. ool =

: GCE, SSCE, JAMB (UTME), ~
: POST - UTME & PRE - DEGREE

O.J. OLAOYE



-

Want more booke?
Vigit 9jabaz.ng and download for free!! E

You'll probably need more textbooks.
Orisit school slides/materials?

Click here@

Click here for available past questions.@®

Click here to enjoy real study tips &>



https://9jabaz.ng/category/textbooks/
https://9jabaz.ng/category/academics/past-questions/
https://9jabaz.ng/category/study-tips
https://9jabaz.ng/
https://9jabaz.ng/

CITAPTER
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CHARACTERISTICS OF LIVING ORGANISMS
1. M«:n-c-mt-nij an action bv an organism or part of an
orgnnism causing a change of position, place.or aspeet.

2. Assimilation of food (Nutrition):

which are organic substances and mineral ions, containing

raw “"_‘““”“15 or energy for growth and tissue repair,
abzorbing and assimilating them,

aking in of nutrients

3, Respiration: th_c chemical reactions that break down
nutrient molecules in living cells to release energy

4. Reproduction: the processes that make more of the
same kind of organism

5. Irritability or Sensitivity: the ability to detect or sense

changes in the environment (stimuli) and to make
responses
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CELL

LlVlTlg

There are two major types of cell. Eukaryotic cells, which have membrane-bound organelles, like a nucleus

mitochondrion; and prokaryotic cells which do not have these or

bacteriacell.

1

ganelles. The best example of a prokaryotic cell :
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jgh Endoplasm ic Reticulum
. Rough ER is is made up of a large numbe
nected compartments known as cisternae, Ther rof
somes which are attached to the Outside 0: are
mbrane. The role of the Rough ER is to make and tli}:\
ak up proteins which are then transpo

hecell ported to other parts

Jooth Endoplasmic Reticulum

e Smooth ER has asimilar structure to the Rough ER but

es not have the ribosomes. Itisused to s i :
‘ ynthesize st
rmones and cholesterol. teroid

olgi Apparatus

his organelle is involved in the modification of proteins
he proteins arrive here in vesicles from the rough ER and
ave carbohydrates or other molecules added to them to
Jake them more complex and suited for their role. The
1odified proteins are then packaged into vesicles and
ransported out of the cell by the process of exocytosis.

Viitochodria

Mitochondria are sometimes known as the power house of
the cell, it is here where aerobic respiration is used to
release energy from organic molecules such as glucose and
make ATP. The mitochondria has a double membrane, the

inner of which is folded to provide a large surface area.

Lysosomes

These are vesicles which contain hydrolytic enzymes.
They can be exported out of the cell by the process of
phagocytosis or used in the cytoplasm to break down
organellesor proteins which are no longer needed.

Ribosomes . -
There have the samerole that they havein _prokaryotnc cells
they read ribosomal RNA and make it into the proteins

needed.

Microtubules ‘ .
These are found in both prokaryotic and euléar);o;ll; ;:git
They are found throughout the cytoplasmand ar

- H t
of a protein called tubulin. The role of microtubules is 10

assist
assist in the transports of the cellular organelles and ass

with cell division.
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Cell Membrane

The .
Whic?::“ membranq forms the outside of the animal cell,
acts as a barrier and controls the transfer of materials

into and out of the cell. It is composed of a d
ut \ ouble layer of
phospholipids and proteins. P '

Organ_clles withDNA
The Mitochondria and Chloroplasts have their own DNA

LEVELS OF ORGANIZATION

Living organisms are composed of cells organized at

different levels.

1. Cell: the basic structural and functional unit of lifee.g.
Amoeba, rods and cones (in the retina).

2. Tissue: a group of similar cells organized into a
structural and functional unite.g. Hydra, bone.

3. Organ: a collection of tissues which are similar in
structure and perform similar functions e.g. Onion
bulb, eye.

4, System: a group of specialized and co-ordinated
organs performing a distinct major function €.g.
Nervous system.

CRITICALTHINKING
If you read that anew organism had been discovered, what
would you know about the organism without examining it
in terms of cells?

HIGHLIGHT \

IT'SALIVE!?...MAYBE.

An ongoing discussion in microbiology concerns the

nature of viruses. Are they alive? Viruses are noncellular;

that is, they lack cell membranes, cell walls, and most other

cellular components. However, they do contain genetic

material in the form of either DNA or RNA. (Few viruses

have both DNA and RNA.) While many yiruses use DNA

molecules for their genes, others such as HIV and

poliovirus use RNA for genes instead of DNA.No cellsuse
RNA molecules for their genes. However, viruses have
some characteristics of living cells. For instance, some
demonstrate responsiveness to their environment, as when
they inject their genetic material into susceptible host cells.
Nevertheless, viruses lack most characteristics of life: they
are unable to grow, reproduce, or metabolize outside of a
host cell, although once they enter a cell they take control
ofthe cell's metabolism and cause it to make more viruses

This takeover typically leads to the death of the cell and
results in disease in an organism.

E Revision Questions

.1.CHARACTERISTICS

1.UME79/1

Allliving organisms

A. Photosynthesize B.Respi

C:Move D.Feed
' F. Transpire
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2. UME 94/7
The smallest [jy

all ing organismsg
characteristics ofbo

thliving ang non livj
. Ng matter are
A. Bacterig Virug © .
B. Fung;i D. Protozog

3.PCE2001/(5 TYPE: 4
Whi_ch ofthisisa living thing?

A, air C. spiro

B. water D. sItJar o
4. PCE 2002/1 3TYPE: 5

Which ofthis js 5 living thing?

A. Water C.Bread
B.Sun

D.None ofthe above,
3. UME/2009/2
A characteristic exhibited by aj) living organisms js
A. sexual reproduction
B. aerobic respiration
C.the ability tomove from one place to another
D. the ability to remove uUnwanted substances

6. UME/2008/2

A characteristic that can possibly be shareqd by both living

andnon-living organisms is
A. locomotion B. irritability
C.increase in biomass D. increase in size

1.2. CELLSTRUCTURE AND FUNCTION OFCELL
COMPONENTS

7.UME/2008/3
The cell of an onion bulb can be
cell by the presence of
A. plasmalemma
C.cell wall

differentiated froma cheek

B. chloroplast
D. nucleus

8. UME/2006/30 .

Therole ofthe Golgi complex jn a eukaryotic cel] is tq
A. conductions in.and out'oflhe cell

B. transport genetic matengls outofthe cel|
C.provide attachn}ent for l:!bOSOITle granules

D. transport organic materials and out of thece])

9, UME/2009/3

Inacell, the genesare carried by
A.nuclearmembrane

C. lysosomes

B.chromatin threadsg

D. mitochondria

10. UME/2010/2/Typp. D
Which of the fol]owing characteri

A. the nucleys js Pushed 1o h

Mature plang cell?
B. the cell wg]) i ce

1l

C.the hucleys jg St

which share the

A. it translates genetic inform
proteins

ation fo; the p,

L
B. itstores and carries hereditary jp, formgyi
. . o 1o Y
C. itisareservoir _ot energy forthe cel] " IME 2002/f4 Intji;l;ly inplant,
D. itcontrols the life processes of the cel| sllliucll;e;ra(r)‘ e andytoplhsm
me
Emmatin and nucleus
12. UME 1982/2 o 1 wall and Chioroplast
Which of these combinations ;s Commop | JZ[|membl'3"e and lysosome
animal cells? Al B
A. Centriole, middle JameHa, Gole: 3CE91/) ' ‘
mitochondrion & slructul:e in a cell concemne
B.  Cytoplasm, sap vacuole, starch grains, o, einsisthe i
C. Plasma membranes, chromosomeg, m,'mf{‘doplain‘”e“cu
I’\I}’SO‘S o leol [ul 0 :l:colzz?
D ucleus, nuleolus, cellulose ce wall, ¢ brane
. {] mem
reticulum Plasma
E,

D. Production of energy

14 UME 89/1
he strictyre labeled 5 is the
A.Nucleolys B. Golgibod
C. Mitochondrion D, \facﬁole g
15. !JME 89/2
hich of the labeled pargg of the cell contains ribor?
acid?
Al B.2 C.3 D.5
18, UME 89/3

XH; ich Structure jg known ag

D.5.

(1

Cytoplasm, centriole, cellulose ceJ] wall, nuy pg 9172

13. UME 1987/1

The function of endoplasmic reticulum js
A. Protein synthesis

B. Intracellylar transport of materials
C. Digestion and destruction of foreign bodies
from glucose

tochondrion is regarded as the
sause it _
Zontains numerous enzymes iny
:omrols the synthesis offalty_ ac
:omains NUMerous enzymes iny
Contains numerous enzymes
Avities

/1
1.ei§53irasm in unicellular organ
Ectoplasm and Endoplasm
Ectoplasm and Nucleus
. Endoplasm and Nucleus
. Protoplasm and Nucleus

99/4 TYPE:E .

i\-e }:)E:;ianelle associated with de
is _

iblf;zgiz;e B.Mitochondr}on .
-.Golgibody D. Endoplasmicreti
4. The cell membrane consists of
i. Carbohydrate and I:.iplds
}. Vitamins and Proteins
>. Lipids and Proteins
D, Water and Sugar
i. Starch and Cellulose

[.3. LEVELS OF ORGANIZATI
5. PCE96/1

Which of the following is the

cellsi i ization ]
e power houseof e ;\m lggl‘lcf lO(i‘rggﬁann—-System -Tlssl:f:bz
« B. CelL.Tissue-'System-~0F§ﬂm_.h
C. Cell-Tissue-~Organ—Syste

ingt
] imilar cells performing
A group of'sim it
D. an organelle

17.UME 93/ N
aan-Tissue *System

ohatstrictures are the units of inherjtance situate!! D- Cell=Organ-Tissue Sy
+ Golg; bodies .Ribosomes 38, UMESS
-“hromogomag  Endoplasmic reticult? 26

18. UME 94/] “A.anorgan

The me . &' B.asystem

called Ih?brane Surrounding the vacuole in a plant

A, Plasmalemma

. TODOplast

D' Uclear Membrane

*Edoplagm;e Tetioulym

27.UME2002/1 TYPE:Y o
AnAmoebaandan U nlalg i) rganell
A.Animaltissues D. Organisn
C.Singlecells -
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32002/ TYPE:Y

.'l;)"cl;::.:fcllll-cs found only in plant cells are
A, Cellmembrane and cytoplasm
B. Chromatin and nucleus
C.Cellwalland Chloroplast

D. Cellmembrane and lysosome

20.PCE9V/1 .
The structure in 2 cell concerned with the synthesis of
proteins is the .

A. Endoplasmic reticulum

B.Ribosome

C. Nucleus
D. Plasma membrane

21.PCE91/2
Mitochondrion is regarded as the “power house™ of a cell

because it

A.Contains numerous enzymes involved in respiration
B.Controls the synthesis of fatty acids

C.Contains numerous enzymes involved in photosynthesis
D.Contains numerous enzymes involved in metabolic

activities

22.PCE97/1

Thecytoplasm in unicellular organisms is made up of
A.Ectoplasm and Endoplasm

B. Ectoplasm and Nucleus

C.Endoplasm and Nucleus

D. Protoplasm and Nucleus

23. PCE99/ATYPE:E

The organelle associated with detoxification of harmful
substances is

A.Lysosome B.Mitochondrion
C.Golgibody D.Endoplasmicreticulum,
24.The cell membrane consists of

A. Carbohydrate and Lipids

B. Vitamins and Proteins

C.Lipids and Proteins

D. Waterand Sugar

E. Starch and Cellulose

1.3.LEVELS OF ORGANIZATION

25.PCE96/1

Which of the following is the correct hierarchy of
biological organization ,

A. Cell~Organ +System - Tissue~Multicellular organism
B. Cell-Tissue -System-Organ ~Multicellular organism
C. Cell~Tissug~Organ~System ~ Multicellular Organism
D. Cell-Organ~Tissue ~System ~Multicellular Organism

26. UME 85/12 .
Agroup of similar cells performing the same function s
A.an organ C.atissue
B.asystem D.anorganelle E.anenzyme.
27.UME 2002/1 TYPE: Y

NAmoeba and an Unlaid chicken eggare
A.Animal tissues B. Organelles
C.Single cells D. Organisms,

28. UME/2004/29 TYPE: Y

Therods in the retina of the eye arc examples of
A. Organs C. Systems

B. Cells D. Tissues

29. UME/2009/1 _
Whatis the level of organization of an onion bulb?

A. tissue B. organ
C. systemic D. organism
30.PCE91/3

Hydra is said to be at the tissue level of organization
because

A.itisunicellular

B. it has many cells performing different functions

C. it has many cells performing the same function

D. itis cells are differentiated into tissues

31.PCE2006/31/TYPE:A

Cellular level of organization is found in the phylum
A.nematode

B. coelenterate

C. protozoa

D. pletyhelminthes

MISCELLANEOUS QUESTIONS (1)

32.Which of the following does a virus have in common
with animal cells?
A.Nucleus
C.Glycogen

B.DNA
D. Cytoplasm (UME 95/1)

33.Virus are considered to be living organisms because
they

A, possess transmittable characters

B. move from one place to another

C.respond to stimulation
D. inject food materials (UME 90/1)

34.Which of these organelles are likely to be present in
cells that are actively respiring and photosynthesizing?
A.Nucleus and centrioles
B. Mitochondria and chloroplasts
C. Lysosomes and ribosomes
D. Golgi apparatus and endoplasmic reticulum

(UME 95/2)

35.The nucleus is considered the central organelle of a cell
because it

A. contains the genetic material

B. contains the nuclear sap

C. is bounded by the nuclear membrane

D. is located at the centre of the cell (UME 98/ 1)

36.Allliving cellsrequire water because it
A.isamedium that neutralizes acids in cells

B. is the main source of energy for the cells

C. preventing the development of diseases in cells
D. isamedium forall reaction (UME 2004/19)

37.Which of the following is likely to have a higher
concentration of mitcohondria?

Y
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A. sperm cell

B. white blood ce|j
C.eggcell

D. red bloog cell (UME/QOOS/Z)

38.The tiny organelles op the walls of
endoplasmic‘reticu] um are the

A. lysosomes
B. microvijjj
C. microtubules

D. ribosomes (PCE/2005/44)

39.The or
is the

A. centriole

B. plasmalemma
C. cell wall

D. chloroplast (UME 2005/1)

a rough

'Zanelle common to both plant and animals cells

40. The component of a bacterial ce
into a nucleus as in other cells is the
A. deoxyribonucleic acid

B. ribonucleic acid

C. internal membrane

D.cellwall (PCE/99/8/TYPE: E)

41. Non- living things differ from livi
A. are composed of one or more cells
B. have arelatively low energy content
C. obtain and use energy

D. have a high degree of organization
(PCE/06/29/TYPE:A)
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Undcmmui the following after rcading this chapter:

____,—/“'_——-—— .
~joncra(prokaryote) e.g. bacteria and blue-green

|eae

als
protista (protozoan and protophyta) e.g. Amoeba and

[zuglcnﬂ
Fungie.g. mushrooms and bread moulds

Plantac (plants)

Animalia (animals)
L‘f’.___-————'_f

EVOLUTION AMONG LIVING ORGANISMS

Classification and diversity of living organisms

The system of classifying living organisms on a hierarchy
is known as taxonomy. Below is the taxonomical
nierarchy; Kingdom, Phylum, Class, Order, Family,
Genus, Species.

Memory Tip: (King Play Card On Fine Green Sand)

Binomial system: a system of naming species in which the
scientific name of an organism is made up of two parts
showing the genus (starting with a capitol letter) and
species (starting with a lower case letter), written in

italics when printed (therefore underlined when
handwritten) e.g. Homo sapiens

Thefive Kingdoms:

Animal: Multi-cellular ingestive heterotrophs (eat living
organisms)

Plant: Multi-cellular photosynthetic autotrophic (make
their own food) organism with a cellulose cell wall,

Fungi: Single celled or multi cellular heterotrophic
organism with a cell wall not made of cellulose,
saprotrophs (feed off dead organisms) or parasites

Monera: Single celled organism withnotrue nucleus
Protista: Single celled organism witha nucleus

CLASSIFICATION OF PLANTS .

P!aﬂts are classified into division based on their structural
ifferences, presence or absence of chlorophyll, presence

or absence of flower, presence or absence of vascular

bundle and life cycle.

l. The Schizophytes: These are unicellular and
Microscopic plants. They lack definite nucleus and possess

cell wall without cellulose. Reproduction is asexual e.g.
acteria,

2. .The Th . These have @ simple body
STucture, Thea)l/lolgglzt:gc')t: stems and leaves. The two
divisions gre: the
Algace.g, Spirogyra, Volvox and Chlamydomonas
Fungie.g. Rhizopus, Mushroom and Mucor.

multicellular non-vascular
and

ryophytes: These are They Possess root-like

non-flowering plants.

B .2 more books at Sjabaz.ng for fee!

structures called rhizoids. They are found in damp places,
on the barks of trees, floor of grass-lands and forests ¢.g.
mosses, homworts and liver-worts.

4, The Pteridophytes: These are non-flowering vascular
plant having structures resembling roots, stems and leaves.
They reproduces by means of special gametes and spores
e.g. ferns and selaginella.

5. The Spermatophytes: These arc the seed producing
vascular plants. They have true roots, stems and leaves.
They are subdivided into two;

a. Gymnosperms: They bear naked seeds insidfa scale —
like structures. They bear naked seeds inside sefed
boxes called cones e.g. conifers, cycads, whistling pine
etc.

b. Angiosperms: These are flowering seed producing
vascular plants, Their fruits are covered with fruit wall.

They are subdivided into twonamely;

i. Monocotyledons: These have parallel leaf venation
fibrous root system, scattered vascular bundles in the
stem and only one seed coat e.g. maize, rice, grasses,
bamboo etc.

ii. Dicotyledons: These have net or reticulate venation.
ringed or organized vascular bundles in the stem,
taproot system and two seed coats e.g. bean, mango,
hibiscus etc.

Memory Tip: Samuel The Biologist Planted Sugarcane

CLASSIFICATION OFANIMALS

Major phyla

Phylum : Protozoa .

This phylum includes a great diversity of small,
microscopic organ- isms. These are single celled
eukaryotes. Their locomotion happens using pseudopodia
cilia or flagella. ’
The nutrition is either autotrophic or heterotrophic, They
reproduce either asexually or by sexual methods. Eg:
Amoeba, Paramoecium, Plasmodium, -

Phylum :Porifera

These are multicellular, aquatic organisms. They have a
cellular grade of construction without the occurrence of
tissues. The sponges belonging to this phylum are
characterised by the presence of a canal system in their
body. The body wall contains spicules, They can reproduce
both by asexual and sexual methods. Eg : Sponges.

Phylum :Coelenterata or Cnidaria
All coelenterates are aquatic animals, The

: ' : als, y are mostl
marine. The body is radially symmetrical. The body wal);
is of two Iayers. of cells. The outer layer is called the
cctoderm, The inner layer, entoderm is seperated from
the ectoderm by a non-cellular mesogloea. The mesogloea



9jabaz
Download more books at 9jabaz.ng for free!


stance. Due to the presence of twq layers
inthe body wall, theseare saidtobed ip.loblnstic.an;mlnls.
Many coelenterates exhibit po]ymorphlsnj. In this phylum,
oreanisms exist in two different body [:0"“5_ nf!mely, a
polyp. and a medusn. The ectoderm contains stinging cells
calicd nematoeysts (cnidoblasts). These cells when
triancred cats explosively penetrate prey and inject poison,
The lavers in the body wall contain several cellsand tissues
such os muscle cells epithelial tissues, gland-cells and
sensory cells.

They reproduce both asexually and sexually. They are
divided into three classes, namely Hydrozoa, Seyphozoa
and Anthozoa.

In Hydrozoa, the animal has a dominant polyp body form
and areduced medusastage. (e.g) Hydra, Obelia.

In Seyphozoa the medusa form is permanent, This group
includes jelly fishes such as Aurelia. They swim in the
surface waters. They have a bell shaped medusa stage.

The Anthozoans mostly remain as polyps. Their body

cavity is divided by large radial partitions called

mesenteries. (eg) sea-anemone and corals.

All animals of subsequent phyla show the following

general characters,

is ajelly-like sub-

o PR TR G

1. Al of them have threc Tayers in the body-wall: They are
named as outer ectoderm, middle mesoderm;and inne
endoderm. Thus . they “are called
animalsic -, i TR
2. Thebody is bilaterally symmetrica

,,,,,,

FERFIAR S S I O

Phylum: Platyhelminthes

This phylum includes flatworms. These are acoelomatesi
without a body cavity called coelom. The alimentary canad
is either absent or very simple. Excretion i
osmoregulation occur through flame cells.These worms

are mostly hermophrodites, having bot
reproduct)i’ve organs in a single individual. Most of the

members are parasites. It is divided in(tjo three classes,
namely Turbellaria, Trematoda and Cestoda.

..These are free living aquatic

Class Turbellaria £ this class shows characteristic

flatworms. The Planaria 0
regeneration.

a :- These are flukes living as parasites

i tective cuticle covers
insi st (en- doparasites). A pro
lgiidoeu?elgosufface of the body. Flukes have suckers.fOr
;machment to the host tissues. The examples are Fasciola

(liver fluke), Schistosoma (blood fluke).

Class Trematod

Class Cestoda :- It includes a!l'tape‘ worms. These are
internal parasites witha complex life history. The life cycle
involves two hosts.

Their body characters are adaptations for parasitic life.
Mouth and alimentary canal are absent. Food is absorbed
through general body surface. The head is called the
scolex. It has a ring of hooks and suckers for attach- ment
to the host tissue. The body consists of several segments
called Proglottids. (eg) sheep and cattle tape worms,

Phylum :Nematoda

These are the popular round worms, The body is namrow S

ing both male and female

and pointed at both the ends. There are no body segme

The body is covered by a thin cuticle. The body cavim‘?
considered as a pseudocoelom. The alimentary cang ish
straight tube. They reproduce sexually and the sexes a:
seperate, There are several free living soil nematode:
Others are parasites. (eg) Ascarislumbricoides. '

In subsequent Phyla the animals show following gener

characters .

I. There is a coelom within the mesoderm. Hence these
are called as coelomates.

2, The body consists of a series of compartments. This
phenomenon is called as metameric segmentation.
They have a circulatory system pro- viding internal
transport.

Phylum: Annelida .
These are worm like animals. The body segments are rings
externally, Internally the segments are seperated by septa.
Externally the body is protected by a cuticle. Excretion and
osmoregulation are acheived by ciliated tubules called
nephridia. There is a central nervous system. The brain is
formed of ganglia in the head region. The nerve c.ord is
ventral in position. For the first time hez}d formation or
cephalization happens. These are bi- sexual and
hermophroditic. The larva is called the trochophore.

This phylum includes three C}asses, namely
Polychaeta,Oligochaeta and Hirudinia. Thepolychaetes
are marine worms. They have a distinct head. There are
pairs of lateral projections called parapodia. The examples
are Nereis (ragworms), Arenicola (Jugworm).

Earthworms are included in the Class Oligochaeta, The
Class: Hirudinia includes leeches. These are blood suckers
and ectoparasites. They have well developed suckers for
attachement at anterior and posterior ends. .

Phylum :Arthropoda

These are the most successful group of animals. They
outnumber all other animals in population strength. The
body is segmented. It is covered by a hard exoskeleton
made of chitin. During growth the exoskeleton is shed
(moulting of ecdysis). The legs or paired appendages are
jointed. The head region has a pair of prominent compound
eyes. Each compound eye is made up of several
g%oto;ﬂeceptor sub units called Ommatidia.

ey have an open circulatory system wi

body cavity is filled with Al ealed hﬁ'&‘ﬁlvyiiiilssﬂﬁ
body cavity is known as haemocoe]. These are unisexual
exhibiting sexual dimorphism, The young forms produceé

are invariably called the larvae. Th
. : e |
metamorphosis and develop into adults, arvae undergo

This Phylum comprises five Classes:

Class Onychophora: - |t
: : * = It includes sm like
Peripatus. Peripatus shows Annelidan a::il Xr(t’hn;:)})"da

characters. Hence this m ;
‘ ' ay be co ;
link between the two 81‘0ugs_ nsidered as a connecting

C(i‘:ifss;\glllztl;lsct:?s:-ghie; Xamples for this class are prawn®
sheild like carapace, 5 ersalbody surface is covered by
iyl =t R e M M s s |



Myriapod“ - It includes centepedes and
des. These organ- isms have a distinct head and
es. The centepedes have a pair of poison claws.
f numerous segments, bearing pairs of

Class
millipe
imple € :
's[hepbody consists 0
legs-
Lscetn i It comprises the common insects. The
body 1S divided into head thorax and abdomen.In several
sects, the adults have two pairs of wings on the thorax,
Respiration happens through the tracheal system,

Class |

Class Arachnida :- lt-incl'ufies scorpions, spiders, ticks
and mites. The body 1s d1v:@ed into cephalothorax and
qbdomen. There are four pairs of legs attached to the

cephalothorax.

phylum Mollusca It is a very successful and diverse group
of animals. Considered to be the second largest group of
animals with regard to species number. These are soft
wodied animals without segmentation. The body is divided
o head, muscular foot and visceral mass. The body is
covered by amantle and a shell.

Respiration happens through gills (ctinidia) in the mantle
cavity. The most common larvaisa trochophore larva.

There are seven classes of which three are more prominent.

Class Pelecypoda or Bivalvia :- These are aquatic
molluscs having bivalves. They burrow in mud and sand.
The body is laterally compressed. (eg2) mussels, clams,

oysters.

Class Gastropoda :- These are either aquatic or terrestrial

molluscs. They posses a spiral shell.
The foot is large and flat. They have well developed head

with tentacles and eyes. (eg) snails, slugs, and limpets.

These are mostly marine. They are
adapted for swimming. The foot is modified into eight to
ten long tentacles in the head region. The shell is either
internal or absent. (eg) Octopus, Loligo, Sepia.

Class Cephalopoda :-

Phylum Echinodermata :- These are marine organism;.
While the adults are radially symmetrical the larvae remain
bilaterally symmetrical. The mouth is on the lower surface.
They have a water vascular system with tube feet. eg. star
fishes, brittle stars, sea urchins and sea-cucumbers.

Phylum Chordata
This phylum derives its name fro
tharacteristics of this group namely the notochord (Gr.
noton, back + L. chorda, cord). The animals belonging to
|au other phyla of the Animal Kingdom ar¢ often termed
th_? non -chordates' or 'the invertebrates' since they have
Neither notochord nor backbone in theirbody:

he backboned animals (vertebrates), together with a few
clos_e‘)’ re- lated animals which do not possess a backbone,
are included in this phylum. Most of the living chordates
are familiar vertebrate animals. The chordates are of
Primary interest because human beings are members of
th]SgrOup.

m one of the common

9

Classification.

The Phylum Chordata is classified into four sub phyla:
Sub phylum I, Hemichordata,

Sub phylum 2, Cephalochordata

Sub phylum 3, Urochordata
Sub phylum 4, Vertebrata.
First three sub phyla are collectively known as
Protochordates. Since the members of these sub phyla do
not have a cranium or skull they are also referred to as

Acrania.

Protochordata (Acrania)
The protochoradates are considered as the fore runners of

vertebrata The classification of the protochordates is based
on thenature of the noto- chord.

Sub phylum :Hemichordata.

These are exclusively marine organisms. They are solitary
or colonial forms. They mostly remain as tubiculous
forms. The body is soft, vermiform, unsegmented,
bilaterally symmetrical and triploblastic. The body is
divisible into three distinct regions namely proboscis,
collar and trunk. The body wall is composed of single layer
of epidermal cells. The dermis is absent. They have no
endoskeleton. A projection from pharynX, projecting
inside the proboscis may be considered as notochord. They
have a spacious coelom lined by coelomic epithelium. The
alimentary canal is a straight tube running between mouth
and anus, They are ciliary feeders. Sexes are separate.
Examples :Balanoglossus, Saccoglossus.

Sub phylum :Cephalochordata.

Cephalochordates are small fish like marine chordates.
The persistent notochord extends forward beyond the
brain. Hence these are called cephalochordates. The
epidermis is single layered. Paired fins are absent.
Muscles, nephridia and gonads are segmentally arranged.
The pharynx is large with numerous gills. It is a filter
feeder.

Example : Amphioxus.

Sub phylum : Vertebrata (Craniata)

This group is characterized by the presence of brain case or
cranium and a vertebral column which forms the chief
skeletal axis of the body.

The sub phylum vertebrata may be classified into two’
groups (i) Pisces and (ii). Tetrapoda.

Class : Pisces _

Fishes are Poikilothet_‘mic, aquatic vertebrates with jaws.
The body is streamlined. It is differentiated into head
trunk and tail. Between head and trunk, the neck is ébsent,
Locomotion is effected by paired and media .
Examples: Shark, Catla, s

Tetrapoda

The vertebrates with two pairs of limbs adapted for
locomotion on land are known as tetrapods, The limbs are
of pt_antadactyl type. The tetra- pods are identified by a
cornified outer layer of skin and nasal passages
communicating with mouth cavity and lungs. The super



class Tetrapoda is divided into four classes namely.
Amphibia, Reptilia, Aves and Mammalia.

Clnss :Amphibia . _
The living representatives of this class include frogs,

toads, newts, salamanders and limbless caecilians.

Amniota
The tetrapods like reptiles, birds and mammals are referred

to as amniotes. The amniotes have certain membranes
associated with embryos inside the egg. It is an adaptation
in terrestrial forms during development. These membranes
are the amnion, chorion and allantois.

Class :Reptilia
Reptiles are represented by lizards, snakes, turtles,
tortoises, alligators, crocodiles and the tuatara lizard,

Sphenodonpunctatum.

Class: Aves

Birds are one of the most interestingand widely known
group of animals. Birds as a group exhibit a characteristic
uniformity in structure.

Aves are warm blooded vertebrates with an exoskeleton of
feathers forming a non-conducting covering to keep the
body warm. The feet are cov- ered with scales. The
forelimbs are modified as wings and provided with
feathers for flight. The hindlimbs are attached far forwards
to balance the weight of the body. Examples : Pigeon,
parrot, crow, sparrow, peacock, ostrich, penguin.

Class : Mammalia

The term “mammalia” was given 0. :
that group of animals whichare Hourished by milk from the

breasts of the mother. They area s.uccgssful g?tl;pr;ef?vrggz
adapt themselves readily tonew situations an d into three
habits. The class Mammalia 1§ subdivided 1

subclasses namely:

n by Linnaeus (1758) to

mata orPrototherin

1.Sub class :Mono' 7> Jaying mammals Example : Spiny

These are primitive 88
ant-eater, duck billed platypus.

r Metatheria .
ials or pouche

rly called as marsupia
L popula / ones are born 1n an immature stage

mammals. The young h on the mother's body. Further

:yrate into the pouct! ;
ngerlnggment is completed inthe pouch or marsu- pium.

Example: Kangaro©

s :Placentaliaor Eutheria.

In this group €8BS develop wgtfun the uterus. The
developing embryo receives nutrition through maternal
blood circulation via t}le plqcenta. »
Example : Elephant, tiger, lion, man, monkey, dog, cat, rat,

bat. *

2.Sub class .Marsupialia 0

3, Subclas

Order Primates:

It is an order coming under the subclass Eutheria. This
order is of interest because it includes man, besides lemurs
tarsiers, monkeys and apes, They inhabit chief] th’
warmer parts of the world. This group stands first 1);1 thg

4L ‘H:)

animal kingdom in brain development, Howeye;
them are unspecialized and tree dwelling (arbomai)mo

Revision Questions

2.1, MONERA (Procaryote) e.g. Bacteria and B,

green algae a

1.UME 98/2

The prokaryotic cell type is characterized by a

A. Complex cytoplasm in which different regions an
poorly defined

B. Localization of different regions of the cell into tissues

C. Collection of organelles and macromolecular
complexes

D. Simple cytoplasm with well defined regions

2.UME2003/31
The pioneer Organisms in ecological succession are

usually the
A. Lichens B.Algae
C. Ferns D. Mosses

3.UME2003/4

The similarity among organisms bel
group will be least withineach
A. order B. fqmnly
C. species D.kingdom

onging to the same

4, UME2010/8/TYPE: D _ -
Which of the following groups of cells is devoid of true
nuclei?

A.Algae D. Viruses

B.Monera  C.Fungi

5. UME2007/39
The chromosomes of members of the kingdom moneraare
within the
A.nucleoplasm
C.nucleus

B. cytoplasm
D.nucleolus

6. UME 2009/7

Ablue-greenalga is nota protophyte because
A.itisaquatic

B.its cells are prokaryotic

C.itcannotmove

D.itisnotagreen plant

7 Thp bacteria are known for their:

é.bel.ng photosynthetic ~ B.being holophytic
.being unicellular D. being non-nucleated

E.None ofthe above

8. Bacteria are quite common except: '
A. in the atmosphere C. in the soil .
B. insalt water D. inthe alimentary tract of
E.None ofthe above

animai‘

1
g. The cell of bacterium differs from that of a typical pe
y:
A. the possession of semipermeable membrane
B.theabsence ofthe cytoplasm
C. §l1e :bs;nce of cellulose

[

o i
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the presence ofanucleus

d fthe above

&, None@

{0, Which of'the i'ollowil}g Statements are true?

) pacterial add to the soil ccrtan) nitrogenous materials

3. Vinegaris produced by bacterial activities

~ Thetaste ofbutier s dueto bacteria

3, Bacterial activilics are involved in preparing and
sreservation of silage (food for cattle made from maize
tems, leaves and cobs)

E. Alloftheabove

11. Useful as bacteria may be, yet they cause a number of
diseases. Which of these are not caused by bacteria?

A. Tuberculosis B. Pneumonia

C. Lockjaw D. Malaria

E.None of the above

12. The bacteria that produce food poisoning are
A.The floating bacteria ~ B. Putrefying bacteria
C.Denitrifying bacteria D, Fruit bacteria
E.Noneofthe above

13. The poisonous substance produced by bacteria is
known as:
A. Auxins
C.Antotixins

B. Antibodies
D. Toxins E. Tetanus

14. After one has successfully resisted an attack of a
particular disease such as chicken pox, a large quantity of
antibodies remain in the body to prevent further attack by
the same disease. This power to resist attacks is known as:
A.Innoculation B. Vaccination

C.Resistance D. Immunity

22. PROTISTA (Protozoan and protophyta) E.g.
Amoebaand Euglena

15 UME87/2 .
Which of the following features of Euglena s found only
inanimals

A.Paramylum granules ~ B. Flagellum
C.Pellicle D. Pyrenoid
16.PCE91/5

The structure in Amoeba which performs a similar

function as the mammalian kidney is the
A, food vacuole B. cytoplasm
C.plasmalemma D. contractile vacuole

17.PCE 94/3
AN organisms that possesses bot
characteristics is

h plant and animal

A, Spirogyra B.Amoeba
C.Paramecium D. Euglena
8. UME 88/
Spirogyra, F:iuglena and Chlamydomonas. share many
tharacteristics EXCEPT _
-Nutrition B. Reproduction
C. Mobility D. Irritability

1

2.3, FUNGI E.g. Mushrooms and Bread moulds

19. UME 2003/1

The umbrella-shaped fruiting body of a fully developed
mushroom is the

A. n?ycelium B. basidium
C. pileus D. stipe
20. UME 87/3

An organism found on a bare rock surface has features of
algae and fungi. The organism is

A.an epiphyte B.alichen

C.abryophyte D.afern.

21.UME95/3

One common characteristic of fungi, algae, mosses and
ferns is that they

A. show alternation of generations

B. reproduce sexually by conjugation

C. produce spores that are dispersed

D. posses chlorophyll in their tissues.

22.UME81/39

One common feature of the fungi, algae, mosses and ferns
is that they

A. Are photosynthetic

B. Show alternation of generation

C.Reproduce by means of conjugation

D. Can survive dry conditions

E. Have no seeds.

23.UME91/4

Which of the following are non-green plants?
A.Euglena B. Fungi

C. Spirogyra D.Angiosperms.

2.4. PLANTAE (PLANTS)

24. UME 89/6
A multinucleated body without internal cell boundaries isa
characteristic of

A. bryophytes B. fungi
C.algae D. gymnosperms.
25.UME94/5

Which is the correct order in an evolutionary sequence for
the following plants groups?

A. Bacteria Ferns »Algae ~Mosses - Seed plants

B. Bacteria ~Ferns -Mosses -Algae ~Seed plants
C.Bacteria - Algae- Mosses - Ferns - Seed plants

D. Bacteira— Mosses - Algae -Ferns ~Seed plants

26. UME/2000/5

Which of the following groups is the mostadvanced?
A. Pteridophytes B. Bryophytes

C. Thallophytes D. Gynosperms.

27.PCE2002/10 TYPE: S5

The first group of plants to live exclusively on land are the
A. pteridophytes

B. angiosperms

2, bryophvtes

) 0rl02d more books at Qjabaz.ng fo free!
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2 4.1. BRYOPHYTA (Mosses and Liverworts)

2 7 84/3 .
R/?O:;Q:[ lsijerwoﬂs and ferns can be grouped together
because they

A.are all aquatic plants

B.all grow in deserts

C.areseedless plants ‘

D. have undifferentiated plant bodies

E. all produce colourless flowers.

29.UME85/8

Bryophytes are different from flowering plants because
they

A. live inmoist habitats

B.are small plants

C.reproduce sexually and asexually

D. have small leaves

E. have no vascular tissues,

30.UME2004/27 TYPE: 4

The absence of special food and water-conducting systems
restricts the body size in

A. Bryophytes and the Pteridophytes

B. Thallophytes and the Pteridophytes

C. Liverworts, Mosses and Ferns

D. Algae, Liverworts and Mosses.

31.UME2006/33

The dominantphase in the life cycle of a bryophyte is the
A. gametangjum B. sporophyte
C. gametophyte D. prothallus

2.4.2. PTERIDOPHYTA {(Ferns)

32.UME90/5 o
The algae, bryoplytes and pteridophytes are similar in that
they

0 A. are sea weeds

B.haveno vascular tissues

C. require moisture for fertilization

D. are macroscopic plants.

33.UME91/6 ] )
Which fof the following are differentiated intq frue roots,
stems and leaves?
A.Algae

C. Pteridophyta

B. Schizophyta
D. Bryophyta

34. UME 2009/4
Alternation of asexual and sex
found in
A.blue-green algae
C.fern

ual modes of Teproductiop 5

B. Eugleng
.Maize

35.UME2006/3

The evidence that g, 0
mosses is deriyed ﬁ'ogp 'S hea
A. Comparative anatom

B. molecular records

. biochemigy Similarifjen

D, P A ~
Physmlog:calrecords 1=L)¢

dvancement of ferng over

D

36.UME/2010/4/TYPE: D
The dominant phase in the life cycleofafern s the

A. prothallus B. Sporophyte
C. antheridium D. gametophyt

24.3. GYMNOSPERMAE (Conifers)

37.UME 85/3

Which of the following is seed bearing?

A, Mosses B. Whistling pine

C.Algal filaments D. Liverwort E, Fern fronds,

38. UME 86/2

Which of the following pairs are fully adapted to terrestria
life?

A.Fernsandalgae

B. Ferns and mosses

C. Bryophytes and flowering plants

D. Flowering plants and conifers

39. UME 86/4

Which of the following has cones?
A.Angiosperm B.Gymnosperm
C. Pteridophyte D. Bryophyte

40.UME95/2
Production of naked seeds is a distinctive feature of the
group of plant called
A. grasses
C.legumes

B. conifers
D. palms

41.PCE/03/23/TYPE: N

The production of naked seedsisg distinctive feature of |
A. palms B. grasses
C. conifers D. legumes

2.4.4.ANGIOSPERMAE (Flowering Plants)

42, UME 87/7
Double fenilization i i

% angiospar. iSa umquebfeatu;e of
(2 Pteridophyteg ag:e? e
43 UME91/3

N210spermg

o and gYmnospermg belong to the plant grov
A Schizoph
C Pteriodphyta B lggzi?t/;;h t

] yta
2.5AN1MALIA (Animals)
25,1 INVER
TER 3

44, UME 88/6 RATES
Which of ¢

e follow; .
Correct trend OWl"g_SetS of organism represents ‘hf

Oriarnflation? mple to complex structu®
: Ollusca
Nemzeo ;. 2. Platyhelminthes
A sslsy, 3} B -Protozoan
0.4‘9_. 193 h- “*%—; - ]

O}OOM MY Mt ~

-
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45,UME2008/8 .

The most abundant group of organisms in the animal
aadom i

lxn,%ammﬂ“ﬂ" B.aves

C:annelid D. insect

41,1, COELENTRATES (E.g. Hydra)

46. UMES6/3 o
which of these animals is radially symmetrical?

A, Squid B.Hydra

c. Snail D. Cockeroach
47.UME89/6 .

Agood example of adiploblastic organism is
A.Amoeba B.Hydra

C, Earthworm D.Roundworm,
48. UME 89/5

Acharacteristic of the phylum coelenterate is that
A.Most ofthem are marine

© B.theypossess agutwithasingle opening
' (.they poSses numerous pores in their body

D. They are bilaterally symmetrical

49.UME90/3

" Hydraremoves undigested food by

A.passing it through the anus
B.passing it through the mouth
C.means of contractile vacuole
D.egesting it through the body surface

50.UME 90/4

Which of the following groups of invertebrates reproduces
by budding?

A.Arthropoda B.Annelida

C.Mollusca D. Coelenterata.

51.UME91/5

Sting cells are normally foundin

A.Flatworms B.Hydra

C, Snails D. Paramecium
52.UME97/5 i
The cnidoblast cells found in Hydra are use or

B. Offence and defence

AR i i
eproduction D.Food collection

C.Locomotion and nutrition

53,UME 2000/2 TYPE: M _ q
Coelum is absent in the class of anm}e_ﬁs terme
A.Mollusca B. Reptilia
C.Arthropoda D. Coelenteratd

54.UME/2006/38

Ot{‘e primitive feature of
0

Aa dorsal mouth
C.bilateral symmetry

the coelenterates is the possession

B. radial symmetry
D.afalse root

55.Hydrais a coelenterate. It is because ithas:
A.Tentacles B. Mesoglc® 4.7

C.Cnidahlact D. Hyposioa-=
13

56. Tha \ .
opats ils':l structure through which the mouth of the hydra
A.The hypostome
C.thebulge
E.thebud

B.theoral cone
D. thetentacles

57. The testes of the hydra are usually located

A. Atthe footofthe hydra B. At the basal disc or foot
C.Onethe tentacles D.Below the buds

E. Below the tentacles

58. The ovary is usually located:

A. Alittle distance above the basal disc or foot
B. onthe hypostome

C.Above the buds

D. Just below the tentacles

E.Above the tentacles

59. The cnidoblasts, structures of offence and defence of
the hydra are found in large quantitites on:

A. the ectodermal cells

B. The endodermal cells

C.The hypostome

D. The tentacles

E.The foot

60. The intestitia cells of hydraare responsible for
A.Digestion B.Defence

C.Replacementoflost cells

D. Elongation of the hydra

E.Noneofthese

61. The hydrareceives impulses and stimuli throught:
A.Nervenet B. Sense cells
C.Nematocysts D.Flagellae

E. None of the above

62. Hydra lives in fresh water. Since the osmotic pressure
of its body fluid is greater than that of the surrounding
water, much water is taken into the body by osmosis. The
excess water is removed by

A. The contractitle vacuoles

C. Enteron
E.None ofthe above

B. Cnidoblasts
D.Flagellea

63. The small green plants that live inside hydraarecalled
A. Zoochlorellae B. Chlamydomonas

C. Spirogyra D. Euglena
E. None of the above

ne important method by which the hydra moves from

64.0 '

placeto placeis:

A.Running B.Crawling .
C.Looping D.Rolling

E. Sliding

65. The gametes ofthe hydraare formed from:

A. the nematocyst cells

B.thegland cells

C.the intestitial cells

I, | Theroving cells of the mesogloea

£ Non¢ oft1eavov:
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60. l‘lydm gunrds against scl(-fettilization by being
Al rotogynous B3. Hermaphroditic
C. Bisexual D. Monoccious

E. Protandrous

2.5.1.2. PLATYHELMINTHES

67. UME 82/40
Flatworms and roundworms are said to be inveriebrates

because

A. they are small animals

B. they can live inside the vertebrates
C. some of them are unicellular

D. they have no backbones

E. they are parasitic

68. UME2003/5 TYPE:A
Hermaphroditic reproduction can
A. Annelids and molluscs

B.Piscesand amphibians )
C. Coelenterates and platyhehmnthes

D. Arthropods and nematodes

be found among the

2.5.1.3. NEMATODES (Roundworms)

ds differ from nematodes in that they

69. Anneli
¢ ateral symmetry

A. exhibit bilater:
B.are triploblastnc"

metamerically SEST
S, ?Jfoessess complete digestive system

2.5.1.4. ANNELIDS(Earthworms)
70. PhMoEfStth following phyla have members with both
\J\/hirf:1 tand external segmentation?
nt?, lathyhelmimhes B.Nematoda
A-A elida D. Mollusca
C.An
0

I UMEn9hI‘{’Lm’ the cocoon is secreted by the

inthe Ci‘a B. prostomium
e :

- ;Efi S comi D. clitellum.
72. Usoil allowed by the earthworm to form the worm
Th"-; 4 ground up inthe _
;ﬂsc[ilc”l'"‘ g Prostomium

. . Gizzard

h

c. Mot

-99/5 TYPE:D
73 organism that hasa hydrostatic skeleton is

75. UME93/7
The most successful group of animals in terms of diverse
of species is
A. Mollusca
C. Mammalia

B. Arthropoda
D. Platyhelminthes

2.5.1.6. CRUSTACEAN

76. UME 86/7 .
Which of the following lacks chactae, tentacles
antennae?

A. Snail B.Crab

C. Millipede D. Earthworm

77. UME87/8

The crayfish isan arthropod because

sts of a cephalothorax and an abdomen
ch of antennae and antennules

fits body carries a pair of appendages
d with an exoskeleton made of chit,

A. its body cons!
B. ithasapairea
C. everysegment0
D. its body is covere

78. UME91/11
The function of
A, walking
C. feeding

maxillipeds in Crayfishisto aid
B.swimming
D. respiration

79. UME 78/23
Which ofthese is NOT true 0

A.two pairs of antennae
C.exoskeleton
E.segmented bodies

fthe insect? The possession of
B. jointed appendages
D. three pairs of legs

80. UME 82/26
Which of these statements is NOT true of insects?

A. The_y are arthropods
B. Their body is divided into three distinct

thorax and abdomen

regions off¢

C. _Their thorax comprises three s¢ gments. Only W0
which bgar apair of appendages each
D. Respiration is by means to trachea.
E. They undergo metamorphosis.
81. UME 98/7
re\ticl

Theability of the cockroach to live in cracks andc
enhanced by the possession of

A. Wings and segmented bodies

B. Compound eyes

G Clpws onthe legs

D. Dorso~ventrally flattened body.

25.1.7. ARACHNIDS

The’ B.H
Japit. .Hydra
2' :»;osquuo larva D. Earthworm 89
. ] L] UME 88/13
5, ARTHROPODS, :
25 _ kﬂggpgoks are used for respiration in
. UMEBSH C. I\E illlierz 4 B. Insects
’“‘2" glsthc following is an arthropod EXCEPT the o D-Snatle
r :
Al g ﬂ)'ld'er 83. UME 89/11
Millipede The peripalp in spiders s used for
B.walking

C
L. cockronc}

gspinge
e ) ling

D. web spinning.
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(E9ITYPED
"Sf‘: Li':llf;p of arthropods that has no antennac is the
e g

AC rustaccil
p.Ch ilopqdn
T .-\mrhmdn
p. Di |1lnpudn

B
23

S8, UMF 8 e
¢ differs from amillipede by its

Acentiped

A. Colour .
. Numerous abdominal scgments

C. Paired logs on cach abdominal segment

D. Poison claws
E.C y]indrical body.

6 UME 88/14

insects and millipedes have many features in common
EXCEPT

A.Exoskeleton

B.Jointed appendages

C.Compound eyes

D.Segmented body.

25.1.9. MOLLUSCS

$T.UMES87/13

Which of the following is NOT a characteristic of snails?
A.Bilateral symmetry

B.Chitinous exoskeleton

C.Muscular foot

D.Soft unsegemented body in mantle

88. UME 88/5
Parasitic forms are NOT found among

A.Platyhelminthes B. Nematodes
C.Molluscs D. Annelids,

89.UME 89/12
Thebody of a snail is divided into head,

' A.thorax and abdomen

B. visceral mass and abdomen
C.thorax and foot
D. visceral mass and foot

90.UME91/12

erespiratory organ in the Jand snail is the
A.radula B. Mantle
C.tentacle D. foot

252, VERTEBRATES

91.PCE/9S/3
¢ correct sequence that represent ver
Evolutionary trend is
fish~amphibians-birds-reptiles -»mammals
. fish-reptiles--Amphibians— birds-mammals
C. fish-sbirds ~reptiles— nmphibinns—~mnmmnls
-fish~amphibians - reptiles - birds-

terbrate

%2.UME 2001/2/TYPE: |
Mphibians are normally found -
+Ondry land and in water 18

B. inwaterand on moist land
C.onmoist land D. in water
9.'?. !JME20€)I/3/TYPE: |
Viviparity occurs mainly in the
A.mammals B.reptiles C.aves D.amphibians
94. UME/2009/5

T11c'ﬁrst terrestrial vertebrates evolved from

A, pisces B. reptilian

C.amphibian  D.mammalian

95.PCE/03/16/TYPE: N
Vertebrates having only one functional ovary are the
A.mammals B.toads C.reptiles D. birds

96. PCE/04/26/TYPE: 9
Which of the following vertebrates by the highest number

ofeggs?
A.Birds B. Mammals
C.Reptiles D. Fishes

MISCELLEANEOUS QUESTIONS (2)

97. Euglenamay be classified as a plant because It

A. has chloroplasts B.hasagullet
C. lives in pond D. possess a flagellum

E.hasapellicle (UME/78/7)

98.Which of these animals is radially symmetrical?
A.squid B.Hydra  C.Snail D. cockroach

(UME/86/3)

99. Which of the following organisms does not exits as a
single free living cell?

A, paramecium B. volvox

D. chlamydomonas (UME/2001/9/Type 7)

C.amoeba

100. The hyphal wall of fungi is rigid owing to the

presence of

A.cellwall B. lignin
C.cellulose D. chitin
(UME/2005/3/Type D)

101. Angiosperms and gymnosperms belong to the class
A. schizophyta B.spermatophyta

C. pteridophyta D. bryophyta
(UME/2005/4/Type:D)

102. The leech and the earthworm belong to the

A.Molluscs B. crustaceans
C.arachnids D. annelids (UME/2005/6/type D)

103.The correct order of the evolutionary sequence is

A. bacteria-mosses-algae-seed plants

B. bacteria—algae-mosses-ferns-seed plants

C. bacterin - ferns —~ algae-mosses-seed plants

D. bacterin - ferns - mosses - algae - seed plants (PCE

03/18/Typ: N)

104, In evolutionary trends, the pteridophytes are higher
than the bryophytes becanse oftheir nossession
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A. Spore - bearing bodies
B. Xvlem and phloem vessels

C. Photosynthetic pigments .
D. Parenchymatous cells (PCE/2004/2/Type:9)

105. Which of the following phyla has the.basm
characteristic of the body being divided into head, visceral
hump and muscular foot?

A. protozoa

B.chordate

C.mollusca
D. platyhelminthes (PCE/93/6).

106. Which of the following group of animals is
completely oviparous?

A.Amphibia B. Aves

C.Mammalia  D. Reptilia(PCE/93/8)

107. A water medium is necessary for fertilization in
A. fungi B. conifers
C.fems D. angiosperms

108. Which ofthe following exists in the form ofa colony?
A. spirogyra B.chamydomonas
C. volvox D. euglena (PCE/91/4)

109. Crab, grasshopper and millipede belong to the same
phylum but different classes because they have

A .exoskeleton with varied number of appendages
B.endoskeleton with varied number of appendages
C.exoskeleton with jointed appendages

D.endoskeleton with jointed appendages

(PCE/91/6)

110. Which of the following features is common to all
insects?

A.possession of stalked compound eye

B.complete metamorphosis in the life cycle

C.possession of jointed appendages

D.possession of two pairs of wings (PCE91/7)

I W!\ich of the following indicates the correct order of
Increasing structural complexity?

A.Amoeba -Planaria - Hydra~ Lumbricus

B.Amoeba- Planaria - Lumbricus -Hydra

C.Amocba ~Hydra - Planaria - Lumbricus
D.Amoceba - Lumbricus - Planaria - Hydra

(PCE/98/4)

112. Diploblastic body organization is found in
A.Amoeba B.Obelia

C. Lumbricus D. Periplaneta (PCE/98/5)

1 3.The carthworm is more advanced than the roundworm
owINng o its possession of
A.pseudococlum

C.true segmentation
(PCE/04/3/TYPE: 9)

B. analimentary cangl
D. a hydrostatic skeleton

114. A feature of annelids that distip
nematode is their possession of
A. a three-layered body

C. an enlongated body

BUisheg they h

B .a Segmcnt
Menteq
D. a eylindricy, 2:"’

(PCE/06/27/TYPE: A) d
115. Which of the following flatworms js free livingy
A. Tapeworm B. Planaria &
C.Liver fluke D. Ascaris (PCE/07/4)

116. Seed-producing vascular plants belong to the

A. phylum tha!:iopl;]yta B. phylum Spermatophyy
C. phylum pteridophyta D. phylum bryoph t.
(PCE/07/06) op

117. In terms of the number of individuals, which of the
following taxa is mostinclusive

A. order B. family

C.class D .species (UME/2008/1)

118. unique feature of the gymnosperms is the production
of

A.naked seeds

C. multicellular spores
(PCE/06/34/TYPE: A)

B. fruits without seeds
D. seeds within the fruit



9jabaz
Download more books at 9jabaz.ng for free!


Understand the following after reading this chapter:

g ———

" spirogyraorany green filamentous algae

. Rhizopus or Mucor

Brachymenium and Marchantia or any other
Moss/Liverworts.

Dryopteris or Neprolepsis or any other fern.

Flowering Plants

Amoeba and Paramecium

Tapeworm (Taenia)

R

SPIROGYRAORANY OTHER GREEN

FILAMENTOUSALGAE

Spirogyra is an algae. It floats in masses in ponds, lakes
and slow-moving stream. It's a green plant which is
composed of large similar cells joined end to end to form a
filament. Each cell is cylindrical and contains one or more
green ribbon-shaped chloroplasts formed into a
characteristic helix. The chloroplast contains numerous
colourless dense bodies called pyrenoids around which
starch granules are found.Nutrition is autotrophic by
photosynthesis. Reproduction is by fragmentation
(asexual) and conjugation (sexual).

HIZOPUS OR MUCOR

Rhizopus is a fungus. It is a saprophyte on moist substra'tes
rich in carbohydrates e.g bread, soil and other decaying
matter.

The body is a mycelium which is made up ofx‘vhﬁe fine
threads called hyphae. The hypha is coencocytic (i.e has
no cross walls) and encloses a mass of cytoplas_m Wlt.h
many nuclei and oil droplets. The mycelium 1S
ifferentiated into branched rhizoids that penetrates the
substrate, horizontal hyphae known as stolons that spread
over the surface of the substrate, and. erect
sporangiophores (sporangial stalks) that develop in tufts
above the rhizoid and bear the asexual reprogluctnl\;c
Structure, the sporangia. The mould spreads rapidly ):
Producing stolons which penetrate t'he' sut?strate b?
tervals to produce new rhizoids.Respiration 15 2€r0 blc
and is by diffusion of gases. Asexual reproduction 15 by
Spore formation and sexual reproduction 1S y
Conjugation,

s furdiceof
1 bsua o

Rhizold

17

MOSS/LIVERWORTS

They are found in damp shaded areas. The stem is erectand
surrounded by thin leaves. At the base of the stem are hair-
like out-growths, rhizoids. These anchor the plant and
absorb water and mineral salts.

Reproduction (sexual): The sex organs are found at the
apex of the stem. These are: antheridia, which produce
large numbers of ciliated male gametes called
antherozoids; archegonia, each of which contains a
single female gamete, ovum.

When matured the antherozoids are released and they
swim through the film of moisture on the leaves. They are
attracted to the ovum by chemicals it secretes. The female
gamete is eventually fertilized by a single male gamete.
The resulting zygote develops within the female organ on
the parent plant into a spore bearing structure called
sporophyte. The sporophytes are produced in the wet
season; each consists of a long stalk bearing an enlarged
structure called the capsule. The capsule contains a spore-
bearing tissue covers by a ring of tooth-like structures
(peristome). The capsule dehisces at the tip when dry.
Dried spores are dispersed by the peristome and are carried
by air currents. The spores, which land on suitable moist
habitat, develops into a branched filamentous structures
called protonema. Protonema develops into new upright
leafy moss plant.

Reproduction (asexual): could be by regeneration of leaf
or other parts.

FERN

They are found in wet shady areas usually near streams or
as epiphytes on palms or other trees.

The leaves called fronds are large and feather-like showing
pinnate arrangement. They arise from buds on
underground rhizome. The young leaves are tightly rolled
showing circinate venation, The rhizome bear true root,
Reproduction: Groups of spore-bearing sporangia are
borne on the underside of mature leaves. Each group is
called sorus and is covered by an umbrella like indusium.
At maturity the sporangium dehisces and releases many
spores which are dispersed by air currents. If a spore lands
on moist seil, it germinates and develops into a small, flat,
heart-shaped structure called prothallus.

CHOPTER 3
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(©) E.M. Collins 2001 calypfra (oid archegonj,,
(heterotrophic) seta (stalk)
>
/ |
| L -
/ ' spore mother ce)
embryo (inside sporangium)
(inside haploid -
archegonium) |
gametophyte
{haploid)
zygote .
* (inside haploid Vi )
archegonium) R
sporophyte (2n)

SpOores ]
"male” & “femal?
: o sex organs near the
d top of upright shoots / & @ Q.
_,4/ ;“ . &
biflagellate ' "logf”

sperm =W/ (nonvascular)

(swims in water)

.
archegonium
\ (female sex argan)

sperm rhizoids
antheridium A
{male sex organ) ga-m'QtOphvte

(autotrophic & dloeclous)
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rothallus is green and bears many rhizoids
ogonia develops towards the notch of the heart.

Are d prothallus while the antheridia develops towards
shape | patt. The male gametes swim by the aid of

¢ conicd me
?}],,(.ena (o the femalc ova. A fertilized ovum develops into
s

qnew fert plant.

younyg
sporophyte

old haploid

Alternationof Generation

Bogh mosses and ferns show alternation of generation.
This means that the asexual spore-bearing phase
(sporophyte) alternates with the sexual gamete-bearing
phase (gametophyte) in the life cycle. In the moss, the
sporophyte grows on the gametophyte. In fern, the
prothallus is the gametophyte while the fern plant is the
sporophyte; both exist independently.

S501US

gametophyte (sporangia
/ e cluster)}
cmbryo :
(inside haploid
archegonium) \]
/ g eni rhizome i
. %{,&M proot spore mother cells
Zygotre A I ‘ i i & it
_ - (insiggh:’tpmid mature sporaphyte (inside aporanglum)
‘ archegonium) sporophyte (2n) MEIOSIS
FERTILIZATION gametophyte (n) @ ag
@

arche
(female seX organ)

i3

multiciliate sperm
(from different

e

-;{f ‘_ 2N

gametophyte) \ 2 . i
* antheridiam

<ale sex organ)
@E-HI. Collios 2001 (m

Life cycle of a fern

19

/ spores

gametophyte (prothallus)
{autotrophlc & monoacious)
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AMOEBAAND PARAMECIUM

T

AMOEBA PARAMECIUM
| o _ " Constant shape ensured by pellicle
ge;r;ableshape " Two, each w1thaseparatq“ function 7
Nucleus: . eiving Aos “Byecilia, co-ordinatedb}’§erl301y0rganelles givin
ocomotion: iy rapidspeed ¢ | £
Food-setti 'pieudopodia i ~Ciliain oral groove creating feeding cyrrens
ding food I P LR .o
tion: iﬁﬁl;;)oin% ; :Only ‘through. tllemouglg-pore i
g’gc‘;sﬁ:,o,:].' Atany point _ ' 'Onlythrough anal-pore
Diggcstim;: Any part of cytoplasm Only alongagleﬁmtegz_iﬂ';' i |
Excretion: One contractile Two contractile I R,
vacuole, variable location ~Yacuole, each withssix ‘c;q?l‘lpctm gcanals,
o, v .constant location i R
Reproduction: By fission (asexual only): ° - !By fission and conjuggtiq;; _(gsexqal and sexual)
Organ of defence: “.None .. . i : ,-,:Trichqc'ysts ; 35,0 Ao
TAPEWORM (Taenia)

The tapeworm (Taeniasolium) is a flat, ribbon or tape-like
organism. It has a minute kn

ob-like scolex or head. The

zed eggs breaks off from the

. : S€s out with faeces tg goj]. A
manis the primary host. The eggs remain viable for weeks

Breaks off
and passed
out with
foeces
Eaten by man In undercooked ]
baef or za coase E!DQ%
Bladderworm Embryo
Invarted embryo @ﬁ E]ggo';e"
Proscolex
Embryo devmp;\": — E:lu!:fr:! zg Plg or cow
i:lot:’:gldar t?:;?! through [nygs. dissolyeg bs;‘ ::!Lzyma
. Musclos ¥all 10 the blagy

slream arq I
the mugclae *Jes

Structure and life cygle of tapeworrﬁ

20

in the soil. If a pig which is the secondary 'host‘e.m the
€ggs, the eggs hatch into larvae in the small n}testme.The

larvae bore throy gh the wall of the small intestine and;n\er
the general blood and lymphatic circulation and cariedto

the muscles where they develop into cystlike
“bladderworms” or cysticerci.

A man becomeg infected when he eats raw or inadequasgg
cooked meat infected with bladderworm. The l?la .
Worm passes into the small intestine and grows mto

adultin 5 to 12 weeks and attaches itselfinto the wall ofti
small intestine by means of'its hooks.

Epidermis
€sogloeg
Gastrodermis

Basal dise



oLy vp,J
l\o( oA

Megenudeus

Micronudleus
Oral groove
Food yacuoles
Cantractile vacuoles =
Eye spot - -
Cyloplasm Cup shaped chioroplast Anterlor
' contractile
Nucleus contoc
Cell wall " :
. Pyrenold
Flagellum
Eye spot or stigma

cougeo;;a!m \:L:Ja:)‘lo / Spiral chioroplast
Wi

A‘
.ﬂ!ﬁm: —»q:ﬁqﬁjﬁw

qﬁ"‘

() Splrogyra coll Pyranoid

Unicellulay organisms 21 _
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,; S
Revision Questions
AMENTOUS

\ / JEN FIL
1.1 SPIROGYRA ORANY GREEN

ALGAE S .
IME/SO/S/TY e
llx;l\\-l1icl\ of the followmng mg";\il:;n
combine the functions of nutrition,
growth?
A.Rhizopus
C. Brachymenium

s does each cell
reproduction and

B. Dryoptetis
D. Spirogyra.

2. UME/86/6 o
.\.\"Ei!ch of the following is NOT true of spirogyra?
A. Reproduces by conjugatior}

B. Reproduces by fragmentation

C. Consists of branched filaments

D. Consists of unbranched filaments

3. UME/85/1

In spirogyra, the pyrenoid

A.excretes wastes products

B.is suspended to cytoplasmic strands
C.ismainly used for respiration

D. makes the plant skinny to touch

E. usually contains starch

4.UME/80/2

Oneof the following statements is N

A: Itisasimple multicellular plant.

B. During conjugation, it gametes,
and physiologically

C. It possess spiral chi
photosynthesize

D. Itcells are protected byalay

erofmucilage
E. There are pyrenoids a| ong the chloroplast,

OT true of spirogyra

t g which are structurally
similar fuse to form a Zygote

oroplast which enables the plant to

5. Some types of S

ir
Meang of Plrogyra can be attached to rocks by
A.Roots B. Rhizo
. oids
C.Tentacles : .
E. Mucillage D Sticky hairs

6.The slimy and slippe

covering of a substane
Allelly

C.Mucus
E.Moss

Ty nature of the §pj p
eknowngs | U&Misduetoq
B. Gelatin

D. Mucilage

7. The chlg :
being: oo o diffe

I from ol types in
Ndented g
nd ges

Oloza "Sp “gy’ﬂ!ssnidlob
- Parasitic B.8y - E
% Holophy i D.s Prophytje

&1 Ylnbimjc

Y

9. In the asexual reproduction of Spirogyr
the cross wall to divide the mother ce||
cells begins from _

A. the wall of cell and grows inward

B. from the centreof cell  C. from the sid wall
D. from within the cell E.None of the aboye

nto ty,

10. In the sexual reproduction of spirgpy,
conjugation tube is formed the cell contents cqp
the cell wall to form:
A. the zoospores
C. the gametophytes
E.the sperms

B. the zygospores
D. the gametes

11. Spirogyra is regarded as amulticellular plantbecm
A. Its cells are linked together by cytoplasmic strapg,
B.Its cells are joined to form organs

C.The cylindrical cells are linked end to end

D. Itcontains large vacuole

E.None of the above

12. The nucleus of spirogyra is suspended by:
A. the vacuoles B. the chloroplasts

C.thecytoplasm D. pyrenoids
E.none of these
3.2.RHIZOPUS OR MUCOR

13. The part of Mucor within the substance that it grow!
A.Theroots B. The mycelium

C, Therhizoids D. The holdfast
E. The nodules

14. The fine thread-like fil

be loosely termed the root
A. the hyphae
C. the rhizoids

aments that make up whatt
system’ of Mucorare:

B. theroot hairs

D. the mycelia

15. The cell-wal] of i
A, Cellulose Hdcenis ot

-Fungal-ce]lyjoge B. Hemi-cellulose

E. Celluloig D. Plant cellulose
16. In sexy . y
etween al reproduction of Mucor, fusion takes P

A.the twosg
wollen heads
of
b :{:e twog, etangia thehyphae
: twopriﬁilar}d Negative strajys

. €1, one fi-

E. the Zameteg from eachy gametangium
17. The 4;
15 that:

i
x i
While the sporangiophore 13”
hodi €rence

-
© than the sporangioph?™ y

u
rangiop)
\ore
Phore hag funal ¢ wall, while the 1

L grohu

da'lfA. contains chlo;
.B. grows saprop
C.bears spores1

1
I, Al

. ConSiStOf‘hyp
g. reproduces b3

The hyphae ofR
A. does not cont
B.hasno cross®
C.is Vascu!arlse
D. stores oil glo

20. UME/93/9
The spores of m
A. water

C. insects

21. PCE/ 2000/
The hypha of RI
A.septateand u
B.non-septate
C.non-septatez
D.septate and n

22. UME/80/1
In mucor or Rhi
of

A. starch

D. glycogen

23. UME/83/43
In Rhizopus, ca
A. glucose

C. glycogen

E. oil

3.3.BRACHY]
ANY OTHER
24. UME 85/10
In lower plants
the functions of
A.roothairs
C.hyphae

E. thalli

25. UME 90/7
In bryophytes, ¢
A. gametophyts
C. protonema

26.UME 87/11
In the reproduct
A.they live inn
B. they cannotr
C. the male gan
D. they produce

27.PCE95/8

The asexual sta
as
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; hyll
atains chlorop!
' c:)ows Saprophyncal ly

C. bears SPOTes in sporangium

D consistofhypac
E ‘reproduces by conjugation

l9.UMES7/9 _ o

The hyphac of Rh.lzopus is said to be coenocytic because it
A.doesnot contain chlorophyll

B.hasnocross walls

C.is vascularised

D. stores oil globules.

20, UME/93/9

The spores of mucor are dispersed by

A. water B.wind

C.insects D. explosive mechanism

21.PCE/2000/7/Type A

The hypha of Rhizopus is
A.septate and uninucleate
B.non-septate and uninucleate
C.non-septate and multinucleate
D.septate and multinucleate

22.UME/80/1
Inmucor or Rhizopus carbohydrate is absorbed in the form
of

A.starch
D.glycogen

B.sucrose C.glucose

E. arabinose

23.UME/83/43
InRhizopus, carbohydrate is stored in the form of

A.glucose B. paramylon
C.glycogen D. starch
E.oil

33 BRACHYMENIUM AND MARCHANTIA OR
ANY OTHER MOSS/LIVERWORTS

24.UME 85/10 '
In lower plants like Mosses, the structure which performs

the functions of roots of higher plants is called

A.root hairs B.rootlets

C.hyphae D. rhizoids

E.thalli

25.UME90/7 _

Inbryophytes, sex organs are produc.ed inthe
-gametophyte B.rhizoid
-protonema D. sporophyte

26.UME 87/11 _
Nthe reproduction of mosses, water
-they live in moist habitats

-they cannot reproduce without water
-the male gametes must swim to fertilize the ovum

' ‘he}’ produce spores

21.PCE95/8
as e asexual stage in the life cycle 0

is essential because

fa moss plant is known

23

A. sporophyte generation
B. gametophyte generation
C.bryophyte generation

D. pteridophyte generation

28.PCE2000/5

The male and female reproductive organs of mosses and
liverworts are respectively called

A. antheridia and archegonia

B. antheridiaand oogonia

C. paragymous and amphigymous

D. spermatocyte and oocyte

3.4. DRYOPTERIS OR NEPROLEPSIS OR ANY
OTHER FERN R
29.UME92/3

Which of the following correctly summarizes the life cycle
of fern plant?

A. Spores - prothallus - thallus . sporangium

B, Male and female gamentangia - zygospore

sporangium - spores

C. Spores - thallus--spermatozo -+ovum sporangium

D. Prothallus - spermatozoid +eggcell » leafy

plant - sporangium - spore

30.UME97/7

Which of the following perform similar functions?
A.Ascospores and ascocarp

B.Antherozoids and rhizoids

C. Sorus and indusium

D. Strobili and inflorescence

31.UME97/8

In ferns, the sporophyte

A.develops from ahaploid zygote

B. reproduced sexually to produce spores

C.is haploid and dependent on the gametophyte
D. is diploid and independent of the gametophyte

32. UME/2001/10/Type T

The structures labeled ITand Il respectively are
A. female organs and rhizoid

B.male organs and rhizoid

C.sporophyte and sori

D. annulus and stalk of sporangium

33.UME/2001/11/TypeT
In ferns, the structure above is equivalentto the
A.zygote of moss

E saprophyte ghneration of amoss
C gametophyte generation of amose
D spormngiun of amMoss
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. 3].Thero

' C. Para-rubber
. E. None of the above.

ibrovs root system, branched network of veins and

e ca
root system, two seeds Icaves and (loral parts in

+ soed leat petals in threes or groups of threes and
" analel venationof leaves.
g‘ne coed lcaf, net-veined leaves and petals in threes or

multiples of three

othairsare found in:

'\, Theregion of cell division of roots

g. Neartheroot ¢aps ‘
C. Theregion of cell elongation
D. The region of maturation

E. Theregion of growth.

52, Some roots are modified for storage purposes. What is

. thename given tosuch roots?

B. Tuberousroots

| A. Rhizomes
C.Corms D. Swollenroots

| E Noneoftheabove.

| 53.Which of these plants have storage roots?

. A.Yam B. Onion C.Cocoyam
D.Cassava E. CannalLily

" 54, Which of these plants produces breathingroots?

B. Silk cottontree
D, White mangrove

A. Theoil bean tree

55. Epiphytes produce aerial roots which can absorb water
from the atmosphere. This feat is possible because the
roots posses a spongy-like structure called:

A. Xylem B. Spongen C. Velamen
D.Velum E. None ofthe above.

56, Monocotyledonous plants do not increase in thickness
orgirth because they have:
A.Diffused cambium
C.No cambium

E.None of the above.

B. Undifferentiated bundles
D. Poorroot system

57. The area between two adjacent vascular bundles is

known as:

A.The pith B. The interfascicular cambium
C.The medullary ray D.The vascular
-The cambium

fhg What is the difference between the collenchyma and
Ae Parenchyma cells?
 Boththe collenchymaand the pare
- Ihe parenchyma cells contain ¢
collenchyma cells do not
+ Collenchyma cells contain starch
Parenchyma cells donot
¢ ollenchyma cells have thickene
_ ®parenchyma cells are thin
€ collenchyma cells are nuc
Parenchyma cellsarenot

nchymﬂcortical cells
hloroplasts while the

grains while the
d cell walls those of

leated while those of the

59 : i
. Th"'i’flncipal function of the pith of stems 1s:
Oprotect the vascular bundles

B, :I‘o give strength to the stem
C. To manufacture food

D. Toaccumulateair

E. Tostore food for the plant

60. The structure that produces cork in the stem is:
A, The phelloderm B. Phellogen
C.Periderm D. Complimentary cells
E.Noneoftheabove.

61. The meristematic structure of the stem of the plant is:
A. The cambium B. Epidermis C.Phloem
D. Pith E.None of the above.

62. That part of the leaf thatsecures it to the stern is:
A.Thepeduncle B. The pedicel

C.Thepetiole D. The patula E. The perianth

63. The leaves of the onion are modified into a storage

organ known as:
A. Therhizome B.Thecorm
C.Thetuber D.The stem

E.Noneoftheabove.

64. The food stored by the onion is:

A.Starch B.Sugar C.Protein E.Fats

D.Oils
65. The plant Bryophyllum pinnatum can be propagated
easily because:

A. The leaf stores food

C. The stemis stout
E.None of the above.

B.Itdoesnot die
D. Itis immortal

3.6. AMOEBAAND PARAMECIUM

66.UME 79/2

Amoebamoves by means of _

A.cilia B. flagella C. pseudopodia
D. swimmerets E.setae

67.UME 88/9 ;

What is the function of trichocyst in paramecium?
A.Movement B. Defence

C.Excretion D. Reproduction

68. UME90/2 ‘
Which of the following characteristics is common to

Amoeba and Paramecium

A.Oral groove
C. Contractile vacuole

B. Trichocyst
D. Cilia

69, PCE91/5

The structure of Amoeba which performs a similar
function as the mammalian kidney is the

A. food vacuole B. cytoplasm

C.plasmalemma D. contractile vascuole

70. The delicate skin covering the amoeba is calleci:
A. Ectqderm B.Membrane
C.Pellicle D. Epidermis E. Plasmalemma
71, The waste nitrogenous product ofamoeba is:

A. Ammonia B. Urea C. Urine
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D. Uricacid E. Cm’bondioxidc

(Tecled throught .
B. lts pseudopodia
D. Its food vacuoles

72. Excretion in amocbaisc
A. its gencral body surface
C. Thecontractile vacuole
E. Its endoplasm

73, Amocba fceds in the main on;
A. Bacteria B. Other weak amoeba

C. Microscopic plants D. Water fleas
E.Seaweed

74, The purpose of the contractile vacuole is:

A.To prevent desiccation of amoeba
B.Toregulate the intake of salts
C. To expel excess water taken in by 0smosis

D. Toencyst
E. Toincrease the protoplasmic contents of amoeba

75. It has been discovered that those amoebae found in the

sea have no contactile vacuole. This is because:

A. Seaamoebae are different from fresh water types

B. Seaamoebae do not eliminate waste materials

C. Sea amoebae have cytoplasm whose osmotic pressure
equals that of the surrounding water

D. The contractile vacuole is not an essential structure

E. None ofthe above

76. Amoeba encyst for purpose of:

A. Reproduction

B. Distribution and survival

C. Maintaining their body fluid

D. Defense against diseases E. None of the above

77. Amoebae encyst for purposes of:
A. Reproduction

B. Distribution and survival
C.Maintaining their body fluid

D. Defence against diseases
E.None of these

78. Amoeba is economically important to man because:
A. ltisdifficultto find

B.Itis found in ditches

C.Itpollutes man’s source of water supply

D. It can very easily be destroyed

E. When in man it causes dysentery

79. Which of these characteristics identify Euglena as
belongingtothe plantkingdom

A.The possession of single nucleus

B.The possession of apellicle

C. The possession of chloroplasts

D. The possession of granular cytoplasm

E.None ofthe above

80, Which oftheseisnot true of the Eugl i
A.lthasacontractile vacuole cle0R s ananimaly
B.1thasaflagellum

C. Itmanufactures carbohyd

D. Ithasagullet yerates

E.None ofthe above

Download more books at 9jabaz.ng for free! [

81. The surface of the paramecium is coye
A.Flagellae B. Cilia
D. Bristles E. Spines

Ted wigp,

82. The tough skin surface of paramecium is
A.Plasmalemma B. Ectoderm
C. Pellicle D. Neuroneme

NOVing
E. Epidemlh

83. The paramecium takes its food through:

A. the oral groove B. the undulating mepyj,
C. the food vacuole D. the general body g ’facet
E. None of the above

84. The paramecium eliminates its waste Prody
through:

A. the contractile vacuoles

B. the food vacuoles

C.theoral groove

D. the temporary anus

E.None ofthe above

85. The contractile vacuoles in the paramecium arew
mainly for:

A. the elimination of nitrogenous wastes

B. the elimination of carbon dioxide

C.the control of the body fluid

D. the storage of salts

E. the elimination ofundigested food

3.7. TAPEWORM (Taenia)

86. UME 80/5 %)
Which one of the following animals is NEVER
secondary host of tapeworms? £)
A.cow  B.fish C.pig D.man  E.bat

87. UME 81/23

The two types of human tapeworm can be distinguished!
the presence or absence of

A.scolex B.hook C.head D.sucker E. proglottids

88.UME87/12

In tapeworm, the two str

e uctures that run throughout
A.nerve cord and the excretory duct

B. sperm duct and the nerve cord

C. genital pore and the excretory duct

D. sperm ductand the genita] pore,

"Si‘i PCE95/6
€ parts labeled I and [
A.Headand the neck Feie

C. Ovary and the roste]jym b eetisandfhastols

D~Hnnl~.~ RS W | Lot
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cE9S/T

g0. P> rthe organisim lengthens when ney roglotti
T hcl’og,),c(;d at the part Iuh\ulcd proglottids
ml'lpw B. 1 C. v D,V
A

| oy PCEOS//TYPE: €

- avom feeds by absorbing
a ‘,tl sod from the host’s intestine

i.:.ilisksuvs ol the host’s il_\testine

Carlh digested food inthe hO?t’s intestine

p.undigested food in the host’s intestine

g2, The tape worm is usually segmented, Each of the

| ccaments is known as:

A.Strobila
B. proglottid

. Embryophore '
D.Cysticerus E. Hydatid

93. The most conspicuous system absent in the tape worm
is:

A.Theexcretory system

B. The nervous system

C.Thealimentary system

D. The system responsible for anchorage

E.None of the above

94, The region from where new segments arise in the tape
worm is:

A.the posterior end or the worm

B.the head of the worm

C.theanterior region above the suckers

D.some distance behind the suckers

E.the middle portion of the worm

95. The tape worm is anchored in the intestine of its host by
means of;

A.the suckers

C.the body spines
E.The curved hooks

B.therostellum
D. Itsteeth

96. The eggs in the mature proglottid of the tape worm are
stored in:

A.the receptaculum
C.the uterus

E.the oviduct

B.the vagina
D.the embryo sac

97.The secondary host of the tape worm Taenia solium is:

+the man B.the dog
Cthesnail D, thepig
E.thehep
%8, When the hexacanth embryo of the tape worm gets into
Is 't’°st itboresinto
‘Memuscles B.the blood stream
the heart D. the walls of the alimentary canal
., lhe "Ver

%9.One of the effects of the attacks of tape worm is:

A.The irritati leepiness

ation of the gut B. Sleep :

" Tequent stooling ¢ D. The loss of appetite
"one of the above

27

TIV(I):)SCELLANEOUS QUESTIONS(3)
-In ferns, the adult plantisthe

g-capsulc B.rhizome C. gametophyte
-Sporophyte (PCE/2005/45/T ypes: P)

101. The vegetative structure of most fungi is
A.mycelium B. thallus

C. conidium D. sporangium (PCE/96/2)

102. The lichen is a composite organism that consists of a’
fungus living symbiotically with

A.abacterium  B.aprotozoan

C.avirus D.an algae (PCE/96/12)

103.In bryophytes, sex organs are produced in the
A. gametophyte B. rhizoid
C. protonema D. sporophyte (UME/90/7)

104, The prothallus of a fern is equivalent to the
gametophyte generation of a moss because it

A. is inconspicuous B.hasrhizoids

C.bears sexual organs D, is multicellular (UME/88/8)

105, The essential structural difference between Hydra and
tapeworm is that while Hydra

A. has tentacles, tapeworm is parasitic

B.is diploblastic, tapeworm is triploblastic

C. has mouth, tapeworm feeds by suckers

D.has mesoderm, tapeworm has mesogloea

(UME/92/5)

106. Which of the following groups of plants shows the
correct trend from simple to complex forms? ‘
A.schizophyta- bryophyte - thalophytha + pteridophyta
B.thalophytha -*Schizophyta = bryophyte = pteridophyta
C.schizophyta - thalophytha - bryophyte - pteridophyta
D. pteridophyta - bryophyte ~ thalophytha - schizophyta
PCE/94/2
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CHAPTER 4

COMMON

U ' «r reading this chapter:
Understand the following afic |_rt_.ndm_g_lh_1 s chapter:
h o 3 2
Mosquito
Cockroach
Housefly
Termite

— e

GEN ERALCHARACTER]STICS OFINSECTS

hody is segmented

Rg lboc)iy is f%ﬁvisiblfs into three-head, thorax and

abdomen

The body is covered by chitinous exoskeleton

Each thoracic segment bears a pair of jointed.

On the head are a pair of antennae and a pair of

compound eyes

6. Respiration is by means of anetwork of open air tubes
called trachea; these open outside as spiracles

7. One pair of wings is present on each of the last two
thoracic segments. In some insects one or more of
these may be absent, reduced or modified.

8. The young develops through a series of changes in
form and in structure before maturing into an adult;
thisis known as metamorphosis

2

tn e LI

Complete metamorphosis has four stages: egg, larva,
pupa, adult; the larva is completely different from the
adult, e.g. butterfly.
Incomplete metamorphosis has three stages:

. ges: egg, nymph
(farva), adult'; the nymph resembles the adult except that it
s smaller, wingless and sexually immature e. g Termite.

MOSQUITO

!l is slender iq shape. It has only a pair of wings for flight
and the other is reduced to balancers. The head bears one
compound eyes, and a mouth modified into a long tube

called proboscis for pierci i
all 5¢ plercing and sucking. There are
visible abdominal segments. : :

Economicimportance

Thc}i pollinate flowers in their search for nectar both male
aqd female. In addition, the female requires a blood mea[ to
Sul ;n:i ulate egg proc_iucuon; in doing this they become vector
o :::EL I?;,%f,;::?:;;;f;;;Th: female Anopheles mosquito
Ledl8 ! protozoan parasite cays;j

'l];lf;:l?:rm !F)hr.”fcr}mIe Culexmosquito transns]l'ng
ereriabancrofii, a roundworm, causip i lt's

g filarjasis

(elephantiasis). T}
' asis). The female Aede i
virus causing yellow fever. = Sl Hransmits o

OUR ENVIRONMENT

g, g 45

'y
oA

o Cormpou
Antenna ‘
7 Maxillar
Labrum Jf palps
Stylets [z

(maxilloe) E'\'i - '\
-
L
Stylets ! BE
(mondibles) ,*55
Labium 33
Hypopharynx
Mouthpart of mosquito
COCKCROACH

It has a dorso-ventrally flattened and oval body. Ithe
long antenna for taste sensation. Body divided inte b
prothorax, thorax and abdomen. It has 2 pairs of wit
Abdomen has 10 segments which 8 are visible. The!
segment bears a pair of jointed Cerci covered with ser s

hairs to detect air movement. In addition, the malr. ix
two unjointed styles.

Economicimportance
They destroy books, clothing, paperand food.

S
e ,«:?'ﬁy
Head = ~~—————Antenna

Aol pro- Y g autn

Foreleg—xY 7 N

Wing .

Midle T o ' Mesothord
g“ﬁ\ Z "“W Metathora!
= \. ~ >
g3 P
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HOUSEFLY
It has hairy body.
and three small simple eyes,

i irol’ ANOUS WiNgS. N
Isone pan ol ll\(‘llll’lﬂl = '
The cclcnnd i« reduced as balancers. There are four visible

cegments on the abdomen. The mouth is modified as a
tbular proboscis for sueking up food.

The head has a pait of cmnpuunq cyes
a pairof short antennac. I'here

Economicimportance ' . "
Thev carry discasc-organisms, causing diseases like

cholera, dysentery and typhoid. They also transmit eggs of
tapeworm and roundworms. They pollinate some foul-
smelling flowers. The maggots (larvae stage) speed up
decay process of organic matter.

Transparent _p% § %,
wing T tb NA
‘\\ ! \
Y \J f .»'.\ )
5 “;‘\f , [I '.‘] .‘!';;. )
\\“ ”1,' “,r{-’ &
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& ony i 1S

#2,
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L ."'l.\_ “‘i\
thorax ¢ "5 S &
with 4 :’f}"‘ \'\.‘ N
b{:ck fr,' \ Unjointed legs
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Wty

' 7
| S )
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A common housefly

BUTTERFLY

It has a slender body and two pairs of large wings covered
with scales. The head has a pair of large compound eyes
and antennae which are club-shaped at the tips. The mouth

is modified into a long coiled tube called proboscis which
can be uncoiled during use.

Economicimportance
Caterpillars (larval stage) eat leaves of crops and forest
trees thereby causing food losses. Adult butterflies
pollinate many flowers.

Antenna Compound eye

Labrum }§
—Mandible 5.3

Labial palp 3

Maxillary palp

Coiled ——
proboscis
(maxillae)

Mouthpart of butterfly

Revision Questions

1. PCE2003/41/TypeN
The part labeled I is the

A.maxillary palp B. proboscis i
C.mandible D. stylet )

2. PCE/2003/42/Type N
The mouth part is adapted for
A. cutting

B. biting

C. cutting and sucking

D. piercing and sucking

3. UME/2004/30/Type4

The larval stage of a mosquito is called
A. caterpillar B.maggot
C.wriggler D. grub

4. UME/2002/6/Type Y

Which oil is poured into the breeding site of
mosquitoes, it

A. deprives the larvae of water

B. kills the adult

C. suffocates the pupae

D. Slows down egg development

5. UME95/6
Which ofthe following is transmitted through
mosquito bite?

A.Filariasis B. Typhus
C.Plague D. Schistosomiasis
6. PCE/96/7

The saliva injected into the wound during mosquito bi*
principally to

A transmit diseases to the host

B. digests the host’s muscle

C. prevent the host’s blood from clotting

D. kills germs contained in the host’s blood

7.PCE/06/30/TYPE: A
Themosquito that transmits elephantiasis in humans is

A.male culex B.fe
-lemale aedes
C.male aedes D. female culex

8. The anopheles mosqyj .
Ito la of
these eggs ableto ﬂoa?? YS 1ts eggs on water, How

A.theeggsare oily
B.the eggs have ‘floats’
.theeggs are weightless
D.theeggs are laid inrafts
E.the eggs have internal ajr chambers

9. What is the op

; Yanr ¢
Mosquito? gau of respiration found i the larve®
A.The tracheq
. B, :
- Thesiphon = gl;ZSpl;?l(;lle
E.Mouthbrushes - Boay bristles
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1o Hov movement effected by the pupa of(he,
o when distu'rbed? |

The pupad sinks by shc'er weight ofbody

t moves by means ofits tail fins

jtmoves by taking inwater through its trumpets

The pupd rounds up th‘n ﬂilSlm‘bed

{tmoves mvay by the twisting of its abdomina] region

Nosquito

moOwm>

11. The name of the malarial parasite transmitted by the

nosquito is_
A.Plasmania  B.Plasma

D.Plasmodium  E. Sporozoites

C.Filaria

2. In what way is the life cycle of the mosquito different

from that of the cockroach?

A. The embryos of the mosquitoes are not protected

B. All adult mosquitoes have wings while some adults of
the cockroach have no wings

C. The mosquito has no nymphal stage while the
cockroach has no larva pupal stages

D. The cockroach is a domesticated Insect

E. None of the above reasons

4.2, COCKROACH

13. UME/98/7

The ability of the cockroach to live in cracks and crevices
isenhanced by the possession of

A.wings and segmented body

B.compound eyes

C.claws on the legs

D.dorso—ventrally flattened body.

14.PCE/91/8 o
Which of the following can be found in the thoracic region
ofthe cockroach?

A.cerci  B.elytra C.styles D. labium
[
1I
I
IV
4
15. PCE2004/3/ 1ypey
Thestructure labeled T is the o
A.tibia B.coxa C.torsal D.cla
16. PCE2004/9/Type 9
The part used for gripping is 1abeled By
B.III C.IV '

he
17, Considering the mouthparts of the cockroach, t
Organ of mastication is:
-themaxilla  B.thelabrum
-the stylets E.the labium

C.the mandible

and
18. What i the external difference between a male

€male cockroach? L.
- The female is usually smaller in s1z¢

g.Thc female does not fly but rather preferstorun
. The female has no styles
g. Themaleis lighter in colour

-the female usually carries its egg-case about.

19. Which of these is the most appropriate definition of
metamorphosis?

A. 1t is the development of the insect from the larval into
the pupal stage

B. T}}e growth ofthe insect from the egg to the adult

C(i Ii is the transformation of the insect from the pupa to the
adult

D.Itisall changes in the development of an insect-from the
embryo to the adult
E.None of the above ’

20. The eggs of the cockroach are usually are usually
enclosed in a hard chitinous case called:

A.thepuparium  B.thecocoon C. the otheca

D. the ootheca E.None ofthe above

21. What is the name given to the young cockroaches that.
have just emerged from the egg-case?

A. Grubs B.Larvae C.Nymphs
D.Imagines E.Noneofthe above

21, What is the difference between new emergent and adult
cockroaches?

The young cockroach hasno legs

The young cockroach does not feed

The young cockroach is wingless

The adult cockroach has many more abdominal
segments than the emergent one

There is no different between the two

m Uowp»

22. The cockroach feeds on a number of items which may
items which may include meat, paper, wood, etc. It is said
tobe

A.Camnivorous B.Insectivorous

D. Herbivorous E.Noneoftheabove
23. The cercus of the cockroach is:
A.atactile organ B.adirection-finding hair

C.an organ of defence D. an auditory organ

E.None of the above

24. The cockroach has its two antennae removed. Which of
these functions do you think the insect will be unable to
perform?

A.itwillnotsee

B. it willnotrunwell ,

C. It will not detect the direction of wind

D. It willnotbe ableto locate its food

E.None ofthe above

C. Omnivorous

4.3. HOUSEFLY




25. UME 99/7 Type B -
The structure labeled !l 1';] :]"
A. tasting 1. feeling

ed for

C.biting  D.sucking

26, UME99/8Type B ‘ )
“ﬁu structure labelleled I rcpxcscm; tl;:is o labium
A.mandible B.palp  C.probo

27. UME/84/1

’-T;ilclmoullumns ofthe housefly are adapted for
A. lapping and sponging

B.sucking and chewing

C. piercing and sucking

D. chewing and lapping

E.biting and chewing.

28.PCE97/8

One of the function performed by the hook-like spine at the

anterior end ofhousefly larva is to
A. secrete digestive enzymes
B.attach itselfto objects

C. sting its attacker

D. assist the larva in crawling

29. What is the name

housefly?
A. Drumstick B. Halteres
C. Halteers D.Elytra

E.None ofthe above

30. What is the func
A. Tokeep it flying
B.Topreventloss of balance
C.Toaidagood take-off

- Servesno usefi] purpose

tion of the balancers inthe housefly?

given to the hind wings of the

E.Toprevent rolling from side to side when in flight

31. Which of these diseases cannot be transmitted by the
housefly?

A.Diarrhoes B. Typhoid

C. Dysentry D. Malaria

4.4.TERM[TE

32.PCE/93/7

he insect thath
A. Termite

C. Mosquito

astheability to digest cellulose js the
B. Butterfly
D. Housefly

33. UME/86/10
hen the o
replaced by

A.Theking and queen ofanother colony

: Developing
rcproduclivc_.

?4. UME/9g/8
cFilstcoflcrmi
king g wor

tes that lackg p:
ker ks Plgr

Nentatioy i t
soldiey he

D. queey

ginal king and Queen of termiteg die, they are

32

35. PCE/99/3/Type: 3.
‘The caste of the termite that causeg e

rif I8 | greatestdama{‘ 44, PCE
A.queen B.soldier C. worker Dy, Thestruc

g A. Head

36. PCE/92/50 . . C. Comp
Which of the following should be killed i, Ordery ’
atermite colony? B % #}51 Z?azl;
A. theking .thequeen e |
C. the workers D. the soldiers A. butterf
46. Whicl

37. PCE/93/7 N .  buneily?
The insect that has the ability to digest cellulose sy, A. The pos
A. termite B. butterfly B. The pos
C. mosquito D. housefly C. The pos:
D. The pos:
38. The home of termites is known as E. The poss

A. the mole hill B. the habitation C. thep;

D. the termitarium E. the sanatorium :IJV'/I' lalci;EII;L
. ICN O

39. The termite colony has a number of I'ndivfdua!ssij- Anophel
the queen, king, solders and workers. The queen isjy . A =des f{lnc
by her; E ilcusefly
A. Prominentand extended abdomen 48 The ioir
B. Sclerotized cuticle C. Large head whisk areJ:er
D. Poorly developed brain E. Reducedeg W rivaci e
40. The termites are important because they: C. en"anng
A. Transmit diseases B. Destroy wood and 49, Which of
C. Eathoney D. Attack animals A. .M-':.‘:qcuito I
E.None ofthe above C. Housefly I;
4.5.BUTTERFLY

41. UME/2003/11/Type A
An insect whose
beneficial is the

A-butterfly B, mosquitq C.blackfly D. testsefly

50. Tre struct
1bst.c in femal
A. anai styles

-

~.anal erej

economic importance is both harmfi.

1. Which of t}
urse-like cases
\. Mosquito

. Termite

i2.The group
Netamorphosis i
-houseflies bee
3. Cockroaches, g
>.house f] ies, bee

The Part that iy &M - aphids, grassh
w
labe] 11 develop INto an organ for feelit 3 The larval stag
A lv B. 11 \. Catarpiljar
: C.o D.I 3, "riggler
4T! UME/20q /Type: M UI\/IE/2004/30/TyJ
‘e_Partlabuedulsme 4. Which of th
Silk threaq B.thoray

_anc®Velopmental and:
L % Grass hopper
- Housefly

, forewing

S. The only caste i
an feed themselves
- Reproductive

Ir NJ’I’nphs
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- 2002/3/Type:5
PCE  abel 1 is the
B. Ear
D. Maxillary palp.

ﬂy.estmcture
- A Hea
C. Compomld eye

45 PCE/ZOOE/dﬂ)'pc:S
| Tiﬁ*diagmm is the mouth parts ofa
A, butterTy B.cockroach  C.housefly D.mosquito

16, Which of these characteristics marks out clearly the
putterly?

A, The possession of club-like antennae

B, The possession of two pairs of dissimilar wings

C. The possession of the proboscis

D. The possession of very tiny legs

E. The possession of scales

MISCELLANEOQUS QUESTIONS (4)

47. Which of the following spreads malaria in Nigeria?
A.Anopheles Mosquito B. Culex mosquito
C.Aedes mosquito D. Tsetse fly

E. Housefly (UME/80/3)

48, The jointed structures in insects that bears organs
which are sensitiveto touch, smell and vibration is the

A.maxilla B. labium
- C.antenna D. abdomen (UME/2001//4/Type: T)

49, Which of the following is a typical filter feeder?

A.Mosquito larva B. Mosquito adult
C. Housefly larva D. Housefly adult (PCE/92/10)

50. The structures found in male adult cockroaches but

absent in females are the

A.analstyles ~ B.antennae
C.analcerci ~ D.proboscis (PCE/2005/47/Type:F)

51, Which of the following insects lays its eggs in homy,
purse-like cases?
A,Mosquito

C. Termite

B. Butterfly

D. Cockroach (UME/95/7)_

52The group of insects that undergoes complete

metamorphosis is

A.houseflies beetles and cockroaches

g- }CIOCkroaches, prass hoppers and bees
-house flies, beetles and butterflies

D.aphids, grasshoppers and butterflies (UME/97/9)

33.The larval stage of a mosquito is called

A, Catarpillar B. Maggot
l}WriggIer D. Grub
(UME2004/30/Type:4)

4. Which of the following i destructive at the
®velopmental and adult stages?
-Grass hopper B. Mosquito
Housefly D. Termite (PCE

5. The only caste in the termite colony whose members

Can f:;d tgemselves are
o eproductive
“C-NYmphs

12000/9/Type:A)

B. Workers
D. Soldiers

(UME/2005/49/Type: D)

56, The stage in the history of a moth responsible for the
destruction of agricultural crops is the

A. nymph B.imago
C.pupa D. caterpillar (UME/2005/10/Type:D)

57. The process of shedding the exoskeleton of an

arthropod is known as

A.metamorphosis B. instars formation

C. ecdysis D. tagmosis (UME/2007/42)
58. Which of the following is common to the mosquito,
housefly and butterfly?

A. they undergo complete metamorphosis
B. they are parasites of man

C. theirimmature stages are aquatic
D. their adults have two pairs of wings (UME/2007/43)

59, The dorsal part of insect is covered by

A, pleurum B.tegmen
C.sternum D.tergum (PCE/96/6)

60. The correct sequence that describes the insect
segmented leg is

A. coxa - trochanter - femur ., tibia - tarsus

B.coxa -stemum — pleuron- femur- tarsus

C.coxa - femur - trochanter - tibia- tarsus

D. coxa-pleuron-trochanter -» femur- tarsus (PCE/97/7)

61. A specie with a body divided into three regions, two
large compound eyes, tWO short antennae and a pair of
wingsisa
A. spider
C.housefly

B. cockroach
D. butterfly (PCE/98/6)

62. An example of anocturnal insects is the

A. termite B. blackfly
C. cockroach D. housefly(PCE 06/28 TYPE: A)

63. The skin covering the dorsal aspect of the insect is’

called:
A. the pleuron
C.thesteron

B. the tergum
D. the ternum E. the sternum

64. The cuticle of the insect is made up of a substance

known as:
A, Wax B. Chitin C. Cutin
D. Sclerotin E.Noneofthe above

65. On which of these are the tracheal openings of insects

found?

A. the sternum
C.thethoracicwalls
E.Noneofthese

B. the abdominal walls
D. the pleuron

66. The thorax of insects is divided into segments namely:
rothorax, meso-thorax and metathorax, Which of these

bears the first pair of wings or the elytra?
A. the prothorax B. the mesothorax
C. the metathorax D. nosegment in particular

E.None oftheabove
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67. The abdominal region of inscels differs from the

thoracic region in this respect: 1

A. it is nlways bigger than the thorax .

B. it is sezmented C. it has spiracles
D. it has no locomotory structures

E. Itis laterally flattened

68. The metamorphosis of insects is either cgmp]ete or
incomplete. Which of these insects shows an incomplete
form of metamorphosis?

A.thebee B.the beetle C. thetsetse fly
D.themosquito E.Noneoftheabove

69. What are the trumpets?

A. A sound producing apparatus found on the thorax of
certain insects

B. Respiratory structures of the housefly

C. Respiratory structures found only in the pupa of an
Insect

D

E

Asound-producing apparatus of the mosquito
Noneofthe above

70. What is the difference between the adult cockroach and

mosquito?

A. The mosquito is a harmful insect while the cockroach is
not

B. The cockroach is protected by the cuticle while the
mosquito is not

C. The mosquito has nohind wings

D. The cockroach cannot eat blood

E. None ofthese reasons

71. What s the main function of the adult insect?

A.To fly about B. To distribu i
3 tet
C.Toeatup predators heinsect

D. To provide food for other animals
E. Toreproduce

72. The larvae of all beet i
e e of les resemble the aduts in one
A. Both have biting mouthparts

B. Both possess the ana] c]:zrci

C. Both possess abdominal

D. Both possess an equal number of abiq

E. None of the above reasons minal segments

34

73. Moulting in insects is

A. the change is colour of insects

B. the emergence of young larvae from eggs
C.the casting away of old skin in insects

D. the emergence of the adult from the pupa
E.none ofthe above

74. Insects shed their skin:

A. toremove waste materials in the body

B.To prevent the attack of diseases

C. To transform the insect

D.Toallow forgrowth ~ E.None ofthe above Teagy

75. It is discovered that a once — active insect cany

early in the morning. But as the sun rises in the skyjg

to wings. This implies that:

A. Insects donot fly in the momning

B. In the mornings the muscles that control the win;
insects are non-functional )

C. High temperature is a vital factor in the actisi
insects

D. Theblood of insects freeze up atnight

E. None ofthe above reasons

¢ e ol A R
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Jerstand the following after reading this chapter;
Un

Bony fish
Toad
Lizard
Bird

gmall mammal
R iedain

vericbrates are animals with vertebral column or
packbones, internal skeleton, bilateral symmetry, brain in
cranium, paired fore and hind limbs, well developed sense
oreans and 'closed’ circulatory system. They include:
pisces (Fishes), Amphibians, Reptiles, Aves (Birds) and
Mammals.

CHARACTERISTICSAND ADAPTATION
I, Pisces (Fishes): They are all aquatic, variable body
temperature (poikilothermic), overlapping scales pointing

backwards, endoskelcton, gills used for respiration. They .
have paired and unpaired fins for swimming.

They reproduce by laying eggs (oviparous) and external
fertilization. e.g. Tilapia, Salmon, Shark etc.

Adaptation of Tilapia (bony fish) to:

a. Movement: Streamlined shape. Paired and unpaired
fins for fast movement and stability. -

Muscles in tail region used for movement.Absence of
neck.Slimy body for locomotion and escape.

b. Protection: Greyish in colour blending with
surrounding to give protective camouflage. Body covered
with scales for protection.

Lateral line to detect vibrations or changes in water
pressure, lidless eye to give a wide range of vision.Nostrils
to detect chemical substances (smell). Swim bladder for.
buoyancy. Vascularized gills forrespiration in water.

Dorsal Fins .

Spiny Rays

Ny

Nostril  Eye it

- s MR .
. % _‘_,‘.._———l—.,_.i

Gill Cover

Pelvic Fin

External structure of a bony fish

i'Amphibians: They arc both terrestrial and aquatic. They
‘S:t“d most of their life time on land but usually return to
lm er during breeding season. They are poxkllothfenqlc.
u:’i“’\fable eyelids, oviparous, gills used for respiration
res g larval stage and lungs, skin and mouth for
.>Plration at a1t stage. Their bodies are divided

i
Mo head ang trunk, e.g. toad, frog, salamander etc.

Aflamation of Toad (Buforegularis)

tai] 5u9vem°“t= Stream lined shape, absence of neck and

Dowerlftab]‘? for hopping, fore limbs for landing, long and
ulhind limbs for propulsion.

'CHAPTER.5 .
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b. Feeding: Carnivorous- absence of teeth

fixed and sticky tongue with mucous. Ability t
prey alive.

anteriorly
o swallow

¢. Protection (tadpole stage): Jell
+ . Y coat i
broyency to-cggs .for absorption of light, protectgogdes
predators, prevention from injury, attack of bacterr! om
fungi and also for oxygen circulation, Tail fin with 1a and
ormovement in water. It muscles
(Adult stage): Brown, rouch
; ) an .

protectivecamouflage and to r%duce iat‘:frlty skin for
Ability to fill 0ss on land,

lungs with air to scare away

~
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encmies.Poisonous sccretion from g!nnd under skin
making it unpalatable for predators like snnkes. .Wcll
developed and positioned cyes nnt.l tympanum to give n
wide range of vision and detect vibrations of preys and

predators. o .
Webbed hind limbs for swimming in water during

Ear drum
Eye

Nostril

Fora legs

breathing.Ability to breathe through skin, lungs anq m
cavity.Can carry outanaerobic respiration. O
3. Reptiles: They are mostly terrestrial. f
Poikilothermic. Dry sharp pointed overlapping scales, i

skin, long tail, fore and hind limbs with five digjts endipy

in claws. Well developed eyes with movable eyelids, havs
\ ‘
Poison
gland

Dark upper surfoce

Hind leg

Light lower surface

External structure of a toad

two pairs of walking limbs. Their bodies are divided into
head, neck and trunk. Homodont dentition.

