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OBAFEMI AWOLOWO UNIVERSITY, ILE-IFE, NIGERIA
DEPARTMENT OF CHEMISTRY

CHM 201: BASIC INORGANIC CHEMISTRY
HARMATTAN MID-SEMESTER EXAMINATION (2022/2023)

ATTEMPT ALL QUESTIONS TIME ALLOWED: 35 MINS

c=3 x108m.s™%; h = 6.626 x 1073% J.5; Avogadro's number; = 6.023 x 1023

1. Which is the correct IUPAC name for Kz2[Fe(Hz20)2(CN)4] ~ , fo M- o
A. Potassium diaquotetracyanoferrate(lI) b
b. Dipotassium diaquotetracyanoferrate(lIl)

Dipotassium diaquotetracyanoferrate(II)

C
d. Diaquotetracyanoferrate(ll) ion

2. A compound with 7 bond pairs and no lone pair will adapt
a. the shape does not exist
b. an heptagonal planar shape
& pentagonal bipyramid shape
d. hexagonal pyramid shape

3. TheRetina of an amphibious crocodile is most sensitive to light having a wavelength
of 390 nm. What is its frequency? c =%
a. 5.94x 10 Hz §:=:5
be 7.69 x 10 Hz "
. ¢ 6.50x% 10 Hz
d. 826 x 10 Hz

4. Whatis the energy of a single photon having the calculated Frequency above?
a. 407 x1071°]
b. 419 x10719]
e 510 x10729)
d. 243 x10719]

5. The splitting of thé d-drb talsina tgtrahedral fleld is
H lag € o { ok :
b. e=t;

d t;—e
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6. Instaggered ethane which of the following Is equal to an S; Improper rotation?
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7. ].]. Thomson'’s experiment demonstrated that: 2% CAN-9
& Allthe mass of an atom is essentially in the nucleus e 4
ii. The Charge-to-Mass ratio (é/m) of electrons is much greater than thé
(/) of protons.
iii.  Cathode rays are streams of negatively charged ions.
iv.  The (®/pp) ratio of the cathode ray particles changes when a different gas
is placed in the discharge tube.
a. iandii
b~ i, ii and iii
c. i, iii and iv
d. iiandiii
8. Calculate the uncertainty in position 4x of-a dust particle if the velocity is 2 x -
107® m.s™? and it has a mass of 5.86 % 10~26 kg. h
2 9.00 X10™*m Mot : A% o
b. 283%10™*m
c. 586x10™*m

d 1.80 x10™*m

9. When Naz[Co(Hz0)2(Cl)4] is dissolved in water it will dissociate into
a. - Nafj, + Cold + 4Clg,
. 2Na'(*aq) + [CO(HzO)z(Cl)‘t]%;q)
C. ZNQ&q) + CO(ZJ;I) + 4Cl(aq)
d.  Naf + [Co(H,0),(C Daltze
10. Which statement(s) is/are true?
¥k Hybridization of atomic orbitals generate new hybrid orbitals
IL. Energy is gained during bond formation and lost during the hybridization
process.
X The number of hybrid orbitals is equal to the number of atomic orbitals
2 1&I1ll only
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b. I&Ilonly
c. lI&IIonly |-0a% ¥
d. LII&II

11. Find the energy of an electron making a transition from second energy level to the

ground state. \ P - )>

a. 276 x1071%] = “('c&‘ gt
b, 1.64 x 10718 |

c. 198 x10-18] i P
d. 3.80 x10°1°] /

12. Based on Molecular Orbital theory, Bez will be
a. Stable

g B o\ g oas G2

5 nstable PP {/-V )
¢. Aradical T w " a%
A~ Non-existent

(@According to VSEPR theory, valence electrons in a molecule would experience
'(.‘ &>  bond pair - bond pair repulsion
Yo 1
()  bond pair - lone pair attraction
@H)  lone pair - lone pajr repulsion
@» - bond pair - lone pairrepulsion
@ “lone pair - lone pair repulsion
(VI) bond pair - bond pair attraction
a. LV, VI :
b. LILIV
G LILIII
& ILV, IV

14. An oil droplet having a net charge of 56 puC is placed in a uniform electric field of 630
N/C directed vertically. What is the mass of this object, if it floats in the field?

a. 1.8x10%kg
, b4 "V(.«
b. 1.4x 1073 kg i Y \/% ma . GE
£ 3.6x%x103 kg : "§
d. 2.0%x10"*kg

15. The reaction which occurred in Chadwick’s experlment is an example of artificial

transmutation where an atom of beryllium (3B) lsotope ls converted to a carbon atom
through the nuclear reaction shown below;

X 9B = 120 - on
What is the identify of particle X in the above equatlon?
4~ Alpha
b. Gamma
c¢. Omega
d. Beta
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16, The wavelengths of various spectral lines seen in hydrogen spectrum show that these
lines lie in various regions of the electromagnetic spectrum. Where does the lines of
.Lyman series, Balmer series and Paschen series lie respectively?

