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PRAISE FOR ONE TIME SUCCESS BOOKS
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i ME-DEGREE PROGRAMME: CyiAnre
(1AL Pre<degree F‘mm;?w m,[‘;]@i ] it .ﬂ.mﬂl‘l'll.llaﬂmg 10 you on your admission into the
lly navigated into the mmlm ﬂmm{f fortunate 10 be part of the prvileged few who
nto securing this admission mw ! i '“_-.ﬂﬂ. & of doubt, much energy and resources have been
e ) s ; ly hints at your undaupred zest for excellence Once again. a million

e lltﬂ_ f
ved Prechites, may I alent you M1 ﬁ e _
ferm Awolowo University. I]m‘th.i:ﬁl?mmm programme does not imply an automanc admission into

porer Lo = SEe 10 seare you? 1 do not mean that one bit. My intention is to make you
stand that for viou R e T L ! d .
wly begunt "l‘m.;r H:‘:ta;figumﬁ MI:M E‘“ﬂﬂ rdh pIrayrgd e VRN e (A Oe Bt T
+ the more sescERY mh s iy i ’Ill\FE.IFﬂ be strategic, if you hope 1o land in your desired course.
: : o W“WW}' guided as your academic workload cascades in steady streams.
sl N et Bl Comecting some erroneous views you have imbibed at the O level
Li”q“;:ﬂ;":nznm::n e 'Suluuun Ff NI?HO:'};_H considered acidic due to the presence of the iunizable
Wit o -ﬂml_. ) l'-"_"-'ﬂ-‘:dh'gﬂ sublimation. But that conclusion is, at its best, good at the O'Level.
! . gree Chemi sy, Iﬁamal fact, an aqueous Solution of NaHCO, is alkaline and NH.CI does
:t,_, dmz. To face it, even the most brilliant minds would stumble on that, Hence. your help alarm must be
v LTt
an alumnus of the Pre-degree programme (one of the best, 2003/2004 session) and an expenenced tutor, | have
neisely packaged these I:uﬂdnnlhmﬂs and concepls in a textbook format. This package houses accurate answers
'h additional hints) 10 pass Pre-degree tests, exams and tutorial questions from 2003 to 2008, “One Time Success in
AU Pre-degree” is geared towards charting a course of excellence in Pre-degree Chemistry. Sure enough, a perusal
Il convince you. The writing style is simple, the facts are unambiguously presented, and the snswers are donble-

orrect. Do not m&mim: this “One-Time" privilege. A slap-happy attitude may cost you what you never bargained

aT,

Furthermore, mywrﬂth of experience 25 a utor informs me that for some students, a temific textbook might be
madequate as their background in Chemistry is nothing to write home about. If you fall into this rank, you may be in
need of a private tutelage. And I also have provision for such. 1 provide private teaching services for students who
need special antention with respect to Chemistry, Physics, and Mathematics, Even though this comes at a price, there is
provision for a full refund, if you feel dissatisfied after seven days of coaching, -

Dearest Predites, you have unlimited potential 1o be what you were made to be. You were born onginal, do not die a
copy. Remember, talent is not enough; your labour must complement it. Therefore make labour
utilize all these opportunities to foster your ascent to the top, I wish you the very best,

Your friend,

. Samson. A Akomire (07063474749)

your habit. As yay
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uﬁ..l'-.P.D.PTgi:ﬁMlSTRY 001 PAST QUESTION CLASSIFICATIONS ACCORDING TO TOPICS
1

CHEMISTRY 001 PRE-DEGREE PAST QUESTION ]
SEPARATION TECHNIQUES | ¢ PDP/Q2/16-17 TEST & PDP/Q15/16-17 TEST # PDP/Q15/15-16
TEST ¢ PDP/Q9/14-15 TEST ¢ PDP/Q15/14-15 TEST ¢
PDP/Q10/13-14 TEST ¢ PDP/Q3/12-13 TEST PDP/Q23/12-13 |
TEST # PDP/Q15/11-12 TEST ¢ PDP/Q20/11-1Z TEST
PDP/Q25/10-11 TEST ¢ PDP/Q8/09-10 TEST PDP/Q29/09-10
TEST & PDP/Q31/09-10 TEST ¢ PDP/Q11/08-09 TEST
PDP/Q12/08-09 TEST # PDP/Q2a/07-08 TEST 4 PDP/Q2a/06-07 |
TEST ¢ PDP/Q1a/05-06 TEST ¢ PDP/Q2a/04-05 TEST
PDP/Q3g/04-05 TEST # PDP/Q3a/03-04 TEST ¢ PDP/Q5/16-17 |
EXAM ¢ PDP/Q36/10-11 EXAM ¢ PDP/Q40/09-10 EXAM
PDP/Q23/08-09 EXAM ¢ PDP/Q32/08-09 EXAM PDP/Q33/15-
16 EXAM ¢ PDP/Q29/SECTION-A/03-04 EXAM #PDP/Q26/14-15 |

EXAM
PURE & IMPURE # PDP/Q9/16-17 TEST ¢ PDP/Q18/15-16 TEST ¢ PDP/Q17/13-14 |
SUBSTANCES TEST ¢ PDP/Q21/12-13 TEST ¢ FDP/Q3/11-12 TEST

PDP/Q29/08-09 TEST #PDP/Q35/14-15 EXAM
BOILING & MELTING POINTS |  PDP/Q21/12-13 TEST ¢ PDP/Q10/11-12 TEST ¢ PDP/Q1/10-11
TEST % PDP/Q17/10-11 TEST & PDP/Q12/09-10 EXAM
ELEMENTS, COMPOUNDS & | ¢ PDP/Q13/16-17 TEST & PDP/Q16/14-15 TEST ¢ PDP/Q7/12-13
MIXTURES TEST 4 PDP/Q13/10-11 TEST ¢ PDP/Q6/09-10 TEST ¢ |
PDP/Q29/09-10 TEST @ PDP/Q29/08-09 TEST ¢ PDP/Q2aii/05-06
TEST « PDP/Q2a/04-05 TEST ¢ PDP/Q2b/04-05 TEST ¢
PDP/Q24/11-12 EXAM ¢ PDP/Q10/SECTION-A /0304 EXAM
CHEMICAL & PHYSICAL ¢ PDP/Q7/09-10 TEST ¢ PDP/Q4/08-09 TEST ¢ PDP/Q3ali),; 05-
CHANGES 06 TEST & PDP/Q20/16-17 EXAM ¢ PDP/Q7/13-14 EXAM o
PDP/Q10/10-11 EXAM
LAW OF CONSERVATION OF | ¢ PDP/Q5/14-15 TEST
MATTER
GAY LUSSAC'S LAW OF ¢ PDP/Q17/15-16 TEST ¢ PDP/Q32/08-09 TEST ol
COMIBINIG VOLUMES
AVOGRADRO'S LAW ¢ PDP/Q2/12-13 TEST ¢ PDP/Q5/11-
TEST ¢ PDP/Q2¢/07-08 TEST
| DALTON'S LAW OF PARTIAL | # PDP/Q4/14-15 TEST ¢ PDP/Q25/13-14 TEST  PDP/Q22/15.13
PRESSURE TEST ¢ PDP/Q14/10-11 TEST ¢ PDP/Q25/09-10 TEST "
PDP/Q39/09-10 TEST 4 PDP/Q3bi/06-07 TEST ¢ PDP/Q7/16-17

&
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" KINETIC THEORY OF GASES
|

CHARLES' LAW

GRAHAM'S LAW OF

DIFFUSION

PDP/Q3cii/05-06 TEST

[EXAM ¢ PDP/Q6/05-10 EXAM ¢ PDP/Q13/09-10 pias
};I}FJQH;HH-I:J EXAM ¢ PDFP/Q3/08-09
| PDP/Q3/SECTION-A/07-08 EXAM
" PDP/Q5/09-10 TEST @ PDP/Q18/09-10 TEST 9 PDP/Q4bJg
. K PDP/Q3bi/05-06 TEeT
| TEST & PDP/Q3ai/05-06 TEST # _ TEST

¢ PDP/Q14/13-14 TEST ¢ PDP/Q4/12-13 TEST ¢ PDF,?_;'
TEST ¢ PDP/Q37/09-10 TEST ¢ PDP/Q2/08-09 TEST
PDP/Q3di/07-08 TEST 4 PDP/Q2di/06-07 TEST ¢
| 06 TEST 4 PDP/Qlg/04-05 TEST ¢ Fﬂijz-ns-;.;____ EXA}

PDP/Q4/15-16 EXAM  4PDP/Q26/11-12 EXAM

PDP/Q32/SECTION-A/02 24 EXAM éPDP/010/14-15 r

IDEAL GAS LAW

¢ PDP/Q24/13-14 TEST # PDP/Q17/12-13 TEST ¢ PDP/Q4/11
TEST & PDP/Q38/09-10 TEST 4 PDP/Q7/08-09 '
PDP/Q3biii/05-06 TEST ¢ PDP/Q34/16-17 EXAM ¢
14 EXAM ¢ PDP/Q24/12-13 EXAM ¢ PDP/Q14/11
PDP/Q9/10-11 EXAM ¢ PDP/Q22/09-10
PDP/Q11/SECTION-A/07-08 EXAM

~ GENERAL GAS LAW
I

$ PDP/Q12/14-15 TEST ¢ PDP/Q13/14-15 TEST ¢ PDP
07 TEST ¢ PDP/Q15/SECTION-A/07-08 EXAM

[POSTULATIONS)

 STOICHIOMETRY

® PDP/Q22/16-17 TEST ¢ PDP/G11/15-16 TEST ¢ PDP/Q2,
TEST ¢ PDP/Q33/09-10 TEST ¢ PDP/Q3/08-09 TI
PDP/Q24/08-09 TEST ¢ PDP/Q1b/07-08 TEST ¢ PDP/Q2d
TEST & PDP/Q4bi/06-07 TEST ¢ PDP/Q1ci/05-06 TEST
PDP/Q3cii/05-06 TEST ¢ PDP/Q3e/04-05 TEST ¢ PDP/Q27/14-
EXAM ¢ PDP/Q7/14-15 EXAM ¢ PDP/Q32/12-13 EXAM
PDP/Q1/10-11 EXAM ¢ PDP/Q10/SECTION-A/07-08 EXAM |
PDP/Q2a/SECTION-B/07-08 EXAM ¢ PDP/Q3a/05-06 EXAM |
PDP/Q4a/05-06  EXAM ¢ PDP/Q3¢/04-05  EXAM 4
PDP/Q14/SECTION-A/03-04 EXAM ¢ PDP/Q27/SECTION-A/03-04
EXAM & PDP/Q30/SECTION-A /0304 EXAM ¢ PDP/Q31/SECTION- |
A/03-04 ExAM
* "DP/Q4/16-17 TEST ¢ PDP/QG/T6:17 TEST ¢ PDP/Q7/16-17
TEST # PDP/Q10/1617 TEST o PDP/Q17/16-17  TEST 4
PDP/Q25/16-17 TEST ¢ PDP/Q22/15-16 TEST ¢ PDP/Q4/15-16
TEST & PDP/QS/15.16 TEST PDP/Q6/15-16 TEST &
PDP/Q14/15-16 TEST ¢ PDP/Q17/14-15 TEST ¢ PDP/Q19/14-15

TEST & PDP/Q22/14-15 TEST ¢ I’]
P/Q2/13-14 TEST ¢ PDP/Q8/13-14 |
TEST & PDP/Q15/13-14 TEST ¢ ||
PDP/Q2/12-13 TEST o PDP/Q11/12-13 TEST ¢ PDP/Q19/12-13
TEST ¢ PDP/Q25/12-13 TEST ¢ PDP/Q11/11-12 TEST ¢ |
PDF/Q19/11-12 TEST o PDP/Q21/11-12 TEST o PDP/Q7/10-11

TEST ¢ PDP/Q12/13-14

ZOP/Q1/09-10 TEST ¢ pop

¢ PDP/QB/10-11 TEST o PDP/Q24/10-11 TEST ¢

/Q2/09-10 TEST ¢ PDP/Q3/09-10

+ 07063474749, 08143783394  Puge vi Atts




TEST & PDP/Q24/09-10 TEST & PDP/Q32/09-10 TEST ¢
PDP/Q34/09-10 TEST 4 PDP/Q36/09-10 TEST ¢ PDP/Q40/09-10
TEST & PDP/Q1/08-09 TEST ¢ PDP/Q15/08-09 TEST 4
PDP/Q25/06-09 TEST ¢ PDP/Q26/0B-09 TEST ¢ PDP/Q1a/07-08 |
TEST & PDP/Q2¢/07-08 TEST ¢ PDP/Q3b/07-08 TEST 4
PDP/Q1ci/06-07 TEST # PDP/Q1d/06-07 TEST # PDP/Q3c/06-07 |
TEST & PDP/Q4ai/06-07 TEST 4 PDP/Q4d/06-07 TEST 4 |
PDP/Q2c/05-06 TEST # PDP/Q3ci/05-06 TEST ¢ PDP/Q2b/04-05
TEST & PDP/Q2g/04-05 TEST ¢ PDP/Q3c/04-05 TEST ¢
PDP/Q2c/03-04 TEST # PDP/Q3c/03-04 TEST 4 PDP/03d/03-04
TEST ¢ PDP/Q16/16-17 EXAM # PDP/Q19/16-17 EXAM #
PDP/Q22/16-17 EXAM ¢ PDP/Q23/16-17 EXAM ¢ PDP/Q32/16-17
EXAM ¢ PDP/Q38/16-17 EXAM ¢ PDP/Q30/14-15 EXAM ¢
PDP/Q31/14-15 EXAM ¢ PDP/Q16/15-16 EXAM # PDP/Q39/15-16
EXAM ¢ PDP/Q3/14-15 EXAM ¢ PDP/Q3/14-15 EXAM ¢
PDP/Q11/13-14 EXAM ¢ PDP/Q20/13-14 EXAM 4 PDP/0Q23/13-14
EXAM ¢ PDP/Q40/13-14 EXAM ¢ PDP/Q2/12-13 EXAM +#
PDP/Q19/15-16 EXAM ¢ PDP/Q27/12-13 EXAM ¢ PDP/Q29/12-13
EXAM ¢ PDP/Q36/12-13 EXAM ¢ PDP/Q1/11-12 EXAM #
PDP/Q2/11-12 EXAM ¢ PDP/Q3/11-12 EXAM ¢ PDP/(28/11-12
EXAM ¢ PDP/Q29/11-12 EXAM ¢ PDP/Q12/10-11 EXAM ¢
PDP/Q15/10-11 EXAM ¢ PDP/Q23/10-11 EXAM ¢ PDP/Q33/10-11
EXAM ¢ PDP/Q37/10-11 EXAM ¢ PDP/Q39/10-11 EXAM ¢
PDP/Q7/09-10 EXAM ¢ PDP/Q9/09-10 EXAM # PDP/Q29/09-10
EXAM 4 PDP/Q35/09-10 EXAM ¢ PDP/Q37/09-10 EXAM ¢
PDP/Q1/08-09 EXAM ¢ PDP/Q13/08-09 EXAM & PDP/Q16/08-09
EXAM ¢ PDP/Q21/08-09 EXAM ¢ PDP/Q38/08-09 EXAM ¢
PDP/Q1/SECTION-A/07-08 EXAM # PDP/Q7/SECTION-A/07-08
EXAM 4 PDP/Q12/SECTION-A/07-08 EXAM # PDP/Q3a/SECTION-
B/07-08 EXAM ¢ PDP/Q3b/SECTION-B/07-08  EXAM ¢
PDP/Q3c/SECTION-B/07-08 EXAM & PDP/Q3d/SECTION-B/07-08
EXAM ¢ PDP/Q24/15-16 EXAM & PDP/Q2b/06-07 EXAM ¢
PDP/Q3e/06-07 EXAM ¢ PDP/Q3{/06-07 EXAM 4 PDP/Q1b/04-
05 EXAM ¢ PDP/Q1e/04-05 EXAM 4 PDP/Q2c/04-05 EXAM
PDP/Q3e/04-05  EXAM ¢ PDP/Q3g/04-05 EXAM ¢
PDP/Q7/SECTION-A/03-04 EXAM ¢ PDP/Q8/SECTION-A/03-04
EXAM # PDP/Q9/SECTION-A/03-04 EXAM ¢ PDP/Q17/SECTION-
Af03-04 EXAM ¢ PDP/QIB/SECTION-A/03-04 EXAM ¢
PDP/Q34/SECTION-A/03-04 EXAM & PDP/Q1b/SECTION-B/03-04
EXAM ¢ PDP/Q1¢/SECTION-B/03-04 EXAM ¢ PDP/Q3/SECTION-
B/03-04 EXAMOPDP/Q5/14-15 EXAM #PDP/Q12/14-15 EXAM

¢PDP/Q16/14-15 EXAM #PDP/Q18/14-15 EXAM ¢PDP/Q31/14-15 |
EXAM

ATOMIC THEORY | # PDP/Q18/16-17 TEST ¢ PDP/Q21/15-16 TEST & POP/Q12/12-13 |
SCIENTIFIC | TEST ¢ POP/QI3/12-13 TEST e PDP/Q20/10-11 TEST o

Attend One Time Success Tutorial a.k.a Diligent Tutors: 07063474749, 08143783394  Page vi)



T CONTRIBUTIONS] | 22/08-09 TEST & PDP/Q1b/06-07 TEST % PDP/Qicii/0608
T '];‘E:';QJ?GPI;}FIQBMIDE-H& TEST, & PDP/Q4a/05-06 TEST
PDP/Q18/12-13 EXAM ¢ PDP/Q8/11-12 EXAM ¢ PDP/Q26/10-11
EXAM ¢ PDP/Q39/08-09 £XAM ¢ PDP/Q13/SECTION-A/07-0¢
EXAM ¢ PDP/Q1c/04-05 EXAM ¢ PDP/Q14/SECTION-A/0
| | ExAM \ o
| ATOMICSTRUCTURE | ¢ PDP/Q14/16-17 TEST ¢ PDP/Q2/14-15 TEST & PDP/Q14/14- ]
[PROTONS, MASS NUMBER & | TEST ¢ PDP/Q3/14-15 TEST ¢ PDP/Q1/13-14 TEST * PDP/QB/13.
ATOMIC NUMBER, ISOTOPES, | 14 TEST & PDP/Q9/12-13 TEST ¢ PDP/

Q20/12-13 TEST o
ISOBARS, ISOTONES) PDP/Q21/11-12 TEST ¢ PDP/Q3/10-11 TEST ¢ PDP/Q18/10-1 '=.
TEST & PDP/Q21/10-11 TEST e PDP/Q3/09-10 TEST *
PDP/Q4/09-10 TEST o "DP/Q30/09-10 TEST ¢ PDP/Q23/08-09
TEST & PDP/Q4ciii/05-06 TEST [ ] PnPfQﬁndviﬂ,]S.ﬂﬁ TEST o
PDP/Q2b/03-04 TEST ¢ PDP/Q15/16-17 EXAM ¢ PDP;Q&HE—I_

EXAM ¢ PDP/Q27/11-12 EXAM ¢ PDP/Q7/09-10

EXAM
PDP/Q25/15-16 EXAM ¢ PDP/Q30/09-10 EXAM
PDP/Q13/SECTION-A/07-08 EXAM #PDP/Q36/14-15 EXAM
bt ELECTRONIC ¢ PDP/Q3/16-17 TEST # PDP,

Q8/16-17 TEST ¢ PDP/Q11/16-17
CONFIGURATION TEST ¢ PDP/Q23/16-17 TEST 4
P/Q13/15-16 TEST 4 PDP/Q12/15-1¢
TEST o PDP/Q19/15-16

Q11/13-14 TEST ¢ PDP/Q9/12-13
TEST @ PDP/Q12/11-12 TEsT o PDP/Q17/11-12 TEST
PDP/Q23/11-12 TEST ¢ PDP/Q9/10-11 TEST ¢ PDP/Q15/10-1%
TEST & PDP/Q9/09-10 TEST ¢ PDP/Q10/09-10 TEST
PDP/Q11/09-10 TEST ¢ PDP/Q14/09-10 TEST ¢ PDP/Q20/09-:
TEST & PDP/Q18/08-09 TEST ¢ PDP/Q1c/07-08 TEST R
PDP/Q3c/07-08 TEST ¢ PDP/Q4c/06-07 TEST ¢ PDP/Q1bi/05-
TEST & PDP/Q1biif0s

06 TEST ¢ PDP/Q1cii/05.06 TEST
PDP/Q3ciii/05-06 TEST ¢ PDP/Q4bi/05-06 TEST ¢ PDP/Q4bii/08
06 TEST & PDP/Q4civ/05-06 TEST ¢ PDP/Q2c/04-05 TEST
PDP/Q3d/04-05 TEST ¢ PDP/Q2b/03-04 TEST ¢ PDP/Q4/16-1!
EXAM & PDP/Q26/16-17

EXAM ¢ PDP/Q2/13-14 Exam
PDP/Q14/13-14 EXAM ¢ PDP/Q17/13-14 EXAM

TEST & PDP/Q16/16-17
PDP/Q24/16-17 TEST ¢ PD

EXAM ¢ PDP/Q8/10-11

PDP/Q15/09-10 EXAM ¢ PDP/Q21/09.10 E .
EXAM ¢ PDP/Q39/08-09 P/Q5/SECTION-A/07-08
EXAM & PDP/Q6/SECTION-A/07-08 XAM & PDP/Q1a/SECTION.
B/07-0B EXAM ¢ PDP/Q1b/SECTION-B /0708
PDP/Q1d/06-07 EXAM ¢ PDP/Q1la/04-05
PDP/Q11/SECTION-A/03-04

XAM & PDP/Q24/SECTION-B/03-04
1 LXAM ¢ PDP/Q2b/SECTION-B/03.04 EXAM b
PERIODIC TABLE AND




PERIODICITY

';‘E&T ¢ PDP/Q6/14-15 TEST @ PDP/Q6/13-14 TEST &
Tquzzna-u TEST ¢ PDP/Q18/12-13 TEST # PDP/Q8/11-12
i ¢ PDP/Q12/10-11 TEST & PDP/Q23/10-11 TEST 4
TFP;qasmg-m TEIST # PDP/Q13/08-09 TEST ¢ PDP/Q3a/06-07

:ST ¢ PDP/Q1biii/05-06 TEST & PDP/Q2aiv/05-06 TEST 4
PDP/Q2a/03-04 ‘TEST ¢ PDP/Q30/16-17 EXAM ¢ PDP/Q4/14-15
EXAM ¢ PDP/Q19/11-12 EXAM ¢ PDP/Q39/11-12 EXAM 4
PDP/Q5/10-11 EXAM ¢ PDP/Q13/10-11 EXAM ¢
PDP/Q4/SECTION-A/07-08 EXAM 4 PDP/Q3a/04-05 EXAM ¢
PDP/Q1/SECTION-A/03-04 EXAM

_ POLARITY OF MOLECULES | ¢ PDP/Q2/15-16 TEST
SHAPES OF MOLECULES AND | ¢ PDP/Q24/15-16 TEST ¢ PDP/Q7/14-15 TEST ¢ PDP/Q4/13-14
HYBRIDIZATION TEST & PDP/Q7/13-14 TEST ¢ PDP/Q1B/13-14 TEST ¢

+ ¢ UL

PDP/Q16/11-12 TEST ¢ PDP/Q25/11-12 TEST ¢ PDP/Q4/10-11
TEST 4 PDP/Q11/10-11 TEST ¢ PDP/Q15/09-10 TEST +
PDP/Q21/09-10 TEST ¢ PDP/Q23/09-10 TEST 4 PDP/Q10/08-09
TEST ¢ PDP/Q14/08-09 TEST & PDP/Q3a/07-08 TEST ¢
PDP/Q2e/06-07 TEST & PDP/Q2bi/05-06 TEST # PDP/Q1a/04-05
TEST & PDP/Q1b/04-05 TEST ¢ PDP/Q1b/03-04 TEST#
PDP/Q1/14-15 EXAM ¢ PDP/Q32/13-14 EXAM ¢ PDP/Q9/11-12
EXAM ¢ PDP/Q36/11-12 EXAM ¢ PDP/Q24/10-11 EXAM #
PDP/Q27/10-11 EXAM ¢ PDP/Q2/09-10 EXAM 4 PDP/Q19/09-10
EXAM ¢ PDP/Q41/08-09 EXAM ¢ PDP/Q43/08-09 EXAM ¢
PDP/Q18/SECTION-A/07-08 EXAM ¢ PDP/Q3c/06-07 EXAM ¢
PDP/Q2d/04-05 EXAM ¢ PDP/Q4/SECTION-A/03-04 EXAM ¢
PDP/Q13/SECTION-A/03-04 EXAM

VALENT BONDING
- N &

¢ PDP/Q1/16-17 TEST ¢ PDP/Q11/14-15 TEST ¢ PDP/Q8/12-13
TEST ¢ PDP/Q10/12-13 TEST ¢ PDP/Q2/11-12 TEST
PDP/Q17/09-10 TEST # PDP/Q1biv/05-06 TEST & PDP/Q1ciii/05-
06 TEST ¢ PDP/Q3aiii/05-06 TEST & PDP/Q3bii/05-06 TEST ¢
PDP/Q1aiv/03-04 TEST # PDP/Q1ci/03-04 TEST # PDP/Q1cii/03-
04 TEST ¢ PDP/Q1civ/03-04 TEST # PDP/Q10/11-12 EXAM ¢
PDP/Q23/15-16 EXAM & PDP/Q40/10-11 EXAM ¢ PDP/Q36/09-10

EXAM ¢ PDP/Q1aii/05-06 EXAM

¢ PDP/Qibiv/05-06 TEST  # PDP/Qlai7/03-04 TEST ¢
PDP/Q1cii/03-04 TEST # PDP/Q10/11-12 EXAM ¢ PDP/Q40/10-11
EXAM ¢ PDP/Q5/09-10 EXAM #PDP/Q37/14-15 EXAM

# PDP/Q20/16-17 TEST # PDP/Q23/15-16 TEST ¢ PDP/Q7/15-16
TEST ¢ PDP/Q1/14-15 TEST ¢ PDP/Q10/14-15 TEST ¢
PDP/QS/13-14 TEST ¢ PDP/Q10/12-13 TEST ¢ PDP/Q2/11-12
TEST ¢ PDP/Q17/09-10 TEST ¢ PDP/Q22/09-10 TEST ¢
PDP/Q1biv/05-06 TEST ¢ PDP/Qlciii/05-06 TEST ¢
PDP/Q3aiii/05-06 TEST ¢ PDP/Q3bii/05-06 TEST ¢
PDP/Q3biii/05-06 TEST ¢ PDP/Qlali/03-04 TEST ¢
PDP/Qlaiv/03-04 TEST ¢ PDP/Q1ci/03-04 TEST ¢ PDP/Q1cii/03-

——

Lo ';-'_iﬁ:,i.-"{= -
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04 TEST @ PDP/Q13/15-16 EXAM ¢ PDP/Q40/10-11 EXAM ¢
PDP/Q36/09-10 EXAM ¢ PDP/Q1ai/05-06 EXAM

HYDROGEN BONDING | # PDP/Q1/11-12 TEST 4 PDP/Q5
TEST ¢ PDP/Q1ai/06-07 TEST & PDP/Qlali/06-07 TESEES

PDP/Q1/16-17 EXAM # PDP/Q24/13-14 EXAM® PDP/Q23/15-1§
EXAM 4 PDP/0Q19/12-13 EXAM ¢ PDP/Q26/12-13 EXAM
PDP/Q21/11-12  EXAM & PDP/QZ0/08-09 EXAM |
PDP/Q5/SECTION-A/03-04 EXAM

710-11 TEST @ PDP/Q16/10-10

VAN DER WAAL'S FORCES

¢ PDP/Qi/11-12 TEST ¢ PDP/Q14/11-12 TEST ¢ PDP/Q1aii/03
04 TEST ¢ PDP/Q29/13-14 EXAM ¢ PDP/Q26/12-13 EXAM.
PDP/Q20/08-09 EXAM 4 PDP/Qlaiv/05-06 EXAM |

" METALLIC BONDING

® PDP/Q1/11-12 TEST & rDP/Q2/11-12 TEST 4 PDP/Q1ciiif03-04
TEST

RADIOACTIVITY
[NUCLEAR CHEMISTRY]

¢ PDP/Q12/16-17 TEST ¢ PDP/Q19/16-17 TEST ¢ PDP/Q18/14%
15 TEST ¢ PDP/Q19/14-15 TEST ¢ PDP/Q13/11-12 TEST @
PDP/Q10/10-11 TEST & PDP/Q22/10-11 TEST # PDP/Q12/03-10
TEST & PDP/Q26/09-10 TEST 4 PDP/Q27/09-10 TEST

PDP/Q16/08-09 TEST & PDF/Q17/08-09 TEST # PDP/Q2d/07-08
TEST ¢ PDP/Q3aii/05-06 TEST # PDP/Q1/16-17 EXAM 4
PDP/Q11/16-17 EXAM ¢ PDP/Q33/09-10 EXAM ¢ PDP/Q12/08-09
EXAM ¢ PDP/Q14/08-09 EXAM ¢ PDP/Qab/06-07 EXAM :'
PDP/Q6/SECTION-A/03-04 EXAM @ PDP/Q12/SECTION-A/03-04
EXAM ¢PDP/(38/14-15 EXAM |

NUCLEAR REACTION &
CALCULATIONS

» PDP/Q9,/15-16 TEST ¢ PDP/Q3/15-16 TEST ¢ PDP/Q9/13-14
TEST ¢ PDP/Q23/13-14 TEST ¢ PDP/Q1/12-13 TEST +
PDP/Q5/12-13 TEST # PDP/Q16/12-13 TEST # PDP/Q10/10-11
TEST & PDP/Q1F3/09-10 TEST ¢ PDP/Q5/08-09 TEST ¢
PDP/Q2b/06-07 TEST & PDP/Q2Zbii/05-06 TEST # PDP/Q2biii/05-
06 TEST & PDP/Q2d/04-05 TEST ¢ PDP/Q2e/04-05 TEST &
PDP/Q15/13-14 EXAM & PDP/Q40/12-13 EXAM & PDP/Q37/11- 2.
EXAM ¢ PDP/Q2/10-11 EXAM ¢ PDP/Q22/10-11 EXAM &
PDP/Q26/09-10 EXAM ¢ PDP/Q22/SECTION-A/03-04 EXAM
#PDP/Q13/14-15 EXAM

AIR

# PDP/Q20/10-11 TEST ¢ PDP/Q37/12-13 EXAM

WATER

o PDP/Q33/12-13 EXAM ¢ PDP/Q31/11-12 EXAM # PDP/Q20/09
10 EXAM j

" SOLUBILITY & SOLUBILITY
PRODUCT

# PDP/Q21/16-17 TEST ¢ PDP/Q14/12-13 TEST ¢ PDP/Q24/12
13 TEST ¢ PDP/Q19/10-11 TEST # PDP/Q19/09-10 TEST
PDP/Q28/09-10 TEST ¢ PDP/Q20/08-09 TEST # PDP/Q4aii/06-07
TEST ¢ PDP/Q14/16-17 [EXAM ¢ PDP/Q8/14-15 EXAM #
PDP/Q3/13-14 EXAM ¢ PDP/Q9/13-14 EXAM ¢ PDP/Q12/13-1¢
EXAM ¢ PDP/Q13/13-14 EXAM ¢ PDP/Q16/13-14 EXAM ¢
PDP/Q9/12-13 EXAM & PDP/Q11/12-13 EXAM 4 PDP/Q17/12-1
EXAM ¢ PDP/Q4/11-12 EXAM ¢ PDP/Q5/11-12 EXAM 4

Attend One Time Success Tutorial a.k.a Diligent Tutors: 07063474749, 08143783394




EXAM ¢ PDP/Q35/11-12 EXAM ¢ PDP/025/10-11
PDP/Q1/09:10 EXAM & PDP/Q40/15-16 EXAM ¢ PDP/Q10/09-10
EXAM @ PDP/Q28/15-16 EXAM ¢ PDP/023/09-10 EXAM
PDP/Q25/09-10 EXAM # PDP/Q26/08-09 EXAM & PDP/Q36/08-09
EXAM ¢ PDP/Q2/SECTION-A/07-08 EXAM # PDP/Q1c/06-07
EXAM ¢ PDP/Q3b/06-07 EXAM ¢ PDP/02¢i/05-06 EXAM ¢
PDP/Q4bi/05-06 EXAM ¢ PDP/02a/04-05 EXAM ¢
PDP/Q20/SECTION-A/03-04 EXAM  PDP/025/SECTION-A/03-04
EXAM ¢PDP/Q30/14-15 EXAM #PDP/Q34/14-15 EXAM

EXAM # |

|
i

ACIDS, BASES & SALTS
[CHARACTERISTICS OF
ACIDS, BASES & SALTS]

¢ PDP/Q16/13-14 TEST & PDP/Q24/11-12 TEST & PDP/Q28/08-
09 TEST & PDP/Q1biv/05-06 TEST ¢ PDP/Q3b/04-05 TEST 4
PDP/Q36/16-17 EXAM ¢ PDP/QB/16-17 EXAM 4 PDP/Q28/16-17
EXAM ¢ PDP/Q6/15-16 EXAM ¢PDP/Q8/15-16 EXAM ¢
PDP/Q14/15-16 EXAM ¢EXAM PDP/Q2/14-15  EXAM ¢
PDP/Q33/13-14 EXAM ¢ PDP/Q1/12-13 EXAM ¢ PDP/Q38/12-13
EXAM ¢ PDP/Q31/11-12 EXAM ¢ PDP/Q38/11-12 EXAM ¢
PDP/Q28/10-11 EXAM 4 PDP/Q30/10-11 EXAM ¢ PDP/Q18/08-09
EXAM ¢ PDP/Q34/08-09 EXAM 4 PDP/Q16/SECTION-A/03-04
EXAM ¢ PDP/Q26/SECTION-A/03-04 EXAM

BASICITY OF ACIDS

¢ PDP/Q28/13-14 EXAM ¢ PDP/Q29/10-11 EXAM

TYPES OF SALT

4 PDP/Q1c/04-05 TEST ¢ PDP/Q10/15-16 EXAM ¢PDP/Q28/12-13
EXAM ¢ PDP/Q38/10-11 EXAM ¢ PDP/Q28/08-09 EXAM ¢
PDP/Q35/08-09 EXAM ¢ PDP/Q10/SECTION-A/03-04 EXAM

p" & p°% SCALE

¢ PDP/Q20/15-16 TEST ¢ PDP/Q13/13-14 TEST # PDP/Q20,13-
14 TEST ¢ PDP/Q1f/04-05 TEST ¢ PDP/Q27/13-14 EXAM ¢
PDF/Q36/13-14 EXAM & PDP/Q20/12-13 EXAM & PDP/Q23/12-13
EXAM ¢ PDP/Q11/11-12 EXAM ¢ PDP/Q7/10-11 EXAM ¢
PDP/Q16/10-11 EXAM ¢ PDP/Q4/09-10 EXAM ¢ PDP/Q24/09-10
EXAM ¢ PDP/Q2B/09-10 EXAM ¢ PDP/Q29/15-16 EXAM ¢
PDP/Q31/09-10 EXAM ¢ PDP/Q36/15-16 EXAM & PDP/Q7/08-09
EXAM ¢ PDP/Q17/SECTION-A/07-08 EXAM ¢ PDP/Q2d/SECTION-
B/07-08 EXAM ¢ PDP/Q2e/06-07 EXAM ¢ PDP/Q24/SECTION-
A/03-04 EXAM #PDP/Q9/14-15 EXAM #PDP/Q39/14-15 EXAM
#PDP/Q20/14-15 EXAM

ACID & BASE TITRATIONS

¢ PDP/Q7/11-12 TEST # PDP/Q2g/04-05 TEST ¢ PDP/Q6/13-14
EXAM ¢ PDP/Q15/15-16 EXAM ¢ PDP/Q20/13-14 EXAM ¢
PDP/Q36/12-13 EXAM 4 PDP/Q1/11-12 EXAM ¢ PDP/Q17/11-12
EXAM ¢ PDP/Q39/10-11 EXAM ¢ PDP/Q15/08-09 EXAM ¢
PDP/Q21/08-09 EXAM ¢ PDP/Q1/SECTION-A/07-08 EXAM ¢
PDP/Q3f/06-07 EXAM ¢ PDP/Q3g/04-05 EXAM ¢
PDP/Q3b/SECTION-B/03-04 EXAM ¢ PDP/Q3c/SECTION-B/03-04
EXAM

 HYDROLYSIS OF SALT

¢ PDP/Q28/13-14 EXAM & PDP/Q42/08-09 EXAM ¢

PDP/Q2cii/05-06 EXAM

OXIDATION & REDUCTION

Attend One Time Success Tutorial a.k.a Diligent Tutors: 07063474749, 08143783394
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¢ PDP/Q18/11-12 TEST & PDP/Q16/09-10 TEST ¢ PDP/Q1aii/06-



REDOX REACTION

07 TEST ¢ PDP/Q pDP/Q6/11-12 EXAM ¢ PDP/Q35/

7 EXAM ¢ PDP/Q17/15-16 EX

PDP/Q34/12-13 EXAM ¢ ; t
EMi‘I ¢ Fﬂl‘,"l:l‘]f.‘iE-'.I.fT]ﬂN-ﬁ,.-’['l?-ﬂE EXAM ¢ PDP/Q

EXAM & PDP/Q1d/04-05 EXAM ¢ PDP/Q2g/04-05 .
DP/O3/SECTION-A/03-04 EXAM k
F+%{j£jﬁ&,nﬁ TEST ¢ PDP/Q31/16-17 EXAM & FDP 3
17 EXAM ¢ PDP/Q25/12-13 EXAM ¢ PDP/Q15/11-12 EX
PDP/Q14/10-11 EXAM ¢ pPDP/Q18/15-16 EXAM ¢ PDP{QL
EXAM ¢ PDP/Q11/09-10 EXAM ¢ PDP/Q18/09-10 EX
PDP/Q17/08-09 EXAM ¢ PDP/Q25/08-09 .'i.-"::
PDP/Q1d/SECTION-B/07-08 EXAM ¢ PDP/Q3d/06-07 EXA
PDP/Q4c/06-07 EXAM 4 PDP/Q2bii/05-06 EXAM ¢ PDP/Qal
05 EXAM ¢ PDP/Q3f/04-05 EXAM ¢ PDP/Q23/SECTION-A/0
EXAM $PDP/Q14/14-15 EXAM ¢PDP/Q33/14-15 EXAM

TEST FOR OXIDISING &
REDUCING AGENTS

# PDP/Q13/16-17 EXAM ¢ PDP/Q21/16-17 EXAM ¢ '
12 EXAM 9 PDP/Q30/15-16 EXAM @ PDP/Q20/15-16 EXAM §

IUPAC NOMENCULATURE OF
INORGANIC COMPOUNDS

¢ PDP/Q2c/06-07 TEST # PDP/Q1d/04-05 TEST ¢ PDP/Q1
05 TEST # PDP/Q3b/03-04 TEST ¢ PDP/Q3b/04-05 EXAM

ORGANIC COMPOUNDS & ITS
IUPAC NOMENCULATURE

¢ PDP/Q4/08-09 TEST ¢ PDP/Q6/08-09 TEST ¢ PDP/Q9/0
TEST ¢ PDP/Q19/08-09 TEST ¢ PDP/Q27/08-09 TESI
PDP/Q30/08-09 TEST ¢ PDP/Q31/08-09 TEST 4 PDP/Q4ci/D:
TEST & PDP/Q4cii/05-06 TEST ¢ PDP/Q2/08-09 EXI
PDP/Q5/08-09 EXAM ¢ PDP/Q8/08-09 EXAM ¢ PDP/Q9/l
EXAM ¢ PDP/Q11/08-09 EXAM 4 PDP/Q16/08-09 I
PDP/Q22/08-09 EXAM ¢ PDP/Q27/08-09 EXAM ¢ PDP/Q29/C

EXAM ¢ PDP/Q37/08-09 EXAM ¢ PDP/Q45/08-09 EXAM |

ELECTROLYSIS

¢ PDP/Q6/10-11 TEST ¢ PDP/Q35/16-17 EXAM ¢ PDP/Q39/1
EXAM ¢ PDP/Q10/16-17 EXAM 4 PDP/Q7/15-16 EXAM
PDP/Q5/15-16 EXAM ¢ PDP/Q21/15-16 EXAM ¢ FDP{Q#I‘
EXAM ¢ PDP/Q4/13-14 EXAM ¢ PDP/Q22/15-16 EXAl
PDP/Q18/13-14 EXAM ¢ PDP/Q25/13-14 EXAM ¢ PDP/Q37/18
EXAM & PDP/Q38/13-14 EXAM ¢ PDP/Q39/13-14 EXAN
POP/Q3/12-13 EXAM ¢ PDP/Q4/12-13 EXAM ¢ PDP/QS/H}
PXAM ¢ PDP/Q1S/12-13 EXAM ¢ PDP/Q21/12.13 EXAM
g:;uzf;;z-u EXAM @ PDP/Q30/12-13 Em*PDP;QI

DP/Q18/11-12 EXAM ¢ p
PDP/Q40/11-12 EXAM ¢ PDP/Q3 ;m_nngﬁﬁil;ﬁ '.-';I

-11 mM*PDPa’QHnmu EXAM ¢ PDP/Q17/0%
EXAM & PDP/Q32/09-10 /O

EXAM ¢ ppp N

PDP/Q39/09-10 EXAM ¢ ppp /05

/Q6/08-09 ExAM

:-;;ﬁm‘c;fgg?m‘mam s FDPIQEJG:E;M

09 EXAM ¢ PDP/g14 cXAM

S 5 AN

PDP/Q19/SECTION-A/07-08 ExaM : PEI;:;:ET'M D?'DSH . .