Internal fertilization and oviparous.e.g. tortoise, turtle,
snakes, lizards etc.

Adaptation of Lizard (Agama agama)

Stream lined shape. Powerful jaws to hold prey.Homodont
dentition to crush preys.Well developed eyes and
tympanum to afford a wide range of vision and to detect
vibration respectively.

Nostrilsfor smell and respiration, lungs for respiration on
land.Flexible neck to turn to all directions.Dry scaly skin to

prevent dessication on land.Clawed digits to hold on to
surfaces during movement.Ability to complete life cycle
on land and also exhibit internal fertilization.

Ability to blend with environment, power of regeneration |}

of tail, leathery shells can absorb oxygen and water and
also protect eggs.

4. Aves (Birds): They are mostly terrestrial and their |

bodies are covered with feathers. They  are
homoeothermic i.e. maintain constant body temperature.

Periodic moulting. Skull extended to form beak. Stream
lined shape.

External structure of a lizard

Hind limbs covered with scales, fore limbs modified to
form wings, feet adapted for feeding and to habitat:
movable eyelids with a nictitating membrane, Bod,
dnvn_d.cd into head, neck, trunk, and a short tail. Internal
fertilization.e.g, ostrich, kiwi, fow), duck etc,

Dounload more books at 9jabaz.ng for free!

Adapta'tion of Birds for flight

Dry skin Wwithout sweat glands, body covered vil
feathers, wing and tail feathers for flight. Feathers act®
insulators, fusion of skeleton to provide strength. L8
hollow bone to reduce weight, stemum modified into ke
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ot { muscles. Sn-gm!incd shape, large air

3““Ch"lc‘q sion of pelvic girdle with backbone,
lm.lf;for casy movement.

ct v
fentheTs: Contouf (C’?Vﬂri“g body and giving
e ﬂcomgur made up of 'qmll and convert feathers,
s\nrn‘l- {0 cOVET body and quill found on wing and tail for
L"\n\

Down feather gives insulation. Short shafts and loose
bzfrbs. No barbules,

Filoplume feather has slender shaft with tuft of loose
bf"b.s at end. They are specializes sensory structures that
alfi mn .Ihc operation or movement of other feathers for
ﬂlgh}, insulation or display. Others include:

Semiplumes and Bristles.

CrOV{n
Head
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~ \-@1 b /’-"" Beak
Back _— s Lawer Beak
= “-" _ Throat
Rump \ \L/ Breast
é”/ 7
Upperail ,&—'//'/ ;
Covets # T Z T~ Wing
_A,‘.‘-‘E-"" i slae
Tail - < / Beuv
- il ./’, - Thigh
/ Undertall Leg
Coverts
External stucture of a bird
Shel!
Doublg membrane Yolk
Air spdce

Albumen
Germingl disc
i {embryo)
» "’ ~ ﬂ
7 / i :hab Internal structure of egg
i i ar
/ "I Upper parbules
‘ Lower parbules
Intcrlockcd Barbs
parbs of van¢ —
Rachis
/_Thin hair
S st like shaft
ftershoft Quil
umbilicus
Quill (hollow)
- FILOPLUME
CONT, — DOWN FEATHER BRISTLE
Tipe QDUR mblicus - SEMIPLUME :
ffeathcr .
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odics are covered with hairs. The
jve birth 1o their young ones
alive (viviparons). They are homocothermic. They have

sweat gland. heterodont dentition, external cars ('pi'"“M)i»
Intge and complicated brain. Coclom is divided by

dinphragm into thoray and abdomen. ¢.g. man, lion, bat,

raelc.

s.Mammals: Their b
have mammary glands and g

External stucture of a rat

Revision Questions

£.1.BONYFISH

1.UME 86/9

Fishes are cold-blooded because their body temperature is
A. constantly low

B. constantly high

C. dependent on that on their surroundings

D. regulated at will

2.UME94/9

Which of the following combinations differentiates a bony
fish from a cartilaginous fish?

1. Presence of gills

11. Absence of gills slits

111. Possession of bony skeleton

IV. Possession of lateral compressed body

V. Posscssion of dorso — ventrally compressed body

A. L ITand 111 B.LIland IV

C.1L,Hand IV D.1l,11land V

3. UME/94/10

Which is the most important adaptation of a bony fish in
water?

A. the possession of astreamlined shape

B. The presence of overlapping scale

C. The covering of the body by thin film of slime

D). The possession of a caudal fin

4. UMI/82/17

The main function of swim bladder is for
A.swimming B. detecting sound
C. buoyancy D. breathing

E. reproduction

L.UME/BA/14

The dorsal and annl fins of fish are used for
A upward mosements

B controlling rolling movements
C.dewnword movements

D steening L. buoyuncy

38

6. UME/85/5
In fish, the sense organs which detects movemen ,
iy

are located within the

A.gills B. operculum
C. nostrils D. median fins
E. lateral lines

7.UME/86/12

The fins making up the limbs of the bony fish are
A.caudal and ventral B. ventral and pelvic
C. pelvic and pectoral D. pectoral and dorsa|

8. UME/9I/15
The gills rakers of fishes take part in

A. feeding B. respiration
C.swimming D. diffusion

9. UME/2008/10
Which ofthe following is used mainly for balancing in fish?

A. the caudal fin B. the pectoral fin
C.theanal fin D. The dorsal fin

10. PCE/96/9
Which pair of adaptive features enables the lung fish to iz

in different environment?

A.Gills and fins B. Gills and swim blacaers
C. Barbells and fins D. Barbells and nostrils

11. PCE/97/9

In tilapia, the fins lying just behind the gill covers are
A. caudal B. pectoral i
C. pelvic D. anal

12. The osmotic pressure of sea water is higher than tl-:t of
the body fluid of the fish living init. The _cm.-ulagmo.‘.s .':sh
despite this are at home in the sea. T!ns is becaur= L1}
retain a large quantity of urea in their body fluide Tht
purpose of the urea is: o

A.Toprevent the cartilaginous fish from desiccation

B. To assist the cartilaginous fish inexcretion =
C. To raise the osmotic pressure of the body fluid of ¥

cartilaginous fish to that of the surrounding water
D. To neutralize the effect of salt drunk by the cartilagino®

fish
E. None ofthe above

13. The cartilaginous fish differ from the bony fish
A.in having noanal fin

B. in having internal fertilization

C. in having noclaspers

D. in having no lateral system

E. in having no vertebrae

14. The operculum is possessed by:

A. the deep-sea fish B. the bony fish

C.all types of fish D. Fishes with the swim bladd®
E. All fishes other than cartilaginous ones

15. The fish will roll from side to side if
A.the pectoral fins are cut off

B. the caudal fin is cut ofY

C. the ventral fin is cut off

D. the dorsal, ventral and anal fins are cut off



C pru}mlsi\ic fi om;“:‘(lil;jm'cmcnl ofthe fish is duc to;
16. |'|.1p]"i".’1°mlclw viclin

4 the cement of the operculum

'-w.l‘idr o side movement ofthe tail

5 apand down movement of the pectoral fin

althe above

i

\ ihe
r Nond
- Many fish h:}\'c s\\:im bladders which are used for
i PUTPOSCS. For which of these do the fish not employ
e swim bladder?

\ Respiratory purposes

p Mainienance of body position in water

¢ Production of gases D. Sound detection in water

. Storage of excretory malerial

5. Why are the olfactory lobes of the brain of the fish
muchmore developed than any other part?

4. They control the life of the fish

5. Thev correlate the activities of the fish

C. The fish depends much on its sense of smell for
cvistence

D. The olfactory lobes are anteriorly placed and hence
come intonew environment before any other part of the
body

E.None of the above reasons

19. With reference to the fish, the cerebellum controls:
A.Theirmovement B. Theirmuscularactivities
C Theirescapereaction D, Reasonand thought
E.Noncofthe above

20. Which of these is not true of the fish living in fast
moving water?

A.they are robust

B.they have adhesive structures

C.they are strong swimmers

' [); they are laterally flattened

E.None of the above

SLTOAD

21, UME/83/28
In What order do the following structures
Mentamorphosis of the toad?
LExtemalgills 2. Internal gills

develop during

3. Forelimbs

“Hindlimbs 5, Mouth
Cyhi4s B.1,52,4,3
‘2‘|‘3l4|5l D.5|3|411,2 E'534l3’2'|
22.UME/8/29 "
qi‘h":h of these is not associated with the indpole s10ges ©
‘t\';!ﬂ(l or frog?
.‘ﬁ;?hﬂpcd gland B. 0})U1’CU|Um
CX cmil] '. . N
E.shell gills D. jelly
?I:;l'eUMIE/88/12 i<
adar 6 @nd coiled intestine of @ young tadpole 15 4
Plition tg jjs.

B: mrijurousdict

¢ rnn:-omus dict

b, r?uauc diet
Sectivorous habit
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24. UME90/1 |
In which of the following dacs external fertilization takes
place?

A. Toad
C.Bird

B. Lizard
D. Cockroach.

25.PCE91/9

The function of the layer of jelly which surrounds the czgs
of frogs when laid is to

A.provide mineral salts for the developing eggs

B. provide food for the developing eggs

C. protect the eggs from being caten by aquatic animals

D. disallow gascous exchange

26.PCE/99/1/Type: E

The poison glands found in the toad produce a substance
which

A.Kkills its predators

B. Protects it against predators

C. keeps the body surface shinny and moist

D. blends it with the surrounding

27.PCE/92/9

What function does the nictitating membrane perform?

A. it gives the body a streamline shape and enables the
animal to move easily through water

B. it is pulled upwards to cover the eyes ofthe animal when
there is danger

C. it secretes materials thatmoisten the body of the animal
D. ithelpreduce water loss from the body ofthe animal

28. Which of these characteristics may NOT be regarded as
amphibian?

A. Smooth and moist skin

B. Presence of scales

C. Permeable skin

D. A four—digit fore limb

E. None of the above

29. A frog such as Xenopus is placed in a basin of salt
water. It dies a moment later and analysis shows that it died
of desiccation. This means:

A. Xenopus cannot live long inwater

B. Xenopus has a permeable skin

C. Xenopus prefers land to water

D. Xenopus has no mucous glands inits skin

E.None ol the above

30. The moveable thin film of skin that moves over the
eyesolthe toad is:

A. the conjuctiva

B.theeyelash

C.the corned

D. the membrane ocule

.the pictitating membrane

31, That gland in the skin of'the toad that produces a milky
white poisonous fluidis \
A, the puraxoid glnd
C. the purotid gland

2, the milk ghand

13. the mueus gland
D. the parotoid gland



ir surfaces.
ifferent respiratory
32, The amphibians hnquﬂfeu;l:}rrracg?
.\‘Gl'xich of these is nota respiratory

i iningofthecloaca
:skin B. the Ilml?go "
fC\ i‘ll:;llxxrgs D. the lining of the buccal cavity

E. the webs ofthe feet.

is distinguished
33. Other than its slight build the male toad is disting

the female by: o )
ﬁ‘?ﬁe possession ofthe five dlgltS' in thedfore limb
B.The possession of a blagk breeding pa
.The possession of a penis ‘ A
g.The gossession ofadark skin beneath the ¢hin
E. None of the above

34. With regard to the toad, which of the_se may not be
considered functions of the jelly tothe eggs in them?

A. Itprotectsthe eggs from injun.es

B. It prevents the attack of bacteria

C.ltprevents overcrowding

D. It protects eggs from attack by fleas

E. Itprovides the eggsand hence the developing
tadpoles with mineral salts

A. Ventral sucker
B. External and internal gills
C. Ciliated skip
D. Elongated taj]

-None ofthe above

36, With reference tg the toad, which of these ig true of
Metamorphos;jg?

A.The change from the tad-pole to the adult toaqg
B.The developmeny ofthe Jungs

. The Process involving the interpg| re
the blood vesselsin th

€toad
D. The totg) development
adult

E.None of the aboye

arrangements of

of the toaq from the €885 to the

5.3.LIZARD

1;7‘ UME/8016

S0me of the features of an ap;
andbaekbone.Ti imals [ oL are
gt 1el§n§:-gl is hke]y to
C. Lizarg '

-Rat

v
lowin adaptations is NOT ¢
w:tsf: the flight ofbirds? ¢ ’

eggs covered witha

: hell B. thick Je
A. thin leathery s - Cathery
C. thick slimy mucus D. thin Slimy chhe” 8. UME/
. "he part
UME/2007/15 \. album
fnlnzal' ds, the lowering of the guler fo}4 Sugegy . yolk
A cateh insects B. attract my

€
. ; /9
C.defendtheirterritory D, fy ighten enempp, 19- P CE

Vhich of

: ight cover
42, PCE/91/10 o L A. Down f
Amajor characteristic of reptiles js that they = Quill fe:
A. are four-legged .
B. have homodont dentition 50. UME/7
C. have long narrow bodies Which oftl

> hai their scales A, Wing

D. have hair under their i

43. Which of these is not true of the re;_ntﬂes? -
A. Their skins have hard and horny epidermal s fl : Lglg:k of
B. They have no external ears . o onriing
C. They undergono metamorphpsxs B ontching
D. They lay Iarg_e yolky eggs which are pmtecredhync pizking a
E. Fertilization js external D. Scring ar
44. Which of these c

an be used to separate therpiso 1 1\vE/2(
the amphibians?

Parental care

A. the presence of claws on digits A. snails

B. the presence ofaneck C. hirds

C. Viviparity .
s
Fflone of the T B. Taeir bodji
5.4.BIRD

C. Tliey have
D. Tiznumb
) ' E.None ofth,
their body temperature with the¥

54, Unlike the

45. UME/95/9

irds Maintain
Neir

A. blood which

Maintaing Constanttemperature Non-gland
B. feathers which cover e body - Without str
C. skin whie onserves mojsture y & None of th
veins which ansport fluid of constant tem”
allbody tissue

35. The feathe
ose tracts
Called:
A. the pterium
-the apteria
-the tract

36. UME/g4/3,
Whmh of the £y

Contour feat
-Mode| feathe

D. Down feathe
! Plumules.

57. The feathers
. Providing api
B. Providing a 2

-Insulation anc
Mperatyre regu
< “olouration a
*Allof the yboy



po1/150ype: T
18 n‘ﬁ)e!cd [Visthe .
ept B. germinal disc

en :
A.atoum D. nir space.

C' }‘O]k

cENEN0 |
\\'ﬁich of the following feathers of a bird make 5 -
light covering?
A Down feathers
€. Quill feathers

B. Covert feathers
D. Filoplumes

50, UME/78/31
whichof these is NOT a part of the feather of a bird?
A.Wing B. Aftershaft

C. Inferior umbilicus D. VaneE. Barbule
51.UME/2008/11

The beak of aduck is structurally adapted for
A.scooping and sieving food

B.catching and grasping food

C.picking and cracking food

D.boring and sucking food

52,UMEZ2010/5/TYPE:D

Parental care is exhibited by

A, snails B.earthworms
C.birds D.toads

33. Which of these is not true of the birds?

A.They have air sacs

B.Their bodies may be covered with epidermal scales
C.They have no teeth

D.The number of digits of the fore limbs are reduced
E.None ofthe above

34.Unlike the toad, the skin of the bird is:
A'N‘.)"'gla“dmaf B. without blood vessels
C. without stratified epithelia loose

-None of the above

33. The feathers on the skin of birds are arranged on Fows.

e }?Se tracts without feathers on the body of birds are

A.the pterium
-the apteria
E.the tragy

B. the apteridia
D. the pterylea

36 Which of these i not connected with the feather system
Ofthe birds

-Filoplumes
C. Contour feathers

“Mode] feathers
*20Wn feathers
E'P'“mul(:s.

S,
* e feath g B

A.p,. . athers serve the birds in: .

B, giov-'d.'"ga protective and a water-repellent covering
- 1n§ Yiding a pood device for flight

tom ationand hence a good device for body

D, g: r: tre regylation

B 2Uration and sex displa
Motthe spove display

38, The only true skin gland of the bird is:
A.the sebaceous gland

B.the sweat gland

C. the aveeian gland

D. the lipid gland

E.the uropygial gland

39. The adaptations of the fish-cating birds are:

A. The possession of beaks with serrated edges

B. The possession of hook like structures on the palate and
tongue of birds to hold prey

C.The possession of long necks

D. The possession of long beaks

E.None ofthe above

60. The adaptation of the birds associated with water are:
A. Possession of long legs

B. Possession ofwebbed feet

C. Possession of oily feathers

D. Possession of flipper like wings

E. Possession of sharp claws

5.5.SMALLMAMMALS

61. UME/78/8
A traveler on a fishing trip landed a type of animal with
hairs on its body. This animal could have been

A.anamphibian B.areptile
C.shark D.amammal
E.seagull

62. UME/2004/28/Type: 4

A peculiar characteristics of mammals is that they
A.havesebaceous glands B. have teeth
C, are warm blooded D. have lungs

63. UME/2004/38/Type:4
Rodents gnaw on food with their
A.strong jaws

B. flat—ridged teeth

C. chisel-like front teeth

D. molarteeth

64. UME/84/10
The mammalian organ through which nourishment and
oxygen diffuse into a developing embryo is called

A.amnion B chorion
C.umbilical cord D. oviduct
E.placenta
h \ u*
- AN
I m N "

65. UME2002/7/Type: Y

The correct evolutionary sequence of the organisms
represented is

A =lE= =1V

B [=11 =1V~ |

C.All=Il =1 =1V

D.IV =l =11l =1
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CHAPTER ¢
INTERNAL STRUCTURE OF ORGANISMS

_—

U jerstand the following afler reading this chapter:
nact=t ———

Flowering plants (roots, stems and leaves)
Mammals

INTERNAL STRU.CTI'JRE OFROOTS

Thepiliferous la\._vcr isa smgl_c row of cells. which, in young roots,
may project 1o form root hairs usgd for absorption of water and
clts. The cortex is wide and consists of loose parenchyma cells.
The innermost cortex is a layer of tightly arranged rectangular
cells, the endodermuis,

The lateral walls of the endodermal cells are sealed with surberin
thereby forcing water and solutes to pass through the cell's
protoplasm where the: movement of dissolved material is
regulated.

Inside the endodermis is the pericycle consisting of fibres and a
central stele of vascular tissues. The xyvlem is in the centre and has
many radiatory arms (protoxylem points). The phloem occurs
between these arms. During secondary growth, cambium is
developed where the xylem and phloem meet, There isno pith.
Inthe monocot root, there is a wide pith around which is alayer of
wlem and phloem tissues alternately arranged.

. .-Xylem
32" vessels|
Ll '

~aroot

-

= =%

]

20ne of differentiation

outer layer

o
q

ey

r
e e s e
b
Y I 'S e

: -oo.n-am, a

20ne of einﬁgaﬁon

L ) =< ué’
Ongitudinal section of a dicot root

INTER
Th.crgﬁ':)’\LSTRQCTUREOFS-TEMS‘
¢ Omin'me layer is the epidermis. Within t
Chomma:”)'Parenchymalous. Some of
3 cdcr,ﬁirs :f“" are photosynthetic. In so
Pr(widcﬂrif- ayer made up of collenchyma 1s d e ind
The ner EId"yt"”‘lcsu:rnIowithslnndswuymgl.n‘l'lﬁ:.\‘vl e
e TMOSt layer of the cortex is the endodermis; itisasingle
The \:) "Clangular-shaped cells containing starch granules.
drry SCular tissues are organized into separate bupdles
N a radial pattern. Each consists of an Inner

Nge
3Yle
™, ) ‘ddle
M outer phioem and a combium in the middle. On the

his is a wide cortex
the cells contain
me plants, an outcr
a is dermarcated; it
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outer side of the phloem is a pericycle made up of thickened
fibres. The innermost region is the pith. itis parcnchymatous.

In monocot stems the cortex is narrow. The vascular bundles are
scattered in the parenchymatous ground lissue. The bundles are
smaller and more numerous towards the outside, while those
towards the centre are fewer and bigger. Each vascular bundle is
surrounded by a sheath of strengthening sclerenchyma cells.
Thereisnocambium,

During sccondary growth in the dicot stem, inter-fascicular
cambium is formed in the pith ray, linking all the cambium cells
into a continuous ring. The cambium then divides and produces
new xylem cells in the inside and new phloem cells on the
outside. Simultancously a cork cambium is developed just below
the epidermis. This divides to produce layers of waler proof cork
cells which inter form the bark. Perforations called lenticles are
developed on the bark to allow movement of air in the stem.

INTERNALSTRUCTURE OF LEAVES

The leaf surface is covered by the upper and lower epidermis. The
epidermis is perforated by stomatal pores: they are more
numerous on the lower cpidermis. Stomata allow exchange and
gases for respiration and photosynthesis, as well as movement of
water vapour during transpiration. In gencral, the stomata open in
the presence of lightand close in the dark.

The mesophyll is the photosynthetic tissue between the upper and
lower epidermis. [1 consists of an upper palisade parenchyma and
spongy parenchyma. The palisade cells are cylindrical and are
arrange in ong or more rows perpendicular to the epidermis. The
spongy mesophyll consists of loosely arranged cells with large air
spaces. All mesophyll cells contain chloroplasts.

Small vascular bundles called veins, arise [rom the vascular
bundle in the mid-rid and form a network in the lealtissue. Veins
conduct water, mineral salts, and food, and also mechanically
support the mesophy1l tissue. i
In the leaves of monocots, the mesophyll not differentiated into
distinct pallisade and spongy parenchyma layers.

MAMMALS

1. The body cavity is divided into the chest and abdomen by
muscular sheet—the diaphragm

2, Organs in the chest include: Lungs, heart (covered by
pericardium). Organs in the abdomen include: Stomach, liver.
kidney intestines. d

3. Embryonic development occurs in the uterus of mother and the
youngare bornalive, No eggsare laid.

4., The parents care for their young; the mothers feed the voung on
milk from mammary gland TR
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Revision Questions
L

11 ROOT, STEMAND LEAVE
f.lixlll"SJ‘ZT e ) |
it of I Iol_lm\m‘% statements 18 NOT true of the
iliferous 1.1_\1‘1‘_0! a n_wm "t
\' paeavery thin cuticle
R isthe utermost I.a)'cr ofthe cortex
¢ ma bear root hairs
D bar..iks downas roo} ages
g jsreplaced by cork inold roots.

> UMEBY/13

Which of the following is common to a dicotyledonous
«emand amonocotyledonous root?

A medullary ray B. central pith

( wide cortex D. narrow cortex

E.pericycle fibers

1, UME/S86/13
The stem differs from the root in having the xylem and
phloem stands

A onthe same radii
C.onalternate radii

B. scattered
D. towards the pith

L. UME/B7/15

The correct sequence of tissues in the anatomy of a young
dicotyledonous stem from the inside to the outside is

A. pith, phloem, cambium, xylem, parenchyma,
tllenchyma and epidermis ‘
B xylem, phloem, cambium, cortex, endodermis,
tllenchyma, and epidermis

C.pith, xylem, cambium, phloem, collecnchyma,
parenchyma, and epidermis i
D. phioem, xylem, cambium, cortex, R
®llenchyma and epidermis

S.UME87/16

ieczndary thickening is initiated in dicotyledonous stem
Vihe

AXylem parenchyma ~ B. Secondary phloem

-Endodermis D. Cambium
f UME /gy

! 7 |
" the tranverse section of the leaf of maize vascular
Undles gre arranged in
e B.onecircle
-.alternalcposi{ions D. twocircles
T UM/

89/15 ' p

::.a. dicotyledenous stem, each companion cell is foun
' cMdoderma| cell B. Xylem vessel
C.Sncvc lube D. Pericyclic fibre.
g,
WU-ME/%/IG

Ich

. living at
of : 3 n-walled and
malunty? e following cells is thi

Q'i?,"enchyma
9 1 oM vegge
UME/QZ/“

B.sicve tubes
D. sclerenchyma
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| :‘e ﬂ_”W ofairand water in or out of the mesophyll layer of
alealis controlled by the

A.stomata  B.lenticels C.airspaces D. guardcells

10.UME/92/13

Themajor site of photosynthesis in the leafis the
A. palisade parenchyma

B. mesophy!l parenchyma

C. upperepidermis

D. lower epidermis

I1.UME8/11

Which of the following structures is capable of producing
more tissues in the stem of a herbaceous [owering plant?
A. Epidermis B. Pericycle

C. Xylem D. Cambium

12. UME/2001/21/Type T

The veins ofthe leafare formed by the

A. vascular bundles B.cambium cells

C. palisade tissue D. spongy mesophyll

. LSRN

13. UME2002/41 Type: Y
The function of absorption is performed by the structure

Jabeled
Al B.Ii
C. I D.1IV

14. UME/2002/42/ Type: Y

The structure labeled I represents the
A.phloem B. Xylem
C.cortex D. pericycle.

15. UME/2004/6/Type: A ‘

In the internal structure of plants, a wide pith in the centre
of commonto

A. dicot roots and monocot stems

B. dicot stems and monocot stems

C. dicot stems and monaocot roots

D. dicot roots and monocot roots

16. UME/2007/23 .

Monocot stems differ (rom dicot stems in that monocots
have

A, nocambium

B.no pith

C. fewer vascularbundles

D. phloems with parenchyma

[7. UME/2006/17 .

[n the (ransverse section ol'a dicat stem, the region lying
between the endodermis and the \'a'lsculnr bundle is the

A, parenchyma B. pericycle |

C.phloem D. hypodermis



I8 LIME 3008713
1 L) : ’(
In o dicotyledans HN'\
0 il \ ths
and thie pericycle isihe
A B.stele ¢

em, the

wlem D, phloem
AL COMEN :

10 [ IME 20096

1  Alrunires
T [P Iml-‘ ns ofanimals are the
e 1 5 B. root hairs and xylem
). rootsand stems

that play roles similar to

\. sy lem and phloem
(. lenticels and phloem
30, 1

ME201071 1 TYPELD

epidertnis
cane between the epide

27, The mammals are
by

A. the possession ofseales
B. the possession ofa tail

C. the possession of the mammary glands
D. the possession of five digits in the Jimp

E. the possession of glands in the skin

the

28, The teeth of the mammal are
A. Monodont
C. Heterodont
E. None ofthe above

B. Bonodont
D. Diplodant

'the transverse seéction of a
Which of the following istrue of the transverse section ¢

dicotstem?

29. With reference to the m ammal, wh

atis the
3 it ] esentery in the body

hexylem ismoreinteriorly located than the phloem iy 'II.ISCI I}_]L;(-‘”r;' : hd 1[111'11”1].C“1‘.f'm
f\ JoRyiem I 1 lies Batween the cortex and the vascular B. it isa foldin the abdc 1al cavit)
=, U G0 umi s BBVt C. itis themembrane covering the heart
k i‘.‘;“"& 3 A 1 fale Senarat o f1 A
) .v:.,.i\ ascular bundles are randomly scattered within the D. itisa partition Separating the anus from the |
C. the adipiiidl 1 < < ;,p‘-_:nme
COrex
|

J.theepidermisis completely encircled by the cortex

6.2, MAMMAL

2L UME/R40

The mammalian organ though which nog
oxyegendiffuses intog developing embiyoiscalled
A.anmion B. charion C. umbilical cord
D-oviduct E. placenta

22 UME2002 35 TypeY
Which of the following
anteriorhalfofthe mamn
A Kidnevs angd lungs

C.Lungs and heart

pairs of organs is located in the
naliambady cay ity?

B. Heartand oy ary
D Kidneys and heart

UME 2006/7

organ sity

the

ated in the pericardial Cavity of'g mammal i
honr 1
Aligan B. Liver

D.spleen

C 5.1_‘;\|1'|ﬂ;!-x

24, UME 2006/9

In rabbijts. the chamber of 1
UyEenated blggg from the [y,
A luﬁremricie

L. righ Ventriole

e hear
Ngsis the
3 leftaupip)e
Hight auriele

that Ieceiveg

25 UMER006/1 6
¢ Manmg

lian: yo; !

i N wWhich gt
Capillary Nebwarl i the e
fy pu]mmwr} VEin

With anq ends in ,
-Tendl vein

1 :
B, Mesente i, Vein

EPALC Pora) e
26, UM 4 vein

2201 20F e e
The sioey op =0 TYPE: [y
bl

o

rishiment and

E. Noy

E, [tisan organ

30. The ear of the mammal is almost |
except for:

A. the presence of auditory meatus
B.the absence of the tympanic membrane
C. the absence of the utriculus
D. the absence ofthe cochlea
E. the presence ofa fold of skin calle

ike the ear

d'the pinna

31. Hairregulates the body te
A. Causing the goose flesh

B. Preventing heat radi
C.Acting asan insulator
D, Preventing the Joss of sw
E. Noneofthe above

mperatare ofthe mam

ation from the body

eat from the body

-
3y

2. A rabhi we
discoverag that
one of'the ductg in
A the dorsal a0rta

~.the O¢sophage

B. the bile duct
E. none of'the ab

al duct D: the‘celiac due!

OVe
3T

>3: The panere
INtestineg
A the eum

Q. the-duodenum
[—..t.'lecaecum

atic duct Opens into this region ¢

B. the colon
D. the pyloricregion

34, This Struct

ure hasa bjng ending:
Y t[l];: ‘;:)ll?)i P B.the c%]ec um
E.the 8all blagay D. the spleen

-~ .
"S-Ihfgs.. .
al30 g gy o CtUTE Produces enzymes fromm digestir
UCtlegg 2lang b =
A the Walls o

fthe stom e
the g ) blad ey ach

B the liver
1€ ofthe aboye

D. the pancred®

distinguished from the ary
21

nt through on operation, On recaven .‘
it could not digest fat, It is also seen
its body had been tied up. This duct¥

i
36. The
A, thek
C. the i
E, thesp

17. This:
A. the ki
C.the ga.
E.the bla

18, Wher
which 15

Peringlr  more bloc
A, itisthe
C. it isthe
E. None ol
lrillt‘.'_.'.;'

39. Hydro
A.the pylo
B. the splee
C.the smal
1} e card]

[, the reciun

Of the

50. 7T he thyr
A_tizoesop
B.theauricl
C.tretrache
D.vi.e aortic
T E, ine gall bl;
4, % hichm
by the oesoph
A, the mesent
B thxliver
C. the djaphra
D.tha (yngs

Eqyi= . a ofthe

42, The blood
they are destro
A the fiyer

C, [h(,‘ Spleen

*- None ofthe ;

d=

5 Considerin
Cgions is solely
A, the duodenun
. the colon
=, the Qesaphagy
44, The bladder
the Kidney throug
A the urethra
> the urethrum
- e rerer
- the spermatic d
E the Vas deferens




isthe biggest organ inthe body
3 'Tl‘l;e;idnc}’ B. the stomach
A I;h;li\'cf D. the heart
C.m

g hespleen

- This structure is responsible for the formay;
; '|hc kidney B. the spleen

z‘lthc pall bladder D. the lhver

£.the pladder

onofureg;

1g. When there is a great muscular actjvit
which is these structures will be ¢
more blood so the muscles
A.itis the heart

C.itisthe lungs
E.Noneofthe above.

Y in the animal,
alled upon to supply

B.itisthe spleen
D.itisthe liver

39. Hydrochloric acid is produced in:
A.thepyloric region of the stomach
B.thespleen

C.thesmall intestine

D. the cardiac region of the stomach
E.the rectum

40.The thyroid gland is located on this structure
A.the oesophagus

B.theauricle of the heart

C.the trachea

D.the aortic arch

E.the gall bladder

41. Which muscle structure in the body is tranversed only

by the oesophagus and the blood vessels?
A.the mesentery
B.the liver

C.the diaphragm
D.the lungs

E.None of the above

‘:2‘ The blood cells have a certain amount of iron. When
.Y aredestroyed, the iron is stored in

he liver B. the gall bladder
thespleen D. the pancreas
‘None ofthe above

43..Considering the alimentary canal which of these

"gions js solely for the absorption of water?
-1he duodenym B.theileum
‘e colon D. the stomach
. EOESOPhagus

44, _ o ied into it from

the T_hc bladder stores urine which Is carried

Hdney throygh
A.the Urethrg 2

0 o Yrethrym

D‘ t c Urelcr

By SPeMmatic duct
EVasdeferens

M ISCIELLANIEOUS QUESTIONS (6)

- ‘ |

]

45. The majorsite for photosynthesis is labeled?
Al B.1I

C.1 D. IV (PCE/2000/11/Type:A)

46. The function of the structure labeled T is to

A.allow gaseous exchange between the tissues of the leaf
B. allow light penetrate the leaf

C. prevent bacterial and fungal infections ofthe leaf

D. transport water and mineral salts to the leaf
(PCE/2000/12/Type:A)

47. The structure labeled [ represent the
A. parenchyma

B.endodermis

C.cortex

D. collenchyma (PCE/2003/35/Type:N)

48. Water and mineral salts are transported in the structure
labeled

Al

B.I

C.1IV

D. [11 (PCE/2003/36/Type:N)

49. In the root vascular
surrounded by the

A. Pericycle

B. cortex

C. Endodermis

D, parenchyma (UME/2005/14/Type: D)

system, the stele is directly

50. In which part of a leaf are stomata found
A.inthe palisade layer

B. in the spongy mesophyll layer

C. between two guard cells on the epidermis
D. guard cells and airspaces (PCE/91/12)

51, The components of the photosynthetic tissues of a leaf
are the

A, palisadeand spongy mesophyll

B, upperand lower epidermis

C. sclerenchymaand collenchyma tissues

D. guard cellsand air spaces (PCE/2001/10/Type:d)
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52. The part of the stem between the epidermis and the

vascular bundles is called the
A.cortex

B.collenchyma

C. parenchyma

D. endodermis (PCE/98/11/type C)

53.Inplants, the cell-type that die off at maturity is
A.sclerenchyma

B. parenchyma
C.collenchyma
D. cambium (PCE/94/11)

48

54. In the leaf, each stoma is usyg]
kidney-shaped cells called

A. endodermis cells

B. border parenchyma cells

C. guard cells

D. phloemcell (PCE/95/12)

ly enCIOSed |

55. The part of the internal structure of the leaf’
photosynthesis occurs most is the

A. spongy mesophyl I1

B.palisade mesophy! I

C. lower epidermis

D. upperepidermis (PCE/96/1 1)
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CHAPTER 7

——

NUTRITION

; rand the following afterreading this chapter;
Un ersie )

" Modes of nutrition
: plant putrit im}
| Animal nutrition

NUTRITION : :
scesses by which organisms obtain and use the nutrients

required for maintaining life,

Nutrients - Substances that are needed for
sources of chemical potential energy (ATP)
sources of molecules and atoms which are used for
puilding up cells

Inorganic Nutrients - An inorganic substance in which
the molecules of ions are relatively small and which does
notcontain carbon. E.g. H,0, O,, CO, and nitrate ions.

Organic Nutrients — In an organic substance the
molecules are usually relatively large and contain carbon.
E.g. carbohydrates, fats and protein

TYPES OF NUTRITION
Different types of organism will use different types of
nutrition. There are two types of nutrition used.

Autotrophic
The use of inorganic nutrients
Carried out by all plants, algae and some bacteria
Organisms which use this type of nutrition are known
asAUTOTROPHS
They need an energy source which is usually the sun
but can be chemical energy

Hcterotrophic
The use of a mixture of organic and inorganic
nutrients
Organisms which use this form of nutrition are
known as heterotrophs.

Holozoic Nutrition
a]tsal sa form Qf heterotrophic nutrition when the nutrient?
a imef[;ake" into the body are pagsed down soqufo:p (t)o
er ivorgy c““a!' Holozoic organisms can be divided in
S, carnivores, omnivores and scavengers.

“Prophytic or Saprobiontic Nutrition
- -Tganisms that use this type of nutrition are know as
Saprophytes or saprobionts
€y don'tinvade living tissue
¢y feed on dead or rotting matter
th'cy secrete digestive enzymes directly onto the food
',s Called extracelfular digestion and occurs outside
batc;f ¢ll. They then reabsorb the digested products
Into their cells.

=]

These organisms are involved in decomposing and
decay. They are really important in the recycling of
nutrients,

Mutualistic Nutrition _
These organisms are involved in symbiotic
relationships
Anexample is the bacteria Rhizobium with legumes
The bacteria are nitrogen fixing, they convert nitrogen
and hydrogen toammonia.

They are found in the soil and in the root nodules of
legumes, )
The plants use the ammonia produced by the bacteria
is used by the plants to make amino acids.

The bacteria benefits from this relationship because
they gain carbohydrate and ATP from the plant.

The plant benefits because the ammonia produced by
the bacteria allows them to flourish in nitrogen
deficientsoil.

Parasitic Nutrition

This is a relationship between parasite and host. The
parasite is dependent on the host for nutrition and
protection. The parasite will generally do the host
harm.

Parasites are highly adapted for this type of nutrition.
There are two main types of parasite ectoparasites
which lived outside the organism and endoparasites
which live inside the organism.

Carnivorous Plants

Carnivorous plants are plants that derive some or most of
their nutrients (but not energy) from trapping and
consuming animals or protozoans, typically insects and
other arthropods. Carnivorous plants have adapted to grow
in places where the soil is thin or poor in nutrients
especially nitrogen, such as acidic bogs and rock ou;
croppings. Examples of carnivorous plants include: Venus
Flytraps, Sundews, Pitcher Plants a.k.a. Monkey Cups
North American Pitcher Plants, and Bladderworts. ’

PHOTOSYNTHESIS
Plants use light energy from the sun as their external

energy source, this type of autotrophic nutrition ;

photosynthesis. S

During photosynthesis carbon dioxide and water ar d
to manufacture carbohydrates. Light energy is “.,; cuse

chlorophyll and used to generateo ATP‘ppe,d b}’
photophosphorylation) and also to split water ("(c} _chc
reaction); the hydroxyl (-OH group) is Tecombl‘e light
make oxygen (which is exereted); the hydroge I.n‘ed o
used to fix carbon dioxide and reduce ittMI is later
carbohydrates. Plants manufacture all the otl ; rﬂn-] :
molecules (DNA, vitamins, lipids etc. ete.) 1t }erl organic
from these carbohydrates and very sm;ill :{::'ltn‘lcif\; ncc(:‘

v ¢S Q



mineral ions obtained from the soil.
Carbon dioxide + water = (light + chlorophy 1) —* glucose

+oxygeen
6CO,+6H,0 =C,H,,0,+60,

The biochemistry of photosynthesis.
There arc two basic stages to photosynthesis.

1. The Light Dependent Reaction
This takes place in the thylakoids of a chloroplast.

During this stage light energy is trapped by chlorophyll
moleculesin the light harvesting stage. This raises the
energy level of electrons in the chlorophyll molecules.
In the process of non-cyclic photophosphorylation this
energy is used to convert NADP to NADPH +H' and ADP
10 ATP.

:\!on-cyclic photophosphorylation involves photosystems
landl.

During this process water is split into oxygen - a waste gas
(most of which will be released from the plant) - and into
hydrogen ions and electrons,

These arc used to generate NADPH + Hand ATP.
In cyclic photophosphorylation only photosystem [ is
involved and only ATP is produced.

NADP+2H +2¢ =NADPH+H

2.The Light Independent Reaction
This takes place in the stroma of a chloroplast. The
process is known as The Calvin Cycle.

Carbon dioxide fixation takes place.
Initially the carbon dioxide combines with

ribulosebisphosphate (RuBP), a compound containing

five carbon atoms. _
The enzyme RuBisCO catalyses this reaction. Thus life

on Earth largely depends on this one chemical!

This reaction can also be called a carboxylation, since
carbon dioxide is being added: it gives a six carbon
intermediate compound, which instantly splits into 2
molecules of glycerate-3-phosphate (GP) a 3-carbon

compound.
The GP is then phosphorylated (phosphate is added),

using the ATP generated in the Light-dependent reaction
and then reduced to glyceraldehyde-3-phosphate

(GALP)
These reactions use up the NADPH + H'and ATP which

were produced in the Light Dependent reaction. NADP
and ADPare regenerated.

Most of the GALPis used to regenerate RuBP, but some
is used to produce 6 carbon sugars (monosaccharides),
which can then be used to produce a range of organic
molecules.

These include: -
I. Starch, a polysaccharide, stored temporarily in the leaf,
or in organs such as potato tubers for more long-term

50

storage.
2. Sucrose, a disaccharide transported 1o other
the plant in the phloem.
Lipids, for energy storage, in seeds, for CXample
Amino acids and proteins - the manufacture of
requires nitrogen, the source of this is normay, :
nitrate ions from the soil. ’

pﬂﬂi of

=

The factors that affect the rate of photosynthesis 4
their interactions:

a. Temperature — higher temperatures raise the spey
of the light-independent reactions, up to about 3,
40'C (= gross photosynthetic rate); it has ittle effy
on the speed of the light reactions. However, th,
also raise the speed of respiration in the plantand s
net photosynthesis slows down at highg
temperatures, Peak crop yieldsare at about25'C

b. Carbon Dioxide -normally 360 ppm, growers rais;
this to about 1000 ppm in greenhouses o raiy
yields. Peak photosynthesis is at even higher
concentrations, but it is not economical to produc
this. N.B. Higher world CO, levels = better plan

growth.

¢,  Light - the more the better (brightness); 16-20
hours a day (duration); blue and red must be in
balance (i.c. filament lamps are no good!)

d.  Water — often a limiting factor — plants shut thei
stomata long before they wilt. Shut stomata = nc
gas exchange and no photosynthesis!

How leaves are adapted to carry out photosynthesis
effectively:

stomata for gas exchange (largely on the underside
maximise palisade cells)

thin to allow gas to reach mesophyll cells quickly moistt
allow gasses to dissolve waterproof cuticle 10 reduct
transpiration and so water stress good transport system
xyplem - to bring water and minerals

phloem — to carry away the products of photosynthesis
large surface area — to trap light

palisade mesophyll — near top to trap maximum light
spongy mesophyll to aid in light absorption

leaves arranged in space so as not to shade each other.
Transparent cuticle/upper epidermis to allow maximu?
light penetration

MINERAL NUTRIENTS .
Mineral nutrients are the inorganic matters or chemical’
the soil released during weathering of rocks. They o
grouped into two, based on the quantitites required of
by plants;

. : 2 o o
1. Macro-nutrients: These are minerals required in m;

quantities e.g. sodium, potassium, phosphorus, nitre€"
calcium, sulphur, magnesium.

M » . 1‘,‘
2.M ICro-nutrients or trace elements: These are mmef;#
required in small quantities e.g. jron, mang



¢, copper, boron, cobalt. Animals obtain

U iy by feeding on plants ortheirproducts,
miner“lsl
yame ‘jlmf: ‘ l.(.) n_ln_p h “.l__ _‘___h?iﬁi’f_"f)" Symptoms
- cins, amin i
girogen Proteins, 0 acids Light green to yellow appearance of leaves, especially older leaves;
.l stunted growth; poor fruit devel
s Nucleic acids, ATP P olopruent.
phosphor S may develop purple coloration; stunted plant growth and
st delay in plant development,
potassium Catalyst, 10n transport Older leaves tum yellow initially around margins and die;
irregular fruit development.
Calcium Cell wall component Reduced growth or death of growing tips; blossom-end rot of tomato;
poor fruit development and appearance.
Magnesium Part of chlorophy!l Initial yellowing of older leaves between leaf veins spreading to
_ . younger leaves; poor fruit development and production.
Sulphur Amino acids Initial yellowing of young leaves spreading to whole plant; similar
symptoins to nitrogen deficiency but occurs on new growth.
Tron Chlorophyll synthesis Initial distinct yellow or white areas between veins of young
leaves leading to spots of dead leaf tissue.
Copper Component of enzymes  Poor growth.
Manganese  Activates enzymes [nterveinal yellowing or mottling of young leaves.
Zinc Activates enzymes Interveinal yellowing on young leaves; reduced leaf size.
Boron Cell wall component Leaf tips become yellow followed by necrosis. Leaves get a
scorched appearance and later fall off.
Molybdenum Involved in N fixation Poor growth.
Chlorine Photosynthesis reactions ~ May affect growth.
Enzyme rate is affected by temperature and pH. All
NIMALNUTRITION enzz)};mes work bestat37'C. g P P
Pepsin works bestat pH 2.5 and catalase worksbestat pH 9.
ENZYMES Enzymes are therefore said to be “specific” and work best

E"Q‘mes are biological catalysts, made of protein, that
ecd up the rate of reactions. They can be breakdown

(degradation

Substrate )or buildup (synthesis) reactions.

attheir“optimum™.
Enzymes work like a “lock and key”. The substrate is the
key and the enzyme is the lock.

| =  Enzyme = End Product The enzyme remains unchanged at the end of the
What you starg with) (biological catalysts) (what you end up with) experimem andcan be reused.
{S"b“mte Enzyme End Product  Synthesis (S) / Degradation (D)
Sarc Maltose D

) Amylase
Hy drogen Peroxide Catg[ase Water and oxygen D
Tein ' Pepsin Peptides D
E]att Ligase Fatty acids D

icose — | _ phosphate Phosphorylase Starch S
Amylases, Proteases and lipases are group of enzymes that digest carbohydrates, proteins and lipids respectively,
. ;
TSQOD SUBSTANCES cell walls of plant cells.

"aing assesof food are as follows: Carbohydrates are 3 types:

Ca ’
n\irs M¥drate Monosaccharides::

e Vien ; The smallest and simplest form:
hm“’sen a:; ;S an organic compound composed of carbon, Water soluble:
Fy st Chemical formula CH ,0,:
lli:m‘"‘ Examples: Glucose-Fructose-Galactose-

S Sources: Fruits, Honey,

10 as . oo our )
1tl.e e one on energy resource, essential in respiration to

1§ Useq : Tgy.

n

| . '
Creating the cellulose, the substance forming
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-
Minerals (Inorganic lons): g

These are a lot of types, each needed in small Guantities: o
and Calchum are the most impartant minerals, and thee o
needed in higher amounts, i
Typesof Minerals: |
Caleium: This raineral is needed for the formation of basa
and teeth as they are'made of calcium. salts, it also hel s
blood elotting and transmission of merve impulses. o
sources of the mineral Calciom are milk, dairy prodiets 2=
hard water. '
Iron: This mineral is needed for the formation of 1hy
pigment haemaglobin which is essential for the ranspor s
axygen around the body in red blood cells. Good sources =
Iron include red meat specially liver and green o
vegetahles. d

TRaLEE] _

Roughages (Fibre):

digest cellulose, fhat means that roughages enter the
mu the mauth, g through the digestive s?&'ﬁ? -
- “r[t lha-rlnu‘: unchanged. But as it goes through
Bestive system, roughages take space in the gut to give
UL muscles smmelhlr:h 10 push against, this process
pushing the food through the gut is called peristalsis, wit

- B

Iouds from changing the DNA oF sefls of the alimentary
alsa helps stay away |
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PN v
:;z;:nli (l:\ IONAND TYPESOFTEETH o
o 118 the number aryl arrangement {ll tcc'lh in the

- ‘lﬂ.l. The teeth are used for holding , cutting, biting and
grinding food. A tooth is made of three parts namely:
crown, neck and root. A longitudinal section of tooth
shows the enamel. dentine p(nlp cavity and cement. The
types (?f'tccth in mammals are:
1, Ipclsors: these have been sharp flat
Cutting and bitting food. They are found at t
front of the jaw.
2. Canines: These are pointed and are strong
tearing food.
3. Pre-Molars: These have broad crown sharp
flat tops for cutting and grinding.
4. Molar: These have broad surface with projections for
crushing bones and flesh.
Carnassial tecth: found in advanced carnivores. it is the
last upper premolar and the first lower molar. Dental
formula is the figurative and numerical expression of each
halfofthe upperand lower jaws. Examples:

edges suitable for
he centre in

teeth for

edges and

Man - I12/2'Cl1/1I'Pm2/2’M3/3 = 32
Dog - [13/3'Cl/1' Pmd/4’ M2/3 = 42
Rabbit - 12/2’ C0/0° Pm3/2' M3/3 = 28
DIGESTIVESYSTEM
/'I/'—\V‘H
/ {__ ... Tongue
( I Hagpalate
Salivary gland - —v‘fw - (');,'*-"" i ____Mouth
Softpalate ___ . 1 7, 29 — .-——Epiglotis
Buceal cavilv-—-_——-——/-l'- '{ /):" e Salivary gland
i / i Lanynix
'.‘/. ' \\\‘
;. ( S ____‘,_ Cosophagus
! | !
,1 /,=-&_ T i"-__ Diaphagm
Gal bladder . ;. .;TJ_—)A 3 7 W) i
Bueduet .t et Stomach
Liver___t\. ;
Dundentif e Pancreas
| ! lleum
Caecium __jl_ % ~— Colon
Appendix — — ——i
i S _Rectum
‘ —i———— Anus

I. |

Alimentary canalof man

The digestive system consistsofatube

which leads from mouth to anus. The digestive system is
made up of the oesophagus, the stomach, small intestine
and large intestine. Each of these parts has a difterent
function and a different structure. Food and fluids which
arc ingested are pushed through the digestive system by a

process of peristalsis.

partsof the Digestive System

Stage 1 -The Mouth

Food firstenters the digestive system in the mouth. Here is
it initially broken down both mechanically (through
chewing) and chemically through the enzymes in sali:ﬁl

salivary amylase (ptylin) which breaks down starch, -



Starch  (ptylin)~Maltose

Stage 2 - The Ocsophagus

This is a tube which connects the mouth to the stomach,
food travels down this tube by peristalsis. There are a few
mucus seereting glands but only small villi.

Stage 3-The Stomach

The stomach is effectively a bag of muscle which can
expand there are three layers of muscle which churns the
contents of the stomach. Food is stored in the stomach fora
few hours during which time it becomes a liquid known as
chyme. The mucosa of the stomach wall has no villi but
does have structures which are known as gastric pits which
are associated with gastric glands. The gastric glands
secrete hydrochloric acid to kill bacteria. The enzymes
pepsin and rennin are secreted to digest proteins. The
chyme is gradually released into the small intestine
gradually through a large muscular sphincter known as the
pyloric sphincter,

Protein (pepsin)- Peptide

Milk  (renin) -Curdledmilk

Stage 4 - The Small Intestine

The small intestine is made up of three parts the duodenum
the jejunum and the ileum. In the duodenum digestion
continues and two separate secretions assist this. The
pancreas secretes pancreatic juices which contain
carbohydrases (amylases), proteases and lipases. Bile is
secreted from the liver and contains bile salts which aid
lipid digestion and sodium hydrogen carbonate which
neutralize the stomach acid. The jejunum and the ileum are
very similar they are where final digestion occurs, glands
in the mucosa and sub mucosa secrete enzymes, mucus and
sodium hydrogen carbonate.

Duodenum:

Starch (amylase)-Maltose

Protein (peptidase)-Polypeptide

Lipid (lipase)~Fatty acidand glycerol

Stage 5-The Large Intestine

The large intestine is made up of the caecum, appendix,
colon and rectum. There are numerous villi and mucus
secreting glands. Water is reabsorbed from the large
intestine and semi solid faeces are formed.

ABSORPTION

Absorption is the movement of digested food molecules
through the wall of the intestine into the blood or lymph.
The small intestine is the region for the absorption of
digested food.

The small intestine is folded into many villi which increase
the surface area for absorption. One villus will have tiny
folds on the cells on its outside called microyilli, More
surface areameans more absorption can happen,
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Structure of a villus

THE LIVER

The liver is a reddish-brown organ lying against th
posterior surface of the diaphragm and partly covering th
stomach.

Functions ofthe Liver

1. Regulation of blood sugar

2. Deamiantion of proteins

3. Detoxication of harmful drugs and chemicals

4. Manufacture of blood plasm proteins

5. Storage of irons

6. Storage of vitamins Aand D

7. Production of bile

8. Reservoir for blood production

EXPERIMENTS ONNUTRITION
Experiment: 1Test for starch (cooked starch)

Materials required. Cooked starch, iodine solution, i
white tile, a dropper.

Method. A few drops of the test material (cookea starch
are placed on different spots of a white tile with the aid ot

dropper. lodine solution is added to each drop of the star!
solution.

Observation. A bluish black colour appears.

Conclusion.A bluish black colour with the iodine soluti®
shows that starch is present.

Experiment :2 Tests forsugars
(a) reducing sugars (e.g. glucose)

Materials required. Fehling’s solution, Benedit"

solution, glucose (a reducing sugar), test tube, Bur¥
burner.

Method, Some glucose is placed in a test tube and 3 e
drpps of' Fehling’s solution are added to the gluc"s""nf
mixture is then heated to boiling point; OR Into glucos*;
a test tube, some drops of Benedict’s solution are 4
and the mixture is warmed for some time,

i
Observation. There is orange (brick) red precipitate i
Fehling’s solution or Benedict’s solution,
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peing SURATS (€2 Suerose)
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o requied. Suerose, water, TC, test tube
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pod. Some qucrose is putin attesttube and a few drops
M nd NC1 are added to the sucrose. Next, some

gatet ;
.13‘\ 'ﬂ; NaOll are added lo neutralise the acid. Finally,
;’;h[;ént's salution 1 added.

pcrvation “Thereis an orange red precipitate,
?ogclusion.‘l‘hc test material is sucrose.
pyperiment :3(a) Test for fats and oils.

Malerials required. Test material (e.g. groundnut seeds),

fiter papers:

\lethod, The test material is placed in between folds of
flter papers. The test material is the pressed. Next, the

pzpcrisheld before light.

Observation. The spots with fats become translucent.

Canclusion.The test material contains fats or oils. If the
manslucent spots are washed with benzol or ether, the spots

clears ofT.

Experiment : 3(b) test for fats and oils using Sudan (I1I)
solution.

Materials required. Test material, Sudan (11I) solution,
testtube,

Method. The test material is put in @ test tube and a few
drops of Sudan (11T) solution is added. Heat the mixture.

Observation. A red colouration appears before boiling. A

black precipitate is formed on boiling.

Conclusion, The test material contains fats or oils.

Experiment :4 Test for protein (e.g. milk, g8 albumen)

;i:(;tria's required. Egg albumen (or milk), test tube,
Hsolution, CuSO4 solution.

Methgg,

::(il.lon’s test. Some egg albumen
st tube and Millon's reagent is ad
:”‘lxturc_ OR
Di::,“: test. Some milk or egg is pY
lnm?ri (;r NaOH and CusSO. are 8¢
anu.n'B"“fsOlunonsnrcm.ndcdnlulc. ot
inay oproteie (est, Some milk or ¢gb nl.bunulrli ':1
W) tube and concentrated HNO, 18 ndldec a
Med, The mixture is allowed © cool under o

]
"Ning tap and concentrated NI is ndded.

Olyg
MinE

or milk is put in
ded to it. Heat the

{ in a test tubc.
ded to the test

Fvatlg

n

ON'S focy .
test, There is a deep red colouration of the test
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material.

Biurer .

Xa n’f: " fest. There is avinlet calouration

cnol" proteic test, There is a yellow colouration which on
Ingandadding NH 3 becames arange

Conclusion. The test material is protein.
f!pcrlmcnl: 5To demonstrate that ptyalin is necessary
orthe digestion of starch.

Materials required. A solution of enzyme. solution of
starch, sodium bicarbonate, small size beaker, 3 test tubes,
waterbath, iodine solution, awhite tile. adrepper and labels.
Method. the enzvme solution is made by taking some
water into the mouth and tuming it for some time. This is
done after the mouth has been theroughly washedwith
warm water to remove any food substances. The water in
the mouth is poured into a small beaker. The starch is made
by adding a little cold water into powder starch and stirring
it. Some boiled water is then added. This gives the starch
solution. The solution is left to cool. A little starch solution
is poured into 3 test tubes. labelled 1. 2. and 3 and they are
treated with the enzymes (ptyalin) as follows:-

Test tube 1. Into this tube, some saliva is poured and
sodium bicarbonate is added to provide an alkaline
medium.

Test tube 2.Into this tube, noenzyme is added.

Test tube 3. Into this tube, boiled saliva is added, i.c.

tube contains starch and killed enzyme.

the

The three tubes are transferred to a boiling water bath. The
temperature of the solution in the test tube is maintained
around 37-C which is the body temperature of mammals.
The mixture in the test tube is stirred continually. After
some time, the solution in each test tube is tested for starch
with iodine on white tile. The test tube is repeated every 30
minutes for 1 hour, 30 minutes. Next, the content of the
first tube is boiled with Benedict'ssolution.

Observation. The second test tube which contained only
starch, continued to give a blue-black colour with iodine,
i.e. No change. The third test tube which contain killed
enzyme gives the same result as in the second tube i.e. no
change. The first test tube which contained the enzyme and
the alkaline, showed gradual changes from blue- black to
purple and  then to light brown. A brick red colour
appeared when the first test tube content was boiled with

Benedict's solution.

Couclusion. This first test tube shows that saliva contains
anenzyme (plynlin) whichacts onstarch. It converts starch
into complex sugar (maltose) which on boiling with
Benedict's solution gave a brick red colour, In other tube Q
and 3) where there were no changes, means that either the
enzyme was absence or destroyed.

Experiments 6'To test for leaf forstarch.

platerinl required. A leat, o beaker, 702 aleohol, test
tube, water bath, iodine solution, n white tile,

pMethod, A leaf (e.g. cassava leal) is poured at the end of a



sunny day. The cells of the leafare Killed by boiling for five
wminutes in a beaker. Some nleohol (70%) is poured into a
test tube and is warmed in o water bath the killed leaf is
then transferred into the test tube. Heat is continually
applied to (he test tube until the alcohol is close to boiling
and the green colour of the leaf will gradually disappear
and the whole leal will have become decolourised. The leaf
is removed from the test tube and washed with hot water
for nbout fivé minutesto soften it. The leafis then tested for
starch with iodine solution. Thetest is done on a white tile.
Observation, There is a blue-black colour.

Conclusion. The blue-black colour shows the presence of
starch.

Experiment: 7To demonstrate that carbon (1V) oxide is
necessary for photosynthesis.

Material required. Two young potted plant, two bell jars,
a beaker, sodium hydroxide solution, and candle sticks.
Method. Two young potted plants are kept in the dark such
as inside a cupboard, This is to remove the starch from the
leaves. After this period the plant are brought from the
cupboard and the bell jar is placed over each plant as
shown in the above figure. A small beaker which contains
sodium hydroxide (NaOH) is placed beside one o( the
plants while a bumning candle in the other. The NaOH isto
remove carbon (1V) oxide under the first bell jar and the
burning candle is to remove oxygen under the s'econd bell
jar but 1o leave carbon (IV) oxide. Both experiments are
then exposed to light for some time. After this perioda le?f
from each plant is plucked and tested for starch as in

experiment 7.

Observation. The leaf from the second experiment gave a
bluish black colour with iodine. There was no change in the
leaf from the first experiment.

Conclusion. The bluish black colour indicates the present
of starch grains. This shows that carbon (IV) oxide is

necessary for photosynthesis,
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Experiment: 8To demonstrate that light is essential for
photosynthesis,

Material required. A young potted plant, paper clips,
strips of brown paper, iodine solution, and white tile.
Method. A young potted plant is lift in the dark for about
48 hours to remove all starch in the leaves. To ensure that
starch is not present, some leaves are tested two strips of
brown paper are taken and a hole of letter § is made in each.
Next, a leaf is selected from the plant (without plucking it),
Carefully, the brown papers are placed over the leaf, one on

o6

cach side of the lamina. The papers are they, .
together by means of paper clip as shown in fig. 4; Py
potted plant is then exposed to adequate sunngh't A
period of 4 hours. After this periad, the leaf s piycy, d“'l
tested for starch as inexperiment 7, g

Observation. The area of the leaf which received gy,
gave a bluish black colour. Letter S is printed on the
Other areas of the leafwere dark.

Conclusion. The areas of the leaf which gave a biyjy
black colour contained starch grains and hence, a letter
with starch grains was printed on the leaf. This show
light is necessary for photosynthesis.

ligh
legt

Experiment :9 To demonstrate that only green areas
aleafcan photosynthesize.

Materials required. A variegated leaf, iodine solution,
white tile, water bath, test tube, 70% alcohel.

Method. A variegated leaf is selected from z plant around
the laboratory at the end of a bright day. All the area of the
leaf which bear green colour are carefully mapped out. The
leaf is treated and tested for starch with jodine as in
experiment 7. »
Observation. Only the area that is green gave blue-black
with iodine,

Conclusion. The blue-black colour shows the present of
starch grain in the green areas. This shows that only the
green area of the leaf can photosynthesize.

(a) variegated leaf
(Iceplant leaf)

(b) After testing for starch

Experiment :10To demonstrate that oxygen is given ool
during photosynthesis.

Material required. A beaker, funnel, test tube, waterwee!
(e.g. Elodea). '
Method. A beaker is filled with water, almost mid-W?}
Carbon (IV) oxide is bubble into this water until it®
clearly saturated. Some water weeds (e.g. Eloded) *
place in water and a funnel is place over the weeds. The
of the funnel is raised from the bottom of the beak®f
allow for free circulation of air. Next, medium sized ¢
tube which nearly filled with water is used to cOVe" i
stem of the funnel as shown in fig. 40.8. After this,
setup is kept in a place where it can receive sufl’
sunlight,

Observations: Bubbles of a gas are noticed to 11s¢ ‘;P:;
funnel. The gas displaces the water in the test tuberc it
collects at the upper end. When the test tube was cabe
removed (after sufficient gas has collected in the (W2
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1 Revision Questions ]
T.I.MODES OFNUTRITION
LUMFJSBBO

which of the following statements is NOT true of
insectivorous plants?
5 They obtaining part of their food by trapping and

feeding on insects

B They attract insect simply because of pollination

C. They grow insoil poor in nitrogenous salts

D. They can supplement their nitrogen supply by feeding

oninsects
E. Examples include butterworts, sundews and pitcher

plants.

2, UME/90/17
- Themods of nutrition inwhich digestion is extracellularis
~ Aholophytic B. parasitic
| C.Holozoic D.sapmphylic
3.UME92/12
| Fungiare heterotrophic because they
Ahavenoleaves B.lackroots

. Carefilamentous D. lack chlorophy]

4.UME/99/14/Type
:D
4 robacter, Ascaris and Homo

I:°_m0des of nutrition in Nit
Apéens respectively are .
' Ch"‘osynthetic, parasitic and holozoi¢
) Pkemf’synthetic, parasiticand holozolC
' Ch°‘°3ymhetic, parasticand heterophyti
-Chemosynthetic, holophytic and holozoi¢

b)
"UMER002/28/T: ype:Y

imples of organisms in Whi

Cecurs are
:f“?zgl‘S, loranthus and housefly
C. mu:é’“& sponges and earthworm
thiz worm, tapeworm and hydra
Opus, housefly and hydra

ch extracellular digestion

6. UM
The LYE2002/31/Type:Y .
. Sapture and digestion of insects oY & pitcher

[

, plant isa
| c]

\ A Al form of nutrition terme

,au g .
Ce :mTOph,c B. heterotrop.hlc
Mosynthetic

Th'e firststep in

D. saprophyti© 57

7. UME‘/2002/36n‘ypc:Y

1Cmo .
A.sym ;‘:; :Jll; nutrition exhibited by a tapeworm is
C. parasitic B. saprophytic
D. Holozoic

possessi : .
adaptaliOnfgs;on of haustoria by some plants s an
A. parasitic life

. B' P T
C. camnivorous plant saprophytic life

D. symbiotic life

?.UMEIZOOS/]S

nsectivorous plants trap and kill their prey to derive
A. phosphorus B. calciump -
C.nitrogen D.zinc

10. !JMEJZOOQI 15
Which of the following is an example of carnivorous

plant?
A.Hydra B. Bladderwort
C. Yeast D. Spirogyra

11. UME/2010/15/TYPE:D

The mode of nutrition of sundew and bladderwort can be
described as

A. saprophytic
C.chemosynthetic

B. holozoic
D. autotrophic

12. UME/2010/25/TYPE: D
Chemosynthetic organisms are capable of manufacturing

their food from single inorganic substances through the

process of
A. denitrification
C. phosphorylation

72.PLANTN UTRITION

B.reduction
D. oxidation

7.2.1. PHOTOSYNTH ESIS <
Usethe equation below to answerexamples 13 and 14

6CO, + 6H.0 Sunlight  CH,;0+ 60;
Chlorophyll

13. UME/78/2
The processTep
A. proteinsynthe_ms
C. photosynl_hesls
E. translocation

resented by theabove equationis
i B.respiration

D. transpiration

14.UME 78/3 ) ) _
en given off during the process is derived from:
The OXYEeR 8 B.chlorophyll

_sunlight
2. carbon dioxide D. atmosphere
E. water
E/90/18 _
5. UM the process of photosymhcsm isthe

A. activation ofthe chlorophyll

hotolysisofwatcr o
. i arbondioxide



16. In photosynthesis, the following processes are part of
.t:\lc 'Il‘;'g\::izsztllzbfir:f gllwr%r Wll'l) iclcllrféirl;t;c'f ;] lt:o-l" actor

g Tll:i?;;tt:gl? gggcl:g: (l:llll tl:iyelgctron transfer chain from
g.rli':)nnation of glucose using energy from NADPH

E. splitting of water into its component parts.

17.UME/87/20 o

In standard experiment to show that oxygen is given off
during phetosynthesis, sodium bicarbonate is used to
A.neutralize the acid in water

B. supply mineral salt to water plant .

C. supply carbon dioxide for photosynthesis
D.killmicro-organisms in water.

18. UME/78/34
Which of these is adirect photosynthetic product?

A. Glucose B. Starch
C.Protein D. Fats
E.Lactose

19.UME/89/18

Ifahealthy potted plant is continuously kept in dim light?
A.the rate of respiration may equal that of photosynthesis
B.more carbondioxide and water are taken in

C. respiration may be halted

D.the volume of oxygen released increases

20, UME/95/11
2HO  2H,+0,g).

The equation above represents a part of the light stage of
photosynthesis. Which of the following must be present
for this reaction to occur?

A.Enzymeand lightenergy

B. carbodioxide and light enerpy

C. lightenergy and chlorophyl|

D. chlorophylland enzyme

21.UME/98/12
The manufactyre of carbo
only

A.the leaves B.the
-thegreen stem
C. chlorophyllous parts D, ﬂowering plansts

hydrates by plants takes place

?’: UME!ZOU?/‘ZD
A g:ﬁsynthetic pigments include
iy Ch|orophyll and Carotenojqs

, -Chloroplasyg and cytochromes

58

C.melanin and haemoglobin .
D. carotenoids and haemoglobin

25. Chlorophyll absorbs ﬁ:om sunlight more of:
A. Infra-redrays  B. Violetrays ¢ peg rays
D. Yellowrays E.Greenrays

26. The metallic ion presentin chlorophyl| js:

B. Copper
|

é. l\zc:;nesium D. Carotone
E. Sodium

27.One of the yellow pigments of chlorophy| js.
A. Carotene B. Lycopene  C. Xanthopy||
D. Hydrocarbon E. Chlorophyll

28. Carbon dioxide gets to the chloroplast of ce||s in:
A. Liquid form

B. Ingaseous form

C. Inbicarbonate form

D. Ascarbonicacid

E.None ofthe above

7.22.MINERALNUTRIENTS

9.UME 79/47

The element Nitrogen is utilized in

A. formation of ATP

B. formation of glucose

C. formation of amino acids

D. photosynthesis E. None ofthe above

30. UME/79/48
Magnesium is utilized in the formation of

A.ATP B. glucose C.aminoacigs
D.chlorophyll E. fats

31. UME/85/36

A young plant showin
deficient in

A. calcium
B. magnesium
- potassium
D. boron
E. molybdenum

g yellowing leaves is likely to

33.UME/g/16
Yel]owing of [TypeD

: the Je : A
deficiency of 4Ves in a symptom associated



Ef?)‘)lzl .
; J‘szadli“ in a rice field were found to have thin ank
The’ with reddish leaves and poor root devcl()pmvcmy

gro! cause; (e soil lacks

"Thii:l;hu . B. phosphorus C. potassium D.iron
A

" ]\1[-[97“3 :

> pelements are required by plants mainly for the
T {pigments and enzymes

\ formation
o wroduction ofenergy and hormones

nanufacture of carbohydrates

p. manufacture of proteins.

16. UME/98/1 3 .
pawater culture experiment, a plant showed poor growth

and yellowing of the leaves. These may be due to

deficiency of

A.Copper D. Calcium

B.Iron  C.Magnesium

37.UME/2007/25
sunted growth and poor root development are aresult ofa
deficiency in
A.sulphur
C.calcium

B. phosphorus
D.iron

38, In the synthesis of protein, the gssential substance
addedto simple sugars is: '
A.Magnesium  B.lIron
D.Hydrogen E.Boron

C.Nitrogen

73, ANIMALNUTRITION
73.1. FOOD SUBSTANCES

39.Food isdefinedas:

A. Substance that contain starch and
B. Those substances which when eaten sup.
oils

C. The material requirements of
D. Substance containing potential energy
E.None of the above

protein
ply fats and

organisms

40, UME/79/1 3
Which of these is not an enzyme?

A.Pepsin B.Gastrin
C.Amylase D. Chemotrypsit
E. Trypsin

41.UME/80/8
Human beings require yitamins
Vitamins
A.contain carbohydrates and fats
-Preventkwashiorkor
-Stimulate the alimentary canal
-digest proteins in the body
(‘)(;;ﬂuence many importan

in their diet because

t chemical processes in the

42,
UME/81/41 be deficient in the

uii:tic? of these substances i likely f0
ofaperson having goiter? o
D POtassium  B. c::lcium C. iodiné
-Sodium E. phosphorus

, DT r——

43. UME/82/6

Kwashiorkar
A“:::Itléfl koris caused by severe deficiency of
¢ B.oil C.drugs D.proteins E.sugars.

;1;1 UME/83/9

)’ an_o_rgz?nic compound has its Hydrogen: Oxygen ratio as
1, itislikely tobe

A.aprotein

C.afat

E.anaminoacid.

B.acarbohydrate
D. a fatty acid and glycerol

453. UME/85/16

Ifcalcium is deficient in food, this may cause -
A.anaemia B.retarded growth
C.sterility D. goiter E. beri-beri

46.UME/86/16

The main organic substances found int
A. carbohydrates, proteins and salt

B. salts, fats and proteins

C. fats, carbohydrates and proteins

D. salts, fats and carbohydrate

he human body are

47.UME/87/18

The vitamin which is im
retina pigment is
A.vitaminA

C.vitamin C.

portant in the formation of the

B. vitamin B.
D. vitamin D.

48. UME/95/13
Which vitamin plays an importantrolein blood clotting?

A.VitaminA B. Vitamin K
C.Vitamin B, D. Vitamin C

49. UME/2000/22/Type: M
The greatest amount of energy will be obtained by the

oxidation of 100kg of
A.meat B. butter

50. UME/2010/]4/TYPE: D
Which of the following is lacking in the diet of a person

with kwashiorkor?
A. proteins
C.minerals

C.sugar  D.biscuit

B. carbohydrates
D. vitamins

for their existence on carbohydrates,

5], Animals depend for tF
Is, mineral salts, water and vitamins.

proteins, fats and oi
Vitamins are:

A. Deficiency diseas
B. Some kind of food

C. Substances essential for life
gubstance present in food and which are responsible

for good health and growth
E. Substance necessary for body metabolism.

es caused by insufficient food

52, Vitamin A, a fatsoluble substance, found in milk, liver
oils and green vegetables when absent in food not only

ause night blindness, butalso:
;:l.uBlindness B. Loss of blood

C. Weakbones D. Dry andscaly skin
E.Lossof appetite
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53, The anti-sterility vilaninis. R
A. Vitamink B Vitamm g C. VitaminC

D. Vitamin)  E. Noncaofthcabove

54, Mineral salts are essential for the maintenance of:
A. Growth of the tissues

B. lcalthy growth of the muscles

C. Osmotic pressure of the body fluids

D. EfMicient excrelory systems

E. Body temperature

55. Milk sugaris:
A. Simplesugar  B. Maltose
D. Canesugar E. Lactose

56. The glucose of the blood is known as:
A. Simplesugar  B. Liversugar

C. Glycogen D. Blood sugar

E. Blood carbohyhrates

C. Sucrose

7.3.2.FOODTESTS

57.UME/79/22
A sugar solution was boiled with Fehling’s solutions A and
B and the colour remained blue. The sugar tested was

A.glucose B.maltose
C. fructose D. sucrose
E.lactose.

58. UME/80/18

In testing for glucose the necessary reagent and the
condition under which the reagent reacts best are

A. Fehlin’sreagent, in the cold

B. Millon’s reagent, boiled

C.Fehling's reagent in acid medium, heated

D. lodine solution, boiled

E. Fehling’s reagent in neutral or alkaline medium, boiled.

59. UME/85/15

Food substance which produces red colouration with
sudan I1I contains .

A. protein B.sugar
C.starch D. cellulose
E. fat

60. UME/86/20

hydroxide and copper sulph
violetto purple coloration if
A.fatsare present

B.carbohydrate is present
C. protein is present
D. reducing sugar js present

T UMER000121/Type:

e 1 f

solul?;g(:: Zlc'ﬁ'e'f,f Pt colouration, when dilute N

by drops of 194 ¢ & 2solution of fooq Substanc i

presence of uS0, solution whil N ea.f(}[lowed

Ao Itfof € making Indicates the
- protein

C. faE B. CarbohydmteS

. redUCing sugar
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£5/2001/24/Type:T .
Q&;,g‘M specimen X is mixed with few drops of ;.

i
solution, the appearance of a blue black colour COnfipy

that X is
A. galactose B.starch
C.sucrose D. glucose

UME/2010//16/TYPE: D |
f’ghen a mixture of a food substance and Benedig

solution was warmed, the solution changed from bly.
brick-red. This indicates the presence of

A. fatty acid B.sucrose
C. am%o acid D. reducing sugar

7.3.3. THE MAMMALIAN TOOTH

64. Which of the following is the dental formula of a mar
A.i.2/1,¢0/0 pm 3/2, m3/3

B.i.0/3,c0/1,pm3/3,m3/3

C.i2/2,¢1/1,pm2/2,m3/3

D.i3/3,cl/1,pmd/4, m2/3

E.i2/2,cl/l,pm2/3,m3/3

65. UME/81/8

The kind of teeth used for tearing food materials is the
fang B. canine C. premolar

D. carnassial E. incisor

66. UME/83/46

Which of the following statements about the dentition
man is INCORRECT? Man has

A.more molars than incisors

B.nodiastema

C. the same number of teeth on upper and lowerj
D.atotal of thirty-two teeth o o javes
E.atotal of sixteen molars.

67. UME/84/36

The presence ofa diastema in the § e s

€ jJaw bone
the mammal lacks the teeth suitablejfor gt
A. l’eaﬁng

B. chewing

C. cutting

D. chewing and tearing
E. cuttingand grinding

gs. UME/86/22

Vidence that g tooth j . .

body can be fo 1 IS a living part of the mammal#
& wu und within the

B. pulp cavity

C.cement

D.ename|

o TG
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ﬂecamassial teeth of a camnivorous animal consists of the
4 lastupper premolarand the first lowermolar

g lastupper molar and the last lowermolar

( firstupper premolar and the first lowermolar

D fistupper molar and the first lower molar
134, MAMMALIAN ALIMENTARY CANAL

13.UME/78/40
The mammalian stomach can carry out a number of
processes except
A.absorption of glucose
B.secretion of hydrachloric acid
C.secretion of gastric juice
D.chuming of food
E.production of trypsin
. The first part of the stomach to receive food from the
tesophagus is:
A.The duodenum
B.Thejejunum
C.The pyloric zone
.Theileum
E.The cardiac zone

13.UME/79/4
- ich of these is the terminal portion ©
"‘"al"famamma[?

" Jesophagus

-StOmach

Rectum

'COIOn

“Appendix

f the alimentary

7\31',?”*’-’81/1 5

‘Eﬁ? of the following is NOT @ func

C por2ee of iron

D, Br:nation ofbile

E Xca down of excess amino acids
etion of urea from the blood

tion of the liver? A.

61

'7'?\}: UMI/81/49
ol .
-Oral cavity '.E‘:]fnr apicce of bread eaten by a mammal is
=il csophagus-» stomach - duadenu
B. Oral ¢ #Um ~ rectum m
© Ml cavty.,
- “elm): - stomach - ocsophagus = duodenum
C.0 rectum

ral cavity -
- y ocsophagus—deodonum -stomach=ileum
D.0 rectum

- Oral cavi )
- vity= ocsophagus ™ ileum=stomach-duodenum
E.O rectum

- Oral cavi )
vity*oesophagus--stomach~ileum = duodenum
= rectum

78, i ; '

8 That_pgrt_mn of the alimentary system into which the
;Aancreanc Juiceis poured is:

. The duodenum B. The pancreatic zone

g:T,glt;eci:Toa;l intestine  D. The pyloriczone

79.UME/82/39

[fthe gall bladder of a man is removed by surgery, which of
the following process will be most seriously affected?
A.digestion of fats and oils

B. formation of urea

C.digestion of starch

D. conversion of proteins

E. storage orrelease of urine.

80. UME/86/21
The three important organs that are situated close to the

stomach are

A.kidney, liverand gall bladder

B. pancreas, liver and kidney

C. liver, kidney and spleen

D. gall bladder, pancreas and spleen

81.UME/87/19 o '
Which of the following lists of organs is directly involved
in nutrition?

A.oesophagus,
B. spleen, pharynx, dt
C.teeth, oesophagus, ileum,

bronchus, stomach, pancreas andanus
duodenum, jejunum, and rectum
lungs and large intestine

D. salivary gland, liver, stomach, villi and colon
E/91/20 o _
Or;cU oh:the accessory organs of the digestive system is the
A. kidney B.spleen
C. liver D.lung
12 .

8. UMrtEé?‘tThe stomach nearer the gullet is called the
Xhzgiaglottis B.cardiac sphincter

y D. pyloric sphincter
C. duodenum

l 5 - » .

ff;hfirg ?I?é following food substances 1S digested in the
stomach?
‘A carbohydrates
B. fats and oils

C. fats nnd pl’O(Cil’lS

teins
g.ggfbghydmtcs and fats



85. UME2006/14
Which of the following produccs botl
enzymes?
A.ileum

C. gall bladder

y hormoncs and

BB, pancrens
D.kidney

86. UMI/2008/14

The order of passage of food int
fleum = caecum = large intestine =
B.ileum — colon - caecum ~ rectum
C. large intestine ~ ileum - caccum = rectum
D. colon = caccum — ileum— rectum

he digestive system is A.
rectum

87.UME/2010/26/TYPE: D - )
The part of the human gut that has an acidic contentisthe
A.duodenum B.ileum
C.colon D. stomach

88. That flap of tissue that prevents food from straying into

the larynx is:
A. The glottis
C.Thecricoid
E.The palate

B. The arytenoids
D. The epiglottis

7.3.5.NUTRITIONALPROCESS

89. UME/79/34

Thedigestive enzyme that coagulates proteins in milkis
A. ptyalin B.pepsin

C.rennin D. trypsin

E.amylase

90. UME/79/50

The arrangements below are steps in protein digestion.
Which is the correct sequence?

a-polypeptides, b-protein,

c-amino acids, d-peptones

A.z>b=c~d

B.c~d=a~b

C.bec+a~d

D.b~d-a-c

E.b~a-c~d

01.UME/82/22

In the enzymic reactions: starch & sugar. Starch is referred
toasthe

A.substrate B. product

C.enzyme D. enzyme—substrate complex

E. reaction mixture,

92, UME/84/13

Which of the following statement is NOT true of enzymes?
They

A.are proteins

B. need co-factors to activate them

C.aresensitiveto hydrogen ion concentration

D. are specificin theiraction

E. can withstand high temperature.

93, UME/85/17
Partially digested food ready t .
referredtoas y to leave the stomach is
A.chyme
D. paste

B.curd
E.roughage

C.glycogen
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04, UMPE/88/20
Which ol the following will be digested
the sametime? -
A, cooked beans
C.cod liveroil

rst, i”nge;

B.cooked rice
D. roasted beef

95. UME/89/19
The pancreatic juice contains the enzymes a

. . mylops;
A. pepsinand trypsinogen B. rennin and ﬁe‘l';s;;

C.steapsinandtrypsinogen D, steapsin and Ptyalip
96, UME/90/20

The organ which secretes digestive enzym
hormone is the y YITES 85 ey
A.liver

C. pancreas

B. salivary glands
D.spleen.

97. UME/9721

The process of deamination is essential for the
A.digestionof protein B, secretion of bile

C. formation of urea D. formation of antibody

98, UME/2007/26

The pancreas secretes enzymes for the digestion of
A. fats, proteins and carbohydrate

B. fats, vitamins and cellulose

C. fats, carbohydrates and vitamins

D. proteins, cellulose and minerals

MISCELLANEQUS QUESTIONS (7
99, The mode of feeding in Amoeba and Hydrais

A. heterotrophic B. holophytic
C. autotrophic D. symbiotic
(UME/2001/8/Type 7)

100. The gall bladder of a mammal has a duct conn=2tét

the

A. duodenum
C.pancreas
(UME/2004/ 1/type:4)

B. liver
D. small intestine

101. The part of the mammalian digestive system wl

absorption of materials takes place isthe

A.duodenum  B.colon
C.ileum D. oesophagus (UME/2003/19/typ?

102. Metabolic production of urea is carried out inthe
A. urinary bladder and kidney B. pancreas
C. kidney and malphigian tubule

D. liver (UME/2003/22/Type:A)

103. The element common to protein,carbohydrate

and lipid is
A.Hydrogen  B.Sulphur
C.Nitrogen D. Phosphorus (UME/91/21)

104. The crown of the mammalian tooth is covered
with
A.cement
C.caries

B.dentine
D.enamel (‘UME/91f22)

105.The blood vessel which carries blood from
the alimentary canal tothe liveris the



B. hepatie vein
D. mensenteric artery

vmes are contained in the pancreatic

- ascand pepsin

(R Ui
V0 erepsin and trypsin

B m-ﬂ.m‘g rase andlipasc .
11’1% lipase and trypsin (UME/92/22)

. cinal chlorosis s normally associated
wi[i;lhe dc_ﬁciency of

A, qagnesium

.iron

B. potassium
D. calcium (UME/93/14)

cidboiled witha solution of food

(08, Osmic - :
veablack precipitate. This indicates

bstances 52
(e presence of
\ fatsand oils
¢ aminoacids

B. proteins
D. starch (UME/93/15)

109, Which of the following is an autotrophic
nodeof nutrition?

A, saprophytism  B. chemosynthesis
Cparasitism D commensalisms

(PCE/2005/7/type:P)

110, In millon test, when the reagent is added to a protein

tditem, awhite precipitate is produced which (ums

Ablieonheating  Byellow on heating

C.greenonheating  D.red on heating (UME/98/14)

I11. The modes of nutrition in Nitrobacter, Ascaris and

Homosapiens, respectively are

A.photosynthetic, parasitic and holozoi¢

g.chemosymhetic, parasitic and holozoic

D-Dhotosynthetic, parasitic and heterotrophic
hemosynthetic, holophytic and holozoic

(UME/99/14/Type: D)

147,
A
ST

TN e 2

¥ 4 "“N*l AR
e L
O '—""‘__...z«_-‘
S T AL R

2, . _ e cold
Slabe) ¢section that is extremely sensitive to heatand

d
Aly ¢ .
BII e p(pCE/2005/16TPT)

“3‘Th
A. oy PaTtlabeled T1 s the

B. cement D.gum

C.enamel

114, A i
A 0.,1|1’|t()|.r(1|)i1|cnulrilion involves
- Only umicellular animals

B. th
* ¢ use ﬂf C . .
materials omplex organic substances as starting
C.thep :

production of energy rich organic compounds

D. d(:ﬂctivfuion i
ation of
(PCEN1/13) Breeplgment

flstlTS A cleaning agent containing lipase will be mos!
cctive inremoving stains caused by

A. proteins B. fats

C.mud D. pollen grains (PCEM2/17)

116. The sulphur bacteria which use the encrgy from
acidation of substances to fix carbon are called

A. holozoic heterotrophs

B. chemosynthetic autotrophs

C. parasite heterotrophs

D. photosynthetic autotrophs (PCE/92/! 5)

117. The dark reaction of photosynthetis involve the
A. reduction of carbon dioxide

B. absorption of water and carbon dioxide

C. photolysis of water

D. conversion of starch into sugar

(PCE/92/13)

118. Sterility in man may be caused by adeficiency of
A.vitaminA B. vitamin C
C.vitaminD D. vitamin E (PCE/93/16)

ptom of the deficiency of

B.vitamin C
D. vitamin K (PCE/96/14)

119. Osteomalacia isasym
A.vitaminA
C.vitaminD

120. The disease that results from eating mainly polished

rice is

A. cancer B.cholera .
C. beri-beri D. dysentery (PCE/98/ 12/TYPE:C)
121. Deamination in the liver involves the

A. storage of iron from the haemoglobin
B. conversion of poisonous substances to harmless ones

C. conversion of excess amino acids to glucose and urea
D. storage of excess fat and sugar (PCE/06/TYPE:A)
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NEED FORTRANSPORTATION

. e Arear Vi ‘iﬂ

Surface Area: Volume Ra ensiein looveatertian
Ratio of SA: Vol. ratio in a small organism is/g
inalarge organism o wilrtele
Smaller organisms have the advantage of a relativel;
large absorbing surface o A
Larger organisms have a low SA: Vol. ratio, their skin
nat very permeable to.gases ' .
Ihus Targe organisms need special systems (e.g.
circulatory systems) to help them transport the
substances. and special absorbing substances suc,h as
lungsor gills to increase the surface area for absorpi@n
Theratio decreases with increasing size of the organism

The Mammalian Circulatory System

The circulatory system is made up ofblood, blood vessels;
lymph and the heart,

Composition of Blood

Plasma: | Approximately 55% of blood 18
plasma, the straw-coloured liquid
90% waler and 10% dissolved mo]
protems).

2. These can bediy
a) Albunins - th

made up of
rortion of blood; it is
ceules (mainly plasma

ided into three types:
UMINS = these help to regylate water potentia]. by
MAmaming normal blpgd volunie and pressure. T'hev
are the most common Plasma protein. :
b) Immgnoglobms (antibodies) — are very ar,
Proteins that target infaction an ause infzzte(d g*&.
toreign. cells to he att white b d ¢ i
(WBC's). Together With the WRBC's lh-'oo el
Immune system, @ o the

¢) Fibrinoge are tight|y coil
odclot,

€ glucose, AMino acidg
Wurea, CQ,, hfmnones.

I — these

unwind to form 4 blo
Other molecules includ
mincmls(mainlyNaCl)

ed protejys that

Vitamins,

BLOOD CELLS
Red Blogg Cellg

Tiny (841) bico '
NRave dige-ghare
i Ve disc-shaped Cells (
Do npt have
) / mlcleus. Mitgel,
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’ aTens, 2
pathog . ytes® “feed” on p,
Phagocytes -‘granulocyte © O pathoggr,

Muonocytes are one form nl'phagucl\,teg.

| ‘0 hocytes — ‘agranulocytes’ - prodice
zvtzvx{l?z)'[;dieé. the specific defence p]'l:]v[r_\irvls-
Made in bone marrow and lymphatic tissye,

latelets ;
l Iatf’(espnrmiblc for elotting of the blood

Responsible for repair of damaged tissue — feleagiy

the hormone platelet growth factor.
Short life — under 7 days.
Made in bone marrow

Functions of Blood System

Transport: to and from tissue cells ‘
Nutrients to cells; amino acids, glucose, vitamins,
minerals, lipids (as lipoproteins).

Oxygen: by red blood corpuscles (as 0.\:]“1!(16!)105'11)/‘:1‘1}_.
Wastes from cells: urea. CO),

Temperature Regulation: by altering the blood floy
through the skin,

Immunity: protection
clotting; phagoeytes,
distributed in blood.

against pathogens — '

L\ETA

lymphoeytes and antibocs

Communication: hormones d

; istributed to al] parts vt
body in the blood.

Defence: clotting Following awound
TBLOOD VESSELS
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n Artery and Vain

ﬂgl‘n efi—/mea
[P

I v 'l d
M s‘hbkm,usmllar

ood In it s PInK
N E,o:righl red in colour
. 3isstualed deep In
: rnusc:!e"sI
‘; ressure is high

Vein

It has thinfless
muscular wall,

Its wall is non-elaslic
It carries blood to
the heart

It carries deoxygenateg

blood, blood
except the
pulmonary vein
Blood in it is dark-
re In colour

it is superficially
located or situated
it has large lumen
pressure s low
pulse is not readily

; pulse is readily

detectable detectable
, thasnovalve except  ithas valves
semiluma valves \

Closed System of Blood Vessels
The bleod does not make direct contact with the tissue
cells.
Theblood is retained in the blood vessels.
Aclosed system is very responsive to the change needs
ofthe organs and is highly efficient.

Double Circulation

The double circuit prevents mixing of oxygenated and
deoxygenated blood. Therefore oxygen supply is highly
efficient.

Pulmonary Circulation: deoxygenated blood flows from
theheartto the lungs
oxygen is taken on and carbon dioxide is excreted,
ﬁ")’genated blood flows from the lungs back to the
eart.

Systemic Circulation: oxygenated blood flows from the
beartto the organ systems of the body.
oxygen is delivered and carbon dioxide is taken on,
deoxygenated blood flow from the organs systems
back to the heart.

Portal System

': I;Oﬂal blood vessel has a set of capill
nd.

The hepatic portal vein carries blood rich in .‘"l’s‘?::eig

:i“lrllems from the capillaries in the gut t0 capillert
eliver,

H“Palfc artery supplies liver with 0Xy8
€Datic vein takes all the blood away
2cktoheart,

aries at each

en .
from the liver,
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Internal structure of the heart

The heart is a muscular pumping organ situated between
lungs in the thoracic cavity. It is made up of specialized
muscles called cardiac muscles and protected by the
pericardium. The heart consists of four chambers. The two
upper chambers are called auricles while the two lower
chambers are known as ventricles and are seperated by
septum into left and right.The left ventricle has a thicker
wall in order to generate enough pressure on contraction
needed to pump blood through the aorta. Each pumping
action of the heart is known as a heart-beat.

Summary of circulation in the heart
Superior vena cava-~right auricle- through tricuspid valve

~right ventricle- pulmonary artery - lungs- pulmonary
vein-left auricle = through bicuspid valve ~left ventricle

aorta~ all parts ofthe body.

Action of heart Two phases
Diastole: auricles contract and ventricles relax. The heart

fills with blood under low pressure from the veins.
Systole: auricles relax and ventricles contract, The

chambers of the heartare emptying of blood. -

THE LYMPHATICSYSTEM

A collection of special drainage vessels receiving

excess tissue fluid. .
Once the tissue fluid enters the lymphatic capillaries it

is called lymph. .
Lymph nodes (e.g. tonsils) filter the lymph and

produce lymphacytes.
The lymph vessels have many valves, but low

pressure. ‘
The lymphis moved along by the squeezing action of:

the skeletal muscles,
pressure changes in the thorax during breathing

and
by the rhythmic contraction of the lymph vessel

walls.

" Lymphre-enters the blood just before the rightatrium.

Functions of the Lym phatic System:

Circulntory role



Return the excess tissue fluid to the blood:.thls
maintains blood volume, pressure and concentration,

Collect and deliver the absorbed lipids from the small
intestine to the blood

Defence role

The lymph nodes filter out pathogens in the lymph,
Preduction and 'export' of lymphocytes to the blood
system for general distribution,

Detection of antigens and production of specific

antibodies,
Artery to head
Anterior —— ff — M:Wmdcnglon
vena cave

Pulmonary™ - Pulmonary vein
artery
=== Heart
— Actla
Postenor — ..
Hé";?:u? vein Hapatic artery
Hepatie = - Mesantetic
portal vein antery
Renal vein . Renal artery
e Aftery to
leg region
- Oxygenated biood
s=e=sePp Deoxypenated biood

Diagram of blood circulation in mammals

Transport Systems in Plants
The plants have two transport systems:

I.  Xylem which carries water and minerals, and

2. Phloem which carries the food materials which the
plant makes (Phloem also carries the hormones made
by the plants in theirroot and shoot tips),

The transport of materialsina plant can be divided into two
parts:

(i) Transport of water and minerals inthe plant, and

(ii) Transport of food and other substances (like
hormones) in the plant,

Transport of Water and Mincrals:
The root haircell;

s0il @ .
particies —®® @@ ®
OLOG
@@@@

Function: to absorb water and minerals from g, .
They have an elongau;:d shape for more surface afea.s*:}i
path of water in plants is as follows: ‘

1. Water enters the root hair cell for the moist soj| begy
the water potential is higher in the soil, tha in :
cytoplasm. 2. Water passes through the corte cell b
osmosis but mostly by “suction”. 3. Water (and dissyy,
substances) is forced to cross lhe. endodermis, 4, W
enters the xylem then leaves when it gets to the mesoph,
cells. The uptake of water is caused by water 1055 in legyy
through the stoma lowering the water potenn_al in leay
then water moves from xylem to enter leaf tissues doyy
water potential gradient, then water moves up the stemy
the xylem due to the tension (because of cohesion/ stickigy
of water molecules to each other) caused by water log;.
from the leaves, and ends with the gain through roots. Ty
upward flow of water is called the transpiration strean
The minerals present in soil dissolve in water to form g
aqueous solution. So, when water is transported by the rog

of the plant to its leaves, then the minerals dissolved int
also gettransported along with it. |

Transport of Solutes: ‘

The phloem contains a very concentrated solution ¢
dissolved solutes, mainly sucrose, but also other sugan'
amino acids, and other metabolites. This solution is called

the sap, and the transport of solutes in the phloem is called
translocation,

Unlike the water in the xylem, the contents of the phloen
can move both up or down a plant stem, ofte
simultaneously. It helps to identify where the sugar &

being transported from (the source), and where to (the
sink).

* During the summer sugar is mostly transported
from the leaves, where it is made by

photosynthesis (the source) to the roots, where1
I8 stored (the sink).

*  Duringthe spring, sugar is often transported from
the underground root store (the source) to t¢
growing leafbuds (the sink). ’

¢ Flowers and young buds are not photosynthetit
50 sugars can also be transported from [eavesd
roots(the source) to flowers or buds (sinks).

S rA A -



swelling —

Wood

—Bark

§welling appears above the
ring due to accumulaticn

of organic substances
which moved down the
phloem from the leaves

P of bark is

1ing
:;mved completely

Wood and
bark

Wood and some

Ne swelling appears above
the ring since food can

still pass through the phloem
from the leaves to the roots

Iﬂ show that the phloem tissue transport
d subtances downwards from the leaves

Fa ;
Horsaffecting Transpiration

Ty :
e oftranspiration can be measured in the labusing
Mometer (“drinking meter”):

= bubble (mms)
(ram”)

‘ speed of movement of
% cross-sectional areaofcapilley tubs

=ras of wateruptake (m’fs)

capillary gservor

A tube
Poty
%“er:‘ct:racma"y measures the rate of water uptake bythe
“w% ﬂ‘nzt the rate of transpiration; and these 1W0 are g?el
tng, 1an ts: During the day plants often transpire m'u)
tr;nd“'ing lhey take up (j.e. they lose water and may W;‘ v
difrspi'e (i € night plants may take up more water than tT:l{
iy STie ée' lhe}’ store water and becom d)-
Yt , Con be important for a large treés oY

be;, Na "\ .
g""":dp tometer the difference is usually trivial and

can

.
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The
cuvif‘é‘:}‘&‘:::ﬁlrfmn be used to invesligate how various
al factors affect the rate of transpiration.
[ 3 .
i‘lﬁm" Light stimulates the stomata to open
llowing gas exchange for photosynthesis, and as a
side effect this also increases transpiration. Thisis a
Pmplcm for some plants as they may lose water
during the day and wilt.
Temperature. High temperature increases the rate
of evaporation of water from the spongy cells, and
reduces air humidity, so transpiration increases.

Humidity. High humidity means a higher water
potential in the air, so a lower water potential
gradient between the leaf and the air, so less
evaporation,

Air movements. Wind blows away saturated air
from around stomata, replacing it with drier air, sO
increasing the water potential gradient and
increasing transpiration.
Many plants are able to control their stomata, and if they are
losing too much water and their cells are wilting, they can
close their stomata, reducing transpiration and water loss. So
long periods of light, heat, or dry aircould result inadecrease
intranspiration when the stomata close.

Movement across Cell Membranes
Cell membranes are a barrier to most substances, and this
property allows materials to be concentrated inside cells,
excluded from cells, or simply separated from the outside
environment. Obviously materials need to be able to enter
and leave cells, and there are five main methods by which
substanices can move across a cell membrane: Diffusion,
Osmosis, Passive Transport, Active Transport; and Vesicles.

Simple Diffusion)

ntof molecules of asubstance froma
region of higher concentration to a region of lower
concentration till equilibrium is reached.

For example, the movement of oxygen from lungs to
bloodstream and absorption of nutrients from small intestine
into bloodstream €1C. When there is no net movement,

equilibriumis achieved.

piffusion (or
Diffusion is themoveme

Factors affecting the rate of diffusion:

|. Amount of substances On either side (i.e. the
concentration)

2. Pcmeabilityofmcmbmne

3 Temperature (movem_enl of particles, increased
{emperature usually increases the speed of the
particles, according to the kinetic theory of collision)

4, Distance tobe l.mvcllcd

5, size of the particles

piological significance of diffusion

{, Itis responsible for the exchange of gases between
{jving organisms and theirenvironment.

2. ltis responsible for (he exchange of materials between
the mother and foetus through the placenta,
It is responsible for movement of materials from cell to

cellalongthe phloem during translocation. |



4.

It is responsible for even distribution of substances
admitied imto the body.

Qsmpsis _
Qumosis is o process which involves the movement of water

molecules or any solvent across a semi-permeable membrane
from a weaker to a stronger solution. A semi-permeable
membrane is a membrane which allows certain solvents to
pass through while disallowing others. E.g. cellophane paper,
fish bladder cgg membrane and cctoplasm of plant cells. The
contents of cells are essentially solutions of numerous
different solutes, and the more concentrated the solution, the
more solute molecules there are in a given volume, so the
fewer water molecules there are. Water molecules can diffuse
frecly across a membrane, but always down their
concentration gradient, so water therefore diffuses from a

dilute 1o aconcentrated solution,

.
)
L]
'
1
1)
]
]
1

- —— T S -

P Hypotonic solution

water enters, cell swells
and may burst (lysis)

Isotonlic solution

— -

no net movement of
water, cell normal size

Osmotic Pressure (OF). This is an older
describe asmosis. The more concentrated 5 Solmuwk
higher the osmotic pressure. It therefore means 0°“- 8
to water potential, and so water move from alow ah.""%h
Always usc [ rather than OP, "they

Cells and Osmosis. The concentration (or Qp)

solution that surrounds a cell will affect the state of
due to osmosis. There are three possible concentratigy,
solution to consider: ¢
= [sotonicsolution a solution of equal Qp
concentration)toacell
a solution of higher Qpy,

s Hypertonic solution .
concentration) than acell
a solution of lower OP

s Hypotonicsolution
concentration) than acell

The effects of these solutions on cells are shown in i
diagram:

- T o SO ] -

water leaves, cell
shrinks and crenates

water enters, cell swells
a bit and becomes turgid

- -

These are problems that living cells face all the time. For
example:

Simple animal cells (protozoans) in fresh water
habitats are surrounded by a hypotenic solution and
constantly need to expel water using contractile
vacuoles to prevent swelling and lysis.

Cells in marine environments are surrounded by a
hypertonic solution, and must actively pump ions into
their cells to reduce their water potential and so reduce
water loss by osmosis.

Young non-woody plants rely on cell turgor for their
support, and without enough water they wilt. Plants
take up water through their root hair cells by osmosis,
and must actively pump ions into their cells to keep
them hypertonic compared to the soil. This is
particularly difTicult for plants rooted in salt water.

Biological Signiﬁcnncc of Osmosis
1. Itis responsible for the absorption of water from the

soil by the root hairs

2. Itisresponsible for the movement of water from one

68

no net movement of
water, cell normal size

water leaves, cytoplasm
shrinks and plasmolyses

cell to another
Itis responsible for the turgidity of cells

It is responsible for the re-absorption of water in*
kidney tubules,

Passive Transport (or Facilitated Diffusion).

It is the movement of particles across a membrane ¥i?
the help of a molecule in the membrane (globular pro*”
in bilayer of cell membrane). |
The energy comes from the kinetic energy of the
molecules involved,

For example, the movement of ADP into n'nitochwﬂd’%a
Active Transport (or Pum ping). '

Itis the process by which molecules of a substancé
move from areas of lower concentration of that
subs_tance to areas of higher concentration
Against a concentration gradient

For example: Absorption of mineral salts by the rod! if
cells, absorption of glucose and amino acids by cell
the small intestine of humans

ol
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EXPERIMENTS ONTRANSPORT

Experiment :1 To demonst

rate that leaves give out
watervapour (by using coba

Itchloride paper),

.\late_rials required. A young potted plant, cobalt chloride
solution, plass 5] ides, filter papers.

”‘“{0(1-!“/0 filter papers are dipped in a solution of cobalt
thloride. As these papers become soaked, they gradually
M blue, They are then dried and put aside for the
T{pem"em Aleaf, preferably the one at the lower part of
:;; €M of a potted plant is selected. The two cobalt
:ndf’nde Papers are placed on the leaf, onc on the papers
| "ubber binds are used to tie the glass slides together. By
i;‘"’g 3glass on the Jeaf, vapour from outside is cut off.
™ ¥ this, the potted plant is placed near a window to
f N Sunlight. Both surfaces of the leaf are then checked
fom l]me ta ‘imE.

of (Mations, The cobalt chloride paper on each surface
lh& leaflums pink.

d;"glusion.Anhydrous cobalt chloride paper is blue when
meanuuu"‘s Pink when wet, Since the paper turns pink, it
S0, se:h?'t the vapour from the Jeaf must have made them
Nore, Clore, leaves give off water vapour. \
‘i‘thE ., CEBee of pinkness on both leaf surfaces '5%
o S2ME or different. This is due to the distribution o
Expers " 10 different surfaces.

“‘l‘}:::fmcn 2 To demonstrate that leaves give out
I Apour (witp a potted plant).

k e . :
by ?;: "Quireq, A young potted plant, polythene bag

X0 S plate, Vaseline, anhydrous copper (1)
!'Ien.nd UIphate (1),

Suseq, A Young ng t is collected and a polythene
u 8?:: o ?over‘ﬁspgle:n%] ?l?e {)sase ofthe stem of the plant
5:1] j;:'_\ in ig. 409 A bell jar is placed over the pot. The
mbbed ioood on a glass plate whose surface has bce};
LW V: e ine-Asecond experimcnt withno plﬂn“
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St up to serve as g control,

thenexposed to sunlj ght, for some
ofliquid on the ineer side of the b
with an anhydrous copper (1) te

Both experiments are
hours. Ifthere are drops
ell jar, the liquid is tested
traoxosulphate (V1).

Observations.Drops of colourless liquid are noticed on
the inner side of the bell jar with a plant. No liquid in the
control. When the liquid is tested with an anhydrous
copper(ll) tetraoxosulphate (V1), it is noticed that the

white anhydrous copper (1) tetraoxosulphate (VD) tumed
blue.

Conclusion.The white anh
tetraoxosulphate (V1) turning
colourless liquid is water,

ydrous copper (1
blue shows that the

~

Waler

drop —— Bell jar
Airtight_ [ Polotsoi
jt:[n‘:g - Polythene shegt

Experiment :3 To demonstrate the loss iy weight of 5
potted plant.

Materials required. A young potted plant, polythene bag,
weighing instrument, note book, .