- Ultraviolet, Infrared and Visible W\ a Y
b. Visible, Ultraviolet and Infrared W \\

c. Ultraviolet, Visible and Infrared

d. Visible, Infrared and Ultraviolet

17. The auxiliary valence of [Ru(NH3)3Br3]Clais

a6 i
b. 4 /
c 3 4
d S C=
18.A G2 is equivalent to
a C;
sb; - C%
¢ 6
P

19. Which of these points best represents Rutherford’s nuclear model?
() Atoms consist of a positively charged centre called nucleus
@) A large extranuclear space surrounds the nucleus containing electrons.
(iii) Electrons have a constant Charge-to-Mass ratio of 1.76 x 101! C. kg1
(iv) Electrons moving round a nucleus loses energy and its speed decreases and

* ultimately falls into the nucleus
(v) The mass of atom is concentrated in the centre.

a. il iv
De i, ii, iil, iv
c. iiiil,v
d iii,v

20. An isotope x has a half-life of 4 days, lf there are 800 g of this sample, how much of x

will remain after 24 da S, : Fe
« 125g 4 ; g e
b. 10.2g
c. 11.7g
d. 142g

21. Calculate the de ‘Broglie wave]ength of a body of 1, 0 X 10'6 kg moving with a velocity

of 3.00 m.s~
a 2.21X% 10-28 m
b. 3.30x 107281 ) ? P ~J
¢ 450% 10727 m
d 1.24x10"%4m
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22. Electromagnetic radiation of wavelength 264 nm is just sufficient to ionize the
outermost electron of the potassium atom. Calculate the ijonization energy of
potassium atom.

A 5.10 x 103 kJ/mole
b. 4.54 x 10% kJ/mole
c. 3.14 x 103 kJ/mole
d. 8.27 x 10? kJ/mole

23. An oil droplet having a net charge of 56 uC is placed in a uniform electric field of 630 N/C
directed vertically. What is the mass of this object, if it floats in the field?
a. 1.8x1072%kg
b. 1.4x1073 kg
£~ 3.6%x1073 kg
d. 20x10"% kg

24. Which one is a form of stereoisomerism
a. Linkage isomerism
b. Polymerization isomerism
L—Geometrical isomerism
d. lonization isomerism

25.The two possible sets of quantum numbers that describe an electron in a 2s atomic
orbital are. ;

iii. n = 2,0 =0m=2m=—;
ivon=21l=-2m =0, ms=+§
A. iandii :
b. i,ii and iii
c. iiandiv

d. i,ii,iii and iv

26. How many molecules are in 6 96 g of potasslum heptaoxodlchromate(VI), K2Cr207?

(K=39,Cr=>52,0 =16) g 'Lﬁt{ :
A 147 x 1022 ' , Q'o\"f5 ™ G'O?X‘O
b. 2.89 x 1023 SR S e
4o
—ce 1.43 x 1022 - 63 J
47 3.46 x 10%

27.In modern science, the valid postulation of Dalton atomic theory is that:
i. Matters are composed of atoms
A&~ Atoms are very small

i7" Atoms are indestructible
iv. Atoms of the same elements are completely identical.
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a, iandii
b. iii,iv
—C~ fandiv
d. iiiandiv
28. The molecular orbital electronic configuration of €5~ Is
3 202 oF o8 fud ad o1
A 05 045035, 0 (nn’)U}-Uz ; \
e :Px. ;p, ' :. ,:' &5\8} oK Uas O'.h, ("Jy “?J
A o017, 035, 035, ("zw “Zpy) 1 F2py O2p,
2 *0
¢ oh.o5 a,,.a,,.az,,,.(ng,,,ng,,,) O2p,

*0
d. of0; uaz:-dutdzp,v ("Zp,n"Zp,) 92p,

29. Which symmetry operation can BFzl undergo? /3, ~—{
a. C2,Cs0v,0nE : ¢? )

b. CS. Ov, Oh, E

£ Cz,0v,0nE

d. C2,C3ovE

30. A compound that can undergo the inversion operation is said to
a. Can be inverted with no changes.
b. Be able to undergo improper rotation

¢. Retain Its symmetry

—d- Have a center of symmetry