EXAM ¢ FDF!QIEISE{!TIHN-B;(} L1/ Spe B 106
—-—_—-——'
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Iy ey

/Q24/06-07 EXAM ¢ PomTer—
: % PDP/Q3a/06-07 Exa
7 EXAM ¢ PDP/Q1c/05.06 EXAM :HT“T]

06 EXAM ¢ PDP/Q1f/0 PDP/Q2b/0s5.
+05 EXAM ¢ ppp/gy 04-05 g

“XAM " PDP/Q2d/sECTIg
N-B/03.04 Exam
EXAM  #PDP/024/14 15 et

*PDP/Q25/14-15
8/14-15 Exam PDP/Q4a0/14 Sy

ENERGY CHANGES
& ENTROPY]

¢ PDP/Q15/12-13 TEST ¢
PDP/Q6/11-12 TEST ¢ PDP/Q22/11-12 TEST PDP/Q8/08-09

-09 TEST ¢ PDP/Q2b/07-08 TEST ¢

PDP/Q10/13-14 EXAM ¢ PDP/Q30/13-14 EXAM 4 PDP/Q34/13-14
EXAM ¢ PDP/Q14/1213 EXAM PDP/Q7/11-12 EXAM ¢
PDP/Q16/11-12 EXAM ¢ PDP/Q20/11-12 EXAM ¢ PDP/Q33/11-12
EXAM 4 PDP/Q6/10-11 EXAM ¢ PDP/Q37/15-16 EXAM ¢
PDP/Q11/10-11 EXAM & PDP/Q19/10-11 EXAM ¢ PDP/Q20/10-11
EXAM ¢ PDP/Q21/10-11 EXAM ¢ PDP/Q8/09-10 EXAM N
PDP/Q34/15-16 EXAM ¢ PDP/Q16/09-10 EXAM ¢ PDP/Q38/09-10
EXAM ¢ PDP/Q8/SECTION-A/07-08 EXAM ¢ PDP/Q16/SECTION-
A/07-08  EXAM 4 PDP/Q20/SECTION-A/07-08 EXAM ¢
PDP/Q2c/SECTION-B/07-08 EXAM ¢ PDP/Q2a/06-07 EXAM ¢
PDP/Q2c/06-07 EXAM ¢ PDP/Q2a/05-06 EXAM # PDP/Q2bi/05-
06 EXAM ¢ PDP/Q4bii/05-06 EXAM ¢ PDP/Q2e/04-05 EXAM ¢
PDP/Q2f/04-05 EXAM ¢ PDP/Q2d/04-05 EXAM ¢
PDP/Q2/SECTION-A/03-04 EXAM ¢ PDP/Q15/SECTION-A/03-04
EXAM ¢ PDP/Q28/SECTION-A/03-04 EXAM # PDP/Q1a/SECTION-
B/03-04 EXAM #PDP/Q15/14-15 EXAM 4PDP/Q17/14-15 EXAM
#PDP/Q22/14-15 EXAM

RATES OF CHEMICAL
REACTION

6-17 EXAM ¢ PDP/Q10/16-17 EXAM ¢ PDP/Q12/16-
1; P[;:F:::T;H; PDP/Q12/15-16 EXAM ¢ PDP/Q9/15-16 EXAM ¢
PDP/Q2/15-16 EXAM ¢ PDP/Q6/14-15 EXAM ¢ PDP/Q21/14-15
EXAM ¢ PDP/Q21/13-14 EXAM ¢ PDP/Q31/13-14 szl?;lz;
PDP/Q35/13-14 EXAM ¢ PDP/QB/12-13 EXAM ¢ PD?QIE;AM :
EXAM ¢ PDP/Q13/12-13 EXAM ¢ inqasﬁmp S s
PDP/Q22/11-12 EXAM ¢ PDP/Q23/11-12 Exmwun;q Al
¢ PDP/Q31/10-11 EXAM ¢ PDP/Q27/09-1 ERA ¢
E};;Tma;ua-ng EXAM PDP}th,.rszmnn-a;u:ianwﬂs'
06-07 EXAM ¢ PDP/Q4d/06-07 EXAM Gsee
Fgmﬁm ¢ PDP/Q19/SECTION-A/03-04  EXA
0

Success Tutorial a.k.a Diligent Tu

4-15 EXAM
PDP/Q33/SECTION-A/03-04 EXAM #PDP/Q21 n
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§716-17 EXAM & PDP/Q24/18

e i ———

AL R SR
T e PDP/Q3/16-17 EXAM @ PDP/Q1
17 EXAM ¢ PDP/Q27/16-17 EXAM @ PDP/Q11/15-16

PDP/Q1/15-16 EXAM ¢ PDP/Q1/13-14 EXAM # PD?,!QS,H_
EXAM & PDP/Q19/13-14 EXAM ¢ PDP/Q6/12-13 EXAM
| POP/Q7/12-13 EXAM § PDP/010/12-13 EXAM ¢ PDP/Q31/132
EXAM 4 PDP/Q27/15-16 EXAM 4 PDP/Q30/11-12 EXAM
PDP/Q1b/05-06 EXAM #PDP/023/14-15 EXAM $PDP/Q29/14-

EXAM

CHEMICAL EQUILIBRA
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1.

TIME ALLOWED: 45 MINUTES

Why is it necessary to balance chemical?
equations”? (a) the chemicals will not react
until you have added the correct mole ratio (b)
the correct products will not be formed unless
the right amount of reactants have been added
(c) a mole to mole ratio must be established
for the reaction to occur as written (d) the
balanced equation tells yon how much reactant
is required to predict how much product will
be produced

The sum of the coefficients of all species
(reactants and products) in the balanced
equation for the reaction between agueous
mixture of lead(IDnitrate and sodium
phosphate is (a) 12 (b) 10 (c) 6 (d) 4

. The element rhenium (Re) has two naturally

occurring isotopes, '®5Re and '®7Re, with an
average atomic mass of 186.207amu.
Rhenium is 62.60% '®Re is 186.956amu.
Calculate the mass of ***Re (a) 185.000amu
(b) 185.458amu (c) 184.965amu (d)

184.953amu

The sets of quantum numbers that comectly
define the 3p and 5s orbital are: (a) n = 3,1 =
1,m; =+1.0 and n=5l=0m=0 (b)
‘n=31=3m=+10 and n=5I1=
2m=1 (c) n=3l=1m=+10 and
n=5l=1m=1 (d n=31=2m=
+2,0andn="51=4m=0

" The contribution of Rutherford’s scattering

i 1o atomic model is? (a) the nuclear
particles carry all of the mass of the ionizing
gas atoms and their charge to mass ratio
depending on the nature of the residual gas.
{b]mhasmﬂltnﬂﬁensc:cnmﬂyphced
nucleus and are negatively charged (c) cathode
rays are electrons and are negatively charged
(d) atom consist of tiny particles at the center

by orbiting electrons that are
pegatively charged
Which equation represents the second
nization emergy oOf an clement X2(a)
) - Xt (g)+ 2¢ (b) X*(g) =
Xit(g)+ e~ ()X (g) + 2¢” = X*(g)
@x (@ +e = 4l 6]
Which of the following properties increases
down & group in the periodic table? (D
Electron affinity (ID Atomic radius (IID)
Electronegativity (IV) lonization Energy (V)
Mﬁlﬂhwmﬂ&\'mﬂ&ﬂl{c}w

l\rfd}ﬂtv
Lycopeno is 3
carbon and hydrogen
has & molar mass
muinlﬂg.ﬂ%w

product containing
found in tomatoes. If it
of 536.88g/mol and

What is Lycopene m

9.

10.

olecular formula?(a) CsHy (b) Cyoles
(c) Caotise (s Haa
Which of the following electronic
configuration is correct for specie Ni**?
(a) [Ar]45"3d® (b) [Ar]45?3d*"

(c)[Ar]45*3d® (d) [Ar]453d™°

If 5.0g of each reactanl Was used for the
following process, the limiting reactant would

 10HgCl, + 2MnCly + 2KCl +BH;0

(a) KMn0O, (b) HCI (¢) H g,Cly (d) HgCly

1.

a 1.
A

13.

14.

15

16,

17.

18.

19.

What is the molarity of phosphoric acid in a
colution labeled 20.0% phosphoric acid by
weight with a density 1.12 g/mL7(2) 0.98M
(b)2.3M (c)2.7M (d) 0.22M
What volume of 15.0M HNO; should be
added to 1250cm? of 2.00M HNO; 1o prepare
14.Olitres of 1.00M HNO;?7 Water is added to
make the final volume exactly 14.0litres (a)
0.993L (b) 0.384L (c) 1.767L (d) 0.767L (e}
0.179L

What is the percentage of s character in the
hybridization of SOCL? (2)10% (B)25%
(c)75% (d)50%

Which of the following does not belong 10 the
class of mixtures? (a) Solution of sodium
chlaride in water (b) A compound (c) Cement
concrete (d) frozen fruit (e) Air

How many electrons, protons, and neutrons
does the deuterium (an isotope of hydrogen
atom with mass number 2) contain in that
order? (a) 1,1,0 (b) 0,1,1 (c) 10,1 (d) 2,10
(e)1,1,1

2.60g of a fertilizer on boiling with excess
NaOH solution evolved ammonia which
nentralized 24.00cm?of 0.80M H:S50,
solution. The weight in gram of NH; in the
fertilizer sample: (a) 1.28g (b) 0.84g
(c)1.84g (d) 0.42g (e) 0.65g

What type of force is holding (i) carbon and
chlorine atoms in CCl, (ii) molecules of Bry
(a) covalent, London force (b) dipole-dipole §
interaction, hydrogen bond (¢) covalent, ioni¢
bond (d) London force, ionic bond
Fluoromethane  (CH;F) and

(CH;0H) have about the same mass
but different boiling points. CH3F boils #
—78°C and CH;0H boils at 65°C. Account fior
the high boiling point in CHzOH (a) hydroge?
bonding (b) london forces (c) dipole-di
interaction (d) none of the above

Calculate the heat of formation of metha®®
(CH4(g)) given that the standard heat of
combustion of methane is —891kjmol™". &
standard heat of formation of COz 'ﬁ
H,0() are -394 and —286kjmol




Espectively () +75)mol”K~! ()
150k]mol{c)—75)mol~* (d) =75k]mol~?
fhat is the standard free energy AG® for the
Sllowing reaction at 25°C7 Ny (g) +
H,(g) — 2NH;(g) the standard enthalpy of
rmation of NH;(g) is —45.90kjmol =, while
¢ standard entropy of formation of
(). Ho(g) and NHi(g) are 191.6,130.6 4
bd  1927)mol 'K~ respectively, (a)
328kl (b)) —328k] (c) +16.4Kk] (d)
16.4k]
yhich of the following pairs 15 comrectly
Epresent the electronic configuration of 5,Cr
ad .Cr?t7 (a) [Ar]4s?3d* and [Ar]4s?3d®
p) [Ar]4s'3d® and [Ar]4s°3d°® (c)
Ari4s13d® and [Ar]4s®3d® (d) [Ar]4s?34*
nd EArIBdE
I enthalpy changes for the complete
tombustion of ethanol (C;HsOH) and ethanal
[CH.CHO) are as shown below:
C,H:0H 4+ 30, — 2C0; + 3H,0; AH
= —1264kJmol™?
CH,CHO + 21/20, — 2C0; + 2H,0; AH
= —1130k/mol™?

alculate in kJ/mol, the energy involved when
ethanol is oxidized to ethanal (a)—2394
i(b) +2394 (c) —134 (d) +134

Jsotones are nuclides thal possess: (ajSame
mass number (b) Same number of isotopes (c)
Different number of protons (d) Same number
of neutrons
| Which of the following contributions was
made by de Broglie to the present theory of
atomic structure? (a) Prediction of wave
properties for a stream of electrons (b)
Poswlation of the uncerainty principle (c)
‘Postulation that showed that electrons in the
degenerate orbitals would remain unpaired as
much as possible (d) Deduction that no two
slectrons in a given atom can have the same

#mmy;mpmred lectrons are there in the
a atom? (a) Two (b) Seven (c) Four (d) Zero
" SOLUTION
'ubmmaﬁun of mass states that
“peither be created nor destroy but
fmm one form to another

a chemical reaction.

i One | T

& Success Tutorial a.k.a Diligent Tutors: 07063474749, 08
: b ot

Hydrogen gas + oxygen gas
-+ steam (chemical reaction)
ZHg{y) + {.}2{“}
— 2H, 0y (chemical equation)
A chemical equation is balanced for the following
Te4s0ns
{i) A balanced equation shows an atom can
neither be created nor destroy in a
chemical reaction
(ii) A balanced equation shows the amount of
reactants required to oblain a given
amount of product theoretically
Note that for a chemical reaction, the
following are true
(i) The energy of the reacting particles must
be greater than the activation energy for
the reaction 1o occur
(ii) The reactant must be present in their mole
ratio for the product to be form
(iii)The products depend on the amount of
reactants present
l:'ﬂf.'g + Hz'ﬂ = E;Hz + Cal
C'aﬂ; + 2H,0 = C:H; + Eﬂ{ﬂH}z
The correct option is D
2. 3Pb(NO3); +2NayFO,
-+ Pba [.Fﬂ,‘}g + EHENB]
Sum of coefficient=3+2+1+6=12
The correct option is A
3. R.AMof Re=a;m, +a;m;
R.A.M of Re = 186.207amu
@y, = 62.60% = 0.626,m, = 186.956amu
a, = 100 — 62.60% = 37.40% = 0.374
Mz =7
186.207 = 0.626 X 186.956 + 0.374m;
186.207 = 117.03456 + 0.374m;
186.207 — 117.03456 = 0.374m,
69.172544 = 0.374m;,

6917254 _ o
Ry e s S

The correct option is D
4. Quantum numbers are the numbers given fo
each energy level in an atom. The four
quantum pumbers are listed and explained
below:
Principal Quantum (n)is the quantum
number which indicates the relative size of
orbitals and therefore the relative distance of
an electron from the nucleus of the peak in the
radial probability plot thereby determines or
describes the main energy level or shell that an
electron occupies in an atom. In summary, the
functions of the principal quantum number are
stated below:
(i) It determines the energy possessed by an
electron due to its distance from the
nucleus.
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{i1) It determines the size of an electron cloud

(i) determines the distance of an electron
from the nucleus and

(i)l determines the maximum number of
electrons in a main shell.

The principal quantum number has an integral
value of 1,2, 3,4, 5 etc.

Subsidiary or Azimuthal Quantum number
(€) is the quantum number which determines
or defines the shape of orbitals, It is also
known as angular momentum quantum
number. In summary the functions of the
subsidiary or azimuthal quantum number are
stated below,

(1) Trdivides subshell into orbital

(i1) It determines the shapes of orbitals, and
(1i)It determines the maximum number of

electrons in a subshell

The subsidiary or azimuthal quantum number
has an integral value of 0 to (r—1). This
umplies that the principal quantum number (n)

set a limit on the subsidiary quantum number

(€). The table below shows the values of £ for
_given values of n.

subsidiary quantum Subsidiary
number Principal quantum
quantum number number
(m)
1 0
2 01
3 0,12
4 0,1,2,3

Electrons with subsidiary quantum number of
0,1,2 and 3 are known as s, p, d and f
electrons respectively,

Subsidiary quantum Orbital :
:_:__n:hu () designated
5
1 P
2 d
bl g f

The principal quantum number (n) together
with the subsidiary quantum number (€) are
use 1o represent or describe an orbital. This s
shown in the table below,

n 4 Orbital described |
1 (1] s
a 0 25
3. 0 3s
2 1 2p
3 1 ip
4 1 ap
3 2 3d
4 2 4d
5 3 51

i [ SRR

Magnetic Quantum Number (M) 15
quantum number which indicates or shows the
number of orbitals in a given subshel] j
prescribes the onentation of the orbita] j
space around the nucleus. Therefore it j
sometimes  called orbital  orientatioy
quantum number. The integral values of M,
ranges from — £ through 0 1o + £. The number
of possible M, in a given subshell determines
the number of orbitals in the subshell.

The value of the subsidiary quantum number
(€) determine the value of the magnetic
quantum number(M,). This is given in the
table below.

Value of L Valuesof M, =-fto+ £
0 0
1 -1,0,1
2 -2,-1,0,1,2
3 -3,~-2,-1,0,1,2,3
4 —4,—3,—-2,-1,0,1,2.34

The value of M, for a given subshell indicates
the number of orbital in the subshell for
instance € = 2 indicate a d-subshell with five
orbitals. Since the d-subshell has five orbitals,
the M, values of the d-subshell indicated must
take five values ie. M, = —2,—-1,0,1 and 2.

Spin gunantum number (M,): This is the
quantum number which is associated with the
Spin properties of an electron about it axis and
the orientation of the magnetic field produced
by the spin. Since a charged particles spinning
about its axis behaves like a magnet, the spin
quantum number has two possible values

. 1
which are -2 and +2. The electron with an

upward spin takes the value +% but the

electron with 1

o a downward $pin takes the value
=

For the arbital 3p, n = 3 and ¢ = 1 while for
I.heﬂ:him]ﬂs.n'asw{:l:! T

L ; £l N M
1 -1.0, ¥1 1
JIE e, 0 13
5 8t 0 @& 1
e 7 |
Thus, the orbital

_ 3p and Ss are completely
ﬂ::;b? the following sets of quanhum

R=30=1, My =10, +1 (Le.$10).

1
m'iI:i: and H=5,[=0.Hf‘uvm-l:=
- £
£

The correct option is A
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alpha  scattering  expenment is  an
Eperiment i which an alpha particle 1s fired
rough a4 gold atom. The alpha particle is
jpected to travelled through the gold atom
pdeviated. This 15 because the atomic theory
jen, states that the protons, neutrons and
gctron are evenly distributed within the
jom. But it was discovered that, the alpha
rticle travelling through the central of the
om was strongly deflected but the alpha
article travelling through the other part of the
joms travels undeviated.

the alpha scattering experiment was carried
jut by Emest Rutherford students — Hans
seiper and Ernest Marsden in 1909, Based on
his  experiment.  Emest  Rutherford
propounded an atomic theory which states that
he atom is an empty space with a positively
tharge nucleus where most of the mass is
poncenirated and the electrons revolves round
e nucleus. This pnsm]atea‘ of Rutherford led
o the Rutherford model (planetary model) of
he atom and eventually to the Bohr model.
The correct option Is B

Jonization energy or potential is the energy
required to remove one mole of electron from
A gaseous atom to form a cation.

ly — X{;) + e~ AH = lst ionization energy
{5) — X(o) + €~ AH = 2nd ionization energy
&) — X{g) + e~ AH =3rd ionization energy

pte that the third ionization energy is greater
than the second ionization energy while the
second, jonization energy is greater than the
first ioﬁmﬁuﬂ energy.

The correct option is B

Atomic properties | Across the | Down the
period group
Blectropositivity Decreases | Increases
Metallicity Decreases | Increases
fetallic character Decreases | Increases
Atomic volume Decreases | Increases
Alomic size Decreases | Increases
Atomic radius Decreases | Increases
Dnic radius Dmrea.fzcs Increases
Blectric conductivity | Decreases | Increases
hermal conductivity | Decreases | Increases
Screening/shielding | Decreases | Increases
effect
Electronegativity Increases | -Decreases
Onzation energy Increases | Decreases
Electron affinity Increases | Decreases
Nuclear charge effect | Increases | Decreases
Alomic pumber Increases | Increases
Mass number _ Increases | Increases

Note that Electropositivity, metallic character
or metallicity means the same thing
The correct option is D

5. Step 1: Lycopene i1s made up of carbon and

Hydrogen only
% of Carbon by mass = 89.49%
% of Hydrogen by mass = 100 — 89.49%
= 10.51%.
Step 2: Convert all percentage to mass
Assuming 100g of the compound
mass of C = 89.49% of 100g

_ 9949 1009 =89.49
T el e L

mass of H = 10.51% of 100g

1051

T x 100g = 10.51g

Step 3: Convert each mass of the element into
moles.

€ . H
89.49 . 10.51 _
12.011 1.008
7.4507 : 10.4266

Step 4: Divide through each mole by the
smallest mole (i.e.

7.4507)

c - - H
7.4507 - 10.4266
74507 : 10.4266
7.4507 7.4507

1 - 1.3994

Step 5: Approximate each value to 2.d.p
o : H

1 s 1.3994

1 : 14

1 : 7 Multiply through
5 by 5

5 : 7

Therefore, the empincal formula is CsH,
Empirical formula % whole number (n) =
‘R.MM of compound.

R. M. M of compound = 536.88g /mol
(CsH;) x n = 536.88g /mol
[5(12.011g/moel) + 7(1.008g /mol)] X n

= 536.88g9 /mol
[60.055g/mol + 7.056g /mol] x n

= 536.88g/mol
6?.1%;,5,;1?0?! ﬂl= 536.88g /maol

.B8g/mo

n= 671119 /mol =79999 =8
n=8 :

(CsHy) xn = (CsHy) X8 = Coollsg
Therefore, the molecular formula is Cyo M.

The correct option is C

. Transition elements are elements with their d

and f-orbital partially filled e.g. Sc. Ti, V, Cr,
Mn, Fe, Co, Ni, Cu eic.
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Properties of the transition elements
(i) Their d-orbitul 15 partially Glled
{1i) They show vanable oxidation states
{(11)Their jons are coloured
(iv)They act as an excellent catalyst
(¥) They form complexes
Note that zinc 15 a false or not a true transition
element for the following reasons
(1) It does not show variable oxidation state
(1) Its ions are not coloured
()t has a completely filled d-orbital
Note that for the transition element to form
ions, they lose all of their 4s-electrons
before losing their 3d-electrons.
2aNi =+ 15% 262 296 352 396 452 348
aalVi = [Ar]ds® 34®
2al¥it = [Ar]as? 34"
2Ni** = [Ar]as” 340
Orbitals are said to be stable if they are fully
or half- filled with electrons. As a rule, for the
fransition elements, whenever the d-orbital
required one electron to be fully or half filled
the 4s-orbital must take one electron.
2001 — 15% 257 2p® 352 3p% 4¢1 3410
The d-orbital required one electron to be fully
filled; hence 4s orbital should take one
electron.
24Cr = 15% 257 2p% 352 3p® 45! 345
In the electronic configuration of chromium,
the d-orbital requires one electron 1o be half
filled; as a resnlt the 4s-orbital must take one
electron.
Therefore, the correct electronic configuration
of chromium and copper are as given below
24Cr — 15? 252 2p® 352 3p® 457 345
20Cu — 15® 25% 2p° 352 3p 451 3410
The correct option is A
10.Step 1: Write a balance equation of the
reaction.
ZKMn0, + 5Hg,Cl, + 16 HCL —
10HgCl; + 2MnCl, + 2KCl + BH,0
R.M.M of KMn0, = 158.032g/mol
R.M.M of Hg,Cl, = 472.086g /mol
R.M.Mof HCl = 36.461g/mol
mass of KMn0, = 5g
mass of Hg,Cl; = 5g
mass of HCl = 5g
Step 2: Determine the number of moles of the
reactants or products,
Reacting mass
Nicuno, = mningg mass
nl,:"“mI = 153.0323('11101 = 0,03 16mol

Attend One Time Success Tutorial a.k.a Diligent Tutors: 07063474749, 08143783394

e

Reacting mass

Miagacty molar mass

59
Nugyer, = 472.086g /mol 0.0106miol

Reacting mass

¥ molar mass
Mer = 36.461g/mol

N

= [0.13¥1maol

Step 3: Determine the Limiting reagent and

active moles.

Nksne, @ Nugc, + Nua
0.0316 : 0.0106

0.1371 Active moje

3 . 5 16 of each
reaciant

0.0158 : 0.00212 : 0.0085 The least

active mole
give the
limiting
reagent

Note that the division is done by the

coefficient each of the reactants in the

balanced chemical equation

The limiting reagent 1s Hg,Cl,

The excess reagent are KMn0, and HCI

The correct option is C

. Phosphoric acid = HyPO,

R.M.M of HyPO,(M) = 97.994g fmol
p=20%

d=112g/cm* = 1.12g/ml

10pd 10 x 20 x 1.12

97.994

Molar conc =

M
_ 224

97994
= 2.5859moldm™* = 2.2859M

Method 2: Analysis Method
M = 97.9%94g /mol
p=20%
d=112g/cm?
Recall that d = 112g/cm®. This means that
1em? of the solution contain 1.12g of solute.
But the solution is 209 pure.
lem*  of the  golution  contain
= 20% of 1.;39 of HyPO,

zﬁﬁ X 1129 = 0.224g

1em? of solution contain 0.224g of HsPOs
1000cm?

of solution co xg of HyPO4
_1__ % ﬂ.2£4 ot xg of
m% ;2 x
X =0.224 x1000 = 224
Bul the amount of solute {ﬁmm“
1000 em® or 1dm?® of & solution is called
Mmass concentration of the solution.
* mass conc = 224g/dm? .




mass conc 224g/dm*

molar mass ':*?_EF‘M;:;,’nm.I
= 2.2859M
We advise you to use method 2 if you are
seating for theoretical examination.

The correct option is B

molar cone =

VHNOy, +  HNO —+  HNO,
Vdm?* 15M 1.25dm* 2M  14dm? 1M
Vi=V+125
!ﬂ:ﬂi I"IHHL-,!
: B _1"1_

C, = 1MV, = 14L = 14dm’
Nyno, = V % 15 = 15Vmaol
Nyno, = 1.25 X Z = 2.5mol
total Nyyo,= 15V + 2.5

total N

Vi

L 15V + 25

AT V4125
G,V = GV,

15V + 2.5
— — 14
(vu.zs)wﬂ'zs} et

15V +25=14
15V =14 =25
15V =115

11.5
=——=0766
Vv 15 0.7667L

V = 0.767L
The correct option is D
3. Thionyi chloride, SOCU; is sp*hybridized.
5 number of S arbital %100
o) S = number of orbital in sp?

%nfﬁ‘:%x 100 = 25%

The correct option is B
4. A mixture is a substance that contains two or
more substance (i.e. elements or compounds)
physically combined together. Mixtures are
generally divided into two.
Heterogeneous mixture:- It is a mixture
without a uniform composition. In other
words, heterogeneous mixture is a mixture in
which the components of the mixture are
separate into distinct layers e.g. a mixture of
water and sand, a mixture of petrol and water,
a mixture of ethanol and iron 1l
tetraoxosulphate VI, sea-water, flooded water,
concrete etc,
‘Homogeneous mixture:- Is a mixture with a
uniform composition. In  other words,
homogeneous mixture is a mixture in which
~ the components of the mixture do not separate
‘into distinct layer e.g. air, urine, crude oil or
~ petroleum, blood plasma, coca-cola, palm
~ wine, soil, ripe fruits, stones, clay, gasoline,

a.k.a Diligent Tutors: 07063474749, 08143783394

mulk, alloy (e.g. brass, bronze, duralumin etc),
honey, mubber lutex, vulcanizer's solution,
cement,
Note that crude petroleum (ie impure
petroleum), frozen fruit juice, agueous
solution of potassium permanganate  and
cement concrete are heterogencous mixture.
This is because each of the mixture contains
distinct  layers. Aqueous  solution  of
permanganate is  helerogeneous  because
permanganate exists in the solid state. Besides,
the solution can be easily identified as aqueous
permanganate due to the purple colour of the
solution. Prozen fruit juice contains ice block
and juice,
The correct option is B
15. Hydrogen occurs in three isotopes, which are
protium (1H),
Deuterium or heavy hydrogen (1H or {D) and
tritium (JH).
For Protium
Atomic number of tritium (Z) = 1
Mass number of tritium (A) = |
No of neutron in tritium (NN) =7
A=Z+ NN "
1=1+NN
NN=1-1=0
Therefore, Protium has one proton, no neutron
and one electron. Note that Protium is the only
element without neutron

For Deutenum

Atomic number of tnhum (Z) = 1
Mass number of tritium (A) =2
No of neutron in tritium (NN) =7

A=Z-+ NN

2=14+NN

NN=2-1=1

Therefore, Deuternum has one proton, one
neutron and one eleciron.

For Tritium

Atomic number of Tntium (Z) = |
Mass number of mtum (A) =3
Mo of neutron in mtum (NN} =7

A=Z+ NN
3=1+NN
NN=3-1=2

Therefore, tritium has one proton, 2 neutrons
and one electron. Note that Tritium is the only
radicisotopes of hydrogen.
The correct oplion is K
16. Mass of fertilizer = 2,69
RMMof NHy = 17g/mol
MH; i 2 H:-SD... =¥ {NH{]:—SI‘JJ‘_
24cm”, 0.8M
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M « molar conc

Myips0, ™
I}I}ﬂﬂ

Doy ™ 2 X 0.0192mol =
Mass Ur HH‘
o= Molar mass of NH,
ﬂl!!l -HHS"IHH'.
17g/mol
Mass of NH, = 0.0384mol X 17g/mol

Mass of NH; = 0.659
The correct option is E
IT.WMhlwufbundingthal
occurs as a resalt of shanng electrons.
Covalent bonding is of three types.
Pure covalent bonding: This is 1ype of
covalent bonding that occurs between atoms
ﬂhlﬂﬂm—nﬂﬂ!mhthﬂﬂmunmm
shared between the two non-metals.
Mmﬂhﬂﬁ:ﬂgﬂw:pk;dsmmc
formation of molecules. The molecules form
in pure covalent bonds arc diatomic or
homo—nucleic molecules. The following
molecules have pure covalent bonding
bonding produce molecules.

A= u_mﬂzmnl
n.mﬁimnl

(R ==

(v) '11“_«:"- reaction in @qUEOUs meanm j, .
hecause they exist completely as jon,
(vi) They are «oluble in polar solventeg g
(vii} Thﬂ}' arc Hlﬂid‘r gases sy -
Lempernture.
Dative or co-ordinate _h"“dlnl: This |,
type of covalent bond in which the sh,
electron is contributed only by one of
species. Dative bonding is formed betwesy,
(iy Two electron deficient molecules
AlCl; + AlCl; = Al;Clg
(ii) Between an electron rich molecules or ion
electron deficient molecule. All cation
electron deficient and all anions are

rich
H* + H,0 = H;ﬂ*[l-lydmxﬂnjum ion]
H* + NH; = N H} [Ammonium ion]
cut + 4H,0 = [ﬂu(H,ﬂL]’*
Hydrated copper Il ion

Fe'* + 6CN™ = [Fe(H30)e]**
Hexacyanoferate 1l jon

Fe** + 6CN™ — {FE{HEG}E]“
Hexacyanoferate [T

Note that Dative bonding, result 10 the
of dative compound. Dative compound
all the propertjes of covalent compound
that they are less volatile.

PROPERTIES OF COVALENT
1 COMPOUNDS

(i) They are mainly gases at room lemperature

(if) They have low boiling and melting points

(iii) They are poor conductor of heat and electnici?

(iv) They are simply molecules

(v) They are non-polar

(vi) Their solubility in water varies

(vii)  Their reaction on aqueous is very slow

"““"m:“mwmmmwwm
weak attractive forces between molecu
r;mummmmww
he occur because of the varying posinon g ol
uucﬁl-‘“""“’ during their motion about ™
mnmwn?rmfﬂmuﬂmmw witk
with lﬁ!ﬂ'm' This is because molect
electrons, molecular mass usually have @
and London forces increas

suength with the number of Lars
wuchﬂ" mass ofien means larger 407
casily g Casily more polarizabie (o
mmﬁ“ instantaneous PO’
nucle) he eclectrons are farther o0

) For cxample the London force



Neon, Ne is smaller than the
Hromine, Br-Hi

molecules with the same molecular mass (e

London force

Heomers), the more the hranch chans the levs
Ptﬂil,nlh!hh‘ S0 the London lorces

are smalles
Consider pentane, 2-methylbutane, and 2.2

dimethylpropane with  molecular  formuly,

W Hyy Pentane is a strmght chain alkane. But
'2-methylbutane and 2, 2-dimethylpropane are

branch chains hydrocarbon. As @ mesult,

London forces decrease from pentane through

2-methylbutane to 2-methylbutane.

Thus, the following are factors that affect

London or dispersion forces. ;

(i) Relative molecular mass of the element or
compound. The higher the relative
molecular ms the higher the London or
dispersion forces

(1) The degree of branchimg. The higher,

degree of branching, the lower the [nud‘un
or dispersion forces

(111)The size of the atoms of an Blemcnl The

higher, the size of an atom, the higher the
London or dispersion forces.
Thus, the force holding:
{i) CCl, is a covalent force
(i) Br; is London or dispersion force
The correct option is A

. Hydrogen bond is a bond that results when

hydrogen atom is directly bonded to highly
small electronegative element such as oxygen,
nitrogen and fluorine. Hydrogen bond is both
an intramolecular and intermolecular bond that

. comes into play when hydrogen is directly

bonded to  small  highly

charged
electronegative element.

~ Hydrogen bond is responsible for the

following

(i) The solubility of most organic compounds

(ii) The high solubility’ of Alkanoic acid.
alkanol, amine etc

(iii) The high boiling point of water

(iv) The weak acidity of HF

(v) The existence of water as a liquid at room
temperature.

(vi) The walking of insects on water

Note the following also

(i) The higher the degree of Hydrogen bonds
in a substance, the greater the tendency of
the substance 1o exit as a liquid at ordinary
room condition. Thus, H0 exist as a
liquid but H,S exist as a gas at room
temperature

(i) Alkanoic acids are more soluble than
alkanols because of the higher d::gm‘: l:rf
- Hydrogen bonding

Attend One Time Success Tutorial a.k.a Diligent Tutors: 07063474749, 08143783394

tui) Methanol, CHyOH has a higher bosling point

than fuoromethane CHyF because methanol
contain hydrogen bonding
Mo determine f & substance antaimn
intramolecular bonding draw the structure ¢

the substance and check for & direct think
between Hydrogen and Oxygen. Nitrogen or

Fluonne,

M
|
H—[—H—0
|
H
Methapo!

in the above structure there is a direct link
between Hydrogen and Oxygen, hence there 15
hydrogen bonding in the molecule

i
H— .fi'— F
H
Nuoromethans

In the above structure there is no direct link
between Hydrogen and Fluorine, hence there
15 no hydrogen bonding in the molecule

The correct option is A

0 -394 -286k//mol
Note that the enthalpy of formation of an
element in the pure state is zero
IHp = 1mol(—394k[ /mol)
+ 2mol(-286k]/mol) ~
IH; = —394k] — 572k] = —966k]
EHg = 1mol(xk] /mol)
+ 1maol(0k[ /maol) = xk]
AH = 1mol(—-891k] /mol) = —891k]
AH = ZHp — ZHp
—B91k] = —‘}ﬁﬁk,f — xk|
x = —966k] + B91k] = —75k]
AH = x = =75k] fmol
The correct option is D

20. AH = —45.90k] /mol

1 o
EN:(H] + ‘in(H}—lHHZ.,(g}

191.6 130.6 192.7] /molk
ISp = 1mol(192.7) /molk) = 192.7] [k

1
ISy = Emal{l'i 1.6/ fmolk)

- -;—mﬂl{'liiﬂ.ﬁﬂmutk )
ISq = 95.8//k + 1959/ /k
LSg =291.7]/k
hs = ESP — ESH
AS = 192.7]/k — 2917} [k = =99/ /k
AS = =99)/k = =0.099k/ [k
AH = 1mol(—45.90k] /mol) = —4590k/

Page 9



Simce there two

21.

I=25% - 298k
Al = AH - TAS
AG = —4590k - 5

a3, = &9Bk(~0,099L71 /1
aG = —45.'9ﬂkf + 2'?.5”):1{,{ i
AG = =~16.398k/ /m ot

moles nfamum B 5 1
reaction ma formed in the

AG = 2{—-16.3931.:;;711”{;1
AG = -32.?95!:,' = —32.8k/
correct option is |

Eﬂl?: basic rule of the stability of an orbital is
5 fﬂ}' the transition elements whenever the
2 HEEIBI TequIre one electron (o be half filled
ﬂm:‘ filled the 4s-orbital must take ope
This is seen in chromium

: (Cr). Copper (Cu),
silver (Ag), Gold (Au) etc.

26CT = 15?252 2p83523p6451345

26CT = [Ar])4s13d5

For the transition elements to form ion, they
must lose all the 4s-orbital electrons before
losing the 3d-orbital ¢lectrons.

zeFe = 1522522p6352354 52346

ZE'FE = Iﬂr]4sz3dﬁ

zeFe” = [Ar)4si3d®

26Fe®* = [Ar]4s®34¢

The correct option is B
C;HsOH + 30,
—+ 2€0; + 3H,0; AH = —1264k]mol
5
CH;CHO + 3 0,

=+ 2C0, 4 2H,0; AH = —1130k/mol 1
Reverse equation two. Note that reversing an
equation also reverse it the sign of its AH
C;H;0H + 30,

-+ 2C0; + 3H,0 AH = —-1264kjmol™?
2C0; + 2H,0

—+ CH;CHO +;Dz AH = +1130k/mol™?

C,H;0OH +‘:'Dz

—+ CH3CHO + Hp0°AH = —134k/ /moel

23.

The correct upth:mis{.“

Isotopes:- [sotope is the name given to atoms
of rﬁﬁm element with the same atomic
number but different Newtron numbers e.g.

37cl: 34, *H and jH; *33U and
r"fl I.lld ”Ef. 14, 1 ’:I.%
%;‘u-lﬁc. 3¢ and '3C; 130, '50&750 etc.
!sg;mpcsofaaelummmghcm:h:mﬁm
properties but different physical propertics.
Isotones are atoms of different element with

150 and 3IN.
the same neutron numbers €L ‘& .
[sotones show different chemical and physical

24,

25.

propertics because they are atom:s
element,
Isobary are atoms of different elemen, Wi
same mass number eg. Mg ang
Isobars show different chemical and Hx
properties because they are atoms of d,)
element. '
A nuclide is a nuclear species with Ve
atomic number and mass number ;¢
¥Mg, HiNa etc. '
The correct option is D
The wave-particle duality of matiter state, 1
every small particles such as electrons s,
wave properues under certain condi,
Louis de Broglie predicted that a particle ¥
a mass, m and velocity, v will exhib
characteristics wavelength associated witl
Louis de Broglie derived an equation for,
wavelength of a small particle of mass, m
velocity, v by equating Einstein's equation
Planck’s equation.
E=mc?.... Einstein's equation

he
E= e Planck's equation

me

For the particle moving with a speed of u{
eqnal:iﬁnn'bemmm
A= o o+ o e & brOglie's equation ?