Method. A young potted plant is obtained ang its soil is
properly moistened. A polythene bag is used 1o cover the
pot and part of the stem as shm_vr} n Fig. 40.9. Afier this,
the set-up is weighed 9nd the initial weight is recorded,
Next, the potted plant is placed close (g 5 Window. More
weighing is made and recorded every 30 minutes forg day.
The weights arc then carefully studied,



alass inweight of the potted plant.
waight fe dife 10, water vapon!

yave come
o oY frav the plant, The waler vapon! __:ww,_,__q\qﬁ_ o
hon the parts of the plant which were noi covered.
S ¥
bk .:.:..212 inweightofa potted plant.

Obseryations, Thervis .
Conelusion, The logs in we

shiva
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Faperiment =4 To demonstrate the rate of water lo
during transpiration.

Potomeler is the name of the apparatus >=._=n__ is ”_mmﬂ_oﬁ_".
this experiment. The apparatus is of various m_nm_m:_.”,:ﬁ&
type is the one shown in Fig. 40.10, the apparatus 15 u:
mainly 1o measure the rate at which water is absorbed by a
plant. Howeyer, this rate approximately equals the B_n.m_
which water is lost during transpiration. Because of this,
ohe can conveniently, by means of a photometer determine
the rate of transpiration in a plantshoot. )

A healthy plant shoot is cut under water. It is ,.E,& into a
tubher stopper and the rubber stopper is inserted in C. .jﬁ
apparatus is filled with water by wning the tap of the
funnel, After this. the setup is left for some time for the
plant to absorb water. Air will enter the apparatus at A,
once absorption of water begins. The air is noticed as a
bubble in the graduated tube. The bubble moves along and
the quantity of water absorbed is then measured. When the
bubble gets 1o somewhere close to B, the tup of the funnel
15 then turned so that water can again fill the graduated
tube. In this way the experiment can be repeated many
times. With this apparatus, the rates of transpiration in
different external conditions, e.g. in a dark room, in
laboratory, outof door inthe ficld, etc. are compared.

Experiment :5(a) To demonstrate osmosis with a non-
living membrane,

3:.2.5: required. A cellophane or parchment paper or g
Pig's bladder, thistle funnel, sugar solution, a beaker,

nnel. The leve] of the sugarsolution js
riscollected and waer js poured into jt
_ . ..s,e. filled. Next, the thistle funnel

immersed in the water jpside the beaker pg shown | i
A013A. A control experiment is also Prepared bup :._ &
of ;i funnel containg distiljed water instead oy
solution. Bath experiments are then lefl for S:.d_n __MH._M:EH
__am_n:.i, __E

Observations. There se i liquig up
¢ inliquid in the

thistle funnel of e fips i
Stexperime, i
conteol experimen;. etiment.Noris

a.:..e_cac...,:_c
heen due 1o Witter
nto the thiy
This thisys

FISe iy the liquid yp e

moleeyjeg whi
hich moveq fr.
e B Ved from the penl-
troug), the =E_.=5=w me _Mvrm_aw
s taken plyge, e

SIem sy gy

it

Thistle funnel

Semilparmeatil waler

membrang

Experiment :5(b) To demonstrate osmosis with a lis,
membrane.

Materials required. A yam or pawpaw, sugar solutio,
trough of pure water.

Method. A yam tuber or pawpaw is taken. A lump IS Cute:
of the tuber. The lump is cut in such a way that ¢ g,
base for it. Part of the base is peeled, say about ar i
down. A cavity or hollow is made in the yam. The zas iy
made deep down to the base, Next, the tissues are washs:
with tap water to remove any debris. Some sugar solutiz
is added into the cavity which has been made ou: wk
yam or pawpaw. The yam or pawpaw is then stood b
dish of pure water. A contro) experiment is also prepu
but the cavity contains distilled water instead of s
solution. Both experiments are left for some hours,

fad

=

.

> L.

Observations, There is a rise

i in liquid up the cavii, int
firstexperiment. No rise i the u i s

control experiment. No

Conclusion. The s

me conclusion as wij -
membrane, ith a noa-t

Xet- 3=

Experiment :6To demonstrate plasmolysis.

Materials required, Filaments

::.n_dmnoua_ plain slides, of Spirogyra e

30% of sodiym chloride solut?
Metlod, A oy .

plain side T e Dmnt are plnced @
Microscope. The strycr v 2mined under g compod
draps of 300 ructure of the cel)g are then noted. A%

wcﬂ::: n_.—_O i i d
. :Qm SO W
cells s__h::ow are -...__._:n_.mzn:::aa Hutioe B Jded

Cnwrmw
—_

o)

Obseryvations 11

the cel) ._E__W_M..Hm_s Protaplasm shrinks and separate i

and the gy :.”_VM mw_.m_,n © appears between the uaaﬁ_uu“.

mﬁo_cv_mm.: finally _..c,_:“__w_a.. shrinkage occurs and
9nelusion, ), o

full

that the SUtroy m__,.usmﬁ 38 observed above are due 0

Coneey, Nding megiyp, has a higher osn

log| ¢ _:_E..o_,:_mn.: cause o th e

: 0 the a:_._.c.__a:_m o e e T :

Y] _u_sw:E_.,Em has taken plg,
ce,
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—~Revision Questions

qrorganisms transportessential nugrie
s of their bodies by the procesg
ey have

Jume of surface arearatio

s directly

of Q:._.:mmo:

_Sh.n. A0

! yeesurfooc arcato volumeratio
" rhodies immersed in the nutrients

i putermemberane made of cellulose.

< IME 200316/ TypeA.
egnisin 1, 11 T1E and 1V have survace area/volume rati
+]2.13.1:4 and 115 respectively. The organism ﬁﬂ”“am
wely tohave the most complex transport system is

BIV CIl D1

3. MAMMALIAN CIRCULATORY SYSTEM
(hear, arteries, veins, and capillaries)

5. UME/83/36

Which of the following statements is the mammalian
dreulatory system is NOT true?

4 Blood in the pulmonary artery is richer in oxygen
content than bloed in the pulmonary vein

8. The blood in the hepatic portal vein in the richest in
food substances

( Blood flow is controlled by valves in veins

. Arteries are generally thicker and larger than veins

£ Fibrin helps in the formation of blood clot

UME/84/37
”oa_m:w the flow of blood is never from
Aalery toanerioles
m.m:n.ﬁ._a_ﬁ tocapillaries
w. s_u____inm to venules
-anerioles to the arteries
.w UME/86/23
»rﬁa cireulation in a mammal is said to be
! passes twice through the heart in @ comp
bmuﬁn::v.o; arteries and veins ns
.1h reulates in both the heart and other o/g&
thear contains auricles and ventricles

iME9
. _V.S_&E_mo system of _sn:::.;—_m rejo

Ur
?wssg system at the
¢ . Palic vein

“Tenal vein

double because
Jetecycle

ins the blood

. subclavian vein
D, common jlinc ven

T,

.:__.“z@muac

A :wﬁ: taken by glucose (rom the ileum 104
,_,5_7 hepatic portal vein ~hepati® urie

B g oant
" ety

hepati
“heayy patic portal artery

cart IS
Lo the heart
ry* yena cavd

Syehi cuvil

- hepatic artery

- -
m-hepatic portal vein-vena cava heatt
va ~heart

C
O.1lg
E :3.&3»5 vein-~vena ca 7

“ e Y eie yein

8.1 ;.)_,..qu:

.>r,..=_5_ ;
is ?_Ecmw_._wﬁ_“ ._”_:_R:_o N the right venrricle of the heart
,M:_n::nw isi .:__g_ﬂnnn:_%_ __,:u toe of man. Which ..:__,.Er.
B. _“”“___:a:aa. atfery passthrough en-royre?
D. _erw €. Hear

E. Aorta

w.”.._._c_.sm\m 1146
\ Mh._%ﬂ.»_uu portal vein is unique because it
s, coxygenated blood
= 2ins and ends with capillaries
5 is ._:_" _ez.mﬁ: vein in mammals
- carries digested food
E. s the shortest vein in mammals.

10. UME/91/28

Deoxygenated blood flows into the right and left lungs
through the N
A. pulmonary vein

C. pulmonary artery

B. vena cava
D. subelavian vein

11 UME/85/19

The vein which returns blood from the head and arms to the
heart is called
A.aorta

C. superior vena cava
E. pulmonary artery.

12. UME/98/17(Type :C
The mammalian heart chamber that pumps blood through

the longest distanceis the
A. rightauricle
C. left ventricle

B. inferior vena cava
D. pulmonary vein

B. right ventricle
D. leftauricle

13. UME/2006/16

The mammalian vein W
capillary network is the
A. pulmonary <au_=

B. mesenteric vein

¢, renal vein )

D. hepatic portal vein

hich starts with and ends in a’

 UME2009/19 .
H_:o_. of the following describes the sequence of blood
carttoatissue?

flow from the I 2
A. heart-ariery~ u:...zc_a...:mmcc
B. _.,_..ua..ém:.éc.::_n ~ tissue
G _=..=:..<...==_... -+vein-tissue .

D. heart - arleriole— artery-+Hssue

2010 TTYPED . ;
L c _N“_ﬂm_Q structure responsible for pumping blood for
_.__M._ﬁ_:o: Uhrough the mamnalian circulatory systems is
¢ir

the )
A, right ,_._.._.n_n
C.lelt ventricle
2010/ 87TYPED i
Ma__. F___w_,n._?\.”_c .,_:. blood to all parts of the body except the
~ire
othrough
w_/___%““_~,_r jreulution _

B.arleries
D, veins




B.the lymphatic system
C. pulmonary circulation
D. the pulmonary antery

17.UMER2DI02V/TYPE: D .

The blood component that has the greatest affinity for
ovvgenisihe

AL leucocytes

B. ervihrocytes

C. thrombocytes

D. lymphocytes

8.3. PLANT VASCULARSYSTEM

I18.PCLE/91/18

The path of translocation of mineral ions in the plant is
through the
A. cortex
C. pith

B. phloem
D. xylem

19. UME/99/20/Type D

Substances manufactured by the leaves are transported to
other parts of the plant through the

A.xylem

B.companion cells

C.sievetubes

D.cambium.

20. UME/2001/27/Type: T

Salts and water are absorbed in the roots and transported to
the leaves by

A. diffusion through the xylem tissues

B. osmosis through the phloem tissues

C. diffusion through the phloem tissues

D. osmosis through the xylem tissues.

21.UME/2003/14/Type: A
If water that has been coloured red is poured at the base of

wilting plant, itwill appear as ared stain in the cells of the
A.phloem

B. parenchyma
C.xylem
D.epidermis

8.4. MEDIA, PROCESS AND THE MECHANISM OF
TRANSPORT

22, UME/83/11

Which of the following statements is NOT true of
mammalian erythrocyles?

A.They have hacmoglobin

B. They appear yellow when looked at singly

C. They are disc-shaped

D. The cellsare more numeroys than leucocytes
E. They have nucleia maturity,

23. UME/84/40
Which of the followi
of bload clotting?
I. Fibrin fonps a

& sequences represents (e process

eiwork of threas

A4,3,2,
3.4,3,1,2
C.2, 1,42
D.1,2,3,4
E.3.1,2,4

24. UME/85/18

The function of lymph nodes isto
A.supply oxygen

B. filter out bacteria

C. formred blood cells

D. supply amino acids

E. supply simple sugars

25.UME/87/21
One cubic centimeter of lymph is richer than an CS
volume of blood in
A. erythrocytes
C.aminoacid

B. leucocytes
D. glucose.

26.UME/93/21

The main function ofblood in mammals is to trruspor
A. excretory materials from tissues

B. carbondioxide from lungs to tissues

C.digested food from cell the body tissues

D. oxygento the lungs

27.UME/97/11

In mammals, the exchange of nutrients and metabol;
products occur in
A.lymph  B.lungs C. heart D.liver

28.?CE/95/ 19
Which of the following materials is NOT carrieq vy b
blood plasma?

A.dissolved food

B. oxygen
C. waste products =

D. protein

29.PCE/2001/1 M Type:4

The medium of transportation in plants is the
A, ectoplasm

B.
C. lenticel D. l(;l: s;p
30. UME/80/25 F
ontorpeter isusedto determine the rate at whichasho®
4 . lrespnres; ‘ B. suitkewieblinlg die
-loses weight D. absorbs water

E. transpires,

3. UME/80/30
If the bark and
peacked off by rj
because:

A. water does notreach the leaves

C: :l\';';:;: ie;nd splts rémain below the rouy ghportion

D, it awithdrawal of water from the root by soil

E.1l actured food does not reach the roots.
-HIeroots store tog much water,

pl}loem tissues of a woody shoot o
Nging, the whole plant will eventually

32.UME/s1/21

lie rat . . oy
under ¢ of transpiration of a leafy shoot would be high”

A. damp, cold, still air
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"l“Fflht following Will NOT allow osmosis 19 1ake
V\igh ¢

-

B.cellophene

T padder
ehlad D. transparent polythene

' 'H.I. .
- chment paper
1

s he comrect order of water loss from the leaf? |,
3:wph\‘|1 2, Veins 3. Substomatal cavity

| somata

4321

ie3aled

(2-1-3-4

pl-2-3=4

% UME/89/9

\imeral salts can be absorbed into the roots by
4.osmosisonly

B osmosis and diffusion

(.diffusion and active transport

D.imbibition only

$.UME/90/22

iaringofbark and phloem is removed from astem, the
Aplantdies immediately

8 plant dies after two days

Cmovement of food is not affected

‘movement of mineral salts is hardly affected.

1.UMEN97/17

tml“‘g out of water from the leaves of plant in a humid

ronment is known as

¢ P'mspim.i"" B. Osmosis
Heytosis D. Guttation.
ssi\PCEﬂ}S/zO

ati .
'\‘Rt:;:;h? correct equation of water movementin plants?

0 s ~cortex - phloem vessels —~ leaves

Ot hairg

=X - - leaves
CRogiy s ylem vessels ~ cortex

Doy ha_ = phloem vessels ~ cortex — leaves

oS ~ cortex ~ xylem vessels ~ Jeaves
19_';
m.igch?zoozmmype: 5 .
ey a:l")!ams‘ the mass flow of food and water within the
A"’ansl “SUes 1o all parts of the plant is knownas
C‘“bsorst(;ahon B. diffusion
0 o D. conduction
%&E{zoo 8/19 _
'c’iwpaw latappcn when two equal sized picces of unripe
:n gy ;eened xand y are dropped into equal volumes of
B'pa"’baw $altsolution and distilled water rcspcctwcb"?
B ey, o CTEASE in Size

.%{h w.uy \Vl” beeomc turgid
decrease in size 73

MISCrp yae
"l,:]j?;»mllff\m.()llﬁQUF‘.STI()NS(S)
-.c‘cc: cl1n.'m.\ funcli_on of blood in mammals is to transport
c;" “(;} materials from tissues
C.d' ondioxide from lungs totissues
-digested food from all the body tissues
-OXygen tothe lungs (UME 93721)

42. Salts and waters are absorbed in the roots and
tmns_»portcd tothe leaves by

A. diffusion through the xylemtissues

B. osmosis through the phloem tissues

C. diffusion through the phloem tissues

D. osmosis through the xylem tissues
(UMER00127/T: ype:T)

43. Serum differs from blood plasma because it
A.contains blood cells and fibrinogen

B, contains soluble food and mineral salts
C.lacks blood protein, fibrinogen

D. lacks blood cells and albumin
(UME/2000/24/Type:M)

44, The function of the fluid - filled pericardium is to

A. reduce the friction caused by the pumping movements
ofthe heart

B. supply the heart with oxygen and nutrients

C. prevent disease organisms from attacking the heart

D. reduce the intensity of the pumping action of the heart
(UME/2005/18/Type:D)

45. Excess water in plants is excreted as water vapour and
as droplets respectively through

A. respiration and guttation

B. transpiration and guttation

C.photosynthesis and guttation

D. guttation and condensation

(UME/2005/22/Type:D)

46. The dark-red colour ofblood s determined by it’s
A.plasma B. protein
C.pigment D. cells (PCE/2002/29/Type:5)

47, An organism with double circulation is the
A.duck B. rat
C. toad D. lizard (PCE/2003/46/Type:N)

48. Substances manufactured by the cells are transported
to other parts of the plant through the

A.xylem

B. companion cells

C.sieve tubes

D. cambium (UME/99/20/Type:D)

49, Theopening and closing of'the stoma are regulated by
A. transpiration B. respiration

C. difTusion D. osmosis (U Ml‘.l:l)07.'29)

50. Poison from asnake bite on aman’s leg is carried 1o .
leart through (he
A.nulerior venneava

4 B. posterior vena cava
C. hepatic portal vein

D. hepatic artery (PC £/92/19)



ense against
 defense agi
Ihe blood cells responsible tor body
S1. The blood S 1es
dizopse are the
A ervihrecy les

. Rbfmegens

13 platelets .
D.P]cucncytes(I’(.I:.r02/20)

i oot absorb
33 The total force by which the cells of the root ¢

ing is known as
water from its surrnunclmgris}k??g:il:m s
| o St ~h
AL 0smolic pressure
L} lumnrprgasurc D. water pressure

(PCL93/19)

¢ liver is
53, The tube that carries blood from the heart to the

called
A.pulmonary vein
C. hepatic artery
(PCE/93/21)

B. hepatic vein
D. pulmonary artery

54. The return of blood to the heart from the main arteries 1s
prevented by the

A. semi-lunar valve
C. tricuspid valve

B. bicuspid valves
D. mitral valves (PCE/96/15)

55. The primary protein that keeps the bloqd plasma in
osmoticequilibrium with the cells qfthe body is the

A. albumin B. Myoglobin

C.myosin D. actin (PCE/97/16)

56. The mammalian heart chamber that pumps blood
through the longest distance is the

A.rightauricle B.right ventricle

C. left ventricle D. leftauricle (PCE/98/] 7)

57.Anorganism with an open transport system is
A. grasshopper B. earthworm
C.rat D.lizard (PCE/07/14)

58. That is turgor pressure?

A.Itis the force that forces water into a cel]
B. Itisthe force ofequilibrium in 3 cell

C. Itisthe force set up by the ce|
into it

D. Itisthe force exerted on the wa]) of cells
E. None ofthe aboye

Ito prevent entry of water

59. What is transpiration?
A, itisthe loss of water by plants

B. i iS a process fn \\'hiCh y
vater ese
G apes through Some partg

C.itisthe CVaporation
D.itisthe loss ofw
E.None ofje abo

of water i
ater from p|
ve

om the leayes of plants
anls in vapoyr form

60. Whay isgunmion?

A Thisisthe loss
This i S50l water by
I%. 1115 the wayer foung ) caves

N on ]ﬂ \ .2
g,!x 1S the warer lost by v Plants carly in the moming

Dt s ihe exudario '!'\\'UI::E ‘CO:FONEICS ofmaijze
wmcrﬁg;,mmwd_ HEFIN liquig for

e AMOSplers M from plape :
* The exudapioy, Picre Plants in

of Water froy, Ica!"iip-;
61, A youn ‘
40 & plant §
Itis nmm-(lii:l(ﬂ;trlt:q 1;-’"00'”.([ from yq Barden by gy,
Plunted, ‘ph, pImnwills b" o take.
Ul its healyy
1 y
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cate is restored three days later. What was Wrong With,
stale is re: :

ant? ; 3
h\"',][‘-l_,mqpirﬂliﬂﬂ had stopped in the plant
AL lrans

5 by the sun
The leaves were scarched :
B, Theleavesy ‘ o o Wt
C. The xylem vessels respo p &mp
eredefective

\\c[r[ lacked an efticient mot:system '
l[‘)-Th rate of water absorption from the s0il wa;
Pl CrIé

to the destruction ofthe root hairs

by
Sloy .

62. A cassava plant is ringed by the removal ofa gy, .
ole of its bark about one inch wide. It is seen that

c,l:j‘f,?me season no tuberous roots have formey "

e

S‘ilql“flil;]l?lt(')eln cells do not transport food materia|s

}B.The xylem vessels can transport manufactured fogg

c, Xylem vessels are not as important as phloem cej;

D. Manufactured food of plants are transported to arey

storage in the roots through the bark cells

E. None ofthe above

63. The experiment in question 62 shcm:: tht
transpiration water gets from the roots to ;' e
through the
A. Xylem vessels
D. Pithcelis

B. Wood fibres
E. Some bark cells

C. The camj-

64. With regard to defence, which of these is unt=zs 5f:
blood?

A. blood, by forming a mesh-work of fibrin, can prewe
loss of blood

B. Blood induces the red blood cells to fight bacter=

C. Phagocytes of the blood eliminate unwanted et
the body

D. Blood can produce antibiotic effect on the body
E. None of the above

65. How does the bl
ananimal?

A.Itstores the heat for the body

B. Asthe origin of heat, it releases it into the body atrest*
Intervalg

C. Itdissipates the heat

D, tlowers the amoy
None ofthe above

0od regulate the body tempe-t*!

round the body
Intofheat in the body

66. The liquid

. The matrjyx
C.The lymph
= None ofthe above

Partofblood jg called

B. The serum
D. The plasma

67, Which of thege cells i

sto:‘lage clnf haemoglobin"
- the white ood .
cor
-thereq bloo o

C. the blogg ppae O PUSCles
. Plasmg p,
+ The blogg COl‘pusme;he blood platelets

68, What Proteipy g
b]oodcfouing? \
. Lecithip

. Fibrinogcn

ol
0 the blood is responsible {F

wielf
. . 4
ructure iy the blood is reSPO"SJb[

o
pa |
['s']

moQows>
] ey

poomE
=

oomrsy
o e i B



s

alelet

.gl*“'d-p I‘

it

.“(,]ﬁ»nﬂ’“‘

e he membranous structure that encloses (e
1

:\\hﬂl

o ety B. the diaphragm

‘:\.plm ‘ D. the mesentery

[imrdilllll

;h:g‘:

e ventricles of the heart more muscular thap
< W

o Ly

:*-"!{”t_‘,l;:l:iclcs store blood while auricle do not

b [Hs;lﬁdes originated from the ventricles

';ﬂlwaurid esgiveriseto the valves, e.g. the tricuspid and
sspidvalves i '

h e ventricles are responsible for blood circulation
qundihe blood

P Noneofthe above

71, Whatis the common name for all blood vessels which
arybloodinto the heart?

 thearteries

8 hepulmonary veins

(.theveins

D.thevenacava

£ None of the above

Iz \’.Vhy is the blood vessels from the right ventricle
f‘aﬂ',\'lgg impure blood to the lungs called the pulmonary
mery?
A.ltisexceptional
8 Itisamain blood vessels
[E)_ licarries blood away from the heart

Theblood is partly pure

Noneofthe above reasons

j Jg\’}]atls‘ the chief characteristics of the capillaries?
; l’{llﬂrles are found in the tissues of the body
P }Ipossefss very thin walls
€Ycontain the lymph fluid
£ FYare easily destroyed
€Y cannot be seen

4 Whag i .
the hat s the name of the blood vessel carrying blood to

]
A, ego lhemammal?
B ubclaVlanartery

- canter; ;
The rior mesenteric artery

¢
O hc:]::‘fl Monary artery

Pulartery E, The carotid artery

The o
0
the to;hac artery supplies blood to:
cea B.theintenstines  C.therectum
% " E.the liverand the stomach

Wha
Thi 1tslia.p°“ﬂl vein?

Bef"reg ®in that sends its blood through another organ
Q’This i: ingto the |y cart

[)'mi's isa V°P“e-necked system

E'Thlsis ©In that carries food substances

0od 5 i crat
e X stem ly in the ra
Oth s Y foundony

M 0fthe

7T

- Arace the mgy
& ement of a b . . A
idney 1o the Jep e lood cell from the right

A Right kidne
*Leftarm

B.Rioht Lt

}Anghl kidney-Posterior vena cavas Heart- Lungs- Heart

c Orta - Left arm

_,I'_{:g'lf Kidney. Liver .. Posterior vena cavar Heart~Lungs

b art= Aorta-Subclavain artery-. Left arm

o Right Kidney-Posterior vena cava~Heart- Lungs* Heart
Aorta-Subclavian artery - left arm

E. None of the above

P .
y-Posterior vena cava Heart-Lungs=Aorta

78. What is the importance of the lymph nodes?
A.the nodes store iron

B. the nodes store fats and oils

C. the nodes manufacture white blood corpuscles
D. the nodes produce vitamin D and A for the body
E.None oftheabove

79. The pigments of the lymph responsible for the transport
of oxygen s
A.Haemoglobin

D. Lymph corpuscles

B. Lumphane C. Lymphatics
E.Noneofthe above

80. Fatty acids and glycerol enter the blood stream through
A.venacava B.aorta
C.carotid valve D, left jugular vein

E.none of the above

81. Oxygen and digested food are transported to the legs
and gonads through

A. iliacartery

B. mesenteric vein

C.renal vein

D. hepatic portal vein

E.venacava
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CHAPTER9

RESPIRATION

RESPIRATION
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N u Y d¥ temperature eonstant
Sending messapes along neryes
{ u mn
HIVIGED 00 two phases: External (gaseous)
Mt 4 1ernal {cellular FeSpIration.

RESPIRATORY SURS ACESORORG ANS

Respisti reans are the media of faseaus
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Organism Respirmury Surface
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GE
MEPCHANISM OF GAS EXCHAN

In Insects

isa |1'[',".i'|r.‘ 1 mostiy by mple
velianee 1S avde = ! &
" . [ls. Air enters the spiracles
roughthe cell wal sadlies
, | the tracheal svstem. Each trachea
through the tracheal sys P
ra heale, a specialized cell fo 1
moist trache  special
with anothercell in the boay

zen dissolve

- saole axy
reaches the tracheole, 7
When air reache oo fasion o

'I! 2ole liguid. Through simple lilf!h;lwf l_ L
tracneod [ C 5 S s

vies to the living cell apd carbon digxide
moves to the living

Wasle, ¢yi

s 3 meta
tracheal tube, Carbon dioxide, a metabolic
g Ld -

body through the spiracles

In Toads/Frogs

‘I-v -
Al start life as aquatic tadpoles, by
H _

frogs

underwater through internal gills and their skin ey

I G 4 } ot for e
mosl KIC\'CIUP into land ammals With IL,JI'I__,~ {or
Br 1 sd by pgler.
air. But in all stages hll‘(’l[h!ﬂ_‘j iIs:controlled };_‘ PUismy

throat. Most frogs lose their gills whr,
metamorphose., .
Frogs breath with their mouths closed. Their

movement pulls air through the nostrils to the lungs
breathe out with body contractions.

Lungs can also help in water, Filling the lungs
gives frogbetter buoyancy, making it floar more e

Frogs.can also breathe through their sKin, with tin &
vessels, capillaries. under the outer skin Jayers
Aftican 'Hairy' frog, Trichobu(rnchusrn'tm'stu5.
lungs and during breeding Seasons the g
Projections on thejr back legs. T}
OXYgen needsat this time,

ha
males get h
1is Is because ofth-

In Fishes

Fish obtain Oxgen thatis dissolyeqd in the water, This ocs
Via the pills Gills are feathery structures inundated
blood vessels which allow for a large surface ar

- BeNpresent in the v ater, _

' the mouth Mmuscles lowers the floor o
moutly I"“”E”E— iTs almospheric pressure, Water 1
dissolyeq OXYEeN) moves nto the mayth and
Hme the operoylyyn, rémain clogeg L

he moug il \
. ' Open ang the omare clesTes
CausIng them t _I-S““l“m the v

S D am o » volLUImEs
lurwcr.\}hcprcssuw in 1!15::,?]'[ tm;tl)l;uea.sm e ‘
AVity moyes Into the gill regjon due "
» A0d bathes the gill filaments LY
.J““’d capillaﬁcs due (o Ifs
8illregion than the blood capilla®,
! h"‘mt‘glﬂbin dnd js transported
A,_-lu.il.nn o the respirilmlissucs. -
Nide whicy is of h}ghcr concentration

N the o3y 4 . e . <1 g

exhaleg thrnugﬁ : o ments diffuse fato the gl“}?cfi i
. Y Witer i ]
“Pul'culumup@ns_ VAR that moves out

at rha A5
at ine

Bri

Bre

fad f)



| I{Ihalcd

als
:s\ll“'m
| 2\
P
fached ) Alrways
\-maa-rm?’ / (bronchi)

Airin
alveol|

Blood vessel

Blood cells

prathing in

. estemal intercostal muscles  contract — pulls rib cage
ypwardsand outwards

: digphragm muscles contract — diaphragm moves
upwards

: Lung volume increases — and pressure falls (Boyle's
law: pressure and volume are inversely proportional)
Airrushes in—to equalize pressures.

breathing outs

- extemal intercostal muscles relax — rib cage falls
downwards and inwards

diaphragm muscles relax —returns to dome shape

L‘}ng volume decreases —and pressure increases
Airis forced out

foxd 7(L“Sl{ired)air: 21% oxygen, 0.04% carbon
[‘ilﬂ!:;l 8% nitrogen and water vapour vary to climate.
Wi (expired) air: 18% oxygen, 3% carbon dioxide,

lIrogen, and Saturated water vapour. " S

I\ o
TERNAL RESPIRATION
E‘”U]arr .

Ml e PIFAtiON s the oxidation and decomposition of

CH. ir gh}'drales such as glucose to release energy.

h Oeyre 27 6H,0 + 6CO, + Energy. ,
. $1n two main stages viz; Glycolysis and Krebs's

H

“Olyeg I'I;YS‘S(ANAEROBIC RESPIRATION)
Ol ulcs'e conversion of simple sugar, e.g. 8lucose
! " he absence of oxygen to pyruvic acid.

e - OCOOH +2H,  (2ATP)

oundf xi:l PYmvic acid is converted to ethyl alcohol,
Oco ¢and other organic acids.

iy - CH,OH +CO,

; (0ATP)

4 gy, ¢ pyruvic acid is converted directly mto
C-E? rQt“fséig e alcohol o Jactic acid is the end product,
(’:‘yﬂCOU. cf ¢d fermentation.
m\|°ulysig o l‘l,-.Czl—l,OCoo].| (OATP) ™
}‘“zez Apg SIS in the cytoplasm ol the cell. It yields
Ug I:ohic : - |
feit, s;‘;—iplrfluo“s occur in yeast, during Vvigorous
Ui Matign ¢ intestinal bacterfa, germinating sceds.
ide'The Y
ale

| =

east (a fungus) yiclds alcohol and carbon
ohol from the process is used to brew beer

7T

and wi _
meandthe carbon dioxide tobake bread.

KRER'S CYCLE(AEROBIC RESPIRATION)
volves the use of oxygen to completely breakdown
PYruvic acid in the mitochondria to release energy. Kreh's
eycles yield about 36 ATPs.

C.HOCOOH« 11, + 0, COAH,O (36ATP) ‘
Therefore, a complete oxidation of one molecule of
glucose vields a maximum of 38 ATPs. The reactions in

glycolysis and Kreb's evele are each catalyzed by specific
enzymes.

RESPIRATION IN PLANTS _
Plants respire by means of openings on the leaves called

stomata and lenticles which lead to the intercellular spaces
and mesophy!l cells.

J‘,Guard cells

An open and a closed stomata

Lenticel . .
! Epidermis
o [
Core cell
— - ;
=
=
-—'-;_‘,5":;:-.
-~
g
SRS
I
[ Cork combium i
Cortsx Intercellular space

Structure of lenticel

EXPERIMENTS ON RESPIRATION

Experiment :1 To demonstrate that carbon (IV) oxide
is given out by man during expiration,

Materials required: Two conical Masks, ryb
rubber tubes, glass tubes, lime water,

Method: The apparatus is set up as shown fig
flasks contain the same amount of lime w
breathed in and out through the mouth picce,
into the (lasks | and expivedair passed throug]
oObscrvations: In Masks Lihe lime water
milky, and in flasks 2, the lime wate
milky is more pronounced.

ber stopper,

-40.1. Both
ater. Air s
The air goes
lasks 2,

v tums slightly
vturns milky, but the



[ 1

e mhalati and
Experiment to demostrate inhalation an
exhalation

Experiment: 2To demonsirate that carhon (IV) oxide
Rives out by a mammal during expiration,

Muterisls required

ubes, capil

I conreal flask, 2 jars, bent glass
tiube, rubberstopper, caustie soda solution,
litrie wint ivingsmallmammal such as arat.

Wethod: The appararus i Sctupasshown in fig, 4(),3. The
st jar (1) containg caustic soda-solutinn.
i lime water,

The second ang
g Ihe conical flagk containg g
he third jar is conmected 1o a filter pump or
cond experiment s SELUp o serve as contro,
'es.not have the spyaj| mammal, Afy s sticked
= o the flagk by means of a fijier pPump or ap
aspirdlor: The caustic soda in the first jar js tq free the ajr of
any carbon (1Y) axida and it is confinmed by the
ucal finsk makes ye of'the air (0
exhales pay

lime water
| 2 ) from the Sécond
SES INLO the3™ jar.

AS the air pasges through the jar and flask j;

rand the pir g
()hwr\.'mans:
15 0bserved

(@) That the CAUsTIC sody i, the first ]

(B That Lie Iimc‘.\‘;zwr i .
any changy in coloyr,

) I:leﬁ the lime willer in the thir
milky

arturned milky,

) d Seeond Jar did 1ot g,);)“

Jat algg turfeq
() That gy ity Witte

'in the third ;
L.i.-\uuwm;r:-m‘.nn

Ir (the CONtrg|
ed unrhzmgcc‘lin C0loyp
['unt‘““l“n:

VArBON 1y,
mln‘_'- LA
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(boiled grains). Both expe
a glowing
axygen.

Obseryation:
develop, a rige
place. The giou--mg
Thereisnori

('r_nnclusion:
splint goes out, indicates ¢
must haye been
'eSpiration,

Grzrmmm,,‘q /
Maize 3pad

l\‘h‘lh()d: S
S0Mme lime
8] Agp
h_\' [‘Iﬂt‘ing {

iment:3Toshow that germinaling seeds org;
Experimenti

ufilise oxygen

raker, | conical flask, | fa
Materials required: A beaker, | ¢

‘ maize sced, cays
tube. germinating maize se

i glass

solution

\'(lthf]{' J [l ; er ent ]‘ﬁ' sel HI 45 S10own in fie
) a - '\'. e 3 )

y T } ¢ v( i 1S I £ s ;\ 1 1 ad fevw rins

\ 1€ malze see i wicn has peen so IKEO for i fe W Oig

Some {

Keptin aconical flask. Caustic soda solution is PCured
Kep € E

Iie CAUsl

a test tube and it is hlnc-{' rn the rhr.\l-\ e
solution removes carbon (1V) oxide which i~ © JTed

3 i g e mouth AFH
germination seed, from the flask. The mouth of't
Bx . er with a glass tube. h1e
carries a rubber stopper with a glass tube

d

glass tube is directed into a beaker \rhluh y 1|
This set up is noted as experiment | Second C\'::?' nl'_
Serveas control, is set up but the flask contaire *ad g
riments are left for 4 while. N

splint is dipped intg both flasks to fost

Experiment 1. As the germ.,aif
in the leve] water in the gla-; :

splint goes ou. Control experme
seinthe tube, The

In the firg EXperiment where the Ilows

hat oxygen js absent therean
utilised by the germinating seed

Alrtight
car

Tuba
Contai nng
NaOH

Whter

R
that germinating &
Produce heat energy.
A8 Feaiiie . < e
] 3(] l-llt &d; Ty Yacuum flagk; some living®
“lers Coltan Waoaol.

=y

S T = i
::rrm living S¢ed which have been SU‘ﬂ‘ﬁ»'

o 2 (« '
Mo, :h oo YACULM flagk A the””‘]megr!:-‘
- Seeds ang o thermometer is supp?’;
Wo

In ¢otrg St s A1
*0tton oo ound it in the mouth of the !

glowing splint ;s rekindis

oy =]

F o~



ments like the one above, to SCIVe as control,
SIS euum ask however, contains dead seep
\“I ]‘ .

Al disinfl“‘“‘d to prevent bacteria and fungi
o ‘\n (hem SO thit heat is not produced, Readings
i weter are taken cach day for about seven

1::‘ﬂu"'mm
N
ont The thermometer in the first vacuum flask

w:-: L in temperature while that of the second

- sk emains More or less unchanged.
‘J'J o

s
usion: The Tise intemperature of the thermometer in
;‘;ﬂﬁm vacuum flask shows that germinating seeds

! uceheatenergy-

A

=FLASK

GERMINATING

DEAD SEEDS
SEEDS

E{trimem 5(a) To demonstrate respiration in yeast

Materi . ‘
s terials required: Brewer's yeast, glucose, lime water,

ey s lass
‘”hes.lcsttubes_ ks, rubber bungs, cotton wool bent gla

Vethog
“ml of
n

e OF the

Some amount of brewer's yeast is mixed with
10% glucose in a large flat bottom flask. The
2Ties 3 g glass is then fitted with a rubber bung that
“high angl:.s S tube. The glass tube dips into a test tube
Overeq Ins some lime water. The mouth of the u_lbe is
oy iz Some cotton wool. A similar experiment
"’“‘ainyeassﬁt up but the glucose in the flask does not

's. Both experiments are left in a warm place.

Erue s

E,":m;:a“““’ Within a short time, the mixture of the
l“"fwa]cn. yeasts froths, There is odour of alcohol. The
" the test tube turns milky.

q::,n"‘mon.
.rh_]{));idc !
g 30 :
e Ie
”Mde

B

The milkiness in the test tube is duc 1o Farpon
nﬁmduc"d by the yeast cells during respiration.

mai"hcd y the control experiment where the lm\t’e
islibc;;s Unchanged. “This shows that carbon (V)

by the yeast cells.

NII‘ T m{‘ntl g ) ) o
Mgy, () To demonstrate respirntion in yen
Yalg .
(:Oh!ch cur:“!ulrcd; So
Dper, Blag, S yeast cells), n round botlom
© testtube and lime waler.

m tity of fresh palm wine
o3y 6 o flask, rubber
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Methog: Some fresh
battom f

INserted

palm wine is poured into a round
ask. A ribher stopper which carries a glass tube is
i< irwcg‘pthc mauth of the flask. The frec end of'the tube
©UHRHEd Into a test tube which contains lime water. The
eXperimentis then left for some time.

bservation: The lime water in the test tube goes milky.

Conclusion: The milkiness is due to carbon (IV) oxide
produced by the activities of the veast cells. This shows
that carbon (IV)oxide is liberated by the yeast cells.

-J s 1
LIQUID
PARAFFIN, ™
GLUCOSE ML LIME WATER
SOLUTION ___| . A .
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{ Revision Questions ]

9.1, OUTLINE OF RESPIRATORY PROCESS ANI
SIGNIFICANCE

1.UME/92/17

Inthe absence of oxygen, the pyruvic acid

produced during glycolysis is converted to CO,

and A. water B. glycerol

C.ethanol D.citricacid

e l'.“ 5

Living animal i
Liv
specimen water spe“::ngmg‘r?m
NaOH NaOH

2. UME/94/19

Themost appropriate title for the setup s

A. quantitative measurement of respiration in plant a
animals

B. measurement of respiration rates in living organisms
C.comparism hcl‘\\'ccl.l photosynthesis and respiration
D. comparison of respiratory rates in plants and animals,

1. UME/94/20

The part labeled J is called
A.porosimeter

B. photometer

C. manometer

D. nuxunameler.



4, UMEMS/16 ) ;
The end product of glycolysis in plants andanimals is
A, pyruvic neid B, citric acid

C.aspartic acid D. malicacid,

5. PCE/2004/19/Type:9 '
The significance of respiration in organisms is the
A. oxidation of food and releasc of useable encrgy
B. breakdown of waste materials for elimination
C. breathing in of oxygen and breathing out of
carbon (1V) oxide

D. build-up of useful materials in the body

9.2. RESPIRATORY ORGANSAND SURFACES
6. UME/81/22

What is the name of the respiratory organ of the crab?
A.Tubules

B.Trachea

C. Spiracles

D.Lungs

E.Gills

7.UME/82/14

A grasshopperrespires by means of
A.lung-books

B. gills

C. lungs

D. antennae

E. tracheal tubes.

8. UME/82/12
The glottis is the opening which leads to the

A. oesophagus B. larynx C. nostrils
D. pharynx * E.mouth
9. UME/R5/23

Identify which of the following are characteristics of the
vertebrate respiratory surface

1. Moist 2. Vascularized 3. Semi permeable

4. Freely-permeable 5. Dry

A.1,2,3 B.1,2,5
C.2,3,5 D.2,4,5
E.1,3,5

10. UME/88/22

In the mammalian respiratory system,
occursinthe
A.lungs

C.brochioles

exchange of gases

B. bronchi
D. alveol;

11.UME/88/13
Lung books are used for respiration jn

A. spiders B. insects
C.millipedes D. snails
12. UME/92/16

Gascous exchange in Aves occurs ;

A. tr.acheoles. B.cgl:)m:;e
C.airsacs D.trachea

13. PCE/2003/50/Ty pe:N

€ main respiratory organofwhales is the

80.

B. lungs
D. gills .

A.skin
C.spiracles

9.3 THE MECHANISM OF GHSEOUS EXCHANGE

9.3.1. INSECTS

14. PCE/2004/20/Type:9

The correct pathway for the movement of ai
respiration in insects 1s -
A.spiracle - trachea— tracheoles - body tissyes
B. trachea - spiracle - tracheoles - body tissues
C.airsacs~ spiracle - trachea~ body tissues

D. spiracle - air sacs— trachea - body tissues,

9.3.2. FISH
15. PCE/2004/10 Type:9

Gaseous exchange in the bony tish#s-earried out through
the

A.nostrils B. lat_eral lines
C.gills D.skin
9.3.3, TOADS

16. PCE/2001/18 Type:T

The method of respiration found in an adult toad are
A. cutaneous, buccal and olfactory

B. cutaneous and pulmonary

C. buccal and pulmonary

D. cutaneous, buccal and pulmonary

17.PCEQ7/15

Gaseous exchange in tadpoles takes place in the
A.lungs

B.gills

C.mouth

D. operculum

9.3.4. MAMMALS
18. UME/82/38

Which of the following statements is TRUE of inhaiation
ofairby man?

A. theribs are not raised
B. diaphragm is raised
C.intercostal muscles relaxes

D, pressure of the thoracic cavity increases
E.size of thoracic cavity increase,

19.UME/86/27

Which of_the following statements is NOT correct with
respectto inhalation in mammals? The

A. 1r3tercoasta1 muscles contract

B, d_taphragm israised

C.ribs are raised

D.pressure of thoracic cavity decreases.

20, UME/2006/5

Anincrease in air pressure in the lun gsisduetoth
B

- Increase in the volume of the thoracic cavity
C.relaxation ofthe diaphragm

‘Upward movement of the ribs
-contraction of intercostals muscles
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wmanof oxygen in the mammalian lung is enhanced by
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! presence of heamoglobin on the red blood cells
“ low diffusion gradient between gases inthe alveoli
\ Iy concentration of oxygen in the blood

ivsence of haemoglobin in the red blood cells
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A | ngrespiration, air circulates round plant tissues viathe
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30, UME 2006 12

The formation of water in the tissue respiration results
from the

A. breakdown af water molecules

B. reduction of oxy gen by hydrogen

C.reduction of carbon (iv Joxide

D. combination of water malecules

9.4. AEROBIC RESPIRATION

31.UME/87722

.__,_5 oxidative part of the respiratory process takes place in
the

A.mitochondria B. ribosomes

C. endoplasmic reticulum  D. golgi bodies.

12. UME/2001/16/Type:T

The gas produced during tissue respiration can be
identified by using

A. calcium hydroxide

B.calcium carbonate

C. copper sulphate

D. sodium hydroxide

33. UME/2002/40/Type:Y

Tissue respiration is important forthe

A. absorption of oxygen into the alveoli

B. release of carbon (IV)oxide into the lungs

C. release of energy for body use

D. exhalation of carbon (1V) oxide from the lungs

34. PCE/200V/ 19/ Typei4

The life-saving respiraony technique applied to persons
who are nearly drowned, electrocuted or shocked is

A, anaecrabic respiration B. artificial respiration

C. aerobic respiration D, tissug respiration.

35.UM /2004714 Typasd

The anacrobic fermentation ofa glucose molecule vields
AL 3::_?. acid and aleohol B. 38 ATP molecules
¢ waterand carbon (iv) oxide

D.2AIP molecules and aleohol

9,4. ANAE ROBIC RESPIRATION

36. UME/B1/23

In o bakery, yeust is added to Nour to make bread rise. This
ble because yeast produces .
Booxygen

D, energy

is _.cv,v;
A aleohol
. ...:.—,::-»—:-.f—r—@



A. the addition of saccharin

B. the addition of sugar i

C. the addition of whisky or local gin
D. some complex hydrolysis reactions
E. anaerobic respiration of an organism

38.UME/84/18

Anaerobic respiration in yeast produces
A. carbon dioxide and ethanol

B. carbon dioxide and water

C. carbon dioxide and oxygen

D. carbon dioxide and glucose

E. ethanol and water.

39. UME/85/22 .
Which of the following events does NOT occur during
anaerobic respiration of glucose?

A.Muscle cells produces lactic acid

B. Carbon dioxide is produced

C. Milk bacteria produce lactic acid

D. Energy is not produced

E. Germinating sceds producedalcohol.

40. UME/86/28
The equation that can be used to summarized the processol
anaerobic breakdown of sugar is
A.CH,.0,-2C.H,0H~2CO,
B.6CO,+6H.0~ C,H,0, < 60,
C.CH.+60,~6C0,+6H, 0+ Eners

v

D.C,H;0, ~ 2C,H,0H+2C0, ~ Energy

41.UME/R7/23
Fatigue of leg muscles may eccur afier siding mans
kilometers on a bicycle because of ‘ '
A, insufficient glucase

B. excess carbon dionide
C. excess protein

D.insufTicient ONVRER

42.UMENQ7/19

Anacrobic respiration differs from
the production of

A. less amount ofenergy and water
B. greateramoumt of encrgy and alcoko)
C. lessamount of energy and alcoho)

D. greateramoum of energy and water,

acTolic respitation M

43. UME 2009/20
The enzymes of the
A.mitochondria
C.plasma

glveolytic pathway are located in the
B.gzxsm'cjuicc ‘
D. cytoplasm

44, UME 2010/19/TYPE: p

Yeast respires anaerobical|y

carbon (iv) oxide sn 10 conver Simple sugar 1o
A.acid

B.oxygen

C.water

D. aleohol

esurface us QUESTIOJ\S 9
Supplied with 1ipy :rl] ecolusing mmal js we|]
-apillaries ood Vesselsk
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B. arteries
C. arterioles

enules
gj;dg/goozx/zo.TyPei‘i)

46. The anaerobic fermentation of a glucose

olecule yields
/T. pyruvic acid and alcohol
B.38ATPmolecules

nd Carbon dioxide
g- ;A?:rriilecufes and alcohol (UME/2004/ l‘VTYpe;q-)»

47. A test tube containing yeast in giucosei solutigy,
sus.pended in a covered conical flask ‘containing g,
pyrogallol. The bubbles of carbon (iv) oxide Proge

indicate that the yeast cells are

A. respiring in the absence of oxygen
B. liberating oxygen on their own
C.livingand consuming oxygen

D. being killed by the alcohol produced
(UME2005/20/Type: D)

48. When yeast respires anaerobically, it con «ers Sitmy
sugars to carbon (iv) and

A.oxygen

B.acd

C. aleohol

D.water (UME2001/19 tvpe:T)

49. The respiratory surface in amphibians are moaifisd#
gaseous exchange by being

\.raugh and tough

B.moist and rough

C. moistand tough

D.moistand vascularised (PCE/2002/2 /Type:3}

30. The tiny holes in the
exchange are known as
. tracheoles

8 book lungs

cuticle of insects used for gasee

C.spiracles
D tracheae (PCE 96'16)

S1. Which of th
method of g
A lizard
C. rat

'Fthe following yses diffusion as the princ®
a5eous exchange?

B. grasshopper
D. carthworm  (uME 200730

32. The main resp;

: 4N respiratory ¢ '

| Y substrates ofall cells are
.n\.ohgoaaccharidc!s Pk i

osacchar B.disaccharide
'p"l}SﬂCChzmdcg ; dl‘s(l&.(.h.lrldt.ﬁl
”’CE")ZXEQ_) ).monosaccharides

Lspjranon,_ the incomplete oxidatic”
“P¥ruvic acid i known as
B.aerobic respiration
D.aumlysis([’(fi'-j..‘?_'- pa.

> Scycle
C. glycolysis

¥ technique applied o e
rocuted or shoked i
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jration
P
| f.efs";;fespi“m"
e respiration when simply used
1% "% expulsion of it from the fungs

PCE/01/19/TYPE: 4

means the
But in the

B ion of energy

from the stomata, through which othe
;ﬁ;.;ﬁ“e‘,‘m theshoot of the plan?

| Orygen can enter the shoot of the plant by simple

T way can

fusion

gff?;n enter through any hole the stem

¢ it enter through cork splits of stems
. Iteanenter through the lenticels
 tcanenter through the scars of leaves

{1, Respiration is a process that makes use of 0xygen
ekasing carbon dioxide. A plant respiring in darkness

rieases quite a large quantity of carbon dioxide. This
means;

A Thatrespiration is a dark process
B.That respiration takes place only in the night
CThatrespiration can be effective in the dark

0. That when plants are respiring, carbon dioxide can only
bereleased in the night

ENone ofthe above

3% Roots can only take in oxygen when it is:
- 18ases state B.Liquid state

| i Chernjtal combination with other elements
E'N solution with water
O ofthe aboye

9. What ‘
’mozh“ Sthe name of the structure through which air gets
A7 £50dy of the insects?
g
Q‘T@heoles
1 it
-gstia
Ong ofthe abOVe

’ me .
by isnoonly Section of the respitaory system of the insect
ta

! § ofte above
g e m .
;\_‘}“ figh :’:‘ ®ssential element in the respiratory Strucre
E.}hzgill

T Bill
I)‘%“gmrake“
Ey Mgy 2rch
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62. ]n the b
¢ ony fish, that large plate that covers the
resplratqrystructure is called: ok

- 1hegill coyer

- 1N€spiracle

- The gill s)it
.Theoperculum
-None ofthe aboye

63. The passage of water over the gills is due to:
- The closing of the mouth of the fish
e Pressure of water on the operculum
C.The hqu_zontal disposition of the gill filaments
- The raising of the floor of the mouth _
o hThe shutting and raising of the floor of the mouth of the
s

64. The respiratory apparatus of the bird is made complex
by the possession of:

A. Airbladder

B. Diaphragm

C. Airsacs

D. Hollow bones

E. None oftheabove

65. Of what importance are the air sacs to bird?
A. Theairsacs are useful in gaseous exchange
B. They are useful in the storage of air

C. They areblood purifiers

D. They are speed accelerators

E. They sustain the sound box of birds

66. In man, the nasal cavity is separated from the buccal
cavity by abone called:

A. Theturbinal bone

B. The palate complex

C. Softpalate

D. Thetonguebone

E. Hyoidapparatus

67. The trachea of the respiratory system is fortified by:
A. Tiny bones

B. Cartilage bones

C. Elastic skin

D. Ligaments

E. Glottis

68. The tiny air spaces found in the lungs of mammals are
called:

A. Airsacs

B. Alveoli

C. Tracheoles

D. Bronchioles

E.Pleura

69. The auditory structures (vocal cords) of mammals are
located in

A. Thetrachea B. The glottis
C. The wind-pipe D. The larynx
E. Thelung



70. What structures are responsible for the intake and
output of air from the lungs?

A. Theairsacs andtrachea

B. Thelarynx and bronchi

C. Theribs and intercostals muscles

D. Theribs and the diaphragm

E. Noneofthe above

71. Totake in air into the lungs the diaphragm must be:
A. Dome-shaped B. Flattened

C. Oblique D. Normal
E. Noneoftheabove

72. What happens to air in the lungs”?

A. Ttdiffuses into lungs

B. ltgoes into solution at the respiratory surface
C. Itgoesinto solution with hacmoglobin

D. Itis compressed into liquid

E. Noneof theabove

73. Oxygen is taken round the body as

A. Oxyhaemoglobin B. Hacmoglobin
C. Haem D. Blood
. Lymph

84
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followin
< .- ——————— %’" Nephron
+ ¢ 0 cxcrcmry.struclures j, ca ¢ Mp—hm consists of a cup-shaped capsule containing
IL:C etory products of plants and animals I ood flows into the kidney through the renal artery. WhI‘Ch
2 lomerulus.

b : S ?
= — ] ranches into capillaries associated with the g

Arterial pressure causes water and solutes from the b!°°d|
ima

.(RETl? the elimination of waste products of to filter into the capsule. Fluid flows through the proxXims
[_\.,cli(’" o mthecells. tubule, which include the loop of Henle. and then into the
S lis™ " the other hand, is the sum total of chemica distal tubule. The distal tubule empties into a collecting
ﬁf’a bﬂﬁs'fl'othe cell. It involves anabolism (simp?e duct. Fluids and solutes are returned to the capillaries that
A s 1M e built up into larger complex one e.g. surround the nephron tubule.

ar 5

mt"“ule:h s5is) and catab9l|s11n (complex molecules are ‘ Cortex
r“‘ﬁf;‘ow ~ tosmaller, simpler ones e.g. respiration). Medula —yﬁg:'"—

""C“ _1ORY ORGANELLES/ ORGANS IN [ sk
X .
,E\NIMALS o lle/O Renal vein PyeiTss
,mimal rganelle /Organ | Renal pelvis

- Contractile vacuole

1. Proto Flame cell Major calyx
y platworms ks R
g oo dWOTMS Nephridia enal artery Minor calyx
4-;1':2@8 M_alpighian tubules
5'FisheS Gl."s : .

't and vertebrates Kidney, skin, lung, liver and Ureter \\
gL *large intestine. Papillae
wexcrete iron and calcium. Capsule.
[HEHUMAN EXCRETORY SYSTEM Longitudinal section of the kidney

The urinary system is made-up of the kidneys, ureters,
bladder, and urethra. The nephron, an evolutionary
B ridium, is the ki X -
modification of the nep idium, is the kidney's functional Bowmans Capsl

uit. Waste is filtered from the blood and collected as urine S T
in each kidney. Urine leaves the kidneys by ureters, and

collects in the bladder. The bladder can distend to store
urine that eventually leaves through the urethra.

Glomerulus

[ Distal Tubule

—— Right adrenal
. gland
Right Left
kidney kidney
Right Left
renal artery renal
artery
Right renal eft renal
vein :
gg‘f;erior vena Ao

Left ureler

Right ureler

segmental
vein

neys urethra The urinary tubule (Nephron)
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phron has three functions:
e Tl z‘;!mncmlar filtration of water and solutes from
the blood.
Tubular reabsorption of water and conserved
molecules back into the blood.

3. Tubular sccretion of ions and Ol‘lCI: waste
products from surrounding capillarics into the
distaltubule. ] .

Nephrons filter 125 ml of body fluid per minute; filtering
the entire body Nuid component 16 times each day. Ina24
hour period nephrons produce 180 liters of filtrate, of

which 178.5 liters are reabsorbed. The remaining 1.5 liters
forms urine,

2,

Urine Production

I Filtration in the glomerulus and nephron capsule.
2. Reabsorption in the proximal tubule,
3. Tubularsecretion in the Loop of Henle,

Componentsof the Nephron
*  Glomerulus: mechanically filters blood
Bowman's Capsule; mechanically filters blood
Proximal Convoluted Tubule: Reabsorbs 75% of
the water, salts, glucose, and amino acids
*  Loop of Henle: Countercurrent exchange, which
maintains the concentration gradient
Distal Convoluted Tubule: Tubularsecretion of 4
ions, potassium, and certain drugs.

Kidney Function
Kidneys perform a number of homeostatic functions:
1. Maintain volume of extracellular fluid
2. Maintain ionic balance inextracellular flujd
3. Maintain pH and osmotic concentration of the
extracellular fluid,
4. Excrete toxic metaboljc by-products suchas urea,
ammonia, and uric acid.

EXCRETORYSYSTEM IN INSECTS

Body fluids are drawn into the Malphighian tubules by
0smosis due to large conc

entrations of potassium inside
the tubule. Body fluids pass back into the body,

into the insect's gut. Water is
elled from the insect,

nitrogenous wastes empty
reabsorbed and waste i exp

large lnlestf
. Malphigian tiby e
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EXCRETORYSYSTEM IN FLAT WQRMS

The simplest tubular excretory system js the flame-cqy
system of flatworms (Phylum Platyhelmingy, ) These
animals have neither circulatory systems nor C0clop, ang
so the flame-cell system must regulate the Conteny o
interstitial fluid direglly.

The apparatus consists of a branched system OF ty
ramifying throughout the body. Each 0_f the
tubules at the tips of this excretory tre_e. is ca b
bulbous cell called a flame cell. Interstitial flyjq ba 1
the tissues of the animal passes through the flame celly
entersthe tubular system.

Cytoptasmic Procesg

Nucleus

Basal granule

Fiageliom titiyry
—=¥Yacliole
Celt {umen

5 - Intracellular duct

A flame cell

EXCRETORYSYSTEM INEARTHWORMS
In earthworm excretion occurs through nephridiym, 1

closely associated

waste products excreted by idi
excreted through genera) body surface,

. harrow,
ciliated tybe

wide non.
cillated tubs

nephroslome:ﬁi
cilia

T I

i 1 |

TI T

Nephridium
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lioxide by

L =a/16 v
:lfo’f?ah]cfouowins isNOTan excretory organ?
e

» B. KidnCy C. Lcaf
3 {:?gmtcslinc E.Skin
P
(918 _
1"‘“?&23} organininsectsis
m‘ﬁ“ﬂ' B. Malpighian tubule
?;me cell D. Nephridium
s IME93/8
rumecellsarethe
\ Eacrelory system of worms

3 Excretory and respiratory systems of flatworms
c'sccrclo:y system of flatworms
ﬁf_xcrctory system of flatworms

1UMES8720

i which of the following groups of animal is the
nalpighian tubule found?

A.Lizards, snakes and frogs

B, Crickets, houseflies and grasshoppers

(. Millipedes, centipedes and scorpions

D.Eathworms, roundworms and flatworms

SPCEA0/I8/TYPE: A

Nephridium is used as an excretory structure in
A.crustaceans

B.annelids

C.platyhelminthes

D.coelenterates

02, EXCRETORY MECHANISM
1021, KIDNEYS

6 UME/80/22

Which part of the

Km, following parts of the mammaliam body

Most Closely associated with the production of urine?
~alpighian capsyle

ey bladder

Ureter

“Vas ¢

E.Urelhefr:re"s

1

,53?:&/80/29

dhsgy o XCTelion of urea there is also a corresponding re-
g ' Of water into the blood stream. This

B. Bowman’s capsule
D. Malpighian capsule

87

Conce mino
N ntrate sodi
idney odi

acids inthe kidney tissue
um chloride in the medulla of the

D.i
Increase the volume of urine

9. UME/88/24

Inthekj
A.lllrl:::h'(:?ey' the malpighian corpuscle is located in the
C.con bl B.helium

N D. pelvis

10. UME/2000/10/Type M
The parts labeled 1 and Il make upthe

A, glomf:mlus B. convoluted tubules
C. malpighian body D.Bowman’s capsule

11.UME2000/11/Type M

In mammals, reabsorption of salt takes place in
A1V B.111 C.1I

12. UME2006/15

Mammals are capable of preducing hypertonic urine
mainly because of reabsorption in the

A.Bowman'scapsule B.urethra

C.Ureter D.loopofhenle

D.1

13. UME2007/28 -

The correct sequence of the movement of urea during urine
formation is

A. glomerulus - Bowman's capsule - convoluted tubule
~henle’s loop ~ collecting tubule

B. glomerulus - Bowman’s capsule - convoluted tubule
~henle'sloop - convolutedtubule = collecting tubule

C. convoluted tubule - glomerulus -~ henle's loop
-~Bowman'scapsule - collecting tubule

D. convoluted tubule + Bowman's capsule~ henle's loop
~+glomerulus - collecting tubule

14. UME 2008721

In insects, the structure that performs the same function as
the kidney inman is the

A.nephridium

B. flamecell

C.malphigian tubule

D. trachea

15.UME201022TYPE: D
The outer layer of the kidney where the bowman’s ¢
are found is the
A.pelvis

C. pyramid

apsules .

B.medulla
D. cortex
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10.2.2. sKIN
17U\ ’828
The skin, through the sweat glands, functionsas
A.an exerelory organ

L respiratory organ

- ASensory organ
D.aprotective organ

the Kidney with the urinary

B.ureter  C.pelvis D. pyramid
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18. UME/2004/15/Type 4
¢ function of the partlabeled Il isto
A. produce oil for the skin
B.carry blood and nitrogenous waste
C. contract to pull the hair erect
D. conduct nervous impulses
19. UME2004/ 16/Type 4
Thesweatgland is the structure labeled
A.lV B.III C.u D.1

20.UME/86/31

In the mammalian skin, melanin and keratin are contained
inthe )

A.scbaceous gland

B.sweatgland

C. subcutaneous gland

D. malpighian layer

21.UME2010/22/TYPE: D

The oily substance that lubricates the mammalian hair to
keep it flexible and waterrepellent is secreted by the
A.sebaceous glands

B. fatty cells

C. granular layer

D.sweat glands

10.3. EXCRETORY PRODUCTS OF PLANTS AND
ANIMALS

10.3.1.PLANTS

22.UME/84/30

Which of the following isNOT a waste product of plants?
A Tannins

B.Oxygen ‘

C. Carbondioxide

D. Sap

E.Alkaloids.

23.UME/88723 _
The main waste products formed in plants are
A.Alkaloids, tannins and resins
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B. Water, alkaloids and carbondixoide
C. Oxygen, carbondioxide and alkaloids
D. Water, carbondioxide and oxygen

24. UME90/24

Excretory products respansible for the red
colours of flowers arc called Wy,

A.alkaloids B.tannins C.anthocyanins D. resing

+Purple

25. UME/94/22
Which of the follow waste products
through the stomata and lenticels?
A. Carbondioxide

C.Tannins

in plants ig exc
ety

B.Alkaloids
D.Anthocyanin,

26. PCE/2000/19/Type A
The excretory products of higher
for another metabolic process is

A. nitrogen B.oxygen
C. carbon (iv) oxide D. water vapour

plants which is alsq gy

27.UME2007/31

The waste product of plants used in the conversion of hig
to leatheris

A,gum B.alkaloid

C.tannin D. resin

28. UME/82/43

Which of the following is NOT associated with eXCretiy
inmammals
A.Glomerulus
C.Faeces
E. Bowman’s Capsule

B.Urea
D. Carbondioxids

29.PCE/2003/40/Type N

The major excretory product of insect is
A. sodium chloride

B.ammonia

C.Urea

D. Uricacid

MISCELLANEOUS QUESTIONS (10) :
30. Reabsorption of chemical solutes in the kidney take
placein
A.Bowman'scapsule
C. Glomerulus

B.Tubules
D.Nephron (PCE/95/22).

31. The urinary tubules of the kidney function through
A. Osmosis and diffusion

B. active transport and osmosis

C. ultra filtration and selective reabsorption

D. active transport and cytoplasmic streaming

(UME/2005/21/ype D)

32. Thekidney is connected to the bladder by the
A.Cortex B.Urethra

C. Urinary bladder D. Ureter
(PCE2005/19/Type P)

33. The cxcretory products in plants include
A. gum, uric acid and mucilage
B. tannin, anthocyanin and resin



rand (annin

i ;;"nt“‘,d aren (PCE/200/12/ype p)
LB i "

’ n\“t . ’
" mation kidney, the Bowman’s capsules gy
o

L}

i m\l'b.‘;lnc B.Mcdulla

g D.Cortex (PCE/94121)
! l“‘%

i

ot {uman embryo, the excretory function {5
3

8 ':,ntdb)' the B. allantois
l ;M“‘n D. embryonic membrane

jonisdefined as: .
glE“:; +ding out from the body of abnoxious substances
$ fl’.:lc;:étion of only urea from the body
1 “:::iimina‘io" of water and salts from the skin as
¢

;;I:lelf mination from the body of poisonous by products

o

sexcretory structures in ﬂatwgnps are the
L':::.mctﬂe vacuoles  B.nephridia
¢ famecells D. kidneys (PCE/93/23)

11, Oneacold day, more urine is produced because
4 litlesweatis produced

p metabolicrate is reduced

(. waterintake is more

D, waterabsorption is less (PCE/96/17)

19.Substances from the glomerulus pass to the Bowman's
upseleby

Aselective reabsorption B, diffusion

C.sbsorption D. ultrafilteration
{PCEO3B2TYPE: N)

40, The correct sequence in the formation of urine in the
tammalian kidney is

Aseeretion reabsorption  ultrafilteration

Breabsorption ultrafilteration secretion
Culmfilteration reabsorption  secretion

:’-l‘,‘r’:aicb ofthese isnotan excretory products?

%’::mmonia
Larbon dig
D-Wa!er e

None of he above

4 .

Az,' H?’;’ 'Surea formed in the body? _
alﬁdsrﬁa«;n:nm-n"* obtained from the deamination of amino-
. Ureg iss With carbon dioxide.

C. rim:r:a':;mdu-‘:l of uric acid decomposition

IE)' Prote; 1S with waterto produce urea

ns are bmken .
Nang ofthe abgye downintourea
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43, Whe
3 \:!h‘f-'h ofthese is notan exeretory organ?
.Th idney B. Theskin
‘N ¢ liver D. The lungs
»Noneoftheaboye

44. What s the name given to that part of the kidney in

whichlhcpyramids
are found?
A.Thcmcdulla "

«The Cortex
C.The pyramidal zone
D. The pelvis
E.Noneoftheaboye

45. The outer zone
g.ge medulla

« The periphery
C.Thecortex
D, The capsular zone
E.The cortical membrane

ofthekidney is:

46. Which of these structures is in no way connected with
thekidney?

A.The malpighian capsule

B.The glomerulus

C.The pyramid

D.Therenal vein

E.None ofthe above

47. What is the function of the pyramids of the kidney?
A.The pyramids store fat

B. The pyramids bear the collecting tubes of the kidney

C. The pyramids strengthen the openings of the collecting
canals

D.None ofthe above reasons

48.In what way isthe lung as excretory organ?

A. Tt is the responsible for the elimination of carbon
dioxide .

B. It is responsible for the loss of the nitrogen of the air
from the tissues

C.Iteliminate water from the tissues of body

D, Itregulates saltmetabolism

E.None ofthe above

49. On a cool and wet day it is observed that a large
quantity of urine is passes out by a large of students, This is
because

A.Thekidney is over-active on wet days

B. Notmuch water is lost from the body by way of sweat
C.The uriniferoustubules canno longer absorb water

D. The convoluted tubules and the loop of Henle are
usually inactive on wet days

E.Noneofthe above

50. In a very young embryo, the excretory materials are
stored in:

A.Thebladder

B.Theyolk

C.Theallantois

D. Theplacenta

E. The embryonic membranes
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the liver In
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5], Inwhatwal b bods

A Irelimunate o from'

1 |rsforesurca
[ converts urea l
psured
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52, lthe insect the organ ofexcretion i£:
A. The hindgut

B. The hepatic cacca
C. Thecrop

D. The salivary gland
E. !'hcmulpighiantubuies
53, The function of the malpighian |
A. Taprotectthe skin

B. To separate the epidermis
C. Tosupport the skin

D. Toproduce new epidermal cells
I, None of the above reasons

fromthe dermis

s4, The excretory productofinsects Is:
A. Urine B. Urea
C. Ammonia D: Urates

55. In insects, a large proportion of nitrogenous waste is

stored in:
A. The reproductive system B. The fatbodies
C. The blood D. The gut

. The gut

E. Theerop

ewcrof[heskin IS

E. Uricacid

ich of lhesd\? Processes oceyyy,
;\i“.ogcnol_ls waste NOT lost? ring |
A Fedysis

. Pupation

C.Moulling _

D. I\v1cmmm‘ph‘nsm
E. Shedding of pupal case

an excretory material lost in {he
he contractile vacuole

B. Through the general body surface

C. Throughthe food vacuoles

D. Through the temporary anus

E. None of the above

57. How is
A, Throught

am ek

58 In the fish, apart from the Kidney another .

structure 18:

A. The skin

B. The gills

C. The lining of the buccal cavity
D. The lateral lines
E.Noneofthe above

59. The sebaceous gland of the skin produces
A. Urea L
B. Water

C. Agelatinous substance

D.Asalt

E.Anoily substance
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CHAPTER 11

SUPPORT A ND MOVEMENT

—

ndthe following after reading this chapter

Fnr‘l‘""'i"g tissuesin plants
\jovementin plants
S"ppnrling lim!cs inanimals
Types and functions of skeleton

TING TISSUESINPLANTS

d cells and tissues are used to provide support
T ants Thes include pnrpnchyma. collenchyma,

M pchyma and xylem tissues

qut-cnrh‘.'"'" tissue: .cons‘;:sls of loosely-packed. thin-
} ned rn'nnded cells with air spaces between them. It is the

u:u1 paltissue of the cortex and pith.

]“ \mnkc‘ up the ground tissue of many organs and

therefore prm'ldcs support.

5 |t stores <tarch and other substances.

5 supportthe plant by turgor.

:3_ Conducts ases and water across the plant.

Sl-p}"ﬂR

Rr‘,_,t.,nli?f:

prﬂ

Gelerenchyma tissue: the walls of the sclerenchyma cells
Jreevenly thickened with lignin.
1.t strengthens and supports the plant.

Collenchyma tissue: the walls of the collenchyma cells
arc thickened at the corners.

. It provides support for young sterms and leaves to the
lignin it contains.

2. Itprovides mechanical support to the plant.

Xylem tissue or wood: the conducting cells in the xylem
are the dead enlongated lignified tubes called vessels and
tracheids.

|. It strengthens the tissues

2. ltconducts water and other solutes

-,;}:}-— *’- = . v ad
e o
=al... . = -— Nucleus : e

5T ey U NS
P S .0 et i
oA Jg‘ﬁ"_ “" Rpl T
Parenchyma Collenchyma
’ "‘:'—-., '- '-“l.. e ® w'
A= DTN
s N
o A e h
Schlerenchyma
Supporting tissues in plants
MOVEMENT IN PLANTS

Movement in plants nearly always involves growth,

Tropism: This is the response of parts of plants towards or
aWay from a unilateral stimulus. Tropic movements are
st'i"l;ﬂ;onal and positive if organism moves towards the
respg Us and negative if it moves away from it. _lhc

nse to light is phototropism, to walcr, hydrotropism,
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geotropism and to toch, ‘,h"‘_’“""r"mtm
5 T AL ¥
demonatrated actively growing

Pl.l,ﬂnn'n[’u'..

Mmoo easth m

1

Stuctures. Shoots of plants are positiy ely : .
roots of plants are positively hydrotropic and positivel
geotropic.

Nastism: This is the non-directional response of parts of
plants of plants to a diffuse (general) stimulus.
involve growth. Examples: ( 1) Petale of sun-flower which
open in light and close in the dark: (2) Leaves © Fplants (€ €
Oxalis) which spread aut in light but fold up in the dark ()
Collapse of Mimasa pudicaplant  to touch this 15 also
referred to as sleep movement.

It may not

o
s

Taxism: This is the response of a whole organism toward
directional

or away from stimulus. Tactic movements are

and positive if organism moves towards the stimulus and
negative if it moves away from it Examples arc
phototaxism, chemotaxism and thermotax ism.
SKELETON AND SUPPORTING TISSUES IN
ANIMALS

Skeleton is the bony framework which provides support
for organisms.

Types of Skeleton

1. Exoskeleton: This is the outer supporting tissues of the
body. It is found mostly in arthropods.

2. Endoskeleton: This is the inner supporting tissue of the
body. It is found mostly in vertebrates.

3. Hydrostatic skeleton: It is made up of fluid that keeps
the body turgid. Example is found in earth worm.

Functions of Skeleton

I It provides support for the body

2. It provides rigidly and shape for the body

3. Itprovides a base for the attachment of muscles

4, Bones store salts, notably, calcium and phosphorus salts
5. Red blood cells are produced in the marrow of the long
bones )
6. It protects important organs of the body

7. ltenhances movement ofthe body

In mammals, the endoskeleton is divided into two viz: the
axial skeleton and the appendicular skeleton.

AxialSkeleton

The axial skeleton comprises the skull, vertebral column,
ribs and sternum. The skull is made up of the cranium
which houses the brain, the facial skeleton which anchors
the nose, eyes and the muscles ot'the cheek and the jaws.
Each bone of the vertebral calumn is called a vertebra, The
bones of the vertebra column is classitied into five, based
on their characteristic features,

Thus:

|. Cervical vertebrae - Neckregion
2. Thoracic vertebrae - Chestregion



i l.’ umber vertebrae Upper trunk region
‘:' Sactal vericbroe ~  Lowerrunk region
= Candal vertbebrae - Tail region

(Mcmory Tip: Come To London Study Commerce)

Cerviealvertebrae
The atlas and axis are the first and sccond cervical
vertebrac respectively. They posses special modification

Allas

. Ithas a highly reduce centrum

2. Ithas ahighly reduced spine

3. Ithasa large neural canal

4. Ithas two large depressions on its anterior surface which
fitinto two projections at the base of the skull, so, enabling
the headtonod

5. Ithas reduced transverse process

Axis

1. Ithas a prominent spine

2. Ithas reduced transversc process

3.1thas a broad and flat centrum

4. Ithasalarge neural canal

5. It has an elongated odontoid process which fits into the
neural canal of the atlas, thus, allowing rotational
movement of the head

Typical/Ordinary Cervical Vertebra
1. Ithasacentrum

2.1t has ashort neural spine

3. Ithas branched transverse processes
4. Ithas a large neural canal

5.ithas vertebraterial canals

Thoracic Vertebra

1. Ithas a long neural spine projected backwards

2. It has reduced transverse processes that articulate with
theribs.

3. It has articular facets on the centrum and transverse
processes which articulate with the head and tubercle of

ribs respectively

Lumbervertebra

1. Ithas ashort and flat neural spine

2. ithas well developed transverse processes
3.ithasathick centrum

4. it has a well developed pre-and-post-zygapophyses

Sacral vertebrae

1. The sacral vertebrae consist of fused bones

2. The transverse process of the first and second vertebrae
articulate with the pelvic girdle

3. The neural canal diminishes gradually from the first
vertebra until it disappears in the Jast.

Caudalvertebra
1, Usually reduced to form small centrum bones
2. Itlacks neural canal

Atlas vertehia

" Anis verlehey
" Cetvical yetlehry
b

—cse-Theacre vettehea

Corvical =

Thoeacie =

1 == Lumhar vertebra

Fused sacral vertebra
; Caudal veriebra

Vertebral column of man

|
Ribs and Sternum . .
The ribs are long and curved bones consisting of two .. .
parts; a bony part known as the venel_)ral parts anda Steng|
part, made up of cartilage part which 1s attached 1o B

sternum. ‘ |
The ribs, stemum and the thoracic vertebrac from the i

cage which protect the heart and Jungs. |

Appendicular Skeleton

The appendicular skeleton consist of the pectoral girgy
the pelvic girdle, the forelimbs and the hind limbs l
The Pectoral Girdle is made up of two halves with ey
consisting of a triangular bone called scapular or shoulg,'
blade and the clavicles or collar bone

The Pelvic girdle consists of two halves known gl
innominated bone. Each consists of three fused boy|
namely, ilium, ischium and pubis.

The Forelimb is made up of asingle bone nearest the beg|
called humerus. The humerus is followed by the bonesg
the fore-arm called radius and ulna. The wrist comprig
about 7-8 rod-like bones called carpals. The bones of ;
palm are called metacarpals, while the jointed one formy |
the fingers and thumb are called phalanges. ,
The Hind Limb consists of a single upper bone fonnim[
the thigh called femur and two bones of the lower y
called tibia and fibula. The small bones of the ankle
called tarsals. The rod-like bones of the sole of the footar
called metatarsals while the jointed bones of the toes e
called phalanges.

|

a
Joint |
A joint is a point where two or more bones meet. The bon.
are held together by a tissue called ligament, A joints
lubricated by the synovial fluid.
There are two types of joints, namely:
. Fixed or immoveable Joint: This occurs between &
flattened bones ofthe skull e.g. suture
2. Moveable Joint: This permits certain degree
of movement. There are different types of
moveable jointse.g.
i. Hinge jointe.g. elbow and knee joints
ii. Balland socket joint ¢.g. hip and shoulder joints
iii. Sliding or gliding joint e.g. wrist and ankle joint "
iv.Pivot joint e.g. neck where atlas rotate on 09",
process of axis.
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ONTROPISM

e -
rl‘" I dcmou‘sg‘ll:l‘c‘ 1:':‘ r""’f’Iplsnn.
: Tough, soil,
r""c":ﬂl""ﬂ" A (TORER P s0il, & porgys pot,
s . .
:"'l’:dﬁ:  is taken and iLis two (hig fi .
AL unt of soil is
A% gome amo removed {

f

oil: orous potis placed where th
pgsl 2lyp _ Csoilh
"’ md’"c A fcw sccdhngs' say 2 or3 are pla“ted ::

" .

#° 20veC " The seedlings are planteg

;x",:;‘or t:‘l: P°tt_ Without watering, the see?ﬁ?,?ésﬁgr
ol lome days. Water IS poured into the Porous :
"’ﬂlt“fm;n (s start to wither. A similar EXperiment 1
6& ihe P° | is also set up but the porous poy does noy
:‘Wai":w. Both experiments are then |efy Many
Mf‘:cr this period, the young plants are dug oy
ﬁ)’*-é so as not to damage the TOOts, The soii
d{,;;snsfc c00ts S carefully washed out 1o EXpose the

i

ii
plser*?
o[thepor?

0rm,gcon“"’

ons. The main root curves towards the direction
us pot. There 1S no curving of the root in the cage
|experiment. Here, the root is straight,

gelusion:The curved root is in response to water g
adits way out of the porous pot. This indicates that the
g‘ ghows positive hydrotropism.

Pelvic girdle

Synovial fluid
Capsular
igament

Lower end
1 of Femar

\:éjn\ X N‘li@u.lar
| .;- '1 Canilage
w {& ~ Patella

| !/ 4

Tibi
: l j‘/'\ Fibula

Hinge joint

Ball and Socket joint

Two types of joints

Experiment: 2To demonstrate geotropism.

(#)Negative geotropism (shown by most plant shoots)

Materials required. Bean seeds, container, soil,
tupboard

Method. A container is collected and top soil is packed

15 it. Two or three bean seeds are sowed in the soil and

" seeds are lefl to germinate. When the plants are at the

S:dlmg stage, the container is kept in a dark cupboard

e the seedlings cannot receive light. The container is
*d on its side and it s left like that overnight. The
| lings are then checked the following day.

obsffVﬂtions.The young shoot turns upwards.

OMiely s .
'!5:;(':; 10, The upward tumn shown by the shoots is as a
"egative response to the force of gravity.

"ive geotropism (shown by most roots)

The
5 lef o “Xperiment g re

peated. However, the container
m’OUnd 1l

Ie Mainsm(:;qh‘“" 3 days. Afer this period the soil

downwgrg - removed, itis noticed that the roots

eSponse by the r "N response to the force of gravity, The
Crootis described as positive geotropism.

XPerimen,
ment: 3T, demonstrate phototropism.

Mat

for t:"i’:a;se "CQuireq and method. The material rcquin;d

Placed e [':ionstra".m is a pot of seedlings. The pot is

seedlin i;- € A window, where light can get to the

the shoﬁf - They are left for a few days. Afer this period,

The sig i (.Jbs?rv edto bend towards the source of light.
¢ that is directed towards the light is the made to

nother side, i.e. be directed away from the

¢ shoots again turn and face the light.

¢ turning towards the light by the shoots

Point towards
light source, Ty,
Conclusign, T,

shows positive hydrotropism.

e ta g
o . a
.
. M !
- .
.

Experiment: 4To demonstrate geotropic response of
the shoot and root using a klinostat.

Materials required, A klinostat, a bean seedling.

Method. The cork of a klinostat is adjusted to a vertica:
plane, so that the bean seedling is horizontal. Tl.=
apparatus is then rotated for a period of time and then
stopped and left for sometime.

Observations.There was neither a bending of the shuu
(plumule) upward, nor the root (radicle), downward, i e,
the shoot and root remained straight. But when the rotat;on
stopped, the shoot and the root curved upwards and
downwards respectively, afteratime.

Conclusion.Both shoot and root did not respond to
geotropic effect because the effects of the stimulus were
diffused by the rotation of the cork disc. This shows that the
force of gravity affects the growth of shoot and root.

Secondly, the experiment proves that growth is due to
unequal distribution of auxin.

NOTE: Aklinostat is an instrument which supports the fact
that phototropism and geotropism are due to une qual
distribution of auxin in the shoot and root respectively. The
instrument removes or neutralises the effects of directional
stimuli of lightand force of gravity on the plant organ.

The parts of the klinostat include a clockwork mechanism.
This bears a rod which carries a metal disc and to the metal
disc is fitted a cork disc. During an experiment, seedlings
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(a) Atlas (anterjor view)

Odontold
process
Cervical rib
Neural 1
Facet for atlag Vertebrarerig) e
canal
o aereg o Fg::‘ for Odontold process
Neural arch d
Neural sping (d) Axs (anterlor view)
Ptezygapohysis
Neural canal
Cervical Vertebrarterial canal
rib Epiphysis of the centrum
(8) Typical cervical vertebra {(anterior view)
Neural Neural spine
camal Neural arch

Transverse process
Prezygapophysis
Centrum
{(f) Thoracic vertebra (anterior view)

Neural spine

Melapophysis
Prezygapophysis
Neural canal

(g) Thoracic verlebra (lateral view)

Postzygapophysis
Anapophysls

Epiphysis of the
centrum

Eplphysls of
the centrum Transverse

process

- Centrum
(h) Lumber (anterlor view) " (i) Lumber {lateral view)
Facet for lllum ‘ Neural spine
Neural spines Facet for lium

(k) Sacral vertebrae (fateral view)
or Sacrum

() Sacral verlebrae or sacrum {Dorsal view)

Parts of the axial skeleton (a-K)
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-‘Révl'sion Questions |
\ POaTINGT
AP
Wl
i ,f"l}hcsc s

uc“""? B.Collenchyma
mo D. Xylem

[SSUES IN PLANTS

¢ serves the function of support angd

ubt‘“y!‘s/26 supporting ti

AUV cells serveas upporting tissues when they
Pﬂ"‘hy?:, chloroplast B. have crystals

‘A';g:omﬁ flaccid D. become turgid

C

g947
1

% Ul:h m parenchyma is sometimes used for
¢

¢
1. food s1OT2E%

.PCE/ZOOOIZOITypeA ’ N
The plant tissue that 18 functionally similar to animal
pones i

A,endodeﬂnaltissue _

g.sclerenchymatous tissue

C.epidermal tissue

D, parenchymatous tissue

6.PCE/96/19
Which of the following contributes to the rigidity and

strength of the stem?
A.Parenchyma
C.Sclerenchyma

7.UME2008/22
Akrelant parenchyma cell also acts as a supporting tissue
when it

B.Cambium
D. Xylem

A, becomes flaceid B. contains crystals
C.becomes turgid D. is pigmented

1. MOVEMENT IN PLANTS

8.UME 81/42

Growing yam tendrils climb for support. The growth
Tesponse is

A'haptotl'opism
C‘Pth()h'Qpism
-¢hemotropism

?{fUMstzll 6
%015 0f plants are normally
:ggs't'_"ely phototropic
e ively geotropic
_ ;g‘.“.”ely hydrotropic
Siively hydrotropic

B. geotropism
D. hydrotropism

E. :
Negatively chemotropic

10.UME/83/37

In iti :
a positive phototropic response of a coleoptile, the

P
gion of greatest curvature is brought about by the

Qg' ovement of auxins away from the region of curvature
C.l \;]en ‘_i'St.nbuﬁon of auxins in all parts of the coleoptile
-Inhabitation of growth by auxins in the region of smaller

g' E oncentration of auxins in the region of curvature
-Absence of auxins in the coleoptile

11, UMBSBD?

Taxism differs from tropism because

A.the whole organism is affected
B.itisadirectional movement

C. itis aresponse to multi-directional stimuli
D. part of the organism is affected

12. UME/91/30

The movement of the whole organism f0 an external

stimulus is termed

A. tropism B.ataxis
C.anasticmovement D. aphototropic movement
13. UME/93/23

The response shown by the tips ©
plant to the stimulus of gravity is
A. haptotropism B. phototropism
C. hydrotropism D. geotropism

14. UME/95/20

f the root and shoot of a

When a healthy shoot of a flowering plant is illuminated

from one side, auxins accumulate on the
A. non-illuminated side of he shoot

B. illuminated side of the shoot

C. upper side of the shoot

D. lower side of the shoot

15. UME/2003/25/Type A

The response of plants to external stimuli in a non-""

directional manner is known as
A. nastic movement B. phototropism
C.tactic movement D. geotropism

16. UME 2010/23/TYPE: D

(o
(¢

e

Which of the following stimuli is likely to elicit a nastic

response inan organism?
A. light intensity B. chemical substances
C.gravity D.touch

17. Tropism is defined as:

A. Movement to asource of light

B. Growth away from or to source of gravity

C. Response to water

D. Growth ourvature to diffused light

E. Growth towards or froma unilateral stimulus

18. Nastic movement &.g. is seen in the opening of flowers
and buds, is a response (0 the external stimulus of light.

This stimulus, however, does not determine:
A. The opening of the flowers orbuds

B. The direction of the mov ement of flowers and buds

C. The period of opening of the flowers and buds
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D The

 Now duration ol opening of the (lowers and buds
“. Non

cofthe nbhove

O Tlie:
"\ ’.‘l.:‘t's 2 good example ofnegative geotropism:
LT ho ‘m\ mward growth ofroqts of the palm tree
Cn Proproots of the screw pine
l - etoots of epiphytic plants

). The breathing roots of mangrovetrees

E.The claspit_1g roots of pepper

o .
20. Rhfz_omcs and some stolons growing horizontally are
A. Positively geotropic

B. Negatively geotropic

C.Nearly negatively peotropic
D. Neutral yeeoop

E.Noneofthe above

21. The kiinostat is used in geotropic experiments 1o
illustrate:

A. Positive geotropism
B.How geotropic responses could be prevented
C. Negative geotropism

D. Horizontal geotropic curvature
E.Noneofthe above

22, If young seedlings are illuminated from the top, the
seedlings will:

A. Bendtowards the top
B. will bend sideways
C. Remain straight

D. Grow taller
E.Noneofthe above

23. When the sensitive plant Mimosa pudica is touched its
leaves drop. This is due to:

A.The inherent nature of the plant

B. Contact stimulus

C. The activity of the pulvinus of leaf bases

D. Differential changes in turgor in the lower and upper
sides ofthe pulvinus

E.Noneofthe above

24, After a storm, the maize plants in a field are found
blown down. A day after this, all the plants straightened up
atsome nodes of the stems. This is an advantage of:
A.Negative geotropism

B. Negative phototropism

C. Wind activity

D. Hydrotropism

E. Positive geotropism

25. If a young seedling is stimulated by uniiateral light, the
seedling bends towards the source of the light. The
accumulated hormones on the shaded side of the seedling
caused

A. Contraction of the cells on the shaded side of seedling

B. The elongation of the cells on the illuminated side

C.A greaterelongation of the cells on the shaded side

D. The seedling to bend away from light

E.None of the above

26. The opening and closing of the stomata of leaves are
controlled by anumber of factors such as light, humidity of
the surrounding airand water absorbed from the soil. Light

98

is responsible for:

A. The evaporation ol water from the cells

B, The formation ol carbohydrates in the Stomaty
C.The formation of carbohydrates in the guayg ol
D.The formation ofthe chloroplasts in the guarg cls |
. Nonc of the above elly

11.3.SUPPORTING TISSUES INANIMA LS

27. Which of these is not true of the skeleton?

A. The skeleton supports the body and its 2580,
structures Oy
B. The skeleton, especially the long bones,
red blood cells

C. The skeleton serves as structure for the insep;
muscles

D. The skeleton, especially the skull and the ribs, py,,
the delicate structure within them o b
E.Noneofthe above

gives Fisey,
ty

On q |

28. Which of these isnotan external skeleton?
A.the scales B.the carapace
C.thecarpals D. the hoofs

E. Noneoftheabove

29. Which of these make up the internal skeleton ofy
animal?

A.Boneand cartilage
C. Water

E.None ofthe above

B.Ligament
D.Elastin

30. What type of skeleton has the earthworm?
A.itisabony skeleton

B.itisaninternal skeleton
C.itisahydrostatic skeleton
D.itisanexternal skeleton E. None of the above |

31.PCE/98/21/TYPEC :
The difference between tendons and ligaments is that [
A. Tendons join bones to muscle while ligaments join by
tobone I
B. Ligaments join bone to muscle while tendons join k!
to bone ;
C. Both are strong muscle fibres but tendons are stronger
D. Ligaments are found in the hip bone while tendonsz
found in the shoulder bone ;
|
32.UME/84/15

Exoskeleton isNOT found in the

A.maggot B.mosquito larva
C.earthworm  D.caterpillar E.termite |
33.UME/84/39 |

The axial skeleton of a mammal does not include the b¢
ofthe

A.skull B. tail
C.limbs D.back
E.neck

34. UME/85/29

The appendicularskeleton is made up ofthe
A, limbs
B.skulland limbs
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0/1
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120 o
Mﬂcmiﬁzn of zygapophysis is for the
\ freemovement of the bones

riofthe interqal organs
c';lgr;ﬁon ofthe spmal_cord
.articulation of successive vertebrae

19,PCE7/19 )
The part of the typical vertebra through which spinal cord
passes is the

A, centrum B. neural arch
C.neural canal D. vertebraterial canal
40.PCE/9924/Type E

Theball and socket joint allows movement
A.only in one direction

B.upand down with slight rotation
C.in two directions D. in several directions

- 4LPCEM3/24

Thetype of joints found between the bones ofthe ankle is
Aliding or gliding B. ball and socket
C.hinge D. rotatory

£ Whi_ffh of the follow is NOT a function of the
"ﬁmmalmnske]eton?

“tTolection
‘T“‘nsportation

B. Respiration
D. Support.

%EUME'zoogfzz
i alal skeleton is found inthe

B ::3::’ ;ibs, Vertebral column and breastbone

€, brta.;tbumems: vertebral column and ribs
0. ur i clavicle, ribs and vertebral column

*Sternum, uina and skull
44
me“CE/%na

Major difference between the atlas and the axis of the

cerl\‘:a.ml vertebrac is that only the axis possesses
oot Torattachment to the skull
-t odontoig process
. ongneuralapim

+Blarge trangverse process

43. W']iCh of these structures is not common to both atlas
and axis vertehrate?

-the vertebraterial canals B. the neural arch
- the neural spine D. the postzygapophyses
-the centrym

46..Whal is the importance of the neural canal?
A, Itcarries the neural fluid

B. Itcarries the spinal cord

C.itcarries the neuron

D. it carries the odontoid process of the axis bone
E.none of the above

47. The atlas and axis bones differ from other cervical
bones in this respect

A.they have no neural spines

B. they have no vertebraterial canals

C.they have no centra

D. they have notransverse processes

E.None ofthe above.

48, The thoracic bones are distinguished from other Lonzs
by the possession of

A. long neural spines

B. capitulum and tuberculum
C. vertebraterial canals

D. demi-facets

E.articular surfaces

49, What is the interveterbral disc?
A.itisapadin the centrum of a bone
B.itisapad between two centra
C.itis cartilage bone in the body

D. itis asoft pad of bone between the thoracic bones
E.None of the above

50. The lumbar bones are large and stout. This isbecause

A. they are the most important bones of the skeletor,
B. they carry the weight of the animal
C.they are at the back

D. they support the bones of the limbs
E. They support the large muscles of the back

51. What is the characteristic of the sacrum?
A.Thebones are flattened out

B.The transverse processes are
C.The bones are fused together

D.The neural canal is often very large
E.None ofthe above

small and slender

52. Whatis the name of the |
A.ltistheradius
C.ltisthetibia

E.Itis the ulnare

ongest bone of the lower arm?
B.Itistheulna

D.ltisthe intermedium
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g aftes rending this chapter;

3o fnﬂ»ﬂ“'i“

) Pﬁ:.d[]&'“@“
duction
w mpmducliun in flowermg plants
wﬂ:ﬂ Jction in mammals
b ship behaviour
ON
ﬂﬂogifr:! the process thfo:ugh yvhich living
cise 10 young ones of their Kind. There are

g'l\TC . . fretal
S5 0 eproduction Wiz, asexua and sexual

0
e
o adon,

UALREPRODUCTION .
WM uction s the formation of new individuals

M;:c coli(s)ofa singleparent.
yery common in plants; less so in animals.
1

v .
‘;":‘:qu split via budding (for example baker's veast),

sltmg i a'mother' and ‘daughter’ cell.

re formation _ ;
weny multicellular organisms form spores during their

» cycle in a process called sporogenesis.

%anls and many algae on the other hand undergo sporic

. auiusis where meiosis leads ta the formation of haploid

oes rather than gametes. These spores grow into

‘ ~diicellular individuals (called gametophytes in the case

of plants) without 2 fertilization event. These haploid
1 adisiduals giverise to gametes through mitosis.

Fragmentation

Fmgmentation is a form of asexual reproduction where a
¥ grganism grows from a fragment of the parent. Each
fgment develops into a mature, fully grown individual.
Fragmentation is seen in many organisms such as animals
m‘i‘mmﬂ worms, turbellarians and sea stars), fungi,
‘ndplants,

ﬂ“’“‘“ V_Bgetxtive Propagation _
h‘m‘_‘“ organs have been used for asexual reproduction,

slems are the most common.
::!m&
hﬁﬁ“{mcihs;swmsﬁamh over and take root at their tips,
Theh o eW plants,

Tizantal above-ground stems (called stolons) of the

s‘ | ! 1 ¥
Irawbc“')» lor example, produce gew daughter plant® ¥
allernate nodes.

Underground stems
* rhizomes

*  buibs
*  ¢ormsand
*  fubers

They are used for asexual reproduction as well as for food
storage.

Ivises and day lilies, for example, spread rapidly
growth of their rhizomes.

by the

Leaves

The typical example is the leaves of the comiman
omamental plant Bryophylium (also called Kalancho#).
Mitosis at meristems along the leaf margins produce tiny
plantlets that fall off and can take up an independent
existence,

Roots

Some plants use their roots for asexual reproduction. The
dandelion is a common example. Trees, stuch as the poplar
or aspen, send up new stems from their roots. In time, an
entire grove of trees may form — all part of a clone of the
original tree.

Artificial Vegetative Propagation
Commercially-important plants are often deliberately
propagated by asexual means in order to keep'particularly
desirable traits (e.g., flower color, flavor, resistance to
disease).

Grafting: In grafting 2 plants are used to develop a new
plant with combined traits from the 2 parent plants. In
grafting the scion is the above ground part of one plant.
The scion is attached to the stock which is the rooted part
of the second plant.

Cuttings: Cuttings are part of the plant that is cut oft of the
parent plant. Shoots with leaves attached are usually used.
New roots and leaves will grow from the cutting. The shoot
is cut at an angle. A growth promoter may be used to help
with the growth of the roots

Layering: In layering a shoot of'a parent plant is bent until
it can be covered by soil. The tip ofthe shoot remains above
ground, New roots and eventually a new plant will grow
These plants can thenbe separated. '
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ENUALREPRODUCTION INANIMALS

i:‘issinﬂ
Animpo
ame other

rant form of fission is binary fisson but there js
type of fission that called mutifission. In binary
sion, the parent qrgpnism is_rc;placcd by two daughter
oreanisms, because it literally divides in two.

jamultiple fission, the nucleus of the parent cell divides by
milosis several times, producing several nuclei. The
avioplasm then separates, creating multiple daughter cells,

Budding

Here. offspring develop as a growth on the body of the
parent. In some species, €.g., hydra, jellyfishes and many
echinoderms, the buds break away and take up an

lntlepcndcm
Temain at
colonies

existence. In others, ¢ g.. corals, the buds
ached ta the parent and the process results in
parasiti Of animals. Budding is also common among
MUcanimals, e.g.. tapewornts.
Fragmentation

As e .
. certain tiny worms grow to full size. they
spontancously break up inta 8 or 9 picces. Each of these

fragments develops into a mature worm, and the process is
repeated.

Parthenogencsis
In parthenogenesis ("virgin birth"), the females produce
°Bss, but these develop inta young without ever being
ﬁfmliz‘:d- Parthenogenesis occurs in some fishes. several
Kinds of insects, and a few species of frogs and lizards. It
floes_no( normally occur in mammals because of their
imprinted genes. However, using special manipulations to
circumvent imprinting, laboratory mice have been
produced by parthenogenesis.

Cell Division by Mitosis
Mitosis is a type of cell division that produces genetically
identical cells. During mitosis DNA replicates in the
parent cell, which divides into two new cells, each
containing an exact copy of the DNA in the parent cell.
The only source of genctic variation in the cells is via
mutations.

Interphase

the

This is when the cell is not dividing, but is carrying out its
normal cellular functions.

chromatin not visible

DNA, histones and centrioles all replicated

Replication of cell organelles e.g. mitochondria, occurs in
cytoplasm.

Prophase

chromosome

chromosomes condense and become visible — this prevents
tangling with other chromosames.

Due to DNA replication during interphase, each

consists of two identical sister chromatids connected at the
centromere

centrioles move to opposite poles of cell

nucleolus disappears

phase ends with the breakdown of the nuclear membrane

spindle fibres (microtubules) connect centrioles to
chromosomes

chromosomes align along equator of cell and attaches to a
spindle fibre by its centromere.
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cross over (chiasmata-

yetaphase |

Metaphase 11

~bivalents line up ON equator * chromosomes line up on equator
—
anaphase 1 Anaphase 11
- chromosomes separate © centromeres split
(not chromatids- * chromatids separate.

centromere doesn’t split)

Tc_i_o;hasc |
- nuclel form N —
- eell divides /N.‘ -
“cells have 2 chromosomes, [ gr 3 J
not 4 chromatids.
\%
. N /

—_

Telophase 11

- 4 haploid cclls, cach
with 2 chromatids

+ cells often stay together
to form a tetrad.

Weiosis and Sexual Reproduction

Sewual reproduction is the production of offspring from
"0 parent using gametes. The cells of the offspring
e o sets of chromosomes (one from each

Parent), so are diploid. Sexual reproduction involves
WO stages:
* Meiosis- the special cell division that makes

baploid gametes
&Mi—%‘m'—f’& the fusion of two gametes to form
a dl‘plOId Z)/gole
Ther
' E 1 » - 3 ~
¢ differences between meiosis 11 and mitosis:

NA will not replicate before meiosis I1

Th? sister chromatids in meiosis 11 will likely not
identical due to crossing over

The number of chromosomes at the center of the

“ll in meiosis Il is half the number of

c - - .
TQH\OSOIHCS N Milosis.

Meiosis results in 4 genetically different haploid nuclei

SEXUAL REPRODUCTION

Sexual reproduction: the process involving the fusion of
haploid nuclei (23 chromosomes) to form a diploid zygote
(46 chromosomes) and the production of genetically
dissimilar offspring.

Advantages: produces genetically different offspring so
they don't all die from change in the environment,
Disadvantage: it takes lots of time and energy, good
characteristics can be lost.

Sexual reproduction in humans

Testes: have many coiled tubes which producesperm, and
the cells between tubes producetestosterone,

Scrotum: holds testicles

Spermduct: carries sperm from testicles to urethra,
Prostate gland: makes seminal fluid (semen =99 50
seminal fluid and 0.5% sperm) (*actually it makes Pros.tate

105


9jabaz
Download more books at 9jabaz.ng for free!


==
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v nt
Male reproductive s) ste

Nuciees

Ceninales., =

—
o o2
.huu Midprece

7 Mitchondna .Mk.
- M‘~

\ﬁm \y .x
ﬁnr_, l.\V\ Jﬁ/ﬁlﬂﬂ“ﬂ\w@.& Sperm coll

Structure of sperm cell

Ovary, contains follicles which develop into the ava
andproduces progesteraneand aestrogen (fiormones). "
Oviduet: aka fallopian tube, carries, the ovum to the
& Fertilisntion occurs inthe first 143,
Literus:akawomb, where the fetus develops,
Cervix: neek of werus: a strong rigid muscle, moist by
ictswitha small opening
Vagina: aka binly canal, recejves the penis during
itcreorse,and is the way out for the baby at birth, Moist
tube of musele abour Serm long, it is very flexible and
secretes slippery mucus when aroysed,

Fallopian tube
a\WMMfIM\\I

A

E DMt tiym

)
Femaje "eproductiy,

$Ystem
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A By

o adde

is 1z called

O make gy
cul

FANT

third from the oy an

!
atiduet U156
Krhe<ge PR
m _“::.:_.:: the joining r.r,.._:;::.\.
ertills

. m:q_.
peles) o form a ¥ Hnte,
A n—....:: (gan

A b

: 3 !
Dey n_:_::n:_ :.Q., ﬁ:,_n. )
i, Onespermipenetrates

ambrane .
2. The ovum membrane alters 4,

sperm. R . T

1 Head of sperm (male nuclens, WPpros
fuses with the nueleus of the gy, " sy,
4. Zygote divides over and ayer 1, o
" calledan E:s...vc (6 days after
5. It implants itsell in the wy s,
(implantation) which 5 Followey , ™
(developmentintaan individf Yy,

Eniest

L:..-...—:‘F' 0
; i reprodt

. Sest nthin
Development of fetus: zygote 5 changegy, e (f,* p
ﬁ__znaﬁmszcaggm nm:m by ::_ov.w;"_.;n. ; ,,:L:E._,:_.,.F_
(organisation of cells into tissues Ndorggne A Sepe _d:?.ur:,
Umbilical cord: contains umbilica) ey . petal: T,:T_:c
deoxygenated blood and waste Productsg, , 1 nestiTies W

fetus to placenta and umbificy] Vein g po! ...“..,”nu,,_."“d_.mu
oxygenated blood and soluble foqg Stch agi __r..f....”...q._._..n_,.. |
and amino acids rom placenta 10 fetys. | T AL ..7.:._0_
blood of the fetus g ;.m.“._. __.___.r ‘platd
Placenta: organ for exchange of soluble myper, M.. e
foods, wastes and oxygen between motherangf, ' Priien tube:
the physical attachment between the Wenusarge, turnie! down
Ithas the mother's blood in it (*Italso mr.:va.,e v Stucare of
protection for the feus from mother’s imMuges Developmen
blood pressure difference, ang it secretes - I0Side the o
maintain the uterus since the COMPUS luteyn foee  E0CH OVULEE
onthe third manth) * ofthe ovary.
Amniotic sae: nembrane remains atta
broken gt birth. At the stan,
Amniotic fy nuecellus. A
QQ_.zm outar form an jnp
protecting t
called the w

hich encloses ame

uid: protects fetus against mechy
idtemperatyre fluctuations,

Oviduct Atthe ceny
haploid e gg

Amniotic i

Cavity .