The correct option is A !
302“ - 152 242 zpﬁ 352 EPE *32 I
30N — [ArHs:l 3d° :

3 1]
L 31T 11)

Numb.er of unpaired electrons = 0
Number of pair electrons |
_ Noofe” in the species — No of !

o Overlapping of atomic orbitals ¥
hybrid orbitals such as: (i) s —$ ()P
(lincarly opposed) (iii) p = p
Sp — 5 (v) sp* — s (vi)sp® =S




.C

o

Attend One Time Success Tutorial a.k.a Dil

which of these overlappings afe present in
carbon (1% wiiide molecule? (a) (i) and
Pty WY (iViiv) and (v ded fod, () amd
(i ) L0 (v 0w and (i)
A mixture contains three colourless solutes A,
B and C. The solubility of these solutes in
different solvents 15 as Iﬁ”I'l'llfl..
, Water | Petrol 1
A | Insoluble 'imh_.!!ﬂc_ Insoluble
I 1.‘ml__uh|u Insoluble | Very soluble
| Soluble __J Soluble Insoluble |
What would be the quickest way 1o get some
of the substance A from the mixture of A.
B and C7 (a) Addition of water to precipitate
A followed by decantaton (b) Addition of
ethanol 1o precipitate A followed by filiration
(¢) Addition of petrol and ethanol 1o
sediment A followed by filtration (d) Addition
of water and petrol to precipitate ‘A followed
by decantation.
How many unpaired electrons are there in the
ground state of phosphorus atom? (a) Three

{b) One (c) Four %‘!wu
How many Si'ﬁ{c atoms are present in 50g

of hydrogen sulphide? [H=1.0; §=32.0
N; = 6.022 x 10*%](a) 8.86 x 10%° (b)
6.022 x 10%%(c) 8.86 x 107%(d) 1.77 x 10%*
Which atom has the highest first ionization
energy? (a) Si (b) P (c) S (d) Al

The Volume occupied by a certain mass of
hydrogen gas collected over water at 28°C and
769mmHg was 35cm® What would be the
volume in cm?of the dry gas at s.tp if the
saturated vapour pressure of water at 28°C 1s
13.5mmHg? (a) 35.00 (b) 17.3 (c) 31.6 (d)
234.2

| Ethanol

* A 20gram sample containing Calcium is

treated

appropriately to precipitate 3.0grams of
Cas(P0,); (Molecular mass =310) the mass
pcrr::nlnful:iuminlheudginﬂ sample is
closest to (a) 58% (b) 39% (c) 26% (d) 58%
The electronic configuration of two elements
with similar chemical properties are
represented by
(a)1s? 2s? 2p® 35 und 15° 25° .

(b)1s? 25 2p* and 1s? 25* 2p° s’

(c)1s? 25% 2p* and 1s* 25’

(dy 1s% 2s% 2p® and 1s5* 25* 2p*

A substance is described by the following
mﬁu(a}lwhﬂunﬂd{hjwm
waler (c) melting point of 79 =80°C (d)
cannot be split up into simpler substances by
physical methods (v) homogeneous. Which of
these properties show(s) tht the substance is

pure ' (&) (1) and (100 Th) Ciin) ondy () Gl ). (i)
and (v dady ()0 andd (am)

10 I S0dmiof gas X weighed 17 32g m 277
and 1 2atmosphenc pressures, the mnlar ma
of X it? (Molar volume of any gas o
1L p=d 4dmimol~")

(a)71.0 gmol~(h)28.0 gmol ~"(c)
16.0 gmol 1 ¢y 35.0 gmol ]

11. Arrange the following isoelectromic ions in
order of tnci;f‘ilﬂ ng raclius
AP F- Mg** NP Na*, 0%

(a)F- < 0% <N < Al* < Mg** <Na’

(b) Na* < Mg®* <Al** <F~ <0 <
N

(c)AR* < Mg®* <Na* <N <0 <F

(@AY <Mg®* <Na* <F- <0 <N™

12. Which of the following are chamctenistics of
beta decay emission? (i) increase in the atomic
number (ii)increase in the mass number (1)
decrease in the number of protons (iv) No
change in the mass number (v) mys are
absorbed by a sheet of paper/aluminium foul
{a) i, iv and v (b) 1. i1 and iv (c) 1, mi and v (d)

13. Given the atomic masses of sulphur and ron
to be 32g and 56g respectively, consider the
following composition: (i) 16g of sulphur
heated with 28g of iron (ii) 32g of sulphur
heated with S6g of iron (i) 4g of sulphur
heated with 7g of iron (iv) 10g of sulpbur
heated with 18g of iron (v) 18g of sulphur
heated with 44g of won . Which of the hsis
above forms a mixture? (a) Il and I (b) L 1
and V (¢) Il and V (d) IV and V

14, Naturally occumng Lithium consist of 90%
ILi and 10% SLL.What is the relative atomic
mass of Lithium? (a) 6.9(b) 7.0(c) 7.1 (M 6.8

15. The Chromatographic separation of ink or
coloured substance is based on which of the
following factors? (i) The adsorption of the
solutes by the paper (ii) The dissolution of the
solutes in the solvent (ii1) Mass of the solutes
(iv) Nature of the solvent (a) Il and I (b) I 11
and IV (c) L and IV (d) 1, 111 and IV

16. How many values of azimuthal quanium
number, €, are possible in the n =5 mamn
encrgy level (a) 5 (b) 1 (c) 2 (d) 3

17. If 2.35g of calcium trioxocarbonate IV were

T treated
with150em® of a 0.20moldm™of hydrochlo
nic acid solution, the percentage of mass of the
excess salt is? (a) 56.70% (b) 63.50% (o)
36.20% (d) 78.70%

18 Which of the following postulates of Dallon’s
atomic theory still hold? (a) Particles of
different element combine in a simple whole

igent Tutors: 07063474749, 08143783394  Page 11
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number ratio (b) The particles of the same iy the formation of a new COmpoung a

element are exactly alike (¢) Atoms can rule, all single bonds are sigma bong, I 4,
neither be created nor destroyed (d) All multiple bonds (double or triple) there | Onj
elements are made of small indivisible one sigma bond the TESt are pie (m) py, .
ll:lt::m:!es Sigma bonds are formed by
19. “gaRa — *L2Rn 4+ X What is the identity of X (i) Hybrid-Hybnd orbital
(&) 4(5n) + 2(_%e) (b) 3 + 1P (c) 3He () . (ii) Hybrid-s orbital
: iH (iii)Hybrid-p orbital
0. Listed below are some ionic compounds (iv)s-s orbital
(Caesium  Fluoride (if)Sodium Bromide (v) p-p orbital linearly overiapped
(ii)Lithium Iodide (iv) Sodium Chloride. The Pie bond () is a bond that is broken dowy, ,
correct order of increasing jonicness is (a) the formation of a pew compound. In “‘hl:
(). 0, (i), ) (b (3, G i), ) (o)) i), words, pie () bond is a bond that js ,,
o 3];3,5:;] fdit::lll'.{ﬂi}.ﬁ],[:ivj involved in the formation of a new co
Hm;lm?.an !I::|I suhstﬁnczsfsysicms below: (i) Pie () bonds are formed by p — p orbital
aze (i) Sugar solution (iii) are laterally, parallel or side-way OTienteq
Cﬂmmm_q. salt solution {iv) Powered chalk in Sigma (o) bond is stronger than pie (m) berg
Wwater (vi) Aqueous solution of ethanol. Which because of the higher degree of overlappin
of these substances/systems would exhibit -
'T}I'Iﬁiﬂll’s effect? (a) i, iv and v (b) ii, i1 and vi 3 /‘II 2 ﬁ
(c) ii only (d) i only O0=€<0
22. Which of the following postulate of the kinetic / f X
muﬁiﬁemﬁmmybﬁmwmm ¥=Psp gp—p
i cularly at high pressure and low lapping orbi
wviqe}s? (1) gas ml}]n::ull::m in constant ah:e:he M g
on (ii) Gas molecules collide with i - (linearly opposed
themselves and with the wall of their i bThwEEn iﬁnmux Enml '
: mntgdym (iii) The volume of gas molecules is {ii) p—p pie tu::m:l{p=r.'ra.ll:'r|=g]fm 1
pﬂghg!hh (iv) The collision of gas molecules oriented) between carbon 2 Sy
is Pﬂf&n:]ii eluﬁ:lglf:l'l'he cohesive forces atom 1 : =g
between the gas molecules are negligible (a) i, (i)sp —p sigma bond (i opposed)
i and iyt % (linearly .
iﬁml;:v(h]mandvnnly{u}u.wandv{d}u. b ]mmmummg
23. What is total number of different values that P tween mlrbon e
;h: maguﬁn quantum pumber, m,, can have :nuf:t;d} B e
or d-orbitals with orbital angular momentum : termost subshell :
quantum number £ = 2 (a) 3 (b). 7 (c) 5 (d) 14 N“"fmmﬁﬁsﬂn : e
24. Which of the following orbital designations p-m
e R X correct option is A
are incorrect: 1s, lp, 7d, 3f, 4f, and 2d (a) 3f 2. A mixture is a substance confains
- and 7d (b) 1p, 2d and 7d (c) 1p and 2d (d) 1p, more substance (i elemme Pmtwumdms
 3fand2d S e GOt
25. Phosphorous sulphide, P,S,, is used in the generally divided i . A ot
~ heads of wooden maiches, This material is Heterogeneous mmw' .
manufactured by heating a mixture of red without a uniform cnn.l‘puitiﬁni:n.nm clh'-.f
8P, + 355 — BP,S;. If 10.0g of phosphorus which the com L m;xm £ mwmm i
and  17.0g of sulphur are reacted, how into distinct la;;:e : § OF-The Inixare sepe
‘many phosphorus  sulphide  will _be sand, & mixture of petrol and s, & miT
e S pe Walgr, a mix
wh'hﬂﬁﬂl wron 1T tetraoxosulphate V1, 52
Homogeneous mixture:- Is a mixure with’
uniform composition. In other word
mmmmw?m is a mixture in whick
_ ' of the mixture do not separs”
into distinct layer e.g. air, urine, crude oil ©
! blood plasma, coca-cols, pal®
5: 07063474749, 08143783394  Page )’ | |




ne, 5011,

ripe fruits, stones, clay, gasoline,
alloy (e.g. brass, bronze, duralumin elc)

rubberdatex. vulcanizer's solution etc, .
olute A 1s msoluble in ethang)

most stable orbital will have the highest
ONEY

ionization energy.

and hetrol | species P

(1) Addition of petrol to dissolve B, leaving

behind A and C. Addition of ethanol to
dissolve C leaving behind A. The insoluble
solute A in ethanol can be filter off if it is a
precipitate or decant if itis a liguid.
Note that step one is the quickest way to
separate A from the mixture
The correct option is B
3. 1sP — [Ne] 35% 3p?
— [Ne] iﬂitl
() Number of unpaired electrons = 3
(b) Number of pair electrons

_ Total no of e™ — No of unpaire-

2
_15=3°132
- The correct option is A
. R.M.M of H,§ = 34g fmol
mass of H,§ = 50g
mass of H in H,8
_ R.AMofH

= RM.MofH,s  assof HyS
2
mass of Hin50g of H,§ = —x 50g

34
= 2.9412g
mass of H __2.9412
M= Molar mass of H TR
= 2.9412mol
__Noof atoms of H

= g 02 x 102
[ No of atomsof H
29412mol = e

No of atoms of H = 2.9412 x 6,02 x 10%
No of atoms of H = 1.77 % 10%
The correct option is D

- 1450 — [Ne] 357 3p*
5P = [Ne] 352 3p3 - .
165 = [Ne]3s?3p* : aly

Al = [Ne] 3s% 3p* MR
quantum (i.e. 3). Since the species have the
their ionization energy. The

LR L R
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| Orbital [ stability
; n:lu.h!: in water. Solute B and C are e | — e | filling .
luble in ethanol. To separate the solute A | 1a3i = [Ne]35%3p2 |2 partial | unstable
om B and C the following are the steps Py [Jﬂ.] 353"3],}'.1 3 half . |[stable
. :-'ui.dmnnhr: cttjh'fmr}iT I:o dissolve B and ¢ | 165 = [Ne]3s?3p* |4 partial unstablé |
leaving behind A. The insoly T - =
in ethanol can be filter uﬁ.? 1?;?:“{.::‘:: L1aAl = [Ne] 352 3p! | 1 partial unstable
precipitate or decant if it is a liquid

An orbital is said 1o be stable if it is fully or
half filled with electrous,

The species with stable orbital is P. Hence
Phosphorus (P) will have the highest first
ionization.

The correct option is B

+ Note that whenever a gas is collected over

water, the given pressure is the total pressure
exerted by the mixture of the gas and water.
V1 = 35cm? '
T, =128°C = 301k
Py =?
Py,0 = 13.5mmHg
V, =7
P, = 760mmHg at s.t.p
T, =273K ats.t.p
F'I' = Pl + Pﬁ':ﬂ
Pp=769-135= 755.50mmHg
Py =755.50mmHg
PV, PV,
Ty Ty .
75550 % 35 e 760 xX ¥V,
30l 273

273 x 75550 x 35 = 760 x 301 x V,

273 % 755,50 x 35

Yo =——ax 301

V; = 31.60cm®

The correct option is C

= 31.556cm?

. Muss of sample = 2.0g
‘Mass of Caz(P0y), =3.0g

RMM of Ca;(P0,); = 3109 /mol
_HRSS ﬂf Cain Eﬂ;(Fﬂ.‘_}:
R.AMof Ca

= R.M.M of Cay(P0y),
X mass of Ca;(P0,),
Mass of Ca in3g of Cas(PO,);
i Ix40

" 3
310

mass of Ca in sample

mass of sample
1.1613g

% of Ca = ——5— X 100 = 58.065%




% of Ca = S8%
The corvect option is A
Bty with the wame valence electrons
show uimilar chemical properties because they
AT in the snme group. The valence electrons is
1hnntmnhstnftlnﬂmmm1hcnm¢rmmt

'___mhhtunfml:kmm
configuration | Valence Group | Period
electr
ons
157 267 2p* 11 ] 3
1s* 2¢ 1 1 2
15% 257 opt 6 6 2
=5 l;iz.!!h!! 7 7 2
% mmmh‘,
Pmrﬂluhmm Mixmure
Element Compound
of pure substance

are
(u) Pure substance has narrow range of
melting point e.g. 79 — 80°C
{iii}?n:mtumm;ufhmlmg
point e.g. 120 — 124°C
(iv)Elements cannot be split into simpler unit
by any known chemical or physical

(v) Compounds have properties have different
~ from their constituent elements

The correct option is D

10.V = 5dm® m = 17.329,T = 27°C = 300k

i~ B

rdl
.I “

P =12atm,R = 0.0821atmdm?* /molk

12,

My = latmats.t.p
Ty = 273K at s.t.p

Tl T.?
12x5 1xV,;
00 273
273x12x5=1%300x%V,
5
e e 54
1 x 300
mass of X Volats t.p
*= Molar mass _ Molar Qass volum,
17.32 5.46dm’
M 224dm’/mol
2.4
M= %;1— = 71.0564 = 71g/my;
Tﬁ:mnmu-pﬁnn is A

.Mhmumcmmuzmnswuhthcuh

number of electrons. The size of isvelecty,
10n is governs by the rules.
(i) The higher the positive charge on the on

the smaller the atomic size
ﬁﬂ'l'hchighﬂlh:n:pﬁv:ﬁhmunlh:m .
the greater the atomic size
AP* < Mg** < Na* < F- < 0* < N*
The correct option is D

If a nuclide emits an alpha particle it mass

numb:rwilldﬁ:rm:hyda:ﬂiuuumi:

number by 2 e.g.

15P = 1IP + $He

An Alpha particle (yHe) has the followiy

properties.

® Itis positively charge

* Itis a heavy molecules

® It has a quality number of 20.(Qualiy
number is the amoumt of a radioactive
radiation which when absorb by a body
produces harm)

. lllnwin!the:peednfﬁ;;hmng
lightie. 1.5 x 107m/s
* Ithas a low penetrating power

* It causes the fluorescence of som
substance (e.g. ZnS)

hhmmlﬂ?hﬁn:ﬂldml




It 1 absorb of SOp by thin sheet of
Murminium

It produces & less 10nization

molecules of air and

It has a higher PEReiraing power than the
| alpha particle

a nuchde emits a EAMMa-ray its mass
imber and avmic number remain the same.
immi rays are always emitted along side
ith cither an alpha or beta particle or both,

effect on the

U = 35Th + tHe +

f gammia ray ( ¥) has the following properties

t 1115 electrically neutral

It travel at the speed of hght 1e. 3x

10%m/s

it has quality number of ]

It has the highest penetrating power

It is absorb or stop by thick lead block and

It 10nizes gases and penetrates marter.

_ The correct option is A

sulphur reacts with Iron when heated 1o form
on 11 sulphur (FeS). 1mole of Iron is needed

 react with Imole of Sulphur to form one of

ron II sulphur. Thus, any combination of

bulphur and Iron in which the moles of

pulphur and Iron are not equal will result to

he formation of mixture.

i massof Fe
*¢” Molar mass of Fe
o mass of S
S~ Molar mass of §

16g of Sulphur heated with 285 of Iron

Npe= 6= 0.5mol

6
;—2 = 0.5mol

e:5=05:05=1:1

ince the ratio of the number of moles of Fe
S is 1: 1, the composition does not result
Ture,

f Sulphur heated with 56g of Iron

n_i::"

T . y the number of moles of Fe
1, the composition does not result

Fe:5=0125:0125= 1 1

Since the ratio of the number of moles of Fe
oS 151:1 the fmposition does nol resyle
0 maxture
10g of Sulphur heated with 18g of lron

18
Neg= T 0.3214mol

Neg= i-j = 0.3125muol

Fe:§$=03214:03125 = 1.0286 : |
Since the ratio of the number of moles of Fe

oS isnotl: 1, the composition result to
mixture,

18g of Sulphur heated with 445 of Iron
44

Npe= 2= = 0.7857mol
18
Ns= Tk 0.5625maol

Fe:§ =0.7857:0.5625 = 1.3968 : 1
Since the ratio of the number of moles of Fe
oS isnot 1 : 1, the composition result 10
mixture,
The correct option is D

14. R.AMof Li= aym, + a;m,
R1=9U%=U.‘J& my = 7
G=10%=01& m,=6
RAMofLi=09x7+01%6
RAMofLi=63+06=69
The relative atomic mass of Li is 6.9g/mol.

The correct option is A

15. Chromatography is a separation technique
used to separate mixture of gases, liquids,
dissolved substance or complex organic
mixture such as ink, chlorophyll ete. A brand
of ink containing cobalt IL, copper I and iron
O ions can best be separated by
chromatography. Note that an ajueous
solution of cobalt 11, copper 11 and iron [I 100s
can best be separated by  fractional
crystallization or precipitation. Note the thin
line of difference, if the cobalt 1, copper 11
and iron II ions is in a liquid (besides wates
e.g. ink) the scparation technique is
chromatography but if cobalt I1, copper 11 and
iron I tons are in agueous solution (i e water)
the separation technique is fractional
crystallization or precipitation.
The principle of chromatography states that if
a mixture is allowed to travel through an
adsorbent medium, the components of the
mixture may travel at different mate which can
then be sepurated. Thus chromatography is
based on the different adsorbent power of
solvents on the medium and rate of migration
of a solute in an adsorbent medium.
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ubstance in which the question is centre or
msed. The question 18 based on the mass of
E'E“;
fgaco, used up =1 x 0,015 = 0.015mole
§xcess Neaco,
= total Ngyeg,
—Ngaco, used up
gXCESS r‘lcncﬂ1 = 0.0235 - 0.015
= 0.0085mol
step 5: Calculate what is required.
J Reacting mass of CaC0,4
molar mass of CaC0,
b, mass
D.0085mol = 0 e
- 100g/mol
ass of CaC0; = 0.0085mol x 100g,/mol
lass of CaC0, = 0.85g
mass of Excess

9%0f Excess Ca = %
os mass of CaC0y e

- 0.85
o) E B e - - -
}wof Excess Ca 535 % 100 = 36.20%

i The correct option is C

DALTON’S ATOMIC THEORY

n 1808 the English scientist, John Dalton
proposed the first modern atomic theory.
Dalton’s atomic theory is summarized as
follows

(1) All clemenis are made up of small,
indivisible particles called atoms.

(ii) Atoms can neither be created nor destroy
(iii)Atoms of the same element are alike in
every aspect and differ from atoms of all
other elements. ;
{iv)When atoms combine with other atoms,
they do so in simple ratio to each other
(v) All chemical changes result from the
~combination or separation of atoms.

YERIFICATION OF DALTON'S ATOMIC
THEORY

') All clements are made up of small
~ indivisible particles called atoms. This
postulate deals with the particulate nature
of matter. The particulate nature of matter
can be inferred from the following
experiment  evidence:  Diffusion  of
coloured crystal, Dilution of coloured
solution, Sublimation, Brownian motion of
fluid particles, Tyndall effect etc

(i) Atoms can neither be created nor destroy.
This postulate can be verified by the law
" of conservation of mass.

{iii) Atoms of the same element are alike in
every aspect but differ from atoms of all
other elements. This postulate can be

ttend One Time Success Tutorial a.k.a Diligent Tutors: 07063474749,

verified by the Jaw of constan
compaosition or definite proportion
liv) When an atom combines with other atoms

they do so in simple ratios. This postulate
can be verified by the law of multiple
Proportions.

MODIFICATION OF DALTON'S ATOMIC
THEORY

(i) Atoms contain fundamental parucles such
as protons, electrons and neutrons

(i1) Atoms can neither be created nor destroy
during a chemical reaction. However,
atoms can be created or destroy duning a
nuclear reaction

{iii)Atoms of the same elements may ool
exactly be the same due to the existence of
150topes.

(iv)When atoms combine with other atoms,

" they do so in simple ratio to each other in
inorganic compounds with few exceptions.
In organic compounds atoms combine in
large amount.

Note that in chemical reactions, atoms can

neither be created nor destroy

The correct option is C
19. #28Ra — 222Rn + He
The correct option is C
20. To obtain a highly jonic substance from a
cation and anion, the cation must be small and
the anion must be very small with higher
charges. The factors that affect the strength of
an ionic bonding are:

(1) The size of the jon: The smaller the size
of an ion the greater the ionic bond formed
by the 1on

(ii) The charge on the ion: The higher the
charge on an ion the greater the ionic bond
formed by the ion

(iii)Electropositivity or metallic character:
The more electropositive an element is, the
stronger the ionic bond form by the
element

(iv) Electronegativity: The more
electronegative an element is, the stronger
the ionic bond form by the element

The greater the size of a metal, the greater its
Electropositivity or metallic character. The
greater the size of a metal, the greater the case
with which it form jons but the weaker the
jonic bond form. The more the
glectronegativity of the non-metsl the more
the stronger the ionic bond.

Lil < NaBr < NaCl < CsF

Since the electronegativities of the elements

are different, the compounds are classified

hase on the electronegativity between the

08143783394 Page 17



and  the non-metal If  the

ies are the same, the ionic
1 -Ihpmdmumrm.e The
. Mihmuruhmumcchmlu

<t option is B

of oil in water, Water is a polar

The correct option is A
22. Kinetic theory of gases is also known s
kinetic molecular theory of gases. [ suares
that gases are made of tiny particles fte
molecules) which are in confinuous motion
and as a result possesses kinetic energy. The
kinetic theory or molecular theory can be
explained h}'mrapurauun, expansion,
sublimation, dilution of a colour solution,
diffusion of colour crystal, conduction,
sublimation, Brownian motion etc. Note that
- the kinetic theory cannot be explained by
- radiation.
basic ﬂmpﬁnm of the kinetic theory of

gﬁiscumpowdnfmnluuhﬂﬂln
arated from each other by distance far
"lhnn their own dimensions. The




R (1viThe actal volume occupied by the gas
molecules 15 negligible compared with the
volume of the container. The implicanon

of this assumption is thar gases can he
compresyed.

| (v) Forces of attraction or repulsion between

the molecules of a pas are neghgible. The
implication  of this assumption is that
gaseous molecules (ie. the molecules of
- Rases) will occupy any available space.
(vi)The average kinetic energy of the gas
' molecules is proportional to the absolute
lemperature of the gas molecules,

+ In reality, ideal gases do not exist. But at low
* pressure and high temperature, real gases
behave as ideal gases,

Ideal gases are gases that satisfy the following
conditions:

(1) The actual volume occupied by the gas

molecules is negligible compared with the
volume of the container,

(11) Force of attraction or repulsion between

the molecules of gases are negligible and
(ii1)Obey the gas laws

The correct option is B

E Ty total
2 -2,-1,0,1.2 5
The correct option is C
' 24. The orbital 15,2d and 3f does not exist
i The correct option is D
25. Step 1: Write a balance chemical equation of
- the reaction. There are two reactions that are
involved here.
8P; + 355 — BP,S;
Molar mass of Py = 124g/mol
Molar mass of Sg = 256g/moel
Massof 55 = 17g
Molar mass of P,S; = 220g /mol
Step 2: Determine the number of moles of the

reactants or products
_ Reacting mass of Py
F™ Molar mass of Py
- 10g is. =l
= ————— = 0,0B065mol
o= 24 /mol i i
Reacting mass of Sy
%= ~Molar mass of 55
g Neamol

Step 3: Determine the limiting reagent and its
active mole, -
np. 1 n
0.0806!

=3 | ‘reactant’

B :
0.0100f 0.022 The least active mole

!sg
0.066 Active mole of each -

give the limiting
Teagent
Ihe limiting reagent 1s P,
The excess reagent 15 5,
Step 4: Use the active mole of the hroiting
reagent o calcolate the mole of the species or
substance in which the guestion is centre or
based. The question is based on the mass of
PS4
Np,s, = 8 X 0.01008 = 0.08064mole
Step 5: Calculate what is required.
Reacting mass of PS5,
molar mass of P.S,
0.08064mol = o> 2/ Fs3
220g/mol
mass of PyS; = 0.08064mol x 220g /mol
mass of Py5; = 17.7408g = 17.74g
The correct option is D

PoSa =

CHM 001 TEST 201572016

TIME ALLOWED: 45 MINUTES
Which of the following shows the equation for
the 3rd ionization energy for aluminium? (a)
AlY 2 AP v e~ () AR = AP* +6- (¢)
Al = AP* + 3¢~ (d) AP* 4+ e— - 412+
Consider the following molecules: I 0, 1I
W20 IIl. CH;0H 1V, CH, V. CHCl; VL €O,
VI. NH; VIII. HCIl. Which of these are non-
polar? (a) I, V and VII (b) II, I and V (c) ITI.
VIl and VIII (d) I, IV and VI
A radioactive isotope has a half-life of 56.6
days. What fraction of the isotope remains
after 449 days? (a) 3.2 x 107% (b) 3.2 x 105
(€) 3.2x 1075 (d)32x 1077

. 50em? of 0.1moldm™ AgNO, and 50cm?

of 0.1moldm™ CaCl, solutions are mixed.
Assuming that AgCl is completely insoluble,
calculate the mass of AgCl formed in this
process. [Ag = 108; Cl = 355: N = 14:
0 = 16; Ca = 40] (a) 0.98g (b) 1.43g (c)
0.72g (d) 0.36g

- A student prepared aspirin in a laboratoy

expenment using the reaction
C;Hg04 + O(0CCH;);

s CqHuﬂi * [.'HJIE:GJH
Salicylic acid acid anhydnide aspirin  ace
acid.
The student reacted 1.50g salicylic aci
2.00g of acetic anhydnde. The yield«
was 1.50g aspinn. The theoretigal
the percent yield, respecuvely
196g,85% (b) 196y, 765%
65.7% (d) 1.96g, 67.5%
Na,C0y + 2HCl = ZNall
10.6g of sodium

La)
1.9
= 03

&

We  reacted with




I Ih“ M m by i T Lt o - il »
The mune of Mydrochlone wead requred e

the of s chiomde prowho eed  aeed & hadede VE e iy 84 -y
volume of b o rienemd  wev

1 The --,--l-.--'.'r. il foemida of itviena T
sy Na = I e msetd o tyrene o 04 |d Ll i
Cw= 2. 0= 16 1 ftggi ﬂH = i rumber of H atoms s prevemt i 4 H:
ﬂ."r = 22 4dm" N, =607 » unple of wyrene” (a) 156 = 190 i, “
10% mot-1) (4 T30p 1204 x 10V B) 926 x 107H astoms (¢} 5.26 iﬂ-'?-:.
Molecules. 4 48dm* (b) 7.30g. 1.204 » 10% stoms (d) 7 62 @ 1077 H asoms
228dm" (c) 073 1.204 x 107 'S The processes mvolved in the separation of
nll“m‘ i 7 1.204 x mittures of mon fAlings, odine, w3 el
1041 molecyles i24dm? . thinrude are (a) Magnetization ﬁ|mhl::
p A m'ﬂh“mm#r-nm whhmation. dusolution and evaparation "y
v and  anjon wi produce highly omic Magnetizaton diussolution, 1uhlmmm"
wmhﬂﬁm;ﬂhﬂmfh- evaporation and filtration (¢ !rT.lm:.m,.“
large cation and small snion (c) small cation whbhmanon,  dissolution.  filtration
and wmall anion (&) small cation and larpe evaporation (d) Magnetization, dissoluty
Enjon sublimanon, filtration and evaporation
B. The atomic mdivs of Be, Mg and Ca arc 16 How much beat is evolved when 9.07 x 1%,
0.112mm,  0.160mm, and  0.197mm, of ammonia s produced according w g
. ‘uﬂfuﬂh‘iﬂ'uplﬁm chemacal equation™ Ny, + 3H, . .
this  praduation in  stohic radiue? (a) INHy y AH = =92.071 (a) —';; 5ﬁk,.'1;1:r
&‘?‘W decreases from Be 1o Mg 1o (b) =245.60k/mol™! (c) —2456.00kf mo(*
Pk W from Be 1o (d) ~24560.00k/mol"
screening effect of the core 17.45m” of hydrogen is sparked with 15cm? of
mmmmrhﬁ"#“fﬂiﬂ oxygen at 100°C and | ammosphere. The o
9 » elements same period. volume of the residual gases is? (3) 60cm?
m’; clement X decays 10 Y by 15em? (c) 45em? (d) 75 cm”!
ﬁ“wﬁ%.?ﬂmpum'&r 18. Below is a list of some substances: 1 Satchet
s water 1L Distilled B I
10. What is the standard Iree-energy change, AG®, V.  Emalsion *ﬁum i :mm:
hﬁMnﬂnquﬂmﬁ toxocarbonate  (iv). Which of thes
lﬂ'ﬂdﬂﬂm Given that AHgy,, = substances are pure? (a) IL, 111 and IV (b) L [
~45.9kmol™}, and V (c) L 1 and IV (d) 11, IV and V1
'w'lﬂﬂfhntu 19. Consider an element R whose slectrome
= 130.6//(mol. K), configuration is 15% 257 2p% 35° 3p® 45® 34*
vy = 193] 0 “‘thg::':i; iuhghll:armcnu are Correct
l“w about 5 a le
(8) SB.6K] (b) ~33.1K] (c) ~28.1k] (@) 137K) tamsition elemenst L1 s fornss s nopo s o
11. Real gases tend 1o show devistion from ideal IV. I has four wnpaired electruns v 1t s
pmh:wmﬂyhm diamagnetic VL It is () 1, 1f and
move randomly wn v IV () L 1l and (c) 11, 111 and V1 (d) 11, 1V and
a measure of the gas temperature (c) There are 20.The pH of & 0.002M ydroxide

_ _ sodium b
anractive forces between molecules of real 1 solutionis ()46 (0) 2.7 (¢) 113 () 2 6

gases (d) Collision of gas molecules s 2l In the & experiment by JJ
peefoctly ctastic. Thompson, for the study of nmblu
12.The formation of which of the following particles, which of the panicles were
lecules defy the usual attainment of stable fepresented by the colours reddish and
* clectronic similar to those of greenish glow, respectively? (a) Electrons and
boble gases by the central atoms? | PCIy 1L Protons (b) Neutrons and Protons (c) Electrons
PClo L, BFy IV. 5F V. NH, () L 1L, 111 (b) and Ne (d) Prowas and Electrons
Lm.v?n.m\!wmﬂlw 22. Fungal laccase, a blue protein found (n wood
13 Which .qmmdm | rowng fungi, is 0.390% Cu by mass If &
-mi.l-o.m, _g.'m,-l{bm}mlm-!.lti hulhnn- molecule coutains 4 copper




fungal laccase?

Cu = 63.5)
g 2. la) 6,
._,,...'.r_u! (b) l.&xlﬂ‘g;mﬂi fc}‘} *‘LE:K
‘g/mol (d) 3.2 x lﬂ"gjmul . 5E

, Any 10M€ or molecular spacs
: ies
a lone pair of electrong aiching e

y) & Lewis acids (@
n amphoteric -:ﬂmi;iu:,d IR eonipoen @
i The hybndization scheme
zioms of the molecules:
BeCly, Hy0 and €O, mﬂsﬁgﬁaﬂf 97 s,
() sp”, sp%, sp*, sp, sp? and sp }r
(b) sp,sp?, sp*.sp,sp and sp?
(c) sp*,sp?,5p,sp*, sp® and sp
 (d) sp, sp°, sp, sp”, sp? and sp?
Which of the following inyoly
entropy Ghﬂngﬂ?

5 of the centra)

€5 a positive
5 (a) Nag, +AHE'W} =
Nijaqy + Allsy (b} Hy005) - H200y  (c)
CzHagy + 5{]2['5} =y 35[}:“} '!'"l-H;ﬂ'(j} (d)
Naigy + EHELEJ' - ENHﬂ'ﬂ

SOLUTION
. lonization energy or potential is the energy
required to remove one mole of electron from
a gaseous atom to form a cation.
Aligy — Alfgy + e~ AH = 1st ionization energy
Alfy, — Alfg) + e~ AH =2nd ionization energy
Al{;, — Al + e~ AH = 3rd ionization energy
Note that the third ionization energy is greater
than the second ionization energy while the
second ionization energy is greater than the
first ionization energy.
The correct option is B
. Dipole is the name given to a pair of separated
opposite electric charges. The dipole moment
of a dipole is the product of the positive
charge and the distance between the charges.
Molecules with dipole moments are called
polar molecules. Thus, a polar molecules is a
molecule in which there is some separation of
charges in the chemical bonds, so that one part
of the molecules has a positive charge and the

other part has a negative mf_g
EH-EEJH GR v H =L
= "
HF (0 p) e

nature of the bonds between atoms and the

shape of the molecule.

(1) Carbon iv oxide, CO;.

not carbon iv oxide is polar, the

structure must be known.
e

The polarity of a molecule depends on the

IHWE i

The Lewis structure of

carbon v oxide shows
Thit

'[E|’!|E molecule is linear and s 5p
hybndized. The polar bond between carbon
and oxygen cancel out because they are
Opposite to each other. Thus, carbon iv oxide
15 a non-polar molecule.

Oxygen molecule, 0,. To determine either or
not Oxygen molecule is polar, the Lewis
Structure must be known.

l:;]:_,_._"

-

The Lewis structure of Oxygen shows that the
molecule is linear. The non-polar bond
between oxygen shows that the molecule is
non-polar Hence the molecule is non-polar.

Methanol, CH,0H. To determine either or not

Methanol is polar, the Lewis structure must be
known.
11

H—Ci. —==H
OH

The Lewis structure of methanol shows that
the molecule is tetrahedral and SP?
hybridized. As a result, the polar bond
between carbon and oxygen and carbon and
hydrogen does not cancel out since all the
bonds are not the same. Hence the molecule is
polar,

Methane, CH;. To determine either or not

Methane is polar, the Lewis structure must be
known.

H—C=~—B

H

The Lewis structure of Methane shows that the
molecule is tetrahedral and SP? hybridized

As a result, the non-polar bond between
carbon and Hydrogen shows that the molecule
15 not polar,

Trichloromethane, CHCly. To determine either
or not trihloromethane is polarthe Lewis
structure must be known.

C'l-—{i: ==Ll
Cl
structure

The Lewis of trichloromethane

shows that the molecule is tetrahedral and SP*

hvbridized. A a result, the polar bond between
carbon and chlorine and carbon and hydrogen
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hBnndds Al i

doex not cancel out since all the
the saime, Hence the molecule 15 poliv
Waler, M, 0. To determine either OF piot wWaler
is polar, the Lewis structure must be known
..l.:-l..h
H” “H

Vishape

The Lewis structure of water shows that the

molecule is V-shape and spl hyhm{mmi.ﬁs a
result, the polar bond between Oxygen and
Hydrogen docs not cancel. Hence waler is be
polar

Hydrogen chlonde, HCL To determine either
or not Hydrogeén chloride is polar, the lewis
structure must be known.

H—1i

The Lewis structure of Hydrogen chloride
shows the molecule is polar because of the
difference  in  the electronegativity of
Hydrogen and chlorine

Ammonia, NH;. To determineg gither or not
ammonia is polar, the Lewis structure must be

known. .
B T\H
H
Trigonal pyramidal
The Lewis structure of ammonia shows that
the molecule is Trigonal pyramidal and SP*
hybridized.As a result, the polar bond between
Nitrogen and Hydrogen does not cancel out
make the molecule to be polar.
The correct option is D
. T: = 56.6days
2

t = 449days

£
Ti1=-—

F n 3
e
2 i

1
Z
1 n
Ng = No (5
Ny = 1. For fraction nut N=100 for percentage
7.93286

M =1(3)
Ny = 4.0923 X 10~
The fraction of the isotope remaining after
449days is
4.0923 x 10~

None of the options is correct
Step 1: Write a balance chemical equation of
the reaction.
Reaction:
2AgNDy(gq) + Callyugy —
24gCl ) + Ca(NOs)zcaq)

y. Deterimune the number of Mo}
B

Slep & :
renctand oIl F“l"j"k s hase on the "-!ill.| 3 ey
NN = sol indm® X molar ‘-'flanW"
: 50
s e 5. 05 = 0,0
Neatls= vol in dm? x molar cone.
o 2 0.1=0.0
- ——x0.1=0,
1000 0Smof

Step 3 Determine the Hmiting reage,, B

actve mole
n
Magno cacly
!,I.[lﬂﬁr;ml 0.005mal
R e il
2 1
ﬂ,ﬂﬂ 2 5m I!'” G.DEEmﬂi

The hmiting reagent is AgN Oy

The excess reagent 18 Call;
Step 4: Use the active mole of the f,

reagent to calculale the mole of the spes,
cubstance in which the question is ““il‘e;l
hased. The question is based on the gy,
AFEEEJJ
n.ﬂgvl':!= 2x 0.0025 = 0.005maole
Step 5: Calculate what is required,

: Reacting mass of AgCl
Magtt= “molar mass of AgCl

R.m.m of AgCl = (108 + 355)g/my
= 143.50g/moi

e mass of AgCl
0.005m0% = ~143.5g/mol

143
mass of AgClis = 0.005mol X %

= U?l?ﬁg = l}.TZg
The correct option is C
5. C.H,0;+ ﬂ(ﬂggﬂglz — CoHgOy +
CH,CO:H
1.50g 2.0g 1.50g
Rm.m ﬂf G;H;ﬂg = 1335;!‘!10!
R.m.m of 0(0CCH3); = 102g/mol
R.m.m of CollgQ, = 180g/mol

150

2.0
Mooccts): = g3 = 0.01961mol

The limiting reagent is C;Hg05
The excess reagent is 0(0CCHs);
'5"[355 of CQH'ﬂ.‘ ﬁ)miﬁd
= 0.01087mol x 180g/mol
= 1.9566g
Theoretical yield of CoHg0, = 1.969 oduct
% yield = Actual yield o_f_:!f____ﬁ
Theoretical yield of




% yield = 76.5%
The correct option is B

NayC0y + ZHCL — 2Nall + CO; + H40
1.6g

RM.M of Na;£04 =106g/mol
R.M.M of HCl =36.50g/mol
10.60
206 - 0.1mal
Zmol of HCI
1mol ﬂ'f NE;CE;
x 0.1mol of Na,C0,
nﬂﬂ = 0.2mol
Reacting mass
!ﬂzdo!ar; mass
0.2mol = eacting mass
36.5g/mol
Reacting mass of HCl

= 0.2mol x 36.5g/mol
Reacting mass of HCl = 7.30g
2mol of NaCl
Imol of Na,C0Oy
% 0,1mol D‘f Nﬂzfﬂg

Nyact = 0.2mael

No of molecules of NaCl
6.02 x 1023molecules/mol
No of molecules of NaCl

=: nyﬂm x6.02 x lﬂn
No of molecules of NaCl

=02 x 6,02 x 10**
No of molecules of NaCl = 1.204 x 10%*
Imol of CO,
1mol of Na,C04
X 0.1mol of Na,C0,

Naz 0y =

Nyuct =

HHI‘.‘I ==

Nacl =

nl"ﬂ:f_‘l =

nﬂﬂ; =

ncuz = 0.1mol
| _ Volume CO; at s.t.p
€%z = molar gas volume
Volume at 5.t.p
{ = N¢p, X molar gas volume
Volume CO, ats.t.p
= 0.1mol x 22.4dm?* /mol
Volume CO, at s.t.p = 2,24dm?
{m,n,v) = (7.30g,1.204 x 105, 2.24dm?)
None of the option is correct
To obtain a highly ionic substance from a
ion and anion, the cation must be small and
anion must be very small with higher
charges. The factors that affect the strength of
an ionic bonding are:
i) The size of the jon: The smaller the size
of an ion the greater the jonic bond formed
by the 100
charge on an ion the greater the ionic bond
formed by the ion

One Time Success Tutorial a.k.a Diligent Tutors: 07063474749, 08143783394

10.