Artinion

Utering.

wall

o_am::m_: of foetus in the atertt

Ua‘_
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o nfeples 10 aVanE croxs poy
SR accions planiy: 5 k__“”.za....
5 st be are only male -y, _r E"_E;
_E:. exual plants of the same »wam..”cn _5:.?;
Paollinatin afn caf the only female - they ey __.._e. n, Ly L
Aty __3____”..”.:._“”“.: 8 rel¥ « Monoecions 1_==_“<~Mn”.=_r ny«r_.:‘ A m__owﬂu
_:__:m._:‘f: e 1o 10 orced 10 the only male; other :cf._.:n Moy
ey pe sther floWeT only female. Sa, selp E“w_.a; the 4
Self-paltinntion mw m,_“, ore ﬂ_._‘.a_.n:nn in the :E:_moq_ﬁ:. m m_ m_.sa\\
stigmns of the sam aize it g,
on the same Dot . Protandry: Anthers o Som F;_,_H
retinble, particit/ariy 1 poth gam! q st pollination of imm ~oMe pt.
! i s thal ed 107 ature g i
A ___2__,:._ .__r._,mﬁmr ‘_LE__ s well &,aﬂ.m..:_.:m muy be is therefore not possible, _.wz_yz_p
same ::_G a4 _:.%:n:% a:____?:.__ zu__:aa if there . Protogyny:The stigmas
Mq__,k__ﬁﬂﬁ_”__, However _.__aa.,.m__& “_.,”_a cstios in the E_q_mﬂ__ﬁ. o Self-incompatibility; rc_u_wm::nm_z \
anlageous. ! csive charac - the plo o = : -
are disadvantageous TCESSNALE e than if the P the pollen tube does noy gro tlion . yute——
they are much more likely eful than fertilisation takes place, wel) o
cross-pollinates. . P Wit
m_,ﬁzw.ﬂu____._..:a:u: s less roliable "_L___% M._m_ww..cn.zn hecause
self-pollination, but it is genetich J cases. ovary wall -
genesaretransferred and var fation in
3 allinated, others are insect pollinateq, pracents =
Far those plants that cross-pollinate, some A€ wind P Here Bte,,
the differences: e m -_— N
= Iusect pollinated flowers: e
[Feature: Wind pollinated owers: Il|\||l1|r|\u e ™~
L s arge, brightly: coloured, conspien
ctals: | Small ifconspicous, somerimes absent. F_.zmwﬂ“a ightly »CANspicoys g -
If present, not brightly coloured. ; esa,'__
: . d Often scented. A
Seent: None, it AGh
ectary: Absent. Present.
Pollen:  Produced in large es::.:.&.. light, Less produced, pollen grains larger, oy
smooth pollen grains. ald attachment to insects and to m.nmmau: ﬁ_ﬁ%_,_
: el ’ o Fouiilizati
Anthers:  Move freely, sopollen is casily dispersed. Fixed to filaments and positioned . .
with visiting insects. 0 comg iy, .
Stigmas, L s * Tz fullowin
= i Large often branched and feathery, ; : i. The
hanging outsidethe flow 2 Small inclosed within the f] LY
2 e erto trap pollen into : o OWer, positione pro
: conta AR 1o
rent ct with visiting insects; ] plu
Fertilisation eitt
If the pollen grain | the triploid pri
ands on iLla i e triploid pri y atte
tube will grow so Bm,n.\naﬁwmq_.._w“_%% M_Mn V_H__ww._m a pollen _EEQMm—n_uwmmﬁwwhﬁ_owuﬁa nucleus, sus
i 10 G 3 cell, hi ilisati > &
h the embryo sac, can be fertilised, A tube o denaway  seed, sation, the ovule sk~ 2. Th
1€ gram, its growth being controlled by < b ierens fram tin
the tip of the tube. J¢ may grow d ed by the tube nucjens ar s
chemicals made by the rS W downwards in responge 1o us
14 - e ol S
chemotropism). ay (a response known a di
During the !
' growth : 3
generative and extension of g ¢ Te
s § _:“.n_u__mn behind the tube e, € tube, the ex
0 produce . Cleus, diyj :
“53 enters the cé_%s;“u_.h_m h. d_aoz_ gametes .QMNJ_E -
the embryo B0 the mig, ’ Ollen er
sac w : Topyle a
tube nucleys a_ow_h. W_n tip of the tupe cE._,J_MN . & m
fertilisation, T “hat followsg ;o BM_M%UQF 2 b
I male samete fuses with double [
2gote. ith the egg cel) prod o
mi uce a dinla: 3.
ale gamiete figqs With boij a diplojg M.
Ve polay nuclej to 6.
Produce
f—
¢
a
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lell Pollen gain

Pollen tube

Pollen tubes

a? approaching
ovules
Q..aﬁm
i
Receptacle

placent? Stalk of ovule

Embryosac

Male nuclei

Protective
coats
Secondary nucleus

Micropyle

Pollen tube
fertilization in flower and structure of ovule

Thefollowing happens:

|. The zygote divides many times by mitosis to
. e TL 1l timtee t RecaMEe A

E:.w they can be brightly coloured and sweel:
Ammals will eat them and scatter the seeds either’
at the time of cating or when they are passed out
ofthe gutin defecation, unharmed.
3»8__3_%.0__:%: of ovules within the ovary is called
1. Marginal oH he main types of placentation are:
2. Pari .8.Crotalaria

arietal e.g, Pawpaw
3. Axilee.g. Tomato
4. Free-central ¢.g. Waterleaf

;O arra

Wall of T.S
ovary Placenta
Ovule N
(seed) Placenta
MARGINAL -

PARIETAL

AXILE

Types of placentation :

TYPESOFFRUITS
There are two types of fruits viz:
1. True fruits: These are fruit developed from the ovary

alone e.g mango, orange etc
7. False fruit: These are developed from the ovary and

other floral parts such as the calyx, sepal or receptacle e.g.
apple, pear etc ’

CLASSIFICATION OF FRUITS
T i aeeified inta two ast Dry fruits and
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is the bristle wing like structure of the seed-fruit ¢.g.
Tridax,

Water dispersal ( Hydrochory) - this is for plants that c.m;
float on water e.g. coconut. Most of the magrove specie

are dispersed by this means. ) or
Animal dispersal (Zoochory)-this can be eplzooc!l%fyb

endozoochory. In-epizoochory the seed is carrie ):
animals accidentally on their body because the seed/frui

of the plants has structures that made them adhf:swe tlm
animal  skin/fur e.g. Triumfetta, Desnfodmm. bﬂ
endozoochory the plant has very attractive fruit that can be
caten by the animal, The seed will be also consumed by the
animal byt not digestable e.g. guava, tomato.

Mechanical dispersal - dispersal caused by dehiscence Of
fruit. The fruit is usually pressurized and when ripe wil

explode. A good example is the fruit of okro — Hibiscus
esculentus.

WIND DISPERSED FRUITS SEEDS

. 4
AR l1 I
N Wing
» V.
Pappous { < ‘
of hairs

ANIMAL DISPERSED

ACANTHOSPERMUM DESMODIUM

BOERHAVIA
BIDENS
a schizocarp

WATER D
Germinal por

COCONuUT

Dispersal of fruits

x Hair
Seeq
OMBRETUM
TRIDAX =

EXPLOSIVE SELF DISPERSAL
5 Seed

F-Frult stalk

ISPERSED Mesocarp
(tibrous)
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ar

carp
+5)

docarp
ired)

ndosperm

nains
yle

3l ﬂa%nnm vegetatively by
)
4__.._:..:,

B.fragmeny

D. budding "

_OHE..E.E._.: i

52
B. sexual eproduction
D. vegeative Propagation

T L in lower i

¥ gary fission in lower organism, the nyeley, is

W undego
4o Ui o . .

- B, meiosis
: D. mutation

g B. v._a&:m
»wé.pa__,% D. binary fission
o Us

ME/84/34

el reproduction does NOT oceur in
Jucor, Spirogyra and Paramecium
wnicillium, Paramecium and Amocba
\tycor, Rhizopus and Penieillium
gmoeba, Spirogyraand Mucor

¢ fhizoputs, Ascaris and Amoeba.

UME/B831
mﬁw__ of these plant groups are normally propagated by
penalmeans
4 Banana, yam, pineapple and cassava
8 Yam, cassava, rubber and banana
assava, orange and banana
0 Bynana, cashew, coffee and pineapple

b plintain reproduces asexually by

Asickrs  B.buds  C.fragments  D.Spores

112 NATURALVEGETATIVE PROPAGATION

LUME 91/3:
Eﬁzm propagation is described as asexud
Siduction because

m_ "Moductive organs are not invol ved

.r.._zs individuals are not formed
_”_,Hm_q Tiew plants are produced

e Is o exchange of genetic malte

“UME gay)q

Usg .
ws__.wm,_. ound sterns which grow horizo!
;.

1

rials

Jtally through the

< E, stolons
b B. thizomes C.runners D-coms B

ﬁvm._. E.Sm.._muow
%_m__ Rotat 5
S Buly g
E + oy

O gy P fool

Cohizome D, root tuber

U ump
Acon, 18930

' differs 1
At i+ TOM & by

Stein s in that
B, 1ty 5 4

_...___.i.__.n_
5. , ..xn.:....m
C. .E_Ea,,_ww M.,M@,Mam_.;n —] m:umﬁ_._mu..”“w'u:
A L

D. adventifioys BE_“ _m.”. ﬂwm_v.””“. fhe Jeaves
:Zm...uo\..,w
' elephant o
of  PUmaEmss is propapsted vegetatively by means
A, Comyg i

Ma B, Bulbity C. Buckers D, Stolons
13, UMEma;19
An onigp bulb j

is u bulb because i

A. has tuberous stem .
B. has g redyced stem
€. has ndventitious ro.
D, bears many buds

and thick fleshy leaves
QL

ot the podes

14. Certain plants known os *runners can easily be
Propagated. This s dueto the fact that
A, they are numerous
m.. they store readily food
€. they grow only in the rainy senson
D. they can produce adventitious roots quite readily at
their nodes
E. they fie horizontalty on the soil

15, Which of these is propagated by means of the sucker?
A. the canna lily

B.the cocoyam

C. the onion

D. the Indian bamboo tree

E. the plantain

16. How is the cassava plant propagated?
A. by means of Its seeds

B, by means of roots

C. by means of leaves

D. by means of cuttings

E.Mone ofthe above

17, Which of these plants can be vmc?_mmﬁa by the leaves?
A. Spinach B. oAs._cq

C. Bignonia D.Liliac

E. Bryophyllun pinraiim

{8, Which of {hese is NOT the advantage of vegetative

jon? N
Hu%ﬁﬂoﬁ plants are not dependent on pollination and

-certain devices N
m_ﬁ””w_,%a orow bigeerthanthey would otherwise
. = ; ==J 9 —

Y Mevelopmentisusuallyrapid -
< Uﬁ m_o.m lants cannot survive in sujtable nosa_:oa_.
s M:n wwﬂam& canbecoveredina relatively short period.
E. Larg

M
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i D. a::s_.,ﬁn_
( peloplinse

‘ 000/23 TypeA

o) £ by which a zygaie div

Vi,
e 5
TATIV e Ea_ﬂw&nn:n L &
LARTIACIALVEGE  roquires mnh? ) w fisg;
- i following A :::m_znn:nw:.. “Cleg,
1O LIMIER0 . whichol Kker C.gamee .
10 vegemtive propig velop D. SHE 2003/26 Type B
nveg siherplant o de ¢ Rhizomeé old- 30. UMEZ2 ,_:.i.n_.:‘_ScmaEnmnvu;_c_ _
p.Balh G fed on 10.80 2 Homalogous P B.CJe,
; oW 857 g g
. desired (ree mﬂ._:: isknot A.Cytolysis D.m
e __m__ old-cstab toke C. Mitosis
estabilished plant. R.thes! .

D :F..n:nr
C. thescion

E. the stock

sl
21, What doyou tinderstand by
A, Itisaplantpart o .
B. ltisatermused in E.cﬁ.mm o dontothest

A - po thal y
is the needed tree

24. PCER7/22

The develapment of young ones from unfertilized €ggs is
known as

A.metamorphosis

B. oviparity
C.viviparity

D. parthenogenesis
25, PCE92/25
Which of the follow

_ describeq ;
D.celld __.?E_:__:s: s
26. PCE/92/24

During sexya) reproduction jp ¢

_.
Melaphage) 105 Occy

11 mm. None of th

mitosis are the chry,
aliit 1:&3:30 of ssaa_n__m,
the middle &
A, Interphas
C. Telophase
E. Metaphase

B.py,

D. g e

?.E_E.n

p REPRODUCTION INFyp
A the desired plant _uh.%.__mm'c..»r rcs:
D. e dt. . y ) _
- Noneaftheaboce 1231, PARTS OF A FLOWgg ,
12.2. SEXUALREPRODUCTION FUNCTIONS
css. of JME 80721 .
S UMENIYS ing is TRUE of the prot 32 UMEBO/21 fruit formation, the gy, .
Which of Eo_u E___ﬂ._wmm_._w:q_a TR For ﬂoh_._ﬂw__.“””m:%nnsa 3 Q:»,mn
jueati am ' e
Mdﬁ_wwﬂnm_nﬁﬁ disintegrate the m”w:m B, ovey
Eachex.conjugan divides ol once D a— D.onj
B. Eachex 2__:._:% dergoes division C. pistil (gynoeciu e
-. Macronucleus underg 08 ] -pis
w. m\wﬁ_ “s ieroniicleus divides twice E.receptacle
2. PCE/97/2 A ion of  33.UME93/27 .
%.nﬂmﬂm\o}s.a.& associated with the formation of Themain function ofthe Setitota :n:.m:ws
i fine iathe A.attract pollination agents ‘
o Dphase w. s_n.awswa B. protect the flower while stil] in the bud
C.anaphase . telophas

C.serveas landing stage for insects
D. protect the inner part from dessication

34.PCE2006/8 TypeA
Thecalyx ina
A, fertilizatioy
C. pollination

flower serves for

1 B, attraction
D. Protection

ing processes Yesults in gamete wu.vnm.\o.,._bw
formation? A fl i
atio A flower w
A, mitosjg B.meiosis o,
C.cell enlongation

th all jts Carpels or ovaries fused gt

A, S¥nearpoyg
C. Monocarpoyg

B. apocarpous

D, polycarpous
. roduc Pirogyra
M_ oves M__M u__ﬂm »naa:mﬂaz i referreg 1 as _m.mu i .uﬁm vom\cdﬁ ;
n,,_ﬂ__ﬂmmwn«% b Ze0spore © WO Whorlg i e flower that are directly et
. female Samete Maa:n:o: of gamete are
27, PCE/96/ B MMW sondandrocgiyy,
T et “androeciy, i
b ,.” _wmmmmba closis al i__oh Chiasmagy OCeurg jg C-Calyx ang Mw””mmﬂzomn o
-pro e . *Cium
C. perigyny D, EMMMW\%M_ D. caly and corg],
28. PCE/06/3/ry pp. . 37 Whay;
CE/ y g
Inmeiosig, g Separation fg, Altj Minflorescences
A.anaphage || B ligh erchyg,

isa vers

C. g oSO Rowers

D, Itis g 2T ngement of flowers on a stem
s the g.m:o:.

Ngsystem off] ower heads

omco,\m

ut
40:

Aflo®
AP
c.pr°

47
_:wn
Af
C. P
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wers the petals are exactly alike and are
me h flowers are said to be:
r‘5,0 Ged.SuC

[ : B. Gamopetalous
3:“ 'E;ﬁfﬁ“': D. Actinomorphic
e
L;f,glofd
2
Pcfj?z’:n in which male and female parts of a flower
J9ﬂ;e c‘,ﬂd(;i fferent times 1S
e y B.autogamy
Tlho‘noga::y D. cleistogamy
L hodgﬂ
cd
/30 —_—
jO.UMEssy,lwiﬂg radial symmetry is said to be
*‘ﬂowermerous B. protandrous
i P‘n::gynou i D. actinomorphic
cpo
4/25
il PCE“ 9p|€ of adioecious plant is
exd A B.maize
E\- P;‘;apl o D. castor oil
0
1232, POLLINATION

p. There are many ways_in which plants prevents self-
'ilinalion. One such way is that the pistil of flowers ripen
first. Thisis known as:
A Protogyny
(.Dichogamy
£.Noneoftheabove

B. Heterostyly
D. Protandry

43.UME85/31

faflower is protandrous then it
A.must be unisexual

B.hasan undeveloped androecium
C.hasnoandroecium

D.must be insect-pollinated
E.canprevent self-pollination

44.UME 89/28

Wind-pollinated flowers usually have
A.rough pollen grains B. sticky stigmas
C.small and short stigmas D. longstyles

45. Which of these is NOT true of wind pollinated flowers?
A. The flowers are inconspicuous
B. Vast quantities of pollen are relgased
- The stigma of the flowers are sticKy
- The anthers are pendulously attac
head

E. The pollen grains are smooth

$6.PCE2004/25 Type9
¢ offspring resulting from cre

exhibit . e
A, Variable characteristics  B- idenuclal chz;actenst:cs
*Mghresistance D. low resistan

.UME 9925

1SECIS visit flowers in orderto
“'%¢d on the nectar
-Polfinate the flower

hed in the flower

ss pollination usually

B.deposit pollenon the stigma

D. transfer pollens from the anthers

48. UME 85/32

For pollen to be released in Crotalaria the insect must
depress the

A.wing

C.standard

E. antesepalous stamen

B.keel
D. antepetalous stamen

12.3.3. FERTILIZATION

49. What is the first noticeable change in the flower after
fertilization?

A.Thecalxisshed

B. The petals fall

C. Thestyle imbibes water .

D. The stigma becomes unreceptive to pollen grains

E.The ovules ripen

50. Ifa fruit bears above it withered sepals, stamens and the
stigma, the ovary is:
A.Epigynous
C.Perigynous
E.None of the above

B. Hypogynous
D. Semi-perigynous

51.UME92/25

Double fertilization in higher plants is significant because
itensures

A. formation of a fertile embryo

B. formation of a fertile embryo and endosperm
C.development of the seed

D. development of the fruit

52. UME90/31

Fruits which develop without fertilization are described as
A.simple B. parthenocarpic

C.aggregate D. compound

33.UME 84/29
How many nuclei are found in the pollen tube duri.g
fertilization?

A.2 B.3 C.5 D.é E.7

v v

54.UME97/26
The function of the part labeled V is fi
orth
A. pollen tube and pollen nucleus i
B.air, waterand pollen nucleus
C. air, anu'podal cells and ovum
D.synergids and eggcell

55.UME97/27
’;hi female gamete s represented by
C. ] B. I

1 D.1v

13
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s s 1N 210N eadochryts

ypown 4% the

waie n hpe o

B Thebean
D. Thetomat®

<o What is the name of the dry fruis whichsplit

"
w hoth ventral and Jorsal sutures”
. @, tisthe achene

D, lristhe capsule

&0 What is a drupe”

A Tt s Fruit with sofLepicarp
i1ty fruft with soft mesocarp
It ts fruit with fibrous mesocarp
{311 i fruit with juicy cotyledon

61 Which of these isamultipleor compound
fruits’

A The plum

€. A bunch al aranges
[, Naneofthe sbove

B. The bean
D. The pincapple

2 What is understood hy placentat ion in plants?

A 11 1 the method through which plants feed

[4. 1t iy the arrangement of the ovules or seeds inthe ovary
¢ 1t is the method the ovary feeds

D1t is thie way inwhich oviles take up their food

[ Itis the arrangement of fruits onthe branchofa plant

63, In the parictal placentation, the seeds or ovulesare:
A Arranged on the ryis ol the ovary

B Arranged on ane suture of the fruit

¢ Arranged on the free central axis

13 Arraniged on the edges ofthe carpels ofthe ovary

{2, Noneofthe shove

atation dhmen

0 Mirghan D

A 0 eyl
L

8 Bkt 1

pla i
¥ hibig

wrded as 2 T

1 sheath ol leaves
it wall fuse after ferjl;

_/u e testad and {r
& :r.#._{;_ endi
0. ithas colearhtza
[=.the pericar e see

67 UME 81135
y fruit formed I¥
carpelsis
Al a multiple frutt .
C.adry indehiscent fruit

L. anaggregate fruit

68 UME82/30
Any fruit which

vorin and coty ledon
and caleoptiles
d cont areepants

am a single Nower havipg .,

B. adry debise.
D. asimple frye

can break o severl g

containing one seedisa

A.capsule B. aggregate
C.legume D. sehizocarp
E. follicle

- ~‘7=" a1
5, enllgetior
fraw £F 18

« = maltip

1% achizo

69. UME 83/19

Groundnut is not really 2 ‘nul’ in the biologi: -
because

A itis harvested from inside the ground

B.its pericarp isnot hard and tough

g ) ..
C. its fruit is not succulent 5. UME

D.itis anachene A
A testa
70.UME83/20 st
What type of fruit is formed from a single flow ﬁm, Fz:.—»p
several freecarpels sseedt
A. Multiple fruit 79, UM
C.Aggregute fruit Cocont
££. Indehiscent fruit A, berr
C.eap

71, UME85/30 *
['he maize grain is a fruit and not a seed becaust 1 0.
Ahas alarge endosperm 5
w is formed from an ovary )
C.isamonocotyledon %%
_w. has no plumule and radicle ‘S

E. hasa hypogeal germination 81

st

72.UME 87128 A
'he pineapple fruit is best described as B,
w. .ﬂﬂmmﬂcmsa. succulent and indehiscent c
4 .:w.w_,_ﬁmswa. succulent and dehiscent D
B iple, succulent and indehiscent E
-multiple, suceulent and dehiscent
Ad A
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is
Marging)
Cntrg|
_.;r..,
T_ff.,r:_.:_:: N 22 R
i IS Tow,, awnabovels
dCor L - sy
OFBay b, gular, het maphroditic wiy, Stper;
3 regular, stiminate wi), sup Periay OVary
&t ular, __n:.:"._u_.:,@a:_n with ms_.nwn.._._o_. Ovary ¢
A fruit gng | iregular; pistillate wipy m._sﬁ__.& ovary ©
L O Oy,
< Ui - Ovary
4 7] i3l
fertitizag: 0 . \
g Hization e from acypselaby having
rdon nded pericarp =
. gpericalP
sirate, 4 Aw.ﬂm fused with the seed coat
e n .
_,_p._n_éq out growth enthe pericarp
) »
er havi
ving Severy) ¢ LMESSZS hi
adry dep: e | gydetiscent fruit which breaks up into one-seedeq part
L Yehisey, ) s
a'si ent .
imple fryj Tl B. capsule
D. legume
severa] AUNE me i
pars. gy flecamponents of castor oil seed and the maize grain are
e 1y EXCEPT forthe
;Nonm . e frujt ainberof 8@._2_2; B. locationof the embryo
p ( umberof radic les D.numbers of plumules
TUMESI/3
e b . {callection of achenes formed from several carpels of a
iological sepge | Tverts. ,
| Lamultiple fruit B. anaggregate fruit
1 Laschizocarp D. asimple fruit
TMUME95/23

e caryopsis is used to describe @ fruitin which the
Alstaand pericarp are separate

wﬁ:& endocarp are fused

Crestaand pericarp are fused

Deedcoatand fruit wall areimpermeable

gle flower having

imple fruit

yehiscent fruit m,,gsmﬁ\me
‘,‘_g_,__;& oil paim fruits can be grouped
h._m@ B, legume
tansyle D.drupe
causeit MiMeogs
“es_ it formed from two or more carpels containing
§ AL _mnnawmmm
ﬁ_w___ﬂ_n B. legume
e D. schizocarp
m 4 P
mwmm_g seeds are dispersed by wind. What attribute 0
A ;m_w assists in its dispersal?
by “ﬁ,w_c: of flatseeds
0 gy Siom of “wings™
D Sion of a floss
# mmwﬂsgw ofthe seeds
::amon_.:. anda

4

Stady

m?

a0 iy,

1
24, E..,.—.z@::

i
ﬂ UME 2005725 Type
he i
N o_“,._%._n::q _ﬁ.#_& Toriginates from the
C. small intestine WMM”..,h

M%a. 12005726 Tvpe D
irth control by, vasee ) )
i _:..V«n_,“w vasectomy is achieved by severing the

Al B, c. D1V

85. UME2009/25

The reproductive system of a male mammal is made upof
A. n_ﬁ._x..m. prostate pland, sperm duct and vas deferens
B. testig, prostate gland, sperm ductand vas deferens

C, oviduct, urethra, testis and sperm duct

D. testis, uterus, prostate ghand andsperm duct

86. UME201024/TYPE: D
In the male reproductive system of a mammal, sperm is
stored inthe

A urethra

. semniferous tubules

B. epididymis
D.vas deferens

§7. Whatisthe function of the vesicular seminalis

A, Ttisor the storage ol urine

B. Itis forthe stornge ofexeretory materials
C. 1tis forthe storage f spermalozoa

D, luis for thestorage ofelfete blood cells

E. Noneofthe above

¢ function of the vas defer
oth uring and spermatozon
he spermatozod

88 Whatis th
It {ransports b
tiransport anly thespe
[t transparts only uring
[t transports exeretory m
Noneof the above

aterials from the kidney

mo Qw3

ot thronght which urine and SpErMUtozoa pass

The du ;
mw:_:__ﬁ.s_c il i5: A
A the :?..ﬂ.: D, the vas deferens
fheureth .
m one of theabove
15
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7D

e el §

thEIARCES o ihe ey
ciivinie ..T...._A.N.r:_:. hod)
1. Nonenithe above
erive
032V TVpe A and :._,2::?.

1 males, the excretory

13, testes
. arcthra
. pe ina
03 PCE2001258 Typed )
& spermmtozon _._.:a:nqa inthe tesie
cotled tube enlled o deferens
A.xpenmalic cord C‘n?a.n_v,:.mm
C, scro

sis often stored

93, PCE98/22

The structure labeled 111 is the )
A.ovary B, cervix
C. vagina D. vulva

94, PCE98/23

The fertilized ovum is implanted in the part labeled
Al B.11

c.in D.IV

95, UME 200825

During ovulation, an egg is released from the
A. corpus luteum B. ovarian funnel
C. Graahan follicle D. fallopian tube

96. UME2010/30/TYPE: D

The barrier between matemnal and foetal blood is the
A liver B. umbilical cord

C. uterine wall D. Placenta

97. UME99/24
Fertilization in humans usually takes place in the
A. lower partofthe uterys
B. upper part of the uteryg
C. lowerpart of the oviduey
D. upper part of the aviducy

98. UME95/24
The sex of a foetus is determineg
A. meiosis

C. fertilization

%Eﬁ
B.copulation
D. placenigiion

99, PCE/98/25/TYPE: C
Identical twins are formed when LTS
A. isfertilized by one sperm

P A
’ 16 TYPES
100, P€ _,..M..M ey mary result from
Eectoplc _M:_.E_:.:

JevelOf L
. zation ofovum

cvelapinginthe fallopian tube

yoftiva ova

._w..i.sn:_.
< henons
¢ thenad

[).a 2y gole d

embryo has remained iy,

g miniature adult 4,9 hug)

mb. This process is knoyy, . *
B. Theafia,
D Foet

Vher the
—_,M_ﬂ_:.w it :anc_:n,,,...:_
expetied from the v
A.The mnu..a:o:

C, Parturition
E.None ofthe

2/2005/13/ Type: P )
102, _ﬂ.ﬁcﬂﬂ:n following :_dfa..um the mammalig, -
Mm,_”n::_le:m before the ‘.a_.__w..mwo__ Sidhe v_zna___a_ L
; . Ovary
i D. Oviduct

above

; n

3, PCE/2002/43/Type: 5 A, am
__%w developing mammalian embryo, extemg Shigi c.alla
absarbed by the

& volksar B. placenta w_wmm
C. umbilical cord D. amniotic fluid w,._.ma
104, PCE/2002/43/Type: 5 i
Inamammalian development, the function ofhe, 134
A. supply nutrientto the embryo qu_.n
B.act as shock absorber to the foetus 5 .
C.supply airtothe embryo n.vn
D. facilitate the process of excretion in the foetys U.ma
105.PCE/93/27 114,
The hormones contained in birth control pill: =21 per
femalesare A
A, progesterone and testosterone B.F
B.oestrogenand progesterone C.C
C.oestrogen and testosterone D.(
D.progesterone& follicle stimulating hormong
11
106. PCE2000/24 Type A fru
ﬁm hin the mammalian female reproductive sysem ™ A.
o1 Muscles which closes the lower end of theuss” €.
called
m. Servix B.vulya 3
-Vagina D.oviduct B
G_.\.C?_mm:uu m
lich of the o1y is NOT
ow s is NOT
Menstruagion? Wing stalements 18 (1
m.m_m_cnnm:r:on_:_v. 1
C.1t H mese,mo contains amniotic fluid 4
Enifies ng conception (

D, :55?3:5 |

E. ltmay ining ofthe uterus

cause paing i

116
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' .
arowth aler birth
ﬁ‘;.qui""( ; lc'{-onnulinn ol foctus and birth
i 'lﬂ"“‘ce;‘op" ent from zygolelo birth
I t'l"‘"‘thc [ormation ofthe zygote
Jfore
D
JI\'ESS,32 lacenta perf

mal, the P performs functions similar to

37 :
Mﬁ.sélm nnmls is the period
@ gion i
AN

.4
]l‘: 1 “ﬂ"l‘ e
S . ‘t 1 . .
0% o's cidneys and digestive system
lunis'hem and nervous system
p. IS o ctines and reproductive system

¥ r’ l . .
G lwzstine& heart and digestive system

10-°™ e mammalian embryo development, large

uring
DU %\ of oestrogen and progesterone are produced in the

ount
”ml?:ﬁ;;]ical cor B.amnion
o acenta D. amniotic fluid
111.UME98/26 .
The outermost embryonic membrane in the mammal is the
A, amnion B. chorion
C. allantois D.yolk sac

MISCELLANEOUS QUESTIONS (12)
[12.An example of aproduct of sexual reproduction is
A.yam tuber  B.cassava tuber  C.ginger

D. groundnut (PCE/97/21/Type: E)

13, When a peacock displays its colourful feathers, itis

A. ready for a fight

B. protecting itself from predators

C.protecting its mate from predators
D.courting a female (UME12005/47/Type: D)

h of the following groups of plants is the

114. In whic
m the seed coat

pericarp inseparable fro
A.Nut

B. Follicle
C.Cypsela

D. Caryopsis (UME/2002/38/Type: Y)

115. Tomatoes, guava and pepPer belong to a group of
fruits called
A.berry
C.schizocarp

B.drupe
D. caryopsis

ribesthe

(PCE/92/27)

116. Placentation i? ‘ e
A. arrangement of fruits on ,
B. deve]%pment of the ovary wall to form the pericarp

C.arrangement of ovules in the
D. classification of fruits into different types

(PCE/93/26)
apineapple fruit is known as

B.suck

fleaves on
ers
D. bqlbils (PCE/95/24)

117. Thecrown ©
A. offset

C.runners
ma of a flower before the anther

118. Maturation of the stig
is described as

117

A. protandry

C. perigyny B.hypogyny

D. protogyny (PCE/98/24/TYPE: C)

119. Whatm
' akes yam an under
A. The fact that it store starch A

gTI'T ffact that it has no roots
» the fact that it bears dorman

t buds kn “eyes”
D. The fact that iit is swollen o E
E. None ofthe above

E(')T' That part of the leaf that secures it to the stem is:
C.Tlim]e pec!u:]cle B. The pedicel

. Thepetiole D, The patula
E. The perianth i

121. The leaves of the onion are modified into a storage

organknown as:
A.Therhizome B. The corm
C. The rubber D. The stem

E. None ofthe above

122. The food stored by the onion is:
A. Starch B.Sugar

C. Protein D. Oils E.Fats
123. The plant Bryophyllum pinnatuin can be propagated
easily because )
A. The leaf'stores food
C.Thestem is stout
E.None of theabove

B.Itdoes notdie
D. It is immortal

124. What are monoecious plants?
A. These are plants having only the ma

parts present in one individual
B. These are plants with both the male and female

reproductive parts presentina single plant
C. These are plants with only pistillate flowers

D. These are monocarpellary fruits
E. These are plants with many flowers

le reproductive

125. What is binary fusion?
A.Thesplitting up of an individual into two identical parts

B. The splitting up of an animal into minute forms
C. Thelossofa part of an animal dueto injury

D. The fusion of the gametes

E. None of the above

126. The structure from which gametes ariseis:

A.Thescrotum B.Theovary
C.Theovule D.Thegonad E.Noneofthe above

127. Which of these animals do not show parental care
over their young?
A.the mammal
C.thelizard

B. the fowl
D.the earwigs E.the boa constrictor

128. Which of these is true of seeds dispersed by water?
A. The plants bearing them grow near water

B. Theyare light

C.They are buoyant
D. They contain air space in the internal cavity ofthe seed

E. They are hollowed
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CHAPTER 13

i} GROWTH

Undcrsmnd the follow

ing after reading this chapter:

T ————
e e

Meaning of growth
l Growth in plants and animals

Gcnninmion of sceds
GROWTH

?rowth 1s the permanent imcrease in volume and weight of
the cells protoplasm. 1t occurs through food assimilation,
cell EXpansion, cel] division and cell differentiation.

Factors

: Affecting Growtn are: nutrition/food,
environme

nt, hormones, heredity and diseases

Growth Curve

The curve can be shown appearing slowly along the line
and stabilizing,

Dgring the initial_stage, i.e., during the lag phase, the rate
of plant growth is slow. Rate of growth then increases
rapidly during the €Xponential phase. A fter some time the

gro_wth rate slowly decreases due to limitation of nutrients.
This phase constitutes the stationary phase.

Slatlonary phase

Dlmlnuhtng
@rowlh phose —.

— log ar
exponenilal
phase

Growth [size/weighl of the organism)

—— Lag phose

Time

The curve obtained by plotting growth and time is called a
growth curve. Itis a typical sigmoid or S- shaped curve.

Monocotyliedon {corn)
- Seed coat
~ .- Endosperm
N

-

r Single cotylodon
- Leaf sheath

o o
— ‘—-—{_‘__.,_‘ -
(—- "
s g
\ 7 :_’I/_ First true
b -4 jeaves

I
\ 7o Ernbryonic
=

2! root

3
. Parallel
veins

onocot and dicot seed

Germination in m

First truo leaves _

Patterns ofGrm_w:;Udc. \
atterns in :

32?1\1‘2::12 growth: when parts of an Olrga"ism St
same ratc as the whole organism e.g. plant lcaves. ay,
Allometric growth: When parts orl OTI gans of gy,
grow at different rates frpm the w 110 € Organisp, e.onh“"
headand brain of man during the early stage oflife. “24,
Intermittent growth: Th.ls is a step-like groyy
arthropods due to moulting.

11t Occu;ih

ination
g::;:]i;\ation is the develppment and emerg
embryo from the seed cqat intoa seedlmg:
When conditions are right, the seed will take yp a
through the micropyle by imbibition. This triggers .
beginning of the growth qf the seed. The cel] swells ang e
testa splits. With the addition of water, large molecu]ES o
carbohydrate, protein and fat can be h'}/drplysed (brok,
down) to produce substances for respiration. The Waty
activates such enzymes as a-amylase to catalyse thy
digestion. The growing embryo releases a hormone cally
gibberellin and some enzymes are produced anq releagey
in response to this. The soluble products of digestiop ,
delivered to the cotyledons, root and shoot. They resp,
aerobically and grow in size. By the time the food store by
been used up, the shoot has grown enough to push the firy
leaves into the sunlight. Photosynthesis can then start,
Conditions necessary for germination: Oxygen,
warmth, moisture and viable seeds

EnCe Df l}]-

Types of germination

Epigeal germination: The hypoco

thereby pulling the cotyledons and

ig{round e.%. cowpea and most dicot.
Ypogeal germination: The ¢ icotyls rapidl ushingu

the plumule above the groundpandt{eavirl;g tl{epcowledog

underground €.g. Sorghum and most monocot,

tyls rapidly enlongates
the plumule above i

Dicotyledon (bean)

Sead coat

-

Endosperm . 7

ing
“otvladans

. —_‘_ .-; e
‘ '.‘!; (31 it:
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ENTSONGROWTH

R
f‘ﬁ
10 demonstrate the conditions necessary

m
N"d ination: N o
e ditions necessary for germination ate warmih,

o er,and viable seeds.
N

o
1 required. Four test tubes, labels, dry cotton

W g dn seeds.

\:-‘?'ﬂﬁ
shd Four clean test tubes are collected and dry cotton
T placed at the bottom of each. Some dry seeds are
.- 1 the Tubes and the tubes are labelled 1, 2, 3, and 4.

o

i o treated as follows:

ibe 1: This tube is placed where there is air and warmth.

wzeris not added so that the seeds receive warmth and air

onh

Tobe 2: Water that is previously boiled and cooled is
wired into the tube. The boiled water lacks air. A few
&aps of oil are added to the water surface to prevent air
gom dissolving in it. The tube is then placed where there is
szmth. In this tube, warmth and water ar¢ present but no

ar
Tube 3: Some water is added to moisten the cotton wool.
h air and warmth.

The twhe is kept where there is enoug

This tube is regularly checked and water is added to keep
b cotion morat. In this tube, air, water, and warmth are
present for the seeds. No condition is missing.

Tube 4: Here, the seeds are treated as in tube 3. However,
i is kept in a cold place such as 2 refrigerator. In “‘l:s
tube, air and water are present for the seeds but no warmtf-
The four tubes are then left fora few days-
Obscrvations.Only seeds in tube 3 show normal

efmination.
. normal
Conclusion.Seeds in twbe _3 Wh'::"::‘hm:nd water.
with aife WO ¢ and hence

gﬂminatinn were supplied
ncfds in other tubes lacked on€ € ot
ormal inati dnott

germination coul cary for s

&1, warmth and water are e
2
Experiment:2To determin® the are
froot,
M“"ﬂlh requlrrd Bcnn iﬁdling-

121, ws ink. ‘
ater proof Indian ! padicle)® suaight

ol (O I

Methag g e scdling ¥0 L n ek o e lines

e e i
wirds, the 100 ¢ India® P ing

e ool ploning papers

¥ marked with 8 WA P mm apa”t ; Ihe seedling is

tQuid ch othe® gas |0
et from 8- 5 L cg o "":.,‘.akﬂ"’ noistensd paper

Conelntion,
thon. The sham increase of the spaces between

fines 2,3, 4

MES 2,5, 4 and § shaws th

lies behi ows that the region of fastest

s behind the root rip, a few centimetrs hehind g

SR TC IR 1

Growth rate in germinating seed
using a

Experiment:3. To demonstrate root pressure
manometer.

Materials required. A young vigorously growing plant.a

sharp pen knife,a manometer.

orously growing plant is cut at the
he ground level. with a sharp pen
ter (an instrument for measuring
root pressure) is carefully tied to the cut surface of the
stem. The manometer is held in a place by means of rubber
tubing. The setup is then observed for some time.

Method. A young vig
base, say 12cm from t
knife. Next, a manome

Observations. The mercury in the manometer is scen to

move up gradually.

Conclusion.The upward movement of the mercury is due

to the pressure generated by the flow of sap.
A \

i Revision Question

‘h—_'-)——fA_ —

13.1. MEANINGOF GROWTH

1. UME/89732
The imeversible life process by which new protoplasm is
added w increase the size and weight of'an organism can be

termed.
A.anabolism B. catabolism
C growth D. deyelopment

2. UME/99/2$

pwlogrcalgmwlh refers strictly to an increase

inthe

e\‘. pm!opl;m.n of an organism B, size o an organism
C number oforganisms D. development ot form

e muistencd and o
en ploced petween 19 BT glace % (0 - At 3 umog2d
R}::lup is u.:r; :1“ m:‘:”wﬂu"ﬁ UBpee cll]:n;:;!::\ relisble estimate of growth is by measuring
riod, the pi® jength. The lines at
ased 10 1B the i A. length B, volume

ey T 1007 e S 001 U 01U purthce g '

the uPper‘ I;::r:tun (e ',’,"':;cr:mw- - |4 2Megle Dl wees
— Moved anart widely fro 119



1:2000/20/TYPE M
4. UME/20007 o~

fForgrowthto occur il:) orlg(
{ ¢low )
A. food storage must . thatofcatabohsm

e c .
B. anabolism mustexc olism
C. catabolism must e.\'ceefi that ofanab

D. food storage must be high

the rate of

5 PCE/2000/25/TYPEIA sined bis

A unicellular orga?isn} 1
5 > )
maximum growth w ient .
A. has reproduced itself s?vera! t!mcs S
B. hasused upallthe nutrientsif theme
C.canno longerreproducc itse
D. can reproduce itsell

s said to have att

6.PCE/07/1 .
Growth in living things 15 b
A. deposition of new materl
B. synthesis of new material from W
C. absorption of water and minerals

D. elasticity of the cell

132. GROWTHIN PLANTSAND ANIMALS
7.UME/88/33

The radicle of a bean seedling gr
region

A. of theroot tip

C. justaround the root tip

rought about bythe
al from the surroundings
ithin the body

ows most rapidly in the

B.justabove theroot tip
D. justbelow the root tip

§. UMER001/17/TYPE: T
Aseedling grown in the dark is likely to be

A. etiolated B.dormant
C.sturdy D. stunted
v
A%
I
1 Ii
9.PCE/95/36
’Txh% area with the highest growth rate is labeled
‘ BTV C.n D.I

10.PCE/95/37

Environmental resistant is greatest at

Al B.IN
: C.1v
Dy

11.PCE/99/23
When the tip of coleq
comes towards that s
A. concentrated onth

ptiles is illum

deb
cCause the growtiy hormone
is

atside at the tj
e dark side at tg L Coleoptiles

. pofth i
" Wihe region of elongaf‘cmeopmes
Gr'o PCE/_.?OO_Z/G/T YPE: 5 h
wth in animalg diflfers fr
om t

A. mn p - S
the re IOdUC Ve e nJ
420
y

mated from ope side, jt
3

eti
Lrays atthe P of the coleoptj]eg

hat
Lin plantg because it

120

>

in all parts of the body

_equally
g. il?rcstricted partsofthebody  p "
eap% om
3.PCEOT22 1A o
which of the following is the correct seqye g o
multicetlular organism? ®ofy, . clo
A, <ell enlargement cell division cell gifg,,. .
B. cell differentiation celldivision Ce“ermu{., 21,
C.cell division cell differentiation —ce)| ema'Stn. Epige
D. cell division- cell enlargement eg]] diffy T, A lac
. > Y, B.mo
13.3. GERMINATION OF SEEDS G :)ﬂc
D.eq
1 ;.: ¢ | ZZAUf
2 foat
Gl germ!
\ ‘ 3 A. hilt
(. test
3 — 7
4 13.3.2
5 GERI
14, UME/86/34 23.U1
Which of the labeled parts will develop intoae: Water
A.pro
pants B.acti
A2 B.3 C.4 D3 C.Wet
15. UME/86/35 D- pro
The structure labeled 1 is the ’
A.plumule B. radicle 24, PC
C.cellmembrane D. seed coat The tv
planta
16, UME/86/36 A.nut
The main function of the structure abelled2ist  B.ligh
A. protectthe inner parts of the seed g type
B. keep the inner parts moist e
C. nourish the embryo and the growingPi® 55 1~
D. maintain the shape of the seed The g
oy
17. PCE/96/23 A o
Dormancy in seeds may be causedby B.wat,
A. the rapid diffusion of oxygen int© thes® C.oxy
B.delayed development of the embry0 ~Oxy
C. the rapid absorption of water %
D. insufficient stored food for the embry? A ggnr:
A.con
13.3.1. TYPES OF GERMINATION B o

18. UME/86/47 C. the
Inan epigeal germination, it isthe Carboh

A. epicotyls that elongates fast 2-hya,
B. hypocotyls that elongates fast g._;m:l.‘ﬁ
C.hypogeal that elongates fast n
D. plumule that elongates fast 27.Up,
E.roots that elongates fast Water
; “Ccay
19. UME/85/37 ledoxﬁ”"ﬂ' B raCSt(i
Germination which results in th® oy o libe
above ground s called L
A.hypocotyls  B.epicotyls g E 2?,”‘
C. epigeal D. hypogeal 0
. W
20. UME/92/27 i .

Hypogeal germination is charac

| .



of the plumule outof the ground
; eﬂ,grgefl ofthe hypocotyls
'B-"Dn%?ioﬂ ofnourishment by the endosperm
f.P{:::'alion oftheepicotyls
(4l

UME/2004/ 1 8/TYPI§: 4
i (ermination ofaseed is characterized by
HIF orarowth of thehypocotyls
Lt m;idelongation of the hypocotyls

. :
g.ﬂ:]f";re rapid elongation of the epicotyls than the

coly!
2]::: slgrowthrate of both the hypocotyls and epicotyls

,2'UMI£2009/26 .
jy. bean seed, absorption of water at the beginning of

wrination isthrough the
. hilum
(. testa

(332 CONDITIONS NECESSARY FOR

(ERMINATION

13.UME2006/13

Waerisnecessary fora germinating seed because it
A promotes aerobic respiration

B.activates the enzymes

C.wetsthe soil for proper germination

D.protects the seeds from desiccation

B.micropyle
D. plumule

%.PCE2006/13/TYPE: A
The two most critical factors required for the growth of
plantare the
g'quldf’nts and water content of the soil
lightintensity and topography
Wpesof plant hormones and enzymes
emperature and pH of the surroundings

BRCE/95/28

gfe Most important conditions necessary
rmmatlon are

W

B,W:Iter' temperature and oxygen

C.ox *r, temperature and carbondioxide

Dg YBen, water and carbondioxide .
Yeen, temperature and carbondioxlde

for seed

26 UM :
ME/78,
Age. . /0746 ‘ _
Ateotm \::;fing seed requires 0Xygen which 18 essential for
B,y NG carbohydrates into glucose ]
C rlahﬂs oﬂing energz from one p§rt Ofﬂle]?]?nt to a;;:;}:ieal
Ea’boisyé) "oduction of energy bY oxidizing ©
L Iateg
E {ﬁ;i)lysisofproteins ihin the
Umi .OMation of water molecules wl
natlngSeed

1y

‘M

My, /8013 i

A_ca:sésit Tequired for seed germination t
A0ty
g. lib‘t“r’;tes the enzymes
1) s°ften: Senergy for growth
' DErm. the testa
. a"QW rﬁdicle growth
OXygen to diffuse into the seed
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28.UME/79/23

Ikali
aline pyrogallol was used in an experiment.

eexperi _
A EXperiment must have been connected with
.€Xcretion

B, germination
C. transportation
D. digestion

E. photosynthesis

MISCELLANEOUSQUESTIONS(13)

29. Growth can best be determined in a population of
Spirogyra by measuring the '

A.total lengths of the filaments

B. total widths ofthe filaments

C.rate of photosynthesis in the population

D. dry weight of the organism (UME/87/33)

30. Water is required for seed germination to take place
because it

A, activates the enzymes

B. liberates energy for growth

C.softensthe testa

D. permits radical growth
E. allows oxygen to diffuse into the seed (UME/80/12)

31. Seed whose cotyledons are swollen as a result of stored
food are described as

A. non-cotyledonous

B.endosperms

C.non-endospermous
D. albuminous (PCE/97/24)

32, Epigeal germination can be found in

A. sorghum
B.maize

C.millet )
D. groundnut (UME/91/35)

33, Which of the following chemicals is a plant growth

substance? o
A. oxaloacetic acid
B. pyruvic acid

C. indoleacetic acid.
D. oxalosuccin icacid (PCE/92/28)

34, Thestoragetissue inamaize grain is the

A.radicle
B. plumble
C. endosperm

5 embryo (PCE/033TTYPE:N)

The best method of measuring the growth rate of an
animal is bY taking 1t
A.wetweight
B. dry weight
C.total volume

D, surfacearca (PCE/04/27/TYPE: 9)

36, Some gerrninating seeds are put into a thermos flask
. rough which passes a thermometer. This is a

. a cork th R .
‘:(;:?ceabl ¢ increase in the reading of the thermometer, The

in reasain temperature is dueto



A. The external temperature of the room in which the flas
is
B. The heat given off by the decom posing seeds
C. The dissipated heat from the respiring seeds
D. The heat of action of the seeds .

E. Therise of temperature of the air in the flask

37.Ina germinating seed, the first embryonic structure to
emerge is:

A.The plumule
B. The tap root
C.The coleoptile
D. The coleorhiza
E. The radicle

38. In the groundnuts, the seed leaves are usually brought
above the soil level. This is:

A.Hypogeal germination

B. Hypocotyl germination

C. Epigeal germination

D. Epicotyl germination

E. None ofthe above

39. In this type of germination the coryledons are left in the
soil, e.g. the maize:

A. Hypogeal germianiton
B. Epigeal germination

C. Hypocotyl germination
D. Epicotyl germination
E. None ofthe above

40. In the germinating bean, the zone between the soil and
the cotyledons (seed-leaves) s:

A.Theepicotyl region

B.The internode

C. The hypocotyls region

D. The plumular region

E.None ofthe above

41. The germinating bean plant before establishing itself
depends for its food on: ’

A.itsroots

B. its first foliage leaves
C. The hypocotyls

D. Its radicle

E.Its seed leaves
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dthe following after reading this chapter:
an

e

ordination
P NCT\'OUS co

Hormones

.FRVQUS SYSTEM
r‘ous system is made up of the

ﬁ:l:; servous system (CNS), which consist of the

:?nand spinal cord, and the _
;:,}ipherﬂ‘ pervous system (PNS), which comprises the

aicand autonomic system

(HEBRAIN ANDITS FUNCTION
hebrain is composed of numerous brain cells or neurons.

pisconfined and protected by the cranium of the skull, It is
jiided into three main sections, namely: the forebrain,

pidbrainand hind brain.

Olfactory lobes

Median tissue

Cerebral
hemispheres

Forebrnin

Cerebrum

|
| Pineal

l mrain

[Cerebenar
hemispheres

Cerebelium
Medulla oblongala

£
g
3
3
s
I

The heas _
Wthe rabbit (dorsal view)

by
lctso%'_“ﬂalian brain Function(s

.(e(?r:hml hemisphere _ Intelligence,memorys . -
Ll €brum “Voluntary actions,sensations-
Pothalamug . “Régulation of body temp- . :
~~and osmotic pressure it
| . blood; appetiteand 7 o)
iy v r lemotions. i
i "ygland © . Secretes a numberof
Opg E _hormones. - ..
" lobes ‘Concerned with sight
S-CerEbel ‘andmovement of eye ball
6 lam * Muscular coordination .
'Meduua “andbodily balance- - ii
Oblongata - - Jnvoluntary acgons,,ﬁ-g‘}' 3
Ny ‘Teartbeat, respirato. 1
TthSPlNA s E ‘movements, peristalsis:
emQ:Dinal COrL(.:ORD ANDITSF UNCTIOS inal nerves
b B gt o < 1S also composed of neufo"si'alpcanals and
|

hcnd to almewals from the vertebrater

! Parts of the body. 1t is responsiv'®
Clions

ilIr"ﬂ&xa

?r'll‘lE ZEI}IIPHERALNERVOUS SYSTEM
th tlr') pheral nervous system consists of all .thle nerves
at link the CNS to all parts of the body. It is divided into
two parts.
Sensory somatic system, which receives information
from sensory receptor and conduct same to the CNS.
Autonomic nervous system, consists of the sym pathetic
and parasympatheticsystem. )
Neurons are specialized cells which receive information
(stimuli) and transmit them in form ofelectrical impulse to
muscles and glands. A neuron consists of the cell body
which contains the nucleus and dendrites, and a single long
process called axon, There are three types of neurons:
Afferent or sensory Neurons: These conduct impulses
from receptors or sensory organs to the CNS.
Efferent or motor Neurons: They relay impulses from the

CNS to effector organs i.e muscles and glands _
Intermediate or Association Neurons: They transmit

impulses within the CNS. They connect the afferent to
efferent neurons.

usIpusn

TRpUp

ION OFNEURALIMPULSES
on of neural impulses is electrochemical in
ng potential, there is polarization (potential
difference) on the nerve fiber (axon) membrane. The
concentration of K+ inside is gt:caterthan on themembrane
and the concentration of Nat 1s greater on the membrane
than inside. When the membr_zme is stnnulqted, it becomes
pem1eablc to Na+ which then rush in momentarily
(de olarization) and .reverse_the polarity of the membrane.
fthe Nat1s sustained down the axon producing

¢ flow O p .
:l;l; seural impulseor action potential.

TRANSM[SS
The transmiss!
nature. Atresti

123



Reflex Actions . . atic
A reflox or involuntary action is a quick and automi

s Sl /102
response by an organ or system of organs ““hc' l.milivh c;\
stimulus, ¢.¢ sneezing, blinking of the eye, laughing

tickled, knee jerk e.te I
Reflex Action

"

_\70Itfnis;r)! Action \

Response is not stereotyped
it varies with circumstances
It is a conscious action i.e.
it involves the higher
centre of the brain

It is less rapid/slow

It involves a large number
of neurons

Response is stereotyped

It 15 done unconsciously
i.e. it does not involve the
higher centre of the brain
It is rapid/fast

It involves a small number
of neurons

The Reflex Are

A reflex arc is the nervous pathway taken by a reflex
action. It consists of receptors which receive stimulus and
transmit it through the afferent neuron to the spinal cord.

: spinal cord
—— pinin skin
relay neurcn

Skin

pain receptors— 3

sensory neuron

H#& molar neuron

muscle fibres

grey matter of
spinal cord
A reflex arc
Voluntary Actions
A voluntary action is an acti i
: 1on conscio i
response 10 a stimulus. usty: taken i
SENSE ORGAN
There are five principal se i
. nse organviz: :
tongue and skin, SAIVIZ: ey, ear, nose
THEEYE
conjuctiva reling
— chorold
ins
\  sclera
pupal

et

anlanier chambar

’“'PN\‘aDry
ligarnany

y

;l‘m'ts oftheeye

1) Aﬁucous humour

2), Vitreous humour

3). Cornea

4). Suspensory ligament
5). Iris

6). Pupil

7). Lens

8). Ciliary muscle

9). Rectus muscle
10). Sclera

11). Choroid

12). Yellow spot (fovea)
13). Optic nerve

14). Blind spot

15). Retina

Function(s) ™~
Refracts light; keeps \
eyeball firm,

Refracts light; keeps
eyeball firm,

Refracts light rays

into pupil.

Attaches lensto

ciliary body.

Controls amount of
lightentering the eye,
Allows light to enter
theeye.

Focuses lightrays into
retina.

Controls curvature or
thickness of the lens.
Movement of eyeball,
Protection against
mechanical injury.
Pigmented black to
prevent internal
reflection of light.
Region of acute vision
Transmits impulses from
eyeto brain,

No - photoreceptor celk; :
vision when image fallsont

Light sensitive layer, contaifs:

(i). Cones concerned with colour vision in bright light
(ii). Rods concerned with vision in dim light.

Image Formation

The eye sees by reflection of light from objects. LiZht®
entering the eye are refracted by the comea, ai"
humour, lens and vitreous humour and brought to foc®"

re

Accommodatiom This i

both far and ne

Eye Defects
Short sightedness oy

Caused by |

object is for
Wearing co

Eyeto see
Caused
formeq behj

124

N ol

to see r myopia: This is the abilil
only near objects clearly but not distant °

arge or elongated eye balls. Image ot..;i?

ned before the retina. It can be ¢
Ncave lenges.

Oll i . .
0 ng Slglltednes§ of Hypermetropia: This is thfo
distant objects clearly but not nedl o

> *mall or short eyeball, [mage of 1

nd the retip,

thelrc?tina to form an image. The image formed by thee¥
al, Inverted and smaller than the object.

o s the ability of the ey ‘°(ff,\5
hear objects due to the adjustment done™
lens by the ciliary muscle. :

thes
i
il

ahid
]
;\v

obl%s
db\'““'

a, It can be corrected ¥
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- iy

™

Hyperopia {correcte
d
with a convex lens)

Myopia (corrected
with a convex lens)

correction of eye defects

natism: This is caused by unequal curvature of the
il Itcan be corrected by the use of cylindrical lenses.
quract: This s the opacity of the lens which may be
zxibybacterial infection

(mjunctivitis: This is the inflammation of the
mcliva

ksbyapia: This is the recession of the near point with
whyondd0cm, due to increased plasticity of the lens. It
zhecomected by the use of a bi-focal lens.

HEEAR
| *eristhe organ responsible for hearing and balanf:ing.
*mde up of three parts, namely, the outer ear, middle
“adinner ear,

:fi,ome’ ear consists of the pinna and the external
ol meatus, The eardrum demarcates the external ear
;:lth_e middle ear,

"-‘rm]d(.ﬂe ear is oval and filled with air. It cont

iy : :
. Incus and stapes collectively knownas 0SS!

ains the
cles.

% ) _ .
"™ ear is filled with a fluid called perilymph- I
‘.1
v Semicireutar
_— Canals
3 oval\MﬂdW"
.';-
‘:"1 Coc,h'Bﬂ
. 2 gustachien
N~ e
ul' Tympanic
'll Mombrane

by
“0
h
*Tthe mammalan ear

Containg 1hy¢ )

cochlea is

fluid called':agc up of spirally, coiled tube containing a

thebrain b Mdolymph and the organ of corti connected to
AN by the auditory nerves,

nicircular canals utriculus and saculus. the

Mechanism of Hearing

lnocl:llgs‘;%cﬁ-:“;m theair enter the car through the auditory
vibration ; l‘ t jc eardrum which is sct’mlo wbmuon._Thc
bef 15 picked up by the bone ossicles and amplified

Ore entering the inner ear. The oscillation of the stapes
set the endolymph into vibration which in turn stimulates
the auditory nerve fibres to transmit impulses to the brain.
The brain then interpretes the pitch, quality and loudness
ofthe sound and relays back and the sound is heard.

Balance

The semi circular canals are sensitive to the turning
movement of the head. The utriculus and sacculus contain
receptors sensitive to any movement of the body. These
sensations are transmitted as impulses to the brain which
interpretes the position of the animal.

THE NOSE
The nose is the organ of smell. It has ciliated tips of

olfactory cells on the surface of the nasal cavities which
respond to various chemicals in the air.

THE TONGUE

The tongue is the organ of taste. It has buds which are

sensitive to four primary tastes. The back of the tongue is
sensitive to bitter stimuli, the sides to sour stimuli and the

tip tosweetand salty stimuli,

Salty

Diffcrcnt parts of sensitivity on the tongue
four tastes
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THESKIN
The skin is a waterproof structure, -
sense of tonch, The skin has three parts:
I Epidennis:
1. Comified layer.
m.Granular layer,
i Malphigian layer.
2. Deimis,
3. Hypodermis,

One of the organs of the

Covmeret prwe

Herfaks
Betmmeoun gidst

Swmet pland ot reconky

Function of the Skin

1. It protects the underlying tissues from damage and
mechanical injury.

It protects the body against bacteria and other infective
microbes.

Itprotects the body againstultraviolet rays

Itexcretes sweat

The nerves cells respond to change in the

environment.

6. The sebaceous glands secrete sebum which prevents
the skin from cracking or drying out

Itsynthesizes vitamin D.

It regulates body temperatyre through heat gain and
heat loss,

(=)

[ SO

oo~

Heat gain ~Vasg constriction, shiye
hmrerccmrmusclesetc

Heatloss - Vasodilation andsweating

ring, Contraction of

THE ENDOCRINE SYSTEM

The endocrine System is made y

. - - 0

Situated in varioyg parts of (he po t;'thgecci::ll' .t
ductless glands are called hormane 01 of the
system  consists of the
adrenaland gonada| glands.

!

Endocrinc

System gof may,
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“Nervous System Endocring S |

s

. I thraugh Transmigs; ,
Transmigsion ioni
nerve fibre lecmafon, 8yszem'°[’9h " P],.»\ Nq
mc
it is rapid itls slay Cor-',: i
nin= s
i le, RBSQOﬂSn yil
sponse is immedia ‘ o s gt i3
sheoﬁved and very precise diffusa " long ;. _| . ;:'wi i
th |- 2
electrical MeSSagp ) . PFO""
Massage passed as 98 O g i
impulses along nerve Chemica| Substancag 2 i, RESU
Stream Yk, v, Contr
[
spimu
Effect are usually localized and  Effect May be yigge, v ‘c:,[m‘l
temporary permanent e euting
; {
- i, Retar
R:coclfs u-auiny ) iy oceurs in Plants 3n Hivy :ti Prom
Py . ‘
ote: A,

. ol Note: /

1. Pituitarygland: The p:tu;taryglandhasmw.. 2. Gibb
namely: anterior pituitary gland ang postﬁn‘wt geﬂﬂ'"?“
gland. s Brtj-'ﬂ\S_‘
Anterior pituitary gland secrete the follow;‘ngkw_ .germmau
Thyroid stimulating hormone (TSH), F{)“kle}m: ii. Enharz
hormone (FSH), Luteinizing hormone (LH), P Ere[seglclse
hormone (GH), Adenocorticotropic hormone (4ry: I'"i Zucef:
Prolactin. :: ; ok
Posterior pituitary gland releases py, vié Prammo
Antidiuretic hormone (A DH) and Oxytocin, J

Over secretion of GH causes gigantism in ipf-,
acromegaly in adult. Under secretion results in ész
in children.

0 herss

3. Kinins/
developing
i. Induce ra

ii. Promote
2. Thyroid gland is located in the neck 22 ii. Break se

secretethyroxine, which regulates rare of* iv. Regulate
metabolism. It stimulates growth in young manz::
metamorphosis in tadpole. Over secretior = 4. Abscissi,
underweight, goiter and mental instabilis Sibberellins
secretionresult in cretinism and myxoedema = I"d‘fc?s do
L Inhibits se
3. Parathyroid glands are four bodjes behindtx- i"',‘-setards p
gland. They secrete parathormone which = -ACCeleray,
(increase) blood calcium, 3. Ethylene:
L Induceg rip:

: . e
4. Pancreatic gland is located between the st fomotes ;

Small intestine, |t helps the production Olf“‘“
glucagon which regulates blood glucose. I! 8

| [
. @ insig* }
digestive jujce, Over secretion can cause "‘J’:,; ___
Under S€cretion results to Diabetes mellits (&
sugar),
T
14 . NER

. .h;&" 5
> Adreng) glands are located on top of " gl THE

‘ g ‘\C T
he;lps the Production ofadrenaline or emeri-’fﬂc-‘w;_ TIONS
Whic Prépares the b ncies. I

ody for emerge oS Which -
Certain behg Yy g chiof

: ey and?
Vioural patterns such as braver ; Ofthe

R’ : Caxon

: .GO_nadal or reproductive gland* m ] g'_!Tht‘brain?::«
ovarlf:-sm females and testes in males. el ™ D'T €5pina] ¢

Yaries are locateq i the lower abdorC E. T SPinal cc
theproductigy, of sex hormones such & % ", *Pinal co,
Maintajy female secondary se-\“‘:j‘m_c._‘@; 2 Wh
Progesterone, prolactin, relaxin. Alsop™ b,\'Lii-‘ A c‘lsrhefm
S"ES‘I‘-‘S arelocated i tl;e groin ell\’d"’fzz“edi‘:ﬁ;’ g Itg res:se ihtheﬁ

L .

o‘l‘czitliferlg hePrOquctionoi“Sexhoﬂ"""ﬂ,q«:-\'“JI - am:; Ntrols ap,

8€n, which maintain secondd?”

thepraduetion of sperm.
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| xf\""vjanl hormones Imnclude Auxing
i florigens

.l

g?ﬁi‘?; theyareproduced at the shog
{ins: pansion in the; :

I"?'h'{”cc“c?‘p-a. ( uoncoiclongﬂlion

'BJ gecelidivision and stem elongation

?F‘m“hwgm“'”‘ in plant's apical regioy,

qatieErs |

Ll tropist B

(" ion of adventitious roots, henee used in g

' glbhcrcni"s
]

Land rogq Opiceg

*lal
o

.:.I e abscission. .
:1 pumotc formation of pistillate (fem ale) flowers
e hsynthetic form of Auxin is Indole Acetic Acid

‘:"mbhcf"“i“s: They are found in embryos of

U.minﬁtingsecd and inroots

ik dormancy in buds and seeds ang promote seed
mination. ‘

i rhances elongation of stems at internodes iy the
ngen:eofauxms.

ii hucessynthesis of plant enzymes e.g. amylase

¢Induce flowering, fruit and seed development

iRetard leafabscission,

ii.Fromote formation of staminate (male) flowers.

) Kinins/Cytokinins: They are found in the root apex,
'dt\'clnping fruits and germinating seeds

thduee rapid cell division

thromote growth of lateral buds and fruits

UBreak seed dormancy

"Regulate shoot growth

! Abscssic Acid; Functions are opposite to those of

.gmbﬂellins

Elnd[{ct?s dormancy in buds

il e;b“s seed germination ’

WA s plants growth especially stemenlongation
®lerates abscission of leaves, fruits and flowers.

-S'E'hylene;

Ung s,
i&:tes Tpening of fruits

Motes abscission of leaves

4

Iy .NERVOUS COORDINATION . AND

’UNICTTlnE COMPONENTS, STRUCTURE
ONSOFTHE C.N.S.

W : tures
Sy struc
a;lhecch Ofthe following represent the essential

g‘he::;ral nervous system?

ey, and proprioceptors

}ﬂhc o dinand axon

E'-]hesm-na] cord and the axon

The .18l cord ang peripheral nerves
Malcord and the brain

. ?
Ay Natj ous system
b I‘diq the function of the central ne:;:,c body

gt - 3
Q';d!reqes the working condition © g ofthe body idual
‘"il%“trog ¢ functions of certain PAMS o of indiV

Maly 'S and co-ordinates 1 £C+
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Wises fro;
theabgye ™ O PR Of the body to the other

Mral nerygys

system i .
and effecyors Organs b;Slcm 'S connccted with the receptor

.m

, (c)nttor and SeNsory neurong

cmn?;ln:umns and crania| nerves

’ Crves and spj

e spinal nerves
Pinalneryeg andsensory neurons

4.UME/84/31

Ifan animali :
e lmmal IS very active and has good muscular control. it
ely to have well-developed

A. olfactory lobes
C. optic lobes
E. spiral cord

B. cerebral hemispheres
D.cerebellum

5.UME/37/38

;I}‘lhe centre for controlling body temperature in the brain is
e

A. cerebrum
C.medulla

B. cerebellum
D. hypothalamus

6.UME/88/35
What part of the central nervous system is concerned with
answering an examination question?
A. cerebrum

C.medullaoblongata

B.cerebellum
D.spinal cord

7.UME/97/31
The part of brain that regulates most biological cycles in
humans is

A. olfactory lobe
C.medullaoblongata

B. optic lobe
D. pineal body

8.PCE/93/30 ) .
The part of the brain that coordinates reproductive events
isthe

A. olfactory lobe
C. cerebellum

B.medulla oblongata
D. cerebrum

4/28
Igf’]:ncg ?nal is very activeand has good muscular control, it

i -developed

is likel to havewell-deve .

.'As. lznlfﬂ);tonf lobes B.spinal cord
C: cerebellum D.cerebrum

PCE/94/29

ismadeupof’ nd
dendritesandanaxon

i :;:g llll 5333:,' muscle fibreand dendrites

. S (] r

g/98/30
'l]‘ :‘.cl’;m of the bramn whic

iscalled
A,medul
C. cerebellu

10.
Aneurons

h controls intellectual functions

B.cerebrum

LELEL .
Inoblong D. olfactory lobe

m
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12. PCE/98/27

Changes in the concentration of the blood is detected by

A.medullaoblongata B. ccre[;c“lll]m
C. hypothalamus D. cerebrut
f the body

13. The sensory cells situated on the surface 0

and which receive external stimuli are:
A, The proprioceptors B. The external receptors

C. The exteroceptors D. The enteroceptors
E. The externoceptors

14. Which of these functions and activities Is not
undertaken by the cerebral hemispheres of r{lan?
A.Argument B. Reasoning

C. Recitation D. Blinking of the eyes

E. None ofthe above

15. Samuel was riding down a hill when he had an
accident. After treatment it was discovered that he was
partially paralyzed and further that he lacked a sense of
feeling. The part of Samuel’s body much affected by the
accident was:
A.Thebrain
C.Thecerebellum

E. The peripheralnerves

B. The cerebrum
D. The spinal cord

16. A tube of stored ammonia is passed round an audience
of market women. It appeared that some of the women
were indifferent to the smell of the ammonia. Which part of
their brain or body was defective

A. Thebones of the nasal cavity

B. The olfactory lobes C. Theolfactory organs

D. The olfactory nerves E.None ofthe above

17. Kalu is a child who always has a high body
temperature. Hospital investigations showed that his
illness was due to a defective portion of his brain. Which
part ofhis brain was severely hit?
A. The cerebral hemisphere

C. The cerebellum

E.None ofthe above

B. The ventricles
D. The corporastriata

18. The spinal cord arises from:
A. The spinal stump

C. Themedulla oblongata

E. The brain

B. The cerebral body
D.The cerebellum

19. One contestant in a boxing bout afteraknockout ca

3 . . - - - nn0t
L,if??up his right arm. Which part of his brain was severely
A. Theright cerebellum
B. The medullaoblongata
C.Theleft cerebral hemisphere
D. Theright cerebral hemisphere
E.The central lobes of the cerebellum
20. The thin skin that immediately cove i

. 15 the spinal cord
A, The duramater
C.The piamater
E.None ofthe above

B. The arachnoid sk;
ski
D. The fibrous caps uIlle

r L a L Jur f

spinal cord?
,A{). It is elongated

It isusually wide
g }t contains blood vessels and nerves

D. Itgivesriseto the ventral nerveroots
E. None ofthe above

79, Where inthe spinal cord are the cell bodies foup
A. In the ventraland dorsal roots of the white mgy,,
B. In the dorsal root of the grey matter

C. Inthe grey matter
D. In the white matter
E. Inthe dorsal root ganglia

3. The white matter is noted for:

A. Having nerve fibres and myelin sheaths

B. Therelay of nerve impulses

C. Possessing only the fatty sheaths

D. The storage of nerve forming cells

E. Possessing the intermediate or relaying neurons

14.1.2 THE COMPONENTS AND STRUCTUR

THEP.N.S

24. What is the function of the peripheral nervous
system?

A. It control the activities of the body

B.Itisarelay system
C. It co-ordinates the receptive functions of the skin

D. It serves as a link between the organs and the tissu
the body and the central nervous system
E.None of the above reasons

25.UME/93/28 \
In the mammal, the autonomic nervous system conss
A. sympathetic and parasympathetic systems

B. brain and cranial nerves

C. brain and spinal nerves

D. spinal cord and spinal nerves

26.UME/2003/26/TYPE:A

N I

The structure can be found in the
g.pen_pheral and central nervous system
- Peripheral nervous system only
C.sympathetic and parasympathetic nervou
- central nervous system only

s syste”

27. UME/2003/27/TYPE: A

i € Poiqt marked] isreferredtoas
C‘ myelin sheath B. dendrites
-node of ranvier D. axon N

N
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| guITYPES
'Q'UME oy CRLONS involved in the action potentinls of
# w mnsmission are

! 4

2 mr:m/sz | |
i of the_following plays a direct role in the
pii" of impulses across a synapse?

lsl._au'lylcholine

'B.thnliucs'temse

 odium ion

p.potassium 100

0.PCE/98/26/TYPE: C

jmammals, the correct sequence in the flow of an impulse
is

4. effectors - sensory neurone-stimulus> motor neurone
B. stimulus - sensory neurone -relay neurone -+ motor
neurone~effector

C.stimulus—motor neurone=- stimulus - sensory neurone
D. stimulus ~motor neurone - relay+neurnone -+ Sensory
neurone~ effector

31L.UME/86/40
In a mammal, stimulus is transferred from the receptor

muscleto the central nervous system through the

A.motor neurons B. effectormuscles
C.dendrites D. sensory neurons
E-Synapses

32.UME/98/27

i i ich man
The small masses of nervous fSSUe in whi y

Neurons have their nucleiare called
A.dorsal roots
B.ventral roots
C. ganglia
-Synapses

14.1.4, REFLEX ACTION

. glcordare found in

Allthe cell bodics '('} l!,:c °F D.4

Al B2
34, UME/90/34 npulse flows from

33. UME/90/33

C.4tol D.4t02

Inarefex actiom
Alw?2

35, UME/80/34
The following&°
action

p.2101

pnneeted with the movement ofareflex

(1) Central nervous
\ ¢ S system (2 -
Sensory nerve (5) Motnrncrvc(. }bitscle: Q) Skin ()

Whi )
hich of the following sequences indicates a correct

path?
A, 1-2-3-4-5 B.2-1-4-5-3
C.4-1-5-2-3 D.4-1-5-2-3 E.3-4-1-5-2
4.2,  SENSORYOQRGANS
14.2.1.EYE
I
17
I

TV

36. PCE/2004/30/TYPE: 4
The part that provides nourishment forthe eyeis labelled

A.l B.II C.Il D.IV

37, PCE/2004/31/TYPE: 4
The part labelled ITis the
A.blind spot

C.yellow spot

B. retina
D. conjunctiva

38.PCE/2003/34/TYPE: N

The three layers that form the wall of the eyeball are
A. sclera, choroid and epidermis

B. choroid, cornea and epidermis

C. retina, choroid and dermis

D. sclera, choroid and retina

39. PCE/96/24 _

Which of the following is found in the retina?
A.ciliated cell B.cone-shaped cell
C. epithelial cell D. cubical cell

40. UME/82/25

The parts of the mammalian eye that strongly bend light
rays are the

A.corneaand the lens

B. corneaand aqueous humour

C.corneaand vitreous humour

D. lens and aqueous humour

E. lens and vitreous humour

41, UME/9/17

When the ciliary muscle of the eye contracts, the eve lens
A, bulges B. contracts C. rotates
D. flatiens E.isrounded

42, UME/97/32
'Ih_c nbl.hly of the eye to focus on both near and distant
objects is termed

A. image formation
C. hypermetropia

43, UME/85/39

:‘I\I:L\ old man is likely to be long-sighted because age affects

A, optic nerves

B, refraction
D. accommodation

.

B.retina

1.9



C. ciliary muscles D.comea

E. aqueous humour

44, UME/94/27 . ’
When a short-sighted person views a distant object without
spectacles, the image is formed )
A.ontheretina B.in front of theretina

C. behind the retina D. onthe blind spot

45.PCE/92/29 i

Human beings have relatively poorer vision at night than
nocturnal animals because the human eyes

A. are meant for day vision

B. contain fewer rods

C. contain more rods

D. contain fewer cones

46. The function of concave lens in correcting myopia
isto

A. diverge incoming rays

B. converge incoming rays

C.reflectincoming rays

D. screen incoming rays

47.PCE/94/30
A person is suffering from an eye defect in which he can
see only distant objects clearly. This eye defect may be
corrected by using
A.convex lens
C.concave lens

142.2. EAR / - N\
VUL BN [
S i
\ it
A%

Vi

B. biconvex lens
D. biconcave lens

48. UME/2001/22/TYPE: T

The parts which function together to bring about hear:
are lebelled = caring
A.1V,Vand VI
C.LI1L I and IV

B.LILIVand VI
D.I,land 1V

49, UME/2001/23/TYPE: T
The part labelled Il is the

A. fenestra ovalis

B.middle ear canal

C. internal auditory meatus
D. ear ossicles

50. UME/98/32

Which path does sound entering the hy
A.oval window, ossicles, eardrum

B. ear drum, oval window, ossicles

C. eardrum, ossicles, oval window

D. ossicles, ear drum, oval window

man ear follow?

51. UME/2000/19/TYPE: M

The inner ear contains two main organs Namely,
, vthe

A. eardrum and eustachian tube
B. cochleaand semi-circular canals |
C.oval window and ossicles
D.pinnaand cochlea |

52. UME/83/39

The function of the ossicles (malley
the mammalian ear is the

A. transmission of vibrations

B. regulation of pressures

C. support of the inner ear

D. maintenance of balance during motion
E. secretion of oil

3, il\cug a;n[!

14.2.3. TONGUE
53.PCE/2001/27/TYPE: 4

In the tongue, the buds responsible forsweattag,
A. sides B. back C.centre ;‘i

54. The structures that respond to such seng
sweetness, bitterness, sourness and saltinessare:
A, The taste-hairs B. The tongues |
C. The gustatory hairs D.Thetaste-buds |
E. None ofthe above |

14.2.4. NOSE (OLFACTORY)
55.UME/99/34/TYPE: D

The correct sequence for the perception of s
mammals is

A. chemicalsdolfactory nerve endingsa brain

B. dissolved chemicalsa nasal sensory cellsébrii
C. chemicals & mucous membranedsensory celie
D. dissolved chemicals asensory celldolfactoy®
brain

14.2.5. SKIN
-~ ,.-- Q,."v .A' ! ',_._______4
: \% Sy —

. . 2, . \
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1y 84
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56.UME/2004/15/TYPE: 4

The function of the part labelled 1111510
A. produce oil for the skin

B. carry blood and nitrogenous wast¢
C. contract to pull the hair erect

D. conduct nervous impulses

57.UME/2004/16/TYPE: 4 led
he sweat gland is the structure labelle

AV Bm cu DI
14.3. HORMONES
14.3.1. ANIMAL HORMONES o
58. UME/85/38 1o
e mammalian endocrine system
g. transmitting impulses
-regulatory body temperamreof plood

C. regulating osmotic pressure

: 1 30 D. chemical co-ordination h



h qanufacture ofblood
pe

g ME/89/34 N
;ndamental similarity between neryqys and hor

A);:’em is that bo!h mona|

! nvolve chemical transmission

B'have widespread effects

c:shed chemical into the blood stream

pevokerapid responses

. UME2000/9/TYPE: M
nwhich part of the human body does the secretion of the
gowth hormone oceur?
A.head region
C.neck region

B. waistregion
D. gonads

61.PCE/94/32

Theendocrine glands responsible forthe

production of antidiuretic hormone is the

A.thyroid gland B. pancreas
C.adrenal gland D. pituitary gland

62, PCE/99/22/TYPE: E
The hormone whose deficiency in a child would cause

reduced mental and physical growth is _
A.adrenalin B. thyroxine

C.insulin D. secretin

63.UME/95/27 —

¢ gland directly affecting metabolic rate,

evelopment is known as _ :
B. thyroid glan

::\il;l:s;%::;‘nd D.parathyroid gland

growth and

64. UME/80/33

i d during
ich of the following hormones 15 produce g

fight or when agitated? B. adrenalin
A Tnsulin D. pituitrin
-thyroxine
-Progesterone
uced by the

85.PCE/96/25
"sulin and glucagon

A.thyroids
‘Pancreas
' of glucose in the
5, UME/86/40 alates the amount 1 &
The hormone which 18 B.auxin
lood is called D. thyroxine
-adrenalin e
-nsulin U : s
— v
e _,,./
- - nemseer ¥ . B
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/
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adrena|

C. pancreatic B thyroig

D. pituitary

68. UME/2002/43/TYPE: ¥
he hgt?none secreted at [T serves to
A. facilitate the development of facial hours

B. raise the leve] of. calcium jons in the blood
C.lowerblood glucose level

D. make the body react to emergencies

69. PCE/92/30
O\{erproduction of somatotropic hormones in the human
being could result in '
A. dwarfism
C. cretinism

B. gigantism
D. obesity

70. PCE/94/31
The cells responsible for the secretion of insulin in human

body are called
A. Graafian follicles
C.cryptoflieberkhun

B. islets of langerhans
D. corpus luteum

71.PCE/06/5/TYPE: A

The antidiuretic hormone is secreted by the
A. posterior pituitary gland

B. anterior pituitary gland

C. Gonads

D. pancreas

72.PCE/07/23
Which of the following produces secretions that help on

controlling the level of calcium in the blood?
A.gonad B. parathyroid
C. pancreas D. pituitary gland

14.3.2. PLANTHORMONES
(PHYTOHORMONES)

73. UME/87/36

The growth of a coleoptile towards unilateral light source
isdueto

A, rapid rate of photosynthesis

B. unequal distribution of auxin

C.theeffect of geotropism

D. the effect of photolysis

74. UME/89/33

Fruitenlargement can be induced by spraying young ovary
with

A. cytokinin, abscisic acid and ethylene

B. gibberellins, ethylene and abscisic acid

C. auxin, abscisic acid and ethylene

D. auxin, cytokinin and gibberellins

75. UME/93/30
The substance that is responsible for apical dominance in
plants is known as
A. gibberellins
C.ruxin

B. tannin
D. kinin

76. UME/87/39

TTnlib o mssvrien ~fLL o172



A.induce the formation ol adventifious! 0o1S
B. donot affect lealand fruil nhsL:lSS““‘

C. cannot stimulale stem clnngzn_tl““

D. are quite ¢ Meetives ns herbicides

77. UME/Q1/36 A height
A dwarl plant can be stimulated to grow to normal heig
by the application of
A. Thyroxin

C. nsulin

B. gibberellins
D.Kinin

8. UME/2000/33/TYPE:M L a e e
Which of the following growth activities I plan
brought about by gibberellins?

A. Rapid cell division

B. tropic response

C. cell elongation

D.main stem elongation

79. UME/2003/21/TYPE: A o

The most important hormone that induces the ripening of
fruit

A. Cytokinin

B. indole acetic acid
C. Ethylene

D, gibberellins

80. PCE/06/9/TYPE: A

Weeds can be effectively controlled bythe use of
A.abscisic acids B. gibberellins
C.auxins D. cytokinins

81. One of the followin
seed germination

A. Cytokininand Auxin
B. Gibberellin and Abscissic acid
C.Auxinand Gibberellin

D. Cytokinin and Gibberellin
E.Abscissic acid and Cytokinin

g pairs of plant hormones helps in

82. One of the following pairs of ho i :
for both cell elongation an?i apical doﬁﬁzggzés LSS
A. Cytokininand Auxin

B. Gibberellin and Cytokinin

C.Florigens and Abscissic acid

D. Auxin and Gibberellin

E.Gibberellin and Abscissic aciq

144.  HOMEOSTAS]S
83.UME/82/7

An homeothermic animal kep
temperature is lower (hap the b}z)d i
heat by four physical processes,

processes is NOT coppee i
regulation? ted it

A. Radiation
C. Evaporation
E.convectio

Where e
Y lemperatyre ay loge

hich of the followin
h body lempemture
B. Swegt

D. conduetion

84. UME/g3/7

hekidneys ofall
ver Ve
means that (hey ebrates gy o

A.keept the £ompositjop o

B.regulate ogyy otic Procesgeg

C.control the volumepf blood entering

€Kigd
D, decrease the osmotic pressure of blggg "y
[ ' increase the osmotic pressure of blggg

2/93/49
gl%lljmgcfc%cd an.imais arereferred to gg
A. Poikilotherm.lc
B. homeothcn'n ic
C. Polythermic
D. homeostatic

8/10/TYPE: C
'gr %"'chr:g‘ig ofanimals that is poikilothermic s
A. birds, fishes and amplllb]ans
B.reptiles, mammals 'and birds
C.mammals, amphibians and flShes
D. amphibians, fishes and reptiles

87.PCE/2001/30/TYPE: 4

Homeostasis is a feedback reaction which is largely
A. hormonal B. voluntary
C.reflex D. nervous

88. PCE/2003/39/TYPE: N

Highbody temperature in mammals can be regulati
A. vasodilation and sweating

B. sweating and shivering

C., vasdilation and vasoconstriction

D. vasoconstriction and sweating

89.PCE/92/47

The temperature of ahomoeothermic animal depents
A.temperature ofthe environment
B.heat obtained from the sun

C. heatit receives from the environment

D. in-built mechanisms that maintain a cons®
temperature

90. PCE/00/26/TYpE: A ;
°n the osmotic pressure of blood rises, "
released

tothekidney causes the nephronto
ases the reabsorption of water

ase the reabsorption of water

* casethe reabsorption of salt

Crease the reabsorption of salt

.decre
.Incre
.decy

MISCELLANE Qs QUESTIONS (14)

91 Wh; .
huma?lls?zh of the following is a homeostat®

: :V;thdrawmg the hand from a hot object e

' ya“llllputh Setting watery when food isS'%

] Shivgl?g OWINg to tiredness

ME lzrmg N acold environment
00S/31TYPE; )

b
2, o
br Tl}e bart of the brain that contro! e
ea{h; 18 isthe
un ‘“\
" B. cerebellum

e
n
D. medulla 0%



entre for controlling body temperature iy the

i

| r.ﬂm;slhem B. cerebellum
't‘l'fbm D.1

A%l . hypothalamus

(,U 0 Q)

N

. ovement and positions of the head in man are
by the
:‘;\\‘hlfﬂ
'(_miculus

B.malleus
D. semicircular (UM E/85/28)

s Themain function of the choroid is

; protection ofthe eyeball

s rnsmission of light

C.wpply of nutrients to tissues of the eye
D.converging light (UME/88/34)

%. What part of the central nervous system is concerned
vihanswering an examination question?

A.Cerebrum B. cerebellum

C.medulla oblongata D. spinal cord (UME/88/35)

91inthe mammalian skin, mitosis occurs in the
A.comified layer B. granular layer
C.malpighian layer D. dermal layer CE/9926/TYPE: E)

%.The skin of a mammal will be rendered colourless by
A.adefective sebaceous gland
B.a defective malpighian layer

C.dead nerve endings _
D.blocked sweat pores (PCE/2000/28/TYPE: E)

been
99.What would happen to aman whose pancreas has

Surgically removed? .

A.the level of blood sugar wou}d mcﬂ‘»::.;,cle increase
the glycogen content of the bver “e,:o
hisblood pressure would decreas:

bl
-hisweight would increase appreciad’y

owth activities in plants

100, Which of the follonf_i“s% gr
fought about by gibberelins* . ecponse
-Tapid cell divis‘i,on‘ g trr:gn stem elongation

-¢ell elongation
(UME/2000/33/TYPE: M)

ine
petween nervous and endocrl
ty be

:01. One basic sim“a“;i
ystem is that they bot ts
‘Produce wichPre:‘ld cgzzs

B, transmit very fast 'mpmical subs
ivolvethe GSE ofchc(u ME 2006/6)
electrostatic chang®s is called:

stem 15 5,

102, The unit of the ner "5 The myc::g;;lcmh
e axons p.The cell

» The neurons

.None of the above

ing between the nerve fibres
oceur
ps

103, The small &2
are:

A, The juxtapos
C. The Synapse'_snue

3. Thebrid xs

tions p. Theuodes cl kenvier

104. The function of the fatty myelin sheath is:

g.;‘olmsr!latc theaxon and prevent the loss of impulses
10 lubricate the axon and j nerease its conductivity
C. Toreplace damaged axons

D. Totransmit impulses from the receptor to the effectors
E.None oftheabove

105. The nucleated sheath that covers the myelin sheath is:
A. The sheath nuclei B. The neurilemma

C. Thecytoplasm D. The neurolemma

E. None ofthe above

106. The nodes of Ranvier are:

A. Areas in which the axons swell up

B. Areas where the neurilemma touches the axon

C. The points in which the axon is exposed

D. The contact points found over the non-myelinated nerve
fibres

E.None ofthe above

107. Which of these actions is not reflex actions?
A.Jumping up when ona hot iron

B. The beating of the heart

C. The secretion of pepsin into the stomach

D. Ultra filtration of urea in the kidney
E.Noneofthe above

108. What is the main difference between a reflex and a
voluntary action?

A. Avoluntary action is premeditated .

B. A reflex action is initiated by the spinal cord while a
voluntary action is the result of activity of the cerebral
hemisphere of the brain .

C. A reflex action has a longer period of execution

D. Noneoftheabove

109. What are the cranial nerves? .
A. Theseare the nerves of the cranium

B. These are the nerves that control the brain

C. These are the shortest nerves of the body

D. These are the main nerves of the body

E. These are the nerves of the brain

110. While the ears and the eyes respond to the stimulus of
sound and light respectively the taste buds and olfactory
organs respectively responds to:

A. Thestimulus of smell

B. The stimulus of bitter taste

C.The stimulus of chemicals

D. Bitterness, sourness and sweetness of substances
E.None ofthe above

I11. The structures that respond to such sensations as
sweetness, bitterness, sourness and saltiness are:
A, The taste-hairs B. Thetongues

C. The gustatory hairs D. The taste-buds
E. Noncofthecabove

112. The vitreous humour differs from
hemenring

A.Betag muchimose waicry

B. Being more translucent

the aqueous
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5 Which of these Structures has practically no effect on
the rave ¢ { Hgghtthiat enter the eve?
A T‘.‘1'{ LovTiea
B The lens
The aquons humaogr
The vitreays humour
Mo oof the dhove

1
I
5
r

16 A man discovey that he cannot clearly see a far distant
obiect What is the defect of his eve?

A ‘.1\:vp|:l

i Axtigmatism

€ Jn."ly~'-Ej.'hwrin(":x

13 M PErmelropy

FA :_‘:Um:ntuf'lht' Cyve

N7 The w aleny ﬂmdm1hcinnerearul'mammars is
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-y arynx
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(n I he eympanic chamber

v [rin s
), The lungs
: Fhe enstachian tube

121. The l“nncm‘t! nl'(l'u:pin.nrm 0f the &

\n [n locate the direction nf m”ml..

. To distinguish between d‘”'-"‘-'f'm,
“hi ear.

;!,FIL;"?(P:E the sound re;jching the egp

D.' Toamplify sound reaching the éar

E. Noneofthe above

I

I

22. Which of these is a function o fthe Cochles

A. Hearing :
B. Toair the ear ossicles or bones

C. Detection of change in the ANLUar dispe.

animal

D. Orientation or mainmining body POSture i g

E. None ofthe above

123. Diabetes is an illness resulting from, Uners

the hormone
A Corticin
B. Thyroxin
C. Secretin
D. Insulin

E. Adrenalin

124, Which of these hormones IS respomsibt
growth and metamorphosis of tadpoles?
A. Adrenalin
Insulin
C. Pituitrine
Thyroxin
E. Noneofthcabove

125. A truan ofa pupi| eSCapping info a bush 5
Y@ snake. Which Of these hormones will feree

his b!ood-s:rcam’.‘

A, [nsulin

3, Pnrurh_vmin
* Adrenaliy

- Thyrayiy

z Sty
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84.A
89.D
94.D
99. A

104. A
109.E
114.C
119.8B
124.D

10. A
5. E
20.B
25.A
30. B
35.E
40.A
45.B
50.C
55.D
60.A
65.C
70.B
75.C
80. C
85.A
90.B
95.C
100.C
105.B
110.C

115.E

120.E
125.C



CHAPTER 15

Factors affecting the distribution of organisms
Methods of measuring abiotic and biotic factor

! ’;/l;;ng afterreading this chapter:
5
|

|

//,
galogy 1 the study of living things in relation to their
- ironment.

{OMEBASIC ECOLOGICALCONCEPTS
[ Aufecology: The study of an individual organism and its

epvironment.

3, Synecology: The study of two or more organism and
fieirenvironments.

1 Environment; The totality of living and non living
sternal factors which influence the life of an organism.

4 Habitat: The natural home of an organism.

There are two major types of habitats- Terrestrial habitat
(lving on land) and Aquatic habitat (Jiving in water).
Thereare three types of aquatic habitats:

I Fresh water: A water body that has little or no salt
Euncentration e.g. ponds, streams, riversetc

i, Marine or salt water: A water body with high salinity

t4.seas and oceans.
il. Brackish or estuarine: A mix-up of fres
Walers with seasonally fluctuating salinity €.
Lagoons.
> Population: Total number of individuals of the same
Species living in a particular area.
& Community: A naturally ocourring group
animals living ina given ared.
7. Niche: The smallest area within
2:2“"'!5'“ is found. It also means the
anism in itat.
8.Biome: A’ilgi;ea}:;?community with peculiar plants and
animals,
9. Atmosphere: The open space
Which contains a mixture of gase
different proportions.
10. Biosphere: The part of the earth that
existence of living things-
1. Hydrosphere: Biosphere is
Stream etc.
12, Lithosphere: The solid part of th
rock, soil ete.

h and marine
g. Deltas and

of plants and

an habitat where an
role performed by an

above the earth surface
s and water vapour in

support the

made up of water €. river,

¢ earth's crust e.g.

ECOLOGICALOR ENVIRONMENTALFACTORS
ided into two:

I{:co‘o.gical factors are broadly div
- Abiotic or non-living factors ie.
8. Climatic factors e.g. rainfall, light, wind, temperature, etc-
b\' Topographic factors i.e. nature of soil surface €8
ioggswa_“eys clevation, eXposures etc. .
Cltantcﬁh"; factors; soil types and properties i.e. moisture
ete. »PH, organic matter content |

2. Biotic or living factors: activities of living things &-&

feeding, shading from i
2 ron o .
predatoretc, g from light, competition dispersal,

Ecolo.gi.cal Factors in Aquatic Habitat
1. Salinity 2. Turbidity 3.Tides 4. Current

Ecological Instruments and their uses

Instrument Uses

Anemometer- - Formeasuring the speed of wind
Barometer- For measuring atmospheric pressure
Hygrometer- Formeasuring relative humidity
Sweep net/ insect net-For collecting flying insects
Min.Max. thermometer-F ormeasuring day

temperature ]
For determining the direction of wind

Wind vane-

Rainguage- For measuring amount of rain fall

Quadrant- For determining the population of
organism

Pooter- For collecting small insects

Photometer/Light meter-For measuring light intensity

Secchidisc- For measuring turbidity of water
pH indicator- For measuring water or soil acidity or
alkalinity

r Revision Questions J

15.1. BASIC ECOLOGICAL CONCEPTS

1.UME/78/18 .
The study of the organism and the environment of an

abandoned farmland is the ecology of

A.acommunity B.apopulation
C.aspecies D.ahabitat

E.anecosystem

2. UME/92/33
A population is defined as a collection of similar organisms
that

A.behave inthe same way

B.interbreed
C. are found in the same habitat frecly

D. eat the same food

3. UME/93/35
What is the term used to describe the sum t ioti

nat 1 otal
abiotic factors in the environment of the organi:fnt');ouc ==
A. habitat B.biome -
C.ecosystem D. ecological niche

Use the list of ecological consti

1 n

caestionsAand g stituents below to answer
1. mango 2. Spear grass

5.Temperature 6. Beans 3.Goat 4.Sheep

7.Rock 8. Water

4. UME/94/30
Item 1 -4 canbe regarded as ’

135



B. acommunity
D.aniche

A.npopulation
C.anccosysiem

S UME4/31

The physical factors are represented by
A.1.5.6 B.4,5,7

C.5.7.8 D.6,7,8

6. UME/2001/28/TYPE: T ‘
The number-of plant species obtained from a population
study ofa garden is as follows: Guinea grass (15), pornea
spp (5). sida spp (7) and imperata spp (23). What is the
percentage of occurrence of imperata spp.?

A.35% B. 16%

C.46% D.13%

7.UME/2004/41/TYPE: 4

A caterpillar and an aphid living in different of the same
habitat can be said to

A.beinsimilarmicrohabitats

B. occupy different ecological niches

C. occupy the same ecological niches

D. be indifferent habitats

8.PCE/96/26

The correct order of the ecological sequence in nature is
A. species _, population - community-ecosystem

B. species - population - ecosystem - community

C. species ~ecosystem _, population ~Community

D. species ~ community- ecosystem ~population

9.UME 2007/7

The highest level of ecological organization is the
A.ccosystem  B.population

C.biosphere”  D.Niche

10. PCE/93/34

The functional position of an organism on the ecosystem is
referred to as its

A, habitat B.niche

C.community D.micro-habitat

11.PCE/98/30/TYPE: C

A group of organisms of the same species living together in
the same habitat is referred to as

A. community B.apopulation
C.anecosystem D. an association

12. PCE/06/40/TYPE: A
A group of closely related org
mterbrccdingarclenncd
A. species

C. population

anisms capable of

B. phylum
D. community

152. FACTORS Appp
msrmnunowomncmlsﬁg TING THE
13. UME/84/44

Which of the followin .
abiotic? . B Broups of factors is completely

A.salinity, tide, plnnklon,turbidily
B.temperature, pH4, soil, inscct
C. wind, altitude, humidity, light

152 ers sy
|i= 4
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D, conifers, wind, pH, rainfa|)
I, soil, water, bacteria, salinity

14, UML/86/43
In an agricultural ecosystem,

the bias:
consists of Olie

. Mt
A. crops, pestand beneficial ingects z :

B. crops, temperature and humidity
C. pests, beneficial insects and water
D. crops, water and soil

15. UME/86/45

Which of the following ecological factoy a
both terrestrial and aquatic habitats?
A.rainfall, temperature, light and wing
B. salinity, rainfall, temperature and light
C. tides, wind, rainfall and altitude

D. pH, salinity, rainfall and humidity

Ie Cqmm:-

16, UME/87/45

Which of the following relates to eda
A. the structure of the earth’s surface
B. the influence of living organisms on each other
C.Temperature, rainfall and humidity

D. the influence of soils on plants and animals

phic factorg?

17. UME/88/42

Which of the following has the greatest influencers3
distribution of animals in marine and fresh waterhitiz
A.PH - B. salinity

C.watercurrent D. turbidity

18. UME/91/41 ‘
The most important factors which influence an orgxis
way oflife in its habitat are

A.the physical and biotic environment

B. food and water availability o
C. temperature, water, lightand predator-pre)'ﬁmm
D. competition for food and space

19. UME/93/37 -
1€ most important physical which affects &
living in the intertidal zone of the seashoreis
H

A.p B. salinity
C. wave action D. temperature

fgf

o i U e e . Iy N5 )

20 UME/2003/33/TYPE: A ihe %
\ density-dependent factor that regulates '

S1ze of organisms is

A.sudden flood

B. disease
C. fire outbreak

D. drought

21.UME2007/9 -S[dhuﬂ'*""
biotic factor which affects the !ﬁ,n's
abundance of organisms in a terrestrial 1abi
-temperature B. competition
P D. light
22.UME2008/34 fini®
0 ecologinal factor that will have the mols;idP”“d'i ‘

0iltae st ua:.ance of phytoplankton in@

—— e — wn
S S e Y e

T oay

-

o . aa SN



?Olnnlun o

ce on the
\abitats?

ganism“s
tionship

prgan ism

ulatio

mn

1
g eﬂec

p()nenl

B. oxygen

i D. temperaturc
4§
:ﬁnrcolnglcfﬂ problem facing Ntertidal g
M B. floatation SAnisms s
& D. humidity

{ 52009732

guater, marshes and swamps, the mMost in
' 1

_jlorthat organisms haveto adapt to is Portant

pofsubstratum B, high salinity
f,Eh[g[|1perillUI'E D. low pH
(201037 TYPE: D

wulvity of an organism which affects the survival of
qderorganism in the same habitat constitutes °
|gnabiotic fa(‘;tor B. abiotic factor

fysiographic factor D an edaphic factor

% METHODS OF MEA
GOTIC/BIOTIC FACTORS LRI
UME/$4/42

frmemometer is an instrument for measuring

Lielitive humidity B. altitude

(vindspeed D. turbidity

Exlinity

1UME/84/33

smenseet method can be used in ecology to show the
‘;"”mber_()fplants and animals in a habitat

E’ﬁf]p‘{[atlt}n ofaparticular plant species

Wtibution of organisms along a line

;'f'ghlﬁ oftrees in a section of a forest
.'me”’fyouﬂg plants across a forest

1 MErgg 3

A ;‘“thdity ofapond can be measured using the

gy meter B. secchidisc

e D. hydrometer

:9.UM

. i NOT used in

| .
hea:h Of the following instruments 15
A g abiotic factors in any habitat?

Uy, >COPe B. thermometer
Wometer D.wind vane
Ay
T dME/9SI3 1 ody can be measured

Mgy _ |
“Thy Ph of il lumination in a water b

E:Ehm“meler B. secchi disc
"OMeter D. anemometer

BI-U

]}‘.r- ME/Q?/

Mg gp Jwithan

;\‘Wmen?fw'"d can be measure

‘-hy, Called P

Lanekl:’"lelc:r B. sefzchl dls:

y Meter p.wind van

,!_-.‘.it\l

Xhihy ?2001136/’["{]’15:']’ -
'relaﬁ omEler is used for meaSllr’f’FEC
®humidigy B.spect!

C.rainy)
D, salinit
“ UMli/O']/zg d
'€ groy
PS of j
me“SUrcmc 0 e(':'(l)ﬁllru!ncms that can he used in the
secchidise m: Oglcalfactorsinalmhilalis

. ¥ ““Cf().
: P0tent|0mc[c . HO5Copeand pooter

I, i
nemomete ! }’gromctcrandchcmrcal balance
s Photometer and hygrometer
s Quadratand wind vane

34, UME/ZOOUBO/TYPE'A
poo.reris used in ecolq .
flying insects
. Worms

gical studies to collect
B.small insects
D. rodents

35. UME/2003/22/Ty PE:N

maximum and mini is sui
i nimum thermometer is suitable fi
measuring the "

A. temperature of the soil

B. temperature of water at different depth

C. highestand lowest body temperatures of an animal
D. highest and lowest temperatures of the day

36. PCE/93/36
The estimation of the population of Tilapia in a pond is best
done by

A. the quadrant method
C. capture and recapture

B.counting
D. transect method

MISCELLANEOUS QUESTIONS (15)

37. All members of a species inhabiting a given area make

up the '
A.community  B.population
C. biomass D. ecosystem (PCE/91/37)

38. In an ecological study, the biotic factors are.
A. rainfall, lightand temperature

B. veneral atmospheric conditions

C ;:he effects of living things on the ecosystem

D. the structures of the earth’s surface (PCE/91/36)

onal position of an organism in the

rred toas its
B.niche
D. micro-habitat (PCE/94/34)

39, The functi
ecosystem is refe
A. habitat '
C.community
bernacles and limpets is

B.arboreal
D. terrestrial (PCE/94/335)

40, The habitat of
A. freshwater
C. marine

Ti ecological factors common to both terrestrial and
1. The eco!
habitatsare '
srent, salinity and rainfall
ainfall, temperature and light

rainfall and humldn)_'

= E.:int‘nll, temperature, light and wind
I

(PCE/200 |/32/TYPE: 4)

4 .
nql[ﬂth
A, tides, cu
_salinity, I
B -, salinity,

\t abiotic factorin the desert biome is

B. light
D.wind (PCE/2002/15/TYPE:5)

42.The most importar

A mmpcrﬂlurc
c. rainfal
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: is chapter:
Understand the following after reading this chap

i S
Food chains, food webs and trophic leve]
Energy flow in the ecosystem
Nutrient cycling in nature

SYMBIOTIC INTERACTIONS OF PLANTS AND
ANIMALS

Symbiosis: Symbiosis is a close association betwcleent;\:ro
o}ganisms in which both of thgn boneﬁt from eac ld 0 lané
Examples are:Algae and fungi in Llcl!en,_A.lgae and p :
roots in mycorrhiza, Protozoa in the intestine of tex:ml e,
Nitrogen fixing bacteria in the root nodules of leguminous
plants. o .
Commensalism: Commensalism is an association
between two organisms living together in whioh only one
(commensal) benefits from the association while the other
neither benefited nor s harmed. Examples are: Remora
fish and shark, Oyster and crab, Man and intestinal
bacteria, Epiphytes growing on plants
Parasitism: Parasitism is a c]oge association between two
Organisms in which one, known as the parasite, lives in o
on and feeds at the €Xpense of the other organism which is
known as the host. Examples include: Map and the
tapeworm, Mistletoe ang ﬂowering plant,

iti lon is a type of association between tyyg
Organisms in which th

€ predator kills the other, called the
prey and directly feads oni

it. Examples are: Cat feeding on
rats, Hawk anq chicken.

FOoD CHAINS, FOOD WEBRBS
LEVELS

Food chaipg i a linear feeding relationghip ; i
0rganism fees onthe one be Cenoa e an

foreitin the g uenc
GrasséGrasshop perséLizardsé.Snakeg quencec,g.

Food web is 5 complex feeq
Interconnecteq foo 13 commypj¢

rophic leye refers to ap in the transfe

. ity. Thj .
N2 food chajy, The term tty o descripes

"ophicreferg ton

AND TROPHIC

ing relationship Consisting of

I of ener
a Specific leve]
Utrition,

vels iy Most fooq chaing
. ' i
P :g:gers ; Iganism hich ¢q CIt some of
T8Y from the s i
e G s ) Storeq chemlcal
L] rlmary COHSH”?E
rs: ganism,
ener i < ey
3 By b Sumip Produceyg el
erbivores g Y are
* Seconqy, Y cop
15Uy,
energy © Tganig :
8y by . i hich Obta;
are carnjyg, 1S The

»  Decomposers: These Organisme i
point of every food chain, They eh by,
fungi that obtain thejy energy rea:%
dead organisms from

om the othey trUphicTzS
Each descriptiop of a trophic leye| Will degey ::;
organisms role in tho ecosystem., Orgapjs Smab'o];
more than one trophic level, (e.g. whep Aeling

omnivores).