11.

(11) Electropositivity or metallic character
The more electropositive an element is, the
stronger the fomie bond form by the
clement

{1v) Electronegativity: The more
electropegative an element is, the stronger
the ionic hond form by the element

The correct option is C

Atomic volume is the volume occupy by one

mole of an element in the sohd state. I

deceases with increase 1n nuclear charge but

increases with increase In screening of
shiglding effect. From Be, Mg to Ca screening
effect increases, hence the increase in atomic
volume

The correct option is C
LK — 3 + dHe

The correct option is A

Hz;_ﬂ + 3H2E.E.'I = ZHng]ﬁH =

—459k] fmol

Syn, = 2mol x 193] fmolK = 386]

Syu, = 386] = 0.386K]

Sy, = 3mol x 130.6] /molK = 391.80/

Sy, = 391.80] = 0.3918k/

Sy, = 1915[ /molK = 0.1915k]

T =50 = 323K

4S5 = F5; — ESg

¥5; =0.3918 + 0.1915 = 0.5833k]

¥5: = 0.386k/

AS = 0.386 - 0.5833 = -0.1973

AS = —0.1973k/

AH = 2(—459k] fmol) = —91.8k] /mol

AG = AH - TAS

AG = —459 — 323 x (-0.1973)

AG = -91.8 + 63.7279

AG =-28.0721k)

AG = —-28.10k]

The negative sign indicate that the reaction is

feasible or spontanecus.

The correct option is C

Gases are classified into two; ideal gases and

real gases. In reality, ideal gases do not exist.

But at low pressure and high temperature, real

gases behave as ideal gases. Ideal gases are

gases that satisfy the following conditions:

{1) The actual volume occupied by the gas
molecules is neghgible compared with the
volume of the container,

{ii) Force of attraction or repulsion between
the molecules of gases are negligible and

(ii1)Obey the gas laws
Thus, real gases end o deviate from ideal
gases behaviour because of the following
[easons

(i) Force of amraction or repulsion between
the molecules of gases are not neghigible,
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B 8 result the molecules ¢ L pericnees
forces of attraction
) The actunl volume occuped by the gas
molecules ix not negligible compared with
the volume of the containes
(i They da ohey the gas laws at high pressure
and low temperature
T'he correct option is C
2. Nohle gas configuration is s configuranon or
structure in which the outermost shell of an
atom of an clemem contains two (2) or eight
(8) electrons
Octet Rule: It states that for proper electrons
dot structure let eight (&) electrons surround
each atom of an element, The octet rule gives
nse to the octet structure.
The following deviate from octet rule
(1) Electron deficient molecules or ions e
BFg. E-E'c!z clc
Electron deficient molecules or ions are
molecules or jons whose central element
has less than eight electrons in their Lewis
structure,
(11) Expanded valence shell molecules or ions
e.g. PCls, SF;, BrF: etc
Expanded valence shell molecules or ions
are molecules or ions whose central
element has more than eight electrons in
(iif) Odd electron species e.g. NO,
Odd elecron molecules or ions are
molecules or ions whose central element
has odd number of electrons in their Lewis
structure,
The correct option is D
13. 4B - 15% 25% 2p?
The outermost sub-shell is 2p. The number in

the front of P indicates the pri niunber.
mn XL me m,
P 1 ) 11/2
1 -1 +1/2
0 +1/2
1 $1/2

The table shows thatfor n =2, =01.m =
=101, m;, = +1/2
The correct option is C

mass of H in Cglly 08 * 2

mass of Hm (Y 01538y

mass of H i ‘-"r} |
alar I‘-T-.-r] d/fmol 7L
No of atoms of H
gy hl]:ri--‘- 10 1f s o
No of atoms of H = Uy, 2607 ,

No of atomsof H =0.1538 x g5 ,
No of atomsof H =% 25876 » 107,
No of atoms of H =926% 105, !
The difference in value is due o NPPTOR i,
The correct option is B
15. The steps involve in separating 3 Mty
iron filling, lodine, sand and sodip, ﬂ:
are;
(i) Magnetization [0 remove ron fillig
{ii) Sublimation to remove lodine
(11} Dissolution to dissolve Na(l
(iv)Filtirauon 1o remove sand
(v) Evaporation to dryness 1o recover Nat
Note that magnetization should be i
before sublimation because the hey ig
sublimation may affect the iron filling
The correct option is C
16. Mass of ammonia NH; = 9.07 x 105,
RMM ﬂf HH] = ]?q‘{mﬂt
Reacting mass
Oy = Molar mass
_907x10°g ‘
Nygy = 1Tgimol 5.3353 x 10*m
Naggy + 3Hyg) — 2N HyohAH = =927
Note that the enthalpy change is in Jee
the enthalpy change is x] or xK] it mess
the energy requires to produce the Jme
ammonia is xJ or xKJ. If the enthalpy &
18 xf/mol or xkJ/mol it means the
Energy requires to produces one mo
ammonia 1s x/ /mol or xkJ /mol
From the chemical equation
2mole of N Hy requires 92.07] of encry
5.3353 x 10*mol of N H, require z/ ol
ﬂll'ﬂfgli'

L
53353Ix 100 x

2x = 9207 x 5.3353 x 10*
s 92.07 x 5.3353 x 10*

14. R MM of Styrene = 104.14g /mol
Mass of styrene = 2.0g

(CH), = 104.14 = 104 2 -
(12 +1)n = 104 X.= 24561 x 10% = 24561 X 0L,
13n = 104 Since the process is an exothermic

104 enthalpy change is negative. okl
n= =8 r= 24561 x lulxj o __zq.scﬁ.l

= (CH)y = CgH, The correct option st

i el T 17 Step 1 writ out te chemical 9™
mass nfﬂmclﬂl = E- i?.——?_'_-u a C"H| X 2 reaction Z.H';u] + ﬂ:u} w—p Zﬂlﬂu]
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o Determine the active violume nnd the
vl

FHJ " III”:
$5em?*  150m?

sl *

22.5cm* 1 150m3
¢ division 35 done by the co-efficien of
h reactant in the balanced equation in step
Ihe smallest  volume gives the active
plume. Therefore, the active volume s

N

[ e (10m sz(_g-j i ﬂz{’} =y EH;.,ﬂm
VOR  2(15em’) 1(15cm’) 2(15em)
= 30em 15cm’ I0em’

Step 3: Set up the volume relationship
Reaction  2Hag) + Oz¢g) — 2H,0,,,

VBR 45em’  15cm’
VOR 0em’  15cm®  30cm?
VAR 15em’ . 0cm”

Step 4: Determine the residual volume and the
resulting volume,

Volume of residual gas = 15¢m®

Volume of formed gas = 30em?

Resulting volume = 15¢m® + 30cm® =
45cm®

The correct option is C
Matter

I
! A

Pure Substance Mixture

| '

Element Compound

All Elements (e.g. Gold, Silver, Copper etc)
and all compounds (e.g. Distilled Water,
Silver IV oxide, Copper II oxide, calcium
trioxocarbonate iv etc) are pure substance.
Note that Satchet water is not pure due to the

dissolve substance in it(e.g.
.ﬂz, Fa, IIJ' Cal ¥ ﬂ; Etﬂ'}
The correct option is A

‘R = 152 25 2p° 35% 3p° 45% 3d°

‘Note that the element has a partially filled d-
orbital. Elements with partially filled d-orbital
are called ransition elements.

(i) The highest quantum number is 5. Hence
-~ the elements belong to period 5.

(ii) The number of electron in the %
with the highest quantum pumber (i.e.
and the partially filled d-orbital (i.e. 3d) is
8 (ie. 2+ 6=8) Hence the elements
belong to group 8B

end One Time Success Tutorial a.k.a Diligent Tutors: 07063474749, 08143783394

(Hi)Since the element hus a partally filled d-
orbital it is called d-block element,
R - [Ar] 45" 34"

4y id” :
+[14] [TLITTA T1T]
(a) Number of unpaired electrons = 4
(b) Number of paired electrons =
26 -4 22 11
BT e

Transition elements are elements that have a
partially filled d or f-orbital
Properties of transition elements
(i) They exhibit variable oxidation states.
(i1) Their ions are coloured
(i) They formed complex ions
(iv)They are excellent catalyst due o a vacant
d-orbital available for the adsorption gases.
Zinc i3 not regarded as a false transibon
element (i.e Zinc is not a true iransiion
element) becanse of the following reasons.
(i} It has completely filled d-orbitals.
(ii) It does not have a variable oxidation state
i.e. it has only one oxidation state (+2).
(1ii)Its ions are not coloured.
Transition metal ions are coloured because the
energy needed for a transition element to be
excited happens to be the energy of light
Thus, transition metals undergo excitation by
absorbing the energy of the compoments of
light. Therefore, the light emitted by transition
metal ion or compound 15 coloured due to the
components of light absorbed during
excitation. Hence, the coloured nature of
transition metal ions is associated with their
partially filled d-orbital. Please note that, all
the properties of transition elements are
accounted for by their partially filled d-orbital
or f-orbital,
The correct option is D
20, NaOH — Na* + OH-
0.002ZM 0.002M 0.002M
[OH=] = 0.002M
PO = —logig" ! = —log}y?
= —(-2.6990)
P = 2.6990
26990 + P¥ =14
PH =14 - 26990 = 11.3010 = 113
The correct option is C
21.In the discharge fube expenment by JJ.
Thompson, for the swdy of sub atomic
particles, greenish glow represent electrons
while reddish glow represent protons
The correct option is D
22. % of Cu= 0.39%
No of atoms of Cu = 4
R.AM of 4 atoms of Cu= 635g/mol x 4
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'.I:J

= 254#{:11”:
YolfCy = .__h1 Mj.':fl - ¢ 100
RM Mof |"r-nll;r;-'..'llll

039 = . _;'1:.‘:1 < 100
RM.Mof Compound
RM.M of Compound = I.h_ — x 100
= 6512B.2051 3g/mol
=6,5% 10*g /mol
The correct option is A
- Lewis ucid is the name gEiven o any 1omc or
molecular species that can accept a lone pair
of electrons in the formation of a coordinate
covalent bond(e.g. BFy,BeF, AlCl; eic) while
Lewis base is the name given 1o any ionic of
molecular species that can donate a lone pair
of electrons in the formation of a coordinate
covalent bond(e.g. NH;). Note that all electron
deficient molecules or ions(i.e cation) are
Lewis acid while all electron rich molecules or
1ons(i.e. anion) are Lewis base
The correct option is B

24.

Species | Hybridization of central atoms
BeCl, 5p
BF, Sp*
EH.; SF!
Eﬂz 5]3
HH; Sp!
H,0 sp?
The correct option is A

25. Entropy is the natural tendency of a substance

to achieve a great disorderliness as one of the
derivative force in a change of state or in a
chemical reaction.
‘The entropy of a gas is greater than that of an
aqueous species. The entropy of an agueous
species is greater than that of a pure liquid and
the entropy of a pure liquid is greater than of a
‘pure solid ie.
solid < liguld < aqueous species < gas
Increase in entropy
Entropy change (AS):- It is the difference
between the entropies of the products and the
entropies of the reactants.,
e el e S
ri ropy : c
system is said to undergo a negative entropy
change. If the system changes from a more
disorderly state to a less disorderly state.
H; 05 — H00y AS = —veor AS <0
Nag) + 3Hz(g) = ZNH;(,;)AS = —ve or AS
<0
Zero Entropy Change: A chemical system is
said to undergo a zero entropy change if the

. Consider the

syatem ol e (TOM ODE. 5T In &
ihe e e e i Ij:'““du”“]es"i. Ulht-r L
. pen— i L
] O UINIETED & 7
For n system 'l ur . |.: : 'u“um":lh.,r_.'
e conditions ISt be satisfied Ay

|
i,
i The |:||||||hr~] of moles H'l 1_h': - 5

cqual 10 the number of m:ﬂjhh .
11|'miu{ 15, A
i1} The: reactants and Proiuacs Miugy a
same state. Tm "
“4’-:_,-'.,1 * Hf__r.r!' = I|i'HI'-! + JI-‘i'IJ,H- AS = i}
Netgs) + Atigagy = Nagagy + Aug ag =
I-‘rm-, = 2 HIf_ti'I =4 E.HI['H'!I AS =0
Positive Entropy Change: »
system is said 10 undergo a ﬂfgaﬁw; T
change if the system changes from o
disorderly state 10 a more diﬁﬂrd::rly g;al: kb
H-_._-U{” — Hzﬂ[g} AS = 4pe or AS s []

CaHg(gr + 502(g) — 3C02) +4H,0

tavhie |
= +ve ol
The change m entropy is easily :,iﬂmmﬂm_

the substance are in different states thg
that the substance are in the same gy, l!‘-[t
substances are in the same state the s, “:
the highest number of moles (either “fﬂﬂlu.m;
product) will have the greater entropy.

The correct option is C

CHM 001 TEST 20142015
TIME ALLOWED: 45 MINUTES
Ionic salts have high melting point dye 1
strong electrostatic force of attraction |y
strong London dispersion forces (¢) his
hydration energy (d) strong dipole-indus

dipole

. The relative atomic mass of a nannd

occurnng element A is 69.72. The masssd
the paturally occurring isotopes are 68920
for A and 70.9245 for "(a) What is 41
isotopic ratio of A to ""A? (a) 3: 1 () 1:210
3:2(d)2:3

- Which of the following nuclide pair »

isotones? (a) 30Ne and 18F (b) M4N and
() '§C and 12C (d) “2C and N

. 6.4g of oxygen gas and 4.8g of chlorne ¢

are mixed with 14.9g of krypton af & I
pressure of 6,92 x 107Nm=2, What s ®
partial pressure of krypton it the mixu

[0=160; €l = 355; Kr = 8384m0"
1] (a) 2.76 x 1:1‘*'m§""%?
(€) 436 x 10’Nm™* (d) 1.08 .

cquation betow: O]
bHNO; = cCu(NO,), + dNO; +_‘H’&¢:{
values of a b, c, d and e, respectivel): %
2,4.2,1,2 (b) 3,2,1,2,3 (© 122
1,4,1,2,2




following 1ome Couationy;
b + X
o+
: Mu.ll ke
| i} b Irdjz[” o o z

quanons abhove X v
v stand for (a) Electron 2?I'E:nili
wn - energy and |attics energy {h;
on - energy,  electron affinity ang
hon energy (¢} Dissociation ener
n affimity and lattice energy %giri
ion energy, electron affinity and lattice

it are the orbatal “"‘ﬂﬂﬂppinga in ethene?
P=SpiSp=sandp—p (b) sp? — sp?:
s and p—p () sp? —~ spisp? —.5';:1'
7= sp (d) spP—spiens o
Use the data given below to
siandard  enthalpy of
potassium chloride

K5y — Kigy AH? = 90/ Jmol-1
Kig) — Kigy + €~ AH® = 418k fmol-1
Clag) = Cligy AH® = 122k fmol=1

Cligy +&~ — Cligy AH? = —34Bkfmo(~1
Cliyy + Kigy — KCligy AH? = ~718kjmal-*
fa) —343kfmol™* (b) 2BBkJmal-1 (©)
~436kjmol™" (d) 433kfmol-1
A mixture of iron fillings, sand, sodium
chloride and iodine is best separated using one
of the following. (a) Magnetization,
sublimation,  dissolution, filtration and
evaporation (b) Magnelization, sublimation,
dissolution and crystallization (¢) Dissolution,
filtration,  evaporation,  sublimation  and
magnetization (d) Magnetization, sublimation,
and evaporation. :

10. Consider the properties of compounds listed
below: 1. They have high melting and boiling
point II. They are usually white crystalline
solids I1. They conduct electric current either
in solution or molten IV. They are soluble in
non-polar solvents, Which of these represent
the correct properties of CaCly? (a) I, 111 and
IV only (b) 1, L and IV (c) 1, Il and I (d) L, 1L,
I and IV, :

Valence shell electron pair repulsion model
Proposed that repulsions around the central
4oms of molecules play I@.;-:F!ﬂj“ ml"" i
determining shapes of covalent molecules.
Such repulsions include: I bond pair-bond
Pair repulsion 1L bond pair-lone pair repulsion
L lone pair-lone pair repulsion. Which of
these repulsions exist(s) in water molecule?

calculate the
formation of solid

fay 1. Il and 1IN (b | oand 11 ey 1 and 11 fdi 1
amel 17

12, What 15 the density of oxygen gas & 2°C and
D.BS50atm? 10 = 160 o onslant =

0.0B206L atm/K fmol] (a) 5.5 % 10 b fmL
(b) 2.5 x10%g/mL (c) 11.1 x 107g/mL (d)
L1x10™g/mL
13.1f a gas is compressed to one-third of its
oniginal volume and its temperature is
doubled; the final pressure for the gas 1s how
many times the original? (a) 6 rh,r% ()2 n.h%
Which of the following statements are correct?
L. The more the number of negative charges on
the ion the larger the ionic radius I1 The more
the number of positive charges on the ion, the
smaller the jonic radius ML lonic radius
generally, decreases along period IV. The
positive jons have bigger sizes than
comesponding neutral atom of the same
element V. ionic radius of negatively charged
ions have a smaller sizes than that of the
neutral atom of the sane element. (a) 1, II1, IV
(b) 1and V (c) I, I1, I, and IV (d} L, II and III
15. Common separation techniques of mixtures
are based on principles such as I relative rates
of migration over an adsorbent IL
immiscibility of polar and non-polar solvents
IIL relative magnetizability of components of
mixtures IV. relative sizes of component
particles V. relative solubilities of components
at different temperatures V1. relative densities
of the components. Which of these principles
are applicable to the separation of a mixture of
water and kerosene using a separatory funnel?
(a) I0 and V (b) M and V1 (c) IIL, IV and V (d)
land Il
16. A trioxonitrate (V) salt of won contains
23.14% iron by mass. What is the formula of
the salt? [Fe = 56; N = 14 and 0 = 16).
(a) FeNO3 (b) Fe(NO3); (c) Fe(NOy), (d)
Fe(NO3),
17. Consider the equation below:
MnO; + 4HCl — MnCl; + Cl; + 2H,0.
What is the theoretical mass of manganese (1)
chloride which could be prepared from 18.50g
of manganese (IV) oxide with sufficient acid?
(Mn = 5494, 0=16, H=1 ¢l =
35.5) (a) 40.0g (b) 10.0g (c) 36.6g (d) 26.8¢
18. The decay series of 233U is abbreviated a

follows: *33U ard g 3P 5 4Pb
i’ﬁl’u Identify both the number and types
of radiation represented by the letters Q, R and
S (a) 2-beta, 3-alpha and 2-gamma (b) 3-alpha,
2.-beta and 2-neutron (¢) 3-beta, 2-alpha and 3-
gamma (d) 2-alpha, 2-beta and 3-neutron

14
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19. How many sodium atoms are present in 274
of sodium trioxocarbonate (IV)? [Na =
23.0; € = 120, 0 = 160 and Ny =
6.02x 10%). () 2.14x10%° (b) 153X
10* (¢) 1.12 x 10?2 (d) 3.07 x 10%*

20.1f 20.0g of hydrogen reacts with IDG.DQ r_.rl"
OXygen to form steam, which reactant is in
€xcess and by how much? [H = 1.0.0 =
16.0] (a) Oxygen is in excess by 60.0g (b)
Hydrogen is in excess by 7.5g (c) Hydrogen is
in excess by 67.5g (d) oxygen is in excess by
B0g

21. Consider an orbital description as follows:
n=3L =1 Which of the following
Statements are correct? L. it is a 3d-orbital IL

(it is 3p-orbital I it is a degenerate orbital TV,
1t has m, values of —1,0,1 V. it has m,
values of —2,-1,0,1,2 (a) II, Il and V (b) I,
I and IV (c) II, I and IV (d) I, T and V

22, What volume in dm? of 2.0M NaCl solution
would you need to make 250mL of 0.15M

*  NaCl solution? (a) 1.9 (b) 0.01875 (c) 0.2 (d)
18.75

-23.The p®" of a 0.005M sulphuric acid solution

 is(a) 12,0 (b) 12.6 (c) 2.3 (d) 2.0

24. Which of the following involves a decrease in

(@) Nag) + Auogy — Najy, + Augg

(c) H;ﬂm == Hz GH}

(d) 2Ny, + Oy, — 2NO,

25. Which of the following sets of quantum
numbers is/are permissible of an electron in an
atom

Ln=1¢=1m=0m,=+;
IL n=3.f=11mf=—.1.m,=-§
IL n=2¢=1m=0m=+>

Iv. n=2z{=0,m =0m;=1 s

(2) II and II (b) Il only (c) I and IV (d) I, 11 and
m

SOLUTION

1. Ionic or electrovalent bonding: This is the
electrostatic force of attraction that holds
atoms together in jonic substance, It occurs
between a metal and a non-metal as a result of
the transfer of electron (™) from the metal to
the non-metal. Ionic bonds are found in the
following compounds NaCl, Mg0, MgCl, ete

Ionic bonding leads to formation of ionic
compounds or salts, The following are the
properties of ionic compounds or salts,

(i) They are made up of aggregate of ions

(1) They bave high melting and boiling points,

Attend One Time Success Tutorial a,

u m are atoms 0f lﬁﬁfﬂ“ element Wi

tiliy They are good conductor of htm

glectncily

fivy They arc SITORE electrolyte

(v) Their reaction in aQUEOUS medjy, =
fast because they exist completa), r.--.f
in aqueous medium }

(vi) They are soluble 1n water

{vii) They are polar substance ie. yhe, "
positive and negative poles

(viii) They are solid at room lemperatyr

| The correct oplion is A

: [y e name gIVER 10 agiom.
Isotopes i5 rhe J 1 o

: same element with the same atomi i

» ifferent neutron numbers ep 43
2;1;‘{d£; 24 and 1H; “33U and 238y 2.
175 ] i i . 18 e
and 1C; 150, 30 & "g0 etc. Iotope
element have the same chemical PTODETTn |
different physical properties.

Abundance of an element is the relg:
composition of an element on the ear) Y
It is usually express 1n percentage or ratig -
abundance of an element is used to deter,
the relative molecular mass of an atom
R.AM of element = ay;m, + a;m, + ..
Where a = isotopic fraction

m = Isotopic mass

@ + az + - = 1 (sum of isotopic fractioy
R.AMof A=06972

my = 68,9251, m, = 70.9245
RAMof A=aym, +a,m,

69.72 = 6,925a, + 70.9245a,

buta, +a; =1

a=1—-a,

69.72 = 68.9251a; + 70.9245(1 - a,)
69.72 = 68,9251a; + 70.9245 — 70.9245q,
69.72 = 70.9245 — 1.999%4q,

69.72 — 70,9245 = —1.9994q,
—1.2045 = —1.99944a,

—1.2045

@ = W = 0.6024

hitay =1—-g=1~ 0.6024 = 0.3976

e, = 0.6024:0.3972

= 0.6:0.4

ayiay =3:2

The isotopicratio of “A to "Ais 3:2. |

The isotope with the greater abundance |

ISOtopIC ratio is the lighter isotope while |

Sotope with the lower abundance or iso! |

Tano is the heavier isotope, |
The correct option is C

the same neutron numbers e.g. 50 wd 1 [

sotones show different chemical and pys* |
m’mmeymnmmsﬂfﬁﬁw
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[sobars are atoms of different element with
the fOmME MOss number [ 8 %;HQ and %i”ﬂ
o ohars show different chemical and physical
properties because they are atoms of different
plement
The correct option is B
Mass of oxygen = 649
Mass of chloringe = 4.8g
niass of krypton = 14.9g
otal pressure = 6,92 X 10~'N/m?

Convert each of the given mass to mole
because chemical substance combines in terms
of moles nol mass,

Reacting mass

Mo, = “olar mass

-
= 32g/mol 5
A Reacting mass

Nt = “Jiolar mass

4B0g
- m = DUE?TI!-EIIE

= 0.0675mol
_ Reacting mass
Ngr = Molar hies
— | W = ﬁ.l??BT'I'IDIE

e number of moles n-r
Ny = 0.2mol + 0.0676mol + 0.1778mol
= 0.445mol

file fraction of Kr = Xy,

i nxr

=

%rtial pressure of Kr = Py,

Pyr = XirPr

Xyr

e DT
§ ﬂﬂ"H-EiI- ®x692x1
= 27624 x 107N /m*

=+
e

O=3=6c+2d+e¢
Recall that 6c + 2d +e =3

: 1
6c + 2(1 —EE}+E=3

1
ﬁE+I—4—C+-2-=3

2 +5—3
iC Z-—
5_1
2#.'—3—“5_—2
1
2c=—=H.'“-i !
butd=1—2::=1-2(;)
1_1_1
A B
zlb d—le-l
ame=r, =1, g L
aCu+ bHN(O;
-+ cCu(NO;), +dNO;
+E'Hzﬂ
}cu+hﬂﬂn34

1 1
%Cul:ﬁﬂ_-,]z +§Hﬂl+if'r20
The denominators of the fractions are 2 and 4.
Thus, multiply through by the L.CM of 2 and
4 (e 4)
Cu + 4HND; — Cu(NO3); + ZNO; + 2H;0
=a=1Lb=4c=1d=2,e=2
The correct option is D
6. Electron affinity is the energy required to add
one mole of electron to a gaseous atom 10
form an anjon (i.e. a negative ion).
Agpyte” — A, AH =X
Electron affinity can be positive or negative.
Tonization Energy is the energy required to
remove one mole of an electron from a
gaseous atom to form a cation (i.e. a positive
ion).
M*— M**+e” AH=Y
Lattice is the regular arangement of atoms,
jons or molecules in a crystal line solid. Thus,
Lattice energy release or evolve per mole
when atoms, ions or molecules of a crystal are
brought together from infinite distance apart to
form the Lattice. Lattice energy of a crystal is
a measure of the stability of the crystal.
Cdlh + 25y — Cdlyy AH =Z
The correct option is A
7. Each carbon atoms in an alkane, alkene and
alkyne are sp’, sp’ and sp-hydnidized
respectively,

P

sp* Sp'

- "
il

x
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The outermost subshell of hydro :

: gen atom 15 5.
g:;hxle bonds are sigma bonds. In a multiple
" Pair (e.g double or triple bond) only one

Ema l?ﬁﬂd I5 present, the rest are pie ()
E‘uﬂ- Pie (ir) bonds are form by two p-orbital

t are laterally oriented to each other (i.e.

parallel to each other).

The overlapping oribtals in ethene are
shown below

S-Sp*  s-Sp*

Lol

oo
S-S S-Sp*
Note that s — sp? = sp* — 5
Thus, the overlapping orbital in ethene are:
s — sp?, sp* — sp? and p-p parallel.

The correct option is B

. Hess' law states that the total enthalpy change
of a chemical reaction is constant regardless of
the routes in which a chemical reaction occur
provided the conditions at the start of the
reaction is equal to the final conditions,
A thermochemical equation is a chemical
equation whose enthalpy change is stated.
Ky — Ky AH® = 90K/ /mol
Hess' law comes into play when various
thermochemical equations are given [0
mh:ﬂaiﬂhﬂ':nthﬂlp}'c.hmgﬁq{?:ﬂﬂﬁum_
Note that reversing a chemical eguation
reverses the sign of the enthalpy change or
heat content. If a chemical reaction is multiply
by a factor, the enthalpy change for the
:w:liﬂnmtmbemulﬁplyhﬂhemﬁ{cw,
The chemical reaction for the formation of
potassium chloride is
+-;-'flm3 '—'Kﬂ'm
Note also that enthalpy change is measure in
mole. hence the chemical equation must be

Kes)

written in such & way that the prodye ;
must be one mole T,

AH® = 90k] fmoy
ﬁHn =4 lﬂklrlrrl‘ll'.'.!

AH® = 122k] fmg)

Cigy +e% — Cliy AH® = —348kj
Cl + Kip — KCly 8H° = ~Tigly,

k(s) +2Cllg) — KCI(g) AH® = ~436kj

The correct option is C
g A mixture of iron fllings, sand, sody
chloride and iodine is best separated by y,
following steps.
(i) Sublimation to remove [odine
(ii) Magnetization 1o remove the iron filling;
(ii)Addition of water (i.e. dissolution |
dissolve the sodium chlonde.
{iv)Filtration to remove the sand
(v) Evaporation to dryness [0 recover sodim
chloride.
Note that sublimation should be camed o
first before any oiher separation method:
However because magnetization has no effae
on the subliming substance it can come fir
before sublimation.
The correct option is A
10. Calcium chloride, CaCl, is an ionic s
Hence it possesses all the properties of i
substances.
The following are the properties of ionc
compounds or salts.
(i) They are made up of aggregate of ions
(i) They have high melting and boilnd
points.
(iii) They are good conductor of heat af
electricity.
(iv) They are strong electrolyte
(v) Their reaction in aqueous medium is V&)
fast because they exist completely a8 100
in aqueous medium,
(vi) They are soluble in water
(vii) They are polar substance i.e. they have’
positive and negative poles,
(vii)) They are solid at room temperature.
The correct option is C =
11. Valence shell electron pair repulsion model .
theory state that molecules or jons a5U™"
the shape that best minimize wP“*
between lone pair-lone pair, lone pair - poeE
pair and bond pair-bond pair electrons. ;
Note that lone pair-lone pair electi®®
repulsion is greater than lone pair-bond P4

-
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ecotrons  repulsion.  Lone  pair-bond  pair
rrons repulsion 18 greater than bond pair-
oo pair electron repulsion. Thus, lone pair-
one pair electrons repulsion is the gwél-:«ﬂ
while bond pair-bond-pair electrons repulsion
e the least.
[he Lewis structure of water is as shown
below: o_25—"1ONE pair

o

—bond pair
{ i
|
@ @

Moving clockwise from hydrogen 1 through
Oxygen 1o hydrogen 2 and then to hydrogen 1
will encountered bond pair-lone pair, lone
pair-lone pair, lone pair-bond pair and bond
pair-bond pair electrons repulsion. Thus, water
molecule has the following electrons
rE‘p‘lllSiﬂl'i.
(1) bond pair — lone pair
(i) lone pair - lone pair and
(iii)lone pair — bond pair
(iv)bond pair — bond pair

The correct option is A
12. T = 2°C = 275k,
R.M.Mof 0;,(M) = 32g/mol
= DBEEITI"I
& = 0.08206L atm fkmol
The ideal gas equation also known as equation
of state i5 given as
PY =nRT s

™mass [(m

Butn= m

mRT

=1
M

M
Divide through by V
2 mRT m) RT
MY {V M
But density is given as

0.85atm x 32g/mol

0.08206atm /molk x 275k
but 1ml = 10731

_ 011305 107%

L am
=1.2053 x 10~%g/ml
p=12x10"*g/mol
‘The correct option is D

PL=PV,=V.,=T

One Time Success Tutorial a.k.a Diligent Tutors: 07063474749, 08143783394

P,=tV, = ;V' T, =2T

PV, PV
/R

1
py. Ppx3zV
T 2r

¥
FVx2T=F-£K?KT

IXPY R2T =P xVXxT
3x PV x2T
e = VT
=3xPx2=06P
P, = 6F P
Thus, the final pressure is 6 times the original
pressure.
The correct option is A
14. Fajans’ rules indicate the extent to which an
ionic bond has covalent character caused by
polarization of the ions. Covalent character 15
most likely if:
(1) the charge on the ions is high
(ii} the positive ion is small
(iii)the negative ion is large
(iv)The positive ion has an outer electrons
configuration that is not a noble gas
configuration.
Thus, the following is true
(i) The more the number of positive charges
on the ion, the large the 1onic radius due to
the spreading out the electron clouds
(ii) The more the number of positive charges
on the ion, the smaller the ionic radius due
to the increase nuclear charge since an
element forms a positive ion by electron
loss.
(iii)lonic radius decreases across the period
but increases down the group.
(iv)Positive jon has smaller size than
corresponding neutral atom of the same

element.
Na Na*
281 28

(v) Negative ions have bigger size than
corresponding neutral atom of the same
element dve to the spread out electrons

cloud.
(2] T 3{ o
287 288
The correct option is D

15. Separation technique is the systematic (i.e.
step by step) process employed in separating
the component of a mixture. The principle of
separation is the physical properties (e.g.
boiling point, melting point) of the
components of the mixture employed in
effecting the separation while the method of
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SEparation is the varous separation technigues
(e.g. filtration, chromatography, disnllation
ec) employed in the separation process
Separation technigue is the systematic (1.e
step by step) approach employs in separating
& Components of mixture. The table below
gives the different separation techniques or
method of separation and the principle of

soluble
solid(solute) -
that
decompose
easily on
heating from a
solution e.2.
CuS0, from
its  agueous
soluticn.

Fractional

crystallizatio

n

It is used to
sgparate Iwo
or maore
soluble solids
(solutes) from
a selution e.g. |1
Two or more
gsolotex in a |
solution

| Solute

soluting
'j:lﬂ.l_"rl_'m
'|E']"i"|['|r'T:~_r|”._

LT e

Relative
solubility
CORsSOlment :
different (lg, |
and

Fiighy
emperature

Simple
distillation

It is wsed to

separate
miscible

liquids at
H_l_]-“]__xf'rﬂ!.IJI'E

when the
boiling
are far apm
For
dastillation, th |
boiling poim
of the ligud
must differ by

Difference ;|
the
point of liquig |

boiliz |

differey |

poiny

effect:$

1000 |

Fractional
distillation

It iz used to
separate
miscible
liquid 2e.
separation of
crude oil into
its
COMpONENts
like gasoline,
kerosene, gas
oil etc.

Difference al
the boiling
point of ligudi§
at differim
temperature

when (e
boiling point
are very clo%
For effeco
distillation, &
boiling poine
of the hqu
must differ *
10°C

Use
separating
funnel

of

It is used to
separate immi
scible  liquid
e.g. Kerosene
and water

Separation,
Separation Application | Principles of
techniques of the separation or
or methods method of Properties
separation ased
Filtration It is used to | Insolubility of
Separate solute in a
msoluble solid | solvent.
from its
mixture with a
liquid e.g
mixture  of
sand and
water
Decantation | It is used to | Phase
difference
insoluble sohid | between  the
from its | settled  solid
mixture with a | particles  and
liquid e.g. | the supernatant
mixture of | liquid on top.
sand and
water left
standing  for
some lime
Centrifugatio | Insoluble Relative
b solid from its | settling of light
mixture with a | particles when
liquid e.g. | solid-liquid
jon of | mixtures are
chalk  dust, | subjected to a
blood plasma circular motion
or sample (several
thousand
revolution per
minute) in a
centrifuge or
ultracentrifuge
is used to | Relative
Evaporation ipmw volaiiliry of
i soluble solid | solute and
(solute) from | solvent  ie
a solution e.g. | boiling  point
calt from | of solvent
s P
solution
Crystallizatio | It is used to | Relative
n Sepst =

Sieving

It is used o0
separate solids
of different

Density

immiscibibiy
of constife?
ﬂflil’luld'i“‘lu: |
mixure_
Dhfferent

sizes e.g. 10|
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| obtain fine
ICXIUre  Yam-
flour

separate Solid
which sublime
from other
solids e.g
lodine from
is mixture
with  sodium
chloride

[1t is used 1o | Relaios———

lative
volatility  of
constituents of
solid-solid
mixture upon
heating.  Thay
jsl suh]imﬂﬁﬂn
properties of g
Component.

otizalo

It 1s used to
scparate

magnetic

solids  from
non-magnetic
ones e.g
Mixture  of
won  fillings
and  sulphur
powder.

Relative
magnetizabilit
Y ‘ of
constituents of
solid-solid
mixture,

hromatogra
Py

It used to
separate

mixture of
gases, liquids,
dissolved
substance
complex
organic
mixture soch
as ink,
chlorophyll

or

E. olvent
Bx lraction

Immiscible
lLiquid

Partition of a
substance
between  [wo
immiscible
liquid solvent.

Brecipitation

It is used to
separate a
soluble sclute
from its
solution as a
result of its
solubility in
different

solvents e.g.
An  agueous
mixture uf

The solubility
of the solutes
in  different
medium  or
solvent

1 ‘_;qumiu |

Let the formula of the salr be Fe(NO, ),

17. Mn0O; + 4HCl — MnCl, +

18,

R.M.Mof Fe(NO,), = 56 +
% of Fe = 23.14%

€ percentage composition of an element in a
compound is the proportion of the element
EXpress as a percentage.

% of Fe = R.A.Mof Fe :E
R.M.Mof Fe(NOy), 1
56 100
23.14 =
56+ 62x 1

23.14 x (56 + 62x) = 5600
129584 + 1434.68x = 5600
1434.68x = 5600 — 1295.84
1434.68x = 4304.16
_ 4304.16
143468 °
Fe(NO;), = Fe(NO,),
Thus, the jron nitrate is Iron 11T trioxonitrate
V.
The correct option is D
€l + 2H,0
The acid, HC! is sufficient, that is, it is in
excess. Hence manganese IV oxide is the
limiting reagent.
R.M.M of Mn0; = B6,94g/mol
n _ Reacting mass
Mno: = N olar mass

_ 18.50g
~ B6.94g/mol
= 0.2128mol
1moel of MnaCl,
1mol of Mno,
x 0.2128mol of MnO,
= 0.2128mol

R.M.M of MnCl; = 125.94g/mol
Reacting mass

Oaenct, = Molar mass
Mass of MnCl,

128 S s e mal

Mass of MnCl; = 0.2128 x 125.94
= 26.80g
The correct option is D

2341 — 1857 1 23fe

267 — 22Pb + 33He

213pp — 233Ph + 2 _%e

2134pb — 3P0 + 23n

=3 () —» ﬂ'{;HEJ, 3a
R — B(_3e).28

Sﬂé“rz%ﬂ
The correct option Is B

nunn! B

19. Mass of Na; €05 = 27.0g

R.M.M of NazCO;3 = 1069

2(239/mel)
Mass of Na = =5 ol

= 1],?1??9
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N .
L"*f“ r mass
T -mmd
; '“%' Huu atoms
LHHT' x 103 atoms /mole
: 1) ¢ No of atoms

“ ;' H!l X 1Gnl_tﬂfl1—!,ﬁ'mnlr-

Fﬁﬂ aloms = 0.5094mol x 6023 >

i

2661 x 10™atoms
' ""”"%T
' correct option Is D
“ﬂﬂ*%-‘!ﬂ,ﬂm
.l.u.u '“ao' 2g/mol
tﬂ“if hmm

e
" "‘ .-l-

r| ""';'-'- lar mass
e -, i

:"..':.;‘:.!u_.!:' nl =
i .'q.l" :~|.||| m

‘]r‘

. By

‘-,?‘hmmmebalanmd

s l.“_

- igent is oxygen because it
ﬁlﬂhﬂnmmmm
= '”‘::uzsmu
s,

1(11##&3 6.25moles

s Wﬁm{m}!m

. Spin quantum npumber (H '

e

ey T ipani® ol the F"nﬁipﬂlmmm

i h W
e st hel

" the ener
(i) |y dererin g; M% i
plectiom due o N8 L Il[m

A 1r

() o rmines the size of an
(i) Tr qmines the distance u'::m'h .

from the nuc jeus
(iv)li determines the maximum i,
electrons In a main shell.
The princ rpal quantum number has mi
value af 1, 2.3, 4, 5, efc.
Subsidiary or Azimuthal Quantyny ,
(£): This 5 ;‘F T%‘T
determines or defines He.&
i¢ also known as angular m*w!
quantum pumber. [n summary ﬂlr.
of the subsidiary or azimuthal
number are stated below.
(i) It divides subshell into orbital
(ii) It determines the shapes qu“
(iiiyt determines the maximum Dilber
electrons in a subshell
The subsidiary or azimuthal quantum ny
has an integral valua of 0 to h‘li
set a limit on the Sﬂbﬂlﬂﬂ'} qum \
(f?l mtﬂblﬂbelﬂwmﬁ'gmmﬂt
given values of n.

the quantum number which i
rhcnumberafﬂrblmhhagﬁgg:m
prescribes the orientation of the orbind
space around the nucleus, m'
sometimes  called orbital orient
quantum number. The integral

ranges from - € ﬂ]mughnw*_
of possible M, in a given subsh
ﬂmnmm‘lfﬂlhlmhmm Jih

quantum number which is assoc
Spin properties of an ,fm ¢t
the orientation of the Wuﬂ: feld pro

by the spin. Since a charged g
about its axis behaves like IE
quantum numbu m W x
which are -- and +H-,, _'.




p 1

i 2

f 3
_ |||m:]1'ﬂ quantum number (n) and the
Jiary quantum are used 1o dﬂﬁlﬂ.‘rﬂ an

-. o completely.
L orbital described
1 ip

the orbital under consideration is 3p.
. ip-orbital has magnetic quantum numbw
weof =1.0,1
- wollowing are true for the given orbital
It is & 3p-orbital
it 15 three-fold degenerate
It has & magnetic quantum values of ~1, 0,
| T
The correct option is C
=t El = 2m
250ml, 'E; = 0.15m .
v, = Co¥a g
2V, = 0,15 % 250 o L ngien
0.15 x 250 o TS0 )
V, = =—— 18.75ml '_ I,
Hut 1000ml = 1dm® = 1000em3

1dm® 1‘ “*w.w s
= 1975mx ot
- 0.01875 SRR ) D
.*-'me. that: i A";"_I{ b'-ﬁi-

= Pt L LWL e "J.I .
ﬂ_'vz p’l '|||||-i'|;||::|:|ri.

n,l Lo = 250ml — 18,75ml = 231_.25:::! : -.
The correct llllﬂﬂll[l E, h"'Mnfr'

B 1,50, — 2H* + 50§~ L wf 1,= Y
0.005M 2“] ﬂﬂSM] ﬂ UQSH J'II {j.l .':il' |' {
[H ] = 2(0. HUSJ 0.01M flq_- '1- IIIIE {1 .T
PH = ]ugill 1 b fr;-".'.l_lj::'\-'_ "i'.:,',".

|ﬂgﬂ.ﬂ1 2 i I '. P i

P+ POl 34
2+ POH = 14 \
PDH = 14 2 12

'- Euunpjrinhnmnqa__: _

TYPES OF ENTROPY CHANGE

(a) Negative Entropy Change: A chemical
system is said 1o undergo a negative entropy
change, if the system changes from a more
disorderly state to a less disorderly state
H;GUJ =p H:ﬂ“i‘ AS==meorAS <0
2””{,] +'ﬂ]m! = ZHGE[‘#JM = -

(b) Zero Entropy Change: A chemical system s
said 1o undergo a zero entropy change if the
system change from one state to another with
the same degree of disorderliness.

For a system (o undergo a zero entropy change
two conditions must be satisfied.

(iit)The number of moles of the reactants in a
given state must equal to the number of moles
of moles in the products.

(iv)The reactants and products compared must be
in the same state.
l‘l[,]'l'ﬂlm —+Cg+D 45=0
"I[ﬂ‘] +H1@} T EHJ[F} AS=0

Ha{_ﬂ + ﬂutﬂ} Ty anﬂq‘] + AH(,} AS =10

(c) Positive Entropy Change: A chemical
system is said 10 undergo a negative entropy
change if the system changes from a less
disorderly state to a more disorderly state.

Hy0p — H:0y AH = +veor AS >0

The change in entropy is easily determined if
the substance are in different states than one
that the subsiance are in the same state. If the
!mmmmmsmmmmm

- the highest number of moles (either reactant or

product) will have the greater entropy.
Mgﬂﬂ,m —h Hﬂﬂ{,} + Euﬂj} AS = pp
The correct option is C and D
25,
nllt my m,
1 0 %
210 0 +%
1 -1,0,1 +15
i 0 +%
1 -1,0,1 +%
2] -2-1012| 31

Baummeuhhahawumfnihwingmguf
- Quantum number is comect

{ 'r‘-ﬂ"Ll-H} m=0m; =+%

a7 -tl,lmnm,=n m, = +%
=it zl.m;-u,m,nﬂ
| %w-mmﬁm
mnpﬂmhn

H I L ' ._Tr? -.I ad ‘



50, 69 and 50 (c) 50, 69 and 49 (d) 50, 69 and
48

2. The number of hydrogen and carbon atoms in
7.50g of methane are respectively [C = 12.0,
H=10 N, =602x 10%%) (a) 1.13 x 10**
and 282x10% (b) 2.41x10*® and
6.02 x 10%7 (c) 1.88 x 10?* and 4.69 x 1024
(d) 282 x 10*? and 1,13 x 1024

3. Given the following data:

NHyg) — 2 Moy + 3, AH = 46K]
E-HI{': + n;u] — zﬂlﬂu} Al = _43“)!,

+ Calculate AH for the reaction
ZN2(g) + 6H,0(5, — 305, + 4N Hyg)

(a) —438k] (b) —1268k] (c) +1268k] (d)
+438k]

4. In the process of forming covalent bond in
molecules of substances, orbitals overlap e.g.

x L s$—5s IL p~p (lincarly opposed) 1IV.
P—p (panallel) IV. sp—s V. sp? —s5 VL
Sp*=s VIL sp—p (lineardy opposed).
Which of these overlappings are used in the
formation of carbon (IV) oxide? (a) 11 and
V1 only (b) L II, V and VI (c) L, II, IV and V1
(d) I and V only

3. Which of the following compounds is the most
ionic? (a) sodium chloride (b) caesium
fuoride (c) potassium iodide (d) lithium
bromide '

6. Ennsidn-lhcfnlhwingmﬂuings:LM{Ei{
P<SI.Be<Mg<Ca<Srlill|[<Br<
Cl < F. Which of these give(s) the correct
trend in atomic radii? (a) IIT only (b) II only
() I and 11 only (d) 1 only

7. What are the respective patterns  of
hybridization of the central atom in the
compounds: CH,, €0, NH; and BF;? (a)
sp®,sp%,5p%,sp*  (b) sp?,sp sp®, sp? (o)
sp*,sp,sp?, sp? (d) sp®, sp°, sp?, sp?

8. Boron has two isotopes. If the isotope with
mass 10.013amu has a 19.78% abundance,
determine the atomic weight of boron given
that the other isotope has a mass of
11.009amu, (a) 10.8lamu (b) 9.71amu (c)
18.01amu (d) 10.09amu

9. Deuterium bombardment of 233U gives 238Np
and (a) an electron (b) two neutrons (c) two
protons (d) beta particle

10. The following sieps are required for the
separation of a mixture comprising barium
tetraoxosulphate (VI), iodine and sodium
chloride. What is the comect order of the
sieps? L Dissolution IL  Filtration 11
Sublimation IV, Evaporation to dryness (a) L
1L 1l and IV (b) 1, 111, 11 and IV (c) I, 1. [
and IV (d) I1L, I1, I and IV

11, An 100 M® has the electronic confi I
'lﬂzgl'zpﬁﬂ.v;?f{;-,* The qumm.lm nuhh:
d,-:a-crjplinn of neutral atom of M ig (@) n o

1 i
|=2 m=1, -""ti () n=3l'e.i
m=1, 5=+ (c) n =3 ST

i :3_g=1,m=ﬂ.5==’ l
3:t5{';hﬂ i!

-m? sample of 0.275M l:'m‘_‘,‘jz soly
:-aigif;t T:n a h.m11 plate overnight; the l'oﬂwhr‘“
moming, the solution had a mmmmﬂinnq&
1.10M. what volume of. Waler was drieq Lj;
from the original solution? (a) 58cm: 7
172 5¢cm? (c) 0.06325cm® (d) 57.5¢m3
13. The table below shows the E:I valueg of 1

J : su
agqueous solutions of the nam —bs—l-a.._m‘ih‘

!

| Name H

(1 | Tetraoxosulphate (VI) acid 15
[l | Magnesium nitrate _‘-EE__
Il | Ammonia : 6.2
IV | Potassium chloride 7.0
V | Sodium hydroxide 14

Which of these pH values will you judge 1o
correct? (a) L IT and III (b) I, I.'I]andnf[.;}L
Dand V (d) L IV and V

14.1f it takes 4 times as long for hydrogey i,
effuse as it takes for the same volume of 3
particular diatomic gas under the g,
conditions, what is the relative atomic mass of
the atom of this gas? [H = 1] (a) 32 (b) 64 (¢)
44 (d) 16

15. Aluminium metal of mass 5.4g reacted wit
excess hydrochloric acid at s.t.p. what is the
volume of hydrogen gas produced at s.Lp,
[H=1; Al=27; Molar volume = 22.4dm’] (3

« 672dm*® () 746dm® (c) 5.60dm? (d)
2.99dm?

16. Consider the acid - base equation below
HS05 + Hy0 = S02~ + Hy0*. Which of the
species in the equation acts as Bronsted
Lowry base and Bronsted-Lowry conjugatt
base respectively? (a) HSOF and H,0 ()
S04~ and Hy0* (c) H,0 and H;0* (d) H0
and S0;~

17. Which of the following is NOT comect? L A
substance that melts at 120 — 122°C is pure
IL. Properties of a compound are the resultas
properties of the substances from which it
made IHL At high tem and lov
pressure all gases behave alike IV, Gonsts!
boiling point is not a sufficient criterion for !
pure liquid V. 1 mole of H, and 1 mole ¢!
NHy both at 273 X and 1atm will contain B
same number of molecules but 0cCUPs
different volume, (a) 11 and V oaly (b) I I
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!_unl‘l \ I!‘"i‘l' {c) L. Il] and V U“]}P id] 1] H“-d I‘\"I

u‘[;i‘.
Cpr--.rlh"r the hi"t‘lWil‘lg l:;}mmuﬂds: |:1:l ‘-Hl‘

Gii) NHa (1) BCly (iv) PBry (v) BeBry (vi)
}.0 1n which of the molecules above will be
l:“g;__u| atom be excited before h}'bﬁdjf-'ﬂiﬂn?
(o) 111, v and vi (b) ii, il and vi (c) 1, §ii and iv
) i, iid and v

| Given the equation below: 2N0 gy + 05y —
s 2(g)
2N 0zq) OH = =114k]. What is the enthalpy
change per gram of nitrogen (II) oxide? (a)
—1.9kJ (b) 54k] (c) —=3.8kJ (d) 19kJ
§, The pH of a 0.005M sodium hydroxide
solution s (a) 12.6 (b) 2.3 (c) 4.6 (d) 11,7
Which of the fﬂliﬂ\‘p‘iﬂg involves a pﬁﬁiﬁ\fﬂ
entropy change? (a) Hza{g} -+ *"':ﬂm ()
Zhii'.:'ly!, + OZL?} — Eﬂﬂzm (c) Hn[_’] +
Altfoqy = Nageg) + Augy  (d) MgCOsy, —
.I'*’f_-jf.-ltﬂ + Eﬂi(‘g} !
9 Which of the following shows the equation for
the second ionization energy for boron? (a)
g2+ + B** e~ (b) B*+e = B* (0
B* - B> +e~ (B > B* +2e~
| If 18% of a sample of zinc-65 decays in 69.9
days, what is the half-life of this isotope (in
\days)? (a) 272.6 (b) 194.2 (c) 28.2 (d) 244.1
ﬁ A sample of gas occupying a volume of
'50cm® at latm and 25°C is found to have a
'mass of 0.0286g. What is the relative
- molecular mass of the gas? [Ideal gas constant
‘= B314/K 'mol™?; latm = 101325Nm™2].
' (a) 1523 (b) 10.02 (c) 13.99 (d) 18.77
25. A 300.0dm? flask contains 16g oxygen and
22g carbon (IV) oxide at 27°C. What is the

= 12; R = 0082 atmdm~*mol'K™'] ()
- 0.04]atm (b) 0.123amm (c) none of the other
options (d) 0.08Zatm

| SOLUTION
. Atomic number (Z) is the number of protons
in the nucleus of each atom of an element. The
atomic number of an element determines tl:w
chemical properties of an element. The atom 15
a neutral spherical entity, it implies }ha: the
number of protons (positive charges) s equal
to the number of electrons (negative changes).
Thus for a neutral atom, the number or proton
(NP or Z) is equal o the number of electron
 (NE). The Neutron Number (NN) is the
" Dumber of neutrons in the mucleus of each
* atoms of an element. The neutron num
determines the physical propertics of an
element. -

malpmssuremnedhyﬂmgam?[{):lﬁ:q

The mass number (M) of an element is the
number of protons and neutrons 1 the nucleus
of an element, It is also known as nucleon
number

A=NN+NN

For a monoatomic ion of change +2Z, the
number of protons exceeds the pumber of
electrons by 2.
NP = NE + 2
In 128502
Z=NP =50
But NP = NE + 2
50=NE +2
NE =50 -2
NE = 48
A = NP+ NN
119 =50 + NN
NN =119 - 50
NN =69
Thus, in 3502+, the number of protons is 50,
the number of neutrons is 69 and the number
of electrons is 48.
The correct option is D

. Mass of methane = 7.50g

R.M.M of methane (CH,) = 16g/mol
reacting mass

molar mass
Mass of Hin 7.50g of CHy
8 R.AMof H 75D
R M MafER, T Y
4(1g/moel)
—_—x 75
gy ikl
s
= = g
= 1.875¢
Mass of C in 7.50g of CH,
by R.AMofC T
" RM.MofCH, g
12g/mol
———x 7.50
~ T6g/mal g
45

AR

=5.625¢g
Reacting mass

€ = "Molar mass
o 5.625g

nr:fu =
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Na No of atoms of C
e =

6.02 x 1073 atoms,/mol

15 I No of atoms of C
T i 6.02 x 10?% atoms,/mol
No of atoms of C

15moi
= "—i,——-! 6.02 x 1023 atoms/mol
=282 10%atoms

No of atoms of H

nﬂ = —

= 6.02 x 1023 atoms/mol
JSth — NoofatomsofH
8 T 602x1p5 atoms/mol
No of atoms of H
15mol
= ——:1—0- X 6,02 x 1023 atoms,/mol
= 112875 x 10**atoms

= 113 x 102 qom
The correct option is A
3. MH_'_““.} *—Ir %”z{nj +;_:*qu] AH = dhkef
2Hy + Oas) — 2H,0,,, A = —4B4kf
iply equation 1 by 4, reverse it and each
€quation 2 by 3, and Teverse it.

5-”2&3 + IN;{') —_— 4””3@] AH = 4(—45.‘,'}]
EHZG(.} — ﬁﬂam} + 302{’] AH = 3(486k))
Note that whep A chemical equation g
multiply by a factor AH must alsp be multiply
by that same factor. If a chemical equation i

Teverse the sign of its AH is reverse of

change,

Correct option js A
Atomic prnpmh‘ Across thel Down the”
Pperiod u
Electropositivity Decreases Increases
Atomic volume Decreases Increases |
Alomic radius Decrease

srativity mcreas“
| Electronega — -
= N ENErgy Increaseg H""EL»H%,
oniaiton chergy | Increases ity
» [T 1{““_[!.}" | 1I1E_tEa_,r,gs D-"""i'.-
Electron affinity | In —t ] B
| Metallicity | Decreageg Tnoys
[Atomic number —Dereasey |y,
Mass number __II_ETE{S&% H-‘-‘-‘I‘-H-\'.‘“-Ff':l
_'I'n-"Eu'._"!_‘i_| ——— ; ._‘_h"'_""'--.l.l._l;"rt;..
Screening/shielding] Increase; e
fios e lﬂ':.r_l
effect — i
L‘\ILEM charge Increases
feo

Ikt‘lg'r.L
The table shows mat%&i
metallic character of atoms i

" smhf.

1A it ing i |

ETUUP' In gl‘Ul.I]:] fnj,l_.
through Na, K, Rb, Cs to fr e .

operties of the group 14 ‘:IETI'IEm]- .l.*
ELE]ELL Na,K, Rb, Cs to Fr, Thug, ]n“::
chlonde, Caesum fluoride. P':"'?‘-‘ﬁium %
and lithium bromide, Caesum ﬂﬂun& ;
have the greatest or highest ionje harye,

erties,

et The correct optionis g
6. The table in solution to question gy, ,

that the atomic radiys of elemeny :
across a period due increase jp nucleay ,
effect but increase down the BTOUp g,
increase in screen or shielding effopy
Inpmcrd 3 NE}ME}M}Si}P}S
In group I1A, Be < Mg < Ca < Sr
In group A, F<Cl < Br < |

The correct option is B

e

Species | Hybridization of centry

T
£ 4
BF. Sp?
PGPS |
e
L‘h—ﬁﬁlf :pz
The correct option is C
8. RAM of Boron =9

14975
™ = 10.013amy, @ =19.78% = —1
0.197g

m; = 11.Uﬂ9nmu, ' @, = 100 - 19789
E . = E—E —
022% = 22 _ 4 8022

RAMofp < @M + aj

My
= 12013 x0.1978 4 17 503 x 0.8022
= -




ed by the steps belpw
hivmanon 1o remove iodine

Lssolve Nall
tration 10 remove BaS0,
Fvaporation (o dryness 1o recover NaCl
T]n. l."DI'I'(!tI option is C
v 15% 25 2p® 352 31

't mean that the number of protons
= the number of electrons (NE) by 1.
16
NE + 1

=164+1=17

M — 15 252 2p% 3% 3p°
The outermost subshell is 3p
L my, S
1 ~1,0, 1 470
s,n=3,L=1,m=-=1,0,1ands =+4

j above.
I"hemrn:ctupﬁnnsar&BnndD

V, = 230cm? !

£, = 0.275M

230 = 0.275 = 1.10¥;
. 230 x 0.275
e
= 57.5¢cm>
Let the value of water dried off = V.0
Vi=W+ Vo
FH:D - vl. = Vl
=230 -57.5
- =17250cm*
Note that in the case of dilution, V; =V +
Vizo but in the mafmpmﬂﬂﬂ "a =3

vithstand — intense hcuhng}l can  be

vddinon  of water (je dissolution) 1o
- the monoatomic jon, M* has a charge of

¢ clectronic configuration shows thar the
nher of electrons in the monoatomic jon is

hus the atomic number of the element M is

The \iEIIE of m can be —1, ﬂ;ﬂr+l assllm

One Tlmn m Tutorial a.k.a Diligent Tutors: D?

The corrvect option is [

Id' HH‘ dRuu’l
Rgas =1
Rgas _ Muy
HHJ Mpu
RMMof (M), = 2g/mo
Rgas _ | 2
4 Rh‘l! Hyﬂ.‘l
1 2
5 1M

Square both side

(/)

s 2
Mgas = 16 X 2
= 32g/mol
The correct option Is A
15. Mass of Al = S5.4g
2Al +_I5HE'I.[“J. — MJE!]U} + 3H1U}

__ reacting mass
Al = “Molar mass
s 540g
~ 27g/mol
= 0.2mol
3mole of Hs
= Jrmole of Al < 02!
= 0.3mol
volats.t.p

N = 27 4dm /mol
vol at 5.t.p = Ny, % 22.4dm* /mol
= 0.3mol x 22.4dm? /mol
= 6.72dm?
The correct option is A
16, HSO, + H,0 # 505~ + H,07
According to Bronsted-lowry, an acid is a
substance which donate a proton. In the above
reaction HS0, donate a proton to H;0 to form
$0§~ and H;0%. Thus HSOJ is an acid while
H, 0 is a base.
Acid-base conjugate pair is a relationship
between an acid and a base such that the
proton donates by an acid is accepied by a
~ base. Note that the acid always forms the
~ conjugate base while the base also forms
~ the conjugate acid.
H.fﬂ‘ + H0 & 50y + Hy,0°
amd “base ;W conjugate

”Eyr'l ;

063474749, 08143783394  Page39




ANy origital with 3 Siﬂgk..-

Thus the bronsted-lowry base is Ha0 41¢ e avatlable for hunfilng Elecy "
(i) No of vacant orbital needed
_ No of atoms of H X' O.N of j

bronsted-lowry conjugate base 18 SUY
The correct option is D

I7. The following is true L -4 x(+1) =4
(i) A substance that melts at 120 — 12270 15 Since the number of vacant orbity) e
pure because jts melis as a narrow range ot greater than the number of Vacan G
tnn‘;gmtum_ That is. its has a sharp available excitation  must % EEF
melting point. _ ine. Excitation W
(ii) The properties of a compound dJ.IFLljrs bonding 4 o0
complete from the properties of 1S HE G

constitute elements.
(iii)At low pressure and high temperature real

2s 2p
gases achieve ideality, That is behave |_TJ! T | | | 1 Es

alike. _ ; _
(v)A constant boiling points is a necessary is the process of promoting an elecgrs,
lower energy level o a higher

fram,

condition for determining the punty of Eneny
liquid substance but not  sufficient level.
condition or criteria. This is because N.B )
certain mixrure called Azeotropic mixture G.S = Gm_und State elai:mnrm configuratio,
(e.2. A mixture of 98.3% H,50, and 1.7% E.5 — Excited State electronic configumtioy
of water; H;0% and Cl- etc) boil at a Since electron 1s excited in CH,, exciy,
constant temperature. occur before bonding,
(v) For H, Step 3: Determine the number of sigm, "
n=1 and pie () form during bonding, '
T = 273K Since hydrogen has an oxidation state of 4
P = latm the four hydrogen atom will form four ;igm'
PV = nRT bonds. -
nRT 25 2p
v="0 [1i] [1e]n T
v :rnRT S L
FHz MHP Step 4: The number of sigma bond fi
n“i 3 d:_:tt:nmnes the hybridization of CH,
T: o Since four sigma bonds are form,
i ; S 1 hybridization of CH, is Sp’.
nRT S e : ,
V= o tep 1: Write the electronic mnﬁ%mtmnd‘
nRT the central element. ¢C — 15 2s2sp
Vi, = =5~ . g;ft:mlz Draw the orbital diagram of &
o Pﬂ;-_' P""’ Si.m n, R.,. T and P are the ::l ShGIL IF
Thus, 1 mole of H; and 1 mole of Ny (i) No of :
both at 273k and laun will contain the () No of vacant orbital available = 2
same number of molecules and pocupy (. fnril;u mtd:-!tn] with a single electron is
‘same volume at s.1.p. (i) N g J
o P = My, = N0 Of molecules U No of vacant orbital needed =
W = s = D T molecuies g =Noof atoms of O x O.N of O
~ Thecorrect option is A sz3=4 ¥
18.CHy nce the number of vacant orbital necdé
- Step 1: Write the electronic configuration of greater than the number of vacant 002
 the central elemeat. oC — 15" 25" 5p bonde - excitation mustoeeur G
Step 2: Draw the orbital diagram of (pe bonding, Ercdmouﬂww
nummz:hall- 2 f::’;wﬂﬂs an electron _ﬁ-m'gw.ﬂw
P €ito a highe .
1l _.IL'* T e zimwz!ﬁ""
(i) No of vacant orbital available = 2 K

*MMMMMﬂaIn i3

_ s
AEREEE:




weperinine the :mm.hm- of sigma (a s
form during hﬂn(hng ie hyhndization of N H Sp

liv)Hefir,

ern haR 4N u!f.ldﬂll[‘}n stote
! of = .
2. Step 1: Write the electronic configuration of

mvgen atoms will form one g
Emmi the ;
) and one pie () bond. Ther, B & o di
. - oatom will form wo Ef;;{:lr: .:hL StE'P 2: Draw the orbital diagram of the
. e o omermost sub-shell.

sigma bonds will be form before pie
honds J T
p (1) No of vacant orbital available = 0
| l J TRE( | Any orbital with a single clectron is available
— o for bonding

(1i) No of vacant orbital needed
= No of atoms of Brx O.N of Br
=2 ¥ 1= 2
Since the number of vacant orbital needed 1s
greater than the number of vacant orbital
available, excitation wmust occur before

4: The number of sigma bond determine
ybridization of €0;. Since two sigma
'« are form the hybridization of €0, is Sp.

——

NH

3
step 12 Write the electronic configuration of .
e central element, N —» 1_51 zsi-zlfzum " ; bonding. B 4
tep 2¢ Draw the orbital diagram of the | R ] IT [ 1 }
otermost shell. , W Step 3: Determine the number of sigma (o)
_:_b' - ] (AL i bonds and pie (x) bonds form during bonding
— '_'T II : : Al Since bromine has an oxidation state of —1,
No of vacant orbisak avasableis S ISR the two chlorine atom will form two sigma
Any orbital with a Si]'lg,]ﬂ. E]mnlis bonds, 2% Ip
available for bonding s T 1)
(i1 No of vacant orbital needed = { \; - =
= No of atoms of H< ORI SEA i (v} Step 4: The number of sigma bonds determine
= 3RS ' { the hybridization. Two sigma (o) bonds are
Since the number of vacant orbital needed is: form, one in the 2s-orbital and the other in 2p-

equal to the number of _vacant orbital orbital (i.e. sp). The hybridization of BeBr; is
available, bonding occurs without ;x-:itatidq* s5p.
WALIE i (vi)PBrg

25 2p St et 4 ) L ; ;
m ]_f—l_T—[_ﬂ or Step 1: Write the electronic m_lpﬂ%umunn of

the central element ;5P — 1s* 25™ 2p® 35* 3p’

Step 3: Determine the number of s;g;na tu:] Step 2: Draw the orbital diagram of the
and pie () form during bonding. ~ \ 'nutnmgft Sub-ahzT:E
Since Hydrogen has an oxidation state of +1, '[” IERE

the three hydrogen atoms will form three

sigma (o) bonds. (iii)No of vacant orbital available = 3

Any orbital with a single electron is available

i) for bondin
| i ' | J': “I * L: DA 1 (iv)No of \racfnt orbital needed

‘Step 4: The number of sigma bond determine. = No of aloms o Br X ?{bi of 33r
S s
‘bybridization of NHj is the mixing of the 2 equilab’;ﬂ mﬂbu:;];r;:'l r Lc:::anl wimi::l
‘and 2p orbitals, the hybridization of NHs s i p
Spt ﬂﬂluﬂmis 3p
Note that, no bonding occur in 2s-orbital. This [4t] [ar]iT 141]

ies that there is one lone pair of electron Step 3: Determine the number of sigma (o)
on ﬁ}cﬂenm atom. . T .' md& and p'iﬂ (ﬂ} bonds f{'.l"'l'l during

I S bonding.Since bromine has an oxidaton state

1?3 394 Page 4






=
— 'L'-"gm
a.005

:|.li.J
¢ PO =14
+ 23010 = 14
- |4 — 23010
- 11.6990
= 11.7
The correct option is D
pnthalpy change (AH): Is the heat evolved or
ahsorbed in a chcnuca! reaction at a e
pressure. 1L is the difference between (he
summation of the enthalpies of the products
and the reactants,
pH = L Hp — ZH;
¢ 3, Hp= Summation (or addition) of the
cnthalpies of the products
"= Summauon (or addition) of the
enthalpies of the reactants
I AH is negative (L.e.AH < 0) the reaction is
an exothermic reaction. Exothermic reaction is
o reaction in which heat is liberated to the
qrrounding.  All combination reaction are
exothermic in nature, Combination reactions
are reaction in which two substance combine
to form a product(s) :
i) HI”LE-I," — ”z[:"{u AH = —ve
1) ENHLEI‘} + GZ{Q' = IHGIW:,&H = =ug
(i Nag + .r‘l.l!a,ﬂ = HII;H] {'".l"au,mlﬂ.s =0
(IVIMgC Oy = Mg + Eﬂzh}.ﬁs = +ve
The correct option is D
' lonization energy is the energy require o
remove one mole of electron from gaseous
atom to form a cation.
Nagy — Na* +e”
lonization energy increases across the period
and decreases down the group. if number of
subshells are held constant, the greater the
valence electrons of an element the greater the
lonization energy.
(B = B,y + e~ 1 ionization energy
{0 E@J -+ E[l;i + e~ 2™ jonization energy
The correct option is C

3.t = 69.9 days
T1=17

o

- e e e

=

-Iﬂib =N, - Nﬂ

18 = 100 — N,

Ny = 100 — 18

= 82% Yol |1y
Where Ny = Amount of radioisotope
l'l:ma'ming

N, = Original amount of a radioisotope

One Time Success Tutorial a.k.a Diligent

N, =1 for fraction bui M, = L0
percentage,
"
o )
R o 2

(1)" B2
2/ 100
l n
() -0s
0.5" = 0.82
Take the logarithm of both sides
Log0.5" = Log0.82

nlogyy = Logii*

Logte”?
n=
Logly
—0.0862
WY i,
—0,3010
= 0.2864

t

ButTh) ==
7 i

_ 639

T 0.2864

= 244.0642days
T% = 244.1days

The correct option is D
24V = 50cm® = 50 x 10~*m?
T =25°C = 298k
m = 0.0286g M =1 R = B.314]/mollk
P = latm = 101325N /m?

PV = nRT
Et 14 Mass _E
= olarmass M

PV = nRT = MRT

i M
prae—

e M
M__mRT

- PV

0.0286g X 8.314/ fmolk x 298k

101325N/m? x 50 x 10-°m?
70.8585592 o
=T 06625 -
M = 13.9864g/mol
M = 13.99g/mol
The correct option is C
25. R.M.M of 0, = 32g/mol

Mass of 0y = 16g
Reacting mass

Ne, = “polar mass

s 169 = 0.5mol
32g/mol

R.M+H ﬂf Eﬂz — “ﬂfﬂ‘lﬂf

Mass of €0z = 229 _

57063474749, 08143783394
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Aeacting mags

L e —
s+ Molar magss
210

A

= .
“u ."l“-lr

he volume of 0y = 300dm?
he violume of €0y = 300dm?
PV = nRT

RT
Po, & —

= 0.5mol

v
. 05mol x 0.082atmdm® fmoik x 300k
300dm? .

12.3

" 3pp M

Po, = 0.041atm
nRT

< D-Smol x 0.082atmdm? /molk x 300k
300dm3

= 0.041atm
Pr = Py, + Peo,
_=0.041atm + 0.041atm
= 0.082atm
The correct option is D

201272013 CHEMISTRY 001 TEST

1. Determine the identity of "a” and “b” in the

following :
U~ ‘i.?rhq-'u'
Pb . s;ﬂf'l‘ ﬂbﬂ -

(a) a= Gamma ray; b = Island of stability (b) a =
Electron; b = Positron (c) a = Alpha particle: b
= Elecron .

(d) & = Positron; b = Alpha particle |

2. How many molecules are present in 15.43g of
butyl alcohol, C4HyOH? (Avogadro constant
= 6.022 x 10** molecules/mol). (a) 12.5 x
10** molecules (b) 1.255 x 10%* molecules
(¢) 1.272 x 10** molecules (d) 12.72 x
10%? molecules,

3. A mixwre of common salt, ammonium
chloride and barium sulphate can best be
separated by (a) Addition of water, followed
by sublimation and then filtration (b) Addition
of water, followed by filtration and then
sublimation (c) Fractional distillation. (d)
Sublimation, followed by addition of water
and then filration

4. A gas took 231 seconds to stream through a
small hole. Under the same condition, an equal
volume of argon took 238 seconds. Calculate
o respectivel m ur.::uiﬁ
of the gas Y mass =
gmol™). (a) 32 and 16 respectively (b) 16 and
8 respectively (c) 8 and 4 respectively (d) 64
and 32 respectively '

./ salicylic acid, C,Hg0,, with methanol

Ve { an :kmo
§ A radicactive isotope O !
number 235 and atomic numl:m 91, u‘g
' : 0 give an
alpha particle emission |
which then ahsorh & neutron and hﬂl.‘:
particle lo form an clement Y, wm‘h

loses an alpha partic le and a gammg '
to give an element £ What e the ;::
mass number and the atomic m
element ?'1 1a) 229 and K9 {b]‘ m M “:
227 and 87 id) 228 and 88 [

6 Calculate the heat of formation of 9
given that the heat of combustion of Methy,
is —B91kjmol”" . The heat of f S
€Oy and H,0 are —393 and —286kmy,.,
respectively [C = 12 H=10 = 16], *
~74 k.Jmol™*(b) +B0k/mol~t >
+74kjmol ™" (d) —BOkfmol™?

7. Which of the following suppors
conclusion that a solid sample is a mixge.
(a) The density of the solid is 1.3gdm™ (5) Th
solid absorbs moisture from the
{c) The solid can be ground 1o a fine powe
(d) The solid has a melting point range of 23,
262°C

B. What type of bonding you expect in th,
compound, PF:? (a) Dative(b) Electrovaley,
() Metallic (d) Covalent \

9. An ion X™ has 14 electrons. How man,
unpaired electrons are there in the ety
atom of X? (a) 4 (b) 3 () 2(d) 1

10. Consider the following combination of atoms
LNa&CIILH&CINLCl&CIIV. N & H
\!.Ca&F.Whichuflh:fulhwiug
information derived from the combination:
above is NOT correct as regards the possible
type of bonding between each pair of aton’
(2) The covalent bonds in I and IV will ke
polar (b) I and V will form ionic bonding (¢!
None of the options given (d) I, III and IV
will form covalent bonding

11, Methyl salicylate is prepared by heating

CH30H, as shown in the equation:
CrHeOs + CHyOH - CyHg0y + Ha0. In ®
experiment, 1.50g salicyclic acid s reactd
with 11.20g methanol. What mass of methy!
salicylate will be produced? (a) 1.658 ®
11.20¢ (c) 53.19g (d) 1.50g

12. The models/sketches




_ of the ‘above models

b ajnd { .?llfbau rul wul;‘fin:;:;li.
nectively? (a) 1 and Es
g1 | and 11 (d) L, IT and Iy [h]miudm[ﬂj

hich of the l"nl]mldng daducﬁnm

the  observations jj Cormelate

“_L__ Ompson
Observati [ oL )
e o o e
..:-I:;r:L'J!': .placgd T:l sh'aighlﬁne
heirpath
L
e g | T B

the positive plate
M The rays pass They are bigger tho
through a thin atoms s
sheet of

aluminum foil
[IV. The rays cause They pOssess |
the wheel of a momentum/
small paddle 1o energy
]'{J-I:IIE-'
{2) ], 1T and IV (b) I, I1I and IV (c) L 1T and II
(d) I, 111 and IV
Potassium trioxochlorate V, KCl0,

decomposes on heating 1o form potassiurm
chlonde and oxygen as the only products.
What is the volume of oxygen that would be
collected at standard temperature and pressure,
if 24.50g of potassium trioxochiorate (V) was
heated? [K = 39; 0 = 16; Cl =355:
Molar volume of gas at standard state =
224dm?). (a) 8.10dm® (b) 5.33dm® (c)
3.74dm? (d) 6.72dm>

Given that standard heat of formation of
C0, is AH7 (COp) = —94.05Kcal
AHP (CH,) = —17.89Keal, AHE (|H20) =
-68.32Kcal and AHJ(Cu0) = —37.6Kcal.
Calculate the standard enthalpy change at
298K for the reaction: CHygg) +4Cu0) =
COy() + 2Hz0(r) +4Cuqy) (a) —62:4Keal
) +973Kcal (c) +624Kcal (d)
=97.3 Kcal
ﬁ-ﬁneisnmpenfﬂrhasahalflifenﬂﬁjhﬂﬁ
~ How much of a 2.00 g sample remains at
end of 1.00 day. (a) 1.525g (b) 0.730 9 (©)
_ 0.780 g (d) 0.500 _
‘ihﬂtﬂ:i.n[:}th: 4 of a gas (a) Decreases
the density of the gas (b) Lowers the average
density of the gas (d) Decreases

3l D

. Electro

Segativity (a) I, 11 ang 1v (b) Tand IV (¢) L.

and IV (d) I, I apd m
9(0H), is precipitated when
acl; reacts with 402 of NaoH

complete precipitation) [Mg =
24 Na =23 =10 14 4

9.5¢ of M
(Assume

} 3.9 2.2

(€) 2.9¢ (d) 2.5¢ e
. Cons; i -

e 1?;' Iﬂ: ﬂ-:;llnw:ng nuclides: 1. '2¢ 1. '3

, ‘ 8C Which of them are neither
1S0lopic nor isobaric? (a) 1, 111 and TV (b) I I

and Il (c) I1, Il and IV (d) I and TV
1s5olution of non-volatile impuritics affects
Which of the following properties of the
liquid? 1. Vapourization 1. Bailing point II1.
Vapour pressure [v. Freezing point. (a) 1, M
and IV, (b) I, I and III (c) I, IL 111 and IV (d)
IL, 1Ml and IV
A mixture of gases containing 80.5% N,,
14%0;, 5.5% CO,. If the total pressure is
1.01 x 10° pascals and the vapour pressure of
water is 6.25 X 10° pascals. Calculate the
partial pressure of the major constituents
respectively,

(@) (76.27, 15.55 and 3.21) x 10" pascals (b)

23

(90.27,15.00 and 6.25) x 10" pascals (c)
(80.00,13.27 and 4.21) x 10° pascals (d)
(76.27,13.27 and 5.21) x 10" pascals

- You are provided with two miscible liquids A
and B and a salt C which is soluble in one of
the liquids. State the separation technique(s)
you will use to obtain pure sample of C, if C
dissolves in one of the liquids without the
application of heat. (a) decantation and
filtration (b) crystallization (c) precipitation
and filration (d) sedimentation and
crystallization

24. Calculate the mass of solute in 250.0ml of

25

-

From the

205 M NxSO; [Na = 23, § = 32,
0 = 16] (a) 72.8g (b) 7.28g (c) 22.8g (d)
145.5g

_ What volume of C0; measured at STP will be

when 21g of NaHCO, iajcumpleteh:
decomposed (a) 2.4dm’ (b) 2.6dm” (c) 2.2dm
(d) 2.8dm’
SOLUTION
U — ‘ﬁ'{; + 2He
14 r+ 1€
Lo eqn.nl:um above, it can be infer
ﬂ,i,ma]phgpmﬁ—:h{gﬁe]andhisa

& o asicle (3€). A beta particle is a fas

: of electron. This implies that a
moving stream an electron.” Therefore, & =

beta particle is
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5

Re

alpha Particle and b Note: that,

electron

POSIon jg 4 positively charge electron
The correct option Is C
R-M.Mof yHoOH = [4(12) +9(1) +

16 + 1)g/mol = 74g /mol
ACNNE mass of CsHy0H = 15.43g

15.43g e
CallgOn = m = [.20851mol
n Number of molecules
CsHyOon = ——

6.02 x 1028 molecules/mol

Number of molecules

= 0.20851 x 6,02 x 1023

==
-

3.

molecules
1.2552 x 1023 molecules
The correct aption is B
A mixture of common salt (NaCl),
ammonium  chloride (NH,CI) and Barium
sulphate (BaS0,) can be separated by the
following processes,
(1) Addition of heat 1o allow NH,Cl w0
5 thermal dissociation. Note that
NH,CI does not undergo sublimation but
thermal association.
{ii}Additi;nn of water 1 dissolve NaCl ie.
tion
‘(:ﬁl;ﬁ}h:atmn 1o remove BaS0,
iv)Evaporation to dryness to recover NaCl.
Therefore, the processes are:
Thermal dissociation — dissolution —s
filtration — evaporation
Since many people hold that NH,Cl sublime
whichiunmtrue.thnprmmianﬁinﬂ;e
separation of the mixture, can be written as
sublimati — dissolution — filtration —

L 4 M, ;
':f" ;f::'(fuaqmlm:um of gases)

tgas = 231s, t,, = 2385
2310 1M

238~ | 40

Square both side ,

20 [ [Mews
38/ | 40

1089 _ My,
1156 40
ALe 1089 x 40

1156
Mgas =~ 3Bg/mol
Molar mass = 2 X vapour density
I=2xV,

Mo, = = 37.6817g /mol

b, L)

None of the option jg
< ..'3}':1,:_& — 3'3.1;,?1.' + ;HE
BIX +in— 22Y + 9%
232y, 1287 + He + ¥
The correct optioy Isp

“Orregy

CHy(g) + 2050, —
AH = —891k//mol
{i1) Elil + G;m} — EDI[j]
AH =
(i) Hag) + 5 0atg) — HaOpy,
AH =
(iv) l‘:(s} + 2”3(3] — EH“Q}
To obtain equation iv, the :
formation of methane myg bem“rf .
equation il must be multiple by 5
adding equations i, ii, iii up, N
equation is multiply by a facigr, its ﬁHJ
also be multiply with the same f“‘:‘ﬁl,hq-
equation is reverse the sign of ity f-,:
also be reversed, '
Eﬂzu] + IHI{'.'@, — CH"H#] + ZE;{H AY = - iy
o) +Oag) — COyp) AH = 393y,
2Hyig) + Ozp) — 2H;0.,, AH =2 .
l':gﬂ + ZH“E] — EH‘ AH = =

m‘h} +5 by

*E'S‘Jiql

=20y

=7 g

8. The bond furmhﬁwaentwonm-melal!m

covalent bond. However, if one of he np. |
metals is an b

(v) N & H — polar covalent bond
(¥) Ca & F — ionic or electrovalent b0%
The correct isD

11. C';H,;D; + cH;'DH i EI‘HIGI-*M .



. 11.20g
Ml ;\f f.‘fHﬁ.ﬂ! = IHBEIH‘"}'
1 of CHyOH = 32/mol
5

B 1
o = 738 920 = 0.01087mot
11,20 7

JON - 32 Eﬂmﬂi = DJSM{}I

. imiting reagent is C;H, 04
~xcess reagent is CH OH

f, M.M.of CaHgO3 = 1529 /mol
eq Of FHHEf}g formed

1
92 —mol X 152g/mol = 1. 65g

The correct option is A
e mode I disobey Hund's rule because each
: gecenerate orbital must contain a single
clectron before electron pairing occur.
The mode IT disobey Aufbau principle because
the lower orbital S is not completely fill before
filling the higher orbital P.
The mode I disobey Pauli’s exclusion
principle because of the same spin ufﬂu two
¢lectrons in the p-orbital,
The correct optionisC !
The observations i, ii & iv and their deduction
are in accordance with JJ. ’[humm 5

prmment
The correct option is A

.|
24.50g
R.M.M of KCIO; = 122.50g /mol
24.50g
= 122 S0g Tl

3
N, = 3 x 0.2mol = 0.3mol
Vi vol at s.t.p
%~ 22.4dm?/mol
Vol at s.tp. = 0.3mol x 22.4dm*/mol

= 6.72dm?