ENERGY FLOW IN THE ECOsYsTE)
The sun is the ultimate source of energy o, e
producers i.e. green plants produce_their food
photosynthesis. The consumers i.e, animals ayg o,
plants depend on already made food by the progyg
decomposersi.e. microbes feed on dead plantsandy

and inthe process help to recycle nutrients,

Fyramids in ecology

Ecological pyramids are used as a tool to i!luslrate lI
feeding relationships of the organisms, which tog
make up a community,
Pyramid of numbers
This is the sj

! . ﬁ
relationg Ips within a community. The comm‘m‘fﬁ‘

Two proble
Numbers iy,

thousands) and

p—
M with this form of pyramid arderedsﬂf
Volved may be huge (in the }Tuﬂert :
SOme pyramids may be in

- ¢
. Secondary consU"

Producer

o i
_Imq of bnomass ' bem.genzgui
ICates tg feeding relationship D™ o

. A i+h Te
OCCupy g differen; trophic levels with T
bl_Omass. 65 0f e

. a2,
'Omass cq Measured as ejther wet ™ s !

S ¢an be "
inﬁlasurmg the dry magg is more aces anis"™
Ceude the varjapja Water content of 018 f pio™
the sopy

id o
; Onest f he pyramid
13 orm of the py

§



; piomass of orc%amsms OCCpying epepy lroph
p ases from Producers to seoonp, consm!m:'z

sl the problem that a pyramiq of
Jand also it does not tak:
esampling must all b
gandtherefore indicate
pmductivity.

biomags can be
€ account of changes oyer
€ carried oyt af One moment

s the standing crop and not

Producer

mnidofenergy

iis the most accurate representation of the feeding
Bionship between the organisms at different trophic

®. 1t takes into account the energy gains and losses
Waperiod of time.

MROLOGICAL CYCLE

NUTR] ENT CYCLINGIN NATURE

CARBONCYCLE

Ptlants get their carbon from carbon dioxide in the
almosphere while animals obtain carbon through feeding
on plants, Carbon dioxide is added to the atmosphere by:

Respiration, combustion, decay; and volcanic eruption and
removedby photosynthesis

carbon (V) oxide

inthe
almosphere \
photosynlhesis
combustion re \"

\ piration
(domestic cooking,
internal combustion gﬁpgunds
engines) respiration in plente
T /
wood - '?‘“"9
carbon
compounds
an animals
carbon compounds deal death
in fossil fuels (e.g Gas) carbon
%mmpounds
pressure in déad -

organic matter

Carbon cycle

ehyd"’lOBica] cycle or water cycle is the continuous movement of water between the land, the sea and the air

. :

“itation . A1) water released from clouds
Nt SUCh a5 rain, snow, hail, sleet & snow
s Rungpy Water flowing across the surfaced of the
by land, Wwhether in a channel or over the lzmt e

“plion . When trees or man made objects £¢
|Ir|||ra Y2y of rain reaching the ground Su{fac
flon - When water soaks into the soI

ATNOSPHERE

N\

* precipitation
I Eva p or’aﬂon\x

R"SPil’ation ﬁ T

i / /
K‘. L

; /! /
\ Evaporation / /
/

off
Ingestion R / cound
Absap, N N\ Apsorbed by 8
#d by roots | SURFACE WATER | .
\ /
N 4

\\
GROUNG WATER

| | ‘VaL

Evaporation - When water is heated by the sun and
rises into the sky as water vapour
Transpiration - When moisture from plants and leaves
is lost to the atmosphere
Condensation - When water vapour is cooled and turns
into water droplets to form clouds
Water Table - The level of saturated ground in the
soil - it rises and falls depending on the
amount of rain

GENCYCLE

:ﬁ;{?gc:n cycle .involves a complex. biochemical
transformation which _adds and removes nitrogen and itg
compound from the soil. . .
Nitrification (process that add nitrogen to the soil)
a. Nitrifying bﬂctenﬂ: }htrosqmonns and nitrobacter
convertammonia and nitrites to nitrates respectively,
b. Nitrogen ﬁxationby; ) .
i Lightening or e.lectncal dlscl]arge inthe atmosphere
ii. Symbiotic nitrogen fixation by some bacteria

k) > m
Bg":,og:iymbiotic nitrogen fixation by some free-
o terine.g. Clostridium and Azotobacter
?i i\pplication ofnitrogen containing fertilizers e.g.NPK

e.g,

living

a4 7.0

-



tion (process that remove bt -
Dc;l)ltl;:ﬁt';::l‘«al by ptants, erosion, ]each‘n&b f%
i
fi?:nltn fying bacteria.

Ammonia
L T T, bacterial
oxidation
N-I—] 3 (nitrosomonas)
Latlexial . ) )
decopiposinon
(usjd:l.ﬁ‘ﬂﬂ)

f"'&;d

{ organic
\.\mattef‘. ammonia
= asa
fertilizer

death

waste
malter

prulein V
\ S
consumption j
of food

p l ant

fertilizer
S )\factcfy

Pr Ot‘:?l.l'l

(N

\

iun
NO, )

/\“.
/

ferliizer
uptake

f xation by
bacteqal
l:ghtnmg oxidziin
(nitrobacien
bacterial
denitrification

biological’
fixation
(jegumes)

Nitrogen cycle

L Revision Questions T

16.1. INTERACTIONS OF PLAN

TSAND ANIMALS
1.UME/79/19 :
In which of these associations is much harm done to one of
the partners?

A, Symbiosis

B. Epiphytism
C.Commensalisms
D. Parasitism

E. Mutualism

2.UME/80/39

An organism X lives entire]
another organism Y, I, this as
A. Symbiont
B.Commengga|
C. Saprophyte
D. Parasite
E.Epiphyte

Y on the waste products | in
sociation, X isa

iV}JMEIBIIZS
ich of the fi
symbiosis) ollowing Statements is NOT tme of

)| it " Ll‘, .
I "

Foy!
Jeat p

A%

A. Symbionts must be llvmg

B.Itisan association of give and take
C.Theassociation may involve two plants
D. Association between two similar species
E.symbionts deriye mutual benefit

4. UME/87/46

orl
piphytes growing on the branches of rees 7

example of the relationship known as
A. parasitism

B. Commensalismg
C, Saprophytism
D.holophytism

3. UME/88/41
ich of the

Organism?9

A, - Saprophytism
Commensahsm
-Parasitisy,
- Symbiosig

‘;[

- yolVes
following relationship i

f UME/89/41

- Chenisan example of
-@sapro Phytic organism



bioﬁcassociation
3,15}11"‘ hytic plant
f"’q.;ﬂiivﬂf"“s plant
it
.l,_“E.“)lf'SQ ) '
i [ixing micro-organisms i
* nbiotically inthe
;;i;;,modulcs
iuptOOIS
‘-mnch g'oots
proothats

legumingyg plants

(UME2003/32/TYPE: A

yyeorhiza s an association between fungiand
yrootsof higher plants

flamentous algae

( bacteria

.protozoans

J.UME 2007/4

Which of the following is an example of parasitism?
A.fungi growing on a dead tree branch

B.asquirrel living in an abandoned nest ofa bird

C.mistletoe growing in an orange tree
D.cattle egrets taking ticks from the body of cattle

10.UME 2008/30
Which of the following associations is an examp
Mutualism?
A-Hydravividis and zoochlorellae
-Human and lice
C.Shark and remora fish
-Bread and Rhizopus stolonifer

le of

H.UME2009/30 :

€ association between bacteria r€
idthe ryminant is

-Parasitism

-Predator

-Saprophytism

‘Mutualism

siding in the caecum

2. UME 201020/ TYPED 1 by
Ycorrhiza promoteP a“tt?o .
-Protecting it from infec

ot sph
-helping it to utilize at:;:mgtor
-serving as a growth " ons from

. absorbing inorganic
NS,

eric nitroge”

the soi!

:BS AND
HAT pooP W
162. gooDp €
TROPHIC LEVELYSPE:D _
13.UME2010/28/T ’iT!SW'(h“
food chain always °°®
-decomposer
‘Producer
- Primary con
-Consumer

sumer

LSnanes -1 aviks

jzards ~ Fa ; 7
14, UME.’79/43 pGTS" Ll'&;‘rgﬂnlsln: woaich are ‘he et
Grasses.GrasshoPy Jiq, the

A. grasses
C. lizards

B. grassho
E. hawks Ppers

D. shake

5. QME/79/44
Which of these is NO
chain

A. trapaall the sun energy

B.trapa small percent of the sun energy
C.are primary producers ;
D. are eaten by primary consumers

T true? Grasses in the above food

16.UME/81/14

Choose the sequence which represents the correct or
der of organism ina food chain

A. Grass~ snakeatoad - grasshopper- hawk

B. Grass- grasshopper - toad + snake - hawk

C. Grass- grasshopper- snake - toad - hawk

D. Grass— snake - grasshopper-toad ~ hawk
E.Grass - toad - snake -+ grasshopper— hawk

17. UME/86/46

In acommunity, bacteria and fungi are referred to as
A. producers B. decomposers
C.scavengers D. consumers

18. UME/90/42

Which organism is an omnivores?

A. Praying mantis B. Hawk
C.Mouse D. Grasshopper

19. UME/90/43
Which of the organisms will have the lowest population in
an ecosystem?
A.Hawk

C. Praying mantis

20, UME/91/42. _
Organisms in an ecosystem are usually grouped according
to their tropic level as

A. carnivous and epiphytes

B. consumers and parasites

C. producers and consumers

D. producers and saprophytes

21. UME/93/38

At which tropic level would the highest accumulation of a
non-biodegradable substance occur?

A.primary productions

B. tertiary consumers

C. primary consumers

D. secondary consumers

22. UME/94/32

Which of the following set is made up of decomposers?
A. rhizopus, earthwormand protozoa

B.mushroom, rhizopus and bacteria

C. bacteria, earthworm and nematodes

D, earthworm, sedges and platyhelminthes.

23. UME/2000/36/TYPE: M

n ¢ foo? ¢'win, ~azt succeeding level in a forward
tlirci tion, r2presertc?

A, an increase in the number of individuals

B.Cowpea
D. Mouse
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24 UIME/2007/32/TYPE: T

The highest percentages of energy in
atthe level of the

A secondary consumers
C.producers

an ecosysiem occurs

B. decomposers
D. primary CONSUMers

25 1UUME/B236

A pyramid of numbers can be defined as

A the number of plants and animals in an ecasys{cw _

B. an arrangement of organisms according to their habitats

C.the numerical relationshipofa foodchain
D. the number of plants and animals in apopulation .
E. the total number of species and genera in acommunity.

26, PCE/2002/21/TYPE: 5 _
The unidirectional flow of energy in an ecosystem 1s
Known as

A. feeding relationship
C. food chain

B.energy pyramid
D. food web

27. UME/89/40

In an ecosystem, the LEAST efficient transfer link is from
A.producers 1o primary consumers

B. sun to producers

C. primary consumers to secondary consumers

D. secondary consumers to decomposers

28. UME/92/34

In a typical predator food chain involving secondary and
tertiary consumers, the organisms become progressively
A.smallerand more numerous along the food chain

B, equal in number and size along the food chain

C. larger and fewer along the food chain

D. parasitized along the food as consumers getbigger

/

29 UMEM2/3S5
Which level of the pyramid
enherpy?

Al B.F

has the le

ISUtotal storeq
C.G D.H

I UMIE2136 |
Which orpanisme in the
consumer?
AL Algie
C. Tadpole

PYTamid funetigyg s gy
S 18 ¢

i, Shark
|.\l' T ul‘ lu

Miary

(MI/08/32

MU od chain involving a primary produce; , | y
[nafo a5 well area secondary consumers. " i i
sumers a3 T L e form that th t5h,
paE in the form that the N

‘ icenergy is

of tropic €N+ S - has more energy (}

: ; ner ha gY tha 4 C.
A, primary consul AN the g, | C

ucers . I B
Br(\(i condary consumer takes up all the energy o B 37
o - =

. W

. vconﬁlllncra\ |
(hcpril‘nal'}. ) ) ]
C. energy 1S shared equally between the thre, & B S
organisms _
D. secondary con

energy contained i

sumers gets only a small portiog .
n the primary producer.

38
 UME/98/29 L ; P W
i\%hilih of the following 1S the direct consequers £ ¢

transferring energy from one tropic level to anothep A
A. an increase in biomass M
B.a decrease in the efficiency ofenergy conversion | (.
C. an increase in the total numbers of resultingindivié; | p.
D. a decrease in the resulting biomass .

16.
16.4. NUTRIENT CYCLING INNATURE | 39
16.4.1. CARBONCYCLE ; Du
1 A

33. UME/95/33

B.
In spite of the removal of carbondioxide frem C.
atmosphere, its amount remains more of less s D.
because E.)
A.itisproduced by green plants during photosynthzss
B.itis produced during respiration by animals

C.itisabsorbed in ocean water ;;'
D. green plants release it during the day. A
B,

34.PCE/91/15

. - 532 C'
The carbon dioxide content of the atmosphere 5* D.
constant by the processes of

A, deca_)f, p_hotos;ynthesis and transpiration 41,

B. respiration and decay Ni

(& [c:)ihotosynthgsis and combustion A

-decay, respiration and photosynthesis g“‘

w |

164.2. HYDROLOGICALCYCLE o

-

Atmosphere |Cloud =

LE:!

1 cu

II A

3 B-l

. @ ||

R v E,

found leve Ry T 15

Graun L= [ %

Waier ll :}\]tn

35.UMEL | 3

E\:“po].ﬂl.i(:g?lsg'U”I‘\I’PE:D W, l)‘ﬁpﬂw glz

Y the C()ll\l)()l:“ transpiration are respecti’® Q::
:\_llm dip ronents labelled D,

allang Nog

“ liangy B

AVand



J0s/35/TYPE: D
él’\ eservoirof waterin the cycle ig iy

B. - Bloundwater
D. ocean,

£200329/TYPE: N
“k ismaintained in nature mq
" 1pomnon and precipitation
aipitation & and condensation
mn&pll“\tlﬂn and evaporation
) mn:pif‘\tlon and precipitation

inly by

{ PCE95/40

iich of the following is readily available to plants in the
gl?

\gavitational water
Bhygroscopic water
.capillary water
D.un-off water

I643.NITROGEN CYCLE
¥.UME/80/44

During thunderstorms, the energy of lightning discharge cause
A.ovygenand nitrogen to combine
B.more carbon dioxide to be formed
C.nitrites to be converted to nitrates
Nifrates to be converted to nitrogen
-Protect the microorganism in soil.

W.UME/2000/29/TYPE:M .
Atmospheric nitrogen is converted to SOl
Plant use by

Nitrification and combustion

‘Putrefaction and 11ghtnm°

-lightning and nitrification

-Combustion and putrefactlﬂn

nitrogen for

41.UME/81/32

Nitrification means :
‘Conversion of nitrates totn
fiXing nitrogen into pian

jtrites

-Conversion of nitrates tto n rites, then nitrates
-changing of ammonia t0
‘Nitrogen cycle.

itrogen

ally planted in
42, UME/80/43 are usualy

C sa,
tguminous  plants cause ey
Cultivated farmlands b hosPhalcs
.enrich the soil Wit Sgen
-provides animals \:crrhimc
-enrich the soil “;j n the s01
-protect the soil

-Protect the micro” .
ectly replenished in nature
43.UME/85/49 diree
Atmospheric Nt bacterio

augh ltr‘r) ]lS n HICSDII
fde onluh'\ sa
ies O a_n‘““

AL activit g bacteria
B, thebreakdo‘s’“mfmtfr" ;trgben' fixing caciria i rout
C.theactiviti®® o o

jes

44, UMI*/87/4‘)
Nurtlylng bacteri

Telease Nitroge
B. convert atmos
C. combine amm
D.oxidize ammo

aare important because they
ntothe atmosphere

pheric nmogen to ammonia
onia with nitrogen,
nium salts to nitrates

45. UME/88/50

Dead plants and an;
i nimal are decomposed by bacteri
fungiinto posed by bacteria and

A nitrates

i ) B. nitrites
C. aminoacids

D.ammonia

46, UME/94/15

The mtrlfymg bacteria, nitrosomonas, convert ammonia to

A. nitrites B. nitric acid
C. nitrates D. nitrous oxide.

47.UME/98/30

The condition thatencourages denitrification is
A. low soil oxygen

B. high soil nitrogen

C. absence of soil bacteria

D. lightning and thunderstorm

48. UME/84/48

Denitrifying bacteria nature liberates gaseous nitrogen
directly from

A. ammonium salt
C.thunderstorms

E. plantand animal proteins.

B. soil nitrates
D. soil nitrites

49, One of the ways in which the nitrogen of the
atmosphere is converted into nitrates for plants is by the
action of:

A. Putrefying bacteria
C. Denitrifying bacteria
E.None of the above

B. Lightning
D. Decay

50. The most important bacteria that convert nitrogen into
nitrates are:

A. Nitrobacter
C.Azotobacter

E. Bacterium radicicola

B. Nitrosomonas
D. Denitricians

51. The symbiont that lives in the root nodules of
leguminous plants is:

A. Azotobacter
C. Nitrosomonas
E,Noneoftheabove

B. Bacteria
D. Nitrogen

52. While the leguminous plant gains nitrates from the
bacteria in its root nodules, it supplies the bacteria with:

A. Protein B. Starch

C. Carbohydrates D. Air

E.Fats

53. The nitrates absorbed from the soil by plants are built
up into:

A leatnitritzs

C. Animal proteins
E.Plant proteins

B. Plant nitrates
D. Ammonium compounds
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34. The first product of putrefoction of plants and animal
protein is;
A. Nitrites
C.Ammonium compounds
D. Nitrogen of atmosphere

B3. Nilrates

E. Animal nitrate

MISCELLANEOUSQUEST]ONS(IG) o
35. Two organisms of different species, living in close

association *but not dependent on each other are referred
loas.

A. Parasites
B.commensals

C. Symbionts

D. autotrophs (UME/93/39)

56. An association between the root nodules of a

leguminous plant and rhizobium spisknown as
A.commensalisms

B.mycorrhiza
C. parasitism

D. symbiosis (UME/2001/1/T YPE:T)

57.Bacteria which reduce nitrates in the soil into gaseous
nitrogen are called

A. putrefying bacteria
B. nitrifying bacteria
C. saprophytic bacteria
D. denitrifying bacteria  (PCE/2005/39/T YPE:P)

58. The presence of bacteria in the caecum of many
herbivores is an example of

A. parasitism

B. commensalism

C. saprophytic
D.symbiosis (PCE/95/32)

59. Two organisms of different species living in close

association but not totally dependent on each other are
referred to as

A. parasites

B.commensals

C.symbionts

D.autotrophs (PCE/2001/31/TYPE: A)

60. A typical food chain, at which trophic level would the
highestamount of energy occur?

A. producer

B. primary consumer

C. secondary consumer

D. decomposer (PCE/98/33/TYPE: C)

61. A correct food chain in aaquatic habitat is illustrated ag
A. fishawormatadpole

B. phytoplanktonatadpoleafish
C.zooplanktonéspirogyra atadpole
D. algacafishatadpole (PCE/98/32/TYPE: C)

62, The release of inorganic sy
of dead and animals in the sojl ;
A.mineralization

B. volitilization
C.composting

D. humification (PCE/99/28 TYpE: "

Its from
Scalleq ¢ dem‘npa!

63. Which of the followin
process of denitrification?
A. Nitrosomonas

B. Nitrobacter

C. Rhizobium

D. Pseudomonas (PCE/99/30/TYpE: E)

& Organismg COnlry

64. The progressive loss of Energy at each feye) 9
chain leadsto |
A.adecrease in biomass at each successive Jeve|
B. an increase in the number of Organisms g
successive level
C. an increase in the total weight of living matter;
successive level

D. an increase in biomass at each successive
(UME/2004/42/TYPE 4)
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e following after reading this chapter:
’ :

e
,\qm\liC \,

TcrrCS"'i“l

environment in which an organism lives

gieany . i
i s qn area whel:e physical and chemical
b required by organism are met. There are two

m 2
pooihabiets:
abitat: the habitat related to water,

llaﬁc h .
“ |habitat: the habitat that relate to land

,;esh‘iﬂ

(TICHABITAT
jc habitat comprises marine, estuarine and fresh

I

i Habitat: It is either ocean or high sea water
5.

acteristics of Marine Habitat

ksahigh concentration of salt.

spessure increases with depth up to 1000 atmosphere.
surface current is driven by wind.

kiespccur dueto alternativerise and fallin water level.
ehigh sea is relatively alkaline with a pH range of 8.0
Matthe surface.

tcan only penetrate up to about 200m or more.
orZones

il (A_‘) Continental shelf (B)Abyssal region
;E.a"‘c region
y ﬂ;nemal shelf comprises of; _
iy Zone: Is just above the high tidemark- Itis wetted
'MertsPray of water from breaking waves- _
Ptcia“]da‘ Zone: Water stays in this area temporarll)/:,
i‘nw}]y when there is high tide, and et exposed to air
I_| (oenthetide goes dOWﬂ. . d l .
L'zun;al .2‘0“91 It is found between high tide and 10
-Subud'h isabout 200m deep.
Aygg 2l Zone: Extends beyond 200m: o1
Aregion: This zone is more than 2000 metres

tgc
nflg

. or.

'*? N regi i de of continental
fovey egion: It is beyond the €& e

y the deep waters.

R

ey een a river and

%, E . o
"Ea, Habltat: It is a transition betw

4

I raﬂe £ e

IThesal'n-st'cs of Estuarine Habitat

&0 o Y iSalways flunctuating ot
re fe

m : f
g, SPE : ) terms ©
ISy, oS diversity: species 2 er In

3 Didigy, -
5.\,°ry lo Yincrepses especially during rainy season-

ki XY ge
i n content. .
gh Productivity because of high nutrient level.

res ok .

- (:‘ern‘(el Habitat: It is known to have low salt content

Exa ”: either be running (i.c. lotic) or stagnant (lentic).
nplearcrivers and ponds respectively.

Characteristics of Fresh Water Habitat

I.The s_alt content is very low.

2. Stratification of temperature is rare especially inrun
water.

3. Oxygen at the surface of the water is more tha
bottom.

4. Current can affect the distribution of g
small organisms e.g. in rivers or stream.
5.The waters are shallow.

6. Light penetrate more in running water than in stagnant

water.
7. Low density of water.
8. The water bodies are always small.

ning
n at the

ases, salts and

TERRESTRIALHABITAT

Soil and rain influence the nature o
They are divided into the following:

1. Marsh 2. Rain Forest 3. Grass Land

4.Arid Land

f terrestrial habitat.

Marsh
1.1t is alow land soil that is usually flooded.

2. It stands between aquatic and terrestrial habitats.
Examples can be found in dried ponds or lakes as well.

Examples of plants are sedges, water drop-wart, marsh
pennywort, balsam, hornwort (ceratophum), water lilies

and duck weed.
Examples of an
lizards, snakes,

imals are fishes, salamanders, frogs, toads,
birds and mammals,

Rain Forest

Plants:
1. Scattered very tall trees of about40m orabove.

2. Continuous layer of trees ofabout 30m.

3. Possession of draw-out tips by trees for easy dripping

4. The search forsun make the trees to be tall. =

5. Possession of thin bark by trees so as to fasten gas

exchangeas wellas transpiration
6. Plants that have the ability to climb.They do so in search

of lighte.g. Wild yam.
7. Possession of buttress root forstrong anchorage e.o. silk
.g.

cotton.
g. The broadness of the leaves enhances the rate of

transpiration.
9. Clasping plantsare used for support.

Animals:
1.Animalsare protected by camouflage.
7. Some that are adapted to climbing do so wi
. ith :
ads tails tohold on to tree branches e.g. monkeys grasping
3. Others have grasping scales e.g. snakes .
4. The birds make use ol their feathere

145



Grassland
They are divided into these groups namely:

I. Temperate grassland ;
2.8avanna or Tropical grassland (southern guined,
northern guinea and sahelsavanna as found in Nigeria)

3. Meadow grassland
Characteristics
- Presence of intensive sunshine and high temperature
- Rainfall is unevenly distributed
- Humidity is always low
- Deciduous plants are prominent 4
- Trees which are fire resistant are common since there 1S
constant bush burning
6. The habitat harbors a whole range of herbivores such as
squirrel, grass cutters, antelopes and rodents,

7. Some carnivores which prey on herbivores are common
e.g. Leopards and Lions.

e i 1) -

wn

Arid Land

They are divided into:

1. Hot arid lands (temperature as high as 77°C) e.g. hot
deserts and semi desert.

2. Cold arid (temperature never up to 0°C).
Characteristics

1. Rainfall is always very low (below 25.4cm per annum)
2. There s high evaporative stress

3. Ecosystem is unstable

4. Extremely hot in the day and extremely cold at night.
5. Soil may be rocky or sandy

6. Extremely windy all year round.

7. Mobile sand dunes are common.

[ " Revision Questions j

17.1.  AQUATIC

1.UME/82/50

The absence of stomata shows that a leaf may be
A.fromafloatingplant  B.fromasubmerged plant
C. variegated D. from aterrestrial plant
E. from a parasitic green plant

2. UME/88/43

Which of these groups of animals is likely to be found in
fresh water?

A. blood worm, pondskater and scorpion

B. bloodworm, pondskater and dragon fly larvg

C. pondskater, scorpion and dragonfly larya

D. pond skater, bloodworm and ant— lion

3. UME/90/44

The salinity of a brackish environment
A.increases immediately after rain

B. increases at the end of the rainy season

C. decrease with increase in micro-organism
D. increase during the dry season

1/03/41 :
?’.Iz(dnlt\:ls:‘(llzlatcd for life in salty marsh are ca|eq

A. hydrophytes g' ? Ctophyieg
C. halophytes - €piphyteg

08/31 ¢
i' ger»s'lhE\{v ater plant such as water lily can solvey

of buoyance by the pgssession of
A.aerenchymatous tissues

. dissected leaves _ .
g. thin cell walls of the epidermis

D. water-repelling ep idermis

he pr%

6. UME/2001/45/TYPE: M

The stem of a typical aquatic plant usually has many
A. air cavities B. intercellular space
C.watercavities D. water conducting cel

7. PCE/93/40 '

The roots commonly found in red mangroves are the
A. buttress roots B. breathing roos
C. clasping roots D, stiltroots

8. PCE/96/31
Production of the viviparous seedlings is an adap
feature of

A.mangrove forest plants
B.rain forest plants

C. savanna plants

D. desert plants

9.PCE/97/32

Pneumatophores are adaptations for
A. support

B. breathing

C. feeding

D. rainforest

10. PCE/97/33

Species diversity is highest in the
A.savanna

B. mangrove swam

C. desert b

D. rainforest

I1.UME 2008/3 ]

In a typical . g Siré
A. tidal zone

B.intertidal zone

C. httora] ZOone

D. euphotic Zone

srﬂ‘i

12, UME 2010/32/TYPE: D ﬁ

ich of th ! ' ' .
aaring habitztt'-?o“owmg organisms is mainly

foU“d :

B. Dog fish
D.Achatina



: TERRESTRIAL
[

| jUMBIO0AT |
. vanna ccosystem, the abiotic factq
“ncuumes, temperature and sandy soi]

:\.1\'5“:“ temperature and soil

¢ pinerels, Oxygen and reptiles
p.water,soil and grasses

Isinclude

|4.PCE/96/34
which of the following plants is m
sassland ecosystem?
4. mehogany
B.pine
C.date- palm
" D.baobab

ost adapted to the

15, ~ PCE/2000/34/TYPE: A

The most important adaptation required by terrestrial
organisms is the ability to

A.search for food

B.escape from predators

C.conserve water

D.procure space

I6,PCE/2003/26/TYPE: N o
Themost limiting factor in a terrestrial habitat is
A.high solar radiator

B.high wind action

C.theavailability of water

D.fluctuating temperatures

17.UME 2009/29 .

The most important ecologica
ehvironment is )
A.rainfall

B. humidity

C.wind

D.soil

18, PCE/98/31/TYPE: C
The greatest hazard faced by
A.predation

B.dehydration ’
C.temperature chang

D. food scarcity

| factor in a terrestrial

terrestrial organisms 18

MISCELLANEOUSQUESTIONS(]7)

19. One adaptation

X shown b :
Comba““gdroughtisthe Y terrestrial plants for

g. poor deyelopment of conducting tissyes
C' possessnon:n of §horter roots which are less branched
.the reduction in the number of stomata on the Jeayes

20. In a forest habitat, emergentare best described as the
A. layer of shrubs

B. ground layer of shade — loving plants

C.layer oftalls trees towering above others at intervals
D. layer of small trees than 10 metres tall (PCE/95/38)

21. A major difference between the marine and fresh water
habitats is the

A, abundance of fishes

B. colour of the water

C. abundance of phytoplankton

D. concentration of salts (PCE/98/36/TYPE: C)

22. The most widespread arboreal mammal is the
A.monkey

B. squirrel

C. pangolin

D.bat (PCE/99/37/TYPE:E)
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Understand the following after feading this chapter:
Mangrove swamps S
Tropical rain foress -
Guinea savanna (Southern and Northern)
Sahel(Sudan) savanna .
Desent !

LOCAL (NIGERTA) BIOMES

In Nigeria there are three distinct biomes viz: Mangrove
swamps or estuarine. Tropical rainforest and Savanna.

MANGROVE SWAMPS

In Nigeria, they are found in the delta regions of Lagos,
Edo. Rivers, Cross Rivers and Delta states. The coastal
arcas of these states are muddy and water logged. The
climate is hot and wet throughout the year. The areas
support forests of small, evergreen broad-leaved trees
growing in the shallow brackish water or muddy soil.

Characteristics of Mangrove Vegetation

1. Plants of the mangrove swamp possess specialised
breathing roots called pneumatophores (in White
mangrove) which grow into the air above the water
surface. On it are tiny openings called lenticels which
serve for gascous exchange.

2. Many ofthe plants that float on the water surface have
air-spaccs in their leaves, stems and roots e.g. water
lettuce and water lettuce.

3. Many mangrove trees have prop roots for support e,g.

Red mangrove (Rhizophora).

Animalsin Mangrove Swamp

The animals include worms (e.g. carthworms), crabs,
frogs. snakes, insects, many fish including some species of
Tilapia and the mud-skipper which can move rapidly over
wet mud. Birds include herons, palm nut vultures while
mammals include bats and monkeys.

TROPICALRAINFORESTS

In Nigeria, the tropical rainforests cover parts of Rivers,
Cross Rivers, Akwalbom, Iimo, Abin, Edo, Delta, Ogun,
Ondo and Oyo states,

Characteristics
1. The forest is dense and containg 1l wrees w
branch af the 1ap 1o fprm o canopy,
so that the forest interior has Jow
humidity, still i snd damp foor,
2. Mot of the nees me broad-leaved
the leaves nre green thraughout the
gratdually dropped and new one

Ml hich
Ihis cuts ofT light
light intensity, high

and evergreen i.e.
year, and they are
5 prown 1o replace

them,
3. The trees have tall, un-branched stems which are
l supported by Targe buttress roots ot the base,
1

They have thin barks and they Hower and form fryitg

Y
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s 4 Ty

-

in the wet season.

5 They are rich in epiphytes (plants that depeng \
others for support) and woody climbers knowy
)
lianas. .
6. The vegetation on the forest floor is sparse becay

not enough light reaches it. Only small plants Slich
liverworts, mosses and ferns are found on the fores

floor,

Notable rainforest trees in Nigeria include Obeg,
(Triplochintonscleroxylon), Iroko (Chlorop:hora excels)
Mahogany timber trees (Khayaivorensis); Silk-cotton iz
(Ceibapetandra); Teak (Naucleadiderichii); Afy
(Terminaliaspecies) ete.

N.B:

The trees are arranged in layers called storeys. There ar:
five storeys or layers of vegetation, each consisting of
plants with different light requirements.

1. Upper storey: This is the topmost layer with the talles!
trees also called emergent. The trees may be 60 metres of
more in height. They have an open canopy i.e. the
canopies do not touch and form a continuous column.

2. Middle storey: This is made up of trees with dense and
closed canopy i.e. their canopies touch and form a rather

continuous column. The trees may be between 200
metres in height,

3. Lower storey: This layer is made up of trees of abo*

10-20 metres in height. The trees are scattered and do™
form any canopy.

. s 10
4. Shrub layer: This is made up of small plants belo® L
metres in height (about 5 metres).

. d
5. Ground flora: Only very little light reaches the gfﬂ‘”e‘_
flora as most of it is filtered off by the leaves of the %

and shrubs. Therefore only the smallest plants are fou? '
the forest floor,

Animals of the Tropical Rainforest

L. Tllt‘}‘(: are 'arboreal’ mammals including !"““kf"\z
squirrels, pottos and tree-hyrax. These mammas !
long limbs and tail that enable them to climband*™"

, from tree to tree. s

ey g - . Soans O
'lhnrn“uc large forest birds including fruit-P's
hombills, parvots and uracos.

il
APy . s fi!
3. Batsare the only flying mammals, They feed ol ¢

5,
.
y

S
and insects. Their skin is modified to o &
which connect to fore and hind limbs. Ji

4. There are inscets including plant-bugs, beetles ™
caterpillurs ol maths and buttertlies. rotf‘l
3. Big mummnls which move about in herds top



mgcl\’es from predators include apes and
A
Lk‘hanls, lo I 1' . .

8 qvertebrates which live in the litter or upper
“ﬁ?ia\'cf to prevent desiccation include earthworms

. ia outside the rai :
4 ¢sof Nigeria outside the rainforest belt is covered
Pwp"“‘l gavanna vegetation. This is divided into three
o5
| w“aSavanna (South and North)

orders the rainforest belt. In Nigeria, it is found in
ofKaduna, Benue, Kogi and Kwara states, Because
fis20ne 18 moist, the grasses grow tall during the rainy
“The trees occur quite close together especially on
i finges of the rainforest. There is the habit of burning
pegrasses during the dry season, hence Savanna trees are
fresesistant.

fudan Savanna

T occurs to the North of the Guinea Savanna. It is
ferfore drier than the Guinea savannah and has shorter
msses, fewer and more scattered trees. [t covers Kanoand
misof Sokoto, Borno, Bauchi and Niger states.

Sabel Savanna
This borders the Sahara desert. The grasses here are
#nerally very short and in clumps Of tussocks. The trees
0dshrubs are few and sparsely distributed. Bush fireisa
Wjor problem here. During the dry se
Fasses are burnt, the underground parts sur
%ain during the rainy season- Sahel oceurs d

Chad Basin e.g, Borno, Yobe-

vive and grow
round the lake

Aimal jon

sof the Savanna Reg . tant
€ Savanna supports an abundance of herbivores (p
W@ers) and carnivores (fles .
étbivores are insects (termites a L, PP phant efc.

Todents, oats, COWS: s
e ?ﬁéiog:;ﬁhe grass and browse€ 0
Uees. The carnivores include
Ueetah e, The scavenger™ ‘e remna
Yenas, These eat up oF ¢164” uP

killed by the carniveres-

DESERT than 2 l'aifntl-a'“ E:rz:zra?;
desert § ith less ¢ of thi%,
n lh:_en is an area W“an y years: Becau:tation is very poor
arcm fall at all folf "; senti.e: the Vt?f,, isalso poor.
e e :
Moy :; :ol:relri::;’; tl)lfe animal opula
q , ry high (¢-2. 800C

a‘:“‘- are two types Ofdt‘::l;;ature is Ve
. e .
tnd dry desert: i wre here is usually

o 1980m desert: ra :
szjBOr)e,g, Sahara . the u:mP"’e top s0il is frozen all
be and frozen the Wi rand ¥
ow 00C during in Chind-
X ptin
®arround e.g. GOP! e i
£ | Savanna wh
There ; in Nigeri@ 2 t::‘e S;I;f' iy gives "I'gl;'
A uze is no deseﬂos noﬁh?"" sot J-;' w, t e Srhaa 1o
e narrow, ™M . gerlfﬂc‘}es ertinthe WestAfrica,

Siside hern '/
the north&’ ]
The Quatenen desert 15 the OF 2

Tropi :
forr(;[])::cal ra‘inforgst: This hag tall trees and climbers which
t anopies. Itis characterized by high rain fall and high
:mperature. [tisusually stratified as follows:

or uppermost layer, B or middle layer, C or lower layer,
Shrub layer and Floor layer.
Common plants are: iroko, oil palm, rubber, obeche, wall
nut etc. Common animals are snails, squirrel, snakes,
monkeys etc.
Rain forest is found in Southern Nigeria i.e. Oyo, Lagos,
Ogun, Edo, Ondo, Delta, Rivers, Enugu, Abia, Anambra,
Imo, Cross Rivers and Bayelsa states.

Savanna: The savanna has more grasses than trees and

shrubs. It is characterized by low rainfall, high temperature

and a long dry season. Itis further subdivided into:

a. Southern Guinea savanna: Niger, Benue, Kwara
States.

b. Northern Guineasavanna: Kano, Sokoto States.

¢. Sahelsavanna foundin Borno ,Yobe state

Swamp or Estuarine: It is solid if saturated and lacks
oxygen. Common plants include mangrove, Raphia and

. coconut. Itis found in the Niger Delta, Calabar, Lagos

r Revision Questions J

_PCE\99\36\TYPE:E

[n which of the following local biomes is Makurdi, Kaduna
and Enugu located?

A. Sudan savanna

B.Sahel savanna

C.Guineasavanna

D. Rainforest

2. UME\98\32

The sequence of the biomes in Nigeria from Port Harcourt
to Damaturu is

A. estuarine -rainforest-Guinea savanna - sahel savanna
B. rainforest » savanna- rainforest »sahel savanna
C.estuarine~Guinea savanna - rainforest ~sahel savanna
D. rainforest »estuarine - Guinea savanna - desert

3.UME\2003\36\TYPE: A
The correct sequence of biomes from northern to southern
Nigeriais
A. estuarine - tropical rainf i
orest- guinea sav -

D e g avanna-sahel
B.sahel savanna sudan i

: savannasguinea savanna-tropi
rainforest- estuarine : e repicel

D. guinea savan
§ nasudan savanna-tropical rainforests
infi
savanna - estuarine, atestsgalie

18.1.  TROPICALRAIN
FOR
?. UME\95\34, o
n a tropi i iphyti
e gsi‘cal rainforset, non- epiphytic ferns and fern allies
\.mizdlnztory 3 scies
' upp srstorer s ye sies
C. shade- loving species

’ 490. emergent species.



5 PCEORSITY PEC
Epiphytesand climbers are mo
A. sahel savanna

B. sudan savanna

C. rainforest

D. mangrove swamp

18.2. GUINEA SAVA
NORTHERN)

IME\88\44 ,
?)nLc’\:I! lhi characteristics of plants in the savanna I the
A. possession of thin, smooth barks
B. possession of large tap roots
C. production of seedlings on mother plant.

D. possession of thick flaky barks.

stly found in the

NNA (SOUTHERN AND

7.UME/97/37

The southern Guinea savanna differs from the Northern
Guineasavanna in that it has

A. lowerrainfall and shorter grasses

B. less grasses and scattered tress

C.more rainfall and taller grasses

D. less arboreal and burrowing animal

8.PCE/2004/38/TYPE9
Grasses are better adapted than trees in the savanna
because of their possession of

A.corms B. bulbs
C.rhizomes D. tubers

9.UME/2005/37/TYPE: D

In Nigeria, the Guinea savanna belt borders the
A. magroove swamps and the sahe| savanna

B. rainforests and the sudan savanna

C. deserts and the sudan savanna

D. rainforests and the deserts

Use thelist of biome below ¢
I. Deserts

2. Rainforest

3. Southern Guinea Savanna
4.Northern Guinea Savanna

O answer questions 10 and]]

10. UME/94/35

A biome with a low annual rainfy)| few
- Scat

within dense layer of prass : lere

states is Brassesan found iy Kano andlg*\:r?es

Al B.2 C.3 atsing
D.4

1. UMEM4/36

A biome where (here

- e Mmany enoy:
mammals undergo 'u:stiv;' Y cactj g
: at d

Al B.2 lglgorlm‘gpcriod i ¢ smal|

D.q

12, UME 2006142

Grasses recover quick

because of hejy HIckly from bush fir
A.perennating organs

=
$10 the Savanp
C. fibroys rools u

. Sll(.ClllLIl( MEHH

8.3, SAHEL(SUDAN)SAVANN4
13, UME/2002/21/TYPE:Y

In a population study using the trangey -
likely to record the h‘ghCSlnumberofspeciein Ay,
A. atropical rainforest B. ag”i”eélsavanna

C. asahel savanna D. antestuarin, "

14. PCE/92/34 '
Sokoto state is located in the

A. rainforest B. southern g"i“easavar | | 1
C.sahel savanna D. desert -“-1 ;
| (
15. UME2006/50 I
The main purpose of establishing shelter bes . |
region is to 12
A. check desert encroachment B. provide wyy:, J
C. beautify the region | A
D. break the harmattan wind g
18.4. DESERT D.
16. UME/97/36 )
Adaptive feature of plant to desert condition inclié: | l%;'lje

A. thick barks, succulent stems andsunken stomata
B. thin barks, succulent stems and sunken stomata
C. thick barks, airfloats on stems and sunken stomat ]
D. air spaces in tissues, adventitious rootandthickir - g

(PC
Ecological Zone ~ Temperature('C)  Rainfil(= 5
1 45 300 1-6-
I 32 2000 :C;
I 30 20 B e
v 15 800 (U
17. UME/2004/44/TYPE: 4 ,i?g
N };gh ofthe zones is likely to be a desert? ol B.§
: B. IV cr o= g.q
Is EM]E/2004/45/’I‘YPE:4 . &
Sirelative humidity will be expected in 0% 8. [
é- land |11 B.Iland1V In
land1y D. 11l Vege
o1 ATy
A -Stzt\gE/'2004/45/TYPE 4 e 0 ©Be
dle 1n loari . scepit™
encroachmel:\g 1i:er1a that is most 305 Eg" Y
. aduna ; ¥ ve
-Kwarg 2 Kafsglﬂ Plang,
D. Tarab? A, Nq
MISCELLAN 18) . e g' So
20. The gge EOUS QUESTIONS( it joth¥ 5 Tre
et e o D3
- DOSsessign our limbs 30
.d Ofclaws " Le
Counierpentof longail P
(UME/gq, ., 2ding of coat colour A
99/45/TYPE;D) , / ® deg,
Inwhjgp o™ Q';n i
TI\P‘ :,m-e[- s‘c))c?fft,he following zones of the | D, t::sm
A KA l'ghlatitsminimum'?B ter” b

(PoChthic

"ol
E/96,32) D.sP



qined savanna is mainly characterizeq by
L ;‘l dthorny shrubs
1 esnnd sparse trees
F "l'§r|1§:ccs and shrubs

; ]ﬂl;trﬂ“ dsparse grasses (PCE/2003/31 [TYPE:N)

! ich of the following local biomes is Makurdi

\

- pund Enugu located?

| dnsavanna

gielsavanna

-ueasavanna

o inforest (PCE/99/36/TYPE:E)

3 The typical features of the grassland of the Obudu and
psPlateaux in Nigeria are

yheavy rainfall, rocky highlands and high temperature

g lowtemperature, thick forests and low rainfall

Crocky highlands and low temperature

D.thick forests and grassland (PCE/06/47/TYPE:A)

35, The cactus plant is structurally adapted to survive by
trepossession of

Aswollen leaves that store food and water

B.swollen roots that store food and water

C.thick corky bark that reduces loss of water D. swollen
demsthat store food and water.

(PCER2002/26/TYPE: 5)

%. The mambilla plateau is a unigue Nigerian biome

0cated in

A.Plateau state

C.Taraba state
(UME/2005/36/TYPE:D)

B.Bornostate
D. Benue state.

jai i the
21.The mangrove swamp in Nigerials restricted 0

A.Sahel savanna

-%Udan savanna
-Ullinea savanna /8
-Tropical rain forest (UME200 )
e lowing Nigeria® States can Montand
N which of the follo
Vegetation be found? B, Enugt
A.Taraba D. Plateau
.Bauchi . g5 could be characterized

s biom st blooming
29. Which of the fOHO\vllc?rg\i ht, hot day? ahies ®
o

. g
Dy very low rainfatl.
plants? o
: . nin
A Northern Guin¢d gﬁ:imna
B. Southern Guine® > :
C.Tropical desert UMEZ()OOB )
D. Montana forest station, high diurnal
spﬂl'sc vegetation, | i ti’ ) r
30, Low unnuu‘ r“i?g‘ni'gh‘s are characteristic features 0
L 0
temperatures an¢ ©
the
g desert
.montana1©
nt
C.guinea savell (UM

"

E20.0/23TY20.D)
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Understand the following after reading this chapter:
| Patfemns of growth in population size
l Factors affecting population sizes

h Ecological succession

CHARACTERISTICS OFAPOPULATION
Population density or size: This is the number of
individuals occupying a given habitat.

Natality or birth rate: This is the number of new
individuals produced per unittime. o
Mortality or death rate: This is the number of individuals
dying perunit time.

Growth rate: This is the increase in number of organisms
ina community.

Dominance: This refers to the species which is dominant
over others in terms of cover or density or both.

Age distribution: This is the proportion of individuals in
different age range within a population.

Dispersability: This is the ability of members of a
population to disperse or spread.

ECOLOGICALSUCCESSION
This is a long term, gradual or progressive series of
changes occurring in the structure, composition, variety or

diversity and number of species in an area till a stable or
climax community is established.

Pioneer species to climax communities

Pioneer species: These are the first species to occupy a
new habitat, starting new communities. They have rapid
reproductive strategies, enabling them to quickly occupy
an uninhabited area. Many have an asexual stage to their
reproduction.

S.cres: Thcse. are the various stages that follow on from the
pioneer species,
Ciimax communit

y: This is the stable community that ;
reached, beyond wi b hats

1ich, no further succession oceurs.

TYPES OFSUCCESSION

Primary succession

This occurs when the starting point is g b
(e.g, following a voleanic eruption or 4 landslide). The
pioneer species are usually lichen, then by moss or «{1 ac
They are able 10 penetrate the bare surface, trap i
material and begin 1o form humus, » 'HAp organic
Over several generations soil begins to form, The soil

be used by a more diverse range of plants with deepey ean
systems. Gradually larger and larger plants och ! rolot
ccosystem along with a diversity of animals, It e
Finally a climax community is reached ang the species

present do not change unless the ehvironmey ‘
it ¢
some way, hanges in

are ccosystem,

TCHHPIER 1O

An example of primary sticcess;
woodland:

Bare rock is colonised by [ichey, andth
Small plants, ferns and grasses take ov::
Larger plants with deeper roots appey,
Bushes and shrubs replace non-woody'phm
Fast growing trees form adense, |gy Wood
Larger, slow growing oak trees Create
woodland.

on rormfng

P L b B =

Secondary succession

This occurs when the starting point is bare, exis(i
(e.g, following a fire, flood or human interventiyy)
type of succession proceeds in the same way as pi
succession except that the pioneer species tend s
grasses and fast growing plants.

An example of secondary succession forming an
woodland: -
1. Bare soil is colonised by grasses and pit
plants. '
2. Grasses begin to predominate withtime.
3. Shrubsreplacethe grasses.
4. Fastgrowing trees appear. ‘
5 Slowggrowir%g oaks friate the climax commé

FACTORS AFFECTING A POPULATION
These are divided into:

Density dependent factors e.g. predat
competition, diseases etc. ] bush |
Density independent factors e.g. 100
earthquake, erosion etc.

jon, I

10N
PROBLEMS AFFECTING THE POPULA

1. Overcrowding 2. Food shortage
Causes of Overcrowding e
1. Lack of space ~ 2.Increaseln birth

3.Absence of predators  4.Immigration
Effects of Overcrowding
| Decrease in natality

3. Spread of disease

5. Competition

Causes of Food shortage
1. Drought

3. Diseases

Effects of Food shortage
1. Competition

3. Decline in natality

nd death

2.Stress@ Ffood

4,Shortage®

2. Pests :
Z. gver poplli““o"

2. Emigratio®

FAMILY PLANNING AND BIRTE 0yl 1y
Family planning is a device by WHIC" = hen

the number of children they want vent
them, Bith control is the used to P jshes:

2 Yecting piegnant, for as long as she



olmcthods include:
It

:;!i-:f‘\‘.a| method .

' ethod or safe period

. ;gﬁh_ﬂ_].\nd(“n (sheath) in males
;»’"D‘i; Jhragm) in females

o -1it:i dal crcam or tablet
T erine doviee (IUDY
":,:i'ﬂf”“ jve pill

f;:\\-:ion.

(erlization

=

Revision Questions
| .

nl. PATTERNOFGROWTH IN POPULATION
{ZE

|UME/92/33

Apopulation is defined as a collection of similar organisms
il

Abehave in the same way
Carefound in the same habitat

B. interbreed freely
D. eat the same food

LPCER2004/34/TYPE: 4 g
Acombination of density-dependent factors that can limit
tesize of'a population is "
A.predation, behavioural adaptations and competition
gparasitism, physiological adaptatti_?_ns and competition
-predati itism and competition s o
D. Ic)omptcl?iltli,ol:i?::;i?;ural adaIEjtations and physiological
daptations.

JUME/2000/30/TYPE:M oy
- High birth rate and high 'mmlgramiion rate
l.Low mortal ity rate and low emigra

: . 1o migration raté -
Il. Low birth rate and high 'mm'g::migfation rate. Which

V. High mortality rate and hlsg: rapid overcrowding in
©mbination above can cal man settlements?

tlimax biotic communities andll;lrjad 1l
Alland1m1 B']and"
Cland 1v D

4UM E/2002/1 4/TYPE' \r,crowdingb)’ means ofefficient

' ination
lants tend 1o prevent 0V€ B.sced g?nmn:l‘tll
A water uptake p. seed dispersi
-pollination

= +s the population
SUME/2003/33/TYP‘:/:“, that rcglllillLS the poy

{
’S dcnsity-dcpcndcnl fuc

. -t . s SL‘
$17¢ of organisms 15 3. diseas
A. Suddcﬁ flood P, drought
C. firc outbrenk
<on of Tilapin ina pond is best
6PCEOIDG population
he estimation
done b qnod
A.the :undmm e »
L3 co mni ure melly
counting |, oap!t

C.caplurc an®’
D.transcet m¢

7. DCE/()()/:; VTYPE: i
he combination ¢

ation of f; .
Crowding js factars mast likely to ¢

- COmpetition, immiorar

0 npclm'nn.‘ 'mmigration and high dearhy rate
C. migration, natality and high survival rate

- n_atahty, competition and migration

D.1
arceresources and migration

ase over

-Migh survival rates, ¢

8. PCEQ9/32/TYpE: E
The factor that affects dis

: [tha tribution of organisms in an
aquatic habitat is

A humidity B.rainfall
C.wind D. turbidity
9. UME 2006/49

A population that doubles in size at constant intervals is an
indication of
A.sigmoid growth

B. exponential growth
C. population explosion

D. rapid growth

10. UME2010/36/TYPE: D

The average number of individuals of a species per unit
area ofthe habitat is the

A. population frequency

B. population size

C. population distribution

D. population density

11.PCE/07/32

A population is said to have reached equilibrium if it
A.no longer faces competition

B. has attained its carrying capacity

C.is declining withtime

D. has exceeded its carrying capacity

19.2. FACTORSAFFECTING POPULATIONSIZES
12. UME/2004/47/TYPE: 4 :

The scarcity of food causes a sudden decrease in
populations in size by

A.minimizing the rate of competition

B. raising the mortality rate

C. bringing about immigration

D. decreasing the reproductive rate

13. PCE/2004/32/TYPE; 9

Thestudy of changes in population size overtime is knownas
A. population census B. population dynamics
C.population control D.population estimate

19.3.  ECOLOGICALSUCCESSION
4. UME/93/42
Which group of plants would be the first colonizers in an

ecological succession changing rocks to soil?
A. Mosses B.Ferns

C. Lichen D. Grasses

15. UME/95/35

Colonization of'a bare rock surtace is termed

A. evolution B. speciation

C. primary succession D. secondary succession

1R7



\ributes dircetly 10

16. UME/98/43 o
The biological association
cuccession inacommunity 1s :

o ion
A. competition 3. predat

C. parasitism

that ot

D. commcnsalism

17, UME/M7/38
After the heavy rainfall and the form )
the most likely sequence of changes inthev

foodis ‘ .

A. Euglena—Waterlily = Spirogyra
B. Watcrlily- SpirogyraGrass- Euglena
C.Spirogyra ~ Euglena- Grass~ Waterlily
D. Euglena - Spirogyra ~Waterlily-grass

ation of a large pond,
getation ofthe

18. UME 2006/43 '
Climax communitics in a biotic s

characterized by B
A. aconstant change in the appearance of the communities

B. different species thatare constantly changing.
C. astable composition of plant and animal species
D. rapid change in the plant and animal species

uccession are usually

MISCELLANEOUS QUESTIONS (19)

19. Secondary succession is much faster than primary
succession because

A. pioneer coloniers are more innumber

B.soil is already present

C. secondary succession requires less nutrients

D. species competition is increased(UME/2005/39/TYPE:D)

20. In ecological succession, older communities are
E:haracl!arized by greater productivity as a result of
increasing .

A. Stability

C. population
(PCE/2005/35/TYPE:P)

B. biomass
D. species turnover

21, Which of the following is true of a cli
A. species diversity increases i com
B. species diversity decreases
C.the community is almost in a state ili
! of equilibri
D. the community keeps changing(PCE/q92/4;g;mm

munity?

22. Succession that takes pl
; ace on a
is known as n abandoned farm lang

A. primary succession
C. animal succession
(PCE/93/41)

B. climay
D.
secondary Succession

23. Onc cflective means of reducing
competition inapopulation is to # ira-specific
A. idccn:nsc theresources competed for

B.increase the resources competeq l

C.increase the number of cnmpclito? ‘

D. increase the number of species i lls

(PCE/95/35) ¢ Communty
24, Inanorml succession
A. decreases '
C.isconstant

sl’?Cics diVQrsil
B.increases

). is zerg (PCE/DGIJS)

25. Specics diversity 1s highestin the

B. mangrove SWary

A, savan na i
D. rainforest (PCE,

C. desert

26, In a bare rock environment, which of
likely to be the pionecr occupant?

A. lichens B. ferns

C. spermatophytcs D. bryophytes (pgy

27. The correct formula for determining
organisms ina habitat 1s
A. Numberoforganisms
Areaofhabitat
B. _Areaofhabitat
Number of organisms
c. Numberoforganisms
Mass of organisms

D. Density
Number of habitats PCE/99/35/TYPEE

28, In nature, organisms prevent overcrowdingt
A. Increase in the rate of reproduction

B. Territorial behaviour C. Immigra
D. Avoiding predators (PCE/01/35/TYPE: A)
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| qndthe following afier reading this chapter:
I

mponcms and characteristics of different types

\‘.SK‘“ ot
" afsoil fertility

n‘:mwal and maintenance of soil fertility

il gives plant support, in addition to harbouring

s, supply of mineral salts, and production of

gijﬂﬁﬂn-

psofsoil arcas follows:

iy Soil: Their particles are coarse, loosely bound and
wapoor nutrient and water-holding capacity. They have
wylowcapillarity and are well drained.

lumy Soil: They are mixtures of clay and sand particles,
wihahigher proportion of organic matter. They are more
it riches in terms of plant nutrients; and drain lesser

{msandy soil.

(ay Soil: They are made up of smal_lest and finest
pticles, They have water-retaining capacity. They .reduce
ad form lumps when dry. They are damp and sticky t0
tich when wet.

nular or concretionary

m oxides and

laerites: They are earthy, &7
d nodules !n

mss, chiefly of irom and aluminiu
h}'dr.oxides, occurring as a layer,
opical soils, They are impervi
Iile nutrients.

: i bout
To determine the particle sizes in alsmtla,a zl;?;eglir;ﬁnder
100g of soil with same water 1. Ogm "t]t 2 fown in the
@d allow semling. The PY . and clay; c1ay particles

Wlowing order: gravel, sands:r‘ 'tT’he humus floats on the

¥ also suspended in the wat

Surface,

S01 dequately. Itis

Mek&i%ﬁk;g;s the growt Od %‘:::3: w?xtent, goqd

Usually 2 Joamy soil with a Late nutrient content. Soil
i ilize

faina aeration 80° °; wno fe & ;
ge and addmgf f organic matter

ertility can be incredst. = hrough Joss ©
oil can Jose its fer!! ldl ecaching:

(humus), soil erosion
1L
EXPERIMENTS ON SO ir i
. ; wrmi“c the amount of air in the
Xperiment: 170 € :

soi?. riment . o conmmc:‘, two measuring
Ma-tcrials required :gChr‘Valcr, g[!‘:‘;fcmli;sli iner i
Ylinders 0f5006™ & "yolum® 0 plastic container is

tthod. The int‘i;?,?s o+ done by pouring water into the

first determined:

CHAPTER 20

container until it is filled to the brim. The water is poured
from the container into one of the cylinders. Fresh soil is
then packed into the container, The soil is made tight to the
top of the container. Next, the soil is levelled off at the top.
The volume of the soil and its component air, is taken to be
x. The soil is scraped into the second measuring cylinder
which contains 200m| of water. The soil and water are then
stirred continuously with a glass rod to drive away any gas
in the soil. The volume of the soil and the water in the
cylinder is then noted. This volume is known as y- The
amount of air in the soil is calculated on a percentage basis

as shown below:

Volume of soil +Air =X

Volume of soil —Air =y-200

.. Volume of air =x—(y—200)

., Percentage of soil air =x—(y—200)x 100/1
=x-y+200x100/x

Experiment: 2To determine the amount of water in the

soil.
Materials required. A small dish, small amount of soil, an

oven.

Method. A small dish is weighed and the weight is
recorded as a gram. The dish and some amount of soil in it
again is weighed and this weight is also noted and it is
taken as b gram. Next, the dish with the soil is placed in an
oven whose temperature is 1000C, to dry the soil. After
some hours, say 12 hours, the dish is removed from the
oven. Itis then allowed to cool down in a dessicator. Next,
thedish and the dried soil are weighed and recorded.
Drying, cooling as before and weighing are continued until
a more or less constant weight is obtained. This weight is

taken as ¢ gram,

Observations.There is a loss in weight of the oven dried
dish and soil.

Conclusion. The loss in weight is due to water given off by
evaporation. This shows that water is present in the soil
Calculation. The amount of water in the soil can. be
calculated ona percentage basis as follows:
Weightofdish=agm .

Weight of dish +soil=b gin

Weight of soil only = (b-a) gm

Wcight_ of dish +soil from oven=cgm

:. Loss inweight=Weight of water=(b-c) gm

s Percentageof waterin thesoil=b-c/b—a x 100/1

Experi : ‘mi

so{ iment:3To determine the amount of humus in the

Mnteris ir i

Mczlcl:;('llls/{cc}m_l ed. A lump of soil, a platinum crucible.

o 50“. Thp attlr;tlm crucnb.le weighing b gram is filled

A ;{1[ the soi |s.lhcn dl‘lll'.’.d. at 1000C as in experiment

e e waterin th.c soil is evaporated. The weight is
e a gram. Heat is then applied to the plati nun? and
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Gmokes comes out of the sof:

oo smoke stops and the soi
but lieating is continued until the .knmk'c .:]l(h]] e
tumns red, The soil is then allowed to L.O(I .
The red soil with the crucible is then weighe

the soil is stirred with awire.

in wei il which
Observations. There is a loss in weight (;f the soil
received very strong heatuntil it tumed red.

in weight i rganic
Conclusion. The loss in weight is due to hu;rmsh(lﬁ‘ﬁls -
matter) burnt during heating. This shows that
wresent in the soil. _ _
I(‘”alculaliun. The amount of humus in the soil can be
calculated on a percentage basis as follows:

Weightofcrucible =h gm- B
Weightof crucible+drysoil containing humus =agm
Weightof dry soil with humus =(a-b)gm
Weight of erucible+dry soil withouthumus  =cgm
. Weight of humus lost =(a-b)—(c-b)=a-c
t. Percentageof humuslost =a-c/a-b x100/1

Experiment: 4To compare the porosity of different
samples of soil (sandy, clay, and loamy).

Materials required. Three measuring cylinders, sandy
soil, clay soil, loamy soil, 3 filter funnels, water, labels.

Method. Three measuring cylinders of size 200cc are
taken. They are labelled A, B, and C. a filter funnel is
placed in the mouth of each. Next, soil is put in the funnel
of each cylinder; sandy soil in A, clay soil in B and loam
soil in C. A known volume of water, say 70cc is then
poured onto the soil in each funnel at the same time. The

time it takes the water to pass through in the different
samples is recorded.

Observations.The water drains
different rates, being fastest in
loam and least in clay soil,

Conclusion.There is difference

through the soil at
sandy soil, followed by

in porosity in different

samples of soil.
Sand Loam
. \
filter X Jh
funnel ¥._| _ Cotlon
. wool
measuring—
cylinder oo
waler —-"- o ey
= i IV VS
> =3 7 [z
Ly

Experiment 15 To

com —_
sam ples of soi, "pare the capillarity of different

Materialg required., Three

long plass |

s eand o ube

{nbcls. sandy soj), loamy goj] cll’ ; bes, collon Waool,
and maize gy, '

ay soil, a trough of Water,
Methog, Ty

ree long plass .
end of ey & Blass tubeg g

: re colle
» S0me collon weq| | cled and

al one
S plager],

'The 4.u|)| S are
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labelled A, B, and C. the tubes are filled with g (aby
up) as follows: Ato C(mlzup sandy soil. B 1o conty; lji
s(',n C 1o contain clay soil, The tubes are stooq j, [h“ru:
lof\;m(cr as shown in Fig. _4_0-]2- Next, two or ‘hFEemg
grains are sowed in each. The tubes are thep left fo %:
ys. _ S

?)al;qervntions.'l”he grain in A gen.mna‘tcs first, g
day.s This is followed by grains in B. Ty
germinates last.

fler 2
03¢ in

Conclusion. The observations made as aboye o,
because water first got to the grains m.L.\ before B gy
this shows that capillarity varies with differen; ,
samples.

Sand  Clay  Loam
\ { Y {0 [

a
"‘

It
1
"

. Hoea wide

o = L
‘s oG =k wlass tube
oy ‘-..:__ f‘,
et o 24
ey e S0
S PR =
" [~ >
==l e
P I =1 T b
.z = —{-.

=T Pl = S .

=23 [ o P

- e e B - =leol

ol IR o v e

glass wool h £

L Revision Questions

0.1. COMPONENTS AND CHARACTERISTICS!
DIFFERENT TYPES OFSOIL

1.UME/92/38

Soil with the finest particles is called

A.silt B.clay

C.sand D. gravel

2.UME/79/26
Which of these isNOTa type of'soil?

A.sand B. granite
C.loam D. clay
E.sandy loam

3.UME/85/48
The origin of mj
A.humus

C. micro-organisms
E. organic matter

neral particles in the soil is
B. water
D. weathered rock

4.UME/97/39,

: g
Inasoil, the relative amounts of the different soil ¥

can best be determined by the process of
A. filtration B. centrifugation
C. precipitations D. sedimentation
3. UME/2004/43/TY pR: 4 g
The soil type that is difficult to plough in 8 wé
one that is
g' S‘;“d)’ B. loamy
- Salty D. clayey



4

il :
.U"'E’fgc engths of glass tubing are tightly packed

§ m : :
i " g and loamy soil respectively and then stood

o ot S
*"'“;?e ofwater for one week. The level of water will be
pabes

) jwest 10 the tubes with clay

ameinall the tubes .
B';:fjgst inthe tube with loamy soil
the tube with sandy soil

D highest in ‘ . .
g lovestin he tube in the with sandy soil

1.UMU80/45.
ofdried soil were first heated until red and hot

Afewgrams .
gnd then further neated until no more smoke was released.

Tisexperiment was to determine the
s, amount of water in soil

. percentage of water in soil

(. presence of humus in soil

. resistance of laterites to heat

E release of smoke from the soil

8, UME/84/47.
Ifa handful of soil is shaken with water and left to settle,

the soil particles will settle from light to heavy particles as

follows

A.humus, clay, silt, sand, Stones
B.humus, silt, clay, sand,stones
C.humus, silt clay, stones, san
D.humus, sand, silt, clay, stones
E.clay, humus, silt, sand, StONes,

9, UME/85/47

Water retention is high .
A.sand, poor in humus and devoidofctay
B.¢lay and sand, but poor in humus
C.clay and humus but poor insan ;
D. clay, poor in humus and de_:vond ofsan
E.sand and humus, but po°r inclay

10. UME/86/48

A large percentag®
because they
A.contain large
B.contain large
C.lose a high PT
Water

D. lose lime a0
action

ILUME94/39 ocity ofasoll indicates its

The water-rete?
A. Fertility

B. capillarity
C.aeration 1® e'c
Ié. 13;; lﬁf‘cérﬁ?;f‘:ha]k and limestone

soil by heaVy

estinsoils which aré richin

of tropical soils tend f0 be acidic

quantities ofpotash

quantities o

\ i anic matter 10 running
opomon of their OT8

gh from the top soil through rain

d pota

er due to €Xposure to direct sunlight
from upper layers of

rains

8/48 :
12. UME/8 ient thateasily gets leached out ofthe soil is

The mineral nUtF .
A. phosphor® B. calcium
) esium D. nitrate

C.magn

- 13. UME/89/47
Most irrigated lands often become unproductive in later

years because
A. loss of fertility
C. soil erosion

B. increase in salinity
D. loss of water

14, UME/2004/50/TYPE: 4
A farm practice thatresults it
A. continuous cropping
C.bush fallowing

he loss of soil fertility is
B.mixed farming
D. shifting cultivation

15. PCE/2001/36/TYPE:4
Leaching of soil nutrients is mainly due to water

A. flocculation B. percolation
C.erosion D. capillarity

16. UME2007/2 ] )
der of the particular size in the following

The increasing or
soil type s
A.clay - sand-silt-gravel
B. silt-sand-clay- gravel
C.clay- silt—sand-~gravel
D. silt—vclay-osand-gravel

17. UME/2007/6 ' _
A crucible of 5gm weighed 10gm after filling with fresh

soil. Itisthen heated in an oven at 100C for 1 hour. After
scaling in desiccators, the weight was 8gm. The percentage

ofwater inthe soil is

A.80% B.60% D.40%

C.20%

18. UME/2008/37
determine the percentage ofairinasoil

In an experiment to

sample, the following readings were recorded:
Vol. of waterina measuring cylinder=>500cm’
Volume of soil added to water= 350cm'

Volume of water and soil after stirring = 800cm:
A. 6.25% B. 10.36%

C. 14.28% D. 43.28%

19, UME/2009/36
Mass of acrucible=10g
Mass of a crucible & soil before heating=29%

Mass of a(_:rucible & soil after heating=18g
From the information above, determine the percentage of

water in the given soil sample?

A.20% B.25%

C.40% D.50%

20. The soil of any locality isnormally richer in
A.Humus B.Rocks

C. Carbonates D.Ammonia
E.Bacteria

gl.;n an gxperimer)t tg determine the proportion of air in
n?::c l): r:x;recl.ay st(]f)'lll' it isdiscoveredthat this former has
air in the same volume i i
much More of soil as the latter. This
}l;\. gla{l particles being smallerare impervious to air
C' San‘:1 is better for the growth of crops than clay
. Sand can also retain much more water than clay

L) i - H
Vi San! par:izl ' beiag coarser pack less tiglitly than the
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- o .[l
clav, lcaving much room for i
2. None of the above

Eaally &, 3

- ing “warm" This is due to: -
R o T ottty
s !
fC. Its :mnr imbibitory power D. its low specl
E.none of the above

23. Crops grow on clay sﬂoils are usually poor and ripen
e This is due to the fact that:

l:.tf:la)lz soils are badly aerated and water-logged

B. clay soils are too warm

C. clay soils have low capillarity power

D. clay sails allow water to run through easily

E. Clay soils have fewer nutrients

24.The temperature of the soil is partly affected by:.

A.The amount of water that evaporates from the soil

B. The amount of humus in the soil

C. Theamount of carbon compounds in the soil

D. The texture of the soil E. None of the above

20.2. RENEWAL AND MAINTENANCE OF SOIL
FERTILITY

25.UME/84/46
Erosion can be reduced alongaslope by
A.ridgingacrossslope B, ridging up slope
C.ridging down slope D. crop rotation

E. bush fallowing system

26. UME/86/49

The following are me
A. contour terracing
e, contourploughing

thods of soil conservation EXCEPT
B.strip cropping
D. mixed grazing

27. UME/87/50

The process by which lime is added to sojjs ;
' oils
A. sedur_ientation B. flocculation f el
C.leaching D. manuring
28, UME/90/48
Anacidic soil can he improvedy
( 0
A. sedimentation B. legcl?i:y
C. flocculation D. watcringg

29. UME/98/33
Soil micro-organisms ar !
involvement in ¢ beneficig) beca

A.photosynthesis B.tr
C.cycling of nutrients D

30. UME2002/29/T YPE:7

The.addilion of lime tg clayey soj|
A. aid water retention

C. prevent water-logging

7ﬁi‘ves to
-Close pti
X e
D, improyg o cxture

Qapi“a .
31. UME/2003/35/Ty ps . ¥ dction

Soil fertility can pe
activities of -
A.microbes
B.eary}
c 1w0rms
man -Todentg

st be conserveq
and repq
Wed by tl
e

32. PCE/03/21/TYPE: N
Excessive application of ;
farmland leads to an

A. increase in soil fertility B.alte t
C. improvement in soil texture Tatiop ng
D, increase in number of soj] organis

Norgan;e fem%
]

ms

33.PCE/07/33
The organisms that help to increase S0il ferjj;
A. termite, butterfly, larvae, earthworms
B. bacteria, termites, domestic fow]s and fing;
C. earthworms, termites, bacteria ang fung

D. earthworms, spiders, bacteriaand fungj

Y iy
and g,

34. UME/2010/38/TYPE: D

The loss of soil through erosion can be reduced by
A. croprotation B. manuring

C. irrigation D. watering

MISCELLANEOUS QUESTIONS (20)
35.Inacommunity bacteria and fungiare referred s
A.producers B. decomposers

C. scavengers D. consumers (UMEss

36. The importance of practicing crop rote
agriculture isto

A. maintain soil fertility

B.improve the maturational value of crops

C. control soil erosion

D. ensure the growth of crops

(U ME/2005/41/Type: D)

37. Which of the following types of soil pOSSe““lht‘
water retaining capacity
A. clayey soil

B. sandy soil :
- humus soi] b

D. loamy soil (PL¥

A.itisblack in appearance
hasa greater proportion of sand than clay
- allows water to run through itslowly

- Contains inoreanic and oreanic materials
(PCE/94/41y - *

; i
3 8. Asoil sample maybe described as humus sol

| . g[ﬂ[’y:s

39. Which of the following is readily wlt!

the soi] 9 )

A. grayitational water
- Capillary water

40. The grou
the S0il ig

A mj .
gll.neral Matter, humus, water, air
: air1c:a, humys, magnesium and watel e
k] 3 . * . . ’
Water organismg and carbondioX! ine®

8 Qrgan]sm S an
(PCE/g735, > "ater 0xygen hum

vt .
C ‘(P CEQ

&
X comP‘
P that accurately describes the

B. hygroscop!
D. n}:r%-roff waef

d ora”

4 cgls
A]. ' T:e lbeSt. Method of preventing !eaCh:gf[chmg
C. *e"rgc ?:11 " ofeover crop -

i &t sl.in» o

“eping (PCE/96/37)
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|

nwith large particle size, little hymys and
3 ‘\Sm 3

| -\1 v

o sl B.loamy soil.
.alclﬂ.fd); il D. humus s
Coran

RN 6TYPE:S)

3 Themost important functiqn of
,{, facilitate absorpt.lon of n‘ljlt]']ents
p.dissolve inorganic materia]

¢ enhance plant growth

D.giveacooling effect (PCE/2000/3 7ITYPE:A)

soil water g to

44, Planting of le

guminous cover Crops increases sojl
ferility by

A.checking the growth of parasites

B. increasing soil nitrogen content
C. increasing soi) colloids

D.adding humus to the soil (PCE/2001/3 7/ITYPE:4)

45.Inan eXperiment, the following results were obtained:
.Original weight of soil = Xg

L weight of oven dried soil = yg
-Weight humus in soil = zg

CPercentage of water in the soil is therefore given by the
EXpression
& (-yiz)x (100/1) B. (x=y/%) x (100/1)
C Ux-y) x (100/1) D. (x/x-y) x (100/1)
(PCE/96736)
4. A dry soil (x grams) is heated in a known weight of
Crucib|

€ until red hot without smoke. Ifthe final weight of

€ soilis y grams, the percentage weight of humus in the
S0l ig
A' 100 —-X rams B 100 (Y—X)/Y grams
C. 100 ((};(-y))%x grams D. 100 (x-y) grams
PCE/06/39/TYPE: A

i ication of
47 An adverse effects of excessive ?I?]i:tlslcatlo
. - . - . el
Norganic fertilizer on the soil is an increas

tion
-Microflora g 2zl;id‘ilty PCE/06/48/TYPE: A
C. Alkalinity )

inc the percentage of water

4 an experiment to determi b obtained:

ilfg 2 Lr;;;r;;;r;ele‘ the following date were ob

Mass ofcrucible = X.E}l -X.p

ass of crucible and soi heating=X. g

Mass of crucible and SO"-?E:‘l;cr"

What is the amount of soi B.(x-X)2

A. (X--x-;g D. (x,—x.) g PCE/07/34
C.(X.-‘X. g
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32.B
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2.C
47.D
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13.A
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. ing this chapter:
Understand the following after reading this chap

Diseases
Pollution and its control o
Conservation of natural resources

DISEASES g humans,
S ; ng  hume
Disease simply means an_illness fﬂTCqC“ g
animals or plants often caused by lpl'cclmn. #
Disenses caused by micro-organism:
la. Animal diseases caused by vnru.*:cs.old
infective hepatitis, measles, common (; bic,s
small pox, chicken pox, yellow fever, ¥ s
Immune Deficiency Syndrome (AIDS) . oeette disease;
1b. Plant diseases caused by viruses: ro‘aic cowpea
cassava mosaic, maize streak, yam mosaic,
mosaic, .
in: culosis
2a. Animal discases caused by bacteria: lubzru monia’
1 L]
leprosy, tetanus, typhoid, dysemeayt](':holcma pn
anthrax, diphtheria, gonorrhea, syphilis. .
bis . on
2b. Plant diseases caused by bacteria: tomato rot, onl
rot, bananawilt, ) )
3a. Animal diseases caused by fungi: ringworm (tinea),
aspergilosis, athletic foot, thrush. o )
3b. Plant diseases caused by fungi: maize smut, maize
rust, rice blight, leafspot, cocoa black pod e
4a. Animal diseases caused by pr.otqzoa. malaria,
trypanosomiasis, trichomoniasis, coccidiosis.

poliomyclitis,
influenza,
Acquired

CHOLERA ]
Cholera is caused by a bacteria called Vibrio cholerae. It is
found in water contaminated with human faeces; no
animal reservoirs. It is an important cause of severe
infection in developing countries where portable water and
sewage systems are poor.

It causes vomiting and frequent watery stools (diarrhoea)
and may lead to death.

SCHISTOSOMIASIS (BILHARZIA)

Schistosomiasis is caused by Schistosomes, a fluke worm.

Schistosome include: Schistosomamansoni, S, Japonicum,
S. haematobium.

Schistosomes have seperate male
Infective cercariae penetrate th
and develop into male and fe
(S. mansoni, S. japonicum) o
The female worm produce
intestinal or bladder wall an
Ovareach fresh water, hatc

and female worms,
e skin, enter the circulation
male worms in the intestine
r bladder (S, haematobium),
S ¢ggs which penetrate the
q are passed in feaces or urine.
hinto laryae and infectsnails,

ONCHOCERSIASIS (RIVER BL]NDNESS)
Onchocersiasis is caused by a roundwopy

volvulus, through the bie of [hl; O{,?f:fof}rf“
Simuliumdamnosum, which breeds i f: . s
streams. st flowing

RICAN TRYPANOSOMIASIS (SI“EFPI
AF QG S M
SICKNE;?S)ti.}-paI\“S‘_’“‘”‘5'5 15 cay,
Afric ﬂmmah,-,,cei gambiense and T. bruce,-r',l%fi. ,
rnci ‘uizzmllransmiued by tsetse fly. The jnp, . i,
and 18 U
trypomastigOte

Fecjy, ™
Ry, .
) is present in salivary glapg
fly. Trypomastigot

i 3 of !' .E"t".s
es enters the host via the ;.. "t
reachthe

. LCt )
lymphatic system, bloodandCng, "k,

A .
gil Al Lr:‘: Ii:léause d by protozoan parasite, Plgg,
alarid

. female |Anopheles mg

he bite of fema ‘ 4
thrOIL;:‘ih la;d infectious plasmodia (sporg
!Efrloduced into the blood stream.

“dhu" "
Uitg by,
20itey)

pOLLUTIONAND ITSCONTROL
Pollution is the discharge of harmful substange -
environment in amount that can cause damage |, A
animals and crops. There are three types of po[lmgom_:'
waterand land.

Causes of Air Pollution: [tis caused by Qischargeofq_ﬁ
and particles from factories, dome_suc fires, iy
exhaust pipes, dust, storms, fog, noise ang tadicgs,
elements.

Effects of Air Pollution: Bronchitis, silicosis,
nose irritation, green house effect (excess

atmosphere).

ghe
€0, :

Control of Air Pollution;

1. Industries should be sited away from residental arex
2. Tall factory chimneys should be built.
3.Banning of old cars.

4.The use of lead-free fuels.

Causes of Water Pollution: Discharge of unrer
sewage, chemical wastes, fertilizers, heat etc.
Effects of Water Pollution: Contamination of drint=

Water, death of aquatic life, out-break of epidemic disez
like cholera and diarrhea.

Control of Water pollution:

1. Proper treatment of sewage before discharse.

2, Biological control should replace chemical con*
avoid pollution.

-Minimizing oil-spillage.

. i ‘f
Causes. of Land Pollution: Tndiseriminate dumpt
refuse, mdiscriming

. te dumping of dilapidated vefic”
Oil-spiliags, ¢ dumping of dilap

Effects of Land
pest.

Control of Land Pollution:
. Recyclmg of wastes,

o
’ !
Pollution: Poor crop yield, breed®
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§ TN CSreeaggeee

‘;',' “'“*te hould e incinetated,

e entightenment campaign,

CONg -

Cg‘m?:" f'n'l*i\',\'rum OFNATURALRESOURCES
Procese o P of nainta) resources can be defined as the
ENSIN 1he; "aking full use of natural resources in order to
OF Of g ln::‘"'lnunusavailablhty and to keep the quality
Naturatpeg., 7€ 0t environment safe from decaying.
Renewapp, oot €an be renewable and non renewable.
TeSOurees tlyy, ") resources: These are natural

animals, Tecoverable. Examples are piants and
Non ren CWahle
which whep ex

tura) peg
mainly m incrnlg
]

na
austed ources: thesc are resources

can ‘
coal, oj), g::.t be replaced, Examples are

The Need for Consewgg[
I. To maintaip and on
_r'r‘muml Tesources

o prevent ¢ ; :
To prevent t’:fed::;:uchon ofnalurnlenvironmem
will allow the mgan?s)::;qn tof nNatural ecosystem: this
To promer ' Inthe ecosystem ¢ i

P € the recyc ng of sons?e scargesur‘;uvi::ral

) 1o promote the conservation of
3,
4.
5.

fresh Water, forest, mineral
Method of Conservin

. Establishmentof cug U0
i : ntol'game or forest
2, Establishmento reserves

f2o0logical gardens
3. Control of hunting to prevent extincti )
animal species ction of some

Prohibiting the killing of animals in game reserves
Prohibition of bush buming as this may lead to
migration or displacement of wildlife
Prohibition of deforestation and encouragement of a
forestation or reforestation

Creation of awareness on the value of wildlife

Prevention of pollution to prevent the destruction of
aquatic life.

[Methods of Conserving Fresh Water Supply.
l: Use fresh water economically and prevent

&

e

| -

.« unnecessary wastage.
2. Reduce water

pollution.

Prevent deforestation.

Prevent draining of marches and swamp so as to hold
rain water and release it slowly to under ground water
supplies, rivers and lakes.

Reduce unproductive irrigation schemes which
Causes Salinization of the land.

Mthogs of Conserving Soil

“! "evention of over grazing which may cause soil
i Tosion,

'

L
g
"
A

4
.

3 ’

treven.ﬁ"“ of bush buining which may expose the soil

€rosion,

re i s * . . .
*ention of indiscriminate falling of trees.

ur:”e"tlt{n of pollution of Jand so as not to destroy
Eflll 50|l orgﬁnism.

o

5. Avoidance of ¢lean clearing which may expose the soil
ta crasion.

Methads of conserving iMineral resnurces

Mineral resources, unlike other resgurces are non

renewable resources because ance they are exhausted, they

cannot be replaced, hence the need to conserve. The

method af conserving mineral resources are:

. There should be legislation against indiscriminate
mining of mineral resources.

2. There should be proper pricing of mineral resources
and their product 10 ensure maximum value for the
mineral products.

3.

Effective and efficient extraction method of mining
should be adopted to preventwastage.

l

L.1. DISEASES
1.UME/78/42

A farmer X working in a swamp did not eat any food nor

Revision Questions

drink any water. Which of these diseases can he not
contract?

A.Cholera B.Bilharzia
C.Riverblindness D. Malaria

E. Sleeping sickness

2. UME/80/47

Below are some groups of diseases. Which group is cause:
by bacteria?

A. tuberculosis, small pox
C. tberculosis, polio

D. sleeping sickness, measles E. syphilis, gonorrthea

3. UME/84/45 .

Which of the following lists of diseases, their causes a
transmission is CORRECT?

A. cholera, virus, severe diarrhea, infected water

B. malaria, protozoan, high fever, contact with infec
person

C. syphilis, virus, veneral disease, sexual intercourse
D. smallpox, virus, skin with blister, close contact s
infected person

E. sleeping sickness, bacteria, tiredness, headache
dozing, tsetsefly bite.

B. gonorrhea, measles

4, UME/85/43 |
The primary and secondary hosts respective
bilharzia are

A. fishand man B.mananddog
C.snail and man D.man and snail

E. fishand snail

5. UME/86/44

Which of these discases CANNOT be prevel
immunization? .

A. Poliomyelitis B. Tuberculosis
C.Cholera . D. Onchocerciasts
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6. UME/R6/47 usedbya

. jsca
The swollen shoot discase of coconirecis
A.virus B. fungus
C. bacterium D. protozoan

7. UMLE/88/45 .
Which of the following discases can

with fast flowing rivers? . s
B. elcphantiasis

A. schistosomiasis SIS
C.syphilis ~ D. onchocerciasis

be contracted in arcas

8. UME/90/46 . .
Which set of diseases is spread mainly by insect v
A.Cholera, teniaand gonorrhea

B. Cholera, malaria and tuberculosis

C. Poliomyelitis, tuberculosis and syphilis

D. Malaria, cholera and river blindness

ectors?

9. UME/95/36

Which of the following is a measure
bilharzia?

A. cutting low bushes around homes ]
B. application of molluscides in water bodies

C. screening windows and doors with mosquito net
D. application of herbicides in water bodies

for the control of

10. UME/97/41 . .
Oneofthemosteffective waysof controlling guineaworm isby
A. treating B. public enlightenment campaigns
C. accelerating rural development

D. provision of portable drinking water

11. UME/98/34 )
Which of the following groups of diseases are associated
with water ?

(i) Onchocerciasis (ii) Schitosomiasis

(iii) Dracunculiasis (iv) Elephantiasis (v) Taeniasis
A.i,iiandiii B.ii,ivandv

C.ii,iiiand iv D.i,iiandv.

12. UME/99/41/TYPE:D

Vaccinations is carried out in order to

A. check the production of poison

B. increase the activity of white blood cells
C. increase the number of red blood cells
D. stimulate the production of antibodies

13. UME/99/42/TYPE:D

The construction of dams may lead to an increase in the
prevalence of

A. typhoid fever, measles and yellow fever

B. tuberculosis, leprosy and trypanosomiasis

C. guinea worm, malaria and tuberculosis

D. malaria, bilharziasis and onchocersiasis

14. UME/2006/41

The causative agent of typhoid fever is
A.Salmonella B. Entamoeba
C. Escherichia D. Shigella
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15. UME/2007/3

The causative agent of bjrg
A. protozoan

C. bacterium

16. UME/2008/38
A boy who is found of swimm;
passing urine with traces of },

fly iSa

B. vinyg
D. fungy,

Ng in
lood. L’:“?d fing

contracted fingy,.
A. schistosomiasis B. onch § hk'b,k:‘-.
C. poliomyelitis D. salmg::;fia!is k
0Osig
17. PCE/93/43
The vector of river blindness is
A. Musca domestica B. Simuh'u,n
d

C.Anophelesgambiae D, ¢y expip fezxm,,o%
18. PCE/94/42

Which of the following diseases js ca

A. Poliomyelitis B. Cholera b)'ayi,m
C.Biharzia D. Malarig

19. PCE/95/42

The goal of immunization is to

A. cure diseases

B. increase protection against certain d;
C.enableaperson to travel abroad diseases
D. eradicate deadly diseases

20.PCE/97/38

The urinary bladder can becom

individual is infected by ¢ damaged yig,
A.Schistosoma mansoni
B.Schistosoma japonicum
C.Schistosoma intercalatum
D.Schistosoma haematobium

21.PCE/98/39

The infective stage of malaria parasite is
A. trophozoites B. schizozoites
C. gametocytes D. sporozoites

22.PCE/99/33/TYPE: E

Anexample of an obligate parasite is

A. pediculu B. boophilus
C.mallophagus D. Taenia

23. PCE/02/18/TYPE: 9
Diseases that are caused by faecal pollution of W
include

A. dysentery, cholera and typhoid fever
B. dysentery, malaria and poliomyelitis
C.river-blindness, malaria and cholera
D. tuberculosis, typhoid fever and cholera

24. PCE/07/35

The spread of tuberculosis is favouredby
A.malnutrition B. contaminated ¥
C.airpollution D.overcrowding




48

],;‘)(]UQI 37

st I1. Schistosomiasis
* V. Meningitis

Enviro .
mediag;nemal p(?"l-ltlon which can work through the
water ,soil and air include

oty B.1l A
Jue JLMand v . carbon monoxid .
il D. onoxide B.noise
’ 9/TYPE HandTy C. sulphur (iv) oxide D.smoke
ME ’mr(]/iﬂow fevé?i " 35 UME/N97/40
'rngr ory . Which is the i i
s mosquito B . 2 most important pollutant of the mariné
e & tsetse fly environment in Nigeria?
wd‘ny .aedes mOSquito lé l‘:\seCﬁCides B.sewage
. o JO/TYPE:D -oil D. inorganic fertilizers
lasmodium falci ; 36
qolozoat P am falciparum is transmitted b ' UME/2000/41/TYPE:M
;fmﬂ o aedes MOSQUITOES Y The pollution that contribute to the depletion of the 0zone
qle culex mosquitoes C. female blackil layer inthe atmosphere are
ale anopheles mosquitoes Y A.radioactive materials B. oxides of sulphur
- C. oxides of carbon D. chlorofluorocarbons
pOLL ANDITS CONT "
;‘1' ey ROL 37, UME/2002/20/TYPE:Y
,;coﬂhe function of UNICEF isto The excessive use of agro-chemicals could lead to the
ventandc:ontrol major diseases I;?‘::Sﬁ?hc’f h B.th h
; < ease outbreak S . . osphere _the atmosphere
J.vae“td‘; health re: by‘aflmimste-rmgVaccmes C. Freshwater D, space
inprovethe calth and nutrition of children and nursing
S entalpollut 38, PCE/92/40
p monitor € pollution Which ofthefollowingmayresult'm air pollution?
_ A.incomplete combustion © fuel
5 UME/88/46 B.old vehicle
yhich of the following causes pollution? C.sewage
D.noise

A consumption of canned drinks

Biheaddition of fertilizers o farmland
39.PCE/ 94/43

(. respiration of living organisms
phurning of refuse. Which of the following pollutions is carcinogenic?
A. Detergents B.smoke
10,UME/89/43. C.carbon monoxide D. radioactive materials
Jhich of the ways of controlling pilharzia can result in
pollution 7 40, PCE/97/36
An smoke from car exhausts is a poisonous air pollutan

the snails feed ; . !
because it combines readily with

B.antibodies
D.blood plasma

A.clearing waterweed on which

B.treating infected people with drugs . _ :
C.preventing <ontamination of the water by infected urine A. haemoglobin
C.leucocytes

aDnd facces
e | chemicals tokill thesnal
applying chemicals to kill the snal 41.PCE/06/A6/TYPE: A
<oreffect of def orestation is
31.UME 90/47 A
 Which of the followin constitutes pollution’? A. are:duct\qn in greenhouse effect
g B.an increasein greenhouse effect

C.anincrease in the 0zone layer of the atmosphere

| g droppings from birds
k ?;:&S%o 'musx:t D.adepletion of atmospheric carbon (iv) oxide
- of cigarettes
D.refuse in an incinerator 42, PCE/07/28
PUME /53/45 Exce‘ssb ca{rbon (iv)oxide in the atmosphere could leadto
‘ A.globa warming B. high rainfall
Carbon 3 isons tigsues by i e g
A. COnstr:liggig&Z%?god yessels B, killing the cells C.algalbloomt Dcondensatiss
ombining with haemoE'e in 43. UME/2008/39
| ‘Tupturing the blood vessels The easiest way 10 establish the level of pollutionina local
s stream is to measure the level of
- UME/94 /40 he risk of A.Oxygen B. carbon (iv) oxid
. . (h run the ) . oxide
People who suck Petro with ﬂ“;l‘fm“;gzn ¢ C.ammonia D. alkalinity

Nerenc: .
Creasing in their blood the conc



4, UMEZ2009/38 ,
The major canse of global warming is the
AL burning of fossil fuel

B. constenction of dams

C.usc of electricity

D. exploration of space

2.3, CONSERVATION OF NATURAL
RESOURCES

45. UMER001/33/TYPE:T - .
The greatest influence on a stable ecosystem in nature

exerted by )
A.man B. pollution
C.animal D.rainfall

46. UME/2003/34/TYPE:A ) )

The most effective method of dealing with non
-biodegradable pollution is by

A.burying B.dumpir!g

C. incineration D. recycling.

47.PCE/95/39

Conservation of wildlife in Nigeriais carried outby
A. cattle grazing B.annual bush burning
C.changing mining techniques

D. establishment of forestreserves

48. PCE/2000/40/TYPE: A

Conservation of wildlife in Nigeria is carried out by the
A. World Wildlife Fund for Nature

B. Nigeria Game Reserve Authority

C.Federal Environmental Protection Agency

D. Forestry Research Institute of Nigeria

49, PCE/98/38/TYPE: C
The most important resources in conservation is
A. water B. wildlife

C.soil +  D.forest
50.PCE/03/27/TYPE: N
Mineral resources need to be conserved because they
are
A.notrenewable
C. not abundant

B. very expensive
D. aesthetic in nature

51.PCE/07/36

Conservation of wildlife can be enhanced by
A. intensified poultry farming

B. legislating against poaching

C. house-to-house-campaign

D. planting various species of plants

52.UME/2008/29

The major consequence of bush burning in an ecosystem is
A. the loss of water absorbing ability of the soil

B.the loss of biological diversity

C.adecrease in animal population

D. an increase in soil fertility

MISCELLANEOUS QUESTIONS (21)

53. The greatest impact on a natural ecosystem is made by
A. bacteria B.man

C. viruses

(PCR200S/38/TYPE:py - &reenpy

intg

54. Theblackfly isa vector of
A.malaria

B,
C. onchocerciasis D. ;Zﬁa""somiasix
(PCE/2005/11/TYPE: 0) OW-feyer
55.0nedisease NOT caused directly
A.malana B-'“bercmoa- actefiai;
C.pneumonia telanus sis

E.cholera (UME/83/27)

56. Which of the following
associated with ariverbasin?
A.malaria B. syphil;
C.onchocerciasis D. cggle‘r:s
E.poliomyelitis (UME/83/33)

disease Could pe exgl
“ﬂm}

57. The recycling method of

solj
unsuitable for i Waste dispcsa].
A.organic matter B. glass -
C. Plastic D_ metal Scraps
(UME/2005/42/TYPE:D)

58. Sources of air pollutants are

A. industrial chimneys, burning fossi] o :
B. sulphurdioxide, acid rain and pestici:;:: ndriverda
C. sulphur mines, vehicle exhausts and aerosols

D. sewage, smokeand old vehicles (UMEyg) 43)

59.Arenewal natural resources is
A. wildlife

C. petroleum
(PCE/2004/40/TYPE:9)

B.gold
D. coal

60. Anon-renewable alternative source of energyis

A.awind generators B. solar panels
C.nuclearenergy D. hydroelectric pos
(UME/2005/43/TYPE:D)

61. Acid rain is due mainly to the release into &
atmosphere of the oxides of

A. carbon and phosphorus

B. sulphurandnitrogen

C. carbon and sulphur

D. phosphorus and nitrogen (PCE/2004/41/TYPES)

62. A causative agent of severe acute respiratory syndne*
(SARS)isa

A. protozoan

B.bacterium

C. fungus

D.virus (PCE/2005/32/TYPE:P)

63. In the human body, blood fluke inhabits the
A.rectum B.liver
C.stomach D. bladder (PCE/96/39)

o
water b’:ﬁg!

o o
64. The clearing away of plants fro et

draining of water collections are control
towards the eradication of
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A.Malaria

B. schistosomiasis

c. Onchocerciasis
_draconiasis

(pCE/96/40)

65. The stage of a parasite harboureq by a definitive host is
the

A.egg B. cyst

C.adult D.larva PCE/97/37

66. The introduction of snails that feed o -
instagnant waterisa n mosquito larvae

A, cultural control

g. chemical control

C. biological control

D. mechanical control (PCE/01/38/TYPE: 4)

 ¢7. Which of these diseases can be controlled by

immunization?

. A bilharzias

B.polio
C.AIDS
p.diarthoea (PCE/O1/39/TYPE:4)

¢8.The best way to eradicate poliomyelitis is to
A isolate the affected individuals
B.inoculate children from zero to five years

C.keepa clean environment
D. treat patients at the emergence of symptoms

- (PGE/06/50)

69, Which of the following types of immunity do babies
obtain from their mothers?

A Artificial passive immunity

B.Artificial active immunity

C.Natural active immunity

D.Natural passive immunity PCE/98/37




31.B
36.D
41.B
46.D
51.B
56.C
61.B

66.C

32.C 33.B 34.C 35C
37.C 38.A 39.D 40.A
42 A  43.A 44A  ASA
47.D 48.C 49.B 50.A
52.B 53.B 54.C S55.A
57.A 58.C 59.A  60.C
62.D 63.D 64.A  65.C
67.B 63.B 69.D



CHAPTER 22

VARTATION IN POPULATION

PPN
e et

, ing this chapter:
Undersinnd the following after rmd_'.r?gm -

e e i

Meaning of variation ‘
Tvpes of variation ]
Causes of variation

Application of variation

———————— e

There are many causes Or"ariation o
S this
S¢

She,

We
L]

Variation
|
r ]
Genetic Environmeng
— Sexuat B!
. exual Reprodugtj
Mutaltlons (new combinations of existilr?; Geney
| ‘ ,
Chromosome Gene Mutations _
Mutations (new genes) Random Crossing Randop
| Assortment Over Fertilisaty,
1 | |

Insertion Deletion  Substitution

VARIATION

Variation means the differences in characteristics
(phenotype) within a species.

Variation consists of differences between species as well as
differences within the same species. Each individual is

influenced by the environment, so this is another source of
variation.

genotype+ environment =phenotype

TYPES OF VARIATION

For each characteristic, the population may show either

deCOHﬁHHOHS or continnous var iation.

Discontinuous or physiological variation: limited or no
intermediate forms. You either have the characteristic or
you don't. Blood groups are a good example: you are either
one blood group or another - you can't be in between. Such

effect of
environment

datais called discrete (or categorical) data,

The characteristics of discontinuous Variation:
*  have distinct categories into which individu:

can be placed

* tend to be qualitative, with no overlap betvex
categories

®  are controlled by one gene, or a small numbéi
genes

e arelargely unaffected by the environment _
Discontinuous characteristics are rare in humans andote
animals, but are more common in plants. Some exans
are human blood group, ability to roll tongue, abdm"jl
detect phenylthiocarbamide (PTC), heart rate, M
efficiency, intelligence, growth rate, (&*
photosynthesis, etc,

Number of individuals
(or frequency in population)

characteristic

-

Number of individuals
or frequency in population)

f
L

1RR
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characteristic -
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f LICATION _OFVARIATION ATS
(rime detection though analysis of chromosomes and TR(:IE;'F%(;{)O%ROUPS IN HUMANS AND BLOOD
: )

ognes- )
Aimedetection through the use of fin ;
: (P:zrsonal dentification. gerprints There are four blood groups based on the presence OF

absence of antigens in the red blood cells. The blood
i plasma also contains antibodies which are sensitive to the
child. L o antigens. Therefore, before blood transfusion, a donor's
. In the detenmnatlo_n of compatibility of the blood  @nd the recipient's blood must be tested for compatibility
groups of prospective donors and recipients before else there will be aggulatination or clotting of blood in the

"o the determination of the paternity of a disputed

ransfusion. recipient vessels which can lead to death.
fhod Group Antigens on RBC Antibodies (serum)  Can donate blood to  Can receive bloo‘d\
from
| AntiB - oo AandAB Aand O
8 ' Anti-A i B and AB ™, e B and O
i 7 “Namea e o e AR Al groups
0 ti-B - Allgroups R0

~ Anti-Aand
Ve B LA

fum the table it is obvious that blood group AB is the rabbits with the blood of amonkey - Macacarhesus.

Hiersal acceptor and blood group O the universal donor.

HESUS GROUPINGS

eRh (Rhesus) blood group SYSteT (including the R &\ RIATION IN POPULATION

ms
tor)is one of thirty current human blood group syste 1.UME/98/39

m : ,

Mnically, it is the most important blood groupes)/::e After one week of life, the weights of five chicks of
ABO. Persons who had this antigen ar tent antigen is same sex hatched simultaneously from the eggs of
i . )

| RE i a a
guf‘::f (Rh+) and the persons In ¥ ‘(’{{‘hﬂﬁeowe. This is Sargggel}r ﬁgi?:nosx:‘ne\ ;?:;ef diet were 45g, 408, 338,
. 1 - o,
Hlleg ;\r; éeslgn'ated as Rh nglg a:)tav;ansmi ,Rh factor/ a;. grO':'th e B. natural selectic
roupmg. During i as discovﬂfed by C. Variaﬁon D. mutat'l(_m

aﬂtigen \ H n 2

is also taken nto account. . izing the

4 ) jmmun

Steiner and Wiener in 1940 after 167



ation is that

. Y
> UME 000 e o species popul

One advaniage pf varintion

i jhialt ) yinant
A will favoured ratts pecome don

i jve nge
1y eatily reach their reproductit c; £
(. arecasily recognized by mm:.

1. are betteradaptedto changes

32,2, TYPES OFVARIA’I’ION

3. PCE:’ZOOJMJ[TYPEQ are physiological

Which of the following groups

ariations?

:‘\1 height. tongue rolling and b{}z‘;‘: gfll;ll;n dness
~rprint, blood group an :

NG crollingand PTC1asting

C. blood group, tongt .
D.PTC tasting, skin colourand height

4. UME/93/46 . o
Which of the follqwing is an iscon
variation observed in man
A.skincolours

C. body weight

example of d

B.tongue rolling
D. height

5, UME/86/39 o
Which of the following is an €

variation?
A. skin coloration B. left-handedness
D. height

C.body weight

xample of discontinuous

6.UME/2002/46/TYPE: Y )
In a population of living things, the parameters of size,

height, weight and colourare examples 0
A. discontinuous variations

B. continuous variations

C. non-heritable variations

D. physiological variarions

7. PCE/2003/7/TYPE:N
Arches, loops, whorls and compounds are types of
variation in

A. finger prints
C.blood group

B. haircolour
D. eye colour

8.PCE/2000/41/TYPE:A

The ability in plants and animals to resist certain diseases is
A. aphysiological variation

B. amorphological variation

C.acontinuous variation

D. an acquired variation

9, UME/2010/41/TYPE: D

A dilute solution of phenylthiocarbamide tastes bitter to
somepeopleandistastelesstoothers. Thisisanexample of

A. discontinuous variation  B. morphological variation
C.continous variation D, taste bud variation

10. UME/2009/40

A phenotypic character with that intermediate forms that
can t_ne graQed from one extremeto the otherisreferred to as
A.discontinuous variation B, continous variation
C.amutant D.agenome

223,  CAUSPe
11, UM[E/RI/IISL&
Narmally
cffectsof
A.hormones

i

any charg
Cler sh i
0w |y
¥ |

andchrommnmc
SOmeg

C. mutations I iy
E. pencsand enyi thrg i

g environmen, D honnn:,?f"mc‘ .
12, UME/95/39 gy,
L-I:(;:mn height is an example of ’ y

A lealurg .
A. genotype and phenotype € Whigy de"“\d
|

B. mother’s genot
YPeand epy;
C. genotype fmd cnvironment :I‘[’.ﬂmcmal fagy
D. phenotypicand enviro"menla??tors Org
aCtors,
13. UME/2006/18
Hassan and Hussain are i
identi :
tallerand fa‘ttertl}an Hussain, lcailst;"'ms but asg
A. Hassan inherits genes for tajjy, SPfObabiybea" ,
father €8s ang fﬂlnes;c;m 3
B. they have dissimilar genotypes Mg,
C. Hassan is endowed with

thinness Benes for shorgy

D. they are raised in different environmep .
14. UME/2008/40

Which of the following is a maj

organisms? orcase Ofvaﬁaﬁ(’“%
A.inbreeding B. backcrossing ‘

C.sexualreproduction  D.gene dominange

22.4. APPLICATION OF VARIATION
22.4.1. CRIMEDETECTION

15. PCE/95/45

One of the best applications of variation i o
crime is found in the use of he detecing
A. size ofthe criminal

B. fingerprints ofthe criminal

C. colour of the eyes of the criminal

D. skin colour of the criminal

22.4.2. BLOOD TRANSFUSION

16, UME/81/29
A person whose blood can be donated to all other peopt

must have the blood group

A.O B.AB
C.B D.A
E.none of the above

17. UME/98/36

In blood transfusion, agglutination occurs whea
A. white blood cells from two individuals meet
B. two different antibodies meet
C.twodifferent antigens meet
D. contrasting antigens and antibodies meet

18. UME/2008/41

The Rhesus factor of blood Was first
category of

A.monkeys

idenliﬁed int
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3. Imm:m femnleg
. hu!nnn Mg ‘
, chunpmwcow

19 PCr/n 1
”\L‘ '\ussih'
produceg fio

VTYpg. 4

ood groups of offspring that can be

n -
.l-;l.l::ﬁlirl(z)"p'\ﬁg::n“ ™ blood group O and a woman in
B.AandARp
C.O.andAR
D.AandB

20. PCE/06/1 g

What is the nypy. EA

blood system? of Tecognizape groups in the ABQ
A3

C. B.4

D.2

21. PC%IZOD.I /42/TYP$E|0N OFPATERNITY

lf‘ar?tas \:f’it}rglh blood 8roup B g claimed

pare olood group Jitcanbe i med to be born to
A.the patemity of the poqg ¢ implied that

. i :
B.the paternity of the babg i:;tl;;g:’"ab'e
C.blood group B js dominant gye 0

p.Band O exhibijt €o-dominance

22.UME/2004/23/TYPE. 4

aternity disputes can most
;euse of | accurately be resolyeq through
A.DNA analysis B. finger neine
c.tonguerolling D.b Eerprinting

. blood group typing
73.UME/2009/36

Anaccurate identification of a ra
conducting a
A.RNA analysis
C.blood group test

Pist can be carried out by

B.DNA analysis
D. behavioura] traits test

MISCELLANEOUS QUESTIONS (22)

M: Characteristics that could have intermediate forms
such that they could be graded from one extreme to the
other is referred to as

A.intermediate variation

B.discrete variation

C.discontinuous variation
D.continous variation (PCE/92/44)

. The difference in height, weight, skin colour and
' Infure of hair between two individuals is an example of
Aigenetic variation
Bthysiological variation

Morphological variation
“™Malomical variation ~ (PCE/97/40)

; :26"Di§39ntinuous variation is evidenced in

_.BA“’.W}On in the body weight

s _'C'Vanﬁt}f{n inheight

5_:“]):“: ility to roll the tongue

ity to determine colours (PCE/98/4 1/ TYPE:C)

E
s
s
.

27. Which of the following indicates physiological
variation?

A. appearance of different colours in flowers of the same
specics

B. differences in the eye colours of students ina class
C.differences in the ability to tastc phenylthiocarbamide
D. differences in the uniqueness of finger prints
(PCE/99/43/TYPE:E)

28. A person with type O blood can donate to a patient with
type A because the donor’s blood

A. lacks antigens

B. anti-A antibodies

C. lacks anti-B antibodies

D. has both anti-A and anti-B antibodies (UME/95/40)

29. If a baby with blood group B is claimed to be born to
parents with blood group O, it can be implied that

A. the patemity of the baby is questionable

B. the paternity of the baby is certain

C. blood group B is dominant over O

D. B and O exhibit co-dominance (PCE/2001/42/TYPE:4)

30. The finger prints of man can be classified into

A. arches, simple, complex and compound

B, arches, loops, whorls and compound

C. arches, loops, simple and compound

D. arches, simple. whorls and compound (PCE/97/41)
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CHAPTER 23

HEREDITY (GENETICS)

T —

Und

Crstand the follow

ing after reading this chapter:

] gl n . »
nheritance of characters in organisms

gllr0|119§on1c- the basis of heredity
robability in genctics

Applications ofthe principle of heredity

\
DEFINITION OFTERMS IN GENETICS

~A-

?sl l;l llll:;nll( the gene'tically inhe'eriled coqdition in'whicl.\ there
cyes. An ndividust it S o
the gene for albinism is recessive, it only shows up in the
phenotype of homozygous recessive people. This is a
pleiotropic trait.

alleles alternate forms or varieties of a gene. The alleles
for a trait occupy the same locus or position on
homologous chromosomes and thus govern the same trait.
However, because they are different, their action may
result in different expressions of that trait.

amino acids small molecules that are the components of
p_rqteins. There are 20 different kinds of amino acids in
living things. Proteins are composed of different
combinations of amino acids assembled in chain-like
molecules. Amino acids are primarily composed of carbon,
oxygen, hydrogen, and nitrogen.

autosome a chromosome not involved in sex
determination. The diploid human genome consists of 46
chromosomes, 22 pairs of autosomes, and 1 pair of sex
chromosomes (the X and Y chromosomes).

-B-

back cross this is the crossing of an organism with the
homozygous recessive organisms from the original parent
generation. Test cross and back cross is used to determine
the genotype of organisms showing dominant phenotype.

= s
carrier an individual who is heterozygous for a trait that
only shows up in the phenotype of those who are
homozygous recessive. Carriers often do not show any
signs of the trait but can pass it on to their offspring. This is
the case with haemophilia.

chromosomes thread-like, gene-carrying bodies in the
nucleus of a cell. Chromosomes are composed primarily
of DNA and protein. They are visible only under
magnification during certain stages of cell division.
Humans have 46 chromosomes in each somatic cell and 23
in each sex cell.

(he situation in which lwoh

v enl
. essed unblended in the all
for @ teait T8 iﬁtﬁ:iduals. Neither allele jg d“"fjty fl‘
heterozygous 5 domj,

arin the phenot .
«ue. so that both appear in YPeorjnn " o
:tc C'F;;lcv/\'B blood is an example. Such traits o, "

U
€ sajg
codominant.

codominance
i §

full set of genetic material, consistin of e
mes one chromosome from each par, Pairg

Irg,
Is except the gametes have a dj IOnta{ sy
Lo

haS %

-D-
diploid a
chromoso
Most animal cel
chromosomes.

chromosomes.
dominant allele an allele that masks the Presence o
2

ive allele in the phenotype. Dominant g]|e
;—:;is:re usually expressed if an individual is hom;i;gn
dominant or heterozygous. "
DNA  (deoxyribonucleic acid) a large organic el _]
that stores the genetic code for the synthesis of pmtﬁue
DNA is composed of sugars, phosphates anq basns'
arranged in a double helix shaped molecular slructuris
Segments of DNA in chromosomes correspond tg SPEciﬁc'

genes.

The diploid human genome

evolution genetic change in a population of organisms
occurs over time. The term is also frequently used to tefer
to the appearance of anew species.

-F-
{1 generation the first offspring (or filial) genetation. The
next and subsequent generations are referred to as f2, ,
etc.

-G-
gene flow the transference of genes from one populationto
another, usually as a result of migration. The loss or
addition of individuals can easily change the gene pool
frequencies of both the recipient and donor populations-
thatis, they can evolve,

gene pool all of the genes in all of the individuals i[l“
breeding population. More precisely, it is the collecti¥®
genotype ofa population. ;
genes units of inheritance usually occurring at specifl
locations, or loci, ona cliromosome. Physically,agent Ky
sequence of DNA bases that specify the order Ofammo
acids in an entire protein or, in some cases, a portion® ;
protein. A gene may be made up of hundreds of ihOUSi’t';n.
of DNA bases. Genes are responsible for the hered!
traits in plants and animals.

. 00!
genetic driftevolution, or change In gene P
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CoOmponens, oy £ns-
Profeome the fy)) c
mdividual (or o spe
Produces approxim

tansporting molecules.

omplement of proteins produced by an
cies). Itis estimated that each human
: ately 90,000 1ypes of proteins.

:1 ;‘;;:‘N\:‘T‘m,‘“i(, 0 sim_PIc graphical method of showing all
. : - :“nu’n' cpmhmnnpps of offspring genotypes that
Sec ey ‘:u l' 1e1r probability given the parent gcnotypcii
5 g‘;m”L ‘c_ below. Punnett Squares are commonly us¢
'y & § counselors to predict the odds of a couple
Passing on particular inherited traits.

genctic contribution

of one paren| 1 1
G |G
genelic contribution Y |YG|YG offspring genetype
of one other parent possibliities
YG |YG

purebred offspring that are the result of mating between
genetically similar kinds of parents--the opposite of
hybrid. Purebred is the same as true breeding.

-R-
recessive allele an allele that is masked in the phenotype
by the presence of a dominant allele. Recessive alleles are

expressed in the phenotype when the genotype is
homozygous recessive (aa).

-S-

sex cella gamete, either a sperm or an ovum, Sex cells are
produced by the meiosis process.

sex-controlled genca gene that can be inherited by both
genders but is usually expressed differently in males.and
females. '

sex-limited genea gene that can be inherited by both

genders but is usually expressed in only males or females.
sickle-cell traita genetically inherited recessive condition
in which red blood cells are distorted resulting in severe
anemia and related symptoms that are often fatal in
childhood. Sickle-cell trait is the result of a pleiotropic
gene. Sickle-cell trait is also known as sickle-cell anemia.
somatic cell any cell in the body except those directly
involved with reproduction. Most cells in multicellular
plants and animals are somatic cells. They reproduce by
mitosis.

sperm amale sex cell or gamete.

==
test cross this is the crossing of an organism with the
homozygous recessive organisms e.g. crossing genotype
Ttagainst tt.

-X-

X-linkedreferring to a gene that is carried by an X sex
chromosome. X

A

zygote a "fertilized" ovum. More precisely, this is a cell
that is formed when a sperm and an ovum combine their
chromosomes at conception. A zygote contains the full
complement of chromosomes (in humans 46) and has the

yotent inl ofdcvcln

ping intoan entire organism,

» r OF CHARACTE i
INITE ll{:};ﬂ’;(I:;(li,\sSICAI,GENETlCS) Rs Iy
(‘)ll(-./:::'gcnc(ics is the Slud)" of lnheritane
C‘II:::(':tcriqtics at the whole organism level .= o
chats :

nsmission genetics or Mendeliap ge;e:'%
IQ.

wn as (ra
:::&e it was pionecred by Gregor Mendel,

Gregor Mc"ddss‘;) investigated inheritance i

¢l (1822-]
m‘c:i"r?ubl(ished his resu
time, but were r
recognised as th
succeeded where

Its in 1866. They were igﬂore,dpaa“‘!
ediscovered in 1900, and Meng » ik
¢ “Father of Genetics”. His °"P€rimn°"‘
other had failed because: &ty
Mendel investigat.ed simple w°"“‘°ﬁn,
characteristics (or lrans),‘such as ﬂO\,.vcr Colog,
seed shape, and he varied one trait ay 5 s
previous investigators had tried to stugy ey
complex traits, such as human heighy 03;
intelligence. .

Mendel use an organism whose g
reproduction he could casily control by carefy,
pollinating stigmas with pollen using 3
Peas can also be self-pollinated, allowing @
crosses to be performed. This is not possible Wit
animals.

Mendel repeated his crosses hundreds of timeg
and applied statistical tests to his results,
Mendel studied two generations of peas atatip,

Atypical experiment looked like this:

P1 (first parental generation)

F1 (first filial generation)

F2 (second filial generation)

pure breeding
red flowers

pure by
white fiowars

(cross)
|
all red flowers
|
(self cross)
|
| 1
red flowers white flowers
(75) (25%)

Mendel made several conclusions from these experiments:
There are no mixed colours (e.g. pink), so this disproved

the widely-held blending theories of inheritance tha

characteristics gradually mixed over time.

1.

2.

172

A characteristic can disappear for a generation, butthes

reappear the following generation, looking exactly the
same. So a characteristic can be present but hidden.

necessarily the same as the inherited factors

The outward appearance (the phenotype) is(“;’:
f

genotype) For example the P1 red plants are not the s
astheF1 red plants.

One form of a characteristic can mask the other. The ™’

formsare called dominant and recessive respectively:

Thg 2 ratio is always close to 3:1. Mendel was gble®
exl:l?.m this by supposing that each individu2
versions of each inherited factor, one receiv

| has BV
ed from ¢

parent. We'll look at his logicinaminute.
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Mendel's dihybridl cross looked like this:

pure-breeding round pure-breeding wrinkjq 4
green seeds

yellow seeds X

P1 generation

(cross)

F1 generation all round yellow seeds
(self cross)
I
| I
round green  wrinkled yellow

(3/16) (3/16)

round yellow

(9/16)

wrinkled Oregn

F2 generation (1
B)

er,

All 4 possible phenotypes are produced, but always in the ratio 9:3:3: I. Mendel was able to explain this ratig i
(genes) that control the two characteristics are inherited mdepend_enﬂy ; inother words one gene d?cs notaffect he oth
This is summarised in Mendel's second law (or the law of independent assortment), which states thq; alle

different genes are inherited independently.
We can now explain the dihybrid cross in detail.

Q:M

P1 phenotype round yellow X wrinkled green o
P1 genolype RRYY ryy
P1
- gametes _ oPgametes @
s = sy
* £ fentilisation E L dfie
o o [ RY|RrYy
B ot =
“ F1 genotype RrYy
F1 phenotype all round yellow
F1 phenotype round yellow X round yellow
F1 genotype RrYy RrYy
F1 gametes (Ry)
=
: PO ,  OOO®
@ ARG s Sl T A S ] S i
(bg ,“ SRY-U SRy G T =iy
€ fertilisation » |:RY|RRYY|RRYy|RIYY | RrYy
o a T
& & 7R IRRYy [RRyy| RrYy| Reyy
o ST
= | RYY|RiYy | mYY | oYy
Y SIReYy [Rryy | mYy| ryy
F2 phenotype round yellow round green  wrinkeled yellow  wrinkled green
F2 genotype RRYY RRyy nYy rryy
RRYY Rryy Yy
RrYY
RrYy
F2 ratio 9 - 3 3 1
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icneid lik NA,bmwuh :
AT m;ﬂ\c fﬁfﬁiﬁ:’iﬁﬁg ribosc instead o!; dc‘o‘mfé ibose
DR Al slhclmscumcil instend of thy!
e RNAIW : L

\ is usually single s
: gﬁ:\ is usually shorter than DNA

Messenger RNA (mRNA) ) )
:n I:NA fﬂrrii‘s the "mc&sage' thatth ioge}flﬁorrngs F::?;lg;r
protein from the nucleus (where T sised). It

¢ m (where proteins are $Y .
is) to the cytoplas ( P nough to contain one

is single stranded and just long enoug
gene %nly. it has a short lifetime and is degraded soon

after it is used.

Ribosomal RNA (rRNA) ‘ _
rRNA, together with proteins, form ribosomes, which are
lation and protein synthesis.

the site of mRNA trans
Ribosomes have two subunits, small and large, and are

assembled in the nucleolus of the nucleus and exported
into the cytoplasm.

Nucleus

i
[ it
LI it

4 2~

;';{;':\9 fer RNA (tRNA ‘
1S ﬂn “ada S2 )
codon. tRNA is mﬂler A mg
up by complemen Y aboyt g, mt,ch"s amy:
leaf structure. At ong o ¢ Pairj Oty ®
the base se € end gp,, "8 1o Slop,
IS¢ sequence AC & mey M | B!

t?e middle loop there i a t“.’here 1h&'°lc~:u|(_.;l '““wnﬁ“”‘*
; ;z la:_u t.lcigdg_g._ There arenplet Nug| :'h_ino l:"f'& i c@

1 With a different gpy; ifFp, lide Cig ih%f
to the 64 different codo“;cfl’_ﬁon Seq: i ‘Rbﬁ“‘ﬂcwl'(\
L Hen

I3 = c
their tRNA molecyle b eam'“Oa:'e c%‘;nm“‘

highly specific, so Specj I Qﬁﬁ
. that Clﬁc dsa \

tRNA adapter with the ap:;?; aMing ‘;2. m e lﬁ"'«g
riat ‘

!
id v
C anticod(',; ﬁllach; ;

DNA Dauble Helix
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wnorganism having ene pait of§

hetErO7TVEON ef identica) genes is
= af alletomomb B. nhybrid
g g diptoid D). a homozygote

o UMERSB

T"”h“mnw'prnd"“"g factorsin livi

i rh"‘m"";”"-‘ R _'”\'PQOFFTIniSInsam
Y v eamalids .alleles

¢ chromatids

I genes D.chromosomes

; UME85/34
e characters by which an organism i
nism is recogni
gnized are

o ed is

X phcnot,;‘r—‘c g genotype

" shology .anal ] -

mﬂm tom) E:_ ])hysiology

{ UME/87/40
e which expresses itself only in the homozygous
u

i s
wditiont 1S

grautant B. dominant
recessive D. lethal
UM £/89/37

(wo alleles present in an organism are of the

fer the
the genotype is described as

acypes
heteroZy §ouS B. heterogamous
JomozZy20us D. homologous

UMF,QOJOMSIT YPE:D
fgenes that controla traitis referredtoas
B. dominant

D.anallele

iro
ccessive
lh}'brid

CHROMOSOM ES-THE B

\[E/98/41.
-omect increasing order for 1
sible for heredity is

omosome, DNA, nucleus, gene
A, gene, chromosomeé, nucleus

amosome, nucleus, A, gene
4, gene, nucleus, chromosome

ASIS OFHEREDITY

he cell components

E/85/53
editary material in cell is knownas
B.CNS

D.ATP

s os Ar¢

2ll division, two SITd

ipoint called
¢ B. chromaté

of chromoso™

'y gt

,r‘“‘,‘_,,“‘..--. e

o Af €HrS
will e

oy WENE e I .,.,..‘:-
s it et ‘:.'!“‘g“ e

L
04

F oalen

18 NGRS
} hatwaen Romalogats

i schange of pened

e avames s called
AL TestCross

. crosamamer

B.baek eroes
D mmtation

36, UMEDS 41
The DNA molecute isachain ol repeating
A.nucleosides B niitrogenons bases

€. sugar phosphates D nucleotides

37. UMEQ542
The specific number of chramosomes in €
is represented by
A28
C.2N

ach somatic cell

14

-
2

B.
D.n

38. UME/2003/43/TYPE:A
If a DNA strand has a b
complementary strand mustbe

ins

ase  scquence TCA.

AATG B.GAT
C.AGT D.TAG
39, UME/2006/19

The two normal types of sex chromosomes are
A.xxy and xyy B.xxand xyy
C. xy and XXy D.xxand Xy

40. UME/2010/46/TYPE: D

The chromosome number of a cell pefore and after the A

process of meiosis is conventionally representedas y

An n B.n 2In l‘

C.2n n D.2n In ,
|

enous base found in the RNA but not in the

-

B. Adenine
D. Uracil

41, The nitrog
DNAds

A. Thymine
C.Guanine
E.Cytosine

23.5. l’ROB:\BiLIT\" INGENETICS

42, UME/97/44

The homozygous
anaemia whereas HbAE
the probabilily that a couple with the sickening I

give birthtoone normal child?
A1/ B. 14
C.118 D.0

43. UME/?.OO?JSW TYPE:Y

o of the olfspring of @ Cross between tWo

it proportio L , s
l\?c}l‘::ol-,'yg}:)us parents will exhibit (he recessive condition
phcnolypib‘ﬂ")’?

comlitiuu'tle HbS resultsin sickle cell

{bS has the sickening frait, What is
ait will
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initinte the process
C. the clone is similar to but pey
orgnnism

1. it involves the asexug]
the original organism

Cxactly like the original

Multiplication of the tissues of

60. UME/2009/44

A health condition (),
enc mutation

A. hacmophilia

C.sicklecell anaemip

at is k
‘ known o have resulted from

B. coloyr blindness
D. anaeniy

0Q l_JES’I‘IONS (23)
Wing is the pegt ex i
. Xplanation for a
typlcally short ang bom of lwoot;ll
_The father POssesseg
2' T o nosme agene for shortness

Sage
¢.Naturcmakes the chiq %, nrf for shortness

ld sho
. Both pareptg
(UME/2005/44/TYPE§?I§§885 Eenes for shortness

A 25%. 25% and 50%,
5%, 50% and 25%
C: 50%, 25 and 25%

0.25% 37:5%and 37.5% (UME/94/45,

1A heterozygous brown eyeq Woman .
:Mli'cyed man (bb) and prodyces fnur(E}t:i)I;?:I:n tEIs'h:
oportion of the eye colour of their chilgre 1y
1,25% brown, 75%blue

3.0%brown, 80%blue

C: 15% brown, 25%blue

D50%sbrown, 50%blue (PCE/2005/25/Ty ps; py

uAnucleotide of DNA consist of

1 $-carbon sugar, inorganic base and phosphoric acid

3 S-carbon sugar, nitrogenous base and phosphoric acid
( S-arbon sugar, ditrogenous base and phosphoricacid,

). 4-carbon sugar, inorganic base and phosphoric acid
[CE2005/25/TYPES: P)

i Homozygous and heterozygous traits that show
iminance can be distinguished by

Latestcross B.aprogeny cross
{libreeding D. interbreeding
KE2005/21/TY PES: P)

|®eadvantage of out breeding is that it increase

{Ui vigor B. the rate of mutation
{Greof fertility . hybrid size
{¥ms20/TYPES: P)

-{lp[ileDNA structure, the nitrogenous base Adenine
1, eary pairs with
s B. Uracil

D. Guanine
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68. A pure stock af red and white ﬂowcrgd pea plants is
crr;ssed. If red colour is daminant over white, wllmt ;wll be
the phenotype of flowers of the first filial gencration?
A.75%red and 25%, white

BB. 59%, whitc and 50%.red

C. 100%red
D. 100%white  (PCE/2008/44/TYPES: N)

69. Gene flow indicates the _

A. interbreeding is possible between members of different
species .

Bp. interbreeding is possible between of the same species
C.some genes may spread more than othtzrs. ) )

D. random changes alter genetic information
(PCE/2001/50/TYPES: 4)

70. A gene which can only express its characters in a
homozygous condition is said to be
A.recessive

B.dominant
C.co-dominant

D.segregated (PCE/2000/42/TYPES: A)

71. What is the probability that two consecutive

pregnancies in a newly wedding couple will result in male
issues?

Al
C.la

B.%
D. % (PCE/2000/43/TYPES: A)

72.The genetic constitution of the children whose parents
are both sickle cell trait carriers

A.AA,AS,AS, SS B. AA,AS,AA,AS

C.AS, 88, SS, AS D. AS, AA, SS, SS
(PCE/98/42/TYPES; C)

73.The number of chromosomes in the nucleus of a
fertilized human ovum is

A.23 B. 26
C.46 D.92 (PCE/97/42)

74. The abnormality that is caused when the body cell has
more than the normal number of chromosomes is
A.mongolism  B.mutation

C. cretinism D.haemophilia (PCE/97/4)

75. A gene which expresses itself only in the homozygous
conditions is

A.recessive
C.dominant

B.analleles
D.amutant (PCE/06/19/TY PE:N)

76. Genetic traits that are concerned primarily with forms
and structures are said to be

A.morphological B, ecological
C.phenotypical  D.physiological
(PCE/06/19/TYPE:A)

77. A pure-breed black rabbit is crossed with a pure-breed
white rabbit and all the F, offspring have black hair. The F,

offspring are

A. hybrids B.zygote
C.autosomes  D.homozygous
(PCE/06/22/TYPE:A)
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CHAPTER 24

SEN DETERMINATION
2:,; is determined by the sex chromosomes (X and
Y).They are called heterosomes Or sex chromosomes,
while the other 22 pairs are called autosomes.In humans
the sex chromosomes are homologous in females (}:(X) and
non-homologous in males (XY).Using mon_ohybnd-cross
10 show that there will always be a 1:1 ratio of males to
females.Sex is determined solely by the sperm.'!‘hfare are
techniques for separating X and Y sperm, gnd this is used
for planned sex determination in farm animals using In-

Vitro Fertilization (IVF).

SEX-LINKED CHARACTERS
Characters controlled by genes located on the X
chromosomes are usually described as sex-lx_nked
characters. The male has only one gene for any sex-linked
character. Whatever genes, dominant or recessive, that are
on the X chromosome in the male are therefore expressed
in the phenotype.
Examples of sex-linked characters inman are:
1. Baldness: lack of hair on the head.
2. Haemophilia: a disease in which the blopd takes an
abnormally long time to clot thereby resulting in excessive
bleeding evenin asmall cut;
3. Colour blindness: inability to recognize some colours
usually red and green.
4. Muscular dystrophy: gradual weakening of the
muscles.

The genes for these characters are recessive.

A female has two genes for each sex-linked trait, one on
each of the sex chromosomes. If she is homozygous, the
trait will be expressed. If she is heterozygous, she will be
normal but she carries the abnormal trait involved. A
female who is heterozygous for a recessive sex-linked trait
is known as a carrier.

CHROMOSOMEABNORMALITY

A chromosome anomaly, abnormality or aberration
reflects an atypical number of chromosomes or a structural
abnormality in one or more chromosomes. A Karyotype refers
to a full set of chromosomes from an individual which can be
compared to a “normal” karyotype for the species via genetic
testing. A chromosome anomaly may be detected or
confirmed in this manner. Chromosome anomalies usually
occur when there is an error in cell division following meiosis
or mitosis. There are many types of chromosome anomalies.
They can be organized into two basic groups, numerical
(alteration in chromosome number) and structural
(alteration in chromosome structure)anomalies.

ALTERATIONS IN CHROMOSOME NUMBER:

Nondisjunction occurs when either homologues fail to
separateduring anaphase I of meiosis, or sister chromatids
Juil to separate during anaphase 11, The result is that one
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gamete has 2 copies of ¢
no copy of that chrg
distributed normally),
If either of these gamet
fertilization, the ,-esmtes.“ i
chromosome number) g
A trisomic cell hag op,
exampl_e: trisomy 21, (Potyni.. Shro
of having three hom OIOgip Oidy pe
two) U8 chrop,
A monosomic cell has gpe Misst
usually lethal except for Onel
syndrome (monosomy X0)
The frequency of nondisjur;ct-
but the resulgs are usually o |§e
zygote'thaft miscarriage oceyyg vev t
If the individual survives, e Orrzhearlyin e
symptoms - a syndrome - caused b ; u:”%[ly ha:ga“:;cy.

d

A norma] dOSe:;

ne e
m OS()rn

Mt 1s Quite

Wtatipg o

Uman,
[h ¢ gmwing'

each gene product from thag chromog,
m

1. Human disorders dye
autosomes (Clll‘omos()metso lc_]z';‘;mﬁm
that result in a baby that cap surviy =
the others are too devastatin ;
utero.

A.Down syndrome(trisomyZl)

B. Patau syndrome (trisomy 13)
C.Edward's syndrome(trisomyls)

on}
foray;

2. Nondisjunction of the sex ch
chromosome): Can be fatal, but m
karyotypes and are just fine!

a. Klinefelter syndrome: 47, XXY males,
b.47, XYY males.

c. Trisomy X: 47, XXX females.
d.Monosomy OX (Turner's syndrome)

Fomosomes (X or.y
any people have theg,

ALTERATIONS IN CHROMOSOME STRUCTURE:
Sometimes, chromosomes break, leading to 4 types of
changes in chromosome structure: '
1. Deletion

2. Duplication

3.Translocation

4. Inversions.
Revision Ques@

1.UME/80/42 her’s ovum must have been |
he chromosomeé

If a baby is a female, her mot
fertilized by a sperm carryingt
A X

B.XY

C.YY

D.Y



T
2. UMER210
’\' '!‘f"“‘f“ couple have 20 children and they arc all girls,
whicholthe follow ingisthe ““””5('1'explnnnlion?

Athe woman s incapable ofp >
h rodhicin :
I‘ 'hc man's ."\l-"“s nre vcr)- “".‘ﬂk g rnalc Chlldrcn

C. e manis not athletie cnough

D.the Y component of the man®
always involve N's sex chromosomes was

. the X component of the m

. 1
always involved, an’s chromosomes was

3. UME/B7/44
n which of the fo)low: :

ofspring b‘{Cﬂlourblin:;?mg crosses will all the female
A.colourblind moghe

B. colourblind mother X porm

' al fathe
¢.carriermother X co| oy, blind fatherr
D. carmiermother X normal fapher

4, UME/91/40

which of the followin
A river blindness
B,baldness .

C. haemoph}ha
p,colour blindness

r X colour blingd father

g characteristies isNOT sex-linked?

UME/92/40

which of the following is trye of i
paemophilic. man who marries 5 wg:r:a;ml]fg: ni50f i:
haemoph.']'c and does not carry the trajt? "
A.all their sons wi [Ibe haemophilic

.all their daughters will be haemophilic

c.all their daughters will be carriers

p.alltheir sons will be carriers,

§,UME/92/45
women do not suffer from colour blindness because
Afhetrait is sex-linked

8.only men are colour blind
(.the genes are recessive and sex-linked
D.the genes occur on both the X and Y chromosomes

1.UME/95/45

Allthe sons of a colour-blind woman will be colour blind
rardless of the state of the father because

Athe egg determines the phenotype of the son

B.sons inherit the sex chromosomes of the mother

Cihe father’s sex chromosome is weaker in son
Dsex-Tinked traits express dominance in females.

LUMER004/24/TYPE:4
Slinked genes are located on
AX-and Y- chromosomes
tomologous chromosomes
Athromosome
Ihromosome

B8040/ Ty P |
é‘;le ¢hild cannot inherit any of his father’s sex-linked

Cauge

t . .
} omosomes is usually genetically empty -
"ale child cannot receive Y-chromosome from i

father
C. X-chromasome is dominantover Y-
D, Y-chromasome is dominant over X-c

his father.

chromasome
hromosames from

10. PCE/2003/5/TYPE:N . '
All the sons of a colour-blind womar W
repardless of the their father because
A.g scx-linked traits express domiqancc in fcmalcsh —
B. the father's sex chromosome 15 weaker than that

el he phenotype of the sons
C.thecgg determine the phenoty : ;
D.the s%ﬁs inherit the gene for colour-blindness from their

mother.

ill be calour-blind

11. PCE/97/45 . :
The pair of colours thatcannot be distinguished by a

person with traits of colour blindness is
A. whiteand blue

B.ycllowand green

C.redand blue

D.redand green

12, UME/2002/47/TYPE:Y .

If X" is the dominant alleles for normal vision and X the
recessive allele for colour-blindness, a boy with the
genotype XY will

A.have normal vision

B, colourblind

C.betotally blind

D.be acarrier of colour-blindness

13. UME/2003/38/TYPE: A

If the pair of alleles for baldness is given as Bb, a female
carrier will be denoted by

AXX

B. X*x*

(3 prea's

D. XY .

14. UME/2001/39/TYPET

The probability of a baby being a boy or a girl depends on
the contribution of the

A. father’s sex cell

B. father’s somatic chromosomes

C.mother'ssex cell

D. mother’s X-chromosomes

15.PCE/99/4 1/TYPE:E

Inman, sex determination is based on the X Y-chromosome
system. An individual that carries only one X-chromosome
withnoallele (XO)willbea

A. sterile female

B.normalmale

C.sterilemale

D. normal female

16, UME/2007/50
Anexampleofasex-linked trait is the
A. ability to grow long hair in females
B. colour ofthe skin in humans

C. ability toroll the tongue

183



an
| it hum
D passesaion of facial hat in adn

i x of
e ammal 15 the scX

[ bl Al
17T UNE 200 AR Y] nistory of am

At w bl tage in the lhfe
an individual se1?

A it puberty

R. a1 birth

L. ot conception

D. a1 adolescence

IR, PCE'D4/46/TYPE: 9 ause the
In humans. baldness is
trait is

A. carried by the x-chromosomes
B. carried by the y-chromosomes
C. Heterogametic

D. homogametic

eculiar 10 the male bec

19. PCE/O7/47T/TYPE: A

The result of mating between a col
and anormal female (X' X") is

A.3 carrier females

B. 1 normal female

C.2normal female

D. 2 carrier females

our-blind male (X°Y)

| normal male

3 carriermales
2 normal males
2 normal males

20. PCE/07/43 o
Which of the following is responsible for contributing the
chromosome that determines the sex of an unborn
offspring?

A.The father

B. The mother

C. The grandfather

D. The grandmother

MISCELLANEOUS QUESTIONS (24)

21. Which of the following characteristics is NOT sex-
linked?

A. albinism

B. baldness

C. haemophilia

D. colour blindness (UME/97/45)

22.Examples of water-borne and Sex-
A.taeniasis and malaria

B. cholera and gonorrhoae

C. typhoid and syphilis

D. dracunculiasis and h
(UME/2000/46/TYPE:M)

linked diseases are

23.Colourblindnessisa defect whi

ich
A.more oftenin women than men s
B. more often in men than women
C.only in aged people
D.more in young adolescents(PCE/96/45)

24. The pair of colours that
person with traits of
A. white and blye
B.yellowand green
C.redand blue

D.redand green (PCE/97/45)

Cannot b

colour blindness is

aemophiljg

e distinguished by a

35.Characters cxp"‘fsﬂctl "
chromosomesare said to he
/\.rcccssivc

3. dominant

C.scx-linkcd -

. alleles (PCE/98/45/Typp (.

26. In man, sex dctcrmination .
chromosome Syst?m_ An iﬂdividu;? hascd i
x-chromosome with no allele (X0) 'hat ta "..,n "
A. sterile female Will g s g
B.normal female i,

C. sterilemale
D. normal female (PCE/97/4, ’TY"F'E)
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ADApP

TAT]
ON FOR SURVIVAL

A .
o | »,-uc!ural adaptmion
optive colouration and it
s funeti
on

“dmwouml adaptation in socia] ap;

ot Nimals

JN’:T IT‘_ON . X

",‘-lill(’"‘ s the interaction between
"‘:luﬂil}n in order 10 obtain mUWﬂlly "
A o lypes: ¢

i ,hcrullowmgnﬂcrrcadi ;
L ,———-———\_J%ths chﬂpter;

\

organisms in g
quired resources

! iti Thi
A it Competition: This occurs betw
‘een membe
ers

f;;:pulﬂﬁ?"-c

e ecific ompetition: Thi

# h g s oceu

:;prrenl population. 'S between members

I[Nq-,\*rlo}\ls FORSURVIVAL

| i i

o gre three major types of adaptation vi

et ! . tion viz;

dantative apla 7 structural

ptations adap ¢ colourati :
Pation. on and behavioural
m!ml ads}p}ation for protection and defense:

| jlinglngi_ﬂ“s is used to inflict pains and ward oi;f enemies

jsome animals e.g. bees, ants, scarpions,

7 Shells: Thesg serve as hard protective cover for some

gimals€.g- snails and tortoise.

Claws: These are the pointed nails of some animals used for

griching and defence e.g. birds.

gtructural ad aptations for obtaining food:

| Modification of mouth partse.g. beals for feedingin birds.
2 Trapdoor used by bladderwortto obtain food.

structural adaptation for securing mates

|.Red head of male lizards toattractthe female

7. Beautiful tail feathers of seme birds e.g. turkey peacock

3. Beautiful colouration of some insects e.g. butter fly.

Structural adaptation for water conservation in:

Plants .
| Possession of small Jeaves OF SPINES e.g.Acacl
2 Possession of thick cuticleoverthe jeaves &.8:

citrus
3. Absence of leaves €& cactus
4 Possession of sunken smm?ta c.g.ﬂOlcanders

3. presence of water storagelis

Adaptationstodry habitats i
Plants I
Blantz In Jifferent habitats are adapted 1o cope with different
problems of wale vailabil™" .+ with adequate water
jants ad2 tedto ahabitat ¥t q

l;lesoph}’tes P 15 ada tedtoadry habitat

erophytes olants adaplcd {oasalty habitat
Halophytes (ants ada jedtod freshwater habitat
Hyd rophyte®
Animals

1.p i
F Ossessionofe

X
arthropods oskeleton e.g. chitin in

2 pﬁ SCss Qls g cs
. S5es i()n

' ,U D ' r Calr.‘, c.g.repti

3 [ S.SCSSl(meShc“c.n sn'\“[:‘ ‘

-I 0SS “’ S nals
SCSS i
on nfhﬂlr‘ C.g. M:H'm al

2.AD
oo
5. rsin insect pollin v
Pr((i:‘zcl:!lc (concea“nglcamnuf;!':g:)ﬂm‘ o
ive ion i |
oo :(};I;:lr:;:ﬁn 1nhs«?ms: animals to deceive enemies
ThediTront s arcx:lg their backgrong and be less visible.

a. Colour ch
a i ;
;‘;hamcleon nge to blend with the surrounding €.
. Disruptiv i
bredk lt]hc f‘tm_lt‘mrmm\n: Posscs:sion of spots and stripesto
fea p the familiar shapes of their bodies _enabling them Lo -
E Cn eleptedc.g.lcopard,tiger.girafi'e. \
v-c lm‘mler shading: Possession of lighter colour on the
ﬁsrk: ral surface and a darker colour on the dorsal surface €.8.
3. Wx\rning or aposematic colouration: It consists of bright
and conspicuous colours possessed Dy some animals
advertising themselvesas poisonous and distasteful.

3.BEHAV10URALADAPTAT10NS

Behavioural adaptations of predators

1. Hide and wait position

2.Chasing and overtaking theprey with greater speed

3. Setting uptrapsto catch the prey se.g spider

Behavioural Adaptations for protection from Predators

1. Swayinginthe air

2.Feigning death

3. Secretionof offensiveand repulsive odour

4, Retraction into d burrow when threatened by eriemies

5, Escaping by running or flying away from enemics
Behavioural Adaptations against unfayourable Climatic
Condition

1. Dormancy: Inactive state of
unfavourable climatic condition.
2. Hibernation: {nactive state or deep sleep in some animals
during cold season (winter) e.8. bat, fox.
3, Aestivation: Inactive state in sOme animals
weather (drought) €.8- snail, frog

4. Migration: Outright relocation to more suitable

environment

an organism 10 withstand

during hot

SOC[ALAN\MALS BEES

The bee caste system include the:

1. Queen: This is the fertile female which lays eggs

7. Drones: These are the fertile males which mate with
queen
3, Workers: These are the sterile females which perform
several functions such as feeding older \arvae with honey
and pollen, and foraging. However, their functions varies

with age and needs of the colony
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FERNMITES
The tenmite cnsle i& COMpPOsed of
! the;
1. Reproduetive: Whie C
{femaley amd wing
mainiy tereproduce
2. Workers: Thege Perform
. P T ; o a

<earching for food, feedin o Maong other functions

h Consijgy

. of 1k
ed reprogye ¢

kins:(nnl

) £ (male) queen
liv ; 3

¢ whose function is

sonstineting and repaie: ok
t‘t :‘r»lcli.;-rs.j "-"hesglz.‘::;:;i'ge nest
soldiers whose functjop g o defy
Ecnnnmicfmpnr'n“cenrlcrm_cnd
%’:g\‘ !::cl.plh.c ;;gg&”ﬁ‘};"‘s c.g. nll?b(c)r :'ri::s oil pal

They acrate the soi] :Cay and rccyc““gc;fnul:ri:r:is

\ fertility. Th.cy €an sepye as';;“;‘:"g lhcrcby !ncreasing s{;i]
. greused for Surfacing e ;s conit tmitaria (ant-hill)

Members of the colony,

th ‘
€ Nasute anq mandibulate

and proteey the colony

Their te
Sa

1 UME/Igoo t/;mTvPE: T
e ability of an oreqn: .

::",i,-onmentis knownia;“’s'“ 10 Tive Successtully in an

.pesistan.c.e

p.competition

succession

D.adaptatlon

l s UME/2001/50/TYPE: T,

| ;m- heterotrophic organisms, ¢o
i yythe inadequacy of

i A"ma[es

+ | Bspace

(light

pmutrients

Mpetition is Jeast caused

RS-

{ICE/92/45 :
fich of these processes will occur when a thousand
gizeplants are planted ona Imv plot?

\gsociation 3
yiner-specific competition
Laiccession N
lira-specific competition

el AR R YT

-

T e

inary succession
lin-specific competition
mndary succession
Trspecific competition

YE2004/36/TY PE: 4 | |
1 0f the following is an example of intra-specific
“Miﬂn?

:nwand potato shoots growing out through the same

% and an ant-eater chasing an'ingect N
 "ertermite and a soldier in @ limited §pl?en
andan eagle targeting the same chic

6. UME/2007/13

Which of the following factorz can hring abow
competition in apopulation?

A.dispersion

B.emigration

€. drought

D. mortality

im

7. UME/2008/45

Amajoradaptive featyre of endoparasites is the

A. loss of the organ of movement

B. presence of claws

C.loss ofthe central nervous system

D. presence of piercing mouthparts !

8. PCE/07/44 .
Competition may occur in arice field if

A. the environmental temperature increase
B. the field become weedy

C. nematodes are absent

D. nematodes are present

9. PCE/07/45

Communities at early successional stages are
characterized by

A. high competitive ability

B. high biological diversity

C. low productivity

D. high productivity

often

25.1. STRUCTURALADAPTATION FOR:

25.1.1 OBTAINING FOOD

10. UME/91/46

Which of these is NOT an adaptive features for arboreal
life?

A. possession of a long tail

B. possession of claws

C, possession of teeth

D. counter shading in coat colour

11.UME/95/46

The slender, long and slightly curved beak of the sun-bird
is an adaptation for feeding on

A. nectar

B. small seeds

C.bigseeds

D, insects

12, UME/98/44

The group of insects that have mouth parts adapted for both
piercing and sucking is .

A. cockroaches, aphids and mosquitoes

B.aphids, houseflies anq moths ‘

C.mosquitoes, tse-tse flies and aphids

D. aphids, beetles and grasshoppers.
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B. Thick leaves and the leatherg
C. Thick Icaves and the fenthers
D. Leathery cuticle nnd 1o fenthors

3l UMIE9RMY
In the whistling pinge,

'Cﬂch
G < 8 fire re
andYoung stems are grogy, This duced 10 brown scales
A. obtaining food St adaptation for
C.storing waler : °°é‘5°"'=ng materials

- Feduej

Ng transpirati
32'UME/2000/50TYPE- v piration

which ol the following Structurg)

uses other than wagey Fal features ar gy t
A.SUCCU"““S!cmS °n8crvauon? apted for

C. Spinesin plants B, g_’;::;s inanimals

; ers in birds
33.UME2001/48/Ty .
The mOStIMportant gy, ..
of the protoplasm g+ 1N forXerophytes g ghe ability
A.Resistbeing damageq by loss ofwater

B, Store sugarand Minerals ;
€. Absorb waterang gy ]S N the vacuoles

p.Shrink from the ¢ wal].

14.UM E/2003/45/TYPE:A
e presence of sy

2 agaptaﬁons G nken stomata and the folding of leaves

A.Prevententry of pathogens

B, Prevent guttation

(.Remove eXcess water

p.Reduce water loss

5. PCE/96/46

which of the following set of Structures is good at
gmperature regulation in vertebrates?

A.skins, scales and feathers

p.feathers, carapace and skin

C hairs, skin and feathers.

D.scales, hairs and feathers.

%  PCE/99/34/TYPE:E

Oreof the adaptations shown by hydrophytes is the

Alack of special absorbing and conducting tissues
BDevelopment of thick mechanical tissues

C Possession of stomata on the under surface of the
baf

LDevelopment of thick cuticles

NUME2007/16 ‘
hexample of a fish that aestivates is
bshark B. croaker
Ung fish D. cat fish
1IMER008/33 |
g of some plant are sunken and protected by hairs.
I&*ﬂfe features of _
(- Phytes B. epiphytes
'f"dmphytes D.xerophytes
3UM
el ater
?gw“f the following animals is most adapted for W
\%aﬁom

Vorms B. mammals

189

C. Natworms D. insccts

40. PCE/97/4R )
Thenmal gapping isacommon phenomenon in

A.lions B. rabbits
C. birds D. alligators
25.2. ADAPTATIVE COLOURATION AND ITS

FUNCTIONS

41, UME/2003/49/TYPE: )

An cxample of eryptic colouration is the _

A. Bright marks on a poisonous tropical frog on variegated
leaves

B, Bright colour of an insect pollinated flower

C. Mottled colours on moths that rest on lichens

D. Green colourofaplant. :

42, UME/2001/49/TYPE: T )

A green snake in green grass is able to escape notice from
predators because of its.

A, disruptive colouration

B. counter shading

C. waming colouration

D. cryptic colouration

43, UME/2004/37/TYPE: 4

Thespotsandstripes ofthe leopard and tiger are examples of
A.warming colouration

B. counter shading

C. cryptic colouration

D. disruptive colouration

44, UME/95/48

The colour of the ventral surface of a fish is lighter than that
ofthe dorsal. This ismainly

A.an adaptation for movement

B. an adaptation for camouflage

C. forattracting mates

D. for regulating body temperature

~

45.UME/99/48/TYPE: D

The very bright colours in some types of Mushroom
A.areawaming that they may be poisonous

B. indicates that they are very tasty

C. attract potential transporters oftheir spores

D. perform the same function as bright colours in flower

46. PCE/2001/49/TYPE: T

The conspicuous colouration of flowers in plants is to aid
A. Fertilization B. Seed formation
C. Pollination D. Seed dispersal

47. UME/2009/48

The specialized pigment cells that are involved in
colouration and colour change in animals are the

A. xanthophyll B. chematophores
C.chlorophyll D. melanin

25.3. BEHAVIOURAL ADAPTATION IN SOCIAL

ANIMALS
48, PCE/2002/23/TYPE: 5 .
The chemical produced by ants for communication are the
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A Honnomer B Fnzywies
C Vitming D). Pheronnonts

49 1 MF. %847

Inthe honey bee colony, the drories &ré

A. sterile males with reduced mouth parts

B. fertile males with reduced mouth parts

C. stetile males with well-developed motth parts
D. fentile males withwell-developed mouth parts

50. UME/2001/46/TYPE: T
The role of male honey bee isto
A.clean the hive

C.mate withthe queen

B. ventilate the hive
D. care for the young

51.UME2002/124/TYPE: Y e

A feature of the caste systems of bees and termites S that
A. the workers are sterile

B. the kings are bigger than the queens

C. only the workers perform duties

D. nuptial flight is performed by all members

52, PCE/92/50
Which of the following should be killed in order to destroy
atermite colony?
A.Theking

C. The workers

B.Thequeen
D. The soldiers

53.UME/2004/48/ TYPE: 4
The association between termites and the cellulose-
digesting protozoan in their guts is an example of

A.Mutualism B. Saprophytism
C.Commensalism D. Parasitism

54, PCEf2000/48/TYPE: A

The caste of the termites that have protozoans living as
sybionts in their guts are the

A. Soldiers B. Queens

C. Reproductive D. Workers

55.PCE/97/49
Workers in a bee hive perform a waggle dance to indicate
that food is

A.lessthan 100m away

B. morethan |00m away
C. Notavailable

D. Abundant

56. UME/S7/47/TYPE: D

The loud cry made by a broading hen when a predator is
around ismeantto

A. alert the poultry attendants

B. attract cocks to come and fight

C. advertise the boundaries of itsterritory to intruders

D. wam chicks and other chickens of impending danger

57. UME2000/49/TYPE: M

Complex social behaviour and organization are found
mostly in

A. Insects B.Birds
C. Reptiles D. Mammals
58.UMER003/47/TYPE: A

The inactive state exhibited by an animal during hot dry

SCRIONS 9 termed )
A. Acdtivation
B.Ng

C.Resting b Him:;:?
59, UME 200949 o
During the dry season i g
of same anirmals slows toea"“‘."“v lhebndy
referred loas Mifing) Teo ¥y

i Eve] by
A.hibernation i

T
C.dormancy H"“‘ivz|;.,,' an,s‘

60. UME2010/34/TYPE: 1y
1. Adoption of appropria

ll.BurE'owing pProri temﬂ"m“'habiu
111 Adjusting their interna)

1V. Possession of many swegqy
Which of the above are Ways in whigh
extreme heatof the environmenyy ¢ d“‘“!nim,h

CMpery
reg e

A.1land lll only

C.1,lland Ml only g.lw"m o

MISCELLANEOUS QuEg Ny

61.Any feature which impm;n OP:S(hls;

surviving inits surrounding iScauwC NS of g .

A. Speciation B.Adaptation iy

C.Ecology D. Predation (PCERy !
)

62, Among the vertebrat

successful becauseth 5 mammals are Benerally g

A.arecapable of interna] fertilization
B. have awell-developed brajp
C.are warm-blooded

D. havea well-developed heart
(PCE/2005/49/TYPE: D)

63. When an animal has a dark-colg
light-coloured ventral surface this s :nr:jadow ey

A. Concealment colouration B, Cq Plation caljeqs
C-Colour blending D.Disnpiyee™®
(UME/2005/48/TYPE: D) louratoy

64. Long, sharp curved claws for catch "
are foundin "8 20d ippng

A.Ducks

B. Domestic fowls
C.Hawks

D. Weaver-birds ~ (PCES/4)

65. An organism which uses ‘shamming death' asa methodof
selfpreservation againstits predatoristhe

A.Ladybird beetle B. Praying mantis
C.Chameleon D. Stickinsect (PCESG43)

66.The purpose of aestivation among animalsisto?
A. Conserve water and food

B.Reproduce in large numbers

C. Survive unfavourable conditions

D. Hide from enemies (PCE/98M8/TYPE:C)

67.0ne of the adaptations shown by hydrqvh)'fﬁ‘m'
A. Lack of special absorbing and condycllnsllss““
B. Development of thick mechanical tissues el
C. Possession of stomata on the undersurface

D. Development of thick cuticles
(PCE/99/34/TYPE:E)
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68. Disruptive colouration is demonstrage i

A. Spots and stripes ofagiraffe

B. Mixed colours on goatsand sheep
C. Changing colours of chameleon
D. Counter-shading in fishes

( PCE/2000/74/TYPE: A)

69. The caste of termites that haye o
mbionts in their guts are the Protozoans living as

s
_Soldiers

é. Reproductives g %Ueens

(PCE/2000/48/TYPE: A) - Workers

_ Intraspecfic competition ;
izgerSpeciﬁcbecaUSeofp tion is more severe than
.Identical needs B. Predation
C. Unidentical needs D. Co-existence
(pCE/2002/24/TYPE: A)

L. Which of the following best illustrates behavioural

adaptation?
A.Flocking B. Camouflage
pefence D. Countershading

fﬁcs/zoo4/49/'rymz; 9)

7. A dance by a worker bee indicating that food is close to

lhehive is called?
A.waggle dance B. figurc of cight dance

¢.round dance D. the straight run
(PCE/ZOO 1/48/TYPE: 4)

73, The long limbs of antelopes are an adaptation for
4.obtaining food B. escape and defence
C.scaring other animals  D. structural adaptation

(PCE/03/2/TYPE: N)

liethe diagram below to answer questions 74 and 75

:{p%"a"ima' with the type of foot represented I1is
e .Hen
i g Vulture (PCE 2001/46/Type )

hownin

b
A

'; Anadaptation ofthe foot for catching preY S

y
! > 1111 (pCE 2001147/ T3pe
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Understand the following after reading this chapter:

Theorics of evolution
Evidences of evolution
Patterns of evolution
Forms of evolution

Evoluti ifically biological or organic
tion (or more specifically g e inherited

evolution)is the change over time in one or mor
traits found in populations of individuals.

THEORIES OFEVOLUTION

Lamarck's Theory (Lamarckism) oL
Larmarck proposed that individuals lose characteris- tics
that they do not use, and develop furtheron

characteristics that they use a lot (use and disu'lsc)' And
that these change would be inherited (inheritance of
acquired traits). For example, an ath- lete would have
stronger kids or that giraffesstret- ching for branci.les
generation after generation would lead to them having
longer necks.

" [ Basic \dea of Lamarckism ~ |

[Eavionmental changes |

New Needs

Structures Disappeal

Use of Organs

Structures Develop Batter

PR
ﬁmmﬁ%f—

v

o P b

Darwin's Theory (Darwinism) or Theory of Natural
Selection

In Darwinian evolution, genetically programmed traits
which increase organisms' chances of surviving, do
survive more, and spread through the population. Natural
selection states that: 1. More organisms are produced than
can survive because of limited resources 2. Struggle for
existence 3. Variation in traits, some of which are

heritable 4. Some traits are better adapted than others §
Survival ofthe fittest, '

Unfavourable
; _Vn'ﬂnliom

———

iEibmnton
(unablé fosurvive)

Fossil rlecords: Fossils are TéMains of groa.:
impressions preserved in earth's sedimenrtga
ages can be determined by radioactive dafing
fossil is called palacontology, 8. Th
Biochemical similarities: the
biochgmical process of all organism; are Sl-m.ke'up and
gganlsmstl..lse energy in the form of ATp
omparative anatomy: bod .
structural similarity,y prog):eizﬁseozg:nganlsms Shoe
modifications e.g. all organisms haye a cellular st
all vertebrates show a basic body plan lhse:ucl-m‘
progressive complexity among vertebrates in the :m;l:b;
of heart chambers. Vestigial parts like the appendix in
which functions as caecum in herbivores also s;noa\r:
evolution.
Embryology: during early development, the embryo ofzn
organism resembles that of its ancestors.

s Eil’
€ study of

Chﬂmica]

DIFFERENT PATTERNS OF EVOLUTION
Groups of species undergo various kinds of nawral
selection and, over time, may engage in several pattemsof
evolution: convergent evolution, divergent evolution,
parallel evolution, and coevolution.

Convergent evolution

Convergent evolution is the process in which speics e
are not closely related to each other independertly e“fk"s'
similar kinds of traits. For example, dragonflés hf;:,-,s
and bats all have wings. None of these orga“‘smégh kind
wings to genes inherited from any of the Othersflhe traito
of wing evolved independently, suggesting thaun‘ival an

flight is a useful one for the purpose © ; ywings ¥
reproduction. These independently €vol*®

called analogous structures.

eheldby®
ichatmlt e L
w Iihvarialloﬂs o

Divergent evolution )
Divergent evolution is the process !Iilf et
common ancestor evolves into difie

1Q9

il €. g

plEXity and

ies that

;
i



A common example v
e, e of diy
‘\}:'nﬂ’ralc limb. Whale flippers, f ¢
‘ -
4o awn arms Most likely eyolyeg o
p ancient ja\.vl.css fish. Becayse M the front flippers

stetl
3 1porlanl consequenc .
An 10 ; e of dj .
ciation, the divergence of one sp;’grgept evolution is
4 escendant species. 1€5 Into two or more

qrallcl evolution

rallel evolution is sometimes gificy1y to distinguish

olution occurs when

- . . n .
then evolve similar traits over time, ?'?hs:srall::,zg‘;?s;h*::;

pappens because the two different Specie
h s, though th

not .necigss;ml}; share a common ancestor, egxper?zn?::
similar KInds o énvironmental pressures and survive onl
by undergoing similar adaptations. A classic exam le o);'
arallel tfv%l!jttl'on 1.;,_ found among plants, in which sgvcral
similar but distinct forms of leafevolved i

alpitite in parallel and are

Coevolution

Coevqlution occurs when closely interacting species exert
selective pressures on each other, so that they evolve
together in a kind of conversation of adaptations.
Examples of coevolution are common among predator-
prey and host-parasite pairs. More picturesque examples
of coevolution occur among hummingbirds and the
flowers from which they seek nectar and unwittingly
pollinate.

FORMS OF EVOLUTION

There are five main forms of evolution: natural selection,
mutation, genetic drift, gene flow, and non-random
mating.

Natural selection is the process by which genetic
mutations that enhance reproduction become and remain,
more common in successive generations of a population.
Mutations are changes in the DNA sequence of a cell's
genome, which can be caused by radiation, viruses
fransposons and, mutagenic chemicals as well as errors
that occur during meiosis or DNA replication. Mufatio_n
theory of evolution was proposed by Hugo de Vries in
1901,

Genetic drift refe
random changes in allele frequen
onchance alone. .

Gene flow refers to the recombination and spread of genes
in a population as they interbreed. Gene flow occurs in a

non-random manner. -
Nonrandom mating occurs when the probability that two

individuals in a population will mate is not the ;q;'{le for t;a,ll
Possible pairs of individuals. When the proba l'tl;lyd!stanet
same, then individuals are justas likely tomate i is

elatives as with close refati

Nonrand ting can take two forms: _
Inl:oreedil;.:'{g1 Ifl?ndigviduals are more ll'k‘;ly tgvghatgi::z:x
tose relatives (e.g: their neighbors) than

tlatives. This is common.
Ut breeding - individuals 2

rs to evolution occurring through
cy over time. It depends

re more likely t0 mate with

ves — this is random mating.
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) close relatives. This is less

distant rclatives than witl
common.

[ Revision Questions J

6.1, THEORIES OF EVOLUTION

1.UME/94/41 o _
The difTerences and similaritics among living things account
for: .
A.Diversity B. Stability

D. Evolution

C.Competition

2. UME/92/49
The theory of natural selection was developed by

A.Lamarck and Darwin B. Wallace and Mendel
C.Darwin and Wallace D. Mendel and Lamarck

3.UME/2002/25/TYPE: Y o
In his theory of evolution, Darwin lmplled_th.at ) o
A. The struggle for existence among living organisms IS’

sporadic
B. The most successful organisms are those that best adapt to

theirenvironment

C. Organs of the body which are not regularly used by an
organism will disappear

D. Any traits acquired by an organism during its lifetime can
be passed on to its offspring.

4, UME/98/49
The best explanation for the theories of natural sel ectionisthat

A. All organisms have equal capacity for survival in their

habitats.
B. Organisms have varying capacities for survival in their

habitats.
C. Organisms compete for resources and better competitors

survive and thrive.
D. Habitats allow only organisms that will not have to
compete for survival.

5.UME/99/49/TYPE: D

Which of the following is one of Lamarck’s theories?

A. Some variations are more favourable to existence in a
given environment than others.

B. All living organisms are constantly involved in a struggle
for existence

C.Thesize ofa given population remains fairly constant.

tD. New species originate through the inheritance of acquired
raits,

6. UME/2003/50/TYPE: A

An argument against Lamarck’s theory of evolution is that
A.Acquired traits cannot be passed onto the offspring

B. D!suse of body part cannot weaken the part. .

C. Disused part is dropped offin the offspring

D. Traits cannot be acqui
s cquired through constant use of body

7. UME/97/50

Long neck in giraffe is used to illus

_ trate the th
A.Useand disuses B. Origin of specie:;ry of
C. Origin oflife D. Natural selection

8.PCE/97/50
The cutting of the tails of mice in successive generation by



Wallace was used 1o disprove a theory postulated by

A, Danvin B, De Vries
C. Mendel D. Lamarck
9 .UMER000/47/TYPE:M

The mutation theory of origin of evolution was
propounded by
A.Gregory Mendel
C. Jean Lamarck

B. Hugo de Vries
D. Charles Darwin.

10 UME/98/50 _
The basic point of impact by changes which produces
mutation is the

A.Gametes B. Chromosomes
C.Phenotype D.Zygote.

11. UME/2008/50 )

The natural process that produces adaptive evolutionary
changes is

A.mutation B. gene flow

C. genetic draft D. natural selection

12. UME/2009/50 ,
According to Darwin, the driving force behind

evolutionary change is ]
A. natural selection B. genetic drift
C. mutation D. gene flow

13. PCE/06/38/TYPE: A
According to Charles Darwin, the main cause of natural
selectionis _

A. gene flow B. genetic drift
C.physiological pressure D. environmental pressure

26.2. EVIDENCE OF EVOLUTION

14. UME/99/50/TYPE: D

From an evolutional standpoint, the older a fossil-bearing
rock is the more likely to contain

A. Aves as opposed to amphibians

B. Invertebrates as opposed to vertebrates

C. Angiosperms as opposed to algae.

D. Vertebrates as opposed to invertebrates

15. UME/94/50
The anatomical evidence usually used in support of the

evolutionary among whales, humans, birds, and dogs is the
possession of

A. thick skin B. pentadactyl limb
C. tail D. epidermal structure
16. UME/93/50

Which of the following organisms has lost the pentadactyl
limb structure?
A.Bat

C.Frog

B. Fish
D. Pigeon.

~

17. UME/95/49
The least evidence of the theory evolution is provided by
the study of
A.anatomy

B. ecology
C. geology

D. embryology

| 8. UME/95/50
From which groups of animalsg are mam
belicved to have mostrecently eyq Ivedy Malg ge

A.Reptiles B. Fishes Neral
C.Amphibians D. Birds,
19. UME/98/17

The heart of the adult frog consists of
A. twoauricles and two ventricles
B.one auricle and one ventricle
C.two ventricles and one auricle

D. one ventricle and two auricles.

20. UME/2002/25/TYPE: Y

The structure that is common in the embryos

amphibians, birds, fishes and reptiles, anq v p. MMals,
$ : . s an Which

evidence of their common ancestry is the 3

a
A.eye B. chorion
C. allantois D. gill slits

21.UME/2003/44/ TYPE: A

Which of the following requires the use of
prove that evolution has occurred?
A.Biochemical similarities
B. Molecular records
C.Fossilrecords

carbon-dating),

D. Comparative anatomy

22.UME/2004/39/TYPE: 4

An evidence of the relationship between living organisms
and their extinctrelatives can best be obtained from

A. paleontology B. embryology
C.comparativeanatomy D.comparative physiology

23.PCE/93/50

Which of the following is a vestigial structure?

A. Appendix inman B. Wings of birds
C.Forelimbs of toads D. Wings of cockroaches

24.PCE/95/50

From which of the following is the most direct evidence of
evolution?

A.Comparative anatomy B. Embryology
C. Paleontology D. Geographical

25.PCE/98/50/TYPE: C

The evidence of evolution that is based on the structural
affinities of organisms is

A.embryology B. biochemical similarities
C.comparativeanatomy D. fossil records

26. PCE/2000/50/TYPE: A

Evolutionary relationship are reflected in naturl
classification based on structure that are
A.homologous B. heterozygous
C.homozygous D. analogous.

27.PCE/2002/25/TYP: 5 dthe
The similarity that occurs between the wing °fabata-nm'is
human arm as a result of common evolutionary o
called
A.embryology

B. pale()l'lmk’gy
C.morphology

D. homology-

194



R ‘l&‘] ::m./"' )
‘\‘?mh of the following is the most advanced evolutionary
s velopment in plamis?
B '(';:-‘:m"“" of unicellular strictares
D. g: *Aof spores

- CEVeloPment of secondary thickening
i‘% Pdc E/06/36/ Ty pE. A

C dcs . :

toone a:;g:: O how species are evolutionarily related
A. fossil recorge 7 odem systematic is based on
B. fossil recorde 4 COmparative anatomy

rds 2
C. fossil mcord: ::f Physiology

D.comparative 8natomy only

MISCELLANE
30. Inevolution, l? US QUESTIONS (26)

A.mutation armark’s theory is known as theory of

B. inheritance of :

C.natural selecti::qmred Characters

.survival of th

3:(;5!94/5 0) © fittest through competition

31. Which of the following bejop
: 8S to the group that first

attempted to colonize the te : . P

A, Hawk Trestrial habitat?

B.Lizard

¢.Gorilla

p.Toad  (PCE/95/46)

32. Darwin’s explanation of th

impliesthat

A.God determines which speciés should evolye

B.Organisms have evolved simultaneously

C.Those traits used most of ten, persist longer

D.Progressive adaptations enable perpetuation of speci
R Ip n of species

€ way evolution ocecurs

33.Which of the following represents the most ancestral in
teevolutionary development among plants?
A.Development of fruits

B. Dispersal of spores .
C.Unicellular plant body

D.Development of vascular system

(CEM9/46/TYPE: E)

Kmtn example of a vestigial structure in the human body
L

A Appendix B. Heart
Dizphragm D. Small Intestine
ER005/3/TYPE: P)

 The most convincing evidence of evolution from
’“lu?ilcgy isthe presence of

:Q B. Blood
Machorg D. Tail (PCE/2005/5/TYPE: P)

"'Eiegﬁemadacﬂy limb arrangement of vertebrates is an
:\quhary fact derived from
.“mogog‘cﬂl differences

C. Embryalogy
D. Comperative anatomy
(PCE2004'50/'TYPE: 9

317. An evidence of a common ancestry far fishes,
amphibians, reptiles. birds and mammals is the

A. Possession of wings by birds and bats

B. Cold-bloodedness of fishes. amphibians and reptiles

C. Possession of gill clefis in vertebrate's embryos _

D. Possession of scales by fishes and reptiles
(UME2005/50.TYPE: D)

38. An organism with a two-chambered heart is
A.Fish B. Man

C.Toad D. Bird
(PCE/2005/50/TYPE: P)

39. The evidence that supports the advancement of ferns
over mosses is derived from

A.comparative anatomy

B.molecular records

C. biochemical similarities

D. physiological records (UME/2006/34)

40. Which of the following vertebrates has the most simple
structured heart?

A.reptile B. fish
C. mammal D. amphibian
(UME/2006/35)

41. The theory which supports the view that the large
muscles developed by an athlete will be passed on to the

offspring was proposed by
A.Lamarck B. Darwin
C.Mendel D. Pasteur (UME/2007/14)

42. The flippers of a whale and the fins of a fish are
examples of

A. coevolution

B. continuous variation

C. convergent evolution :

D. divergent evolution (UME/2010/50/TYPE: D)

43. Gene flow indicates that

A. in.erbreeding is possible between members of different
species

B. it?rbreeding is possible between members of the same
species

C.some genes may spread more than others

D.random changes alter genetic information.
(PCE 2001/50/TYPE: 4)

44, Which of the following is not included in the theory of
natural selection _

A. Stuggle for existence

B. Offspring show variation

C. Inheritance of adaptive structures

D. Disappearance of functionless organs.

45. The order of evolutionary trend in plants is
A. Brophyta, Thallophyta, Pteridohyta and Spermatophy!
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1.D

6.A

11.D
16.B
21.C
26.A
31.D
36.D

41.A
46.C

2.C

7.A

12. A
17.B
22.A
27.D
32.D
37.C

42.D
47.8B

3.B

8.D

13.D
18.D
23.A
28.D
33.C
38.A
43.B

4.C

9.B

14.B
19.D
24.C
29.A
34. A
39.A
44.D

5.D

10.B
15.B
20.D
25.C
30.B
35.C
40.B
45.B



B. Thallophylh

Spermntophyia idoph’
E‘N?Pﬂ"“w“‘l‘h’ o, Puerider atophytd and
Thallophyia preridophyta: Sperm

D. Beyvophyld.
Thallophyta.

46, A vestigial organ in human ;;c -
A.carlobe C: tjeen.
C.tailbone

: ceof
47, Natural selectionis@ consequen

A. distribution qf prgamsm

B.adverse condmop

C. variation in oranism

1. A similarity between
possession of a
A.cellwall

C. definite shape

B.nucleus
D. chloroplast

thelial tissue in
5 Which of the following is true of the epithelial tisS
animals? S Eeaalogeder

.it binds other tissue ¢

g. ilt fc::ms aprotective covering over the body srltlrfﬂte
C. itfills spaces in the body and provides stuhp;l); dy
D. it transmit impulses to various parts of the body-
3. Amoeba g-ets rid of excess water that enters the cells
through the
A. pseudopodia
C. contractile vacuole

B.endoplasm
D. oral groove

4. The criteria used in classifying living organisms into the
five kingdoms include complexity ofthe

A. organism's behaviourand its body size

B. organism's body and its habitat

C. organism's body and its mode of nutrition

D. cell structure and its body size.

5. In which of the following aquatic habitats is spirogyra
found?
A.Thelagoon
C.Theocean

B.Apond
D.Ariver

6. In cockroach, the organ which is sensitive tosmell is the
A. pedipalp B. mandible
C.maxilla D.antenna

7.Atypical life cycle of plants involves alternation of the
A. diploi.d sporophytes with the haploid gametophytes
B. haploid sporophytes with the diploid gametophytes
C. diploid sporophytes

D. haploid gametophytes

8. The main feature that distinguishes a bacter;
an eukaryotic cell is the R cterial cell from

A.cellwall

B.cellme
C.nuclear material Wshe

D. cytoplasmic material

Use the diagram belay, ¢,
Mswep
Mg,

'”ﬂn! :

9. the structure used for detec

labeled
Al B.II

tion OF iy,
C.in e
10. The structure labeled I s the

A.neck B.head (. operculy
ol

: Rill
11. The body cavity of mammgj. : :
regions by the als is Separy, e
A. thoracic cavity By

B. abdomi
C. placenta - Oming]

D. dlaphmgm

12. The widest uninterrupted zone in pe
ofa herbaceous dicot stem is the

A. cOI‘tBX B_ xy] em
C.pith D. phloem

13. Plants that have special devices for
digesting insects are referred to as

A, parasite B. saprophytic
C. carnivorous D. symbiotic

Cavity

S Verse ey

tmpping and

14. The most suitable combination of fooq
vegetarian includes

A. carrot, cheeses and cucumber

B. eggs, beans and yam

C. beans, rice and mushrooms

D. tomatoes, rice and fish.

for a strig

15. Which of the following processes takes placed in the
ileum of humans? :
A. Absorption of water

B. Absorption of digested food
C. Secretion of hormone

D. Secretion of saliva.

16. The hardest material in the body ofamammalsthe
A, dentine
B. pulp cavity
C.enamel
D. cement
s 5
17. Asteroid that s found in the mammatia® blood’
A, globulin B. albl{mm
C. cholesterol D. fibrinogen .
pla!lf-“s

1

: cellsin
18. The uptake of mineral ions into the root

by . ifusion
A. active transport B“""p}f,faﬁ 0
C. osmosis D. trans
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are surrounded by
1. capillaries
D.ribs

19,10 the hungs, the nir acs
A lronchioles
Ctrachen

acluster of

20, In manimals, the lungs serve as the m
organ for

A urea

C. carbon (1V)oxide

ajor exeretory

B.salts
-Water

21, Muscles arc attached to bones by the
A.ligament B. cartilage

C.tendon -€onnective tiggye,

22. If a gernminating sced is
revolving klinostat, the effect
daysisthat the

A.plumule w
downwards

attached horizont

all
on the seedling LD

after three
ill curve upwards While the radicle will curve

not show any curvature

D. plumule will curve upwargds While the radi i
radi
show any curvature, dicle will not

23. In entomophilous flower, the functi
petalsis to tion of the large

A.secrete large quantity of nectar
B.protect the stigma

(.attract insects

D.attach the flowerto the shoot,

724, The hormone in the mammal
ovulation is?
A.testosterone
C.progesterone

ian females that induces

B. oestrogen
D. leutenizing hormone

Usethediagram below to answer questions 25 and 26.

Limir e wbagge s

’ ..; = = r::- il ELL

E e Pzt ] it SEIE
? E.w 2 Fi g+ iy L 2roor
_g‘? l':.':’-- i THi31E ;u
q:" -gh E feit " T
§ so-fHimnpeaia
Mg R

e g R R
el

1020 3640 06070 B0

Ty

5. The optimum temperature for the absorption of ions by
fndY is between
A10-80.C

B.40-50C
L50-60C

D.50-80C

%¥hatis the ti h?

etitle for the grap :
?elationship between temperature a'nd growthin ;( :::ddz
t fectof temperature on therate of ion uptaken

) eofgrowth of X and Y inamedium bed in a

&;dmeracﬁon of temperature and fons absor
!um. < - .

27. The cells that transmit messages to the effectors are the
A. sensorvreceptors B. relay neurans
C.motor neurons D. sensory neurans.

28. The ecological condition that favours breeding of
blackfly is

A.slow flowing streams

B. water in ponds and swamps

C.waterin small containers

D. fast lowing streams.

29, The pair of abiotic factors specific to the distribution of
organisms in aquatic habitats is

A. salinity and humidity

B. salinity and turbidity

C. turbidity and temperature

D. turbidity and rainfall.

30. The protozans living symbiotically in the stomach of
termites is responsible for the

A.digestion of cellulose taken in by the termites

B. digestion of protein taken in by the termites.

C. supply of mineral salts to the termites

D. supply of vitamins to the termites.

31. Carbon in the form of carbon (IV)oxide is removed
from the atmosphere during

A.evaporation B. transpiration
C. photosynthesis D, respiration

32. Breathing roots is an adaptive feature for plants that
grow inthe

A, mangrove swamp

B. Sahelsavanna
C.rain forest

D. Guinea savanna.

33. Which of the following is the most common arboreal
dweller?

A. Moths

B. Mosquitoes
C.Butterfiles

D. Blackflies

34. The Obudu cattle ranch in Nigeria is located in the
A, tropical rainforest

B. Guineasavanna

C.highland of montane forest

D. Sudan savanna

35. Which of the following is most important in the
adoption ofbiological control for pests?
A.Theknowledge ofagricultural practices by the farmer.
B. The relative abundance of plants and animals in the
farm.

C. The knowledge of the breeding habits of the predator,
D. The predator-prey relationship in the ecological
community.

36. Excess growth of algae in a pound will result in the

depletion of
A. nutrients B. water
C. nitrogen D. oxygen
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37 The soil that hias the lowest water retention capacity 15
A clay B.sand
C.loam D. laterite.

38. The loss of soil fertlity through leaching is caused by
A. deforestation through agriculture

B. overgrazing by animals

C.draining of the nutrient contents

D.rilland gulley erosions.

39. Non- renewable resources can be con§cwcd by
A.afTorestation B. defores_lahon

C.recycling D. sanila'llon._ )

40. Which of the following parasites is transmitted by
houseflies?

A. Plasmodium sp.

B. Vibriosp.
C. Trypanosomasp.

D. Schisiosoma sp.

41. Which of the following can lead to variation in living
organisms?
A.Budding
C.Fragmentation

B. Fertilization
D. Sporulation

42. The knowledge of blood group genotype is very
important in counseling before marriage soas to prevent.
A. genetic diseases B.communicable diseases
C.agglutinationreactions D. infertility in couples

43. One of the major criticisms of the Mendelian laws
arises from the fact that

A. one trait is often controlled by many pairs of genes.
B.asingle factor inheritance isnevera reality

C. complete dominance is always possible
D.complete dominance isnevera reality.

44. Inacross involvinga heterozygous black goat (Bb)and

a white goat (bb), what is the probability that the offspring
will be Bb?

A% B.% C.% D.1

45. The exchange of genes between homologous
chromosomes is referred to as

A. mutation B. crossing—over
C. back-cross D. test-cross.

Usethe diagram below to ans wer questions 46 and 47,
i 14

¥

46. A i e '
show: i:dapm"on o Obtmmng 8 In an aquatic habitat is

Al B, Il c.m DIV
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47, Which of the following is re
A. Stilt roots of mangrove

B. Breathing roots of mangrove
C. Prop roots of maize

D. Aerial roots of an epiphyte

48, Counter-shading in fishes,
important adaptation for

A. regulating body temperature
B. warning and attacking predators

C. securing mates for reproduction

D. concealing the animals from predators

0405 ang akes

49. Which of the following is an adaptay;
water in plants? Plation for COnsep,;:
A.broad leaves with hairs,

B. leaves with sunken stomata and thjp, Cuticle
C.leaves withsunken and thick cuticle.

D. reduced leaves with numerouys stomata,

50. Which of the followin

8 castes is absen; ; )
colony? "3 temy,
A.Queen B.Drone.

C. Worker. DKing,

MODELQUESTIONS SETY]

Usethediagram below to answer questions | ang

1

Growth

{

OIi#III Ty r YR S

Time

1. 'I:ha growth pattern illustrated above is an
A. Isometric growth B. Automatic growth
C. Intermittent growth D. Hyperbolic growth

2. Which of the following groups of animals shows this
paitern of growth?

A. cestoda

B. reptilia
C.amphibia

D. insecta

Use the diagram below 1o answer questions 3 and 4.

i
v




:
o
h

s
t

i‘ ?"‘ sriznnelle responsible for heredity is labeled

B.n c.m D.1V

a4

e Pt Tabeled IV i the
c. cnd:c '"‘"dfion B. cellwall

Masmic reticulum D. nucleus.

s, \\'hicl . .
f\'-"ssmcn‘u :nf’,lhe following is the lowest category of

.class )
C. family g specics

. genus.

6. Plants hy
among the ! show sccondary growth are usually found
A. lhnllophy'cs

B. pteridophytes

C. monocotyledons D. dicotyledons

7. The fungi are a dj
because they haye
A.spores

C.many fruiting bodies

D. sexual and asexug] reproduction.

stinct group of cukaryotes mainly

B. no chlorophyll

8. An arthropod that is de
lifecycleis

A. butterfly

C.bee

structive at the early stage of its

B.mosquito
D. millipede.

9.An animal body that can be cut along i isi

. - - t
togive two identical parts is said to be s xtiinay e
A.radically symmetrical B.bilaterally symmetrical
C.asymmetrical D. symmetrical

10. Which of the following possesses mammary gland?

A.Dogfish B.Whale

C.Shark D. Catfish

11. The feature that links birds to reptiles in evolution is the
possession of

A.feathers B.beak

C.skeleton D. scales.

12, Countershading is an adaptive feature that enables

animals to
A.fightenemies
C.warn enemies

B.remain undetected
D attract mates.

13. Which of the following plant structures lacks a

waterproof cuticle?
A.leaf B.stem
C.root D. shoot ‘

14.In the mammalian male reproductive system, the patt

thatserves as a passage for both urine and semen isthe
A.urethra B. ureter _
C.bladder D. seminal vesicle.
5.In plants, which of the following is required in minute
Yantities for growth? ‘
Copper. B, potassium
% c‘l’hosporus D. sodium.

16. Which of the fallowing arganisms is both parasitic and
autotrophic?
A. Sundew

C. Rhizopus

B. Larantius
D. Tapeworm

17. A function of the hydrochloric acid produced in the
human stomach during digestion is to

A.neutralise the effect of bile

B. coagulate milk protein and emulsify fats

C. stopthe action of ptyalin

D. break up food into smaller particles.

18. Which of the following is a polysaccharide?
A.Glucose B. Sucrose.
C. Maltose. D. Cellulosc.

Use the diagram below to answer questions 19 ard 210.

19. Transportation in the xylem is represented by
A.1 B.II Cll D.IV

20. The arrow labeled Il represents the
A.release of oxygen

B. intake of carbon (IV) oxide
C.movement of photosynthates

D. movement of nutrients

21. In the kidney of mammals, the site of ultrafiltration is
the

A. uriniferous tubule
C.loop of Henle

B.Bowman's capsule
D. renal tubule,

-

22. Which of the following is involved in secondary

thickening in plants?
A. Collenchymaand xylem cells.
B. Vascular cambium and collenchymacells.

C. Vascularcambium and cork cambium.
D. Cork cambium and sclerenchyma.

23. An example of a fruit that develops from a single

carpel is

A. okro B.tomato

C.bean D.orange ,
Use the diagram below to answer questions 24 and 25.

\ .
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ined in the part

24 The developing embryo is usually contd
labeled D.

ANV 2L
28, The function of the part labeled 1111510
A. produce cgg cells ,

B. protect sperms during fentilization

C. secrete hormones during coitus

D. protect the developing cmbryo.

; the
26. Plant growth can be artficially stimulated by
addition of
A. gibberellin
C.abscisic acid

B. kinin
D.ethylene

27. The autonomic nervous system consists of neurons that
contro| the

A. voluntary muscles
C.tongue

B. heat beat
D. hands

28. Plants of temperate origin can be grown in tropical
areas in the vegetation zones of the

A. rain forest B. Guineasavanna

C. Sudan savanna D. montane forest.

29. The water cycle is maintained mainly by

A. evaporation of water in the environment e
B. evaporation and condensation of water in
environment

C. condensation of water in the environment

D. transpiration and respiration in plants.

30. Organisms living in an estuarine habitat are adapted to
A. withstand wide fluctuation in temperature

B. survive only in water with low salinity

C. withstand wide fluctuations in salinity

D. feed only on phytoplankton and dead organic matter.

31. The presence of stilt roots, pneumatophores, sunken

stomata and salt glands are adaptive features of plants
foundin the

A. tropical rainforest

B. mangrove swamps
C. grassland

D. montane forest.

32. Which of the following animals can exist solely on the
water they get from food and metabolic reaction?
A. Forest arboreal dwellers B. Desert dweller.

C. Forest ground dwellers D. rainforest dwellers

33. Themost likely first colonizers of bare rock are
A.mosses B.ferns

C.lichen D. fungi

34. The carrying capacity of habitat is reached when the
population growth beginsto

A, increase slowly B.increase eXxponentially
C.slowdown D.remain steady,

35. The abiotic factors
include

A. disease and famine
C.flooding and earthquake

that control human Population

B. spaceand rainfal]
D. temperature and disease

16. An indigenous method of
soil fertility isby .

A. clearing farms by burning
B. planting one crop type
C.adding inorganic fertilizerg yq arly
D. croprotation and shifting cultivatiqy,

Fehewi
mg ang main
Iain.
lnl

37. Thediseases caused by water.p,
A.gonorrhea and po_l iPmyelitis
B.typhoid and syphilis
C.tuberculosis and cholera

D. typhoid and cholera.

Use the diagram below to answey uestions 35
And 3

e
pathoge"‘ iﬂclhﬂe

Frequency b

1604
140
1201
100

80

1.01.2 14 1618 3o~
Height of cassava jn mgir(ls

38. The graph illustrates

A. the highest frequency for height of? metres
B. adiscontinuously varying character

C. acontinuously varying character

D. total yield in a cassava farm,

39. the largest number of cassava plants has g
approximate height of
A.14m

B. 1.6m
D.2.0m

C. 1.8m

40. Which of the following is true in blood transfusion?
A. A person of blood group AB can donate blood only to
another person of blood groupAB.

B. Persons of blood groups A and B can donate or receive
blood from each other.

C.Aperson of blood group AB can receive blood only from
person of blood group A or B.

D. A person ofblood group O can donate only toa personof
blood group O. :

41. Ayellow maize is planted and all the fruits obtame::g
of yellow seeds. When they are cross-bred, yellow s el
and white seeds are obtained in aratio 3:1. Theyellow
issaidto be

A. non-heritable

B. sex-linked
C.arecessive trait

D. adominant trait
: jer woma:
42. When a colour-blind man marries ‘.‘cm:;,;g colour
What is the probability of their offspring |
blind? D. 100%
A.25% '

B.50% C.75%
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43 e correct base pairing fiy DNAs
A. adenincathomine and gaaning n'f i
1. adenined guamine and thym ined cy 0“'"0
O adenine dcylosing nnd_uunnino ac-\ o
. adenine dadenine and evioc; pyming
~10sIne & eyiosine
tsethe diagram below gy ansy
S
Yer questions 3 and 4.

Number of
prganism

Time (days)

4. The type of interacti i

4’ interspecific COmpe:i(:j[:,?,hown is referred to as

B intraspecific competition
mutualism

D:Coopemﬁon.

which of the followin
. W g statem i
intcfa"“"“? ments 1s true of the

» qurelia is better adapt o
ghgarum pted for obtaining food than P.

Y caudarum is better adapted for obtaining food than P

grelia )
¢ both organisms cannot coex st

pboth organisms cannotreproduce.

& Theshort thick beak in birds is an adaptation for
Alcmshingseeds B. sucking nectar
(aring flesh D. straining mud.

1 The basking of Agamalizards in the sun is to
\dhange the colour of their body

e their body temperature to become active
‘fahtto defend their territories

\ract the female for courtship.

|The significance of a very large number of termites
died in nuptial swarming is to

myide birds with plenty of food

aure their perpetuation despite predatory pressure.
achfora favourable place to breed

tirethat every individual gets amate.

keuse and disuse of body parts and the inheritance of

*traits were used to explain

in's theory B. Lamarck's theory
Hedrif D. gene flow.

:'““his study of Galapagos finches, Darwin derived
Wofevolution from

Witiveangtomy B, comparative PIYSI? %Y
aing ' D. comparative embryology-
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ANSWERS TO MODEL
QUESTIONS SET 1

1. B= Plantand animal cell have the nucleus incommon,

2. B = Epithelial tissue in animals form a protective

convering over the body surfaces.

C = Amocba removes excess waler {osmoregulation)

viathe contractile vacuole

4. D = Complexity of cell structure (prokaryotic or
eukaryotic) and size are the criteria used in classifying
living organisms into the five kingdoms namely:
Monera, Protista, Fungi, Plantac. Animalia.

5. B = Spirogyra floals in masses in ponds, lakes. and
slow moving streams. They are commonly called pond
scum or water silk.

6. D = Cockroach antenna, alsa known as feelers, are
responsible for their sense of smell.

7. A = The sporophyte is diploid (2n) while the
gametophyte is haploid (n).

8. C=Thebacterial cell isa prokaryotic cell, their nuclear
material is scattered in the cytoplasm.

9 C=1- Eye, Il - operculum (gill cover), [1I- lateral line
IV- scales. The lateral line is used to detect vibration in
water,

10.C

11. D = The diaphragm separate the thoracic cavity from
the abdominal cavity.

12. A= Xylem is interrupted from phloem by the

cqmbium. The cortex is uninterrupted. The cortex is
wider than the pith.

13.C = Carnivorous plants (or insectivorous plants)

14. C = A vegetarian takes diets obtained strictly from
plants. The body needs carbohydrate, proteins and
lipids basically but also needs vitamins. Beans
(proteins), rice (carbohydrate) mushroom
(carbohydrate, fat, protein and vitamins)

15. B = Absorption of digested food takes place in the
ileum.

16. C = The tooth enamel is the hardest and most highly
mineralized substance in the human body. Enamel's
primary mineral is hydroxyapatite, which is a
crystalline calcium phosphate. The large amount of
enamel accounts not only for its strength but also for
its brittleness. Dentine is less mineralized and less
brittle.

17. C = Cholesterol is a steroid in mammalian blood
plasma. Globulin, albumin and fibrinogen are proteins
in the blood plasma.

18. A = Active transport is the movement of a substance
against its concentration gradient (from low to high
concentration). It requires energy in the form of ATP.
pxample include the uptake of glucose in the human
intestines and uptake of mineral ions in the root hair

inplant. ‘

19. éel-l EI'h?}) air sacs are the alveoli, \}'fhlc‘_‘ aredsi;l’frx::;:)l:\de;”
by the plood capillaries for l? ective
gases,Capillarles have thin walls.

ini d air
20.C=Thep esof gases In inhaled and exhaled al

i erl;eil;t%trogen (78% & 78%), Oxygen (21%

& 17%) Carbondioxide (0.04% & 4%) and water
v pour(0.86%&3%)

22



21,C- T c.
21.C=Tendon - musele tobone, 1Ligament --bone e bon

2.4~ The plumule will curve upward (shoots ('sl' p'lm\‘::
are negatively geotropic) while the radicle will :l;l'

23 downward (roots of plants are positively BeOTop e

<3 C = Entomophilons flowers (flowers that
pellinatirs) commonly have larger showy petals (o
altract insects or birds or large white petals 1o attract
bats, Anemophilous plants do not need pollinators,

., heyare pollinated by wind.

24, D= Ii,culcnizing hormone (LH) induces oV
is why there is LH surge at ovulation.

25. C = There was oplirngmm absorption of by X and )Y('
between 50-60-C, 80mg of ions was absorbed by p
(optimum) and at 60-C, 140mg of ions was absorbe
by Y (optimum).

26. B = The best title for the graph is the ngeC} of
temperature on the rate of ion uptake (absorption) In
andY.

27. C = Motor neurons — CNS to effectors. Sensory
neurons —receptors to CNS. \

28. D= Black fly, Simulium damnosum breeds in fast
flowing streams. ) .

29. B = Salinity and turbidity are unique to aquatic habit.

30. A = The protozoan digest the cellulose taken in by the
termite while the termite provide food and shelter for
the protozoan.

31. C=Photosynthesis removes CO. .

32. A = Pneumatophores (breathing roots) of the white

5 mangrove allow intake of atmospheric air.

3.C .

34, A = Obudu cattle ranch is situated deep in the tropical
and mountainous rainforest of Northern Cross River
State.

35. D = The predator — prey relationship in the ecological
community e.g. catto prey onrat

36. D = Oxygen is depleted by alga overgrowth in water
bodies

37. B = Sand has the lowest water retention capacity. Clay
has the highest.

38. C = During leaching, flood water (from heavy rainfall)
permeates the soil and carries along with it, dissolved
nutrients into the depth of the soil where roots cannot
reach.

39. C = Non-renewable resources can be conserved by
recycling.

90. B = Houseflies are vectors of Vibro sp., the bacteria that
causes cholera.

41. B = Sexual reproduction (fertilization) will result in
variation because of gene combination.

42. A = Genetic diseases such as sickle cell anaemia.

43. A=Atriatis often controlled by many pairs of genes

44.B= parents: Bbvsbb

lation, that

Gemetes:

Probability of Bbis2/4 i.e. '
45. B = Chromosomal crossover (or crossing over) is an

exchange of genetic material between homologous
chromosomes.

I--Breathing rogy

: of
I1--Acrial roots ornn";ﬂ?grg,,e
1 -Proproots ofy hiﬂc,
1V —Dicot lcaves.

A = Countershadi

48. D = Coun crshading helpg o
predators makgngthcm remain u"‘-:]()ng l aniy,

49. C = Leaves with sunken sto Oticeq, " Maly p

16.A~

Naize,

Mataand iy, m
reduce loss of water b Athiek ., .
conserve water. d tramp"ation.c;retllc!e it
50. B=Thedrone is found in the bee colon Ping ),
Y.
ANSWERS TO Moy,
QUESTIONS Sgy 1"
1. C=Growth patterns include;
(i) Isometric growth: when parts .
the same rate as the whole organi?xf;an " 8row

(ii) Allometric growth: When paneé (‘)p'antleaveg

organism grow at different rates ﬁ; Organs of

organisms e.g. the head and brain of M the why,
early stage of life. ™man during
(iii) Intermittent growth: This is a step-
occurs in arthropods due to moulting,

o D

. B = The gene is the unit of inherj
constituent of the chromosome, located

4, C= [-Cell membrane,

[I—Nucleolus,
[11—-Mitochondria,
- ‘r\lfl-Endoplasmicreticulum

5. B = The highest category of classification is ki
and the lowgst is speciisfy cation s kingdon

6. D = Secondary growths is found in the dicotyledons
because ofthe presence of cambium

7. C = Fungi are distinct among other eukaryotes because
of many fruiting bodies — sporocarps, a multicellular
structure of which spore — producing structures, such as
basidia or asci, are borne. The presence of spores,
sexual and asexual reproduction; and of lack of
chlorophyllis not unique to the fungi.

8. A=Butterfly (adult form) helps in pollination of flower
while its larva form — caterpillar, is destructive.

9. A=Radial symmetry will give a mirror image when cut
along its axis in any plane. Bilateral symmetry will only
give a mirror image, when cut along jts axis in one
plane. . ;

10. B = Whale is a mammal. Mammals are distinctf d;;z
pinna (external ear), mammary gland, halr
sebaceous gland).

11. D=Birds and reptiles have scales.

12. B = Countershading helps to conce
predators making them remain unnoticed.

13. C=The epidermis of roots lacks the Wa")l' o
in the parts of the plant. This 15 O to 8
absorption of water and nutrientsbY 91 % oy

14. A = The urethra is a conduit for b
and semen (reproductive). . omall 4V

15.A= Coppe(r i.f a trace element neededs;":,mphospho@
Major elements are: nitrogen, potas

w N

In the nucleys,

al animals from
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transprratios (in P rain via condensation and
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precipitmion. ] one where river and s
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rackish Vv
Asons: ) .
lides and the e'l_t:: |ants have stilt root (f'-;l
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It glands:
e Dmama ) N » water.
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whiled ?\:l?l\\ = r.‘m‘cnp\\cny. - ots
fairly Stct g and curthquake nte purely abiotic hetors.
35.C= '“’“.sm“ piotic factor pecause it involve living,
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I. When two genes for the same character are pontalll in the
same individual, the character that shows is known as
A.importantcharacter B, dominant character .

C. superior character D. controlling character

2.InNigeria, atropical rainforest can be found in
A, Sokoto B.Kaduna
C.Abuja D.Abia

3. The sum total of the biotic and abiotic factors that affect
living things is referred to as

A.environment B, lithosphere

C. hydrosphere D. atmosphere

4. Hygrometer is an ecological instrument that measures

A. rainfall B. h.umidity
C.temperature D.light
5.Candidavaginalisisa

A.bacterium B. fungus

C. virus D. Protozoan

6.Which one of the following is air borne?

A.Malaria B.Yellow fever
C.Cholera D. Tuberculosis
7.All of thest are vertebrates except

A. lizard B.rat _

C. star fish D. tilapia

E.A box was left in the lawn for two days when the box was
removed, the grass under had turned yellow due to lack of
A. carbon dioxide B.light

C.oxygen D. water

9. Which ofthe following deaminates excess amino acids?
A.Duodenum B.lleum

C.Liver D, Kidney

10. In which of the following floral parts does meiosis
occur?

A. Anther

B. Petal
C.Receptacle

D. Style

11. When an organism moves its whole body towards a
stimulus, the organism is said to exhibit

A. tropicmovement B. trophic movement

C. tactic movement D. nastic movement

12. A stable self sustaj
interaction between th
best described as
A.aniche

C.ahabitat

nir}g environment produced by an
e biotic and abiotic components its

B.a community
D.an ecosystem

13, Whi ing i i
ce“Whlch ofthe following is not present in the nucleus of g

A, Chromosomes

C. Genes B.Nucleolys

D. Mitochondria

14. The release of useful substances from the ce|jg of an

organism is called
A. excretion
C, metabolism

B.evacuation
D. secretion

15. The head of the femur articulates with the pelyjs and

the . .
A. glenoid cavity
C. acetabulum

B. olecranon process
D. carnoid process

16. The mammalian cervical vertebrate invariably
numbers

B.7
e D.15
17. What mechanism is responsible for the rise of water to
the top of tall trees?
A.e Trz;i)nspiration pulls B. Root pressure
C.Osmosis D. Capillarity

18. Antibodies in mammalian blood are formed by
A.platelets B. white blood
C.redblood cells D. livers

19. Which of the following liquids supplies cells in the
tissues of amammal with oxygen and nutrients?

A.Blood B.Plasma

C.Serum D. Lymph

20. The cockroach and grasshoppers have mouth parts
adapted for

A.sucking

B.piercing and sucking
C.biting and chewing

D. biting and lapping

21.The Sponging and lapping mouthparts occurs in
A, housefly B. butterfly
C.cockcroach D. mosquito

22. Which of the followj
linked character?
A. Baldness

ng is not an example of sex —

B. Colour blindness

C. Haemophilia D. Height

23. Which ofthese is avestigial structure?
A.Appendix B. Caecum

C. Pancreas D.Rotundus

24. Which of the follo
A, sulphur dioxide
C.hydrogen dioxide

wing air pollutants causes acid rain?
B.lead oxide
D. carbon dioxide

25. Which ofthe following does not have awell-developed

tissue?
A.Moss B.Femn
C. Whispering tree D. Maize

UNIVERSITY OF BENIN POST UME 2006

26. Whichis the larg
.aneuron
C.muscle

estsingle cell in the body?
B.the ovum
D.Cell



27, Blue
‘;?l!ue‘grccnnlgnchc!mugslulhcphylum
et I‘L::_gnh_\'tn B. schizophytn
Phytn D. chrystophyta
28, The
. Cone . e 4 .
A Gregoy “‘; CPLolantibiotics started with the concept of
- Louis pns'c'"( el B. Mary Slessor
e v D. Alexander Fleming
e l"““ﬂicnln

& Discoreq ¢, 1 MMe foryellow yam is

Discope, .32 enesi, i
COreagig B. Discorearatundata

- Discorea dometorum

| 30. Whig
| cellsy O the f'ollowing tissues i
k é\ ﬁyhm Vessels Is made up of dead
- Viesophy| B. Cambijuny
- Palisade

31. Which is ng
t .
A. storage Ofl'rona functiop ofthe livery
B. formation ofbile
C.breakdown gfe

= . xceSS ami -
D.excretion ofurea from t?‘llenl?]au:{is
00

32. Alkaline pyrogay ol
experimentmust haye
| a.respiration

{ C.transpiration

Was used in
an experj
been connected with periment. That

-Photosynthesis
- €Xcretion
_|) 33. The enzyme that breakdoy,

A.lipase
¢.invertase

Nsugarcane is
B. Ptyalin
D. peptidase

14, The largest single bone is the

A.scapula B. hum
(. femur Doskull

35, Auxins are produced at the

4.rootand stem apices

p.young leaves and nodes

¢ flower buds D. leaves apices

%.The hormone which tones up the muscle of a person in
fmesof danger is from the
Lihyroid gland
C.adrenal gland

B. pancreas
D. sebaceous gland

NlAdiet with a high concentration ofiodine will probably
baeeded by a patient suffering from a malfunction of the
Myroid gland B. adrenal gland

ervous system D. Circulatory

4Wtich of the following group of factors is completely
le?

lw"." Water, bacteria, salinity

?-]""t}” tide, plankton, turbidity

\Maltitude, humidity, light

;‘ﬂmfers, wind, pH, rainfall

L —
h&,;"ge“ fixing bacteria and cowpea demonstrate an

08l decart e
N daﬁi)i;ssomatlon known as
Sy B. parasitism
; D. Commensalisms.

40. Plants that live in salty water arcas are called
A. hydrophytes B. xerophytes
C. halophytes D. salinophytes

41, A sample of soil was put intoa measuring cylinders and
water was added to it. After the mixture was shaken, the
cylinder was left undisturbed for onc hour, This
experiment was probably performed to

A. compare the capillarity of different samples

B. find out the relative densities of different soil samples
C. find out the water retaining capacity ofthe soil

D. demonstrate the presence of air in the samples

42, A farmer X working in a swamp did not eat any food
not drink any water. Which of these diseases can he not
contract

A. bilharzia
C.cholera

43, Which of the following elements may be added to
drinking water to lessen dental decay?

A, calcium B. phosphorus
C. fluorine D. chlorine

B.malaria
D. sleeping sickness

44, Aman with normal haemoglobin marries a woman who
has sickle cell haemoglobin. They have a child who had
sickle cell trait. Which of the following genotype could be
associated with the child’s haemoglobin?

A.SS B.AS

C.AO D.AA

UNIVERSITY OF BENIN POST UME 2007

45, Hyc!ra is able to perform all the following except
A. feedfng B. photosynthesis
C.moving D, egestion

46. Spherical bacterial cells arranged in chains are called

A. staphylococci B. streptococci

C.cocci D. bacilli

47. One of the following factors that must be considered |
for safe blood transfusion is

A.social class of the donor

B. rhesus factors of the donor and the recipient
C.ageoftherecipient

D. nationality of the donor

~

48. The theory of use and disuse of organs was pro
pounded by

A. Charles Darwin
C. Louis Pasteur

B.Jean Lamark
D.Robert Hooke

49, Which of these is nota function of the kidney?
A.productionofurine ~ B.production ofbile
C. osmoregulation D.removal ofurea

50, Auxins are produced inthe

A. petioles of leaves

B. epidermis of roots and shoots

C. parenchymacofroots and shoots
D, apical regions of roots and shoots
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S1Which of the following mammalian features acts as a
shoel absotber to developing embryo?

A Umbilieal cord B. Amniotic flnid

C. Placentn D. Amnion

§2. The maintenance of a constant internal environment is
called

A.environmental regulation
C. peristalsis

B. balance in nature
D. homcostasis

33. People in the blood group which can receive blood
from another blood group fall into

A.AB blood group B. O blood group

C.Ablood group D. B blood group

54. Which of the following crop disease is caused by a
fungus?
A. Groundnut Rosette

B. Black pod disease of cocoa
C. Yam Mosaic

D. Cassava Blight

OBAFEMI AWOLOWO UNIVERSITY
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55. One of the function of xylem
A. Strengthening the stem
B. Manufacturing food

C. Conducting manufactured food
D.None ofabove

56. People suffering from myopia
A.canseenear objectsclearly

B. can see far away objects clearly

C. cannotsee any object clearly

D. are colour-blind

57. Thecilia in paramecium are used for
A.Respiration B.Locomotion
C. Protection D. Excretion

58. Which of these types of skeleton is most appropriate to
the cockroach

A.Hydrostaticskeleton B, Exoskeleton

C. Endoskeleton D, Cettilaginous skeleton
59. When proteins are broken down they produce
A.Oxygen B.Carbohydrate
C.Energy D.Amino acids

60. The function of lenticel is

A. Toreceive excess water in the plant
B. To absorb water from the atmosphere
C.Forgaseous exchange

D. Toabsorb light

61. Which of the following is characteristic of the animal
cell

A.presence of large vacuoles

B. possession ofacellulose cell wall
C.absence of large vacuoles

D. presence of large vacuoles

62. In the life history of Schistosoma (Bilharzia) one of the
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following is the intermediate hog
A. Man 1. S"ﬂit
C. Mosquito larva D, Fish

63. The hormone which tones upt
the time of danger is from (e

A.thyroid gland B. pancreag
C.adrenal gland -Spleen

he mu
Cles ol Per
iqnh
]

64. The study of the arganisms ang the ene:
abadoned farmland isthe Ecology of ~ ""ifonm
A,Acmn!nunily B. Apopulation
C.Aspecies .An ccosysten

M gy

65. At fertilization

A. One chromosome from the male joing aNother
r mm

female he
B. One gene from the male combines Withth

e
the female Anothe from
C.The male nucleus fuses with the femae ncley
D. One set of chromosome combines with a“Othef-
the female Sethro

66. The neck region of the tapewo :
responsible for the pewvorm (Taeni SPP) is |
A.Theproduction of eggs ‘
B.Thestorage of eggs

C. The formation of new segments

D. The development of the suckers

67. The movement of molecules from 2

( Tegion of highe,
concentration to one of lower concentration is -
A.Diffusion B. Transpiration

C. Osmosis

D. Plasmolysis

68. Theregion of cell division in aroot s

A.Rootcap B.Endodermis
C.Xylem D. Meristem

69. Which of the following is not an excretory organ?
A.Lungs B.Kidney
C.Leaf D. Large instestine

70. The part of the mammalian brain responsible for
maintaining balance is '
A.Medulla oblongata
C. Optic lobe

B. Cerebellum
D. Cerebrum

71. A sugar solution was boiled with Fehling’s solutitonsA |

and B and the colour remain blue. The sugartestedwas -
A, Glucose B. Maltose

C.TFructose D. Sucrose

72. The blood vessel which carries digested foom fromthe

small intestine to the liver is the
A.Renal vein
B.Renal artery
C. Hepatic artery
D. Hepatic portal vein
- eed
73. The maize grain is regarded as a fruit and ot :
because
A.ltiscoveredbyasheathofleaves
B. The testa and fruitwall fuse after fertilization

:




~

-
D. “:‘:3 ::qlh cndosperm and cotyledon
Ticam and seed coat are scparale

Oovy for:
B.One ovy e'::_]l‘_??d ol the same time by the sperm
VO Ova feryiri. 'ch-diﬁdcslo give two embryos
. 10y one spe
fertilize YSPeI:mns“

fright or wh, n a;i,';‘:ﬂg;“ ing hormones is produced during

B. Adrenalin

- Pituj
76. Grasses 4 uitary

G
number are » Y1 org
A.Grasses
C.Lizards

ot rds 4 Snakes AHawks,
1Sms which are the |east in

Eleg;midf:n?;‘;:gﬁn?'°w the ground while roots are
féga?itsg;; g:;irog?: tively geotropic while roots are
,Il)évi:eslzfl :;' € Sometimes used for Storage while roots are
78. The arrangements below are ste
Which is the correct sequences

#-polypeptides b-protein c- amino acids

Ps in protein digestion.

d-peptones
Aa-b ~c~d B.c~+d-c=b
Cb-d—-a-d D.b -d- a=¢

7. Partially digested food ready to leave the stomach is
called
A.chyme
Cglycogen

B.curd
D. paste

W. The particles found in the blood which play an

mportant role in blood clotting are called
Aplatelets B. red blood cells

Cnonocytes D. granulocytes

ILna cross between a normal male and a female'carrier
baemophilic disease, the percentage of their sons
%etted to suffer the disease as hemophiliac is
°’° B. 50%
D.45%

82. The structure labeled 4 is for
A. feeding B. attachment
C. excretion D. respiration

813. Asthetadpole develops the structure labeled 5
A. grows longer B. becomes shorter
C.becomesthehindlegs D.remains unchanged

84. The gill rakers of fishers take part in

A. feeding B. respiration
C.swimming D. diffusion
BAF WOLOWO UNIVERSITY
POST U 07

85. Where is energy produced inacell
A.Nucleus B. Lysosomes
C. Mitochondria D. Nucleolus

86. Which of the following organisms does not exist are a
single free—living cells
A.Amoeba
C.Chlamydomonas

B.Euglena
D. Volvox

87. Euglena is an autotrophic organism because it
A. has flagella B. has plant and animal features
C. can manufacture its food D. moves fast

88. In which of the following organisms does a single cell
perform all function of active movement, nutrition, growth

excretion and photosynthesis?
A.Paramecium B.Amoeba
C.Euglena D.Hydra

89. What is the function of contractile vacuole in
Paramecium?

A. produces enzymes B. getsrid of excreta
C.storesand digests food D. getsrid ofexcess water

90. The ability of organisms to maintain a constant internal
environment is known as
A. diuresis

C. plasmolysis

B.endosmosis
D. homeostasis

91. Which of the following is the medium of transportation
of nutrients within unicellular organism?

A.Lymph B. Plasma

C. Protoplasm D. Serum

92. In aerobic respiration, oxidative phosphorylation takes

placein

A.cytoplasm
C.mitochondrion

B. lysosome
D.ribosomes

93. Bryophytes are different from flowering plants

becausethely an
_are simplesmallp .
Q carry ogt alternation of generation

il
C. possess sma '
D 2?)55855 no vascular tissué



ich
Sre \VI“
4. In lower planie like mosses, the stnie

; 1sis called
Peforms the functions of roots ofhighet pian
AL roots haiys R hizoids
C haphae . roots

ccosystem
7S Which of the following components of an
has the greatest biomass?
sth ¢ 87 . ers
A priman producers B.primary cons“':'crs
U sccondary consumers  D. tentiary consu

. from
%6. The name of a bacterium which derives its energy
oxidizing nitrites into nitrates is
A. nitrosomonas B. azotobz_lclcr "
C. nitrobacter D. Escheritchiacoli

97. Potometer is uscd to measure .
A. rate of osmosis B. rate of diffusion hesis
C.rate oftranspiration D. rate of photosynthe

98. Meiotic cell division ensures that
-many similar cells are produced

B. chromosome number of cells is halved

C. cells produced are doubled

D. cells produced posses the same chromosome number

99. The stem of young herbaceous plants keep upright
mainly by

A.Osmotic pressure

B. Turgidity
C. Transpiration pull

D. Root pressure

100. Which cf the following tissues is not found in the stem
and root of monocotyledons?

A, xylem B. cambium

C. pith D. pericycle

101. Fruit enlargement can be induced by spraying young
ovary with

A. gibberellins, ethylene and abscisic acid

B.auxin, cytokinin and gibberellin

C. auxin, cytokinin and abscissic acid

D.auxin, ethylene and gibberellin

102. A dry, indehiscent, winged fruit formed from one

carpel is known as

A.schizocarp B. caryopsis

C.samara D. nut

103. A fruit which developes without fertilization is
described as

A.simple B.aggrepate

C. multiple D. pathernocarpic

104. A dwarf plant can be stimulated to

ow t
height by the application of sada
A.thyroxin _ B. gibberelin
C.insulin D. Kinin
105. The condition known as cretinjsn ;
deficiongy o as cretinism is caygeq by the
A. Vitamin A B. Insulin
C. Thyroxin D. Vitamin C

sgeasion of ynl.kcd egys
a. mlng and hmndmgorgg,_,‘_.i
(" pnssdasiun of yol!( lessegg
D. laying ofunfertilized cgg

107. The following are features of th
except o

A Io‘c’xscand moist soil

B. short trees growing beneath ta|) treeg
C. scanty trecs with small leayes
D. presence of many animals

Clrg i
a| faj
Moy,
&y

Placenta

Transverse section of anoy,
108. The type of placentation shown i the f

|

A. parietal B. margina] BUre abovye

C.axile D. free~ centry|
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109. An amoeba moving towards a crumb of cake i

most likely exhibits na pond

A. Phototropism B. Chemotaxis

C. Thermotaxis

D. Nastic movement

110. Which of the following cells would
the greatest number of Golgibodies

A.musclecel] B, secretory cell

probably copysi

C.nervecell D. white blood cell

I11. A group of similar cells performing the same func 1o,
is

A.anenzyme B.anorgan

C.atissue D. an organelle

Structures found in cells are listed below:

i. Cell wall ii. Cell membrane
iii. Chloroplast

iv. Cytoplasm
v.Nucleus vi Sap vacuole
. imal
112. Which of these structures are found in both &nim
cells and plant cells?
A.i,iiandy B.i,iiandv |
i, iliand v D.ii,ivandv e nucleuso
113. Which of the following is not present in
acell
A.Chromosomes B. Nucleolus
C. Mitochondrion D. Genes ot
Wi

fant
114, A plant which Erows .on an(:llher p
apparent harm to the host plant iscalle ot
A.A parasite B.Anepip
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a1 petnlof n Daicer are coallegtve v ealed
RN B Crpsale
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 in pmosi onn be defined ac diffusion of
y wmet molecules from an area of high concentration to
searen of low concentration
W AET malecules from dilute <oluntion 1o a conceatrated
:ol1ON 2C7032 a permeable membrane
¢ Wwatet mm?culcs from a concentrated solution to a
ditute solution through a semi-permiable membranes
p Water molecules from a dilute solution to a
concentrated  colntion through a  semi-permeable

membrane
Sunlight
60, + 6HO —— CH. 0.+ 60,
Chlorophyl

117. The oxygen given off during the process in the above
equation is derived from
A. Sunlight
C.Carbondioxide

B. Water
D. Atmosphere

118. When testing a leaf for starch why is it first placed in
boiling water?

A. Toextract the chlorophyll

. Toremave colour from the leaf

C.Todissolve the starch

p.Tostop chemical reaction

119. Each of the following is an arthropod except the
A.crab B. scorpion
C.spider D. snail

120. The largest phylum in animal kingdom is
A.Cnidaria B. Mollusca
C.Chordata [1 Arthropoda

v

121. Which reference to the figure above, which of these
decorrect

A.land 11 are proglottids and hooks

B.Iand 111 are rostellum and suckers

C.Nand 1V are hooks and proglottids

D.Iland IV are hooks and rostellum

2. Which of the following statement is not correct about
Yefunction of each group of mammalian vericbrae?
.Caudal vertebrac support the tail and provide
atachment for tail muscles

{ ¥ Thoracic vertebrac articulate with the ribs '

{ " Lumbar vertebrac provide attachment for nbdominal
Muscles

D Saveal vertebeae wpport the sl and altosy wodding
Avad rLATING M et

127 I the adult toad, gadenus exchange takes place
thrauzh

A Ruceateavin, skin and spiracle

B. Buccatcaviny, bladder and lungs

C_Buccal cavity, skin and lungs

D. Gills, skin and buccal cavity

124. The foot of the bird shows above is strong and has
strong claws on its digits. This implies that the bird
A.isascavenger

B.isabird of prey

C. uses the foat to supplement wing action

D. uses the foot to seratch the soil

125. Which ofthe following is not ameans of conservation
A. Replacing harvested nature timber trees with their
seedlings

B. Prevention of poaching

C. Controlling excessive deforestation

D. Bumning of vegetation before cropping

126. One o fthe following statements is not true of viruses
A. They are micro—crganisms

B. The are smaller than bacteria

C.They can be seen with an ordinary light microscope

D. They cause tobacco disease, polio and smallpox

127. The brain and the spinal cord constitute the
A.autonomic nervous system

B. sympathetic nervous system

C.somatic nervoussystem

D. central nervous system

128. Which of the following parts of the mammalian brain
is involved in taking the decision to run rather than walk

A. Cerebellum B. Medullaoblongata

C. Midbrain D. Cerebrum

129. Which part of the ear is responsible for the
maintenance ofbalance
A.Cochlea

B. Sympathetic nervous system
C. Eustachiantube

D. Semi-circular canals

[30. Which olthe following factors isa decomposer?
A. Spirogyra B. Mushroom
C. Chlamydomonas D. Paramecium
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. ring
113]. Which of the following is not & type of suppo
Nsse in plant

A. Cambium B. Collenchyma

C. Paramedian D. Xylem
VERSITY OF
ST E 2004/2
132. The medium of transporation in higher plantis
A.cellsap B. water .
C. phloem D. cytoplasmic fluid

e ites is an
133. The association between protozoa and termites 15

example of
A. Symbiosis
C. Saprophytism

B. Parasitism
D. Predation

134. The organ that secrete both digestive enzymes and
hormones is

A. Salivary gland B. Pancreas

C. Spleen D. Liver

135. Deficiency of calcium in achild diet causes
A.Rickets B. Cretinism
C.Goitre D. Scurvy

136. The part of the nephridium through which waste
products are discharged in the

A. Muscular tube B. Narrow tube

C. Nephridiopore D. Nephrostome

137. Property of the enzymes excludes
A. Specificity B. Clarity
C. Inexhaustibility D. Sensitivity

138. Chlamydomonas is
A.ablue—greenalgae
C.aclammy algae

B.agreenalgae
D.aredalgae

139. What substance make up the genetic material
A.deoxyribonucleicacid B. Ribonucleic and
C.Adenosine D. Proteins

140. The table shows three processes that contribute to
transport across cell surface membranes which processes
are active and which are passive?