The correct option is D
9. Chyyy +  4CuDyy — €Oy + 2HiO0pg + 4Cug)
The heat of formation of an element in it pure
State is zero. All enthalpy of formation are
measure for one mole of the species
IHy = (=17.89Kcal) + 4(—37.6Kcal)

Nkcio,

=-17.89Kcal — 150.4Kcal
= ~168.29Kcal
IHy = ~94.05Kcal + 2(—68.32Kcal)
+4(0) _
= ~230.69Kcal ‘- -
= LHp — LHy S -
= ~230.69Keal - (-mazﬂm

'-2311 69Kcal + IEB.Z‘JEM d‘

The correct aption is A

16, T1 2 = 16.5hrs

17.

n = Zq
t = lday = 24hrs
HE =
et 15 . 45sc
Ty 165 11
-ll n
Ny = -
)
1 S35
=2()
=0.7297g
=0,73g
The correct option is B

PRT
P=—=

The pressure of a gas is directly proportional
to its absolute temperature and density. But
the density of a gas is inversely proportional to
its absolute temperature provided the
paramelers are measure ope Al a Lme
Therefore increasing the pressure of a gas
increases its absolute temperature and kinetic
energy but decreases it density.
The correct option is A

18. The correct option is A
19. Hgl.'.'.l'] + 2NaOH — ZNaCl + Hgl:ﬂ”};

R.M.Mof MgCl, =95g/mol
R.M.M of NaOH = 40g /mol
R.M.Mof Mg(OH),; = 58g/mol

950g
nﬂjft; = 'ﬁm = D.1mol
49

Nyaon = W = 0.1mol
Nmgei; * Nvaon

ol o

1 2

0.1 : 0.05
The limiting reagent is NaOH
The excess reagent is MgCl,

Nugiony, = 1 % 0.05mol = 0.05mol
Mass of Mg(OH); = 0.05mol x 58g/mol =

2.90g
The correct option is C

20, Isolopes have the alomic number e.g

5.,.1‘:! & ‘“f {

hmmha?ﬂth:mneuEﬂn oumber ¢ g
Hﬁr £ IED

I.lubﬁﬂ h“g the same mass number e.g
140 & Hc

I‘:Dlﬁ that }C, '3C & 120 an peither isotopic

nor uuwh:
Hc' & “[} are peither isotopic nor isobaric
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Many Students will go for option [ but the
MosT COITeC] Oplion 15 A
: The correct option is A
<1, Dissolution of hon-volatile impurities affects
In a quuui affect its | boiling point I1. freczing
Poant 111 Vapour pressure TV vapournzaton
The correct option is C
- > B 5
22 Xy, = — = 0,805
14
A = = 14
A 190 - V-4
8.5
Xco, = —— = 0055
% = Jop = 0.05¢
'F?"E_ =XHEPT‘
Since the Eases are collected over water
PT w0 F.'ﬂﬂ-'l +FH}9

1.01 x 105 = Foas + 6.25 x 107
Foas = 1.01 x 105 — .25 x 10
= 9.475 x 10* pascals
P, = 0.805 x 9.475 x 103
= 76.27 x 10%pascals
Pﬂz = I‘,E.Pr
= 0.14 x 9.475 x 1p*
= 13.265 x 103
= 13.27 x 107 pascals
Pl.'ﬂ; = xmzp'.l'
= 0.055 x 9.475 x 104
= 5.21125 x 103
= 5.21 X 107 pascals
[P,.,,.sz. Peo,) = (76.27, 13.27,5.21) x 10°
pascals ;
The correct option is D
23. Precipitation is a separation technique use to
scparate a solute from its solution by the
addition of another solvent which is miscible
wilhthcmhuminﬂ:eﬁntmlmiun but in
which the solute is insoluble. The Precipitate
form is then filter off.
The Eﬂ:‘l'ﬂ‘:t option is C

Flem
24, I']H.,,,m‘ = 3000 X molar conc

2
= mx 2.05

= 0,5125mol
Reacting mass

Nwazs0, = molar mass
R.M.M of Na,50,
= [2(23) + 32 + 4(16)]g/mol
= 142g/mol
mass of Na,50,
= 142g/mol X 0.5125mol
= 72.775g
= 72.80g
The correct option is A
25. ZNaHCOy3 — Na,C0, + Co, + H,0
21g

HM.M I!.:'f HﬂHE{}-l = qufmut
Reacting mass

F'L-;..;rr.a.h T
21g
= g mol
Nen, =1 % 0.25mol = 0.125mp;
" volumeats.t.p

moldr mass
= 0.25mal

Meoy = molar gas volume
volume al 5.1.p 13 .
= 0.125mol % 22.4dm? fmo]
= 2.8dm?
The correct option is )

2011/2012 CHEMISTRY 00 TEsT
1. Consider the under-listed types of bang,
electrovalent bond II. covaleg bugg
metallic bond IV. Hydrogen bopg V.4
bond V1. Van der Waal's forces. Whis
them affects the physical ;
compounds containing them only? (a) oy
and VI (b) IV and VI (c) 1, 11, Il and 1y (4.
IV and VI
2. Which of the following statements isfare
L covalent liquids are more volatile than |,
liquid II. covalent molecules are char ot
by high value of electronegativity diff
I metallic character of elements daen.

3. Four students were given a solid subsw
each to determine the melting point
following values were obtained respective
119 - 121°C; 124 - 125°C: 110 - 120
130 - 139°C. How many of these ul
substances are pure? (a) 3 (b) 4 (c) 1 {211

63.5; Na = 6.02 x 10™) (a) 3.01 x 1073
>27 X 107%g (¢) 130 x 10-2g (@) 4"
107*g )
6. 2.2g of propane raised the temperature uﬂ
of water in a bomb calorimeter by 75°C
buming completely. The heat of combus#”
m a5 ubminﬁd fl'nm this ﬂ‘P“ l:u-
(Specific heat capacity of water i
42/ g™ ¢ 21y H=1)
~661500k/mol~! (b) 6615k/mol

661500k/mol~1 (d) —661.5k/mol™




Oom of ]'le'['in-m.' of u-lmﬂldm"
'jm:.:.”-. tmioxocarbonate (IV) wers H:?;r;mmx
a solution of tewaoxosulphate (V1) acid vy
enolphthalein as indicator, If yhe e |4
fitre WS lh.ﬁﬁkmj_ what is the Cﬂﬂﬂenmj[ﬁ;
aldm ™) of the acid? (a) 0.07
0119 () 0.0562 6100373 (c)
which of the followin
determine the radius of angm:,:; lfmu?m?;
of shells occupied by electrons 11, the shipldin
of the outer electrons by the inner electrons ll'f
 the cnergy released when an election is add
fo a gaseous atom IV. the attracting forces
“petween  the nucleus and (he oUtEr Rt
‘electrons (a) L I and IV (b) 1, IT and [y © 11
Cand IV only (d) I=IV
. A sumple of helivm gas is collected in 4
| contaner with a iny hole in it. The helium gas
effuses at a rate of 0.20 moles per minute. if a
| sample of methane 2as is allowed to effuse
under the same conditions, the rate of effusion
- of methane is (2) 0.14 mole per minute )
(d) 0.05 mole per minute '

0. At room temperature chlorine exists as a Eas,
bromine as a liquid and jodine as a solid. The
physical states of these elements indicate that
boiling point (a) increases from top to bottom
of a group (b) is independent of periodic
positions (c) decreases from top to bottom of a
group (d) 15 constant within a group element.

1. aCr;, 03~ + bSO3~ 4+ cH* - dCr3* +

 eSOf” + fH;0., When the ionic equation
above is correctly balanced, the respective
values of a, b, ¢, d, e and f are (a) 1,3, 5, 1, 3
and 4 (b) 2,3,5,1,3and 4 (c) 1, 3, 1, 10, 53

- and4(d)1,3.8,2,3and 4

12, Which of the following is the correct order for
the degeneracy in the d-, p- and s-orbitals
respectively? (a) S5-fold degenerate, 3-fold
degenerate and non-degenerate (b) non-
degenerate, 3-fold degenerate and 5-fold
degenerate  (c)  non-degenerate, 5-f
degenerate and 3-fold degenerate (d) 3-fold
degenerate, S5-fold degenerate and DoD-
degenerate.

13. Which of these statements refer to gamma
radiation L it has very short wavelength IL it
cannot be stopped by a thin sheet of Al IIL it
~ could travel up to Scm upward in the
. atmosphere IV. it is non-particulate. (a) L, IL 11I
~and IV (b) I only (c) I and Il only (d) L, Il and
. only e

4. Below is a list of some attractive forces m:i
' species together L positive-negali

10n attractions II. permanent dipole-permancnt

Bba - -

tend One Time Success Tutorial a.k.a DII_WT"':“"‘

lemporary dipole attractions [V, ion-dipole
attractions V. permanent dipole-temporary
dipole attractions V1 permanent atom-highly
electronegative atom  attractions. Which of
these atractive forces constitute Van der
Waal's forces? (a) I, IV and VI (b) L, and IV (c)
IV and V1 (d) 11, 1l and V

15. Which separation techniques will respectively
ieparate the componenis of mixtures of |
KNO; and KCIO; 1. iodine and sodium
chloride III. kerosene. petrol and diesel oil and
IV. dyes (a) chromatography, distillation,
fractional crystallization and decantation (b)
fractional  crystallization, sublimation,
fractional distillation and chromatography (c)
fractional distillation, fractional crystallization,
sublimation and  chromatography  (d)
precipitation, volatilization, distillation and
dissolution in ethanol.

16. Consider the following compounds. L BCl; IL
NH, 1. H,0 IV. C0,.In which of them is/are
the central atoms not excited before being
hybridized? (a) L and II (b) 0 and I (c) L I
and IV (d) L, IL, III and IV

17. The quantum number that indicates the position
of an orbital about the three axes in space
(orientation) is the (a) spin quantum number (b)
angular momentum quantum mnumber (c)
principal quantum number (d) magnetic
quantum number

18. The values of the oxidation number of oxygen
in water, hydrogen peroxide, oxygen molecular
and sodium superoxide respectively are: (a)
-2,-1,0 and -1/2 () -1,-2.0-4
(c)—2,-1,-2and 0 (d) —2,—1,0 and —4

19.200em® of 0.10moldm™ AgN©@; and
250cm® of 0.10mol dm™* CaCl, are mixed.
What is the mass of the precipitate that will be
formed in the reaction? (Ag = 108, Ca = 40, C]
= 35.5). (a) 2.77g (b) 2.67g (c) 2.57g (d)
287g

20. Sodium chloride can be separated from rock
salt by first adding water to the mixmure to
dissolve the sodium chloride. The further
separation stages are
(a) filtration followed by decanting
(b) evaporation followed by filtration
(c) distillation followed by decanting
(d) filtration followed by evaporation

21. An element X has two major isotopic forms
("X, and ""Xs). How many atoms are of the
lighter isotope in an isotopic mixture

—~ containing 2000 atoms if the RAM of X is
10.27 (a) 1800 (b) 400 (c) 800 (d) 1600

27. Given that the heat of formation of £0; is

—394 kfmol~* and the heat of combustion of
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23

CO ix ~2R2k/mu what : p
'y N Imh

Iormalieg Al L d

112 k)mnl ™!

i III: Ll'r'h--.’

+H 76 J-I||,~;|,.I 1

Which of the following 18 NOT TRI E "|r a
neutral element in its ground state uj:h. !.'|~]-I-1l.-
numbes 197 1 1t has no d arbitals at all .,” J]
has empty d-orbitals [11. it has a total of 7 ant

MRS, 5
12 electrons in its s- and p-orbitals FESPeC Ve

TV, it has four quantum or encrRy Jevel V. il 15
a p-block element (a) T and V only (b} 1. i
and IV (c) 1, [l and 111 (d) 1. 11, Il and V

24. Below is a list of some chemical species which

could ict as acids or bases: 1. H50; M. CI°
ML Cu®* IV. OH~ Pick the Bronsted LowTy
acid and Lewis acid respectively: (a) 1. and IV
(b) 11T and 1 (c) TV and 1 (d) T and 111

25. Covalent bonding involves overlapping of pure

and/or hybrid orbitals such as L s-s IL p-p
(linearly opposed) I p-p (parallel) IV. sp-s
V. sp-p (linearly opposed) V1. sp-sp. Which of
these overlapping are present in carbon (IV)
oxide molecule? (a) IL, IV and V1 (b) Il and V
(c) 1and VI(d) L IL, IV and VL

SOLUTION
Electrovalent compounds have a high degree
of dissociation in aqueous solution. Hence the
reaction in aqueous medium or solution is very
fast (ie. high rate of reaction). Therefore
electrovalent bond affects both the physical
and chemical properties of the compound that
contain it.
Covalent compounds have a low degree of
dissociation in agueous solution. Hence their
reaction in agueous medium or solution is very
slow (ie. low rate of reaction). Therefore
covalent bond affects both physical and
chemical properties of the compound
conlaining it.
The only difference between dative
compounds and covalent compound is that
dative compounds are less volatile. Therefore
dative bond affect both the physical and
chemical properties of the compounds that
contain them.
Compounds containing  hydrogen bonding
have a high degree of ionization in aqueous
soluton. Hence their reaction in aqueous
medium or solution is very fast (i.c. high rate
of reaction). Therefore hydrogen bond affects
both the physical and chemical properties of
the compounds contuining it,
Hnummﬂ;ldbc ':dm Van der Waals
forces affect only the physical i
the compound that ml"ﬂpﬂﬂuuf

mhh ral

" and iii are wrong.

temperature c.g.

4. m=12g.

. Noofatoms =5

careful Jook ut the question, will «
ihe examiner who set the question Mh!
13 in has mind as the commect ;mn_nm %!-
student of chemistry  will knnw “_:.l-',
options are not absolutely correg

- H
for the level of our study, it i8 saye h:'h
D as the correct answer e

The correct option is D
[he statements in i and iv are ¢ 1

npt]ﬂﬂ

The correct option is B
ubstance melt at a narrgy

i 119°-121°C, m%
From the range of temperature give only )
of the substance are pure.

The correct option is D
V =2097dm?, T =250
298k P = 0.5atm, R = 0.082]

mRT
=T
m
wheren = —
12 x 0.0821 x 298

0.5 x 2097 = >
12 x 0.0821 x 298

M=—35x%2097

= 28g/mol

Therefore the gas is either CO or N,

their relative molecular mass is 28g /mol
The correct option is D

No of atoms _ Mass of Cu

~6.02x 10  Molar mass
_ Massof Cu

602x1022 @35
5x63.5

New

The correct option is B

Mass of C3Hg = 2.2g
g
'Hg{mul = 0.05mol

Mass of H,0 =

Af = ?gﬁclﬂ 105¢

Gy = 42//g°C

Heat absorb by H,0(Q) = mca8

=105 x4.2x 75

= 330.75)

= 33.075k)

Eﬁ,‘:’m by burning C; Hy = Heat 8%
¥

0.05mol of propane liberate 33075K °

energy

Imole of propane liberate xkJ of enersy

Cyly =




—— = 661.5k]

nthalpy of combustion of c. .y
5kf/mol. The negative sign ;mjﬂ“:ﬁ
e process 15 an exothermie ProcEss &
The correct option is D
yse of phf:nnipﬂmig‘m impiiﬂﬁ ﬂlﬂt the

jtant solution 15 basic. This imp'liu;—,g s
v . 005 15 iN EXCESS.

::'Ipll?:f-.U'j + H 50, — angﬂ* +2NakCo
wote that if the indicator is methy] Ul‘atlgeaﬂg
aa0t100 wiould be

Na, COz + Hp50, — Na, 50, + o, + H,0
Cills and H_zﬂ {_IE H2E03] ind-il:ﬂlﬂ that the
esultant solution is acidic.

INa;C05 + HyS04 — Na,S0y + 2NakCo,
wocm’, 0.1M  26.80cm’ ;

Vol in cm?®

1600 X molar conc

T
20
i % 0.1
1000
= 0.002Zmol
; _ 1mol of H,504
J!,q:.i'h‘q. = 2 mol gf Hﬂzcﬂg
x 0,002 mole of Na,C0O4
= 0.001mol
Vol in em?®
1000

:—;—-x
0.001 500 maolar conc

0.001 x 1000
26.8
Molar conc of H:50, =

=0,0373M

= 0.04M

The correct optien is B
§. The radius of an atom (i.e. atomic radius)

depends on:

(a) The number of shells occupied by
electrons _

(b) The shielding of the outer electrons by the
unner electrons. :

(¢) The attracting force between the nucleus
and the outermost electrons. That is the

Ni,s0, = X molar conc

= molar conc
0.001 x 1000
268

nuclear charge effect.
The correct option is A
9, oty _ [
RHI ”E.H.‘
Re =02, Reyy =2, Mye = 4 My =1
Rfﬂi -y
02 = |7e
1
02 3

10.

11.

Rf"ﬁ = U_;.: = 0.1

The correct option is B
The boiling points of solids are higher than the
boiling point of liquids while the boiling
Points of liquids are higher than the boiling
point of gases. Therefore, the boiling points of
the Halogen increase from chlorine to iodine
through bromine. This implies that the boiling
points of the halogen increase down the group
(i.e. from top to down).Note that it is not a
general rule that the beiling point and melting
point of the elements in a group increase
down. From group 1-IV the boiling point of
the element decreases down the down while
from group V-VII the boiling point of the
elements increases down the group.

The correct option is A
Cry05~ + 503~ + HY — Cr3* + 505 +
H,0
The hydrogen ion, H* indicate that the
reaction is to be balance in acidic medium.
Cr08~ — Cr3* (red)
S03~ — 50~ (ox)
Cry08™ + 14H* + 6e~ — 2013 + TH,0
S0~ + H,0 — 507 +2ZH* + 2e~

Cr0f~ +14H" + 6™ — 20r™* + TH0 . %1
S0§"+H,0 — SO}~ +2H* + 2 ......% 3

Cry0%3 + 14H* + 6e~ — 2Cr** + 7H,0
3503~ + 3H,0 — 350] +6H* + 6e~
3505+ Cry07” + 8H" — 210r"" 4+ 350§~ + 4H,0

=a=1b=3,c=8d=2e=3,[=4

The correct option s D

12. Degenerate orbitals are atomic orbitals with

the same energy level. It is the number of
orbitals with the same energy or quantum level

in a given sub-shell,
Sub- No of Degenerate
shell or orbital
bit
al
s 1 Non-degenerate
p 3 3-fold degenerate
d 5 5-fold degenerate
f 7 7-fold degenerate
The correct option is A

13. A gamma ray (y) has the following properties

(i) Itis electrically neutral

(i) It travel at the speed of light ie. 3 x
10°m/s

(iii)It has a quality number of 1

(iv)lt has the highest penetrating power about
100m in air.
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AH = —112k} fmo|
{he correctoption s B~
nent be represented by X
2 s 2p® 3s” 3p° 4!
n empty OF VACRTA 0L KRIY
< a total of 7 elec g
hell/orbitals TOnS it the g
s a total of 12 electrong in
4shell/orbitals
has 4 gquantum or engrgy fE\re]
15 a not p-block elements
+1ts belong to group |
Its belong to period 4
The correct option is A
ccording to Bronsted-lowry an acid s a
shstance that can donate a proton while 3

the p-

e

laws E.I:'llj 15 an Suhslan_cﬂ Whjl:]] mpt {
are pair of electron during bondi BN

gF.. BeCl, , cations,ete,
The correct option is D
[‘j =C=0

L o
r

Hence the sigma bond between C and O is sp
|aterally overlapped orbital. Hence the over-

opposed) & p-p (parallel).
The correct option is B

201072011 CHEMISTRY 001 TET :

same Telative molecular mass melt 'H_I_';?El—
81°C and 120 — 122°C  respectively. ‘Which

reasonable for the mixed melting point of the
Q71 70-75°C 11 82-88°C IIL 110-118°C IV.
_ ()M only : j |
= One of the postulates of the kinetic theory of

gases is that ‘the collision between the

Motion  indefinitely (b) Gases can be
, Molecules can occupy any available space.
 Analysis of a metal chloride MCly shows thal

‘Otains 67.2 percen chlorine by mass.
*“Thine the atomic n:;ss of the element M

fespective pattern of hybridization of

;_?“"'ﬂ 4om in the - CO; NH,

hase is @ substance which accepts a proton, A

.H acids are electron deficient e.g AlCL,

The -'glﬂfhﬂ[l E‘il}]]l in CDI is S‘F'h:'hﬂ 'r[].- : Thﬂ.
cutmost orbital of oxygen is the p orbital.

_p. the pie bond between C and O will be p-p

lapping orbital in CO, are sp-p (linearly

I Two solid substances P and Q of about the

of the following will you consider as
homogeneous mixture of 1g of P and 12g of

125-130°C (a) IV only (b) I only (c) 'I_I oniy

molecules is perfectly elastic’. This implies,
hat: {a) Gas molecules will continue their

“ompressed (c) Gases can expand (d}G‘“

4 335]. (a) 65.5 (b) 52.0 (c) 32.0 () 4“{23

5p’, 8 » 8p* und ¢ . (e} sp, 5p’. sp and sp’ |
sp, ‘&PE' Sp and .-4]:-;l i G A g
is “’j A ga% al room temperature while H,0 is
i 'q"{d- What can explain the difference? (a)
H:S s flammable (b) H.S is a heavier
Molecule (¢) H,0 is amphoteric (d) The
: onegativity of oxygen allows hydrogen
onding,
Tl‘-lti following deductions were made dunng
the investigation into the properties of cathode
Tays except: 1. Cathode rays cause fluorescent
. Streen to glow IL The rays are bent towards
the negative electrode when an electric field is
Plﬁcﬁd in their path Il The rays can cause
motion on a paddle wheel IV. The rays are
hel:ﬂ towards the N-pole of a magnet V. An
Object placed behind a perforated anode casts
a shadow on the screen. (a) IV and V only (b)
Land V only (c) IV only (d) II only.
7. In the bid to complete and balance the
equition:
CrO4" (aqh+ Br(ag) — Cr**(ag)+Br0'(aq) in
a.lka]mf medium, a student obtained:
aCrOy"(aq)+bBr (aq)+cOH (ag)+dH;0(1)
—WCr'(ag) + xBrO" (ag) + yOH(ag)y+
.ﬂlzG{lJ The values of a, b, ¢, d, w, x, yand z
are respectively: (2) 2,3, 0, 10,3, 2, 5 & 0 (b)
2,3,0,5,2,3,10,&0(c)2,3,10,0,2,3,0 &
5(d)5,2,3,0,2,0,10& 3
8. How many moles of air at STP are in a room
- measuring 4.11m wide by 536m long and
2.58m high?(1000L= 1m?) (a) 1.33 x
1077 (b) 2.79 x 1073 (c) 1.52 x 10~3 (d)
2.54 x 1073

' 9. The principal quantum number n represents

. average L size of an electron ¢loud II. Energy
-of an electron 11 distance of an electron from
the nucleus. (a) I, IT and ITI (b) I, and II only

- (c) 11l only (d) I and IIl only
10, Inspect the following nuclear reactions and
- identify which of the reactions exhibit nuclear
*  fusion, nuclear fission and beta emussion
respectively:

© L%Lis + 'n, = *Hes + "Hy+Energy
1. Ny + *Hey — 04 + 'H, + Energy
BIIR Hﬁ!u - 2Si+ _le + Energy
(), I and I () I, L and 1T (c) I, I and I
{d} 10, I and I

11.Listed below are some imporiant covalent
" molecules: L CH, 11 CO; IIL BFy IV. NH,
V-Hlﬂ V1. HEEI‘-; 1
Which of these molecules has/have sp
hybridized central atom? (a) L 1T and V only

(b) I1, V, V1 only (c) I only (d) Il and IV only

12, Arrange the following elements: K, Rb, Cs in
.m of increasing first ionization potential

compounds N
Cl, and BF; are (a) sp, a.p", spz and sp. fb'}
07063474749, 08143783394 Page 53
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{a) K. Kb, Cs (h) ¢ K. Rhb {c) kh, K (d)
Rb, Cs, K

13, Which of the following isfare a mixture! )
Blood 11, Honey 11 Aar 1V Palm wine a)l
I and IV only (b) 11 and 11 only (c) 1, 1L H
and IV (d) I and TV only

14, The partial pressure of a gas i a sample of air
18 0.59atm and the total pressure of all pases in
the air sample is 1.03atm. What s the mole
fraction of the gas? (a) 5.73 (b) 0573 (c)
0.287 (d) 2.87

15. Which orbital is occupied by an electron
described by the quantum numbers n=2, {=
17 What are the allowed values of magnetic
quantum number for the orbital” (a) ip-
orbital; m = —1,0,+1 (b) Zp-orbital; m = +1. U,
—1 (c) p-orbital; m = —1.0, +1 (d} 2s-orbital;
m=-2,-10, 41,42

16. Which of the following species are capable of
intermolecular hydrogen bonds? L HCl IL
H,0 11. CH;COOH IV. KF (a) 1 and 11 only
(b) IT and 11T only (c) L, 11 and III only (d) I,
III and IV only.

17. Which of the following would most likely
have the highest boiling point? (a) NH; (b) HF
() LiCl (d) CHa

18. A monatomic ion has a charge of +1. The
nucleus of the ion has a mass number of 133.
The number of neutrons in the nucleus is 1.42
times that of the number of protons. How
many electrons are in the ion?

(a) 54 (b) 56 () 55 (d)53

19. What volume of 0.225M sodium nitrate
(NaNO;)  solution  contains  5g  of
solute? [Na =23, N= 14, 0=16]. (a)
0.261litre (b) 232litres (c) 0.232litre (d)
261litres

20. When magnesium metal is heated in air, one
nfmnprodnctsiafmndmmnmin'?z.z%
magnesium and 27.8% nitrogen by mass,
What is the formula of the product?

() MgN (b) MgaNs (¢) Mg:N (d) MgaN:

21. The following statements are made to describe
the relationship between pairs obtainable from
nuclides listed below: u'Cr.. “NT. "Cﬁ, le:m.
"Dl I IICﬁ ﬂ.r-ld M‘Cﬁ are imlp“:_ L l!ns ﬂ-ﬂld
MC are isotonic 11 '*Cg and "N are isobaric

V. ' and "Cs are

i Which of these statements is/are
mmct?{a}l.llmﬂﬂtmlﬂh}ﬂ.waudw
only () only (d) 1, III and IV only

29. For the types of radiation given, which of the
following is the correct order of w
penetrability? (a) Gamma rays <
particles < beta particles (b) Beta particles <
gamma rays <alpha particles (c) Alpha

1 .-I.I :-I' 1

% A
s

75
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T IM o betn particles < gan
g ! ' parti les ".]il]l:l [:'-.!Etlvl:llr‘_"s, .;:E r‘rl I-.

v of the following atoms has
potential

Ty,
Gret  jonizanon Nlll‘umu?::
A Jpminum and Phosphorous? EI}B% y
Phosphorous (c)Nitrogen () M“mi]!luﬁ f
Calculate the mass of carbon in grame

o reduce 15.98 of copper () mlh:[m
350 = 16] (@) 2.568 (b)auy
1.20e (d) 2.50¢ | | 800 .
Barium and coppet jons in aqueous .
ceparated by the addition of tetraoxoemt.
(vT) acid to the solution. This me

separation 1% known as: (a) k

Chromatography (c) Crystallization I:
golvent Extraction ,

SOLUTION
If P (melting point range, 78-81°C) apy
(melting point Tange, 120-122°C) are o b;
together, they will act as impurities 1o e
other, Impurity lower melting points bu r,
boiling point.
If P and Q are present in equal amoun g,
mﬁ-l’lmdﬂ will Ml&iminumm
Dlhﬂ.wc,thnpmmnfpum
will lower the melting point and raise
boiling point of Q. the presence of ¢
impurity will lower the melting point of P. |
this case, the melting point of the homogeno
mixmre of P and Q will be:
L?D—TﬁT,ngumtth
(3i) 110-118°C, P acting as impurity 1o Q.
But the boiling point of the homogenou
mi_ihuaufPandq when they are present s
equal amount will be:
1 82-88°C, Q acting as impurity 0P
P will act as impurity to Q because P
present in small amount but Q is preseot !
large amount, In this case P will lower &
melting point but raise the boiling point o ¢
Hence the melting of a homogenous Tt
of 1g of P and 12g of Q will be 110-11§C¥
the boiling point will be 125-130°C.
Thlmmﬂnmun 2 A
hmﬁnmnl-&culmhmryufmn_wﬁ:
gases are made of tny panicles !
3’“’“‘“’ which are in continuous mﬂ‘;
as a result possesses kinetic energy:
basic. assumptions of the Kinetic B
gﬂum- - N 5 ‘
i. A gas is composed of molecules B!

W



dzvmolecules can be
vonsidered
toy

that 15, they possesy masy by
phpible volume or sige i

ules of a gas are in o

| OT and

4 mohon in slmigh‘l lines I:':El

iide with one another and with the “!:I-c!y
5

thetr container. The implication |
slecules of gases exert uon is that

pressure
sher and on the wall of their ¢ On each

~ The collision between paseous
s perfectly elasuc, The imlﬁlil:n;::l;mﬂl:
gascous molecules will continye their
motion indefinitely.

- The actual volume occupi
molecules is negligible m ::h%;
volume of the container, The implication
of this assumption is that gases can be
.;;-J]’l‘l'PI‘ESSC—d

v. Forces of attraction or repulsion between
ihe molecules of gases are negligible. The
ymplication of this assumption is that
gaseous molecules will occupy any
available space. Ji

vi. The average kinetic emergy of the gas
molecules is proportional to the absolute
temperature of the gas molecules. -

The correct option is A

_ Let the relative atomic mass of M be x.

B MM of MCl; = x + 3(355) =

(x + 106.5)g/mol % of Cl = 67.2%

i R.Amof Cl 8 100
%of C1= o mof Mcly . 1
3(35.5) 100

61 2= 41065 @

67.2(x + 106.5) = 3(35.5) X 100

67.2x + 7156.8 = 106.5 X 100

67.2x + 7156.8 = 10650

67.2x = 10650 — 7156.8

h?dﬂ'liiﬂﬂ bonds in & molecule. the greaier the

ncy of the molecule w exist as a liguad
and the lesser the volatility of the substance
but the higher the hoilin nt. Al -

the the b P P 50 note That

. m"‘“ﬂm ydrogen bond or polar bond in

lar the greater the difference

electronegativity of the elements that made p

‘:ﬂm‘f'btmfnm. the electronegativity

s hydro bond: waler |

R.0) mo _ yurogen ng m

The correct option is D
rays are false ray because they

Possess mass and charge. Cathode ray have

the following properties.

(1) When place in an electromagnetic field

move toward the pomiive part or
north pole of the field This shows that
they are negatively charge

(ii) They cast shadows on an opague object
place on their paths. This shows that they
travelled on a straight line.

(iii)They are capable of producing mechanical
motion of a paddle place on their parths
This shows that they possesses mass of
they are massive.

(iv)Their charge to mass ratio is constant. Thus
shows that they are fundamental particle ol
all atoms.

The correct option is D
. CrO%q + Br — Gy + B0

Step 1: Assign oxidation state to all species

that undergo change in oxidation state.

+6 =1 +3
Cr02~ 4 Br~ = Cr** + BrO~

Step 2: Separate the reaction into oxidaton

reduction halve reaction. Oxidation is a

that involves increase in oxidanon
pumber but reduction is a process that
involves decrease in oxidation number

672x = 2
4 Eiﬁ:ﬁga g €03~ — Cr* (red)
¥ = = 51.98g/mol Br — BrO~ (0x)
= 67.2 3: Balance each hall reaction atomucally
= S2gimes and electrically.

Therefore, the relative atomic mﬂl of M is
52g/mol The metal is chromium bunanzﬂf
chromium has a relative atomic mass

3¢~ 4 CrO3~ + 8H,0 — Cr'" + 41,0 + BOH"
3¢~ + Croi™ + 4H;0 — Cr'" + 80K~
200~ 4 Br- + H,0 — Bro~ + 2Hy + 27

-+m.-_..ﬂ|-ﬂ'+H1ﬂ+Zt'
Ezgfmﬂ! EBE:I:P": Bﬂm the numhf[ of electrons in the
The correct option is B two half reactions.
= -._+,'_H_n_-|c:“++ﬂuH AL
Molecules | Eybetd | Shoptt s i +1g$+ur!« BrO- + HyO + 26" %3
san s ga= 4 20101+ 8Hy0 — 2C*" + 160K
s 1 goH™ 4 38r- — 380" BLES T
Cca, Sp |Linear 10 _ﬁ_li-mln_ﬁznﬁi + 3Br0” + 100H
NH, 5p° Trigonal pyramidal 18 1_____:"_.--{-5—;“'_;:'_-_.-;_[1,_3 = 5w = 2,X
l;?‘ spu s planar 12 .4 = =3y=10z2=0

f air in the room
08143783394
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("r.n} = $.11lm % 5.36m x 2.obm
= 56.836368m" = 56.84m’
1000dm
= S6.84m?* x — r__”.
1m?
= 56.84 x 107dm

volats.t.p 5684 x 10°dm’

M

Atr e o2 4dm? mol  22.4dm?/mol

= 2537 .5mol
Nawr = 2.5375 x 10%moles
= 2.54 x 10°moles
None of the option is correct
9. Quantum numbers: These are the numbers
that are given to each energy level of an atom
They are I principal quantum number
represented by n (i) Azimuthal or subsidiary
quantum number represented by {f (i)
magnetic quantum number represented by m
and (iv) spin quantum number represented by
s.
Significance of the quantum numbers
(a) Principal quantum number
i. It determines the energy possesses by an
electron due 1o its distance from the
nucleus
ii. It determines the size of an electron cloud
ili. The distance of an electron from the
nucleus
iv. The maximum number of electron in a
main shell
The principal Quantum pumber (n) has an
integral value of 1,2,34...
(b) Subsidiary or azimuthal quantum
i. It divides sub-shell into orbitals.
ii. It determines the maximum number of
electron in the sub-shell.
iii. Jt determine the shape of orbital
Subsidiary or azimuthal quantum () bas an
integral values of 0 to (n-1).
(c) Magnetic quanium number
i. It deals with the orientation of electrons in
orbital or space.
Magnetic quantum number (m) has an
integral value of - to + £
(d) Spin quantum number _
(e) It deals with the spinning properties of an
electron in an orbital, Spin quantum number(s)
has an integral value of & 1/2
The correct option is A
10, (i) SLi+ jn — 3He + 3H + energy nuclear fission

(1) M4N + 3He — 17He + 1H + energy nuclear fission

(i) 3341 — 335, + _je + energy Beta decay
The correct option is D

Species | Hybridization of central
atoms

11.

12

13.

14.

15.

17.

~bonding
Attend One Time Success Tutorial a.k.a Diligent Tutors: 07063474749,

geCly | e 5
ks | = __—-—-5'.21.\
CHy | ‘SEF\
|'|'_-": ‘ o 5 ; :
NHz | e
Hp0 | O
None of thmgr:ﬂ\\
lonization EREIEY is the minj
n;u_|mrrn:i o remu".rg? 4n ﬂﬁf‘!mn
jsolated atom (Or an ion) in ity groy
increases across & period and
the group lor the group | meta), lhf%
jonization energy decreases in th fon
Li —+Na— K —Rb—Cs — py O,
I.E}HE}K}REJ}ES}F;- .
The correct option is A
A mixture is & substance that contay )
more elements Of Compounds Phygtt; 3 2
combine together e.g. Air, Blood G il
coca-cola, palm wine, soil, sand My
water, alloys, honey., banana, ripe 5
petroleum or crude oil, stones, elay, .
gasoling flooded water etc.
The correct option is C
Let the gas be X
P, = 0.59atm
Py = 1.03atm

g,
frop,
Mgy |

Py 103
The correct option is B
Fn=2¢=01andm;=-1,0,1.1fn=1uni
£ = | the orbital describe is 2P.
The correct option is B

bonding is responsible for the high bl
point and low volatility ofH;D,HFJ“
alkanols & alkanoic acid.