Diffusion  Endocytosis Osmosis
A a a a
B P a a
C p a p
D p P P
Key:  a=activeprocess p=passiveprocess

141. Which-statement is the best explanation of why
sucrose rather than glucose is transported by phloem?

A. Sucrose can pass through plant cell surface
" membranes more easily

Sucrose is a disaccharide and a more easily converted
tostarch

Sucrose is anon-reducing sugar, so is less reactive

B.
C'
D. Sucrose synthesis requires less energy

142, What wil.l break an fanje bon
A.Condensation

C. Hydrolysis

dbey
B. }li
D ghie

143. From which organelle are

nudeic .
A.Chloroplast B. Gope. < Midah,
C. Mitochondria D.Rj glsg:;niy thy

144. The first in milk produceg by th
born baby contains antibodies, yy, i

. a Tl
provide? . tdo these ;:I’l lﬂ Ry,
A. Artificial active immunity bed.“
B. Artificial passive immunity
C. Natural active immunity
D. Natural passive immunity
145. Which protein has a fibroyg struct

u
A.Amylase B. COIlagenm
C.Heamoglobin D. Insulin
146. A girl has blood group A and
group B. Which combination of gen:try::ther has p)
to their parents. Cannot belong
Mother F

A 1P e

B. 1*1° 1"

C. ]O 10 l'\ lB

D. 1°1° Ao
147. In which form is carbon dioxide ma; ¢
blood? e mainly transporegiy
A. as carbamino—hemoglobin B.as -
C.as hydrogen carbonate D. in::{:.t}g:: o

148. Which cell component is absent from al| prokaryuéic
cells?

A. cell surface membrane
C. endoplasmic reticulum

B.cell wall
D. flagellum

149. Which feature prevents xylem vessels from
collapsing?

A. continuous lumen
C.narrow lumen

B. lignified wall
D. pitted wall

150. What causes an increase in the heart rate during
exercise, excitement or stress?

A. accumulation of lactate in the muscle

B. decreased concentration of oxygen inthe blood tream
C. hormonal action on receptors in the heart n
D. increased concentration of glucose inthe bloodstre
151, What limits the number of tropic eves 83
chain?

A.blomass ofthe autotrophs

B. efficiency of energy conversion
C. netproductivity of the ecosystem
D. species diversity in the ecosystem

surfacearea®

etween Jevels

fhecrisi®
152. For what process is the [arge
in the mitochondria important?
A. Energy radiation
C. Gaseous exchange
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Yes
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bi

yes no
What could )
at could the fours sybs .
tances be ?
_ ;:' Q R | s
2 Gl'ucos_e| Starch [ Protein Lipid
. ucose| Suctose] Starch | Protein
g_ ::crose Protein Lipid Starch
1] Ccrose | ‘Starch Lipid | protein

|54. Which part of the lipid molecul i

thethickness ofasurface membran::1 © contributes most o
A.glycerol B. hydrocarbon chain
C.hydrophilic head D. phosphate group

155. Food tests are carried out on four solutions. Which
solution contains only sucrose and protein

‘solution Benedict{ Acid Hydroysisr lodine In
test |Benedicts test | Ki Solution
A -ye ve +ve
B Ve ye Ve
C. +ve +ve e
D. | -ve e e

156. Which of the following defines an ecological niche

A.the habitat in which an organism finds it’s food supply

B. the habitat in which an organism finds the most suitable
climate

C.the relationships between an
species

D. the way in which the en
organism

organism and other

yironment is exploited by an

157, Which region of the kidney nephron is the main site of

glucose reabsorption
A.Bowman’s capsule
B.Proximal convoluted tubule
C.Distal convoluted tubule
D.Glomerulus

Below are names of groups used when classifying

organisms.
1. phylum [T kingdom [I1. class

[V. family V. species V1. genus
Vil. order

Use it to answer question | 58

158. The correct order when grouping organism Is
ALLTLTIL V.V, VI and VII

B. l,ll,VI,Vund VIl

CALLTILVILIV, VI andV

D. I, 1V, [, VL, VI, [land V

159. Elephantiasis is a disease caused by
A. filarial worms B. hookworms

C. flukes D. tapeworms
OBAFEMI AWOLOWO UNIVERSITY
POST UME 2009

160. One of these is not found in urine _ '
A. Water B. Sodium chloride

C. Nitrogenous compounds D. Calcium chloride
E. Nitrogenous salts

161.An organism with a pair ofindistinguishable genes isa
A. heterozygote B. hybrid

C.allelemorph D. homozygote

E.diploid

162. The fruit formed from a single flower having several
free carpels is called
A.multiple fruit
C.aggregate fruit
E..indehiscent fruit

B. simple fruit
D. dehiscent fruit

163. The function of ossicles (maleus, incus and stapes) in
the mammalian ear to

A. transmit vibrations

B.regulate pressures

C. support of the inner ear

D. maintain balance during motion

E.secrete oil

164. “Jointed skeleton” is absent in the

A. Cockroach B. Spider

C. Millipede D. Snail

E.House fly

1 hGS . Mucor and Spirogyra can be put in a group because
they

A. areunicellular

B. havespores that are dispersed by wind

C. canliveindependent lives

D. reproduce sexually

E. have bodies made up of thallus and filaments

alternatively

166. Tl!e organ through which nourishment and oxygen
diffuse into an embryo called '
A.Amnion B. Chorion
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A Nl & tupker

R Hools & aie kers

C Rostellum & suckers

D Proglottids & neck

E Rostellum. hooks & suckers

A Inpeworr faaten jreelf to the in

168. Which of these is false about the piliferous layer ofa
rool? Iy

A-hasathin emicle

B. iz the outermost laver of the cortex

C. may bear root hairs

D. breaks down with age

E.is replaced by cork in old roots

169. Anaerobic respiration in yeast produces
A.CO.& ethanol B.CO.&HO
C.CO&O D.CO, & glucose
E.Ethanol & HO

170. Which of these set of factors is completely abiotic?
A turbidity. tide, salinity, plankton

B. pressure, pH, soil, insect

C. water. soil, bacteria, salinity

D. pH, bamboos, wind rainfall,

E. light, altitude, wind, humidity

171. In which of these are flagella and cilia found?
A. flatworms B. protozoa

C. coclenterates D. annelids
E.nematodes

172. The three important organs that are situated close to
the stomach are

A. liver, kidney & gall bladder

B. pancreas, liver & kidney

C. gall bladder, pancreas & spleen
D. liver, kidney & spleen

E. kidney, gall bladder, liver

173. The plantain reproduces asexual ly by

A.spores B. buds
C. fragments D. sucker
E. flowers

174. The major function of swim-bladder in fish is

A. Breathing B.swimming
C.diving D. repelling enemy
E. buoyancy

175. The part of the centra] nervou
answering an examination
A. spinal cord

C.oryx
E.medullaoblongata

JUS system concerned with
question is the

B. cerebellum
D. cerebrum

176. Wind pollinate

d flowers usyal| h
A. longstyles vhave

N aticky stigmas

¢ small and short stigmag
D, rough pollen araing

£ short stvles and pollep

177. The radicle of a bean soqq);
theregion

A. of the root tip

B. below the top soil
C.justaround the root fip

D.'just below the toot tip

E. justabove the root tip

ng Rrow,,

178. A key similarity between
system is that both

A. involve chemical transmissioy,
B. have widespread effect
C.shed chemicals into the bjgg
D. evoke rapid response
E.eliminate response

Nervoyg
Y ang
Om\nn
k1|

dstream

179. The bone ofthe neck on Which the sk .
A. odontoid axis o restiy
C. occipital D. atlas

E. patella

180. A child with blood 8roup genotype
those of both parents and with 5 mother of

diﬂ'erem fmm
canonly have a father of genotype

genotype 00,

AA B.B
C.00 D.AB
E.AA

181. A true climax community

A.changes from yearto year

B. persists until the environment changes
C.isthe first stage in plant succession

D. consists of latest trees and small animals
E.isinastate of percubation

182. In a predator food chain involving secondary and

tertiary consumers, the organisms become progressively
A.smaller

B.equal innumber
C.largerand fewer along the food chain

D. parasitized along the food chain as consumers get
bigger
E. sparse in distribution

183. Which of these is an adaptation to a xerophytl¢
environment?

A. fleshy tissue with reduced leaves

B. extensive surface roots & broad leaves

C. thick barks and broad leaves

D.rough leaves and shallow root system

E. stunted growth and surface roots

in
184, When it is cold, the blood vessels 01_’ theski
A. dilate to increase blood flow to the skin d flowing ©© e

B. constrict to reduce the amount of bloo
skin
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C. a; _
> :’:"f"” o redheee the amennt of Blood flowing tathe skin
hin MU incrente the amonnt of Blond flowing to the
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th
trans e Shyeyner
PO Aerne, 0¥ Three processes that contribute to

arenctjy Sce !
live nmlwhichlasr‘: face membranes which processes
passive?
Dimiye:
Usin -
A n "'"UGC\'!(\ : .
B . S1081s  Osmosis
C P a n
D P . a
p a p
» p p
Aarvea= active

Pro Cosy

186. Which .
memicnl IS the pe

SUCI'OSC rﬂlhertha sl .
n explanat
A. Sucrose ¢ Elue p ion of why

Oseistra
SC can pass thr. fsported by phloem?
more casily Ough plant cell surface membranes

) = s
P= passive process

Bar, sois less reactive

.Sucrose synthes;
D is ess energy

Tequires |

187. The diagram represent part of the nitrogen cycle.

Which process is carried oyt by nitri fying bacteria?
Nitrogen in-4; ‘
o
; J,A
B . Ammonia

Nirogen Components (Pfurog ¢
ol - Nitrogen Compounds | Om[fmmds
in Plants i Aniols

s

188.From which cell organelle are nucleic acid absent?
AChloreplast B. Golgibody
(Mitochondrion D. Ribosome

110 What will break an ionic bond between amino acids?
1 Concussions B. High temperature
idrolysis D. pH change

{"The drawings show stages of the mitotic cell cycle

AN
S

4 . '
“r‘:’ ; ;g‘\&‘ e . -
b A [
?J'a{ff",}{ o - ’ ur&
i, g‘%

-5 ‘@?;;ﬁa

X‘I ) 4

et
In which erder do the stages oceur?
First ? st
Al 2 | 3 5| 4
Bl 2| 4 1 5113
C[{ 41 2 1 J |3
D| 4| 2 k| I |5

191. The first in milk produced by the mother for a new-
born baby contains antibodies. What do these antibodics
provide?

A, Artificial active immunity

B. Artificial passive immunity

C. Natural active immunity

D. Natural passive immunity

192. Which protein has a fibrous structure?
A.Amylase B.Collagen
C. Haemoglobin D. Insulin

193. In which form is carbon dioxide mainly transported in
blood?

A.As carbamino — haermoglobin
C.Ashydrogen carbonate

B.As carbonic acid
D. Insolution

Below are names of groups used when classifying
organisms,

L. phylum 1. kingdom
V.species VI. genus
Use it to answer question 194

[1l.class
VIl. order

IV. family

194. The correct order when grouping organism is
A LILIL IV, V, VIand VI

B.LIL VL Vand VIl

CIL LI, VILIV, Viand V

D.ILIV,L VL VI[,land V

195. During sexual reporuduction, the maganucleus in
paramecium

A.divide into2 parts
C. breaks into4 parts

B. divide into 4 parts
D. fuses with the micrenucleus

196. Which of the following tissues represents supporting

tissue? ‘ .
A. columnarepithelium B, cartilage
C. striated muscle D.nervous tissue

197. The creamy semi-fluid of food in the stomach after

some hours knownas
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R.chyme

v chile D "hnlin(‘

T ohde ros is not in the male
- ; ies v

198 Which of the following sinicly

- . . al

eprodective pans 3. Prostate gmn.dlcq

A Umferons tubule D). Seminal vesicies

U pridymis forms a similar
hich pe
+ Amocba w
100, The organcllc in

isthe
. in vertebrates1s
o kidncy in vErcs e
l'unclmln with thatof the B contractile vacuol
AL nucleus

dium
C.mitochondrion D. pseudopo

m deadratis
200. Steady spread of the unpleasant odour fro
aphysical i)mccss called
A.cyclosis
C.osmosis

B.diffusion
D. plasmolysis

ion first
201. De-oxygenated blood from the head regio
enters the heart through the
A.rightauricle

B.right ventricle
C.lefiauricle

D. left ventricle

202. Which of the following is not a characteristic of
enzymes? .

A .zt{\ey are proton which are activated by co?cnzylset:a e

B. they are specific and can act only on specific subs
C.They are organic _

D. Their reactions are irreversible

203. The best way of protecting natural resources is by
A.creating game and forestreserves

B. enforcing conservation laws

C. embarking on tree planting

D. prohibiting lumbering forest reserves

204. One basic characteristic feature of viruses is that they
grow

A.ascolonies

B.as jelly-like materials
C.inside living cells

D.asplant
205. Which feature is

a characteristic of prokaryotic
organism?
A.Acell B.Circular DNA
C. Mitochodria

D. Rough endoplasmic reticulum

206. What is meant by resolution in

A. the product of the magnificatio
the objective lenses

. the shorter distance
separate

C.thesizeof thesm

. twice the wavel
Specimen -

lightmicroscopy?
ns of the €yespiece and

between objects that cap be seen as

aller object that canbe seen
ength of the light use to illuminate the

207. From which o
A. Chloroplast
C. Mitochondn'a

3. Enzyme reaction
C. Gascous exchangq
1. Protein Synthesig

209. Which leve)
globular shapes of ¢
A. primary
C.tertiary

Prote;
"Z)?mcg'? "

m:\inhih-

S
b CC{}nda ”h-:

) quatcna

210. What bonds ho|q Subgyy

enzyme?
A.disulphide

ate to
the ety
C.hydrogen

B.glch s
Sid
D. peptige
of the f‘ollowin s

e oy e

211. Which
system?

A.maize, bamboo, Waterleap
B. waterleaf, balsam, Wheat

C. waterleaf, COWpea, balsap,

D. wheat, riceand COWpeg

212. Which adaptation woulq
active transport of carbohydrate ;'}:’;ease the Miten,
A.area where the ce|] Wwallis thin aplany celp o
B. increase Permeability of ihe cell wa)|

C. large surface area of thecel] g
D. large volume of the ce| vacuct:ll;,f e MeMbrane

LADOKE AKI T \'
TECHNOLOGY pmxﬂ%;[mk e
ayeroftheeyein mammals jg
B. Conjunctiva
.Sclera
214. Ultrafiltration in the kidne

A.Bowman'’s capsule
C.Loop ofHenle

of Plang -
Prog

213. The nutritive |
A. choroid
C.comea

y takes place in the
B. Pelvis

D. Proximal convoluted tubule

215. Which of the following bones is not a component of
the forelimb?

A.olecranon B.ulna

C.tibia D. humerus

216. The condition in which the anther mature before the
stigma is called

A. protandry

B. epigyny
C.hypogyny

D. protogyny

. into
217.In most true fems, sporangia aregroupedi
A.indusium

B.sori
C. fronds D. prothalli .
iclers in the F. 07
218. The ratio of carriers to sicklers In the c;m"‘ )

1wo
derived from a parental cross of
haemoglobin S geneis
A.3:

.3 B.1:3
C.2:] D, 12

214

]




219. In which part of a legumineous plant can bacteria like

Azotobacter be found?
A.spongy mesophyll B.roo
C.stem internodes D. stex;n::;c::s

Jnadi i
2120(26'3) i’he'c"t)’led"""“s stem, companion cells are found
A.endodermal cell B.sieve tubes
C.xylem vessels D. pericyelic fibres

221. The position occupied b ismi i
jsreferred toas pied by an organism in a food chain
A.trophiclevel B. niche level

C.energy level D. feed level

22. The ventricles of the mammalian heart are more
mugcularthan the auricles because the

_auricles have smaller capacity

'Ventriculcs are largerin size

ventricles pump blood to distant organs
D. ventricles receive more blood

93, The young shoot ofa plantis referred to as
A. Radicle

B. plumule

¢.Bud

p,branch

215
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areanisms.
= A ROn-living ohi i
[ .J / NE objegy like e ¢
e ::..:S".n .q_sa:.:,..m:wu“w Stals can also Wwow' i
hectuise it takes plage d _
a..::.ﬂ. Particles op 1
Growth in living o Anism :
g 8 i
?.E_:o_.._ of pew v_.:ﬁmv_mnﬂ "
4 €= Onion bulk (plant ..é_:.
- On X 085
e St v
B proteins and alss o O%! pparatus) moxir
p 50 transpor Organic I o e
P ofthe cell materials in and
0. D = The nucleng Contain
! 5 thread-lik
o ike
x “Hw.n:”w _HMM__;@ camy the genes. The mn:mn:.ﬂm
" omatis thread which Joins 1o fi
chromatids. A chromosgme consists of two mﬁ_.am_.ﬂ

fied hy a) fiving

0. B = A matured piant ¢
hence has rigid shape,
i1. €= The reservoir of energy fo 1 :
the mitochondrianot the _Mw_ocwpxn ¥l perrind by
12. C= Centriole is peculiar 1o animal cells while mi
L hile middle
lamella, starch grains and 1l egh .
peculiar to plant cells. Frllose ‘cell. all e

13. B = Endoplasmic reticulum trans
within the cytoplasm and the nucleus i

14. B = 1= cell membrane; 2 ~ rough endoplasmic
reticulum; 3 —nucleolus, 4 — mitochondria; 5 - Golgi
complex; 6 —nuclear membrane,

15. C="The nucleolus is a dark area in the nucleus where
ribosomal RNA is being made,

16. C = The mitochondria is also known as the power
house of the cell because they generate most of the
cell's supply of ATP use as a source of chemical
encrgy.

ell has a cellulose cell wall,

I7. C = The chromesome contains genes, which are the

units of inheritance,

18,
tonoplast.

19. € = Cell wall and chloroplast are peculiar to plant

cells.

20, B=Ribosome s responsible lor protein synthesis,

2
2, A=Cy

2. A = The role of lysosomes enabl
cell of harmful substance. They are also called the

. A=seelb

cytoplasm.

B = Cell vacuole in plant cell is surrounded by the

toplasm in unicellular organism e.2. Amoceba is
difTerentiated into ectoplasm and endoplasm just as
the protoplasm is differentiated into nucleus and

¢s it to detoxily the

erlomte 2 hige

e\

St

= aovi g

Agiretates of cefls fory ssage

Well enoribimated <vstéma e fepme an

arganism

An mnocha 19 2w

tsalsoasinglecell

28 B = Rods and cones are cells presem in the rering
tissue inthe eve

29 B = Onion bulk is an organ - agereeates of epitheli
tissues

30. B= Tissue are aggrogates of cells perfarming oo ¢
mare functions.

31, € = Kingdom protista connsing protists (Protorea ¢
Amocba and protophyta ¢.g. Chlamydomonas) a
cukaryotic unicellolar organisms. They I
specinlized tissues and organs

32, B=Aviruspossessesstrand ofnucleic acidwhich m

be DNA or RNA.

33, A = Presence of DNA or RNA in ~iruses
responsible for the transmission of charucters.

34. B = Mitachondria and chloroplast are 1= mhsible
cellular respiration and photosynthesis resnectively

35. A = The nucleus is a central organelle becaus

contains genetic moterials used  in controlling o
activities in organism

36. D. = Water is a medium of all metabelic
the body of living organisms.

37. A =Mitochondria will dominates in cesthat req
more energy for its activities. Spermrs evlls con
many mitochondria to provide eneryy for 1
propulsive movement.

38. D =Ribosomes are attached to the wa=1le of the
endoplasmic reticulum.

39. B=Allcells have plasmalemma (cell membrane

40. A=A bacterial cell (a prokaryotic ced) Las o n
or any membrane — bound organelle henee its ¢

protein i.e, DNA lies in the eytoplasm.
41, B = Non-living things have relatively low
content compared to living things.

CHAPTERTWO

A= Prokaryotic cells lack a defined nucleus: v

membrane — bounded organelles but they p

complex cytoplasm,

2. A=Thepioneer organism in a plant successio
rock surfaces are some species of cnutos
followed by foliose lichen and then mosses.

3. D=Kingdom Phylum Class Order Genus
As we go down the levels, the variety of ¢

decreases and similarity of organism inereas

4. B = Kingdom-monera-haveprokaryotic
bacterial and blue green algae. Their nuclea
e.g. chromosomes are found seattere
M,S_u_mma asthey fack a nuclear membrane

6. B = Blue - green algae are prokaryote
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MONera, protophytes sre plant -like protists 4
STHM_\dmnungu L,"gdnm r;'i[‘ﬁ!'lﬂﬂ. Al W"“S Bte
URAryotes and not prokaryotes. "
= Bncterip are pr:Larg.'oics. All prokaryotes are fon
f[;Utlcnled
- = Bacterin will not survive in salt water.

% C - Eukaryotic cells walls are usually madcri:::‘
cellulose or chitin (fungi). In contrast, most bac:: of
cell walls contain peptidoglycan & newwor
modified sugar polymers.

10, E= Ay ofthe above

11. D = Malaria is caused by a plasmodium. a P"°’°z°a"i'.
Pneumonia can be caused by different types od
;!‘icm“"gﬂnisms. including bacteria, viruses an

ungi, .

12. B = Putrefying bacteria are usually anaerobic. Thl::y
decompose animal proteins resulting in amines such a

%ll!)“"ZScine and cadaverine which have a putrid odour.

ey causc food poisoning.

13. D = Bacteria tcgain are 8;he most powerful hu"}!!:‘
poisons known and retain high activity at very high
dilutions. .

14. D = Immunity is the state of having sufficient
biological defenses to avoid infection, disease of other
unwanted biological invasion. The case in the
question gives an acquired immunity. i

15. C = Pellicle is an animal-like feature in euglena.
Although the possession of flagellum is also animal-
like, it is present in some plants like Chlamydomonas.

16. D =The contractitle vacuole is for osmo-regulation.

17. D = Plant characteristics of Euglena include: (i)
chloroplast, therefore, nutrition is holophytic
(autotrophic); can be holozoic in the absence of light
(ii)) store food as starch-like carbohydrate, paramylion
(iii) Possesses pyrenoid, an organelle found in many
algae, which functions in the synthesis of paramylon.

18. C = Spirogyra is non-motile, Euglena moves by
means by cilia and chlamydomonas moves by means
of flagella.

19. C = The mushroom bears a microscopic “fruiting
body" which consist of a foot (hyphae) which attaches
it to the substrate, a stalk or stipe which bears an
umbrella shaped portion at its end known as pileus or
cap.

20. B=Lichen is formed by the combination of aigae and
fungi; the algal part is found in between two fungi
parts; while the alga produces food by photosynthesis,
the fungus protects the alga and also provides water
for photosynthesis, hence, the two are in a symbiotic
relationship.

21. C = Spore production and dispersion occur in all the
classes of organisms mentioned.

22. E = Fungi lack chlorophyll; hence, they cannot
photosynthesize. Conjugation occurs in algae and
fungi only while mosses, ferns and some algae show
alternation of generation. All of them reproduce by
forming spores and not seeds.

23. B = Fungi are multinucleated and multicellular with
exception of yeasts, which is unicellular.

24. B

25. C

26. D = Evolutionary trend is as shown: Schizophyta

terg Th '
;;pclmmgxk‘\g;; (seed Nams;‘d“p")tgh“'fm,. |
e G .03“"\nsm pﬁmat"ferq;. ‘
Ang\ospem‘;S_ (Fio\vcrmgphms’ Thg [tm“_ 'g}‘,,}, 3 b
Memory Tip: Samye| . fferg) ' 5
Sugarcane. The Biolnnis; o :
terresini 1t (require Moistyre - Mhah; 1
Spermatophytes (Gymnospem, re for femi " Moiq, |

liveexclusively on dry Japg S ang A '!""‘inm

28. C ' 8105 e
2 D= Taliogh |
30. D=Thallophytes (Algae), i

Liverworts)are non - ,,as)cu'l‘;’rﬂryo hyte (M
31. B = The dominant phase i.n S5 ang

32.
33.

34,
35.
36.

37.
38.
39.
40.
41.
42,
43.

45.

46.

47.

48.

49,
50.
51.
52.

53.
54.
535.
56.
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(Becteria) = Thallophyta J
and ‘.ivcr\\(\r‘*§ “( ::gac)nm}h

bryophyte is the sporophyte.

&
C = Only Pteridophytes ap
: ' S

their vegetative bodies d; Pematgp),

stems and leaves. Iferentiateq intg t{lu? haye
C
A
B = Sporophyte is the domj

nan .
of mosses and ferns, tPhase in ype |

th he lif
generation At show altema:i:;y:(':e
B = Whistling pine is a gym
whichare nakedseeds, " Pe™ and haye COnes
D A
B
B
C
A= Double fertilization is pecyljar .
leading to the formation ofﬁ'uitandt;:]: Wering plan
D .
D

D = This is because insects can Jjve :

habitats and can survive unfavozrnall;;ec;: d‘?{nost all
their mode of reproduction, undgﬂns and
metamorp_hosxg makes them very difficylt 1, er;ﬁ oing
B = An animal is said to be radially Symmetrica] icate,
it can be divided into two equal halves alon = Whin
e.g. hydra. Sany plane
B = The bodies of coelenterates are ¢cg
clearly marked layers of cells, an outere

inner endoderm i.e. they are diploblastic ::l:oldniaﬂll.1 nda
B = Coelenterates have a cavity within their bo&iy the
entero/gastrocavity with a single opening ks
outside (mouth) for ingestion and egestion.

B

D =Coelenterates reproduce asexually by budding
B
B = The cniodoblast is an ectodermal cell in which
there is a large sac, the nematocysts, that are used for
offense and defense.

D = Coelenterates are pseudecoelomates; they lack

true coelom or body cavity called enteron.
B

E

A = The hypostome is the most apical structure, the
domed portion of head where the mouth opens.

E = The testes are usually located below the tentacles

mposed of two

A
i
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: IDE ) ang o anigle plane, most
65 C ‘

. = Hudey ;
fertilization ;i :;lo::f:jnaphmmrc but prevent self -
first hcfnre:h.}m,ﬂn," T ).¢. 1estis and sperms mature

67. D .

68. (_"=C°e'c“l€1’mna

w0 C = Annelids ape
nematodes are not.

70. C=Asaresult of the;, metamer:
7. D= C(?cmn in carthw; Mo

OMETsatting.

ndplmyhclmimhes.
Stamerically segmented while

0
segments. Eges are Jaig in the

3 “ c
=3, D= Thesoil is groung upin lhc:i:zzar.d
20 '
1.
«4 C=Phylum Arthropoda js divided into

= four subphy|
namely: Crustacea (e.p. phyla
cockroach), Arachnida (cg' s;:::)- Insecta (e.g.

i \C8 r) and Myriapoda
. (;,g. millipedes and centipedes) Memory tip: Clm.

¢ B = Snails have tentacles, earthwg
and millipedes have antennge, rms have cheatea

# D= Arthropods have a segmenteq
- made of chitin, body, exoskeleton

C = The thoracic section of

crayfish has €ight peirs of jointed appendages,
first three pairs are maxillipedes or “jaw-feegt". TIE;
help to hold food material during feeding,

4 A=Onthe head ot: insects are a pair of antenneae (not
wo pairs) and a pair of compounds eyes,

g C=The characgenst ics described are ]| true except in
C. Each thoracic segment bears a pair of joints legs.
Thethree NOT two.

ph

E g = Pedipalp, also known as feeler, is used for feeling,

JTE: Spiders have spinnerettes on the abdomen from
shich the silk used in web-making comes. Not all
spiders make webs, some hunt their prey.

{ C=Arachnids have no antennae.

: D=A centipede has poison claws which it use to hunt
is prey while millipedes feed on dead and decaying
sganic matter. A centipede possesses a pair of legs at
sch abdominal segment while millipede possesses
wopairs of legs at each abdominal segment.
(=Insects have two compound eyes while millipedes
tetwosimple eyes (ocelli).
8= Snail body is covered with hard calcareous (not

the cephalothorax in
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8], B

92 B - _

93. A - Viviparity i when fertilized eggs are proviusec,
developed and nourished inside the bodv af the
iother through placenta Fxamples are afl placenta

mals.

- 8?:}1\:“"“} is the laving of eges in which the embryos
hatch outside the body of the parents Examples are
amphibians, most fish (e.g tilapia)and buds (e g heon,

igen duck)

- E)En\-ivipnrity is when fertilized eges are produced,

developed and nourished inside the body of the

maother without placenta and hatch before or soor.
after eggs are laid, Examples are certain fishes and
reptiles.

B = The first terrestrial vertebrates are reptiles: they

evolved from amphibians (inbabit land and water).

95. D

96. D
97. A
9%. B
99, B=Volvox existsasa colony.

100.D = Hyphal wall of fungi are made of the chitin.
101.B

102.D
103.B
104.B
105.C
106.B = Aves (birds) are completely oviparous,
107.C
108.C
109.A
110.C
11.C
112.B = Obelia is a coelenterate.
113.C=Metameric segment.
114.8
115.8
116.B
117.C
118.A

94.

223
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2. C = Spirogyra have unbranched filaments (straight
filament) .

3. E = Pyrenoids are associated with the formation of
starch.

4. B = Gametes are dissimilar usually “male” and
“female” gametes. . .

5. B = Some species of spirogyra have rhizoids which
they use to attach to surfaces.

6. D= Spirogyra cells is coated with amucilage layer and
gives aslippery feeling,

7. A

8. E = Autotrophic (holophytic) because of the presence
chlorophyll.

9. A

10. D

I1. C

12. €

13. B =The vegetative body of fungiis called amycelium.

14. C= The rhizoid is the root-like structure of the mucor
and rhizopus. It is formed from the hyphae.

15. C = The cell wall of fungi is not made of the normal
cellulose found in other plants but chitin and a special
type of cellulose called fungal cellulose.

16. B = Fusion takes place between two gametangia,
which are multinucleated cells formed from branched
hyphae of each.

17. B = Structurally, there is no difference.
Sporangiophore is a vertically growing reproductive
hypha, which grows away from the substrate,

18. A = Fungi e.g. Mucor, Rhizopus and yeast are non-
green. They lack chlorophyll,

19. B=Insome fungi, the filaments are divided jnto cells
by cross walls (septate) e.g, Penicillium, but {n others
€.8. Rhizopus the cross walls are absent (non-septate)
or coenocytic.

20. B
21. € _
22. C= Carbohydratc is absorbed as glucose a5 in other
heterotrophic organisms.
23. C=Infungi, carbohydrate food reserye ; :
form of glycogen and not starch, stored in the
24. D = Rhizoid perform similar functjo
plants absorption. 1S 85 roots of
25. A=Inbryophytes, the male ang female ge
antheridia and archegonia respectively ateorgraxés, the
in the gametophyte. Produced
26. C l '
27. A= Asexual stage is the sporg . .
the sexual stage is the gamgtopll:;t};t egf: ;Zl;i_ltlon While
28. A = Male gametangjum (antheridiy o
gametangium (archegonium), This m); female
fern. S also true for
29. D = Gametophyte stage:
(spermatozoid) and arch%go,? izor:h?:!_usr ‘antheridium
Sporophyte stage: Fern plant 310 e Bre'l)
30. D=Aninflorescence is areprodyct] 1Ur spe e
Ve structure foyng

CHAPTER THREE

P,= Spirogyra is a filamentous algae, the cell§_a:16
Joined end to end. Each cell can carry out nutrltllo )
respiration, growth and reproduction independently.

3L
32.

33.

34.
35,
36.
3%

38.
39.

40.

41.
42,

43.
45,
47.

48,

49.

50,

al;

52. B
33.
54. D

35.

56.

37, C

+ D =Culte,chynacell walls are’

in flowering plants (angiosperms) ¢gpg;e,
flowers while strobilus is the reproducﬁv‘;"g of Many
gymnosperms consisting ofa numberofsp; FUCture of
D = The sporophyte on ferns is the vigip), ferophylls.
is diploid and independent of the gametoph {n Plant;j
B = I —Archegonium (female sex )(f) re.
~Antheridium (male sex organ) 1] Rhizoidsgan); I
B = The structure contains both mp|, and f

: : emale
gamete. It is therefore equivalent to the 8ametop)
generation of moss. Phyte
C = The sporophyte is the dominant
descriptions are true of the prothalus.
D = Sporophyte = diploid (asexual reproduction)
Gametophyte =haploid (sexual reproduction),
D = Antherozoid + archegonium = Zygote (inside
haploid archegonium).
B = Each spore germinates into a bisexual prothallus—
gametophyte generation.
B =Dryopterisis afern.
B = Many sporangium are organized into a sorus with
orwithouta cover or indusium.
B =Spore dispersal is effected by means of the annulus
and stomium under the control of changes in humidity.
The hygroscopic annulus absorbs water from the air
when the humidily is high. ;
C ,
B = Each sporangium is made up of a head and a stalk.
The head is ovoid with a wall made up of thick -
walled cells called annulus, A few cells of Ehe wall
however remain thin-walled forming the stomium.
B 44, E
C 46. D .
A = Duration of sunlight determines the flowenng
period of a plant.
D = Axil isehe angle between the leaf 1] and the s}:er:
in which the axillary bud II borne. Node 15 ¥ :0
leaves are attached. Internodes is the part between®
successive nodes.
D = Photosynthesis occurs in the mesophyll :eilti;f
the leaf chlorophyllous parts in the shoot t{l‘/)-
Photosynthesis is least likely to oceurin ther(:oue s
C = The characteristics combined in C are If
monocot. They also have fibrous root syste tiation

— . . ianof differen

D=Root hairs develop in the region of or Zone
(region of maturation), hence the regton &/
differentiation is also called the root hair &

P]ant. Other

. d.
dis storé
D= Cassava has tuberous root where o0 ing 100k

= White mangrove have br:ilﬁ; intake ©
(pneumatophores) which allow " .
atmospheric air. ; jder™*
C= \I/)alamen is a spongy, ,_nulnple i af
covers the roots of some eplphytes'i
layers thick and capable of abS%"
moisture and nutrients. o monﬂc"t
C=No secondary thickening m
the absence of cambium. two adjacent
= Medullary rays lie between t
Eindis pickened® | orc
19

s ; sists © £
While parenchyma cells OS5 i spic



juction in Flowering Plants
U

rﬂl
{ y
/ Fﬁﬁd“" ¢

§
i"f

Pedicel

re of an hibiscus flower
|reproduction in flowering plants centres around the

gructu

;;\f:r vgithin a flower, there are usually structures that

aduce both male gametes and female gametes.

fepal: protect the flower bud.

pal: brightly coloured and scented and may have

wcwrieswhichare all used to attract insects, petals in wind

polinated flowers are tiny, and used for pushing the bracts

(efike structures) apart to expose stamens and stigma

nther: has pollen sacs with pollen grains which contain

temale nucleus (male gamete).

Stigma: platform on which pollen grains land

Ovary: hollow chamber, ovules grow from the walls.

Palken tube: pollen grain lands on stigma and creates a

tanel down the style, through the micropyle, to the ovules.

Smcture of non-endospermic seed:

D",""Pmem of the ovule and female gamete

Uitz he ovary there may develop one or more ovules.

m“"“'f begifis life as a small projection into the cavity

e Y-As it grows and develops it begins to bend but

ansattached to the ovary wall by a placenta.

m;ﬁ star, the ovule is a group of similar cells called the
Us. Asit develops, the mass of cells differentiates 10

m::i’n‘""e" and an outer integument, surrounding and
) cE‘he nucellus within, but Jeaving a small opening

Soe micropylc_ N

bapleig cmre of the ovule is an embryo sac containing the

g8cell(the female gamete).

Stamen

Ovary
petal

N Sepal
N

\ ‘/"’ Receptacle
Superior ovary
V— petal
W” Stamen

Ovary
Sepal

\ ( reegeptacle
(cup-shaped)

Half inferior ovary
e \ Stamen

petal i
Sepal

@]\ Ovary

l,/ Receptacle
Inferior ovary
Types of ovary

Development of the male gamete

Each anther contains 4 pollen sacs. Many pollen grains
develop inside each pollen sac. It begins with a mass of
large pollen mother cells in each pollen sac. All are
diploid.

In each pollen grain the wall thickens and forms an inner
layer (the intine) and an often highly sculptured outer layer
(the exine). The surface pattern is different on pollen
grains from diffcrent species. When the pollen grains are
mature, the anther dries out and splits open (a process
called dehiscence) andthe pollenisreleased.

Haploid
nucles

Generative
nucleus

Tube
nucleus

Exine

Intine

Mature
polien grain
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10, C
S A
0. C

0.B
5.A
).A

Y W v

A\

161.D
166.E
171.B
176.A
181.B
186.C
191.D
196.B
201.A
206.B
211.C
216.A
221.A

4.c 148.C 149.B
152.B 153.A 154.D

]SS-C 159.A
a.C 163.A 164.D
167,E ]68-A 169. A

173.D 174.E
178.A 179.D
183.A 184.B
187.C 188.B 189.C
197.B 198.A 199.B
202.A 203.B 204.C
207.B 208.B 209.D
212.C 213.A 214.A
217.B 218.C 219.B

222.C 223.B

150, ¢
155.n
160. F
165.D
170.E
175.D
180.D
185.D
190.D
195.A
200.B
205.B
210.C
215.C
220.B




them,
59, B

= Py} -
60, - B = Periderm cells are cork cells in the stems of dicots.

The periderm |
cmnh!i criderm is produced by the phellogen (cork
6L A = antoward the outside of the stem
« A= Meristematic tissue contin api ivi
. . : u : e
producing undifferentiated cells = o epldly divid
62. C=Seepage 36. '
63. E = The leaves of onj
onion a ' i
. grgnn kriownasblb, are modified into a storage
. B = Bulbs like garlic i
and onion st i
s Ef Slllggar rather than as starch ore food in the form
. B —3 XY h) > : -
leave53§ il um pinnatum can be easily propagated by
ecause their leaves can devel
adventitious roots at t} bl =
buds d ! he nodes along the margin. The
evelop into new plants.

66. C

67. B jTrlchocyst in. paramecium is for defence.

68. C=The cont!'acnle vacuole is present in both Amoeba
and Paramecium.

69. D = Contractile vacuole perform a similar function to
kidney, osmoregulation.

70. E=The c_ell membrane is also known as plasmalemma
and provides a layer of protection to cell. It forms the
outermost part ot: membrane in amoeba. Pellicle is the
membrane covering that protects the paramecium like
skin. It is responsible for the definite shape in

paramecium.
A =Amoeba excrete ammonia through cell membrane

(body surface) in dissolved form.
7. A = Excretion of ammonia— body surface;

' Osmoregulation—contractile vacuole.
. A = Amoeba feeds predominantly on bacteria and

7.

diatom. .
M. C = Contractile vacuoles are osmoregulatory in
function as they are involved in the removal of excess
water from the body.
BC _ .
16, B = Cysts formation is a means of survival under
adverse conditions.
77. B - . -
moebiasis) isan infection of
ba called

. E=Amoebic dysentery (2

the intestine (gut) caused by an amoe

ong other things, can

Entamoeba histolytica, t.hat am y
5 cause severe diarrhoea Wit blood.
- C
0o |
.y The surface of the pammecium is f;f:l\;«;':g W&:g
tilia and contain bottle-shaped OT& )
h gich"‘:ysts.
a1 tof water
"}' E=Ciliain the gullet createaswwll)l:g “:Tcnin o the
| Which drives food MOSEY. " ted through e
nouth-pore (cytostome). Food 15 €5
metabolic

y Mal-pore (cytopyge)- . mov
= As in Amoeba, paramecmmtrz
daste by diffusion throug_le vacuole
} SSmoregylation s by contract™>

, ; The contractile vacuole P sis

: er osmO .

L g absorbed by ia) accomp?
) genous wastes (ammon tof1d

an is usually the prima

and cow are the sccondary host.

87. B = Two specics of tapcworm that commonly in
man are Taenia solium in Pig (with hook) and 7a:
saginatain Cow (without hook).

88. A = The excretory ducts and the nerve cords
down the entire length of the body.

89. D =1 - hook, Il - sucker, III — head or s
neck, V—-young proglottids.

90. C = Proglottids, which are flat segments budded «
from the neck (1V) behind the scolex or head.

91. C = Tapeworm feeds by absorbing partly digest

food in the host's intestine.

colex, I'

92. B

93. C = Have microtriches on their body surface for fo
absorption.

94. D

95. E

96. C=Eggs in the mature proglottid of the tapeworm ar
stored in the uterus.

97. D
98. B =It bores into the blood stream &

the alimentary canal.
99. A
100.D
101.A
102.D
103.A
104.C

105.B
106.C=Samuel The Biologist Planted Sugarcane.

hrough the walls ol

CHAPTER FOUR
B =The structure labeled I is the proboscis.
D =Proboscis is modified for piercing and sucking.
C = The larval stage of a mosquito is called wriggle
because is moves by rapid wriggling.
4, C=0il prevent the larval and pupae from breathing,

hence they will die of suffocation.
A =The female Culex mosquito transmits Wuchereria

bancrofti, a roundworm, causing filariasis
(elephantiasis).

6. C=Salivainjected during mosquito bite is principally
to prevent the host's blood from clotting. -

D = Female Anopheles — malaria; female Aedes —

W —

7.
yellow fever and dengue fever; female Culex —
elephantiasis (filiariasis).

8. A = Anopheles mosquito have air—floats on eggs,

which are laid singly. Culex mosquito lay eggs in

batches which float easily.

9. B and C = Anopheles larva breath through the
Spiracle, and anal gills on the 8th and 9th abdominal
segment, Aedes larval breath through the siphon
(breathing tube) connected to the tracheal system
located on the 8th abdominal segment.

10. B=Movementisby the tail paddle (fins).

1. D = Female Anopheles mosquito transmits

plasmodium, a protozoan parasite causing malaria.

12. C = mosquito undergoes complete metamorphosis.
Cockroach undergoes incomplete metamorphosis.

13- D

14. B= Elytra is the fore-wing borne on the mesothorax



(2nd segment of the thorax). ‘hes the inseel
B = The correet sequence that describes '

o i), Femur
segmented leg is: Coxa (i), Tronchanter (iii), Fem
(i), Tibia (iv), Tarsusand Claws (v).

- D= The claw (v) of insccts is used for gripping or

holding,

: ; : ised, used
- C=Themandibles or jaws arc highly sclerotised,

for chewing,

- € = The style is what diffcrentiates the male

cockroach from the female. Present in male and absent
in female.

- E = Mctamorphosis is the stages which certain

animals like insects, toads and frogs undergo before
they attain adulthood.

- D= Afier mating, female cockroach lays its egg in a

honey egg ~case called ootheca formed in the body.

I. C=Thenew emergent is called nymph,

22. C = The nymph are wingless, small in size and
sexually immature compared to the adult.

23. C=The cerci has mechanoreceptive hairs called setae
that are sensitive enough to detect the change in air
pressure cause by fast approaching object, like a
predator, hence an organ of defence.

24, D=The cockroach antenna, also known as feelers, are
responsible for the sense of smell, without which the
cockroach willnot be able to locate its food.

25. B=1-compound eye, II —antenna, I11 - proboscis or
sucking tube.

26. C

27. A=Themouthpart of housefly is modified forlapping
and sponging. The proboscis is formed from a
modified labium; itisa sponge - like organ composed
oftwo halves called labella,

28. D = The head of a maggot (housefly larva) hears a
hook with which the larva tears up food and drags
itselfalong,

29. B =The hing wing of housefly is modified as halters
also called balancers,

30. E

31. D = Malaria is transmitteq by female Anopheles
mosquito. Housefly could Spread diseases sych as
typhoid fever, diarrhea, dysentery, cholera and
poliomyelitis.

32. A= Temn't'e ce;n digest cellulose wity the help of
protozoan that live in workey termite’ ie 1
symbiotic relationship, FILES gut. This is

33. B=In termites, new kin and quee
from the adul( rcproductivi Fromqthe slt‘mi:?cglrc?: =

34. B =The Ialck o;” pigment in the Workers Suggest‘ the
common, though misleadin a g »
these insects, : Sl White ant for

35. C

36. B= i i -
q“cc':]‘l.nc termite colony will no longer exist without 5

37. A

gg R;Tr;lrm |!c.s livein lgnnit‘?rium built witly clay.

pequeen is distinguisheq from other cagte |, l
Prominent and extended abdomen ‘ L
10, B '
41,

A= Adull butterfly helns in pollinat:
lrvg (caterpillar) fccdspon pollination Wherens the

them ang reducing theiry o (;:.fopﬁl lhe-—;‘):-‘ desiy oy_i! 2

42, D=1]=silk thrcad 11— Spiracle V-

43,
44,

45,
46.

47,
48.
49.
50.
51
52.

53.
54.

5 Silk pag,

C = l-antenna, ll-compound e
[V—-coiled proboscis.
A=Mouthpartof butterfly,

A = Butterflies have thread-|ike
like knob at the end.

ycsa ]“ -~ mOli!h p

antenng With 4 ol

=Mosquito larvaare filter feeders,

OOo>>0>

= Cockroaches and grasshoppers undere

incomplete metamorphosis.

Os5

A = Grasshopper larva (nymph) destroy plant leave:
Grasshopper adultalso destroy plant leaves,

55. B

56.
57.

58.
39,

D = Moths are insects closely related to the butterfl
They are destructive in their larva (caterpillar)stage.
C = Ecdysis or moulting is the shedding of
exoskeleton

A

D = Except in the head, each segment of insect is
covered by a dorsal tergum and a ventral sternum.

60. A

61.
62.
63.
64.

65.

66. B

67. D

68. A

69.

C = Spiders have no antennae, Antennae in cockroach
and butterfly are long.

C = Noctumnal insects are
cockeroach.

B.

B = The exoskeleton (cuticle) is secreted by the
epidermis and is composed partly of chitin and partly
of protein. .

B = The tracheal openings in insect is the spiracle
found on the abdominal wal L.

= Elytra, the first forewing is bome on the
mesothorax (2nd segment of the thorax). -
= The abdomen in insect is devoid of fi_PP‘"“jaf"ZI
except for a pair of jointed anal cerci.whlch projé
laterally, one on either side, at the posterior end.

active at night e.g.

H a
E= trumpet (respiratory trumpet) is found in the pup
of mosquito not alj insect.

70. E=N

71. E

72, A
73. C

74. D

75.

= Nostated differences in the options.

= Adult insect reproduce to perpet
generation of the species.
=Both have biting mouth parts.
= Moulting in insects is the per s
replacement of outer cuticle (older cuticle):

ate the

—
jodic shedding ©

n \\'f(h

increas
activities gradually iner

C = Insect
temperature.
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CHAPTER FIVE
C = Fishes are cold-bloodeg| (

Poikilothermi i
whose body temperature Varies nccording; 'li):l'\"nm's
in their external snrrmmdings‘ others .nzﬁﬁ:

amphibinns and repliles,
None of the options is correet = ¢
have 5 to 7 pairs of 8ills withe,

y fish
Nop. lland V =¢g
= am-lined

3. —
artilaginous fishes

: It operculum (gi
cs have gills cove dp =

oy red by an opercula
rtilaginoys fishes IV = =
shape with a bonefishes,

during passage in Watas neck minimizes friction
C = The swim bladder contains
adjustable with changing press
buoyant, Only found in bo
B = The dorsal, ventral a
the fish so that itdoesnot
E = The lateral Jine cont
the fish to detect vibratio
between differences in

C = Paired fi

limbs of high

pectoral fins.

B = Gill rakers preven

passing through the gill

9. B=The pectoral and pelvic fins are used for steering

balancing and slowing movement. ’

10. B = Lung fish breath with the gills in water and also
has a swim bladder that stores air for respiration

Il. B =Pectoral fins lie just behind the gill covers.

12. C=The urearaises the body fluid osmotic pressure in
other to prevent dehydrating.

13. B = Fertilization in cartilaginous fish is internal and
only a few large yolky eggs are produced, each
protected in horny egg cases. Development is direct. It
has cartilaginous vertebrae.

4. B=Operculum is only found in bony fishes.

5. D

6. C = A fish moves forward by a combination of
undulatory contractions of the body muscles and
beating of the tail from side to side. .

. E=The swim bladder do not store excretory material.

In some fishes, the swim bladder lies against the ear

and act as an amplifier to enhance sound detection. h

C = Olfactory lobe is more develop:d ";e 0:

Grtilaginous fishes because they depenbe’l?fm and

their sense of smell. However, it is the cere

y Ptic lobes in the bony fishes.

8= Cerebellum controls muscu

y B=A, C,and Dare true S

8, Development of fore limb 18

' Metamorphosis of toads. '

The eggs laid in strings of Jel'y

. ~The long and coiled intestin® 'herb

4 pole to enable it feed on weeds in

"4 = Fertilization is externs the fem

| «Pfoduction the male mq“'“s to'; ¥

i Xtrudes her eggs Into
: Cs:harges sperm over them. g
The jelly spaces of the €88

nso Protects them from injurys P
Nake_

3.

4.
8as whose volume js

ure; it keeps the fish
ny fishes.

nd anal fins help 1o stabilize
roll in water,

air!s sensory cells that allow
tinguish

5.

6.
NS In water and to dis
water,

ns in bony fishes are equivalent to the
€r vertebrates, They are the pelvic and

7.

8. t food and big particles from

s slits,

Jar activities.

he last thing in the

are withoutshell.

s present ina young
ivorousdict).
toad. During
ale and 08
the male

e

I
}
{
I
i

26.
27.

28.
29.

30.
31

32,

33,

34.
35.

36.
37.

38.

39.
40.
41,

42.
43,

44,

45.

46
47

48.
49,
50
5l

o2,
53.
54.
55.

56.
5.

227

B = Poison glands are located on the dorsal surface of
the skin to ward ofT predators,

B = Nictitating membrane cavers the eyes and protect
them from water-horne dirt.

B = Amphibians do not have scales, feathers or hairs.

B = The permeable skin allowed loss of water via
0sMmosis,

E=see27.

C = There are at least twa types of skin secretion in
toads, namely (1) granular, also called paratid gland,
which secrete toxic, milk-white fluid and (2) mucus
gland, which secrete non toxic, clear liquid. The
granular gland facilitate defence mechanism while the
mucus gland facilitate thermoregulation.

B =The web of the feet is part of the skin. They breath
through: skin, mouth and lungs.

E = The forelimbs in male toad possess swollen
copulatory (nuptial) pad on the first inner finger. In
breeding season the copulatory and becomes dark vary
thick and sticky. It is not called breeding pad.

E =1Itdoes not provide the eggs with mineral salt.

C = Toads do not have ciliated skin at any point of
development.

D=Egg toaduit,

C="The animal with the mentioned features is a lizard
(reptile).

A = pre-anal pad, (anal pores) are present in male

rainbow lizard (dgama agama) but absent in the
female,

C = Lizards have dry
body from desiccation.

A = Lizards eggs, unlike birds eggs, have a thin,
pliable leathery shell.

B =The gular fold in lizard is lowered durin
to attract mate or when the anima
B =Homodont dentition, i.e. tee
E = Intemal fertilization by
organs.
B = Amphibians have oval
no neck.
B = Feathers which cover the
maintain their body tempe
homoeothermic, having uniform
E=Webbed feet is an adaptation
D =I1-Double shell membrane,
— Chalaza I[V-Germinal disc.
yolk in the abdomen.
B
A=Down feather gives insulation,
A=Wing bears feathers.
A = Duck beaks is adapted for Scoopin
pond and water) and sieving food.
C = Birds show parental care e.g. buildin
eggs, feeding the newly hatched, protecti
{rom predators.
E=Alltrue
A = Skin of bird is waterproof, non
preen glands) at the base of the tails
C = The spaces on the bird's body w
tracts are referred to as apteria,

C
E. Feathers performall the stated roles,

scaly skin, which protect their

g courtship
lis frightened.
thallof same type.
means of copulatory

stream-lined bodies with
body or birds also
rature, 3
body temperature.
for swimming,

11— Germinal disc, 1]
Chalaza suspend the

g (from mud,
g of nest for
ng the young
-gland (except

ithout feather
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58, E = The uropygial gland (oil gland, preen gland
rump glmu‘l).l ﬁgpcrforms so many functions in b;{r.ds
including water proofing and keeping the skin,
feathers and bill supple; the oils is said to ’have &
antibacterial function. ,

59. A=Theserrated edges helps toscoop and sieve food.

60. B ‘ .

61, D=Mammalshave their bodies covered wi'th hairs. .
62. A=The skin of mammals have the following glands:
sebaceous, sweat and mammary glands. o
63. C = Mouth of rodents have long curved incisors

(Chisel-shaped) for gnawing food.

64. E = The organ is placenta, nourishment and oxygen
diffuse to the developing embryo through the
umbilical cord.

65. D=Evolutionary trend in vertebrate is
PARAM: Pisces (fish), Amphibians, Reptiles, Aves
(birds), Mammals.

66. D = Ovoviviparity (oviviparity), is a mode of

- reproduction in animals in which the embryos develop
inside eggs that are retained within the mother's body
until they are ready to hatch, Examples are found in
some species of fish (cartilaginous fishes and
reptiles).

67. A = The dark hairy covering of the rat body aids
camouflage (disruptive colouration) and escape from
predators.

68. A=1-Whisker, Il - Pinna of ear, Il - Tail, IV — Hair.
I (whisker) are photosensitive for feeling the way in
the dark burrow.

69. A=Viviparousreproduction occurs only in mammals,
It means development of the embryo inside the body
of the mother, eventually leading to live birth, as
opposed to laying eggs.

70. B

71. A=caudalfin is the tail fin.

72. C=The fore limbs of toad are adapted for absorbing
shocl.c on land while the hind limbs are adapted for
hopping from the ground.

73. D

74. B = Fishes,. Amphibi'ans, and Reptiles are cold
blooded (poikilothermic); Birds and mammals are
warm blooded (homeothermic),

75. C.

76. A=birdsandreptiles ha\_!e bony structure of head,

77. B=Pectoralmuscles assists the feathers for flight.

78. B =Bones of birds are light becauge they are thin and
hollow forease of flight,

79. D

80. B=pigeonare monogamous, one sexual partner.,

1 . CHAPTER SIX

+ A =Unlike the epidermis of ili
layer of the root hgs no cuticle.ﬂ]e stem, the piliferous

2. B=Adi :

e lAn géa); it:.m and monocot root have the central

3. A=1Inthe root, the xylem and
arranged on alternate radii whije i?lhtlr?: Isl:ef:iﬁds e

. arranged on the same radij, S

C=Memory Tip I'l

Emotional Plep«u; « Called Ecsiasy,

{ylag Xvlcp wre s ?roduce

No

10.

11.
12

13.

14,

15.
16.
17.
18.
19.
20.

21.

22,

23.
24,

25.
26.
27.

28.
29,

D = Cambium is present between the pp;
xylem. Cambium cells are constantly
develop into cells of different
thickening).
B
C = Sieve tube;s lie along with the COMpaniop
They, along with phloem parenchymg COnstityt

’ et
phloem tissue.
B = Collenchyma is living at Mmaturity byt g
walled. Xylem vessels are dead elongated tubes S::
tubes are unlignified, elongated living 'ce”
Sclerenchyma is dead at maturity but thick walleg,
D = The guard cells control the opening and closing
the stomata through which air and water move iy
out of the mesophyll layer of leaf.
B=Mesophy!l parenchyma also called photosynthe
parenchyma is the principal site of photosynthesis.
contains two cells namely palisade cell (main site
photosynthesis) and spongy cells.
D = Secondary thickening is made possible |
cambium.
A = The vascular bundles of the lead, which a
continuous with those of the stem, form the veins.
B = I — Pericycle, IT — Root hairs, IIT — Xylem IV
Phloem. Root hairs are used for absorption of wat
and salt.
D = Pericycle I, which is inside the endodermis. Tl
endodermis is also referred to as starch sheath. It stor
starch hence when stained with iodine solution, it tur
blue —black.
C=See2.
A and B = Monocot stems have no cambium, hent
cannot undergo secondary thickening. Monocot ste
also lack pith.
B =The pericycle lies between the endodermis and tf
vascular bundle. _
A=Indicot stem, between the epidetmis and pericyc
isthe cortex. i ,
A = Xylem and phloem are conducting tissues !
plants similar to artery and vein inanimals.
A = Xylem comes before phloem from inside !
outside.
E = The organ is placenta, nourishment and 0"5’%2
diffuse to the developing embryo through
umbilical cord, e ol
C = Lungs and heart are in the thoracic cavity
called the anterior half. R
A=The heart is enclosed in the pericardial 2% "

% ; d from

B = Left auricle receives oxygenated bloo Ceceive
lung via the pulmonary vein. Right auricle e ven
deoxygenated blood from the body through
cava,
D = Hepatic portal vein starts and en
network. It link the villi of the intestin€ e
D = The thoracic and abdominal cavities & .
by the muscle, diaphragm. heir SKIP
C = Mammals are unique for the g
namely sweat, sebaceous and mammary
C=Heterodont, i.e. of different types- he Sor0
D = Perineum seperates the anus from ! (the 1a0%
‘h: male and the anus from the vulva
opening to the vagina) in the femalc.

108 ang
dividinggyg -
types (SECOnda

ds in a capiliad
tothelive™

Jands in !
gland>



32. B = Bile duct helps he e omecold
e X émulsiﬁcation of fat, ¢ digestion of fat by
S, 3 + = The eatie (
u he pancreatic dy e | ”
e the where it releases (g .wcr;li(:m.uls o the duodenum
- 34. B=The caccum hyg g blind "
““Qk. 35. D = The pancregs ; ending called appendix. 7.
5. Spas IS both a dyetjess
> Sleyg ﬂcuﬁbmy m‘g““"fdiges(ion ess gland and an
- Ce|lg 36, C= lh_ehvel‘ is the biggest . . 8.
:.led_ ' , ngtcgmve organ, organ. The skin is the most
08i, 37. D= Urea formatiop :
6 ,mgaof 38. A=Theheart l;um lgllces Place in the liver, 9,
nd 20 D=HCl PS blood round the hog
39. D=HClis secreteq by the nari Lay. 10.
S in the middle HeR of e Parietal cells concentrated 11
Netic y of the stomach, Cels ; : '
thec: region secretes : ells in the pyloric
SIS, g C=Thyroid o] gastrinand mucys,
i site o = gland is located on the trachea in the neck.
ssible by 3 ,é:ﬁTl;ebliver stores iron, 12.
. & = Absorption of - :
. intestine colon g water takes place in the- large
Which : ngested food passes th
( are C=Urine enters the ur passes through it. 13.
veins. di rinary bladder through the ureter 14,
ylem 1V zgn lea‘ﬁs orough theres
. — . = = er 1 : »
n of water Bundle s}?é)athe?‘:;ierg;asc’n{]g;f;ﬂlsaie :ﬁmsolp hy(il, IlI”— ?
. s fii sophyll. Palisade cells
{eriis. The aIZPOSHl?neid towards the upper surface of the leaf
and contain the largest number of chloroplast per cell
atch. It stores in plants. This makes them the primary site of
tion, it turns photosynthesis in plant leaves, 16.
4. B = Palisade cells have a very large surface area in
order to absorb more light during photosynthesis.
bium, hence {1. B=1- Endodermis, IT — Phloem tissue, 111 — Xylem 17.
[onocot stem tissue, [V —Epidermis. 18.
§, D = Xylem tissue, III, transport water and mineral
ermis and the | slts. . 19.
9. A=The stele consists of vascular bundle, itis bounded
and pericyde on the outer side by one-or-two cell thick layer of thin 2
o walled cells called pericycle. st '
ng tissues il C=Stomata is found between two guard cells to the o
s T | lower epidermis. '
-om inside “\] A 22.
i turity,
geh o cell are dead at maturt
nt and ofy the " b~ Sclerenchyma hyma and endodermis are alive
| throug] tllenchyma, parenciy 23.
. tmaturity.
. cavity 8¢ 24,
1c1C 1R
dial czvl m the
| IO " eceive VEN
aulf‘d:l he vend CHAPTER, Sgtivorous plants, notto 95
nrou® - e Insects are attracted t0 msecr ofions. . )
. capll Wllinate it, but to feed onthe s cubstrate ouside thf’;;
nds ltr;w 11Ver}ated i Saprophytes digests thell . s _extracelld 26.
e tcs)a ep? ?g)‘ before absorption: hey are 27
tie . ekin Sstion ¢ they
5 . henc
ds i? g r =
jand® . ds- eotroph; either saproF’ cteria 28.
gla i y . wophic, they are : am 29
nd oty ! itrobacter is ioate parasi® '
or0 bid m : ic an oblI23 food an
58S 1 Iowmietic,Ascaris iS00 K e 0
ro\rub'a : “ge;?sn.ic’ Homo sapien HurYilc cellular
: b Within the body —HOI0Z0' ™ g extrd 229
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Housefly is saprozoic, digest food extracellular by
scereting saliva on food.
B = Pitcher plant is a carnivorous (insectivorous) plant
which feed on insects, Thisisa heterotrophic mode of
nutrition. Other examples are Sundew, Bladderwort.

C = Tapeworm is an obligate parasite in the intestine
of man,

A= Ahaustoria or sucker is a developed structure with
which plant parasites like Cassytha absorbs nutrient
from its host's conducting tissues.

C=seel.
B
D = Insectivorous plants such as sundew and

bladderworts are primarily autotrophs because they
have chloroplasts, hence they are both autrophic and
heterotrophic.

D = In chemosynthesis, energy from the oxidation of
inorganic molecules is used to generate organic
molecules as food. :

&

E = The oxygen given off during photosynthesis is
derived from water.

. A = The light stage of photosynthesis involve four

steps namely: (1) Activation of chlorophyll (2)

Photolysis of water (3)Transfer of NADP

(Nicotinamide Adenine Dinucleotide Phosphate) (4)

Formation of ATP (Adenosine triphosphate).

D =Formation of glucose using energy from NADPH

(Nicotinamide Adenine Dinucleotide Phosphate

Hydrogen) is the dark stage of photosynthesis.

C =NaHCO, enriches the water with carbondioxide.

A = Glucose — direct product, starch — first visible

product.

A = In bright light because photosynthesis occurs

faster than respiration hence, in dim light there may be

equal rates.

C = Light energy and chlorophyll are the principal

requirement for photosynthesis.

C = Photosynthesis occurs in the part of plants (shoot

system only ) that contain chlorophyll,

A = In the dark stage, carbondioxide, absorbed by

leaves, combines with a 5-carbon compound, ribulose

phosphate, to form an unstable 6-carbon sugar.

B = The dark stage of photosynthesis takes place in the

stroma of the chlorophyll.

A= Photosynthetic pigments include: Chlorophylls (a

and b) — in green plants, carotenoids (carotcne§ and

xanthophylls)—in higher plants and also present in the

green algae and brown.algae, phycobilins -- only inred

onabacteria.

zélg:_er ;l;dp‘i’gmcnts of chloroplasts apsorb bgle anad red

light most effectively, and transmit or retlect green
light, which is why leaves appear green.
lg—éhlorophyll contains metallic magnesium.

e Carotenoids are accessory pigment of

Ah :—osynthesis there are two classes: carotene
0 ]
Gl e

i formas CO. le, .
B=C§1T %aeie?;lsrcq uired for formation of protein,
c=N 08 et .
enzym"‘sm“jnudmaCI iron are required for the

D~ Magnesium and
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34.

35,
36.

37.
38.
39,
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41,
42.
43,
44,
45.

46.
47.
48,
49.
50.
51.
52,

53.
54,

35,

56.

57.

38,

59.

formation of chlorophyll.

. B = Yellowing of leaves chlorosis, could be due to the

deficieney ol nitrogen, magnesium, iron, sulphur.

A: In nddition to carbon, Hydrogen and oxygen.
Major clements required by plants are: Nitrogen,
Phosphorus, Potassium, Calcium, Ma.gnesm‘m,
Sulphurs, Memory lip: Nigerian Police, Pick
Criminals, Most Saturdays.

D

B = Lack of phosphorus will cause the symptoms
mentioned,

A = Trace or micro-elements are needed in small
amount for the formation of pigments and enzymes.

B = Poor growth and yellowing of leaves are the
deficiency symptoms of iron. Little growth and
yellowing of leaves are the deficiency symptoms of
magnesium.

B=see34

C=Nitrogen is needed for protein synthesis.

C=Food s the material requirement of organisms.

B = Gastrin isa hormone secreted in the stomach.

E = Some vitamins are catalysts or enzymes in
important metabolic processes. They yield no energy.

C=Deficiency of iodine causes goitre.

D = Large deficiency of protein in growing children
results in kwashiorkor, a disease conditioned

characterized by distended abdomen and lean body. 74.
B = Carbohydrates are made of sugar units. They
contain carbon (C), hydrogen (H) and oxygen (0) 75.
with Hand O in the ratio 2: 1, formular is Cx (HO)y. 76.
B = Calcium is needed for strong bones, teethand also ~ 77.
contraction of muscles, Deficiency results in retarded
growth.
C = Fats, carbohydrates and proteins are the 78.
foundational organic substances in human body. 79.
A= Vitamin A is required for normal vision and keep
skin healthy, 80.
B = Vitamin K is required for the synthesis of blood 81.
clotting protein 82.
B = Carbohydrates (main energy) source yields 17 83.
kl/g. Proteins (energy during starvation) yields
L’]kJ/g. Lipids (high energy) yield 39J/g. 84,
D
D 8s.
B=Deficiency of vitamin E causes sterility, 86
C= Qsmotic pressure of the body fluids is regulated 87.
by mineral salts. Also needed for proper functioning .
ofthe body. 88
E= Lactgse is a disaccharide sugar that is found most -
notably in milk and is formed from galactose and 89
glucose. '
D=Blood sugar. 90
D = Sugar solution boiled with Fehling solution A and '
B, colour turns from blue to green and finally to 91
lc:Ir"aInge Sg;ﬁl). as da precipitate. Except for sucrose .
ess 15 added to it ’
exporimens (hydrolyses) before the 92.
E= San?ple reducing sugar (e.g. glucose) can be tested 93
by qddmg Fehling's reagent in neutral or alkaline -
med lum and boil. Red precipitate is formed. 94
E = Lipids (fats and oils) shows a red colour with 95:
230

60.
61.
62.
63.
64.
05.

66.

67.

68.
69.

70.
71.

72,

73.

sudden (111) solution

C = Biurel's test for protein.

A= Biuret's test for protein,

B = Test for starch.

D=Benedict's test forreducing sugare.g, glucose
C= Dental formula for man is C, rabbit js A shee
cow is B,dogis D. PP ang
B= Incisors — cutting, canines — tearing;
and molars - grinding and crushing,

E = The total number of molar teeth in ma, is 12
check the dental formula, multiply the upper and
lower teeth by 2 and add up.

A=Inherbivores, canines are inconspicuous orabsent
the toothless gap is called a diastema.

Canines are used for tearing food.

B = Pulp cavity contains connective tissues, nerves
and blood vessels.

A =1, 2, 3, and 4 are molar, premolar, canine and
incisor respectively.

Premolars

B

D = Enamel (outermost) dentine pulp cavity
(innermost).

A = Last upper premolar and first lower molar form

the carnessial teeth in advanced carnivores.

A= Absorption of food takes place in the ileum. Food
isnotabsorb in the stomach except alcohol.

E = Cardiac sphincter, upper part of the stomach. Food
leaves through the pyloric sphincter.

C=Rectum, which terminates as anus.
E=Excretion of urea is by the kidneys.

A = Oral cavity, Oesophagus, Stomach, Duodenum,
Jejunum, Ileum, Large intestine (Colon), Caecum,
Rectum.

A .

A= Bile from gallbladder emulsify lipids to increase
the surface area for digestion.

D =Kidneysare not close to the stomach.

D
C=Liverand pancreas.

B = The entrance and exit of the stomach is guarded
by cardiac and pyloric sphincters respectively.

D = The stomach secretes pepsin, which converts
proteins to peptide. e
B = The pancreas secretes hormones (insulin an
glucagon) and enzymes (amylase, trypsin and lipase)-

B =Colon s the large intestine.

D =The pH of the entire alimentary cana
except the stomach, which is acidic. o
D = Epiglottis prevent the passage of food in

larynx ofthe trachea.

C =Renin coagulates milk protein (¢
acted upon by pepsin.

D = Protein & Peptones (peptides) @ Poly pept
Amino acids. es is

A = The food particles acted upon by eyl
referred to as the substrate. remperature

E = Enzymes are inactivated by extreme
and pH. i
A=Chyme and chyleare partiall
stomach and intestine respectively.
B =Carbohydrate digest fastest.

C = The pancreatic juice

| is alkaline,
o the

aesin) before itis

ides @

y digested foodinthe

e
contains amyles

B M e e o



amylopepsi i i
l(l wl,\dlqut\_snn. trypsinogen and lipase (steapsin) for
estion of earhohyd i ipi
cesportlonts hohydrate, protein and lipids
96. C ’

97. C=Deaminnli
2% X ation leads to the formation of urea,

00, A
100.A
101.C= i i
Absorption of digested food materials takes place

in the i : poee
ileum via the villj while absorption of water

takesplaceintl i
b 1ecolon (large intestine),

103.A = Carbon, H
,» Hydrogen and Ox
Cﬂbehydrate e . _xygen are common to
104.D S, proteins and lipids.
. ot i .
capillary network. 1o Uiver, Tt starts and ends i &

106.D

107.A

108.A= E)sm ic acid test is used to test for lipids.

109.B = Ph_otosynthesis and chemosynthesis are
autotrqphtc_mode of nutrition,

110.D = With millon’s reagent on heating, proteins gives a
deep red colour or precipitate.

111.B
112.D = I — Enamel, Il — Dentine, Il — Gum, IV — Pulp

cavity. Dentine is extremely sensitive to heatand cold.

[13.A
114.C
|I5.B=Lipase is an enzyme that digest lipids.
I16.B
17.A

18.D

Io.Cc = Osteomalacia is the softenining of the bones

caused by the defective bone mineralisation. In
children it is known as rickets. It could be caused by
deficiency of calcium, vitamin D or phosphate.

. = Polished rice lacks vitamin Bl (thlramm). The
deficiency of vitamin B1 causes beri—beri.

e

CHAPTER EIGHT

| . : ve
* B=Small (umceIIuIa!‘) Ofgalll,.s;{])s;‘nad do not need

| trea (S.A) to volume l:?:?jiffusion is efficient, large

hansport system beca jow surface ared to

" (ulticellualar) organisms 14
: stem.
Yolume ratio, so require @ transpOrt Y252 (1:5=0.2)-

b= Oraanisin IV has the 10WES! > o transport
Thefef(ﬁe?list will have the 108 complex
Ystem, dblood.
A= PUlmonary artery carries deoxygfn}i;t:m‘ar[eries
D= The sequence of bl od flow 157

Heart.

Dillaries —yenules-veins”

g i vessels 10
= ' e a r

! The lymph is carried lr;( I}ﬁgr itis passed back

iIioctli“’ifln veins in the necks
) heblood, '
N

Blood i sha vttt ventric

10.
I

_ C=The wall of the left ventricle is further thickened to

13.
14,
, C
16.

17.
18.

19.
20.

21.
22.

23,

24,

25.

26.

Z1.

28.
29.

30.

D= Without

the lungs for oxygenation via the pulmonary artery.
Oxygenated bload will return to the left auricle via the
pulmonary vein and will finally leave the heart via the
aorta, to the toe without passing through the liver.

B = [lcpatic portal vein begins and ends with
capillaries.

C
C = Superior (anterior) vena cava retumns blood from

structures above the heart back to the heart.

enable it to pump blood with sufficient pressure round

the body.
D
A

A= Systemic circulation starts from the left ventricle
to reach all parts of the body except the lungs and back
to the right auricle. Pulmonary circulation starts from
the right ventricle to the lungs through the pulmonary
artery and back to the lefl auricle through the
pulmonary vein.

B
B = The sieve tubes of the phloem tissue translocate

manufactured food and mineral ions from leaves or
storage organs to other parts of the plant.

C
D= The xylem tracheids and vessels transport water

and mineral salts from the soil to the leaves by

0SMOSIs.
C = The xylem vessels will appear red because the ink

travels only in the xylem.
E = Red blood cells (erythrocytes) are non-nucleated

at maturity.

B = Blood clotting begins wit
to air from a cut and ends with the

blood cells and formatting of clot.
B = Lymph nodes produce certain white blood cells,

lymphocytes, and filter out bacteria and other
particles.
B = The lymph is much like the blood plasma but it
Jacks plasma proteins and red blood cells. It contains

white blood cells.
A = The main
excretory materials
totissues.
A= Theexchan
occurs betweent
B=0xygenis carrie
g = The cell sap is the
higherplants.
E = A potometer Is al
 transpiration of a p
and under dif
itions. The [imitation ofapotc
fl?vlsfsltlres the water absorption an
franspiration ratedirectly.

the phloem tIssue,

light intensity and air
on. Increase

h the exposure of blood
trapping of red

function of blood is to transport
from tissues and supply of oxygen

ge of nutrients and metabolic products -

he lymph and body cells.

d by the erythrocytes. .
medium of transpiration in

instrument for measuring the
lant shoot at a very short
fferent environmental
potometeris that itonly
d not the

translocation is not

in temperatire, nter
incrense (he ratc of transpiratl

seation rate.
werstransplmho 1 semi permeable

is not
mnsparent polylhene is no



9jabaz
Download more books at 9jabaz.ng for free!


35,

36.

37,

38.

39.

40,

41.
42,
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44,
45.

46,
47.

48.
49.

55.

50.
57,

38,

. C = Water from conducting tissues in the veins

3.

henee itwill not enhance 0smosis.

moves
into the mesophyl cells, from there to the substomatal
cavity and not to the atmosphere through the stomata
pores.

C = Mineral salts arc absorbed into the plant roots
againsl their concentration gradient by active
transport, a process that requires energy. As they
became concentrated in the root cell, they tend to
difTuse to other parts of the plant.

D = Movement of mineral salts is hardly affected
because mineral salts are not transported by the
phloem. The plant dies after several weeks.

D = Guttation is the loss of water in a liquid fgrm
through the margins of leaves of plants growing in a
warm and moist soil in ahumid atmosphere.

D = The correct route of water movement in plants is
the sequence shown in D,

A = Translocation is the transport of manufactured
food substances from the leaves to all parts of the
plants.

C = X will shrink as a result of plasmolysis. Y will
become turgid as aresult of osmosis.

A

D

C = Blood serum is the fluid expressed from clotted
plasma;-it can be defined as plasma deprived of fibrin
but which contains other plasma contents.

A=The function is toreduce friction.

B = Water vapour — transpiration, water droplets —
guttation.

C= The Pigment, haemoglobin, imparts dark red
colourtoblood.

B = Double circulation takes place in mammals. It
involves pulmonary and systemic circulation.

C

D = Osmosis regulates the opening and closing of
stomata. The stomata open when the guard cells are
turgid and close when the guard cells are flaceid.

B = Inferior (posterior) vena cava returns blood from
structure below the heart back to the heart,

. D = Leucocytes (white blood cells) defend the body

against diseases.

. A= High osmotic pressure of root cells is able to exert

an influence on the absorption of water.

. C=Heart to liver —hepatic artery.
. A = Semi-lunar valves (pulmonic valves) one located

at the opening of the aorta and the other at the opening
of the pulmonary artery, they prevent blood from
flowing back into the ventricles.

A = Plasma proteins are proteins found in blood
plasma, including albumin, fibrinogen and globulin,
Albumin, alongside others, aid in regulating the
water balance between the blood and tissues.

C

A = The insect circulatory system is an open system
where blood flows freely inside the body ca\'it):
without the nid of blood vessels (arteries and veins)

[> = Turgor pressure pushes the plasma membrane
against the cell wall of plant bacterin and fungi cells ns
well s those protist cells which have cell walls,

59. D= Vapour form

LD
g

60. D
61. Fi="Therate of water absorption was affecteq
62. A= Phloem tissue becomes impaired. '

63

. A
64. B=Red blood cellsdo not fight bacterig,
65. C = Heat is produced more in the liver anq

the m
is heg
ofblo;

than any other parts of the body, Ty
distributed round the body through the flgy

66. D
67. B

68. B
69. C = The heart is enclosed in a membranous stryc

called pericardium.

70. D = The ventricles are thicker than auricles becg

71
72

73

74.
75.

76.

71.

78.

79.
80.

81.

—

(0% ]

~
—_—
-

~J c\wn

0

they transport blood while the auricle receives bl
The left ventricle is further thicker than the right ri
ventricle.
: C
. C = Arteries take blood away from the heart. So:
colour of the blood and its oxygen content are not |
determining factors.

B = Capillaries possess very than walls to all

diffusion of gases.

E = Carotid artery carry blood to the head.

E = The celiac artery supplies oxygenated blood tot
liver, stomach, abdominal esophagus, spleen and
superior half of both the duodenum and the pancreas.
A = A portal venous system occurs when a capillar
bed pools into another bed through veins, without fir:
going through the heart. Examples of such system
include the hepatic portal system and the hypophysee
portal system.

D= The left subclavian artery supplies blood to the lef
arm while the right subclavian artery supplies blood1¢
the rightarm.

C = Lymph node manufacture lymphocytes, 2 YP¢ ol
white blood cell. e lymph
E=0xygen is not transported in the lympA.

E= Fa);t; acids and gli;rcerol enter the blood stream
through the subclavian vein viathe l:f'mphﬁ“"s-"sll.e mb‘s
A =The iliac artery supplies blood to the lower i
and gonads.

CHAPTER NINE
C = Pyruvic acid produced during glyco
absence of oxygen, is converted to CO.an
plants and lactic acid in animals. )
D = After about 6-12 hours, the ris¢ 1 the aeimen
water level in the glass tube of th
will be higher than in the glass tubf :
specimen. Thus, the experiment 15 @ cor s
oxygen uptake (respiratory raws) It P
animals,
C = Manometer, used to me
liquids and gases.
A = Glycolysis in
acid. 123 .
A= Respiration oxidize food 10 _releﬂsi:’;::n?of :HsL.)F
= Crustaceans (e.g. crab) respires by means

res
E = lnsects (e.z. grasshopper) resP!

lysis. in the
J ethanol it

3 f
A ‘llr‘ 0
asure the P

. ,ie
plants and animals ¥

. trazhenl tubes.



- 8 D — CPIZIVLIS b a lcg[llmcry Sll' -
1 larynx (voice box). ueture that leads (o the
9. A = Respiratory surfaceg

permeable. MUStnot be dry ang freely

1€ 1y D = In mamm ir
ot Use), 10. L Al I als, air moyeg from mouth and nose
eat s -p mr)nk-jlli‘.c lcu—-bl'onchi»hmnchio| ; ol e
)fb\% alveolus is surroundeq b ¢s-~alveoli, Each
d Y Network of capillaries and

gas exchange takeg place in it

11. A=Spidersrespires by means of lungbooks

12. C = Gas exchange in A i
ves N 1
e lungs (blrds) Occurs in the airs

13. B=Mammals reg
is a mammal,

'S Structyge

pires by means of lungs and whales
l?S becayse

14. A =1n insects, gas excl
1ves blg ) » 83 exchange oceyrs in
e od, of the trachea (air tubes) which opémo tthe tracheoles
C gt right 15. C=Oxygenated ) utas spiracles

eart. So the

outthrough the o
Nt are not the perculum,

16. Dd= '{‘oads and frogs respires by means of gills at
tadpole stage; skin (cutaneous), mouth (buccal) and
ll;mgs (pulmonary)at adult stage.

\ 17

alls to allow

\

~ | 18. E = During inhalation volume (size) of the thoraci
2dbloodtothe | cavity increase while the prt(essurza in the ‘)1?:1;2
spleen and the decrease.
the pancreas. 19, B
hen a capillary 10, C=Increase in air pressure of the lungs occur during
hs, without first | exhalation, while the diaphragm relaxes,
£ such systems 3. D= Exhaled air is warm, has more CO, water vapour
he hypophyseal | andless oxygen.
' . D=Diaphragm separate the thorax and abdomen.
. blood to the left 3. A= Contraction of the intercostals muscles move rib
;upp\ies bloodt ' cage upward and forward.

4 C = Oxygen will diffuse from lungs (higher
concentration) to the blood (lower concentration).

e of
es,atypP ; )
nocy! I D=The presence of intercellular air spaces n the cells

h of the stem and leaf allow the circulation of air.
ymph- am i,
the e Strem nC found in woody stems, while
jcsyster™ 1.C = Lenticels are found in v ;
m&fl]t:)wer limbs slomata are found in leaves. They help exchange
to
gases, . ) d
A D= CO releases by rcsplrlng plant cells will be use
lor photosynthesis. ation in the guard &l

‘U= Increase in solute concen ] S
Makes the guard cell become turgid and thu

i fration
lomatal pores open. Decrease in solflicﬁJ :;?;Znﬂaccid
hthe guard cell makes the guard cé

0 ! d
€
.o in e coloiu;en ?dthSthestomatalporesflosi&dmgen is release.
rise mimel SpecPIa“‘ ! = During Kreb's cycle: water vapor.
the 22 7 of the on of "ydrogen reduces oxygen mtOtl o oxidative part of
>, tua comP® (" and ~ During Kreb's cycle, ']chondria.
ey i P f Diration takes p]acejnthcmlt‘i’ng tigsue respiration
S =
ate £sSUIe 0 CO, the gas produCed dUl'd ide (lime water),
sure the P avic w".be identified by calcium e is the
1ds PV 0 hitturng milky. ) epiration 1§
| s resp
nimals v Wi ¢ significance of tissue i nergy:
! 12 cgills b 2ton of food and the release © ency prOCed"‘re
1aa556ne b of & of 5 Hificig] : tion is AN erg
S 1e s med mean - I respiration daﬁiﬁmally.
pire® ‘1’65 by V" Preathing js maintain® "
) resP ' o wtiat raake
The bubbles of () rele il

dough torise.

37. E=This is due to anaerobic respiration of an organi

such as ycast.

38 A
39. D = 2ATP molecules of energy is produced duri

anaerobic respiration.

40. D

4]

. D = Cramp and muscle fatigue are caused by t
accumulation of lactic acid and the resulting increa
in acidity on the muscle due to insufficient oxyge
during strenuous exercise.

42, C=2ATPmolecules ofenergy and alcohol,

43

44,

45

46.

47

48.
49,
50.

. D= Glycolytic pathway — cytoplasm. Kreb's cycle
mitochondria.
D

. A=Eachalveolus is surrounded by a dense network o
capillaries for effective gas exchange.
D
. A=Yeast carry out anaerobic respiration.
C
D
C = The trachea in insects open outsides as spiracles

on the cuticle.

51. D = Gas exchange in earthworm is via the skin by
diffusion.

52, D = Respiratory substrates are monosaccharide
(simple sugar) primarily glucose.

53. C=Glycolysis—anaerobic. Krebs's cycle—aerobic,

54. B

55. D

56. D

57. E =1In the dark, respiring plant release large quantity
of CO, because photosynthesis is not taking place.
CO, is used for photosynthesis,

58. D=0Oxygen is soluble in water. Plant root hairs absorb
the oxygen in solution with water.

59. C=Airenters theinsects body through the spiracle.

60. B = Tracheoles are supplied with capillaries, non-
cuticularized.

61. D= The gill filaments are richly supplied with blood
vessels i.e. vascularised, to enhance the utilization of
oxygen.

62. D=Gillcoveroroperculum,

63. E = When water enters the mouth of the fish (by
opening of mouth and lowering the floor of the mouth
and closing the operculum), the oral valves are closed,
the floor of the mouth is raised and the opercula are
open, water is forced through the pharynx over the
vascularized gills where gaseous exchange occurs.

gg g=Air sac function as an oxygen reservoir.

66. B=Thepalate complex.

67. B -

= s do not have air sacs.

gg g ___Mri]lzn]?r]ynx is the 'voice box' having the vocal
cords. ls muscles and diaphragm.

70. E=The r.'bsl’ I:ti;w?[t:nens during inspiration and

71. B < Diap m'gl e during expiration.
pecome domes hap is an exchange of gases b

~ In the lungs, there IS S

7 Siﬁusion viathe alveoli.

73. A
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10.

11.

12

13.

19.
20.

22. D

23,

24, C
25, A=

. A =The sebaceous gland i

CHAPTER TEN
€ =The leaf'is not an excretory organ.
: ioni ‘ms.
D = Flame cells arc only for qu‘cnop in ﬂatw?l li o
13 = All insects carry out excretion with the malpig
tubule. _
B = Earthworm is an annelid.
A = The Bowman's capsule an

nephron form the malpighian capsule.
A z The proximal convoluted tubule, loop of Henle

and distal convoluted tubule form the uriniferous

tubules. ' _
C = Concentration of sodium chloride.

C = Malpighian corpuscle—cortex; loop 0
collecting duct-- Medulla.
C = 1 - Glomerulus, 11 — Bowman's capsule, IIT —
Distal convoluted tubule, IV — Proximal convoluted
tubule.
A = In the proximal convoluted tubule, Na" is
reabsorbed primarily with HCO3" and organic solutes
such as glucose and amino acid, 67% of Na™ is
reabsorbed. In the distal convoluted tubule, Na" is
reabsorbed primarily with CI” but without organic
solutes, 5% of Na' is reabsorbed.
D = The segment of the loop of Henle are responsible
for counter current multiplication, which is essential
for the concentration and dilution of urine, 25% of Na"
iis reabsorbed; 3% is reabsorbed from the collecting
uct.
B = Glomerulus Bowman's capsule Proximal
convoluted tubule Henle's loop Distal convoluted
tubule Collecting tubule.
Memory tip: Great Britain Prosecuted Hitler's
Deputy Commander.

d glomerulus of the

fHenle and

- D =The Glomerulus and Bowman's capsule form the

malpighian body, which is located in the cortex,

. B=Ureter links the kidney to the bladder, the bladder

opens out through the urethra.

- A =The sweat gland helps the skin to remove Na' ag

18.

swealt.
B =1 - Sebaceous land,lII - -

vessel V—Sweat glgnd. Nerve Hors, IH —Blood
A

D = The malpighian layer

; : is an u
meristematic cells, Cells con ndulatory row of

tain melanip pigment

which opens into the hair fo]lj
_ ollicle, secy PR
keeps hair supple and water proofs th:(;l I:it:S oil which

= Sap i i
P In a medium of transportation iy higher

Plants. Oxygen is
photosynthesis. 4 Waste Product from

D l= The main waste
water in form of
r vapour from
;E):(S[)lrallon, carbon dipxide ﬁfg g
i:g:n from photosynlhesis "
nthocyanin imparts co
accumulatiop,

Products formeq in plant are

ﬂnSpjn‘atiou and
Fespiration anq

dreleace i, ough

: om SR
Yithesis and wape.. ..f?splmflon’

26.

2

28.
29.

30.
31
32.
33.

34,
35.

36.

37
38.
30
40.

41.
42,
43,
44,

45,
46.
47.
48.
49,

50.
S1.

52,
53.
54.
35.
56.

37.
38.

39

e,

transpiration.
C = CO, released as waste product Ofrespiratf(m

used for phatosynthesis.

C = Tannins are used for tanning leather They
obtained from mangrove bark. i
C = Faeces is an undigested remains of food., 1y

expelled viathe anus.
D = Insects excrete uric acid as a means of copseryj,

water.
B
C

D
B = Uric acid, sweat and urea are not excrefor

products in plants.

D

B = Allantois helps the embryo exchange gases an
handle liquid wastes.

E = Excretion is the removal of waste product o

metabolism. Not all waste product are poisonou
although may become poisonous on accumulation.

C

D=The kidneys absorb less water on cold days.

D —

C = The processes of ultrafilteration, reabsorption and
secretion in a nephron summarizes the excretion of

urine.
E

A

E
A = The pyramids consists of loops of Henle qnd the
collecting tubules of the nephron. The pyramids are
found in the medulla.

C=Outer zone-- cortex. Inner zone—medulla.
E=Allare parts of the kidney.

B

A=The lungs eliminates CO, and water vapour.

E = On a wet and cold day water reabsorption by the
kidney is less.

C -
D = The liver produce urea from deaminatio
amino acids.

E

D

E

. ) within
B = Some insect excrete mtmgenous.wa::l
their fat bodies as uric acid to conserve mtroat ciuri ng
D = Nitrogenous waste is not =

metamorphosis.

n of

vater.

A= Contractile vacuole remove excess ¥ " during
B = The gills remove CO, and water vap
respiration
E

CHAPTER ELEVEN ., qupport
D = Xylem conduct water and i0ns; an
the plant.
i mrgor.
D = Parenchyma cells support the plﬂﬂtby o5 (0 other

|eaV ica
A= Pliloem translocate food from the ma 15

paits of the plants. The phloem pare
storage and packing tissue. T < the fu
™ ~ 1.1 s wlantc



cquivalent of lypy
pnd bone
mﬂcxihle).

6. C= Lipnin is loy
C =1, S lnrgely responsi
1lguilt_\'ol‘pln|1ls.1ScIc e
z‘m‘ngl hand rigidity,.

e in animals, that is, sclerenchyma
Provide clastic support (flexible and

for the strength and
renchymais lignified to provide

8. A= I‘lnptmmpism or thi

touch e.g, opy touchin

plant twine royupg it.

D = Roots of
geolropic,

. D= There js a

shaded  gige

BMotropsim is a response to
8asupport, tendrils of a climbing

Plants are Positively hydrotropic and

Breater concenray
of the shoot, whi
gation

on of auxin on the
ch in turn causes
and thus bending of the
Il. A-Taxism iny
12. B

i3.
14.
15.
16.

olves the whole organism.

D
A
A
D =Nastic movements are

to gene i . .
such as touch. general (diffuse) stimuli

1

17.
18. B=Nastic movements nen-directional,
9. D = The breatlung roots of mangrove trees rows

against the direction of gravity (negatively geotropic).
D = Plants the grows horizontally are neutrally

geotropic.

2. A = The klinostat is used to show that plant roots
respond positively to gravity,

1. C = llluminating a young seedling from the top will
give a diffuse source of light (not unilateral), So, the
plant will remain straight.

B, D=The differential changes in turgor in the lower and
upper side of the pulvinus of the Mimosa pudica
causes the dropping of the leaves. This is elicited by
touch.

1 A=Negative geotropism helps the plant shoot to grow
upright against the direction of gravity.

§ C=There is a greater elongation of cells on the shaded
side as a result of accumulation of auxin of the shaded
side,

LC = Light is responsible
trbohydrate in the guard
Icreases the concentration O ,
“use the turgidity of these cells by 05_!3105'5-
SE‘Omata open when the guard cells are turgic.
““=Allthe options are true. leton.

=Scales, farapacc, and hoofs are external ske
Butcamals are bones of the wrist. ‘e the internal
= Bones and cartilage constity

Keleton of ani

ofanimals. alld
* Earthworms have a fluid-based skeleton
“MOstatic skeleton

v _30ne to hone — ligament. MusC o
h:; Exoskeleton is an outer Skeofis
" it is present in arthrop !

‘ X . 0 athSKG
Cpefll ly' Earlhworm hﬂs hy(h‘ st f sk ,

i : 0
Wy Ax.'a' skeleton is made Up
Tibs and ster-iorm.

20.

for the formation of
cells, which in tum

vard cells and
f the g The

le to bone —tendon

42,
43. A
4. B
45,

46,
47.

48.
49.

34, T = Appendicnlar skeleton is made up of girdles and
limbs.,

35. C=Atlas before Axis,

36. B = Odontaid process of the axis fits into the neural
canal of the atlas. The odontoid process makes the axis
bone peculiar,

37. C = The pectoral and pelvic girdle are part of the
appendicular skeleton. The pectoral girdle has
scapular. Ischium is present in the pelvic girdle,

38. D = The pre-and-post zygapophysis articulate
successive vertebrac to allow bending movement and
preventrotational movement in the vertebral column.

39. C=Thespinalcord is enclosed in the neural canal.

40. D = Ball and socket joint allow movement in about
360" direction.

41, A

C=Transportation is nota function of skeleton.

D = The axis has two post-zygapophyses but not pre-
zygapophyses. The atlas has no zygapophyses. The
atlas shape allow the head to nod 'yes’ and the axis
shape allows the head to shake no’,

B=The neural canal encloses the spinal cord.

E= The chicf peculiarity of the atlas is that it has no

body but axis has a body. They both have vertebral

canals for passage of arteries, neural spine, and
transverse processes with varying degree of
modifications,

A = Thoracic vertebra has long neural spine

backwardly directed.

B = In between consecutive vertebrae are

compressible cartilage pads known as intervertebral

discs which allow the vertebrae tomove slightly.

B = The lumbar vertebrae provide attachment to

abdominal muscles (not back muscles) and bears

considerable weight of the body.

51, C=Sacral vertebrae usually fused to form a mass of
bone called the sacrum.

52. B =Ulna- longest bone of the lower arm. Humerus —
longest bone of the upperarm.

53. C=The longest bone of the thigh and the body is the
femur.

54. A

55. D = The synovial fluid secreted by the synovial
membrane lubricates the joints.

56. B=Swimming toa warm region from a cold region by
bacteria is a positive response to temperature, Positive
thermotaxism. _ _

57. C=Hydrostatic skeleton is fgund inearthworm (class:
Oligochaeta, phylum: Annelida). _

58. C = Thigmotropisin is a movement on which a{x

organism (plant) moves or grows in response to touch

orcontact stimuli,

59. B

. C .
2? B=1-Cervical

= Chitin is em
2. A = Chitin 15 €m
: strengthened by mine

i ate.
caleium carbon P
= rates have endoskeieto .
e V’I?lrlf‘:niceps contract and triceps relax when the
64. B=

50.

vertebrag, 11~ Lumbar \'ertebrae‘:
bedded in a protein matrix and
ralization, usually in the form of



67.

68.
69.

12

13.

14.

16.
17.

18,

SA
00.

fore arm is raised.

C = Mimosa pudica, Venus fly trap and Pitcher plant
show nastic movement. It is non-directional.

B = Cork cells are bark cells. The cells are dead at
maturity. Cork is also called phellem

D
D

CHAPTER TWELVE
B = Spirogyra reproduces asexually (vegetatively) by
fragmentation. Fragment of a matured spirogyra
breaks offto live an independent life.
A = Exponential increase in population is common in
microorganisms that reproduce by binary fission.
A = The nucleus, during binary fission, divides by
mitosis into two.
B = Budding is a form of asexual reproduction
common to both hydra and yeast. A bud is an
outgrowth of the parent organism which develops into
anew organism.
NIL = Mucor/Rhizopus — asexual reproduction by
spore formation. Amoeba/Paramecium — asexual
reproduction by binary fission. Spirogyra -- asexual
reproduction by fragmentation. Penicillium -- asexual
spore (conidium). Ascaris — sexual reproduction. No
option contain group that exclusively reproduce
sexually, which is the implication of the question.
A =Banana, yam, pineapple and cassava are normally
propagated asexually. Banana (suckers) pineapple
(off sets); yam (stem tuber); cassava (stem cutting).
A
D = In asexual reproduction, there is no exchange of
genetic material, hence no variation among the
offspring.
B= Rhizomes are elongated horizontal underground
stems swollen with food reserves e.g. cannalily,
ginger.
E = Stem tubers are swollen terminal ends of axillary
branches which goes down into the soil. They are
enlarged and swollen with food e.g. Irish potato.
A = A com is a short globular underground stem
swollen with food and have lateral buds along the
nodes. E.g. cocoyam.
D
B = Bulbs have condensed conical stems from which
leaves arise at its dorsal side. The leaf bases are
swollen with food e.g. onion, garlic, tulip.
D = Runners are horizontal stems which creep on the
ground producing roots and aerial shoots wherever
they touch the ground. When the internodes die out,
the shoots become independent plants e.g. sweet
potato,

. E = Suckers arc shoots produced from below the

ground level by underground stems or roots running
near the surface ¢.g. plaintain, banana.

D= Cassava is propagated by stem cutting,

E = When the leaf of Bryophyllum falls on moist soil,
buds and adventitious roots develop at the notches
along its margin. The buds develop into new plants,

D = The offspring. arz beite; ad'ped to |hel
environment of origin [kt may 1o sirvivs b

19.

20.
21.
22
23.
24,

25.
26.

27.

28.

29.

3L

32.
33.

34.
35.

36.
37.

38.

changing cnvironment conditions dye
variation.

A=A scion is a detached living portion of
bud or shoot) joined to a stock in grafting,
stock tosurvive.

E = Stock - old established plant; scion . 5
plant.

D

D = Each micronucleus divides mitotically jniq two
and later into four.

B = Spindle fibres are formed during metaphase, Each
chromosome is seen attached to spindle fibres at the
centromere.

D = Parthenogenesis is a form of asexual reproduction
where growth and development of embryos occur
without fertilization.

B

C = The protruding protoplast is active and may be
called the male cell, while the other is passive (its
contents stay in the same cell) and may be called the
female cells.

A=The chiasmata is thought to be the point where two
homologous non-sister chromatids exchange genetic
material during chromosomal crossover during
meiosis. It is visible in the diplotene stage of prophase
L.

A = During anaphase II, centromeric division occurs
and the sister chromatids are separated. They start 10
migrate towards the opposite poles. .
D = Cleavage is a period of cell proliferation, which
converts the unicellular zygote into a multicellular
embryo. It is a form of mitotic division.