The correct option is B

CH,4 Covalent

LiC Ionic(strongest)
HE Hydrogen bonding
NH, H

The stronger the hydrogen bonding "
within a molecule the higher ﬂnbﬂmh :
The strongest Hydrogen bond is 10489 (.o
Note that ionic bond is stronges (b4 ™




I'he correct option is C
o the won 10 be +1. It means that it has lost
e of its clectrons. Since the mass number s
' aﬁ = NN + NP
Where A = mass number
NN = neutron number
NP = number of proton
the number of neutron in the nucleus is
[42times that of protons.
= NN = L42NP
133 = 1.42NP + NP
133 = 2.42NP

NP = 133

242
NP = 55
ge the 10n 15 +1, it means that the number of
proton in the ion exceed the pumber of
mber of Electron
:'.i E} =55—-1
- 54

= 54,9587

The correct option is A
RMM of NaNO;

:23g,/mol + 14g/mol + 3(16g /mol)

: 859,/ mol

__5g N

N0y = G5 o imol 17

molar conc = 0.225M

Nyano, = v(mL or dm*) X molar conc

1
=y X 0.225
7 (el

1 =v x0225x17

1 1 '
4 = =026

V=0725x17 3825 144
The correct option is A

L% of Mg = 72.2%
% of N=27.8%

‘Assuming 100g of the substance

Mass of Mg = 72.2% of 100g
722

_ = x 100g = 72.20g

Mass of N = 27.8% of 100g
278

= 00g = 27.80
o0 F 0SS
Mg ] N
72.2 | 278
24 A
3.0083 : 1.9857
= 1.5 1
3
3 : 1
Multiply through by 2
3 : 2
The empirical formula is MgsNz
The correct option is D
One Time Success Tutorial a.k.a

21, Note that
(1) Isotones are atoms of different elements with
the same neutron number Such atoms have
different chemical and physical properties
e.g. 30 and 4N;
{(11) Isobars are atoms of different elements with
the same mass number e.g. 3N and *}C
(iii)Isotopes are aloms of the same element with
the same atomic number ¢.g. '€ and *5C
(iv)Ions, or atoms that possess the same number
of electrons in the same ground state
electron configuration, are said to be
isoelectronic e.g. *2C and *3C
The correct option is D
22. The order of the penetrating powers of gamma
rays, alpha particles and beta particles 1s:
alpha particles < beta particles < gamma rays.
The correct option is C
237N — 15 25% 2p?
1sP — 15% 257 2p© 257 3p7
sB — 1s? 257 2p!
13Al — 15% 252 2p® 351
The first ionization energy is affected by
atomic radius and stability of orbital; however
stability of orbital takes precedence over
atomic radius. Orbitals that are fully or half
filled are more stable than orbital that are less
than or more than half filled. Nitrogen and
have a stable orbital because their
outer most orbital is half filled.
N — 152 252 2p?
1sP — 152 252 2p® 257 3p°
Since Nitrogen and phosphorus has a stable
orbital, to determine the element with the
highest first ionization energy we have to
consider their atomic radius. The smaller the
atomic radivs, the greater the first ionization
energy provided the stability or orbital is held
constant. Since Nitrogen has a smaller atomuc
radius compare to phosphorus because 1t
contain two shells while phosphorus contain 3
shells, The smaller the number of shells the
smaller the atomic radius. Therefore, nitrogen
atom has the highest ionization energy.
The correct option is C
24, 2Cu0 + € — 2Cu(y + COz5

R.M.M of CuO
= 63.5g/mol + 16g/mol = 79.5g/mol
15.9g
Newo = 5517 o] = 0-2mo!
79.5g / mo

n 1mole of € % 0.2mol of Cul
¢ = 2mole of Cu0
= O.1mole

mass of C
New = Tplar mass

08143783394 Page 57



0.mol = mass of (
12g / mol

Massof C = 0.1mole x 12g/mol = 1.20¢
Note that the reaction of carbon and copper 1l
oxide (Cu0) produce carbon IV oxide (C03)
not carbon II oxide (CO)

The correct option is C

25. Barium and Copper ions in agueous can be

separated by the addition of tetraoxosulphate
VI acid to the solution. This method of
separation is known as precipitation.

The correct option is A

2009/2010 CHEMISTRY 001 TEST ~

. What is the ratio of oxygen atoms o that of

bydrogen  atoms  in  ammonium

tetraoxosulphate (VI)? (a) 1:1 (b) 3:4 (c) & 3

(d)1:3

How many nitrogen atoms are there in 4.00g

of nittogen L oxide molecules? [N =

14; 0 = 16; Ny = 6.02 X
102 particles/mol] (a) 1.09 x 10% (b)

1.23 x 102 () 2.46 x 107 (d) 6.16 x
10%

. An element X has three paturally occurring
isotopes X;, X; and X3 with respective
isotopic mass and fractional abundance of
38.964 and 09326 for X;,39.964 and
1.000 x 10~ for X, and 40.962 and 0.0673
for Xs. What is the atomic mass of X (to 4
significant figures)? (2) 40.96 (b) 39.96 (c)
39.10 (d) 38.10

. A monatomic ion has a charge of +2. The
nucleus of the ion has a mass pumber of 62,
The number of neutrons in the nucleus is
1,21 times that of the
number of protons. How many electrons are in
the ion? (a) 24 (b) 26 (c) 28 (d) 30

A fixed mass of a gas has a volume of 300cm’
at 20°C. What temperature rise would produce
a 5% increase in volume if the pressure remain
s constant? (a) 20.65°C (b) 18.65°C (c)
186.5°C (d) 14.65'C

_ Which of the following is/are mixture (5)7 1
Blood IL Gasoline IIL Banana IV, Stones ()
1 and 11 only (b) III and IV only (¢) T, IIT and
IV only (d) L, IL 111 and IV only.

 Which of the following is a/are chemical
change(s)? L Fruit ripening, I1. A leaf turning
yellow, 111, Water vapour in air on a cold day
forming frost, IV. water decomposition during
electrolysis (a) 1 Il and 1 (b) L, Dland IV (c) I
and IV only (d) 1 and I only,

‘Attend One Time Success Tutorial a.k.a Diligent Tutors: 07063474749,

g |n which of the following is fltrag
ise7 1 Separabon of a solute form the oy
(1 Water purificabion plants [I1 Rﬂminl
dirt from the air used i[x the car s il
Separation of suspended partic]es o |
liquid (a) II and 111 only (b) I only {c“iu'.j.'
|1]ﬂ!r (dy Il nnJ'.-' i

9 In which shell and orbital respectively
alectron having the quantum nuﬂmmh; .'t
5 and m = +27 (a) K shell a"dd'ﬂrbimm'
<hell and p-orbital (c) M shell and "‘*‘Whi:aj,:
N shell and d-orbital. ¢

10. An element X has the electronic confi
1s22s%2p®3s*3p®.To which Group; b,
and Block does this element belong? {Nlll |
and p (b) IIL Iandp{cjwjmpmm.:
and p

11, The maximum number of electrons in 4
shell depends on (a) Azimuthal guay,
(c)spin quantum  number (d)  mag;
guanfum number.

12. Laboratory coats and gloves can g
radiation (b) beta radiation (¢} pary

13, Phosphorus-32, a radioisotope used
leukemia therapy, has a hali-life of 14 i
Approximately ~ what  percent of |
sample remains after 8 weeks? (a) 93.75% (}
2.00% (c) 6.25% (d) B.25%

14, The principal quantum number ‘' repeses
an average L size of the electron cloud |
energy of the electron IIL distance of &
electron from the nucleus (a) Il and 11 i
ﬂlﬂaﬂﬂmmhtc}lammm:rm _

y.

15. The molecule of NH is (a) tetrahedral vl
bond angle 109°28" (b) pyramidal with b
angle 107°20' (c) trigonal planar with b0
angle 120° (d) linear with bond angle 180’

16 Which of the following ¢an be 1l 7
describe the valency of an element? L ¥
combining capacity of one atom of it 1'%
nmnbaufhondsfﬂtm&dhymmuﬁ'
The number of hydrogen atoms that eof0" ¢
with one atom of it (a) I, I and I () 1
Mic)land NI (d) Tand I _ .

I7.The types of bonds present in (00
molecules are 1 covalent bonds I 0
?:nldI’oT]* coordinate covalent wﬁl

) I only (c) I only (d) T and T only

third at a constant t e, its volumt '
fummgjhwf-
i 4

(B

[y

=

=T




'mans the same (d) canneg be

yme of 0,225M sodium
e (V). NaNDy, solution containg _"jg
yule

16, N = 14]. (2) 261mL.
! = (b) 251mL

TeEnF

wul  Exclusion Principle
iple 1II. Hund's Rulr ufuﬁaiiﬁb;z
" :;i*llk-'.”?" Which of these i&fm dlmtl}}f&[]
he above filling of orbital?(a) 1 and I

; I i) [ and II ﬂl]]}l' [E}ﬂmmﬂﬂy{ﬂ]m
retrahedral, 1L Trigonal pyramidal, 1.
rmzonal planar, IV,  Angular, V. Linear.

with reference to I to V above, the shapes of
water, berylllum dichloride, ammonia and
horon trifluonde respectively are (a) IV, V. IT
and 111 (b) I, I, IIT and IV (e) V, IV, I and 1
(dy 10, 1L, IV and V.,

Which of the following are tue properties of
slectrovalent compounds? I They are solids
with high melting points, IL They conduct
clectricity as electrolytes, IIl. They are
geperally soluble in water, IV. They exist as
apgregate ions, V, They are usually volatile at
mom temperature. (a) 11, 1T and IV (b) II, I,
IV and V (¢) L IL INl and IV (d) L, IOL, IV and
v i

3. The respective pattern of hybridization of the
central atom in the components of COz, NH;,
BeCl, and BF; are (a) sp, sp’, sp°. and sp (b)
sp, sp, sp’ and sp (c) sp, sp’, sp and sp* (d) sp,
sp’, sp and sp’.

.0.54g of a metal, M, (relative atomic mass 27)
completely reacted with  dilute
tetraoxosulphate (VI) acid to liberate 672cm™
of hydrogen gas at s.t.p. Use this information
to deduce the stoichiometry of the reaction

between M and H;SOs (a) 3:1 (b) 2:3 () 3:2
(dy 1:3 ;

7. The partial pressure of oxygen in a 5““’1’1""' of
air is 452 mmHg and the total pressure is 780
mmHg, Determine the mole frﬂﬂﬁﬂ'ﬂ of
oxygen in the mixture, (a) 5.790 (b) 0.579 ()
2030 (d) 0.203 | 5

.1 Cure of cancer, II Preparation of medicinally

Afve mmpomdg' II1. ination of the

%es of ancient tools. Which of the above
/are uses of radioactive isotopes? (2) L I and
I (b) 1 and 11 (c) I and 11T (d) 1T and I0L. v
L a-particle, IL. B-particle, IIL y-ray. Which

ese can be stopped by a thin sheet of

i (& T only, (5) W ol () 11 €01

only. b

3

(d) I ang

Atend One Time S erees Tutorial a.k.a Diligent Tutors: 6706 :

28. 60cm’ of 0. IM solunon of silver moxonitrate
(V) and SOcm?® of a 0.05M sodium
tnoxocarbonate  (I'V) solution are mixed
Assuming the insoluble component s
completely insoluble, determine the maximum
muss of precipitate obtained. [C = 12, N =
14, 0 = 16, Na = 23, Ag = 108). (a) 0.710g
(b) 0.690g () 0.828g (d) 1.38g

29. A mixture of sodium chloride and ammonium
chloride was placed on a watch-glass covered
with cold inverted funnel. The set-up was
warmed on a water bath resulting in the
separation of the mixture components. The
chemical principle involves is  (a)
precipitation (b) thermal
decomposition (c) thermal dissociation (d)
sublimation.

30. A neutral atom has 2 electrons with n=1; 8
electrons with n=2; 8 electrons with n=3; I
electron with n=4. Which of the following
cannot be deduced from the information
provided? L. The number of p electrons II. The
number of d-electrons III. The atomic
number, IV, The number of neutrons in the
nucleus V. The atomic mass. (a) I, III and IV
(b) IL, IT and IV (c) IV and V (d) L II and III

31. A mixture of sugar granules and sulphur can
be separated by (a) dissolution in water,
evaporation and filtration, (b) filtration,
evaporation and dissolution in water (c)
dissolution in water, filtration and evaporation
(d) evaporation, dissolution in water and
filtration.

32. 0.0075mole of calcium trioxocarbonate (IV)
is added to 0.015 mole of a solution of
hydrochloric acid. The volume of gas evolved
at stp is (a) 168cm® (b) 224cm? (c)
112em? (d) 100cm?

33. The basic assumption in the kinetic theory of
gasl:s' that the collisions of the gaseous
molecules are perfectly elastic implies that the
(a) forces of attraction and repulsion are in
equilibrium (b) gaseous molecules can occupy
any available space (c) gaseous molecules
will continue their motion indefinitely (d)
gases can be compressed.

14, What volume of 1.5M solution of KOH would
contain 0.045 moles? (a) 67.50cm’ (b)

30.00cm’ (¢) 6.75¢m” (d) 3.00cm’

35. Which of the following statements isfare true
of the elements in the Period Table? L
[onization energy increases down the group I1
Ionic radius iDCreases across a period from left
to right 11, Metallic pmpcﬂms decrease from
jthin a given group. (a) | and Il

Lo top Wi
:ﬁ]ﬁ] I P4 111 (c) L only (d) 111 only
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36, What 15 the chemical llll.“ﬂl'”'*" oL @ ¢

37.

.~:'.';'-n|j!ll:1
containing 6.02 x 107 .unu-..wj of hydrogen

ine and 4.40moics
:;:i?ﬁf c::'u:nl.ﬂ = 16,Cl = 35.5| (a)
HC1;04 (b) HCl, (c) HCIO: (d) HCIO .
1000cm” of gas X diffused through a}_pt-rﬂfm
plug in 7.5s. An equal volume of mtr_ug{_n:;
under the same conditions, took 10 s to diffuse
through the same porous plug. What 1§ the
relative molar mass of X? [N = 14]. (a) 16 (D)
28 (c) 42 (d) 84

i i 0oRy :-'!? n

38. 25cm’ of a gas X contains p — molecules at

288K and 750 mmHg. Calculate the number
of molecules which 100cm? of another gas Y
will contain at 576K (a) 2p (b) p {c) 3p (d) 4p

30. A mixture of 0.20 mole of oxygen, 0.20 mole

of nitrogen and 0.30 mole of hydrogen exerts a
total pressure of 2.1atm. The partial pressure
of hydrogen in the mixture is (2) 0.40atm (b)
0.90atm (c) 0.60atm (d) 0.50 atm.

40, 2.8 of iron fillings is heated while a stream of

dry chlorine is passed over it unfil the
necessary reaction is complete. Determine the
mass of the product formed. [Cl ] 355,
Fe=56]. (a) 4.1g (b) 8.1g (c) 12.2g (d) 16.3g

SOLUTION

. Ammonium tetraoxosulphate (vi), (NHs);50s,

contain 8 hydrogen atoms and 4 oxygen
atoms. The ratio of oxygen atoms to hydrogen
atoms =4:8 = 112,

None of the option is correct.
R.M.M of N,0 = [2(14) + 16]g/mol
= [28 + 16}g/mol = 44g/mol
mass of N in 4.00g of N0

28
=—x 4.00g = 2.5454
44 X ) g

5454
v = 2454 01818

_ Noof atoms of N

8 ?ﬁuz ? 1?23 fN
0o atoms o
0.1818 = — & 105
No of atoms of N
= 0.1818 x 6.02 x 10°3

= 1.09 x 10*3gtoms
The correct option is A
R.A M ﬂfx = @gmy 4 Rzl'.l'.lz + Ty
Where a = fractional abundance
RAMofX
= 0.9326 x 38.964 + 1.000 x 10~*
% 39.964 + 0.0673 x 40,962
= 36.3378 + 3.196 x 10~? + 2.757
= 39.10

Thtmnmumi,c

For the 1on 10 be 73,1.11 MEUNs thy ki,
rwo of its elecirons Since the Masg m;-,;__
62 nl!‘m_.l
— A=NN+NF

where A = mass number

NN = Neutron Number

Np = Proton Number

NN + NP = 62 ;

Since the number of Neutron

_ 1.21 x the number of protons

NN = 1.2ZINP

— NN + NP =62

121NP + NP = 62

2.21NP = 62
62

NP = 557 = 28.0543
Since the ion is +2, it means that the y
of proton in the ion exceed the Bumb ,
electron by 2
Number of Electron
(NE) = 28.0543 — 2
= 26.0543
= 26
The correct option is B

. Vi = 300cm?

T, = 20°C = 20+ 273 = 293K

5
= 300 +EE * 300

=300+ 15
= 315cm?
Tg =7
According to Charles law
i ¥
i sk Rl
n T
300 315
293 T,
315 x 293

?Iz

= 307.65K

The temperature rise = 6, — 6,
= 34,65 — 20 = 14.65°C
The correct option is D

. A mixture is a substance that contsit 1™

more substance which are physicel €0,
together iy :
plasma flooded mmhmmﬁrﬂ
r,banana, stones, gasoline,crude oil (°F
m)'a]hyr l-D'.lL hanr.j,
palm wine, clay etc

The correct option is D i ﬂﬂ

- A chemical changes is a

new substance is form and wu:hh of!
reversible e.g. rusting of ion, ¢ ) i_'i

metal in acid, ripening of fruits,

Mﬂ



on  plant’s leaves
n during electrolysis,
'he correct option is B
eparation technique emplo
-paration of an insoluble solute from 5
The following Process emplo
e.g.  water purification ;
vul of dirt from the #ir u .
jne. Note that suspended m&g ﬁ
ye from 4 liquid by coagulation and only
soluble solute can be remove from g solution
+ filiration

The correct option is C

iThe quantum number n =3 & [ = 2 deser
the TiaIn shell M and 3d- Dl'h:ltal bes

The correct option is C
i5 . 5.2F63513p
(i) -[]1 period comespond to the highest

Water

the element 15 in period 3.

(1) The group corresponds tn 'the. number of
clectron in the highest

¢lement is in group 4.

(iii) The blocks  the

correspond to the outermost sub-shell (i.e.

P). Hence the element is a p-black element
The correct option is C 1)

' sub-shell depend on the Azimuthal quantum
pumber. This is because the sub-shells are

quantum number, Note that the number of
glectrons in a main shell depend on the
- principal quantum number. \
The correct option is A _“

guarantees

stop by paper. Since beta particle are stop by
thin sheet of Aluminium and gamma ray are

through the laboratory coats and gloves
Themmctupﬁnnls!t :
_-:=14days
-t B weeks = 8 x 7 = 56days
¢ 56
IS — =
Ty 14
[ 2 4
= 3
-'-'n-:larwu% s/
H.-:mu(z) -l—u;-ﬁ-ﬁﬁ kRl
Thunrrectnpﬂonhﬂ g

principal quantum number ie. 3. Hence

quantum
number 1.2 424+ 2=4), Hence the
element belungs.-
-ﬁLmamnumnumhetsusfnluctrunmagiven-
divided into the orbitals by the azimuthal
2 Laboratory coats and gloves can oaly

effective  shielding  from
alpha radiations because alpha particles ~ are

stop by thick lead block, they will travel

19. Quantum oumbers: These are the numbers
that are given to each energy level of an atom.

y are | prncipal quantum pumber
represented by n (1) Azimuthal or subsidiary
quantum number represented by £ (i)
magnetic quantum number represented by m
“ﬂd {iv) spin quantum number represented by

SIEﬂ.‘IﬁC&m:E of the quantum numbers
(f) Principal quantum number
i. It determines the cnergy possesses by an
electron due to its distance from the
nucleus
u. It determines the size of an electron cloud
um, The distance of an electron from the

nuclens »
iv. It determine the number of electrons in a
main shell

The principal Quantum number (n) has an
integral value of 1,2,3.4...
(g) Subsidiary or azimuthal quantum
i Itdivides sub-shell into orbitals.
il. It determines the maximum number of

electron on a sub-shell.
iti. It determine the shape of orbital
Subsidiary or azimuthal quantum (£)

has an integral values of 0 to (n-1).

(h) Magnetic quantum number

1. [t deals with the orientation of electrons in
orbital or space.
| Magnetic quantum number (m) has an
integral value of - £ 10+ £

(i) Spin quantum number

It deals with the spinning properties of an
electron in an orbital. Spin quantum number(s)
has an integral value of +1/2
The correct option is B
15. The molecules of NH;3 is Trigonal pyramidal
with bond angle 107°20’ or 107.33",
The correct option is B
16 The valency of an element can be defined in
any of the following way,
(i) Itis the number of electron in the shell of
- ope atom of the elements, ’
{ii-].]t is the combining power of one atom of
~ the element.
(iii)lt is the number of bonds formed by one
atom of it.
(iv)It is the number of hydrogen atoms that
:umbmnmthune atom of it
~ The correct option is A
17. mbundﬁaﬁndint:afﬂ, i
(i) Ionic or glectrovalemt bonding between

| J Ca®* and CO3~

-::mmm:lmm*“
The correct option is D
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19,

20,

21.

23,

F‘_‘:F
P:=

1
Pz—iF
PV, =RV,
PKF=—FP:
Vz=3F

Note that there is a difference between reduce
to and reduce by. To reduce a pressure of say
300atm to 200atm means that the new pressure
is 200atm. But to reduce a pressure of
300atm by 200atm means that the new
pressure is 100atm (that is 300 — 200atm =
100atm)
The correct option is B

R:M.M.of NaNO;
= (23 + 14 + 48) glmol = 85gimol

& sl
ﬂ"’ﬂ_ﬂﬂ. = ﬁg = Ema!

V in cm® or ml
l':m:un, = 000

v
'1—?* = m x 0,225
1000

x molar conc

V'={7x0225
= 261.4379ml = 261ml
The correct option is A

(i) Since the S-orbital is not completely filled
before filling P-orbital, Aufbau principle is
disobeyed.
{ii}Sincc:h:spinnftbuclecﬂnn is the same,

Pauli’s Exclusion principle is disobeyed.

The correct option is B
Molecules | Shapes Bond | hybridization
Hy | Angular # 5pt
BeCly | Linear 180° Sp
NHy | Trigonal 107 5p°
pyma
BF, mdal 120" sp?
Trigonal
plana
| §
i The correct option is A
22. Option i-iv is correct about electrovalent
unds.
The correct option is C
Molecules hybridization
H;D 5?3
ml SP
NH; sp?
'F‘ sp;
The correct option is C

24. 2M + 3H,50, — M;(50,); + 3H;

26.

27

29,

“'_::;F — n.0Zmol

IﬁiH:: _:?
_ 672 _ 0.03mol
NHz = 324;][]

Note that one mole of H50,will lbey
mole of Hydrogen Bas but two mole H‘
will liberale ODE mole of Hydrogen el
ﬂhl:_\.'[]h = U.DEmuf

Ny @ (uzsos
0.0z : 003
- 3
The correct option is B
P 780mmHg
Po, = 452mmHg
Pﬂ? = XPT
_ Poy 32 _ 55795
P, 780
The correct option is B

The cure of cancer and determination of
ages of ancient tools or rocks are uss ,
radioactive 150t0pes.

The correct option is C
An alpha particle is stop by thin sheetgfm
but a beta particle s stop Dby

tof Aluminium will stop or pem
a and f — particles.
The correct option is D

B Eﬂgﬂﬂg + Nd;{'.'ﬂ; = Aﬂ;cﬂ] + H{IHI:'.

60
n‘,“yg; = m % 0.1 = 0.006mol

n”“‘lrﬂ'! = "i‘% b8 ﬂ.ﬂS = ﬂ.ﬂﬂzsmﬂf
nupa, : nnuzm.
0.006 0.0025
2 1
0.003 0.0025
The limiting reagent is Na;C0y
The excess reagent is AgNO3
I'l,,;,—.;., =00025%x 1= 0.0025mol
R.M.M.of Ag,COs = 2(108) + 12+4
= 276g/mol
mass Il,r Agzﬂ'ﬂ;
= nulm, XRMM afdy,ﬂ'ﬂ;
= 0.0025 x 276
= 0.69g
The co
NH.CL
The above reaction is rightly
dissociation.
The correct option Is C

option is B

NH; +HE:M P

30.L Number of electrons

=2+8B+8+1=19
(ii) Electronic configuration
= 1s225?2p%3s?3p®4s’




lecirons

{o=lectrons =0
pmberis 19
her of neutron in the
determined. To d:!e:m?:: l{:hu:
¢ of neutron in Iht nuclens of the
more information is required
. . aiomic TNASS cannot be dﬂtﬂrminedl
di [ermine the atomic mass more
_ rmation 18 required.
I a1 10 oblaln the neutron number and the
omic mass further information needed 1o
; . supplied.
The correct option is C
issolution in water will remove the sugar
;-;'-m the sulphur
.y Filwation will separate the sulphur from
. the sugar.
i Evaporation to dryness will recover the
sugar.
" The correct option is C
37' [:in".r:rl}'l + 2HCL = E'al.’:iz + CG: +H20
] fcaCOy * NHCL
00075 0.015
1. R
None of the reagent is in €xcess
Nco, = D_U‘I??Smﬂf x 1= 0.0075mol

b

NC0: = 32200
v = 22400 x 0.0075
¥ = 168cm?
The correct option is A
11, The implication of the kinetic theory of gases
which states that the collisions of the gaseous
molecules are perfectly elastic implies that the
gaseous molecules will continue in their
mobon indefinitely.
The correct option is C
A Moy = Fizn x molar conc

y - Mkon X 1000 0.045 1000 _ . s
molar conc 1.5
___ The correct option is B
5[ Atomle Acrossthe | Down the
__properties period group
Eectropositivity |  Decrease Increase
Ev: volume v i
Mmic rading v
| bt raiyg v v
Ehfﬂ'ﬂmgnliﬁty Increase Decrease
Bectron affinity v v
Alomic oumber Increase
s nurpbey B v
The correct option Is D

36. (i) 6.02 % 1023
of H
{11}35.53 of chlorine =1mole of Chlorine
A compound with 1 mole of H atoms, | mole
of Cl atoms and 4 moles of O atoms 15 HCIO,
The correct option is C

7.2 M
e My

atoms of Hydrogen = | mole

75 v . (M
10~ |28
(?.5 ol
W) =
752
My =28 _) -
X X (10 15.75
Hx =16
The correct option is A
P‘.I.F], ] HIRT:I
PE 2= 'ﬂzRTz
171 nj_T-l_

.F?F; - na T,

+Smu:l:: the question contains only one pressure
1t means that the pressure is constant.

AV, mT

Psz - Hsz
e mh
f Fz H:T:

‘,l'l = 25{.‘!11’,']"1 = 288K n1 =P
Vz = 100cm?,T; = 576 N, =?
25 P x 288
100 576 % N,
25 X 576 XNy = 100 x P x 288
_ 100 xP x288
S 25 X576 T
The correct option is A
39. Ny =0.2+02+ 0.3 = 0.7mol
Pr = 2.1atm
Py = XyPr

= E % 2.1 =09atm

ul?
: The correct option is B
40. 2Fe + 3Cl; — 2Fell;
2.8
Nge === 0.05

56
NFeCl; = 0,05mol

"R.M.M of FeCly = 56 +3(35.5)

= 162.5gimaol

Mass of FeCly = 0.05 x 162.5

= B.125g .

Note that whenever chlorine gas react with a
" [metal that can form more than one chloride,

the higher chloride is always form but if it is

HCI the lower chloride is always form.

2Fe + 3Cly — 2FeCls
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Fe +2nC1 — FeCly + H,
The corvect option is B

200872000 CHEMISTRY 001 TEST
- Consider the reactions
XCO, + 2HCI > XCl, + H,0 + €O, i
l.llg of the metal trioxocarbonate (iv) rescted
With acid to produce 240 cm’ of CO; at s.t.p,
calculste the molar mass of the metal
Moxocarbonate (iv). (a) 112 (b) 160 (c) 168
(d) 150
« It took 7.5 seconds for 1000em® of gas A to
diffuse through the outlet of an apparatus.
With the same apparatus and conditions, it
takes 10 seconds for 1000cm® of nitrogen gas
to diffuse out. What is the relative molar mass
Of gas (a) (N =14). (a) 28 (b) 16 (c) 84 (d) 42
- Which of the following postulate in the
Kinetic theory of gas ig/are not needed in
upholding Boyle's law. 1L Gas molecules
move randomly in straight lines. II. Forces of
aftraction  between gas molecules are
negligible. 11, The actual volume occupied by
the gas molecules is negligible compared to
the volume of the vessel, IV, Gas molecules
collide with the wall of the container resulting
to pressure. (a) I and IV only (b) III and IV
only (c) I and Il only (d) I and 1 only
- Two compounds may be isomers if they have
L same molecular formula 11, same chemical
properties 11 different physical properties IV,
different chemical properties V. same physical
properties (a) I, Il and IV (b) I, O and V (c)
LIVand V(d)L l1and V
. Below is 1;:::1 of a radioactive decay series.
oA 5B + P, BB P 0 | g
m.gc—}mnl D+r mnﬂ "‘""mnE + 5. The
rays p, q, r and s are respectively.(a) «, @, B
and B (b) o, B, cand B (c) B, &, P and ax (d)
B, ctand B
. Which of the following compound will not
rotate the plane of polarization of polarized
light? 1 butan-2-ol 1. 2-methylhaxan-2-o01 I
2-methylpropan-2-ol IV, 3-methylpentan-3-
ol. (a) 1 and IV only (b) I and III only (c) I
and IV only (d) 1 and 11 only
. Which of the following is true of a sample of
hydrogen gas whose mass is 4.00g under a
pressure of 2atm and a temperature of 27°C 7 [
H=1: R =0.082 lil:l’ﬁﬂmunul']deg']} L s
volume is 24.6 litres IL It contains 1.20 x
10%* molecules IIL it exist as atoms because
of the temperature. (a) i and (iii) only (b) i and
i only (¢) i only (d) i, i and iii
. Given the heat of combustion of methane,
carbon and hydrogen 1o be-§91, .393 and -286

10

11

12. A student evolved the followi

] respectively I'.}l,_‘ﬂhdr
DTy |

T Al 1.'”_!_ ‘Im:
p=1 . e
7 S 11Kt
66K jmol LOK )=
ha corect IN/PAC na
|‘|'|'+|'I|l|"-||-r||-|'."

0l C'} fﬂt hl'
CHB iy
inchlor 2-:ru5n.:1 )

bromo—1,1.1
] michlorn

hans

brormd

1.1 E.imhmﬂh i)
}-bromo—2.2.2 Tfll.il.lle]n'|.]‘"_¢h:'
bromo—2,2,2 —trchloro-1-triody It
Consider the following I?h':rlﬂm:::?fh
in covalent milinzltiltﬁ. L v r%l.,
opposed) 11 sp™-sp” 1L spl.sp® pyy ,E"
sp-p (linearly opposed) VI p-p fp“l'iF.
which of these are present in the :%‘-
oxide molecule. (a) V and V1 only {h”h:l:'
only (¢) I1 and V only (d) L Il ang mmy i
Which of the following termingin,:

not common 1o both columg and W
chromatographies. L mobile p}_m.hp’
stationary phase Il retentigy tims 1,
Il and I only (c) 111 and IV only (g)1 1
and IV

g for g,
separation of the components of s,
mixtures. L components of kerosene .,
waler, principle used is j 1
wufmhm
principle used is Fractional distillatigs
components of ink; principle used is Ry

migration IV. components of dye min

components of KC10; and KCI; principle ui
3. ‘Coackional sallizats hich of taa
is/are correct (a) 1 & M (b) II and TVonly ¢
I, L and I only (d) L, I and V

13. 1. ionization potential IL. electron affinity !

14.1, Tetrahedral I trigonal .

15.100cm® of each of 1 mol/d:

metallic character IV. Atomic radios. Wi
of the following decreases along the perd
but increases down the group? (a) 1 and lot
(b) Ll and 1V only (c) I and 111 (d) Il sf
Uﬂlj" -l

trigonal planar 1V. angular V. linest ¥
reference to I - V above the shapes of %7
trifluoride are respectively. () IV» ¥ 7
I (b) 1, 1L, X and IV (c) V., IV, Hias
ILOL IV and V i :

wid. (@) 13 ®)2:1 @1 PEE

-



my I, o
rate both

Particle, which of
sheet of Paper and

(8) I and 1 only (hy
y (c)Honly (dy1. nn and :

L NHy IV Bect, v
¥ f these 15 the-centra]
; ) EXCIlation before ]'|}.|
(1 and IV only (b) Il and v
i (1] only ()L, IV and V
.P;au.:*-:il‘-" quantum number JI
1§ I'LI.;-I!”';IT' number 11 magnetic
Hﬁmhf; V. spin quantum number. Which of
the above respectively; (a) divides shells into
arbitals and (b) comresponds wih the energy
derived from the orientation of electron ip
space” (a) 1 and 11 (b) 1, 11 and v (c) I and
v (d) 11 and I
9 1. 3-methylhex-2-ene I, 3-methylhex-3-ene
I1. 2-ethylpent-1-ene. Which of the above g
fare formed when 3—ch]nm-3-mcthylhmm is
heatcd with alcoholic KOH. (a)l and only
(b) I, 11 and I only (c) I and [ only (d) I
and 111
. 200cm® of 0.100M Agﬂﬂ3“ and 250em3
of 0.100M CaCly,g are mixed. What js the
mass of the precipitate that will be formed in
the reaction.[Ag=108; Cl=355) (a) 2.77g
(b)2.57g (c) 2.87 g (d) 2.67 g
]. Carbon burns in oxygen to give two oxides: I,
| Ciy + ¥0up— COu, AH = -111KJ (if) C(s) +
Ozg— COxAH = -394 KJ. What will be the
value of AH for the reaction €0, + %&Dz'

€0, g 12) -505KJ (b) +505KJ (c) -283KJ {d)
| 4283 KJ

JUN [

L pauli Exclution principle I Aufban
principle L. Hund's  rule  of
maximum Multiplicity. Which of these is /are
disobeyed by the above filling of orbitals? (a)
_ Wand I1T (b) I, 11 and I11 (c) I and 11 (d) I only
1 The mass of a proton is one-twelfth the
Ihuiumu:nf:arbonﬂlh:mmufnpmtm
i5 1840 times the mass of an electron III, The
mass of a proton is 1.0008g. Which of these
'3Wmenuisfmfalseofapmtnn? (a) I and
mih}lmdﬂlll:}]m!ﬂd}llnnly.
"L Diffusion of a coloured solution IL
Sublimation I1I. Dilution of coloured crystal
IV. Brownian motion, Which of these cannot
 used 10 justify the particulate nature of
' um"“;“{d’}'iﬂlﬂ only (b) L, II and Il (c) I and Il
¢ onl ey L

Wit it ' the | chempionl § formubn ol . o
“Mpound containing 6,02 x 107 atoms of

I |I:Jr|||||||||!|L

11 ::nj}-

H,0 In
3lom ot
Midization
only (c) I, i

Aztmuthal
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||?I]I-u'IJ| 1A g ol

chlorine: and dmoles of
OXYRen atoms. [H=l: Cl= 135 =16
HCL0 (b Mt {0y (e) HCLO (d) HE L, 0,

26. Consider the following molecular equation
I":t'_.'IL.,,, F BCAOHia—r CalC 10 e
ﬂ__‘i!r.'],ur-.,,.. + G0
The coefficient of ClO3in the balanced net
0nic equation1s. A3 (b6 ()1  (d)2

27,

The position of a condenser fitted to a reaction

System or a liquid mixture can be described

as: L horizontal 1[I vertical il slanting

Which of these descriptions is applicable to an

Organic reaction under reflux? (a) none (b} I

(c) 1 (d) I

28. The representation Na + C1 — NaCl implies
one atom of each of sodium and chlorine
reacting. What charge(s) are carried by Na and
Cl respectively, as written? (a) +. + (b) —, —
(¢} +, - (d) none, none

29. Constant boiling is a necessary but not
sufficient criterion for the purity of a liguid
means; L if a liquid is pure it will boil ar a
constant temperature Il An impure liquid does
not boil at a constant temperature III. A
constant boiling liquid may not be pure IV. A
constant boiling mixture is azeotropic. (a) L, II
and III only (b) L, and II only (c) 1. only (d) 1
and II only

30. The following

dichloropropanes.

Siritean

(i) H—li.;-i— H (iv) «:'.I-EF:I-E~ITl

are the isomernic

| e

b i
Which of them will give rise to three trichloro
derivatives? (a) II and IV only B 1. and 1N
only (c) L, only (d) 11 only

31, Sodium in liquid Ammonia just saturated with
ethyne produces. (a) Na(H)C = CH, (b)
Na(H)C = C(H)Na (c) NaC = cH (d)
NaC = CNa

32. 12cm” of butane and 100cm’ of oxygen at
room temperature and pressure are combused.
Determine the volume, in cm’, of gaseous
mixture after bringing them to the original
conditions of measurements, (a) 75 () 70 (c)
80 (d) 85

SOLUTION
1. XCO; + 2HCl = XCL + H,0 + CO,
_ _volatspt _ 240cm?
Neo, = 22.4dm®/mol ~ 22400cm? /mol




2t 1 mol anCO;
Xc0:= ol of €O,

x 0,0107mol of CO;
= (0.0107mol
e, Reacting mass
XC0:™ ~ Molar mass
Ardo.= —28__ _ 1125 fmol
XC0:= 5 0T07mol -~ 1128/™”
The correct option is A
o L Graham's law of
I, m, diffusion
(provided
75_ |my volume remain
10 28 the same).
0.75% = A
28 _
My = 0.75% x 28 = =2 = 16g/mol
The correct option is B

PV =K

Since Boyle's law contain only volume and
pressure, the assumption of the kinetic theory
of gas that are relative to volume and pressure
are needed/required to uphold Boyle’s law.
Assumption (i) & (ii) are not needed In
upholding Boyle's law.

The correct option is D
_ Isomers have the same molecular formula but
different structural formula. Their physical
properties always differ but their i
pmpeﬂiexarcthe:iameifﬂmyamnut
functional isomers. Their chemical properties
differ only when they are functional iSOmMers.
The mest correct option is A but with
condition.
WAy B+ He
Iﬂﬂ-—riﬁCt?s
e 5D+ He
U p 5B+ e

4 L

Hence, p—>, He(&) g e(f).

and s— ,? e(f)
The correct option is B
_ For a compound to be optically active (ie.
rotate the plane of polarized light), it must
have at least one chiral centre. A chiral centre
is a carbon atom surrounded by four different
groups.

r—»; He(a)

CH; - C - CH,CH;

OH
Butan-2-0l (Ithas a chirul centre}

18 H

[ o & =E' CH,

|

OH
1.ma:[h}'!pn.-p:|n-.", ol (No chiral cepgre:
CH,CH; ﬁ- - CH,CH;

OH
3.methylpentan-3-01 (No chiral centry)
The correct option is C

4.00
AL = ME _9mol

2g/mol
pV = nRT
I ;ET = __._____Zxﬂ.ﬂﬁzlxﬂﬂ} = 24 6lirres
No of molecules of H:= 2 % 6.02 x 1023
=1.204 x 1024
At room temperature (27°C) hydrogen ey,
molecules. : ¢
The correct option is B
R, Write the chemical equation of the comby,,
of methane, carbon and hydrogen for one
of each of methane, carbon and hydrogen,
CH, + 20,3 CO; + 2H,0 AH = =83/k]/ma|
C+0,- CO; AH = ~398k] fmal
H; + %0;— H:0 AH = —286k] /mal
The Equ-.iitiun of formation of methag |
C + 2H;—*CH, . Hence re-armange the equasiz
of combustion of CHy, C & H 10 form 1
10 of formation of methane, To do ti
reverse equation 1 and multiply equation 3
7. Add the equations together, Note that ifz
equation is reverse the sign of AH is th
reverse, while if an equation is multiphied b1
factor, AH is also multiply by that factor.
€Oy + 2Hy — CHy+20; AH = B891kf/mol. |
C+0;,— CO;AH = ~393k] fmol..(1)

C+2H, -+ H,0AH = —393k/ fmol

The correct option is A

g3

C Br
2-brome-1,1,1-trichloro-2-iodoethane
The correct option is A
lU.ﬂ:C:Q ] o
The carbon atom in CO; h"""‘%
outermost orbital of oxygen is the P 2.
Hence the sigma bond between G'ﬂ‘:‘r{
~'p. the pie bond between C and O Wil °C
Jaterally overlapped orbital. Henc® "’[ﬁ,d
lapping orbital in CO; are PP ¥
opposed) & p-p (parallel).