D = Pair of homologous chromosomes segregates
during anaphase I of meiosis so that diploid (2n)
chromosome can be halved to haploid (n) in other 10
restore the genetic content of zygote to that of the
parents. -

E = At metaphase, the chromosomes are individually

arranged on the metaphase plane (metaphase plate) of

the middle ofthe cell.

C=The pistil (gynoecium) is made up of an ovary:

ormore styles and one or more stigmas.

A = Petals are highly coloured and §

pollinating agents.

D =Protection and photosynthesis.

A=Monocarpous flowers are composed of one :ﬂr;’:sl

(a simple pistil), The terms apocarpous of sY nr;g

refers to compound pistils (one of mar distinct

Apocarpous flowers contain two of more Is
more Carpe

carpels, In syncarpous flowers, two Of

are fused together.

B cluster
B = An inflorescence may be d':mminﬂsstem axis
flowers, all flowering arising from the
or peduncle. s that ar
D = Actinomorphic (regular) ar¢ ﬂ‘:::'e;b e to be
radially symmetrical in that they aan one vertied !
bisected into similar halves In more Zygomorﬁh“{’
plane, forming mirror images: etricd

: bilaterally SYI" 1 o1ves
(itregular) are flowers that are DI o simila’ ha
33 thet th 2y are able to be b|§ectefi in o
Lronly one plane, forming mirror ima8

aplant (5,
It heeds the

desireq

one

o attract



is having pistils and stamens (hat
ent 11MCS: thus: promoting crogs.
han sell — pollination, Hnmugnn{
‘pis!i land s_tnmcn ofa flower at thg
sell=pollination,

39. € = Dichogam¥
matures of difrer
pollination rather
s the nmlllrnll'(“““‘
same time, ensuring

J40. D

J1 A .

42, A = Dichogamous flowers are cither protandrous or
protagynous. protandry is When the stamens maru
before the pistil. Protogyny is when the pistil ma k-
before the stamen. atures

43. E
44. D = Wind pollinated flowers have long styles so that

the stigma can project from the flower catching pollen

grains flowing in the air.
45, C=They donot have sticky grains orstamen
46. A=Cross pollination allows variable charact-eristics
47. A = Insect visit in other to feed but pollinate in the

process of feeding,
48, B = Crotalaria is protandrous: when a bee alights on

lhg wing petals, it's body weight pushes down the
wing petals a.nd the keel; the pollen in the keel is
pushed out of it into the undersurface of the bee by the

rounded anthers.
49. B = After fertilization, a flower dries, its petals drop,

. the top of the pistil falls offand the ovary swells as the
seeds form inside it. Afier its ovules are fertilized, the

ovary becomes the plant's fruit.
i, A = Flowers with inferior ovaries are termed

epigynous, the flowers are above. Flowers with
superior ovaries are termed hypogynous, the flower

are below.
i. B = Double fertilization ensures the formation of

fertile embryo (diploid) and endosperm (triploid).
Diploid (male gamete * egg cell). Triploid (male
gamete + definitive nucleus).
1 B=See24.
4 D= During fertilizatio
pollen tube —a tube nuc

_ generative nucleus.
A =1 — Integuments, IT - Fe
hucleus, IV — Two synergids,

Micropyle V allows the passage
 Dollen nucleus. '

'U= Female gamete is the
Fudeus fuses with the eghg :
™), the other migrates to the ¢en:
& fuses with the two polar nuciel 10 A
) primary endosperm ¢€ gle flower in
A=Simple fruits are produced | or several
"hich the pistil is made UP of one

)used carpels.
“Indehiscent fruits—1
lr"\"sﬁsmftiingfruits.
. Caryopsis — pericarP
td together e.g. grains
:“:millet) and grasses.
Follicle — formed from 01, o2
, 2y e.g, cnestus, mﬂg”"l"a' s (dor
One carpel, split along W from W

mra r . -— i ﬂl
e.g, crotalarie. C”'Ps-lt”e['v men g
i, Ly men

I
*flseq carpels ard !

n, there are three nuclei in the
leus and two male nuclei from

Polar nuclei, IIl — Egg
V - Micropyle.
of pollen tube and

egg nucleus. One male
nucleus to form zygote
re of the embry0 3¢
a triplot

4

ced froma sin
carpe

on-splitting fruits. Dehiscent

coat haV
(mﬂlze; g

¢ become

and seed uinea

of cereals

carpel, S

0
formed o1
19 1 Jonglt!

G0, l(',l- Drupe o Pericarp consists of 3 layers: epicarp--
hr.n outer skin mesocarp -- middle fleshy or fibrous
s‘ef: Sr‘ and endocarp - hard inner layer enclosing the

6l. D= Multiple or compound fruits are produced from
many flowers, the ovaries are fused together, e.g.
pineappleand fig. '

62. B

63. D—In parietal placentation, ovules are arranged along
walls of a syncarpous ovary. In marginal placentation,
ovules are arranged along the joined edges of a single
curpel. In axile placentation, ovules are arranged at

o tBhe centre of the avary of a syncarpous ovary.

65. D

66. B=A maize grain is a fruit and not a seed because the
testaand the fruit wall fuse after fertilization,

67. E.:An aggregate fruits is formed from a single flower
with several free carpels.

68. D = A schizocarp is a dry fruit formed from a
syncarpous ovary (fused) in which the carpels break
into several parts each containing one seed, ie.
mericarps.

69. B = Groundnut is a legume, the pericarp is not hard
and tough. Nut have tough, hard and stony pericarp
e.g. cashew nut.

70. C

71. B=Atree fruits is formed from fertilized ovary. Seeds
are found from ovules.

72. C

73. C = Complete — possess all the floral parts; regular
(actinomorphic) can be cut into two halves from any
plane (radially symmetrical): hermaphroditic -
possesses both stamen (androecium) and carpel
(gynoecium); inferior ovary (perigynous)—outer flora
part appears to be above the ovary.

74. A = Samara is an achene with pericarp extended to
form wings ¢.g. combretum.

75. A i i

76. A = Castor oil seed is a dicotyledonous seed while
maize is amonocotyledonous seed.

77. B=Anaggregate achene oraggregate fruit.

78. C

79. D

80. C=1 carpel = follicle and legume; 2 or more fused
carpels=capsule. )

31, C T Possession of floss (fine silky lhreqd)_around

: seedse.gcotion and silk cotton enhance their dispersal
by wind. S
¢ ing seed u
82, A= Matured pararubber e,\plode, dispersing = b‘?
' o0 and oil palm and dispersed by
to 15 metres. Mang A o et fruit
Tecom S dispersed by wind. Triumietta fruits
(e . >
n:'ml]\.toi;e furof animals that disperse them. tandt 11
SfICK e, [|—Prostate 2iand,
=[-Ureter (from merll\'(zi:ne) ), I1-Prosts
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—vas deferens V= UEL ) by severing the v
= Vasectomy 18 #
deferens (SPEM d:nrtu‘s are partof female reproductive
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86. B = The epididymis store spermatozoa which are
released on ejaculation.

87. E = Seminal vesicle (vesicula seminalis) secrete a
significant proportion of fluid that ultimately become
semen.

88. B=Vas deferens transport sperm. Sperm is transferred
from the vas deferens into the urethra, collecting
secretions from the male accessory sex glands such as
the seminal vesicles, prostate gland and the
bulbourethral glands which form bulk of the semen.

89. C=Urine and spermatozoa pass through the urethra

90. E=The bladder store urine only.

91. D=seeR9

92. D

93. B =1I-Ovary, Il - Uterus, Ill - Cervix, IV Vagina V-
Vulva.

94. B = Fertilized egg is implanted and developed in the
uterus, 1.

95. C=The ovum matures in the graafian follicle, where it
isreleased at ovulation into the uterus. It is transported
to the uterus and unless fertilization occurs, and out
through the vagina.

96. D = The placenta functions as a selective maternal —
fetal barrier. The placenta is an organ that connects the
developing foetus to the uterine wall to allow nutrient
uptake, waste elimination and gas exchange via the
mother's blood supply.

97. D = Fertilization typically takes place on the upper
part of the oviduct (fallopian tube),

98. C=Sexdetermination occur at fertilization,

99. A = Identical twins — One ovum fertilized by one
sperm. Non identical twins —two ova fertilized by two
sperms.

100.D = An ectopic pregnancy is an abnormal pregnancy
that occur outside the womb (uterus). The baby
(foetus) cannot survive, and often does not develop at
all in this type of pregnancy.

101.C = Parturition is the process of delivering the baby
and placenta from the uterus to the vagina to the
outside world. Also call labour and delivery.

102.C = Once superficial implantation occurs, the embryo
begins receiving nourishment directly from the cells
lining of the mother's uterus. Later whep the yolk sac
is formed it provides nutrients from the mother to the
embryo before the placenta is ready to function,

103.D = The outer cells of the blastocyst form a coverin
of two membranes, an outer chorjon and :
containing amniotic fluid which protect
from shock and desiccation.

104.A _

105.B = Birth cont_rol pills used by. females contain
oestrogen, which depress folljcle stimulati
hom_10nle (F Sl'll); a"le"OSESterOHE, which thickens tl;li
cervical muscles so that entry of sperme ;
is impeded. 1 ofspemsinto the uterus

106.A = Cervix is amuscular ring clos;
the uterus. s closing the lower end of

107.B =Amniotic fluid is found in

108.C=

109.A = The placentpa is re.c';.\o-lzs'.b‘e (T gut eon s exch st
(lungs), rercvel «f wiste ¢ auacts (kien =
nutrition (digesiive system), o) and

inner amnion
s the embryo

Pregnancy,

[10.C = Some placenta hormones
i are humay o .
somatoma{notmpm (hCS), hu I ch““Onic
gonadotropin (hCG), progest efoneanda “hmiunic

111.B = Chorion - outermost membrane. 0estrg
membrane. ;

112.D= Groundnut is a fruit, fruits 5
ovary (sexual reproduction), 1€ Product Offertilizeg

113.D

114.D

115.A

116.C

117.A= Pineapple crown of leaves are .
can be used to propagate pineapples

118.D = Stigma before anther--protogyny; anther before
stigma -- protandry.

119.E = Yam is an underground. Underground stems are
parts of plants which helps it to reproduce, 1t stores
food for the plantand MUST be underground,

120.C =The petiole secures the leafto the stem.

121.E = The leaves of the onion are modified intoastorage
organ known as bulb.

122.B = Food is stored in bulbs (e.g. onion and ginger)as
sugarnot as starch.

123.E = Bryophyllum pinnatum can be easily propagated
because the leaf is capable of reproducing
vegetatively by producing buds.

124.B o

125.E = Binary fission is a method of reproduction in
unicellular organisms by splitting intotwo.

126.D = Gonads are reproductive organs. Testes in m_ale,
ovary in female. They produce gametes -
reproductive cells.

127.C=Lizards do not show parental care.

128.D = Airspaces are characteristics of .
dispersed by water so that they can floateasty
sinking,

“Mhion - inner

alled OffSEts_ 'n‘ey

seeds or fruits
without

CHAPTER THIRTEEN .,

1. C=Growth is an irreversible increase dl'ltl'(t)n b
weight of an organism by the addil

protoplasm.

2. A= Without the addition of new prOIOPlas

cannot be said to have occurred. ablecsime® of
3. D=Changes in dry weight gives are f
growth. yild up ©

3 (b )
4. B = Growth occurs when anaboh?il:m (breakdoxvn
complex molecules) exceeds ¢

anism
of complex molecule;).. itained whe? the 0’5
5. D = Optimum growth is
can reproduce itself. e ghove :1}1[:
6. B . t:a I C"S'
7. B = The radicle is a miniatur® 0 femaltic’ nd the

N v *32 me capa 2
root tip is the actively ‘?‘v'dmg s the 100"

outermost layer of whic e s
piliferous layer. pen plant gmwducf-’d an
8. A=Etiolation occurs WA= " odes, 1 |
results in lengthening of U:;e of ch
yellow leaves dueto ﬂbse”e he [
9. C=Inthecurve, [11repre gt
represent birth.

: eant 15 87
10. C=Environment resistant



slle growlh IV, V represent negative growth or
Cnescence (old ape). The !
” SB,gnm,-d' ( ge). The shape of the curve is
. n“;’gl‘m\cnteml illumil_mtion of shoot causes auxin to
conce;x : :(y from the light source. This gives a greater
s il; tl:;:q o: :uxm on the shaded side of the shoot,

. uses i i

thus bending ofthe shooltmeagZd el clonstion ¢

12, B = Growth in animals is'e
(intercalary) ang
Growth in plants

(apical meristem) a

11 1s equal in all parts of the body
limited to certain periods in life.
IS restricted to growing regions
nd continuous throughout life,

13. D
14, B = Durin o
seedling, & germination, the embryo develops into a

15. gn:m: ;"I:lu;ed pericarp and tasta (seed coat), 2 —
| Perm, 3 — Embryo, 4 — Scutellum, 5 - Point of
attachment to cob, ’

16. C = The endosperm stores food which nourish the
, embryo and the growing parts.

17. B= A dormant seed is a viable but dry seed that can
remain for a long period without germinating.
Dormancy ensures germination during a favourable
season. Seed dormancy may be reduced by growth
inhibitors, impermeability of the testa, delayed
development and concentration of seed.

18. B =1In epigeal germination, the cotyledons are carried
above the soil due to the elongation of the hypocotyl.
The hypocotyls is the part of the embryo just below the

cotyledon.

19, C
0. D= In hypogeal germination, the cotyledons remain

in the soil due to the elongation of the epicotyls. The
_epicotyls is the part of the embryo just above the

cotyledon.

1B . ,
| B=The micropyle is a try hole through which wateris

absorbed during germination. ' .
1.B = Water helps to activate enzymes; it provides a

medium for metabolic reactions and it transports
nutrients to the growing regions of the embryo- sl
.C= Intrinsic factors such as growth hormones—es e
(indole acetic acid), gibb::}:elhns; and enzym

most critical for plant growta. s :
k= g;niﬁtiof necessary for gerlm":)afug:y;;
wfficiency of water, adequate SUPPYY

i light.
Litable temperature, food or numenitrz::id ght.
U= Oxygen is needed for tissie resp

Te production of energy-

: riment t0
' Alkaline Pyrogallol is used 1;1 theempi;ation, b
howy that oxygen is necessary or &

Ilﬂction is to absorb oxygen:

ith stored fOOd

. wi
E"d°spennous seed are gwollen

>Maize seeq.
rful growth

we JowW

S A . 0
i Auxin (indole acetic ac'fl ) agitremely

n“lant is effective *'- :
cemTations, U

35. B

36. C=IHeatisproduced as seeds respire.

37. E =The sequence of events in seed germination is as
follows: (i) Seed absorbs water and swells (ii) Testa
splits (iii) Radicle appears and grows downwards (iv)
Plumule appears and grows upwards.

38. C

39. A

40. E=Transition zone

41. E.In epigeal germination e.g. bean and castor oil, the
cotyledons, when exposed to light, become green and
carry out photosynthetic function.

CHAPTER FOURTEEN

1. E

2. C

3. A = Receptor to CNS — sensory neuron, CNS to
effector—motor neuron.

4, D

5. D

6. A

7. C

8. B

9. C

10. A = A neuron is made up of cell body, dendrites and
axon.

1. B

12. C

13. C=Another classification of various receptors divides
them into (i) teleceptors “distance receivers”, which
are concerned with events at a distance; (2)
exteroceptors, which are concerned with external
environment near at hand; (3) interoceptors, which are
concerned with the internal environment; and (4)
propriocepters, which provide information about the
position of the body in space at any given instance.

14. D = Blinking of the eye is an involuntary (reflex)
action, controlled by the medulla oblongata.

15. E=The primary function of the peripheral nerve is to .
transmit signals from the spinal cord to the rest of the
body or to transmit sensory information from the rest
of the body to the spinal cord.

16. B = The olfactory lobes of the

interprete the sensations of smell.
17. E = Hypothalamus is responsible for temperature

lation.
18 Eigil The spinal cord is an extension of the medulla

ta ofthe brainstem. '
19 ]?c:r?:g;‘f the above. The left cerebellar hemisphere.

inates the leftarm and leg. '
g?ﬁf%rain and spinal cord is covered by meninges,
% which have 3 Jayers, an outer pia matter, middle dura

: hnoid matter.
matter and 1nner arac .
B a—ttThe name ventral fissure Was given becau

brain eventually

se it is

21 .
wide. jon (or spinal ganglion) isa
= sal root ganglion (OF 5B o
22. anigeocrllog Sorsal ?oot that contains cell bodies ©
nodu iral nerves.
+ afferent spirain _ .
meuro al:frm;\tter contains neural cell bodlese,l(igf;g
23. A=The il’?é’ o white matter contamiﬁl:y
o ;{)r::s [tis white becaus® of themyelin.
rerve '
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24. D d

-) - . .n an

52 g = Motor neuron only exist 10 the CNS (brai
spinal cord).

27. C=1-nodeof Ranvier . ation
2; g = N[':]? influx and K" efflux causes depolarizatio

: - o Faction potential. .
which leads to generation of actionp s a synapse is &

29. A = Transmission of impulse acros o rochemical
chemical process. Acetylcholine is a It b facilitate
secreted by the synaptic knob whic |
neuromuscular transmission (nerve to muse €)

30. B

3. D )

32. C=Ganglion contains cell bodies of neurons. e

33. C =1 — sensory neuron, 2 — relay neuron, 3 —grey
matter, 4 —motor neuron. . _
All the cell bodies of the neurons in the spinal cord are
found in the grey matter (3) while the nerve fibres of
the cell bodies are present in the white matter

34. A=Inreflex action impulse flows as shown: Receptor
in skin sensory neuron (1) relay neuron (2) motor
neuron (4) effector in muscle.

35. E=3-4-1-5-2

36. A=I-Choroid, IT-Fovea (yellow spot), III - Vitreous
humour, IV - Optic nerve. The choroid nourishes the
eye.

37. C

38. D=0Outersclera, middle choroid and inner retina.

39. B = In the retina are the cone-shaped and rod-shaped
cells for brightand dim vision respectively.

40. A= During image formation, light rays are bent most
at the air/cornea surface and the lens. NOTE: The
aqueous and vitreous humour also bend light rays.

41. A = When the gaze is directed at a near object, the
ciliary muscle contracts. This decreases the distance
betwe_en the edges of the ciliary body and relaxes the
lens ligaments, so that the lens springs into a more
convex shape (bulges).

42. D

43. C = Ciliary muscles and the lens
elasticity at old age.

44. B=Inmyopia (short
front of the retina.

45. B=Nocturnal animals (e.g, bat

cones. Diurnal animals (e.g.
than rods.

46. A =In correcting myopia, concave |e
diverge incomin

g rays and bring the

; : mt
retina. In correcting hypermetmpia ¢
used to converge incoming Tays to l;r'
the retina. !

47. A=Thatis lon
lens,

tend to lose their

-sightedness), image is formed in

) have more rods than
man) have more cones

ns is used 1q
o focus op the
onvex lens is
g to focus on
g sightedness, Corrected v

ith conyey
48. D=1- Auditory meatus, [ —

y Ear ossicl
window, 1V — Cochlea, V — Byeror s o €S, 1 — Oval
49, 1 roughttogetherby 1y v, echian tube, Hearing

50. C=Sound entering the

meatus, eardrum (ty hearfouow(hi

S path: Aygi
s udit
Panum), eap ossicles, o?/?;
—Pinnaand ayg;

I to e
Ossicles, and e Wcanal’m'ddle

. e -
Ustachiap tube; inp, .

€rear

210

_ semicircular anal, ampulla, utric
cochlea, and auditory nerve.

57, A = Vibrations are amplified and cq
oval window by the ear ossicles,

53. D = Tip — sweat, sides of centre = salty; sige _
back — bitter.

54. D = The taste buds are sensitive to the fo, b
taste. .

55. D = Chemicals in thg surrounding air dissolve
mucus film and stimulate the chemico-rece
which send off sensory impulses through the o[,
nerves tothe brain.

56. B =1— Sebaceous gland, I —Nerve fibre, []] -
vessel, IV —Sweat gland.

57. A

58. D = Endocrine system secretes hormones. Horm
are responsible for chemical coordination.

59, A = Endocrine system releases hormone:
chemical); nervous system, for example,
neuromuscular transmission, releases acetylcho
Therefore, they both involve chemical transmissic

60. A = Growth hormones are secreted in the ante
pituitary gland, which is in the brain. '

61. D = Antidiuretic hormone (ADH) and oxytocin
released from the posterior pituitary gland.

62. B = Deficiency of thyroxine (from thyroid gla
causes cretinism —poor physical and mer
development. )

63. B = Thyroid gland secrete thyroxine, which regu'l
metabolic rate, growth; mental and physi
development,

64. B = Adrenalin is released during emergency
increase heart beat, and elicit some sympéthe
actions which increase efficiency in danger.

65. C = The islet of Langerhans of the pancreas _secre;
insulin and glucagon. They decrease and incred

blood glucose respectively.
66. C

67. D = - Pituitary gland, II — Thyroid and paraih
gland, I11—Adrenal gland; and IV —Gonad. 1o whic
68. B = Parathyroid gland secrete parathom?
raise the level of calcium ions inthe blooc{, o
69. B = Growth hormone is also called 5™
hormone, <let 0
70. B = Insulin is secreted by the beta cells of the 8
kangcrhans in the pancreas.

u]uss Sa(

l’l‘fed ach

yro

72: e - refbution of
N 3]dl§m 2
73. B= Photopism is caused by the Uﬂ‘?:; ded side of the
auxin, auxin accumulate on the -
Shoot. , 'b‘[or- Op[iOﬂSA; "
74. D = Abscissic acid is agrqwlh inhib! i,
and C contain abscissic acid. otan root AP
75. C= Auxins are produced in the sho ion of
hence control apical dominance: .. form"‘x.n can
76. A = Gibberellins do not '{‘d'flf;is is why &
adventitious root, unlike auxit- P
be used in stem cutting. owth of dV filgro
7. B=Auxin have no effect Gﬂ_lh"[g’r em, theY \
but if gibberellins was appli¢ el the
10 normal height. _ffectof plan
C = Gibberellins have their €
o
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SAMe Way g nirvine ) - o
Particulyr. R e by Stimulating cell clongation in
79, C = prye - apid eell division is by eylokini
Ethylone indueess i e - 02 CY1ORINI,
ArC EXposed Jowy | 'Ces ripening of fruits. Unripe fruits
sUpermark e 4 ,(‘\ elofethylenc (o T
plant js 1 l'ﬂi;c ‘-;,\’cs. The effect of ethylene on the
r 1€ Talte of respiration and this cause

. 'PC rfpcnmg of'ﬁ_u“q

80. C = Auyip can affe
making. hem Io‘rc;cr‘ the metabolism of the cells,
cause the deaty of ”l::'e IC.\‘Ccssivcl_y_ These effects
auxins cap pe usedas e plant, As a result, synthetic
are absorbeg mischmon ry eﬁ'ec‘nvc weedKkillers. They
(dncoiyledonous) Ii'lamE c'chcnvgJy W [T
plants ang are thcre;ohan b)’_ monocotyledonous
removing broad-leaveq w:dsiﬂfir?;u'aﬂy e ot
monocoty]| ;
Y e‘;‘;gg::e 'C“Unl;ures as in law_ns and fields.
dormancy, and cytokins break seed
§2. D = Both auxi i :
meristems of ar;)sif?z:}dbﬁ:jbsbznmd”;?nfe pf‘oduced s
respoiisitile 5 A ryo; and are both

p or cell elongation and ] i

NOTE: Cytokinin ang K aF[ca dom_mance.
celldivision. ) ¢ both responsible for

$3. Band C=Homeothermic animals are able to maintain
a rc_fatwely constant body temperatures. When the
environment is co!d., the body needs to gain heat.
Conduction, convection and radiation can cause both
heat loss and heat gain to the body, evaporation is a
mechanism of heat loss only, in which a liquid is
converted to gas. Sweat is also a mechanism of heat
loss only.

U A = Osmoregulation is the process by which a
constant balance of osmotic pressure is maintained in
the body of an animal by control of salts, ions and

water content.
i A = Poikilothermic animals are also called cold

blooded e.g. fish, amphibian and reptiles while
homeothermic animals are also called warm blooded

¢.g. birds and mammals.
tD
'C= is 1 tion that ensures a
(= is a feedback reac
Homeostasis o

fiirly constant internal environment.

s too hot, it decreases heat

iction,
loss by peripheral

‘A= When the body i st
Production and increase nea : kin.
lltion, the dilation of blood vessels moglearsmed
When these vessels dilate, large quantI{IGS to the skin,
lood from the core of the body are .Car-”e convection
Where heat Joss may occur via radiation,

f)nd conduction, Sweating also causes cooling.

re of blood (i

absorpiton 0
idne

Tease reabsorption of salts by the k'ldnr e)z:s !

iilrease 0smotic pressure of bloodt(;t;co

o 2Use the increase in reabsorP! ;

e 1 ater
Dh?on' In the reabsorption of W

ncrease Na)

s .
Increage osmotic pressu £ water an

'.i - .
I Cause the increase in re

B

complex body mavements and positions of the head in
man tomaintain balance.

95. C

96. A

97. C = The malpighian layer is a row of meristematic
cells, they produce new epidermal cells by mitosis.

98. B = The cells of the malpighian layer also contain
melanin pigment, which gives the skin its colour.

99. A = The removal of the pancreas would affect the
metabolism of glucose due to insulin deficiency and
digestion of carbohydrate, protein and lipids due to the
absence ofamylase, trypsin and lipase.

100.C

101.C

102.C = The neurons are the functional unit of the nervous
system.

103.C = Synapses are the small gaps occurring between the
nerve fibres,

104.A

105.B = The neurolemma (neurilemma or sheath of
Schwann) is a nucleated cytoplasmic layer of Schwam
cells that surrounds the myelin sheath of axion in the

PNS.
106.C = The Nodes of Ranvier are small gaps between the

myelin sheath along the length of a nerve fibre. There

isnoneurilemma in the CNS.
107.E=Nane of the above, Reflex actions are involuntary.

108.B
109.E = Cranial nerves are nerves from the brain while

spinal nerves are nerves from the spinal cord.
110.C = The taste buds and olfactory organs respond to
chemical stimuli.

111.D
112.D = The vitreous humour is more viscous (thicker)

than the aqueous humour.
[13.D
114.C
115.E = The rays of light that enters the eyes are refracted
by the cornea, lens, aqueous humour and vitreous

humours.

[16.A

117.B = The anatomy of the inner ear is dominated by large
fluid-filled spaces. The bone tube (sometimes called
the bony labyrinth) is filled with fluid called

perilymph.

118.C _ - .

119.B = The ossicles are made up of malleous, incus an
stapes.

120 E(E The eustachian tube connecf the ear to the
'orophalynx. Vibration in the ear is lost down the
Eustachian tube.

o i lea is to convert vibration

= ction of the cochlea s

2% T'he félil; ia and fluid filled chambers to send nlerve
. ujllsnegs to the brain in order to convert (hese
im o
vib]zations to sound (hear ing).

123.D

124.D

125.C
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I, E = Ecosystem in aself supporting
the biotic (living)_ an
components thatare na con

[#%)

s

ol

16.
17.

18.

19.

23,

24

25. B
26. C

CHAPTER FIFTEEN

I . .
d the abiotic (npn-hvmg)

tinuous interaction-

B = Population is defined 2 =i
organisms that are found in thc same v
specie is defined as a collection

L r
that are capable of interbreeding freely 10 P

viable offspring.
C - ion of
B = A community consists of different population

organisms living together ina particu
C = Physical factorare abiotic factors.

C = Guinea grass= 15;/pomed spp=3 _so
Sidaspp=1, Imperataspp= 23 Total y 5
% of Imperataspp=23/50% 100./1_=4‘6 % .
B = A caterpillar and an aphid living In different p l
of the same plant are occupying dlﬁgrent ecologica
niche —the smallest area within an habitat.

C = A biosphere is the part of the eayth and its
atmosphere in which living organisms exist or that 1S
capable of supporting life.

B

B

A

. C = Abiotic factors are non-living factors, plankton,

insect, conifers and bacteriaare Jiving things.
A = Biotic factors are living factors. Temperature,
water and soil are non-living things.

A= Terrestrial and aquatic habitats will have these in

common; rainfall, temperature, pressure, light, wind,
and pH.

D= Soil factors are referred to as edaphic factors.

A = pH affects the distribution of animals in marine
and fresh water habitats.

A= An environment is everything surrounding an
organism that affects it. Physical environments are
abiotic, this, with the biotic environment, affects an
organisim.

C= lqtenldal zone is exposed to wave action and the
organism aresubjected to dessication,

. B = Density dependent factors affect population

rowth by ei i i
g y either increasing or decreasing as

population density changes e.g .
competition, diseases. See page 1 Sé.predatmn’ food,

. B=Competition isa biotic factor (living) which affect

any habitat with limited resources,

. C=Aturbid pond will impair the penetration of wate
T

thereby limiting the intensi [ i
photosyhthesis.g iensity of light needed sy
A = The main problem of i

of i
exposure and the resulting dlr}nrt =

when the tide ebbs:

s; t0 overcome thj

sand ¢ this, organj .
SUszatand- muddy shores burrow int c%amsms in
: um; those with shells e.g. mol] the soft
leO l]l:ff" protective shells ; uscs, withdraw

- D = Marshes and swamp
salini : \ps are characteri .
an;zlr?\;- t1df11 movement, water-lo er‘?d b)f high

1::&;0111‘(‘.5‘:ultinginhighac-1 dityg(lgc?w ?—?)11 and
pH).

ine organisms ig
¥ .
ng out (desiccation)

i+ consisting of

37.

2. C = X is a saprophyte — feeds on

7. A = Nitrogen fixing bacteria are found in ¢

8. A= Mycorrhiza is a symbiotic associ

7. B= Transect method is one of the meth,q

" estimating the number and types of
particuiar area.

28. B , :

9. A = Microscope 15 usgd to magnify gng

organisms Or part of organisms.

30. B
31. C

32, A :
33. C = Miroscope, potentiometer, chemical balance

telescope are not used to measure ecological factors
34. B

Plants i, 2

View

35. D
36.

¢ = Capture and recapture methods are used tg
monitor the census of bird, fish, and insect population
A quadrant method is used to determine the frequency
or population of inactive animals like snail, millipede:
oraphidsona leaf.

C = Bernacles and limpets are found in the marin
habitat. They compete for space in the intertidal zone.
A = Deserts have low, irregular rainfall, lo
temperature at night and high temperature by day, loy
relative humidity, strong-wind and high intensity ¢
sunlight, very sparseé vegetation. Temperature is th
most important of these abiotic factors.

CHAPTER SIXTEEN

—

D -
dead decayn

organic matter. Y isa substrate.

3. D=Symbiontsare unrelated. )

4. B=Epiphytes derives only support from host withot
causing any damage. »

5. A = Saprophytism is between 2 saprophyte (V1"

organism) and a substrate (non-living organisim)-

6. B = Lichen is a symbiotic association petween alg

and fungi. 210

no j i .
dules of leguminous plants ation betWee
/ : id the 10
fungi and roots of higher plants. The mnglﬁldstclmgi in
in transport of inorganic nutrients from the

; | wi
the plant while the plant supplies the fung! ¥

organic nutrients. o LS parastt
9. C=Mistletoe is a partial plant parastte- T 1 call
due to its possession of 2 moditier - 't plerc

haustoria to obtain inorganic utrient ¥ wi( can can
the host's stem. It is autotrophic ecalse
out photosynthesis. Il
10. A = Hydra viridis have ZOOChloreﬂ z€
their bodies. These algae photosY” {, th s
sugars and other things W s
algae and the Hydra. Hydré a'sd
with its mineral requirements: rumf“fmti diets ¢
11. D = Bacteria in the Cae,wm-o of ¢
produce cellulase forthe digestion
the ruminants and W i in
vitamin B and K. The bﬁwmall
protection and ideal environmen”
12. D=See8.
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10ds ygeq for
Plants i, 3

fy and View

lical balance,
ical factors.

- are used to
Ct population.
the frequency
ail, millipedes

in the marine
itertidal zone,
rainfall, low
ure by day, low
gh intensity of
perature is the

dead decaying

ym host without

,rophyte (liVing
organism).
) between algae

und in the oot

- All food chains and we},
autolhroph%-
_ The number of individu

. a 1
sressively down the trg hicl gg‘?‘sins
nth

S beging wi
CgIns with, aproducey

decreageg

v
', from producers to Consumers ¢ food chaip

"= Only a fraction of a go|4
s surface is absorbeq
glarenergy.

I'en erg

by the - that reachs gy

Plants noy 4 the

B

3= Decomposers help to ree cle nutyi

P bacteia Yele nutrients o g. fungj
(=Mouse 1s an omnivore (¢ops

yimal materials), e both plant ang

\=Ina pyramid of number, hawk
population compared to the others.
¢ = Every trophic level be
totrophs) and then the consy
O = The‘ cpncentratno!] of non-biodegradable
gbstance will increase as it goes higher up the food
dain. E.g. DDT in aquatic body, fish (2nd trophic
kvel) 0.00 Tppm, seagull (3rd trophic level) 0.01 ppm.
B
‘B=As we move forward in a food chain, there is a
fecrease in the number of individuals.
(=The highest energy is at the level of producers,
fere is always a great loss of energy as food is
nnsferred from one trophic level to the next.
(= Pyramid of numbers represents the number of
ndividuals at each trophic level of food chain at a
mrticular time.
.B=Pyramid of energy represents the rate of flow of
fod energy through each trophic level of a food
dhain.
D=The most efficient is from the suntothe producers

will have the least

gins: with producers
mers (heterotrophs)

. - . 49,
while the least efficient is from consumers 10 &
fcomposers th ’

’ e 5L
C= Organisms become larger and fewer along
f;od chain,

. ary consumer), 52

b~ Algea (producer), tadpole (Prime (O iory
lapia ~ (secondary consumer), $ 53,
“msumer), 145 54.
D=Second law of thermodynam!  the trophic level.

=Energy transfer decreases alonao ulation size O

is leads to a reduction I tie l?ef/)el. pyramid ok
"ganisms at the higher O ec mass of an 55
mass represents the total 1t takes into account '
"&anism in each [mphic.le-ve al organism- here

SSize and number of individ” 1o the atmosPIe:

= Carbondioxide is releas® ay and volcanic
Uing respiration, combusio™ . by the 36
Wption. 1y maintein® y 1 5.

= Carbondioxide Will be falr yde letes CcO,) an 61
bﬁancar ondioxi howsymhegs( P .
o e petween 2 hes COY: ration, II 62.

ustion (replenlst_on _ Transp
=1 — Evaporatiof "
Fe erun
y “iPitation, IV — Surfac ; unosptﬂ:,:e 63.

As . s watel . itation T
i E_Vaporatlon {‘el?’ase |0U-J. pe b ¢d.
wTe it condense in the o= of the

,r-%’ to the earth as rain eld in capill 243

* " Capillary water 15

39. A

<o
a?/ll: Plant roots gre able to abs

fiilgblg water for plants,
COmbill'::;lsn%v tiitl}:mderstorm, nitrogen in the atmosphere
with the act oxygen to form nitrogen (11) oxide;
i formen l.ron_of more oxygen, nitrogen (V) oxide
ed. This dissolves in water to form trioxonitrate

(V) acid HNO. whi i
, Which reacts with bases in the soj
formnitrates. ‘ roitte

orb it, hence it is the

40. C

41,

42,

43,

44,
45.

46.
47.

48.

D= N'ltl‘lﬁcation is the conversion of ammonia or

esby Nitrobacter.

C- = Leguminous plants have symbiotic nitrogen
fixing bacteria in-their root nodules; the bacteria fix
“!:mgen thereby enriching the soil ;vith organic
nitrogen,

{\ = Denitrification is the process by which soil
nitrates are reduced to atmospheric nitrogen through
the action of denitrifying bacteria. All other processess
would help to add nitrate to the soil.

D=Seedl, i

D = Dead plants and animals are acted upon by
saprophytes to form ammonia, The ammonia is
converted into nitrites by Nitosomonas and nitrite is
converted into nitrates by Nitrobacter.

A
A = Most denitrifying bacteria respire anaerobically,
e.g. Thiobacillus denitrificans, obtain its energy by
anaerobically oxidizing sulphur compounds; nitrates
is used as the oxidizing agent and in the process it is
reduced to gaseous nitrogen.

B = Denitrification is the reduction of nitrates in the
soil into nitrogen gas by denitrifying bacteria e.g.
Escherichia coliand Thiobacillus denitrificans.

B
A=Soilnitrite Nitrobacter  Soilnitrate.

E = An example of symbiont living in the root no_du[es
of leguminous plant is Rhizobium, not given in the
%)ic"lr']t;e Rhizobium obtain pholtosynthetica! ly derived
carbohydrates and an ideal environment tolive.

E = Nitrates are made into proteins in plants.

C = Putrefaction is one of the seven Stages in the
decomposition of the body ofa dead animal. Some o;'
the end products of putrefaction are: ammonia and
ammonium compounds, hydrogen sulphide an

hosphide. )
hgdiofregr;r}:ismg that are not dependent are capa@l.e of
surviving on their own i.e. za_utqtrophs. In parasn_ltshT;
commensalism and symbiosis, or‘gamsmsl_l ec;mer
depend on each other or one depending or:j the

while the other is either unaffected or harmed. 5
D 57. D 58.

D 6. i in the aquatic

C = Zoaplankton form autotrophs in
h‘:bgatt\}lineralization refers to t

i a
organic substance is converted ton

substance. .
D = Pseudomonas deni

bacteria.

he process where an
n inorganic

trificans is @ denitrifying

A
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10.

11.
12.

13.
14,

15.

16.
17.

18.
19.

20.

v

CHAPTER SEVENTEEN
B = In plants with floating leaves, stomata ér;ﬂyvl;:
found only on the upper epidermis; submerged 1ea
may lack stomata entirely. )
B = Scorpion and ant-lion are not present In fresh
water,
D = Brackish water is formed when freshwater and
seawaler mixes at estuaries. Brackish water has
salinity which fluctuates with tides, wet and dry
seasons. In the lagoon, for example, the salinity of the
water increases during the dry seasons and decreases
during the rainy season. .
C=Halophytes —plants adapted to salty environment.
Xerophytes — plants adapted to dry habl.tats.
Hydrophytes — plants adapted to aquatic hablta_ts.
Mesophytes — plants that live in an environment W.lth
adequate water supply. Epiphytes — plants which
depends on another plants for support only.
A= Aerenchymatous tissues are tissues of thin-walled
cells with large, air-filled intercellular spaces found in
the roots and stems of some aquatic and marsh plants
for buoyancy,
A = Air cavities (or air-filled intercellular spaces)
which enhances buoyancy to float on water.
D = Stilt roots of the red mangrove enable it to stand
firm in -strong ocean winds and keep the branches
above high tide levels. Pneumatophores (breathing
roots) of the white mangrove allow intake of
atmospheric air.
A = In mangrove plants, seed germinate on the parent
plant, i.e. are viviparous, and develop long radicle,
B = Pneumatophores (breathing roots) of the white
mangrove.

D = There are more species (specie diversity) in the
rainforest than other habitats.

C=Littoral zone is along the edge of the stream,

B =Tilapia is found in freshwater. Tortoise - land ang
fresh water. Achatina is the Jand snail.
B =Abiotic factors are physical or nop-
C = Date-palm thrive best in almost r
like in grassland and desert.

living factors,
ainless districts

affects all organisms regardless of the habitat
A .

A = Rainfall is the most importa i

1B nt ecological f;

that affects biotic communjty ; . oglcal factor
B nity inaterregria] habitat,

C = Reduction in the numbey of st
Ommata on the |
reduces the loss of water i o
2 b Vapourvia tra;spxratn;n.
CHAPTER EIGHTEEN

C = Guinea savanna cg
n be found ;
Benue, and Kwara, nd in Kadung, Enugu,

A = Rivers state (Port-1
Yobe state (Damatyry
estuarine- rain foregt.. G
B=Up northis Sa'\e | 4 yy,; ea s,f v f‘:‘fla" Sa'13].
C = Non-epipuytic fern . = “Stuarine

10.
1l

12.

13,

14,

15.

17.
18.

19,
20,

2].

22.

23,
24,
23,

26.

217.

28.

29,

shade created by the cang
leaved trees.

C=Rain forest is rich in ePiphytes ang o1

use tall trees as support to Teach for tp,, |(~:||m €15 They
D = Savanna trees possess thick, ﬁre-r]gm'

In the Sahel, plant bark posses thorns ESistany barks,

C = Southern Guinea savanng |,

PY formegq by the tall gy

S Mare rajngyy

a
tall grasees compared tq the Northe | ang
savanna. M Guine,
C =

Savanna grasses have under

. * Ou
(Rhizomes) helping them to root the 5°i1g;m;§| stems
B = Guinea savanna is betwee Y.

N the raip £
Sudan savanna. Orest and
D
A= Cactus is a plant found in the desert gngq mammals

also undergo aestivation for long periods inthe desert
A = Perennating organs are organs possessed bQ
plants that enable them to survive from gge growing
season to the next e.g. bulb, runner, sucker, comme.t.c.
A = The greatest species diversity occur in the
tropical rainforest. Transect method is difficult to use
in estuarine. It is also difficult to use in Guinea and
Sahel savanna because of few plant species.
C = Northern Guinea savanna and Sahel savanna can
be found in Sokoto state.
Trees are planted as shelter belts in the Sahelto reduce
the harmattan wind.

. A=Desert plants have devices to reduce transpiration

e.g. reduced leaves and stomata

C=Desert has low rainfall and high temperature.

A Relative humidity is the amount of moisture in thde
atmosphere; it is high when there is hlgh rainfall z}?"
low temperature, and low when there is low rain
and high temperature. g
B= K%itsinaztate falls in the Sahel savanna, which s
very susceptible to desert encroachment.

D = Countershading is more importan
aquatic organisms like fishes. ‘

g = Bet\;fgeen the littoral and bentl_llc;g"t‘}"l'ic
only penetrate the littoral zone while ben
dark and cold.

B = Grasses are predominant I
which grow tall during the rainy ¢
trees, .

C r
A 0 survive by

D = Cactus plant is structurally af:?:efgod and WP
possession of swollen stems that S, Jwith
and the leaves are reduced into L ssland P]"';aund in

C'=Mambilla plateau s ahigh ST etes Ly o
an average elevation qf abo‘_ltt’e ighest P
Taraba state of Nigeria. Jtis e
Nigeria. - Nigerid s re

D = Mangrove swamp 11 o
tropicalrainforest. | typical 0

D = Montana vegetation 13
Jos plateau.

C : Tropical deserts has @ o
27°C to 33°C in summen .. res s fast
#bsence of cloud in d_eser: s1 s low an
very cold nights, rainfal
plants during rainy seaso™

t in some

light can
zone IS

4o the
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CHAPTER NINETE
B = Species are gl‘ﬂ)llp OF Similgr Organisms that ean
interbrecd ﬁul_\,': I Opulatiop deals with (he total
numbers of organismg Ofthe same Spice ina habitas

3 ¢ n
20. A = As succession approaches climax, there is a
increasing stability.
21. C .
22. D= Growing of vegetation on an n!:)andoned farmland
isan example of secondary succession. .
B = Intra- specific competition arises when organisms

23. ses
ofthesame species compete for a limited resources,

2. C = Density dependey, factors 5 CCl population 24 B=lnanonnalsucccssion.species diversity increases
grm\'fh_ by le!lcr incrcasin or dccreasing as ' until it becomes fairly constant due to the attainment
J"’P“‘“’f”“ fic"-‘")' Changes. 0s¢ that can [imi; a ofaclimax community.
population inclye Competitjo, disease, predati 25. D
pmus:rism.foodshona e, ' " Precation, 2(,' A

5. D= Pnpufauon.wzfl increase When there i high birth 27, B =Space by organism in an habitat
rate, !m\_' mortality rate, high immigra[ion rate and Jow S Areaofhabitat
emigtation rare, Number oforganisms

4. D= SEEd.dlspersal Provides meapg of preventing g B = Territorial behaviour helps organisms to guard
OVercrowding; seeqs are disperseq away from the ~ against intruders thereby preventing overcr. owding.
parent plant.

5. B CHAPTER TWENTY

6. C = Capture a4 recapture methods are ygeq to L. B = Clay contains the finest particies. Silt is finer than
monitor the censu; of bird, fish, and insecy Population, sand but stil| feels gritty,

Quadrant Method is ygeq to determine the frequency 5, =Granite is a form of igneous rock and notasoil type it
of Population of planrs and inactiye animals like snail, contains readily recognized minera] crystals such as
millipedes o aphids op leaf, Muscovite, quartz, biotite and hornblende,

7 = Vercrowding cap be caused by icles i

§.

3

10

' . immigration
(movement nto), natality (birth), high surviva] rate.

Overcrowding can be redyceqd by emigration
(movement oyt of), Mortality, and Joyw survival rate.
D= Turbidity s peculiar to aquatic habita, It s the

which is gz measure of
penetration of light.

B=Exponentja] (logarithmic) growth doubles the size
of population at » constant
bacteria,

- D = Population density is the average number of
individuals ofa SPecies per unit area of habitat,
Density=PopuIation size/Area of habitat.

Population frequency is how often Specie occur at
different sites in jts habita, _

- B=Population equilibrium is attained when there js 5

alance in natyre (Predator-prey) as a result of the

. Wainment of jts carrying capacity. _

‘B = Fppgd scarcity increases mortality rate by
icreasing competition. ]
8= Population dynamics is the changes (increase or
decrease) in population size over time, '
C=The pioneering organism in a plant succession on
bare rock surfaces are some species of crustose hCh:;)[:
f.°”°W8d by foliose lichen and then mosses after
chep have changed the rock to soil. _
= Primary succession starts on sites which have not
'rEVfOUS!yb ion

Orne vegetation. , ]
o Competition will lead to succession by the
Tergen i
R Organisms. ) . ¢ nlamt
|E e given trend, Spirogyra s the simplest p
< e erlily s the most advanced. ¢ successlon. It i
gy X forms the final stage 0 suof plant and
: ]

imﬂuenze by stable compositior

; p?] SPecies, formation ofnew

l Slma’}’ Succession inVOl\{eSg}eter than primary

cesﬁcondaiy succession Is fas

. t.
lon bECause soil is already presen

bottom leaving lighter ones to suspend,

3. D = Clay soil is the most difficujt to plough in a wet
season because of jtg sticky nature,

6. E = The experiment s to Compare the capillarity of
various sojl samples; capillarity is high in clay, low in
sand and average in loam,

7.C = The experiment is to determine the

8. A=After sedimentation, particles sett]es in this order
(light to heavy): humus, clay, sil, sand, graye)

aeration, Sang, however, s Very porous: hence a 50
devoid of sand and low ip humuys with hij
content would retain the highestwater.

10. D=Laterite js a red soil; itis common ip the tropics, 1t is
produced as a resu]t of leaching ; the Soil tends tg pe
acidic becayse lime potash from the topsoil are
leached away by rajp action,

1. B = Water retention in soj] is greatest i clay soil ang
poorest in sandy soil, ¢ indicates the Capillarity of the
soil.

12, B = Nitrates are particularl_v Prone to |osg through
leaching due to their h igh solubility in water.

13. A=Irrigated lands aftersome years become unfertile,

14.A=Continuous cropping reduces soil fertility,

15. B =Leaching is the removal of soluble materjy] from a
substance, such as soil or rock, through the pPercolation
of water.

16. C = Gravel (>2mm); feel coarse. sand (2- 0.05 mpy),
feels gritty, silt (2-0.05111[_11); Fe§ls like flour by stil]
gritty, clay (<0.002 mm); fecls sticky when wet,

245
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17.D=Weight of cruciblc alone =5 gm .
\\’cﬁlhl of crucible + fresh soil before being heated
=10gm .
Weight of fresh soil being heated is (10-5)gm
=5gm ) . ted
Weight of crucible + fresh soil after being heate
=8gm
Weight of water in the soil is (1 Oi%)ﬂglli =2gm
Percentage % of water= 2 x 100
e s 1 = 40%
18.C= _ I
Volume of air= vol. of water + vol. of soil added - vol.
of water+soil afterstirring ;
(500+350)cm’- 800 cm’. '»}
850 em’ - 800 cm’ :
= 50cm’ :

“ of air in soil sample = Volume of air x
100%

Volumeofsoil +air 1
= S0em' x 100%
350cm’ \
=14.28% .
19.D (Closest option). From the given parameter

Mass of'soil = (29-10)g=19g

Mass of soil + water = (29 -18)g=11g

%o of waterloss=_Mass of water x__100

Mass of soil + water
=11 x 100
19
= 57.89%

20. A=Allsoil have humus in common in

21. D = The spaces between clayey soil
tiny because ofits fine nature,

22. D=Sands havea specific heat capacity.

23. E=Fewernutrients because ofits poor aeration.
24.D

25. A=Erosion can be reduced by ridging across slope this
slows down the flow of water and less soil ig removed

26. D=Mixed grazing leads to overgrazing which expose.s
the soil to erosion,

27. B=The process by

varying degree,
particles are very

granular soil structure for bettey
28.C

29. C = Soil microorganisms
nutrients like carbon ang nit
30. D = Liming makes the

help in the recycling of

capillary action,
31. A=Microbes consery

! _ € and renew
cycling of nutrients,

soil fertj);
They also ¢ ertility by the

matter, e dead organg
32. B=Excessive applicati ili
T Pplication of 'fEI‘tlllZel‘ﬂltETSSOilpH.

34. A(Closest option) =soi] e
/ ! 0sion ‘
1. Vegetation protection; Vicanbe Fontrolle by;
1. Contouring of sloping ground;

WL Terracing of slo es; ..
iv. Mulching; P

[ O iMne;
J g [ i

i
~N ‘ Tk
) ) . i

AR X 124 1SN LT
—. i

v. Strip cropping-d e
= Bacteria and fungi are decom, 0

S Elrgcb’ responsible for the decay [:,fst;;dThcy e

matter and its subsequentrecycling, Organie
. A = Crop rotation can maintain gojj fentitiy = .

2 practice whereby farmland is planteg Wigj‘ﬂ’"‘r‘e'sa
crops in successive seasons, Tent

37. B o ,

38. D = To a soil scientist humus s the Organc, no
cellular, long lasting component of the soil, “m‘;)’aln'
have some trace elements. -

39. C= Soil water can be classified into 3:
water — occupies the larger pores of the
use to plants because is easily pushed d
Capillary water — is held in capillary
Plant roots are able to absorb it: hence it is the
available water for plant. Hygroscopic water - The
water held tightly at the surface of soil colloig particle,
it can be utilized by some microorganism not by
plants.

40, A = Soil contains SWOLAM = small rock particles,
water, organic matter (humus), living organisms, air
(oxygen and CO,), and mineral salt.

41. A=Cover cropssuch as grasses check leaching,

42. C

43. C=Soil enhance plant growth, which are the primary
producers that maintain life.

44. B = Leguminous cover crops enrich the soil, the

residues are also rich in organic nitrogen from
decomposing nodules.

45 B=Percentage of waterinsoil=

Mass of water (x-y) x100
Massofsoil  (x) |

Gravitationg|
soil. Itis of g
own by gravity.
pore of the 5],

46.C

47.D = Soil pH tends to decrease ( increase acidity) with
the repeated use of nitrogen fertilizers. _
48. B = Amount of soil water is given as: Mass of crucible

and soil, X,g — Mass of crucible and soil after heatins:
X.8.

CHAPTER TWENTYONE
A = Cholera can only be contacted by
drinking contaminated food or water.
E = Syphilis and gonorrhea are bo
bacteria. . Malaria 1S
D = Cholera is caused by bactenafe Anopheles
fransmitted through the bite of fem;ria. Sleepin
mosquito, Syphilis is caused by bﬂ? panesomn):
sickness is caused by a protozodd dnb jsterand
Small pox is a viral disease, it c“usesf\f’
transmitted through close contact hos
erson. ; woll® i
4. 1l)) =The life cycle of Bilharzia "3V0W??n:751 st
and a water snail. Man is the prim®® inly e
the seconds : g js mal
D = %)2:;-?{ h:;tonchocercmsﬁo 15 and by
distruction of the blackfly (Vé¢
infected person with drugs:

ng or

, ocod
A.=8 woiizn shoot diseasé Big cercias!
D = Blackfly, vector of On¢

o\ 7 71 [ oy

~ o
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)Sers, They are
dead organic

fertility,

i itis g
d with dj

fToreny

'€ organic, nop-
*$o1l may alse

31 Gravitational
he soil. Itis of no
down by gravity.
' pore of the soil,

hence it is the
opic water — The
il colloid particle,
organism not by

all rock particles,

"pemild form of the disease — ¢q

- Malaria — female Anopheles
sellys river blindness (O )
b - pilharzias can be 9 dest ;

R , 1CSiroy;

o snails that hLTongu? the clagg ofmoly ying the
qaring that water bodieg grq not ey
o 3 .
gincor facees ofinfeeteq Persons

- Guinea worm is Caused b  drs
D : Y drinking inf;
qter. 1t can be controlleq by provision ogf po::{)clg
. . |
y = Elephantiasis 1S transmitted through the pite
gmale Ctilex mosquito while Taeniasis gets into man

p=Vaccination or inoculation is the introduction of
using organisms into
duction of antibodies
against the disease in

he body. This stimulate the pro
yhich help to build immunity
hebody.

-p=The construction of dam may lead to an increase
i the prevalence of the diseases that are associated
yith water such as malaria (mosquitoes breed in
water), bilharzias (has water snail as the intermediate

= Carbon monox1¢€ r

3B

34

38,

36.

wu!\ haemoglobin 1o form ¢
Which reduces the affi

acondition that may lead to suffocation,

= §0me petrol often contain tetraethyl lead, therehy
putting people who suck it at risk of increasing their
blood concentration of lead.

C = Sulphur (1V) oxide is an acidic poisonaus gas. it
can pollute air. water and soil because it dissolves in
moist air to form acid, when inhaled, it irritates and
damages the sensitive living part of the eyes. air
passages and lungs. It dissolves in water to form acid
rain which dissolves the aluminum salts in soil causing
them to build up to toxic levels in underground water
supplies; this affects sources of drinking water. _

C = Oil is an imported pollutant of the marine
environment in Nigeria because of the perpetual oil
spillage. ]

D = Chlorofluorocarben (CFC) react with the Ozone
(O,) in the upper atmosphere converting it to oxygen.
thereby depleting the ozone layer.

arboxy hacmaglobin,
nity of haemaglohin for oxygen,

37. C = Agro-chemicals are used in l}?e‘gann_s 1::“5.0
. l : iasi <li i ili hen i are washed by rain
INg Organisms, air o) and onchocerciasis (blackflies breed in fast fertilizers when in excess, they w:‘m by rain)
] i fresh water bodies thereby causing water p
fowing streams). , N ;
< i = i i wonella typhi. . . ' .
chleaching A-T>_'ph°ld_fever\sgguS\:c:Eg Safmoneliaur 39. D = Radioactive materials can be carcinogenic
i i ﬂu_lSCal}SE ke f (Schistosome can (substances that cause cancer). P
ich are the primary 4 = The infective cercariae of (Schis e M . Ot eonadie i Ay pr—
wnetrate the bladder (Schistosoma haemato A it forhaemog&oblln._ o
. A . - i al Increase
ich the soil, the ausing bloody urine. N . = Greenhouse effect is a gradua
:{c St IBL—SIR%WF blis:xdness (Onclmocciisis) 1 ansmited 41 tBempe?ature of the earth due to excessive zgmogn(t: gf
’ i SOr A
blackfly, Simuliun damnosum. D acrbing pases such 48 COIS :: ::; fomees.
A=Poliomyelitis is ca_used bya vlr:: ‘of rendering an for photosynthesis. Ee;’z;ej;:zg?e B io 2ibal
el B = Immunizatien is the PIoCES by conferring 42, A=Excess CO,inthe
o 1 uimal resistant to infegtion amﬁma‘”y’tig; warning or greenhoﬂsf aﬂrecltl'ution can be tested using
' raceInatiov: water po J
idi ith  tiher passive commun! Qr'byvac:étra[e the bladder. 43, A=The degr-ezlui)x;aenpdemand (BOD). This test
oreese el D=Schistosoma haematob i e n which swims the biochemic mount: of oxygen bacteria needed to
| : is called Miracidiur measures the a O e vater somple i3
zers. ferucible  The larval stage i . e
 as: Mass 0 X vith the aid of cilia. ¢ the malaria is the T .
i1 after heatings . dia of the fixed period 0 wess CO, into ¢

e b= A ivi releases ex

ind sO Infective p denton 44, A = Activities that e effict (global
i 3 ’ i en

pooone. ite is completely deﬁpenweithout atmosphere can_result Jnofgttsssil fuel e.g. coal.

b=An obligate parzswomi) cannot SUTVIVE warming) said as burning
y ONE by eating or & host, Taenia (tap , smittedby 45, A - tearadable pollutants cannot be broken
ntacted bY fostman. . teria infection tral ersation. 46, D =Non-bio ef dable Do ostances .2, plustics,
e used BY +=Tuberculosis is & bach sneezes and conV ead © down into simp e"‘]l s‘crapS-The" are better controlled

are both © foplet infection in C()_Ugt_;’l favours the SP glass, tml,.and mete
ia 15 D= Crowded habitali g by recycling.

L A e < the meninges i diseriminate
bl op}w!b’s Jerculosis. : ﬂﬂﬂtion “h(': S 47. D : empOwered to prevent md:stl‘yl 1t‘tse
of et Sleeping Q*Only meningitis (infie? mong wOPtl-ons.causing 48. C= FEPA t;f the environment that may €

bacterla-a n”sanlf-)' Snot associated with wﬂtuei’;gtmnsmilsawru dc?::»ll:;;(:;ox\ e -
yP¢ 15 ~ 0sq . RS o . . S dlife. fores ,- ewal
ozoan }(d“ plister an " Female Aedes M Jlaria, which . PB — Water, sml_,_wﬂdh o tantin conservation
auses ST T infec llow fever g CAUSES m itoes- 49, sources. Wildlife are very I Pr\ml {ireat by man'
maet et D:P,amwdiumfa{crf:'r:)pheles mosqi! |CEF) is 1alr: {;causc they are under perpe )
i s hence the
1 vestwohcﬁ;tsr;;" is  smitted by female Jildren F improve healt activities. | p—— p-renewable hence
invo gand> = United Nations " s — Mineral resources ¢ o
. 0s . n set ¥ ther { A ' . ;o
.Jnmaryh te  Memational orgamzat;,)1 pursin ,ﬂ;‘:asors.:,vcﬁogr 50 need mCm\?ew?”:ﬁ?}llcuul catching or ShoOUnE
is is ALY reating 7"‘dwe1m~eofch;1dren ¢in ine!” o the hed s1. B = Poaching IS ) «tion of diverse
jasis 15 © 4py '~ Refuse, when not imen rimals. e destructio
veetor) Moke g g level that i8 a8 ould cause 5, B = Bush buming leads 1€
. o) d es 2. ) temis.
ldiseasc. ‘[’)thgorganisms. Is t0 wmcrbod‘ spemcso['()fg‘““s"
i : t De I coa -
isavua ds 1D fas \ Appl)’lﬂg chemic? 1.8 3o||lillon g 3. B
fcocO? " s bre€ "dler nollution tenois I by combi
pocerci® s Lc?u ; :;iSCO usic °°nsitqlon5 (jssues 047
L s 1 O
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So.
§7.

S8,

GO.

61.
62.
63.

64.
67.

!‘J

. C
S5,

. E=Any character shown b

- D = Identical twins inheriy yp,

. € = Sexual reproduction
- B = Fingerprint is unique |

« A= Blood group Ois a universy
- D= Agplutination oceurs wh

; ich is A
A = Malatia is cansed by - Plasmodium, whicl
protozonn.
¢

i stes
is used for non-biodegradable was

A = Reeveling anic matter is

such ns glass, metal scraps, plastics. Org
biodegradable.

C = River dams, acid rain, scwage
air pellutants,

A . .
C = Nuclear encrgy is powered by radloacnv]e
materials such as uranium obtained from the earth
crust—nonrcncwable.

B = Oxides of sulphur (SO,) and nitrogen (NO,)

D

D = Schistisoma, commonly known as blood — flukes
and biharzia. Schistosoma haematobium is commonly
referred to as bladder fluke because it enters the
bladder.

are not sources of

A 65. C 66. C
B 68. B 69. D
CHAPTER TWENTY TWO

C = Variation accounts for the essential differences

seen among organisms of the same species.

A = Individuals with unfavourable traits naturally go

into extinction leaving individuals with favourable

traits to dominate.

C = Physiological variations are variations in the

functioning and activities of living organisms, These

include: blood group, tongues rolling and PTC tastin g.

They are also discontinuous variation.

B = Discontinuous variation does not offer an

intermediate forme.g, tongues rolling, you are eithera

tonguerollerornot,

B= [rcﬁ-handedness is a discontinous variation. You

can either be left handed ornot,

B = Continous variati s

between two extrirx;laélofgf‘mSh:;vangdua] oy
. result, there are

whorls and compound or doub|e whorl,

A= Discascresistance jsa physiologi iati
_ ical va
A=See question 3, . L

) : Y an organism is dy
%cnes mhelrllcd from the parents, the cnviro:l:::;;:llﬁ
actors such as nutrition, education, climae cte ‘

C=An organism is a product o ire gt
! i ctolits inhe
environment. rited genes ang

C same
same genotype but can shoyy distinct

raised in different environments

give rise to v
asexunl reproduction do no, '

gene hence the
Variationg when

ariation While

L 0 indivi
mdwulunlsmnyhuvcsnmcpnllcm il though

ldonon

. : ' WICH contrggyi y
(l;).g antigen A) combine witlh antiboglj g Wtigen

ts(e.g tibogy

Dourload more books ot 9jbaz.n or rec! A

19.

20.

21,

22,
23.

26.
28.

29.A

1.

A = Rhesus factor was first identifi

monkeys.

ed ip the Rh&SuS

AO

BO

Genotype:
Phenotype:
B = In the ABO blood system, the

recogn;
are: A, B,ABand O (4 groups) gnizahle Eroups
A= Parents with blood group O canngy rod .
with any blood antigen (A or B) Produce 3 chjjg

@ @ © ©
>SS
ST
Genotype 0O 00 00 o0
Phenotype: O 0 O o

AO BO

Parents:

A = DNA analysis is the most accurate to determine
paternity.

B 24, D 5., €

& 27. C

A = Blood group O is a universal donor because it
lacks blood antigen (A and B). Blood group AB isa
universal recipient because it lack blood antibodies
(Anti- A and anti- B).

30.B

CHAPTER TWENTY THREE
E = None of the children will be blind because
blindness is not an inherited trait. . gl
D = A monohybrid inheritance is 2 Sing

characteristic that is controlled by the gen?:-
C = Let the gene for brown and blue eye
respectively. Genotype for homozygous
girl and blue eyed boy is BB and bb respec
these two genotypes, the parent
heterozygous for brown eye i.e. Bb.

Bb vs Bb

8" and b
prown eyed
tively to get
s must B¢

Parents:

Gametes:

Genotype: BB
Phenotype: B B
Homozygous brown = B% gone
Homozygous blue eye N b efore ¥ hhi .
B = Albino is a recessive trait. Thef pe A4
for normal male and albino fema
respectively.

Parents:

AA

Gametes;

¢ f .l of
Genotype: A caré®
Phenotype: A A , genetic?™ ot
All the offspring's would -l::'aﬁnﬂ' ,i;cdfh;lfis 8
albinism but plxct10l)'P'°“ll§sioll Oﬁ"gi,gd )"Ii,' frof
D = lcredity is the transm? gencs: feral
from parents offspring V1% =y 10

n
fincton of the gene ?


9jabaz
Download more books at 9jabaz.ng for free!


Enemtion to generation,
[

2 = Gregor Mendel wag k0.0 .
s §= o VU1 be fhe 1 _ Gametes:
icﬂcucs k i i he lather of e
*_The key words Aendaits o
T tion ”\1 Menders st ang second 1q
. segregd separati ' W .
i1 5(‘}3. !': N \ l ﬂlc]“hl]) ane assort ¢ (J(}ﬂmype: Rryy RIYy Roy )
~combination) respectively, woliment Roundand vellow < Y ATy RrYy
wendel's first law (also callec 15 A yellowseed, as RY is dominant aver ry.
yendel's e L alled the Jay of segregatior 5. C=Parepts: RR o o )
ates that during the formatjoy of eproductive Ilﬂ
PS - gaetes). pairs of hereditary factors (genes) rocr X Gametes:  (R) © (R (1)
xcific trall separate so that offspriy J a
i gecitic 8y
ild wtor from each parent. PTing receive one ﬂ‘
vendel's second  law  (alsg called the |aw of lGr;nmype: KR R AR Refzz=
sdependent assortment) states that eag, member of Pi1e) type: R
uir of homo}ogous chromosomes separates R e " §
: dently of the mey .
adepen - embers of other pairs so the 16. B = The gene content of the woman's eges would be
rsults are random., TQRtqr ge
Mendel's third law (also called the law of dominance) Parents:
ates that one of the factors for a pair of inherited
iine  mits will be dominant and the other recessive, unless Gametes:
soth factors are recessive.
A
= For most genetic studigs, fruit fly, Dl.'os.()phfﬁa Gtﬂmtype: Tt
se it nelanogaster, was found suitable l:_;ecause it is 5ma!l 17. II?I_— E——
'S @ ndcould be kept in the laboratory in large number, it F2=3benogges (BQ Bb, bb)
dies o a short lifecycle of two weeks ; it has just four g » Bb, =
"mmologous pail'S Of ch}'m.nosqmes; thzlﬂa:fa:r::ggs Parent: BB vs bb Parent Bb vs
fmale can be easily distinguished and it Y I AEABE cmes AL D
fistinguishable discontinuous characteristics. ”" ‘ ’ Bb
oy N . BB Bb 0
(=Parents: Tt Ve & F1Genotype:  Bb Bb Bbo Bb F2Genctype :
. B B Phenotype: B B B
cause ) 0 0 o 0 Phenotype: B B ' -
amete: ”‘ 18. B=Blending inheritance is an example of incomp u;:
i < ) : i le is dominant over each
ingle @Pad _ dominance where neither alle ' i
G Tt w @271 other. So the heterozygous genotype has its
. | .
4 MogpeT Tt phenotype.
. e o .
e :{ e 19, g According to Mendelian inheritance, :hc[
: = S a > acter tha
stlo be  E=Parents: 2 alternative form of tar ielzlledig;:‘eantC\t:'?s:'qci?rca”t‘d
aracte: Pl : "
e eXPFSSESQU]EIZ!;;m;rottp in man (a dlSCO[lI;nu;\:[:;
‘;‘,'qlfi;gionj}; controlled by a gene I, with the alleles I3
(4
r . Tt A 5 > s in
: : : srnative senes at the locus
:}T;?T)g)e- :rl't T ble ifthe parents o 21. B = Alleles are two alternative genes
a o OLYPe: : 0551 for a ’ souschromosomes.
=An F2 generation IS o p1 homozygouius y homlcx)llgg:llrl:lclc dominance is asituation :;‘ ,“!‘ql;higo-::
%, . A = . G el ol 11 1
% F1 generation f‘f": F1 are all heterozyg 22. ,[,),cmbcr of an allelic pmll “r\LBub?crwti“urgltlp . iher
' trasting character, I+ svgous situation. In 4 =
:’:"POI!inEtion Tt hc‘-ct?sg?sdominmltm-crlhcothcr.
s, T T =Ty, =TT IVt
e ° o 2. D o)
and 4% ~ 2:1) 24, B0 o of inheritance that
u(ll-; 2. Genes are discrete unit of INIEEEE
n t(3:1) 26, B = MBS editary traits.
~Notype: T and sickle determines hereditary ir in the
"h&ng[ . T noglob‘" 27. A + always Supprc.\‘.\‘vd mn .
YPE- 1] hac1 ’ “\!Cly- 21 _ eessive Denes are &4 l_: Sl are “"i'\
)thnOLypc for norma" -, spec 28, C = Recessl ¢ e etes s 0 e
% S and s S =7 esence of dominant SERE
;"hacmog]obmdrcAA Vi S P“'S_‘"f(f v in the homozygous form.
o Wents: AA Expmbu
i 9.
priefs 2
a ’HYHetey 30. D
hﬂfﬂcwr . 2|, B
C is @ = ‘
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C

metes, there

. fore, in
are haploid numbers (n) of chromosome; therefore,

anorganism where2n= 16,n=16/2=8.

: isis
. C=Crossing over occurs when chromatids at meois

exchange portions with their homologous partners. It
oceurs in the late prophase stage of meiosis. £
D = DNA- Deoxyribonucleic acid is made UP'((])
repeating units called nucleotides. Each nucleoti 3
consists of'a five- carbon sugar, a phosph_’dte groupan
organic nitrogen containing base; Adenine, Guanine,
Cytosine and Thymine.

C = Somatic cells contain diploid chromosome
denoted as 2N. L
C = In a DNA strand, guanine will only pair with
cytosine (i.e. G to C) and adenine with thymine (A to
T). ADNA strand with a base sequence TCA will have
acomplementary strand of AGT,

D=XX~Female; XY -Male,

C = After meiosis the number of chromosomes
changes from diploid (2n) to haploid (n).

D = In RNA, uracil is found instead of thymine. In
DNA, A and G are purines; Tand C are pyrimidines.

B =Couple with sickling trait will be AS
Parents: A

Gametes:

Genotype:

AA
Normal % Carrier 2/4 =14 Sickler ¥4

AS S8

A= Heterozygous parents €.g. Tt for height

Parents: Tt Vs Tt
Gametes: (T () (T) (1)
‘ .
. <—<] ‘
enotype: TT Tt Tt .
Phenotype: T T ft{1:2:1)

t(3:1);

T
“: Tall (dominant) and 1/4 Short (recessive),

D = A child can either be 3 girl or a boy; hence the

b .]. f s : : ]
E::Z; .abl ity of the fifth child being a girlis one oyt of
ASFIANTL  F2=TT, Ty 1y g
Number of dwarf=1x 120 = 30
D =Parents: AS Vs SS
Gametes:

Genotype: : S8 8g

. 2Camier . 7, Sickler

None ofthe children would be Norma)

A= Parents: AB Vs
Gametes;

Genotype: A0  AO B
Phenotype; A A BO B}30

O is arecessive gene, hence, BO will

be A. Since they are six, thyee will fa1 ﬁi tB ANd A0 iy,
the other three into group 4 <
A=Parents:

1

l"- - ==
. | 1t

&roup B apq

49,
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33.

F1 Genotype: X"X"
carrier female
Parents: normalmale (X®

Gametes:

F2 Genotype: X°X" x®x"
Normal female, carrier fem
colourblind male respectively,
.. Ratio of sufferers, carriers
25%, and 50%respectively,
C=The man and his wife are bothAS
Parents: AS
Gametes:

Xy XY
ale, normal male and

and normal are 25%,

Genotype: AA AS S

The likely parentage of their offspring that will be
either carriers or sickler is % x 100 =75%

B

B = Out breeding (hybridization or crossbreeding)
leads to introduction of new traits. It increase the
hybrid vigour. .
B = Inbreeding ensures the preservation of traits
withina given population.
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1

A=The DNA isunique to every individ_uals. .

C =Blood grouping in human beings is derived Tg
the combination three different alleles A, Bl[ael:i by
Blood group is a character being contro
multiple allele. e of
A= Plgople who have Rhesus antigen on thgtsil\:ref?{cR or
the red blood cell are said to be Rhesusp OSIbe Rhesus
Rrand those that lack the antigen are Sa\:}?etg a Rhesus
negative (rr). Agglutination occurs_t\iv

negative person receives Rhesus post by the immune
the release of anti- Rhesus antibodies 2 '

; on ;
system of the Rhesus negative pers (utination 2150

+a a S
the antigen on the red blood _cells’otl%:r 1 he:ury
occurs when a Rhesus negative msell'mg is |tHces'stive
positive child; hence, genetic °°uines a Rhes c:fs]lnﬂ a
ifa Rhesus negative woman I.narl‘f the couP s
man since there is a probability © ively 1€
Rhesus positive child. nd BresPee

. D =Parents are heterozygous A2 BO
Parents: AO =
Gametes:
0 ction riﬂf"a
. AB due’ e 0%
Genotype: ) f asexual rep " jike th '
C = Offspring of are €X ﬂ‘"z
clones. They almost byamlim alter®
organism. 0 s cause L in ;
: a 15 Its 1d
+ C = Sickle cell anaeM Ay, et e
serc for haemoglobd! #

liaenzoglobin mOle"“k”r'l .
- D=Twotall parents ¢&



p the two parents possesg

B yn 1 % I'eCeual
X% ‘L:loﬁness.The parent must be hctCrOs;hswc gene for
) f ~YBOUS tall (Tt),
g
rents:
/ GM]]L‘JC‘-S:
al male
e (XX .
) notype: debB Bb Bb T
m—-eyed: — -
jrown—eyed: 2 Blue—eyed=50% 5qv;
B" 6 8. o 66. A
] : 69. B
male and ) 7. C 72. A
are 25%, E;!ﬁg dOZL;T\;Eﬁ a \?pllo.ig (n) chromosome but a
il as diploid (2n) chro
. gisord). ) chromosome (23
i = Mongolism is an obsolete name for Down'
I - own
D sndrome which is XXX (Trisomy 21). ;
A
. 9= Phenotype is the obsgrvable expression of the
e fnaractt.ars of an organism resulting from the
: fteraction between its gene and the environment it is
hetotality of the expressed traits of an organism.
breeding) i= A hybrid is the cross between organisms having
;iirgaZeltﬁe mirasting traits. Hybrids are produced by the
mocess called hybridization.
traits
2o O CHAPTER TWENTY FOUR
{=XX — female XY —male. The ovum always carry
o #eX chromosome while the sperm cell could cary X
derived from 7Y chromosome. Therefore to geta female, the ovur;(
A Band O. Mstbe fertilized by the sperm cell camying an
on’trolled by ‘E*“Omosome.
; da
the surface of A=A cross between @ (_:ologr bhndnmoc:l‘:—‘:rﬂ};‘un q
Jositive RR 0T “;OUT blind father will give rise 10 28 €
i to be Rhesus Wisprings. d worm,
hen a Rhesus L= River blindness is caused by 2 :’(:tl:: blackfly,
¢ blood due 0 gnchocerca volvulus, through the b€ ©
. e 'ml [ . .
y the jmmun Wivm damnosum. . it Tt s carried on
hat reacts W]lth l= Haemophilia is a sex-linked t}aﬁgel mlophilic man
Jutination asics’ ¢ X- chromosome. GenotyPe ©
r has aei};z ?“bErepresentedast e
ng is N tive “notype of normal woman IsA Norma] mother
2hesus POS! Brents- 1+ father (X' YD °
.ouple having ’X”;ltt;' Haemophilic
especuvely ie. imetes;
] \ E!Y
[‘ g’ | Y X
Motype:  X'X" XX normal ma essive
Us carrier femal®s | o qcters ;mn its
00 caﬂﬁd WhThe genes for seX‘lm ssive form mosome:
ction #° L ina e it ocours in the 16 inant e
: he oris “Tect- by the dom e henﬂfyp
ike * 1S suppressed bY essed 1 cannot
__ina f Man, it js readily exp! ome, the¥
tatio? S hromos
a MY 1 altered  9Use they have On€ ¢ - mother
s in ? ) lgrfy“ inthe recessive 197 ©  ec NG
rchild = Sons inherit the se¥ chre e n i
,oasho A - trait 1
rtht i, de sex linke the X
n Mosome ot
U : are ©

= Qaw lialrad trait
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chromosome,

A = Sex-l i
o lig’;(l::kc:l{ traits are ONLY carried on the X —
€. Y- chromosome is empty of the traits,

Also the §

: male child cannot i

] nnot re X-chromos
from his father. receive X-chromosome

D = The sons inheri
' erited the gene for col i
from theirmother. As shown below: our blindness
Let gene for colour blindness be X*
Genotype of colour blind mother is X" X*

Genotype of normal father is X"Y
Gametes:

Genotype:  X*X° XX’

carrier females

X'y XY
. colourblind males

D = Colour blindness is the inability to recognize
some colours usually red and green.

A A child with X"Y (male) will have normal vision
while a child with X°Y (male) will be colour blind.
Reason, sex-linked characters are expressed in the
recessive form,

. A=X"X"-carrier female, X" X" - normal female,

X" X" --bald female.

A =Sex is determined by the contributions of father’s

sex (X orY) chromosome.

A = Turner's syndrome (monosony XO) is a sterile

female.
A = Ability to grow long hair in females is sex-linked
because it is carried in the X chromosome. The Y
chromosome is deficient in genes. Possession of facial
hair is determined by the Y-chromosome (male sexual
character).

C=Sexis determined at fertilization (conception).
A=X chromosome (see question 6).

D = Let gene for colour blindness be X

Genotype of normal female is XEXE
Genotype of colour-blindmaleis XY

Gametes:

Xy X°Y

}C,X(_‘ chC
. 2 normal males

Genotype: ]
2 carrier females

A=See 4. - '
A =albinismis caused as aresultof genetic mutation.

D= Drocunculiasis caused by D_rucuncuhgs
medinensis is & water-borne disease and haemophilia
is sex-linked. .

B= Sex-linked characters occurs more often in men

than women because it can only be expressed in the

recessive form.
D=Seell.
A=See15.

CHAPTER TWENTY FIVE

; d light to
ecially plants, neer S
Autotro%i:c«;d ef\?lﬁle heterotrophs depend on

red food.
ompetitive

25_C=Sex-linked.

D

C =
manufacture
already manufactu

[ cifice will set in because they
D= Intra- spe
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. B = Chameleon chan

are ofthe same specics.

D = Inter- s;lycciﬁc compctition occur among
organisms of different specics. )

C=A w:)rkcr termite nlnd a soldicr termite arc of the
same species; hence intra-specific competition. s
C = Competition sets in when available resourc -
become limited like in drought, fires out-break an
other natural disasters. _ .
A = Endoparasities have lost their organs 0
movement due to disuse, The choice of option D b
wrong because not all endoparasites have piecing
mouthparts e.g. Ascaris.

B = Competition will occur in a rice field when tl?e
field become weedy because the resources will
become inadequate. )

C = Early successional stages are often characterized
by low productivity. Older communities are
characterized by greater productivity as a result of
increasing stability.

C = Arboreal animals are animals living on trees and
tree trunks. e.g. flying birds, which lack teeth but they
possess beak.

A = Sunbird possesses a long, slender and slightly
curved beak for feeding on nectar,

C = Grasshoppers and cockroaches have biting and
chewing mouth parts while houseflies possess
sponging mouth parts. Only mosquito, tsetse flies and
aphids have piecing and sucking moth parts from the
lists provided.

D 14, B

B =Thekeyword here s, large.

D = Mandibles are heavy toothed, jaw-like structures
used to cutand crush food materials,
B = Some hydrophytes have air floats in their leaves

stem and petiole for buoyancy e.g.waterhyacinth,
A =Camouflage helps an organism to blend with its
surroundings so that it is not easily detected, Well
developed limbs enchance fast movement and
effective vision for good sight.
A = Gills - used for res

C=Forestspecies have buttress roots for stability
¢ !
B = Reptiles have dry,

scaly, water proof sk ,
retards the loss of water. p Kin which

ges its coloy .

itself from predators, 1o defend/ protect
C = Countershading in fis}, with dark .
(from top) and silver yery rk dorsal surface

ral surface (f;
protects them from predators, (from bottom)

C=Red coloured head of ma

. . tured male | N
displays in front ofa female is 1 attrz:ct thzﬁfd Which it
217. C ,

A = Plants growing on dry or arid |
d a

xerophytes, Some of their adaptive lncth:)c:lsa;c f:al§ed

succulent stems for storing water, syce re: thick

. ulent
Water storage, reduction of leaves to spi leaves for

nes orreqleg,

D= Plants pesce l . ! o
<eer hizk Waxy culicle ang haj
: hair
leaves to reduce water loss by transpiratiop, o

Animalg
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. A = The worker of the b

posses feather or modifieq scales (g o1
the evaporation of water ag sweat,
D= Whistling pine (Casuaring arsti

on needle-like branches tq reduce iny scalelm,,,es
transpiration thereby conserving eng, ‘;l'ater logs
in the long dry period, BN Water fy, tse
D = Feathers in birds are of di

prevent evaporation of water a5
thermal insulatiom e.g. down fe
flight e.g contour feather,

A = The protoplasm of Xxerophytes are highly vi
and have high water content in thej cells, as r:;zl;:
they can live with little water without being ;Iamaged ,
D = The presence of sunken '

; stomata or Jower number
of stomata and folding of leaves is to reduce water [oss
by transpiration.

A= Scales (in reptiles), feathers (in birds) and skin (in
mammals) help in body temperature regulation.

A = Hydrophytes live directly in water; the roots are
not long and the xylem tissue, which is for the
transportation of water, is fearly developed.

C = Lung fish are capable of an amazing form ‘of
aestivation. Lungfish are primitive fish that still have
lungs, allowing them to breathe air. When lung fish's
lake dries up, the fish burrow into the mud, then
secretes mucus until its entire body is covered. The
mucus dries into a sack that holds moisture in. Even
when the mud dries completely, the lung fish stays
moist and breaths through a mucus tube.

D :
D =The bodies of insects are covered by thickcut.lslz
Wwhich prevents water loss by evaporation. Aljonlo .
way to conserve water they excrete their nitrose
Wasteasuricacidandnotasurea. of several
D = Gaping is a characteristic activity ol i
species of large reptiles in which the anmwnged
ashore with its mouth held open for ?ewfatof!r'
periods. It is suggested as a thermors
response, . to keep
C = Cryptic or concealing cologlfa"o““heiipsuse in
the prey and predator unnoticed.
camouflage.

fferent PES Somme

tls1weat SOme proyige
ather, some are use fo;

the bodies
D = Disruptive colouration are pal¢ rn: t:lf; ; ofﬂ]e:
of animals that break up the famllﬁzd eg PO
bodies, enabling them to g0 “r.'detz_n zebrd:
stripes of the leopard, giraffe, 11260
B = Countershading.
A 46. _
B = Chematophores are P‘gmesent
Also called camouflage cells preaicﬁl
D = Pheromones are chel
messengers that affect thenimnls.
individuals of insets orother @
C

nnge-
for colovl Chn.
nt 10! ch leleﬂd .
M roduc? her
s PUT g of
vio

y bccco"’ny'
ne

poth

d tef“‘“ff; ;Ir;‘d‘ f

an 5 s0
es itcsarc?saﬂ'e""

peel n‘“’rting

5N
C=Drones are the only male
They mate with the queen-

te
s erile females. The W"rk\e,ir:g
b =The practice of'_l‘t’»m"]0 0
destroying the termite €0

el
Y st cellu!®®
A=The protozoan helps t© 15

dis



Jinto Sugar which is absorheq by

: ' T the .
vent e pIOIOZOAN N UM fled gy g KT etmite, 5
fthe worker termite as wel| a5 obtai ndant Nutriens . B = The petadacty] firh:
aves unﬂlle's gut. ammng shelier iy the pymg in birds ﬂlp{) cr:;n}h 18 modified into wings for
S by Or running anc IS 1or swimming in wh
n : ales
T use D: waggle dance = and holdi gand walking in dogs and arms for rae gs
gele ¢ _1ood more 16. B = Ing inhuman beings and S 10rgrasping
qund danee = tood within 10¢ an 100m away « B=The pentadacty! [imb st and other bipeds.
SOmE ll m. : ] (fishes). mb structure is absent in pisces
ovide . Social behaviour i 7. B =Ecalogy i
o 1= Social behaviour is more . =Cology is the study of oreanisims i )
setor g mammals, complex and organized 18 :l)leane nvironment, it Ilas);ittle er\%glll:fimz y re!:“on o
B gt . D=Evoluti : ry evidence.
icous \«df\esll‘/atlon dry and hot, Hibernation = Am Phibi;\]:: gagetrc."d In vertebrates is from Pisces 3
esult ald. Wwet and The ptiles @ Aves (Birds) & Mammals.
C refore mammals evolved from bi
aged. -1l and IV 19. D = Pisces (1 auricle and 1 v om birds, .
amber 07 are not under th auricle - entricle), amphibians (2
I and ¢ control of s and | ventricle), reptil :
arlosr ganism. 1 and 11 can be adopted to avoid exper partally divided veuirie), s o cies and 2
gmperatures. avoid extreme anricl ventricle), aves and mammals (2
i 5 o ricles and 2 venticles).
in(Gin ? 2. B 63, B - D = Evidence from embryology showed that all
| ¥ emb e a4 a
: ryos pass through a gillslit stage, establishing a
ols are A= The Ladyblrd beetles are femarkable & - common ancestry. ’ s
~ ! . 0 = . »
or the femming death as soon as they are seized. © 4L €~ Radioisotape (carbon) dating fs used in fossils 1o
| ¢ 67.A 68.A 69.D estimate ages; arranging the fossils according to their
orm of |\ A T2C 73- B age shows evolutionary trend.
ill have | 75 B . 22. A = The relationship between living organisms and
g fish's their extinct relatives can be obtained by studying the
',d, then CHAPTER TWENTY SIX remains of organisms (extinct relatives) preserved
ed. The - : mainly in earth's sedimentary rocks. Th
D=Evolut b . ry rocks. This is called
n. Even i olution is rought about by the diferencese and paleontology.
sh stays ;‘Tﬂa" ities among organisms. 23. A =The appendix in man which functions as caecum
! =The lheory of natural selection was dev.eloped by in herbivores supports evolution. So also is the tail
\harle:s Darwin and Alfred Russe! Wallace in the year bone in man.
Kk cuticle lllSll in a paper titled: A Theory of Evolution By  24. C
5o 0 8 Yatural Selection. ' 25. C = Comparative anatomy gives the structural
ogenous 3= Darwin proposed the theory of natural selection. affinities of organisms. .
= ‘timals that are well adapted to the environmentare 26, A= Homologous structures are £.g. pentadactyl limb
¢ several JjemOStSuccessﬁJl. i ” pDat_teSr:e%znts to common evolutionary origin.
i i += Darwin' lection suggests the , D= .
imal lies wrvi arwin's theory of natural s¢ titors e 28. D = Angiosperms aré the most recent plants. They
rolonged “Mvival of the fittest by better competitors : svided § g
0=, of inheritance of bear flowers and are divided into monocot and dicot.
egulatory i a&“a}:‘;k proposed the theory However, dicots are more advanced than monocots;
Ired characters. . : i and are capable of secondary thickening which
s to keep f‘The flaw in Lamarck theory 1 that acquired fraits monocots ca?mot.
used N ®enotheritable as shown by Wallac?a- by Lamarck 10 29. A = Fossil records (for extinct org_,anisms) helps to
= Long neck in giraffe Was use id ancestors compare with presently living organlsm.Comparatlve
_ "lain his theory of use and disuse. He Saltching e anatomy compares similarities in forms (for modern
the bodies  Teiagres had short necks; it was by stre he present- organisms).
es of e ks to reach for the leaves O rees that the P 30. B
. spots A0 Wy piraff jong-necked- 31. D=Simple forms before complex ones.
:a. b=se esbecame 10nE : 32: D= Natural selection suggeststhatorganlsmssurvive
3=H A . ded the mutation theory In through adaptation and reproduce offsprings that are
l901 ugo de Vries propoun t better adapted. .
Jur change: ey noe in the DNA(P’ese"d 33. C =Evolutionary trend suggests that life begins from
;meleon- h Utation is a randor® ge %ne ici formation At . simple forms (unicellular) to complex forms
~quced @S, "¢ chromosone) that alters & lbinism,S'Ckle ellular).
od s . (Multic ) .
of other Atroduces new charactertstlc ‘ 35. C 36. =
H-anaem; ter 34 A4 39. A
dnaemia . W are bet 38 A 39,
ka 2 Orgaﬂlsms tative 37 C )
»Natura] selection allows loping adap 40. B .
ecolon}" Mpeti i deve T A= ++ance ofacquired tralts: n
y be L, Petitors to survive . 41. A=Inheritanc q . Touar volution is the
Ures, | selection is the 42, D=Acommon example of d""'gﬁfmﬂc forelimbs and
ites a’i-nd lrr-AcCOl'ding to Darwin: naturd aos " vertebrate limb. Whale ‘L’gﬁﬁﬁ’"im”
also P! ns of :'"Eforce behind evolution. ufficient resouree® human arms, S€¢ "Oufonc ¢ populations of the sAme
ccam . g.g. InsUT = flow oceurs among pOP
jsa % a‘l\flromenta] press_ufe u vl seleCllon' mple 0 43, B= (?ene oV .
oh nveﬁ'“g b tig C_hanges result n na end it Fom fi; rafo € spefleTsl. s ararce of functionless organs was
5¢ k nl € idea of evolution ]ticelula. ' "?.1' 4 A Bl
€X, unj r to My flite-
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46.

47,

repounded by Jean Larmarck. )

l[; =pThc cvolll:’!ionmy trend in plants is: Schlzophy'tli:j,
Thallophyta, Bryophyta, Ptcndophytial aist
Spermatophyta. Memory tip: Samuel The Biolog
Planfed Sugarcane. ‘ it
C = The tail bone is a vestigial organ in human, as |
has no function. i

B = Natural selection is a consequence of adverse
condition (e.g. food scarcity) due to overpopulation.
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GLOSSARY

A .
,\hsclssmn. Separation o
icaf fall, frvitdrop and los

Accom modatiop Changing the shape
(ofocus asharpimage of the objcct;) or? tfl::

s g retina
Aclive transport The movement :
el e of substances across a

. M a region of thej
_ . eir low
concentration 10 one of their higp concentration; this
movementrequires energy, '

Adaptation Any change in an organism that makes it
better su |t.ed tosurvive a particular environment.

Adventitious root Roots which develop from the stems or
leaves of plants,

. Acrobic respiration The release of energy from food with
theaid of oxygen.

Anacrobic respiration The release of energy from food
without the use of oxygen.

Annual A plant that completes its life cycle from
germination to flowering within one season.

Anterior The front or head end.

Antibody A protein produced by an animal to counteract
the effect of the presence of a foreign protein (antigen)
inside the body. )
Antiseptic Substance used locally on body tissue that
prevents its decay by arresting the growth of
microorganism. o

Anus The posterior opening of the digestive tract.

Asexual reproduction Reproduction that does not
involve fusion of sex cells. It ma)l/J bgdl?y spore formation,
Vegetati tion, fission orbudding. .

A ugtf:;t)llxt;eg ];{?EZE?U dy of individual organism in relation to
theirenvironment.

. Autotrophic A method of Ic€
builds up its food from simple inorgan

B : ioning all the
in contaioning a l
Balanced diet A course i?1f Z‘:;f_lef proportions and in

®sential food nutrients :
idequate amounts fora healthy “i";
Binary fission Method of rep N
Uganism by splitting ‘_;";10 t:r%pe of having t\a;odsn;nl_?r

i € and definite
si;::e;?tlhsﬁ?ﬁ?;gﬂppﬂ and lower surface

i

Merior and posterior endas.

C
at requ
Uloric (C) The amountn::geléeof water by one degree
“Mperature of 1,000 &
CEn 1 ’ 5
ligrade. . the rise
: ng f
Willarity A force causine hesoi . q
sint .+ carries blood to
Uface of a tube or VBSIS:’ : essel which ¢a
~Apillary Minute
Wi
idual cells. diet
arnivt;rc An animal whos€
%ards, dogs. ration .
nEDhali’zasi%n The cc:ce&od catchi
ous tissue (bram) a0 iﬂg"heﬂd'merinl forming the
Qh?riorend oﬂhe?" ol sacchar :“"‘
lﬁ“ i Dh.lb € [ pll W
Y c:n?plgrfent of futh® ©

fan organ from

th i
s ofup fertilized b ¢ plant, as in

owers,
¢lens ofthe eye

f feeding in which an organism
icmolecules.

duction in unicellular

ired to raise the

of a liquid along the

onsists of flesh e.g cats,
c

of senset organs,
ng OrBANS at the

and cxoskelcton of
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arthropods. ] hat
Chromosome Thread-like structure in 'thc nucleus tha
carries gencs; it is made of DNA and protetn.

Cloaca A common opening for the digestive, excretory
and reproductive organs e.g. in roundsvorm, toad. '
Commensalism An association between two organisms
in which one of them, the commensal, derives benefit from
the other, the host, which neither benefits nor su ffers from
the association. ] L
Community Group of plants and animals living in a
habitat. '
Conduction A process of losing heat through physxcal.
contact with another object of body .

Conjugation Sexual reproduction in which the contents of
two cells unite as in certain algae and fungi; or exchange 9f
nuclear materials resulting in rejuvenation of the cells as in
paramecium and some bacteria.

Convection A process of losing heat through the
movement of air or water molecules across the skin.

D

Deamination A process in the liver that remove (NH,)
radical from amino acid and converts the liberated
ammonia into urea.

Decomposer An organism that breaks down the organic
matter accumulated in the bodies of other organisms.
Diffusion The movement of molecules (liquid or gas) from
aplace ofhigh concentration to one of low concentration.
Digestion The process of breaking down large insoluble
food molecules into small soluble molecules that can be
absorbed.

Disinfectant A chemical that frees materials fron infection
by killing the microbes but not their spores. It is normally
used on inanimate objects (c.f. antiseptic).

Dorsal Back orupper side of the body.

Droplet infection Infection that can be spread between
persons through airbome particles containing viable
microbes such as in coughing and sneezing,

E

Ecosystem The sum total of physical features and living -

organisms which interact in an environment to produce a
stable system,

Emulsification The breaking
droplets,

Endoskeleton Internal skelet i
i on of bone or cartilage
Enzyme A protein catal
in small amount prom
digestion,

Epicotyl The part of the plumule just above the attachment
of seed leaves, (cotyledons),

Epigeal Type of seed germination in which the cotyledons
come above soil level ,

Epiphyte A plant tl]at grows attached to the surface of
another plant to gain a more beneficial position. It is

naturally independent of the host. E.g orchids on tree
branches, mosses on tree barks.

Epithelium A layer of cells w
andall free surface of the body.
EI:OSlOI.l The loss of topsoil by the action of wind or water.

Etiolation  Condition of green plants when grow |in

down of fats into minute

yst produ.ced by living cells which
otes chemical reactions e.g. during

hich covers cavities, tubes

A
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; ]
. ns and sma
darkness, characterized by thin, clongated stc!

chlorotic (yellow) leaves. I
Excretion The removal of wasie proc
from the body. » rt
b 1 : e suppo
Exoskeleton Hard outer covering which provi PP

forthe body of certain animals especially arthropods.

ucts of metabolism

F -
Fertilization The fusion of a male and female nuclei to
formazygote. . . e
Fermentation The process of anaerobic respiration "I:
yeasts and some bacteria. In alcoholic fermentatio
cthanol and carbon dioxide are produced.

G

Gamete A male or female reproductive cell.

Ganglion An aggregate of nerve cell bodies located
outside the central nervous system (CNS).

Gene A part of a chromosome that controls a particular
hereditary feature ofan individual.

Genotype The genetic characteristics ofan organism.
Geotropism The growth of a parts of plant in response to
gravity.

Gland A structure (cell, tissue or organ) concerned with
the secretion of a specific chemical substance e.g
sebaceous gland in the skin, cells in plants secreting gums,
tannins, nectar. Animal glands may secrete their products

through ducts (exocrine glands) or directly into the blood
as in endocrine glands.

H

Habitat The place where an organism lives; the

ecological characteristics in this area are relative]
uniform. Y

Herbivore Animals whose diet consists of :
Hermaphrodite An organis plant materials,

m with b
reproductive parts oth male and female

Heterotroph An organism that can not buj i

: . t build u
food; hence it !ms other means of deriving its notﬁ-ilstls\ nent
such as parasitic, saprophytic or holozoj ent

theenvironment.

Homologous organs Body organs in dj

thathave a similar o iginand structure aeat Organisms

! Y of organism,
Hybrid Ap offsprin

[ .
Jmmunity Tpe power toresistan infective dis

natural orartificial means, ease througy
Inoculation Injecting a person or animal wig
antibodies or weakened virus o .

ady mag
Shadi T germ e
production of antibodies. Berms to

Stimulae

K ;
Kilojoule (KJ) S.I unit of energy (I ¢y, -

. 4
Kilojoules) 184
L
Larva Animmature form of someanimals that undergoes

radical change in form to attain the adult form,
Leaching Loss of soluble mineral nutrients from the
topsoil to lower levels where plant roots cannot reach as 2
result ofthe downward movement ofrain or ground water,
Loam A fertile type of soil containing both sand and clay
particles in roughly equal proportion.

Lumen A space with the blood vessel through which
blood flow.

Meiosis Cell division that results in halving of the
chromosome number occurring in the formation of
gametes. _
Metabolism The physiological and chemical processes in
the body. )
Metabolite A substance that is produced during
metabolism or one that takes part in metabolism. '
Metamorphosis Changes in the life cycle of an 01'81"'5";‘
through one or more forms as it matures into the 3‘;;:
form, each form bein g of different appearance..ln ‘"’”'f’ .
metamorphosis the immature (larval) form 15 marl\el o{
different from the adult form hence there s 2 2dic? n
complete transformation during the ﬂ)awrf‘"':;;l“ar
incomplete metamorphosis the larval form 1s quite
tothe adult form hence the change is subtle. jentical i
I\:itosis Cell division that results in tw](l) cells ide
chromosome number with the parent cell. entof
Moulting (Ecdysis) Periodic shedding and ,eplmm in
outer covering such as cuticle in arthropo®™ pods llovs
birds or skin in reptile. The shedding in arthro '
growth to occur, rganisms in
Mutualism An association between ™0 © .
Wwhich both benefits. jing from 1
Myxoedema A disease condition fESU"=p oxine.
metabolic rate as a result of deficiency O 12°

o plant

b & from a crogs pe N cntomplm

fll;‘::z?zl:t?:; l')]{hmfmﬂraits. tWeen parents Nastic movement A non-directional mover adult
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Hydrolysis The splitting apartrmﬁre desirable traits, e e Y‘Ol‘mg stage of an s m'ldwiﬂgless‘zts hih
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d TVe Impulse Electrical an
'cz (:':ll‘opism The growth mOchem f Passalon [;nerveE | f'bre(ﬂxon)
Hyl;:oesocuu;“'ﬁm o8 plant in : o jnt "
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P Aliving thing,
ulation The process by which a constant balance
ic pressure 18 _mamtained in the body of an animal
ontrol of salts, ions and water content.

is The movement of water by diffusion across a

Jmeable membrance.

rous Animals which lay fertilized eggs; the eggs
sapoorly da.veloped embryos with yolk tonourishit.
drparity is when fertilized eggs are produced
wped and nourished inside the body of the mother
mtplacenta and hatch before or soon after the eggs are
jExamples are certain fishes and reptiles

i

yiite An animal or plant which lives in or on another
ggorganism called the host.

iogen A disease-causing organism.

mmial A plant that continues to grow from year to

.

histalsis Waves of muscular contraction of the wall of
kilimentary canal that helps to move the food along.
kmeable membrane A membrane that allows
shstances to pass through it.

Pienotype The visible physical characteristics of an
oganism.

Motosynthesis The process by which green plants make
trbohydrates from carbon dioxide and water using light

fergy absorbed by the green pigment, chlorophyll.
Phototropism The growth of a plant or plant part in

&sponse to light. '
Pla lant ovary 10 which ovules are
cata 1 The it of b ia or spores are

fitach ; issue to which sporang )
a“ach:g. % T’I%Z ts:mcture formed from embryonic and
Maternal blood circulation that enab_le§ the foetus tg
depend on maternal systems or obtaining gx%(.ger‘x” ;mst X
Nutrients as well as for removal of metaboliC

pr()du‘;ts_ . .
Plankton The microscopic forms of life m}laylt(:s rar;dk:::.s,
animals are called zooplankion: plants a“'l: F;m P
Plasmolysis Contraction of cell protop!a e
wall when placed in 8 highly concentrated soluti

i the cell sap.
Osmotic withdrawal af wateh t;ri;n’tlempen‘:\ture that varies

Poiki .. Having 2 b0 . .
Witlil\“tl]?:ri?:‘hl: environment. Most animals, except birds

ikilothermiC.
?odi;zﬁmr:f; :::igg substance which when absorbed by a

livi 1 kil or gravely harm it.
Il’:::ga?f,’fy Xrlxllnilmal which hunts, captures
;T:l‘:ﬂ:.;zr fgorﬂiaular mouth in some insects (e.g butterfly,
housefly) used 10 suck up food-

l;n'dia, symmetry The arrangement of the parts of an

i d a central axis so that any two planes
:?;";imsyaﬁﬁﬂt is characteristic of coelenterates and
echinoderms. Plant or plant organs showing this type of
symmetry are termed actinomorphic.

Radiation Aform ofheat loss through infrared rays.
Roughage Indigestible cellulose material _whlcl.1 adds to
the size of the food and thereby promotes peristalsis.

and kills other

S . " i3 .
Saprophyte A plant whick rerds hy digesting dead

organic material outside th i
il e body and absorbing the

Secretion Production of chemi i

acell oragland fchemical substances in the body

gihe:wl':l;‘ sl:rtllctu.n.? that develops from a fertilized ovule of
g plant; it contains an embryo protected by one

or more coats.

Segmentation The division of the body of an animal into

series of similarunits, e.g. in tapeworm, earthworm.

Semi-permeable membrane A membrane which allows

only water but not dissolved substances to pass through it.

Sex-linked A characteristic determined by agene onasex

chromosome.

Sexual reproduction  Reproduction that involves the

fusion of the nuclei of male and female gametes.

Species A group of individuals that are alike in all

characteristics and are therefore capable of production a

fertile offspring.

Sperm Themale reproductive cell or gamete.

Spiracle A breathing hole found in the surface of an

insect's body.

Sporangium A plant part that produces spores €.g. in

fungi, mosses and fers. .

Spore An asexual reproductive cell of plants produced in

large numbers which may develop directly into a new

organisim. .
Sterilization Processof rendering materials free from any

microbial life. _
Substrate A material on which an organism grows and

secretes enzymes. ] .
Symbiosis A natural association between two different
living organisms including parasitism, mutualism and
commensalisms. ‘

Synapses A gap between two nerve cells across which the

nerve impulse passes. . .
System A number of connected organs and tissues in the

body working together for a particular major function.
T
Taxis A locomotory movement of an organism or cell in
response to 2 directional stimulus, such as chemicals of
light.

T%:;llus Plant body without rootstem or leaves.

Tissue A group of similar cells, bound together by
interce!lular materials, perfonningaparticular function,
Toxin Apoison produced by certain microorganism.
Translocation The movement of dissolved food
materials in the vascular tissue of plants.

Transpiration The loss of water by evaporation from the
aerial parts of a plant primarily through the stomata.
Tropism A growth movement in part of a plant whose
direction is determined by the direction of the stimulus.
Turgid Description of a plant cells due to presence of

water.

Vaccination The injecting into the body of we.akened
tion of antibodies and

pathogen to stimulate the forma :
confer immunity. The weakened pathogen 1S called a

vaccine. .
vVariation The essential differences seenamong 0

ofthesame species.
Vascular tissue The tiss

rganism

ue concerned with transporting
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substances within the body of an organism such as xylem
and phloem in plants and blood and lympth in animals. ]
Vector An agent, such as an insect, capable 0
transterring a pathogen from one organism to another.
Vegetative propagation Reproduction by any parts of
the plant except the seed. .

Ventral The belly or lower surface ofan organism. _
Viviparous Animals which bring out their young alive
and well developed; the embryo develops within and
derives nourishment from the mother through a placenta.
May also be used to describe plants in which the embryo
develops on the parents e, g.red mangrove.

\%%

Watershed Ahilly region, usually overalarge area, which
conducts surface water to streams.

Z

Zygospore A thick- walled resistant Spore developing
after then fusion of two similar gametes in the reproductiop
of some algae and fung;.

Zygote The fertilizedegg cellin plants and anima]s
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