V=

The correct option is A




d .r.1ulthmu,1nphu. tank
are

Chromatography
JOnAT ]'Ihul.ﬁl'.‘ e [I.ll'.u iﬂwt::t:
hromatography ;
= enrrect l.lp“lrl'l s
nerties of the rumm“ of a

cmployved in

<l the principle u[ l u‘

e ol separation mchmqu used il
.- method of separation. For
aration of KC1Oy and K.C]. m
ol separation i3

gion  while  the qf

on is the solubility's of the § I it -

al lempe ralure,
The correct option is A

o character, atomi¢ volume, atomje
nd 1OMiC radius all m i ﬁ :

: .-.' and IMCTEASE down Thﬂ
onegativity, election ﬂmnltr' E
ration encrgy Increases m "ua-T...,
4 decrease down the w

'---;_.“ number and mass numbs

"« the period and incre

i
o

M,
CHn, i, W, CHEeH

ﬁun.- -——-) % 0.1 = 0.02mol




The correct option is C
28. Na & Cl are neutral species hence they do not
camry charges.
The correct option is D
29, Constant  boiling points is a necessary
condition for determine the boiling points of
liquids substance but not sufficient condifions
or criteria. This is because certain mixiure
called Azeotropic mixture boil at a constani
iemperature.
The correct option is D
30. (ii) and (iv) will give three trichloro products
The correct option is A
p-c=c-u+ ZHdhqﬁH"Nu ~C=C—Na
The correct option is D
32. CgHyp + 13/205— 4CO; + SH0
Volof O usedup =13/2x 12 —?Er.m
Vol of CO, formed = 4 x 12 = 48cm’
Vol of O left after reaction = 100-78 = zlcm
Volume of gaseous mixture = 48+22 = 70cm’
The correct option is B

2007/2008 CHEMISTRY 001 TEST

la. 0.24g of Magnesium completely reacted wnth
Hydrochlonic acid to liberate 2%4em’  of

- Hydrogen at s.Lp.

(i)Use these results to obtain the stoichiometry of
the reaction between Magnesium and H" from

 theacid.

(1i)Obtain ﬂ.'lt equation for the mactiuu between

and hydrochloric [;Mg = 24;
H=1; molar volume of gas = 22.4:1-:1 at s.t.p]

b. Each of the following assumption in the kinetic
Theory of gas has an implication on the
property of gas. Relate each assumption to
specific implication,

(i) The actual space occupied by the gas
_molecules is negligible compared to the
wlumtufﬂmgas

(ii) Forces of attraction and repulsion between
molecules are neg ligible,

(i:l](‘.‘nlliﬁuns between molecules are perfectly

c. FnrHaDnuﬂncnlu
(i) Is the ground state electronic configuration
jectﬁlmcxduﬁnnbafor:bumﬁng? Yes or

No

{n]munmfnr}w:mww{;}

[m}wmhﬂmcmhmlmum!.mwdurm
excited, draw these orbitals together with their
shape on the said atom.

(iv)Which of the orbitals, shown in (iil) is not
actually used?

(v) Name the orbitals that are used.

2(a) For each of the following mixtures, state

physical property which could be used as

(i) Sodium hloride and Sodium trioxe
(ii) Kerosené and water
(iiiy Compone =nts 0f black ink
b, Given that the heat of combustioy -5
(C,Hy) = —1300k/, Carbon 2raph 1,
_398,5k/, Hydrogen = ~2858}; . [
the heat of formation of ethyne. oy,
Use the Avogadro constant to Caleyg,
aumber of tetraoxosulphate () mn
moles of Aluminium (eiraoxosy) hm '-
Leave ;..rnur answer in standard fop, .,
6,02 107 particles/mole). Ny
4. Below is part of a radioactive
cham:
Stage I  stage II  stage ITI
"ql_l—i31°Np+x_>l;:f'"u+f—+2;’U+£

Write the appropriate nuclear equation for e
stage and identify X, y and z,

34, Considering the CO; molecule give e

(i) Hybridization of the central atom. i

(ii) Overlapping orbitals and their orientations

(iii) Bond angle of the molecule.

b. What is the value of x in the molery,
formula, Pb(NOs),, if the percentage by .,
of nitrogen in the compound is 8.46%? [ph.
207: N = 14; O = 16].

¢(i)Consider an element with the electron;
configuration: 1s* 2s* 2p® 3s* 3p°. St
group, period and block in the Periodic Tab
to which it belongs.

(ii) Why can't we have a 3f orbital?

Which orbital hasn=3 and £ =2

d(i)If a gas diffuses at a rate half as fast
oxygen, find the molar mass of the gas.

(ii) Given the relationship: AG = AH - TAS. wht
can you say of a reaction for which AH s
negative and greater than TAS,

Mty

ey,

SOLUTIONS
1. RM.M. of Mg = 24g/mol
R.M.M. of H, = 2g/mol

!‘nl:t::,t_p -4 224cm? = ]
Ny = 224dm?/mol ~ 22400em?/mo g
__ Reacting mass 0.2
ﬂ”'— Molar mass 1@} ﬂﬂlml}l
nﬂ'] i ﬂH!
0.01mol : 0.0imol

1) 1 mnl:i”
It implies that 1 mole of Mg produced |

Therefore ImuhufMgmquirezmn!eﬂf
Mscu+2H‘¢.q,—ng"¢
1b. Imphcauomoflhamnmphm

gh@m& for Ihcirﬂamnﬂn (1) Gases can be compressed
7063474749, 08143783394 Pag*
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iles Chn l‘mﬂ_ql
' f‘l'lh Yp-arbi
Myl o energy is. lr.ql % and 1 hrﬁuﬂi“:‘h

s molecules wili of the solvents or difference m
pode ninitely, R

sl require two electrg
wo clectrons are proy
cn atoms. Hence ox
excitation before

ule

Hhﬂn highest

1 h" (ie. 2+3).




The outermost electron of the element 18 found
in the p-orbital. Hence the element i ap

" block element.

Therefore the element belongs 1o group © and
period 3 of the periodic wble. Also it 1s @ P
black element.

(ii) Electron with [ = 0,1,2, and 3, are called s,p.d
and { electrons. Whenn =3, { =0, 1, 2. This
implies that when n = 3 there can only be s, 7
& d-orbitals only but not f-orbitals. This 1
because f-orbital is denoted by [ = 3.

(i#i) =3, € =2 describes a 3d-orbitals.

3d. Let the gas be donated by X

Rt - !r'iRCl;

1 square both side

(l]‘ Mo,
2 M,

132

4 M,
M, = 4(32) = 128g/mol
The molar mass of the gas is 128g/mol
If AH is negative and AH > TAS then AG>0 (i.c.
positive) which means that the reaction is non-
spontanecus.

2006/2007 CHEMISTRY 001 TEST

1. Give one line reason why:

() Hydrogen chloride is more volatile than
hydrogen fluonide.

(i) Oxygen hydride is a liquid while sulphur
hydride is a gas -

(iii)  To get Cu in the reaction,
Cu0 + Hy = Cu + H,0, the source of heat
must be withdrawn long before the supply of
hydrogen is cut off.

(b) What is the implication of each of the
statements below?

(i) Cathode rays are observed 1o cast a shadow

. ~ when they fall on an object
; m rays can impact a mechanical motion

An element M has three naturally
v oMM, M, i

(i1 Civen thal §24¢ ' Diborapa
g e of water, how many
i ure produced? [B =11 H <
Guate the method(s) you G
separate the I"nll:::wi.r.g mixmmﬁj g,
(1) NaCl and CaCOy (! k;cmm..r . _
mixture of petroleum products tiﬂ%'m" i
KC10y. N, ¥
(bji) Beta particle Cmission by ar |
roduced atom B, Alpha particle. R
Emm B gave alom C. Identify the h&n? .

C.

(c) Give the formulaof: :

() Colcium hydrogen wioxocarbon

(ii) Aluminium carbide

(dyiy Two plugs of glass wool, are
conc. NHj and the other in cong, Hey
placed simultaneously at opposite . ;
long tube 1.5 meters apart. Obtain th,
number ratio of the distance covered M
HCI when a white fume is ﬁmtmﬁmm1|
C1 = 35.5; N= 14] E

(ii) Which assumption in the Kinetic the,,, d
gases can be used to explain the fact thy !
can be compressed? )

(e) For molecule BF; give;

(i) The hybridization of the central atom

(ii) The orbital on each atom that F’%Muy
orientation

(it1)The shape of the molecule ]

3.a). You arc provided with the ':il’nilnm::
elements and their atomic numbers as foll.;
A=16B=12,C=8,D=ll e

(1) Amange the elements in order of ncreasing
atomic size / radius and give reason for you
dnswer.

(i1) Name the type of bond formed :-u-
of Aand B

(iii)Name the type of bond formed by combinat:
of Cand D

(iv)State three properties of the compound form:!
in (iii) above %

(b).(i) State Dalton's law of Partial pressure.

(i1) A mixture of gas X and Y were collected o+
walter at a pressure of 745mmHg at 15'C
the pressure of Y at 15°C is twice the v
pressure of water which is 13mmHz =

100cm” of insoluble gas X was collected o'

water at 15°C. Calculate the volume of the &

gas X collected over water at ST.P.

~ 0.202g of gaseous hydrocarbon g2V ™

0.361g of CO; and 0.147g of ¥

is the empirical formula of ©

2{n

(©).

g




cntage punty of a sample of

Ji ﬂ. sample ﬂflheunpurqm S0y =0=030
of hydrogen when it reacig Oy | -2(03) =1 -0 6=04
rochlonic acid? g =0y =030 or 30%
¢ Zn=063] , @y =04 =20%
o rles” JAW S ore the percentage of the abundance of
rles’ law using kinetic: theory: of the isotope ‘M 15 40%
Y,
what are quantum numbers? 8" The modef could not be applied successful t0
he sei(s) of quantum: numbers:that ~ aloms or ions with more than one electron
pos 1 cribe an elcctr:}r;] in an atom from '* The model could not c:plam satisfactory
“owing and state which clectron is fare certain line structures observed in the spectra
ibe ““* e quanmmzumﬁm : ~ of hydrogen atom.
:L‘*L 4 [ =4, me =3, ms=3 . - * The model specified the exact position and
07 ¢ = 2t =-3, M = =42 e e - velocity of electron in an atom which 1s
W 1509 _(),mg =U, ms = *;l’i " .?L.e'.""-":"Eﬂﬂlrﬂrjrmmeunurmmzypnnmpk
. = 1,mg =0, ms = -4 - * The model tgnvnml]'.u:wa\'c nature of electron

o B are wrong .

0 cons why others ;B 'TIE* model does not give the reason why a

Give e85 : . of KC104 and KCI wmgiung 33-@ 2 stable orbital wt g:l:n: electrons do not
:mngl}’ heated to gwe & m“" mdqzzcenergjr was chosen

entage KCL 1M the nuxturt [K =139
55,0216k SOLUTIONS 2 e -w& ' :
: : I ‘_d._ _' 1_ L T *::Eh= 3 Zd
The pgm: hond in HCI is weaker a el 3c+
hydrogen bond in HF. The weaker the bond in n .- ,;, 9

Hnuiﬂil.ﬂﬂ the greater 118 \ru!ahllt}' 2"

) The hydrogen bond in HzO is stronger

e potar bond in HaS {

qouc that the SIONEET the hydrogen e

" olecle, the greater the tendency’ of “that S
{ as a liquid and ﬂmlmﬂiﬁ‘“ wEg

malecule exis he

,olility of the substance but ﬂi'-'r}ljhﬂ'

hoaling point
To ]'_II‘F"-"L'N the I‘E—Glldﬂl[ﬂﬂ ﬂf U@p
cleam 1.2 1
i Cul + Ha -h[.'u +H=U
v1Cathode rays traveled on a.
il Cathode rays has mass _ : 2
% MM of M = mjol + mz0 + 7 S € 24y et
Where my my & mgy are the mass T = ""__”.H 0. lﬁ?lmul
the isotopes while 0, 0280t an . =gk
||ﬂ'll.1§ntnpf:5. -2 if T : "'. L) of

150=20 + 30z +506s PSP 28~ 1.0900mol
“*ua+u:.=l{sumufall el e A T ,_"Ei, ,

JuluL 0L _~,
Ll"H-tl"'l'.:l'g:] s
2oy + oy =]
L= 1=204
m‘£“|+3ﬂ;+5(12ﬁ‘11'
2430+ 5 100




LT,

The number of mole of boric acid produce 13
0.363 3mol
2a(i)  Addition of water follow by filtration
(i) Separacing fonad
(i1h)Fractional distilation
(W)Fractional crysiallization
2, wASGB e
WB=YICH He
B is protactinium
1€ is actinium
& ([CaHCOs)
(i1)ALCy
2d(i)

0

{lj-x&ﬂlw

NH.C1
Th: rate of diffusion of NH; = (x/t)em/s
The rate of d1ffu§mn of HCl =(1.5-x/t)jcm/s

Rty _
Buey Hm,,

I

g-x J17 1?

.l'
Te—5 = 14653

The ratio of the distance covered by NHj to
HCl is 1.4653

l'ill}m actual volume occupied by the gas
molecules is negligible compared with the
'-fuhlmnnflhmmtamu

2 (i) Sp’
(ii)

* Sp? and P-orbital linearly oriented

" Piﬂﬂﬁ—mﬁhllamﬂ}rmm

(iii)Trigonal planar

Jai) C<A<B<D 1
Reason: Atomic radius  decreases  with
increase in nuclear charge

(ii) Ionic bond

(iii)lonic bond

()1t has high melting point and boiling point

t“}k—iﬁl!ﬂhﬂ-ﬂmlmnm

Iﬂ)ﬂiﬁﬂuhkmm

] ﬂmgﬂl do not react M} together,

Nt

hooricn Pﬂmﬂ Fﬁiﬂm of the

P‘f 1“3m|11Hg =2 .
v, = 100em’
T, =273k

‘h";-'.'

— 760mmHg
=p. +Pt PH:‘D

14*-', p, + 26+ 13
245 - 26-13=Px

V:="pr T 760x288

= HS{'.'SE5 cm”

- 58.06cm’

jc. Mass of C in 0. EElgof wa_
12¢ /mol 0aig il

44g (mol :

= (.0985¢

Mass of H in 0.147g of H;0 =

22 o147 O
18g / mol
- 0.0163g
g i
0.0985 0.0163

12 T -
0.0082 0.0163
I =

Empirical formula of the hydrocay
da(i) A limiting reagent is a reg
first used up in a '
determines the amount ,n,f :
and the amount of the rest reacta
(i)  Zn+ZHCl— ZnCl;+Hy
M= =29 = 11250mol
2g/mal
Imol of Zn
1lmol of H,
= L1250mol
Mass of Zn = 65g/mol x 1.125¢
= 73.1250;
Fopurity of zinc are =
73.1250g 100
9150g 1
(bXi) Charles’ law state that m‘
s directly pmpmnnmt

In—

=7




cnsc Prossure is “‘H:H red
{ 1 movable piston, to | Mg
fone by ill]nwing th:;m“z
tor the molecules of the 228 10
» that the molecules of the g“
(ar apart as possible jp order o
¢ collisions between the mu]eﬂ‘ﬂlﬂ
| of the conlainer, The ramk i
clume increase due to the ﬂg
cas 0 compensate for the radice
[herefore a8t constant ressure the
, gas is directly prgp:;nm:?'mt?l:

, e [emperature Whii:h 15 in accmm

(e 2w

E ber, which are: :
§ i), Azimuthal or Subsidiary(€), mﬁ'Fq
nd Spin(S) quantum numbers. I"n“ ;

i i
gl
e

m

20 because it only takes integral
B23... WAL

i Mass of the mixwure (KC10; + KC
Lerthe mass of KCIO; =xg
Thea the mass of KCl = (33.08
MM of K 22,508/

- anmum numbers are the numbers. E.l'-"m m L

« energy level of an atom, They m‘“fﬁ‘ﬂr“in

T e

4. 1800
A= TV =10.7427 v

m.ﬂ_.}ﬂm
' _mgff:(.'ﬁ}.m the mixture =10,7422g
=33-m- CI:{:II‘“EJ_: jg

'ﬂ.?‘ll?g =22.3373,
%U'HCF it the mixture = ___rmu_rj;f_KE.f %10

mass of the mixiare

2373

=— £

e .WRlW:ﬁ?jﬂ%
L

T

2005/2006 CHEMISTRY 001 TEST
Name the separation techniques you will
o effect the separation of the
ng binary mixtures

ene and diesel

polassium

um trioxocarbonate (IV) and sodium
rioxocarbonate (1V)
Write the electronic configuration of the

it Jdnwn the formula of ammonium
Iphat nnclna:m: the type of bonds that exist

i

S



dentify the periodic group fu,
| atoms. (i) A G 1B
(1) Idenuly and draw the
itals  described l:.:,r
n  numbers. () n =2 £ i oli,
'vulucsﬁ:-rmandthg ¥pin 11
d each electron have El-n:nm“h

1 o provide your a'“"ha
B

“hig

. upltd h; 8. ug of nlf

lk‘I;l A le mh

(iii). Whal. are the change
in atomic number and
nuclide emits: - (i) an alpha
ﬁrﬂclﬁ ﬁu} a2 Gmm  ray?
{iv)
-associated with ionic :md covalent |
{b}[ﬂ Afx&d mass of gas has a

(ii) In tabular form only classify the following
compounds as either jonic or covalent; NaH,
CHy, O, Liz0, NaS, BFs, NH; and CCly

{iilj .ﬁm' : the following in order of

ncreasing ionic character F-H, B-H,C-H, O-

() {i) ﬂ.ﬁ'rg of a hydride of carbon occupies
© 56.0cm’ at S.T.P. When vaporized and contain
14.29% by mass of hydrogen. Calculate the
molecular formula of the hydride (1 mole of
gas occupies 22400cm’ at 5.1, pl.
(ii) Using the Kinetic theory nt‘ matter explain
Charles' law

ﬂl} Ill mdnma
with Hund'
dnwn&nﬂwuanic mnﬁmnil:;z:' write




.+ poth sides

t to disintegrate.

| E'LlllI m“'

J:: 1% itk

;
1]¢|n;J.

hond between

Lt ||,1]'|i.|:' l

jﬁﬂ[ﬂiﬂ-

~ovalent (bond between two.
L o .]'hﬂ assumption is that ﬂ';hu 3
: gty space with a cﬁn ﬂl
called the nucleus where m
the atom IS concentrated
ion and neutron are: fi
while electrans revolve arol
1f X
[1,Itis a mixture
2. It will form
FeCly, H; and
yellow deposit of
5 on addition of
HCI BE
\ie it Tron and Sulphur only.react Whe
lhey are heated together
onization  energy, E
Blectronegativity




1

(I a nuclide emits an alphn particle it Mass

@
o
L]

.

number will decrease by 4
number by 2 ¢ ¢,

andd it atomic

WP DALy the

An Alpha particle (;He) has the following
propertics

Iis positively charge

It is a heavy molecules

It has a quality number of 20.(Quality number

15 the amount of a radioactive radiation which

when absorb by a body produces harm)

It travel at the speed of %:h the speed of

lightie, 1.5 10" mys

It has a low penetrating power

It causes the fluorescence of some substance
(e.g. ZnS)

ILis absorb or stop by thin sheet of paper and
It ionizes the molecule of air

If a nuclide emits a beta particular its mass
number remains the same while it atomic
number increases by 1 e.g.

wNa— Mg + fe

A beta particle (Je or B) has the
following properties.

It 15 negatively charge

Itis a light particle

It has a variable speed

It is absorb or stop by thin sheet of Aluminium

It produces a less ionization effect on the

molecules of air and

It has a higher penetrating power than the

alpha particle.

If a nuclide emits a gamma-ray its mass

number and atomic number remain the same.

Gamma rays are always emitted along side

with either an alpha or beta particle or both.

e.L.
BU=The ‘He +y
A gamma ray ( 7) has the following properties
It is electrically neutral |
It travel at the speed of light i.e. 3.0%10° ms.
It has quality number of 1 :
It has the highest penetrating power
It is absorb or stop by thick lead block and
ionizes gases and penetrates matter,
emical properties associated with ionic
. They conduct -electricity in the

_-... ﬂilh a mmﬂt

produce substance (elements

e L

X

o .-.|1||1-|:-||Indil when a di:m A
through  them Besides,
iome honds are very fast beca
ion in aqueous solation,

Physical properties
bonding.
| They have high melting and bo;j
2 They usually exist as
mmrlt,'l’.‘ill]l’l.‘..

1 They are usually soluble in H,0
Physical properties wm
honding. vy,
I. They have low boiling and melfing ...
7. They usually exist as volatile ljq -F:'I-l:
room lemperature. 3 Bine,
3. They are usually insoluble hw“fr-'hu
in non-polar solvent, s 30)
Chemical properties associated wijy,
bonding. = Ty
- Reaction involving covalent bond are v
because of their covalent nature i
3() Vy=450cm’ T, =25"C =295
I"I'r3='||n"'|‘|' Iﬁ%‘ﬂf\“ T!:;T
V, = 450cm + 15% of 450cm® © * .
= 450cm’ + 15/100 x 450cin’ = 45
67.50cm’ m
V; =517.50cm’

VI VE V'IT.I

bl B B D

o R

ET.SDcml ® 208k y

o Y P
z 450em’ L0k

Ty=342.70k
Temperature rise =T,-T,
=342.7-298=44 7k

(ii)

1
Substance @1
CH, Covalent
NaH ;
0, Covalent
L0 lomic E
Na,§S lonic mif_
BF,
NH, . Covalent
CCLy Covalent
(I)C-H<B-H<S-H<O-H<F-H
The bonds show indicate the bonds form !
hydnide of the elements C, §, B,0 & F. C
B form covalent hydride but the hydride o *
. [:: Ies: -:]?vfalembmam: it ismﬂ:r;- -
, O an orm hydride, with F b
having the mﬁm follow by O by
while S hydride the least. ¥

lonic

Tonic




LA
nolecules  masy
ts

s of '|wi_’l:|'tl"¢
nass OF h_‘,-'dnl:k", I
hy Ltndﬂ = 28g/mol "i«
! 1 10 hvd‘l‘ldﬂ = 14-29?!;
] Tl h\.dndﬂ — 35 TI* m
i Y yrement 15 done ‘h!l.
S syder ]'[H:lgﬂftbﬂ

on in ]mgﬂfm .
ogen in 100g of :Iﬂ.k.

:
¥ <1008 = 14.2g 1

o
571 42
y e 8
142
2 Rl
rical forrula= CHy i
Hyn =28 ul !
+2n =28 1
in=28
= 7 ;

n=(CH)2= sz\|
lecular formula of ﬂh‘:
henm &4 £AS m a KA
cules gain kinetic :h.;‘.
W colhde mone ntly
W the wall of ﬂlﬂ

siant, thr—: increase
'_ .._, the aid of a mu'mhlﬂ '
¢. This is done by allow
ove ur_rward for the
resd out, so that the mol
‘come as far apart as :
inimize the collisions betwee
id the wall of the co ‘
141, the volume i mmasa
ut of the gas to ¢
TESSUTE. mfﬂfﬂl‘f lt c n
.||T| ufagasmdlm:tl}‘
“olute lemperature whiﬁh
'|1r1.n,I law. 4

L e atom be mpm;m

41

X = 157 25 2p°
b seventh election is
.-—“'d Hi‘m:t o
~—1 35 0
q-_‘—"-—\_.______] -
- =1
- 0

nh b . BT P

V] Y2
} +Ya
£ 1 b4
m=-1,-0,1;5=+}
VY 2p
plaL] (1] (e[ 11

:
it {A belong 10 period 2 and group 6

o
;.fﬂ:h

table and it is a p-block
2p

[ (AT

belongs to period 2 2nd

he periodic table and it is a p-
,? ’_

_ j l

Ii ‘ 8 |
§le&x31ﬂt

Hlm
tﬁﬂw
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1 CH,COOCH, = B aind S 0 1586wmaol
T4g  mol

CH,COOH, +CH,0H,, —CHCOOCH o+ HO
0.3902mol 1,2500mol  0.3588mo)
Since the reactant are mixed in 1:]
CH,OH is the excess reagent.
Excess mole of CHyOH =

1.2500mol - 0,3902mol

=0.8598mol
Mass of CH;0H =0.859mol x 32g/mol

= 27.4880¢
(ii) The limiting reagent is CHsCOOH

(iii)lsotones  have the same  neutron
number
WA &)Xt Bal-gly
Isobars have the same mass number

TB&'Y

(v) Ions, or atoms and ions that possess the same
number of electrons and hence the same
ground state electron configuration, are said to
be isoelectronic e.g. *2C and *}C

:. None of them is Isoelectronic

2004/2005 CHEMISTRY 001 TEST
I{a) Give the respective patiern of
hybridization of the central atom in: CCly,
NHj, H,0 and BeCl,
(b) Give the respective shape of the molecule of
the compounds in (a) above
(c) State a method that can be used for the
preparation of either a soluble salt or an
insoluble salt and write equation for each
, preparation.
(d) Write the formula for (i) Aluminum nitride (ii)
Aluminum carbide
(e) Give the TUPAC name for Ca(HCO;),
" (f) Consider the ftitrations according to the
. following equations:
i Na;CO, + HCI -NaHCO; + NaCI
ji.Na;COs +2HCI —2NaCl+H;0+ CO;
‘Also consider the following indicators:A- pH
-5; B - pH change 8-10
\ and B with Gitrations I & 1I

b 3

(b} lron fillings. 14g and Sulphur JL |
thoroughly mixed together, I.E:"del:ug
divided into two paris A anq B.Mh’ltht

heated in  test tube cooled ang Pan o
powder. Explain BxOnyy F‘n:
the ‘aid of equations. Your S W

dilute HCI 15 added to A and

(c). Fill electrons into the ﬂ'h“ﬂlluﬂdgf: “hey
with z = 24. Commeni b"‘-'ﬂl'n:h%
glectronic structure o !

(d) What particle 15 produced from &%
pst0 " Pis = 2

(e) Predict the other product and e
balanced equation for bombarg nf‘k
with deuterium 10 produce ':.Be B

(f) Predict the enropy change for &rﬁll%
reaction.

(i) C2Hs(g) + %ﬂzﬂﬂ')—*zcﬂztﬂ + T

(i) H* + OH = H; ufm
3.0 of a mixture o Pﬂmmlﬂn .

(g) [IV? and potassium chloride m
250cm® standard flask. 25em3 o
solution :I‘H]Elll'ﬂd 40.00cm? ﬂfl ﬂlmmml
solution of HCIl using methy] i
indicator, calculate the Olanges ]
potassium trioxocarbonate.(V) in tha'lgme
[H =1C = 12,0 = 16,Cl= 355: ¢ -
39).

3.(a) ]‘Wﬁte the Det ionic equation for g
Teactions:

6Ca(0H):(aq) -
+ 5CaCl,(aq) + 6H,0(l)

(b) Using chemical equations only, show Wheiie
an aqueous solution of Aluminum chloride s
acid or alkaline

(c) The reaction between copper and aqueats
solution of HNO, is represented as:

Cu(s) + HNO; -Cu(NO,),(aq) + NO(g) + H0 Wit
the balanced equation for the reaction (just e
250cm? of a 1.0 moldm™* HNO; determit
the limiting reagent [Cu = 64:H=1

(@) Mdentify all the osbitals described '

the following quantum numbers

i- n= 3"{ = u v

iLn= 4.',! =

=
X7 Wy J‘l‘ - -
A L ._-l!."_'-...-_




.;.'I -(H:'l.:“pr Illj'
epmption in the
. be used to exp

mass of HCl(Mye) =

i Lids

.1.]1nwmg :rquaﬂuq:' 8

utc LI‘EUT"]]IES of ox
ynd 237 4] IIHJrI
ndard  entropy
n the reaction C‘ltﬂt »
f the ﬁ!ﬂﬁwi:llg Vel
4 1o explain the pa
, sublimation (11) i
i) diffusion of cole
SOLUTIONS

'-- nfm'r, (Ruus) = ( )fm,h

Hﬂl‘:l (Ruc) = () em/s
m's law of diffusion

| mhri:limﬁﬂﬂ

s+ ﬁle}—rEFﬂﬂ!g[Enlllb
8+ 5 —+FeS§ ( insoluble s
i) AIN (i) AlLGs

[ﬂl HEU])I e, . ;- :. i :_.
brioxocarbonate IV e o 1o the compound form. the
d:cnmr B is suitable fm* m : C

cause the resultant s
nﬂitfﬁclthatﬂ#h_ ; ] 4
gives alkaline solution. oAb 4 i G e TS s :
§4HCO;+H:0—NaOH +H,COs i ‘W ,.W smells (H;S) is
B use of indicator 5 A B a6l s

the fact that it is sensitiy - Meriin < bl Al il ! :

s 'nr:madjumasnmnuf . P" range ¥ m“mw
fe. 8- 10

Indicator A is suitable ﬁ:l' i hus 1s N X n only one electron
Decause the resultant solution is acidic due o i | Mhlﬁve. This is

R NHGCL
F distance covered by " {dy
¥ distance covered Bl

’ :_ E "
- uml u mu i )
Sdlmol e




Relutive molecular mass of KCl =74 “‘}‘-"”""
KaCO; + 2HC] — 2KC1 + CO; + H:0
No of mole of HC | Muey)
=vol {r.]m"}umn'lm cone

=30 am’x0.1mol.im®
1000

= (0.0{4mol
No of mol of K:CO4
1mol of K,CO, <0.004mol of HCl
2 mole of HOI
= 0.002mol
25¢m” of the solution contain 0.00 :
250cm’ of the solution contain ymol of
25cm’ _ 0.002 mol
25¢cm’ ymol

25 _
No of mole of KiCO; in the solution

0.02mol
Mass of K;CO; in the solution
=1 K,CO, x MK,CO,
= 0.02mol x 138g/mol
=2.76g
Mass of KCl1=(3 -x)g=(3-2.76)¢
= ﬂ_?_p!l.g

Percentage of K-C0s =

{ﬁ]{:{TH.J

3mol of KzCUs
K.C0s

Y
is

I.Tﬁgxiﬂ{l 92%

SR

3.0g |
3a.6Ca(OH)zup + 6Clyg— Ca(ClOs)21sq)
e 5(:&‘::'!“3 + 6H20y, :
Break all compounds in the aqueous state 1010
their component ions, gases and liquid are
pever broken down.
6Ca** + 120H™ + 6Cly ()
- Ca** + ClO5 +5Ca**
+10CI™ + H, 04
Note that we deliberately remove the word
aqueous from all ions because a species cannot
carry charges except in aqueous medium. To
form the net ionic equation we remave species
that occur on both sides.
120H + E-E'I;m
-+ Eﬂﬁ; + 10C1™ + ﬁHz{}[”
Divide through by 2
60H™ + 3Clyg) — ClO3 + 5C1° + 3H,0¢
3b,ﬂlﬂ]; + 3H10 == ﬁ]{ﬂH}; + 3HC]

An aqueous solution of AIC; 1s acidic due to the
presence of the strong acid, HCL Though
Al(OH); is also a product but it is a very weak
base.

3¢, 3Cu+8HNO3—3Cu(NO;);+2NO+ 4H,0
No of mole of Cu(MNcu) =

: w = 6.9g

= (). 1mn]

Mo ol maole of ['ﬂ\l(h = ?01.{&“,
cont : ) r My
:i 250 Y4m" % 1.0mol/dm’
\ 1000
= ().25mol
To determine the limiting reagen, ,
calculated mole for Co & HNO, '!I:':]Tid*‘

officient in the balance gy, :h,r:
u“.lg

stoichiometry mole).
Neu P
0.1 0.25
5y 5
0,0333 0.0313
The smaller value gives the limiting eape,
Hence!
HNO; is the limiting reagent
Cu is the excess reagent
30, An orbital is describes by the .
(n) and subsidiary (£) quantum ]m-nu.
Flectrons with £ =0, 1, 2,3 mﬂﬂh.-dm
and f — electrons. Y
(i) n=3,0=0
Describe 3s-Orbital
(i)n=4E=1
Describe 4p-Orbitals
Whenn=3,E=0M=0,5=+%
Whenn=4,L=1M=-10]1,
S = +%
3e() The actual volume occupied by
gas molecules is negligible compared with §
volume of the container.
(i) The collision between the gaseous mo
is perfectly elastics.
(iti)The forces of attraction or repulsion
the molecules of a gas are negligible.
As = }:SP - Es'_ :
=237.4]/molk —-3/2x 204.8]/molk
= -69.8]/molk
3g. Sublimation |
Note that, the other evidences should ¥
been
(1)Diffusion of coloured crystal
(i))Dilution of coloured solution

2003/2004 CHEMISTRY 001 TEST
la.From the following list: ]
H,0, CaC0y CCls,
BeCl; name one : olech
a coordinate covalent bond () % .
deficient centre (jii) ionic bond P50, o
(iv) ionic and covalent bond




Shape | Band
angle
Trngonal 120°
planar
‘Bent, 105°
! or
: ';:-_mus inter-atomic :ngﬁl-lr
+ the following com 2, _-!haep# :
(1) NH,;EI.- ﬁ'ﬂl} Cu :H:mhuk 109.5
,,d complete Ihﬂ : o
g the vana variation nf.- .lm. onal 34

¢lectronegati

][".

\'il..fﬁjhc m

character - ;

cider the ful]wing l“"'.
gy (i) PCq st e

l.-

i (i
. ne Lu:}:st}bnrs'l'm}
!l]dT.'I:‘u'E! atumu:mul

non 'U‘.f th# SO - AL it = ey A .
ixoure. S : ‘mass number e.g.
e the formula for eack B

F_‘u,'l!.lﬂdfl . -I 3 ! l ) )
hydrogentrioxocarbe b ] neutron number
mnium carbide

‘Ammonium trioxocarb
Xm' of 1.0M solution of

-"':'.*l (V) and S¢ ok Eah
ked. Assuming that
h:[f.'lj' insoluble. C -.., !

'Lﬂbchlundnfnm:lﬂd.
ate for B b, x I:Iﬂ“?
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RY 001 EXAMINATION 20162017
ch of the following device is nuclen
A applicable? (i) Atdmic pile (i) Cathode
- My tbe (iil) Hydrdgen bomb (iv) Atomic
(v) Geiger Muller counter
i and iii only (b) ii and v only (¢) I and iv only
. {d} 1ii, iv,and v
m relative rate of diffusion of a gas as
W with sulphur (vi) oxide is/5 : 2, then
the relative molecular mass of the gas is?
, 5= 32,0 = 16) ()80 () 40 ¢) 32 (0 63
! ."".'  What i5 the temperature at which the reaction
15 at equilibrium? 2N0(g) + 0,(g) -
| 2N0,(g) AH = ~113kJmol, A5, =
~145/molK—"(a) ~195°C (b) 77.9°C (c)
- S06°C (d) 779°C
1 of the following does not represent the
mm;emm of electrons in the p-subshell in

the ground state of any gas phase atom?
Chtim[CtaEaca Grarae
@
5. Consider the table below.
Salt to be | Starting Method
prepared | Material of
preparati
3 : on
I 1| PbCl, |Pb(NO;),(aq)
T u | FeCl, Fe(s) Displace
M ment
r uk KCl K,0
i iv| PbS Pb(s)
v | CuSo, Cu0 Neutrali
zation

Which of the options below identify method of
preparation of i, iii and iv?(a) neotralization,
displacement  and  precipitation  (b)
neutralization, combination and precipitation

(c)  precipitation, neutralization  and
combination (d) combination, displacement
and double decompaosition

6. The ions X~ and Y* are isoelectronic, each
~ containing a total of electrons. How many
- protons are in the nuclei of the neutral atoms
i 'Dfxnnd‘!'mpecﬁvely (a) 10and 9 (b) 9 and
9 (c) 10 and 10 (d) 9 and 11

If a mixture of 1.25 moles of nitrogen gas, 2.0
oxygen and an unspecified amount of
; sealed in a vessel at 25°C exerts
L.6Nm~Z and the partial pressure
5Nm™?, calculate the mass
mixture, {H=1) (a)
€) 1.05g (d) 2.10g

-
£y

e s

;
T

8.

10.

11.

12.

13.

14,

Consider  the fﬂl]uwing
Erju ations

Hﬂ3{H1+ ﬂl - SDI-( 'I

H'F_-,[_g}+ NHy(g) ~ BE,
i
CHyCOOH + Hy0
iv Hr
Cu*t(ag) + 4”Ha[ﬂq] =, i}

Vi ffum i,
Which of the following n
specie react like Lewis acid? (3
ii, iv and vi (c} 1, 11 and jii (ﬂ}Eu} ;ﬁm
Which of the following samples Sy
fastest with dilute trioxonitrate an;}m
of lumps of marble at 50°C (b) 54 {}5!
marble 25°C (c) 5g of puwdu of h"“]h
25°C (d) 5g of powder marble at §gep m"‘hbe
For the reaction:
ZH.(g) + ZNO(g) = N.(g) + 28
The rate law is R = K[H;][NO]2_ 4,
temperature, what is the effect on the
rate if the concentration of H, i is dog
the concentration of NO is ':l‘a
reaction rate is doubled (b) the teactiog &
increase eightfold (c) the reaction m:*
halved (dO the reaction rate is i
The sample of a radicactive elemen Wit
half-life of 6hours has an initial mass of 75
Calculate the time it will take for the f‘
the sample to remain 20g. (a) 13.45hoyr b
10.67hours (c) 21.85hours (d) 9.22houry |
Which of the fn]ium;mﬂ:elﬂﬂmwh '
reaction rate increase as temperature in
(i) collisions are more frequent m

molecules at higher temperature (ii) a grea
fraction of collision have sufficient energy o

exceed Ea at higher temperatures (iif) reactu
concentration are higher at temperatures ()i
only (b) i, ii and iii () iand ii (d)iionly §
An aqueous solution of a substances tm
acidified K;Cr;0; solution from orange 0
green. The aqueous solution also decolouris
acidified KMn0, solution. It can therefore ¥
inferred that the substance in the aques
solution is? (a) a colour changing ages!
disproportionating agent (c) oxidizing 3
(d) a reducing agent

The solubility of calcium fluoride af 3?"'-"

'.I%%I
- ”Hl

=ﬂ[a3
'%.

{ 3.9gdm*. what is the solubility product of ¥

15.

o " B’ =

salt at this temperature? (Ca=400:""

19.0g /mol)

(a)2.5 x 10~ *mol*dm=*(b)2.2 X oy

10-3mol3dm=2(c)1.5 x 10~*mol’dm

50 x 10~*mol*dm™°

An element X, consisting of WO ,,
mass number 35 and 37, has &%

m Dillaent Tutors: 07063474749, 08143783394 pase”




< 5, what 8"
| ihe isotope of the |
) 75% [C}m
b anate, CaCOy, de
Jor i oxide Iﬁ
il 5’-|'!]!d CI.IM
'-1|HTI.ICE 21#
: |||:|.1.3 at sip. {m
1 -.I.JJ]‘ “:. 21 ‘g {ﬂ)
a1 of forces that b

, \nit ingether 10 100

m of these substances are
g standard solutions? (a)

and v (c) iv and ¥} {d) i

W' of a Hquid hydrocarbon
excess ORygen “17.48g
hnummmnrﬂ:hmhmw

:_. %'m' CsHyo (d) CHaz
Wquﬂm

g) = 2N0,(g)
T wmuqﬁmw.mﬁaﬂa

o force (i) tex
. (hpole attraction, changes?
~riranent dipole * ; A _ NO; 15 hﬂﬂ-‘-ﬂdg?:")
hond. Which of these | R ; ol 03 i: decrease  (iii)
.y i and il only (b) 4, 'NO is increased (3) 1 =
1 (d) it iii, ivonly 1 =iﬁ=m(b} i"=
: .r.famnmmahy iii = forward () 1 =
. ...mumreaﬂtim ; iii = reverse (d) i =
|, 3H,(g) = 2NHy wa
il ihrium constant &
out at 25°C. If
and AS=

l"L]E?r'? at ?2?“5'

237%107% ()
u"i‘ (@) 3.43 x 101

= LR

wagt is the percentage:
| pixture? (Na =123; (1 i
j08; N = 14} (a) 13 5*-5
| 02,74 (d) 66.9%\ A
) Consider the fﬂﬂﬂm 0T

. {1l wm::mml of rhom -' : ! iy
monoclinic sulphur (i) crack Ciaty Eaﬂfﬂ
PP Bt ER VL =042
Lﬂi.]ﬂlﬂtugl'aphlt eparatio Ar 8 ¥ K -
| iv) thermal constant K at the same
co,s)

a mmca:bonamw




18, How nml:.culn:; l:lf Em are
51ﬂg of CaCly 18 with P %
0.10moldm~> HCI? 1€ =12, ¢a Do
165 Ny = 602X 105)0) 120 300

602 M 1072 (c) 6.02 x 101 (d) 3‘01“

30, Which of the following propertiey j, 1)

(b) production of electrical enerp, -
signs of the poles {ﬂ]ﬂwuipnfﬁnk}h

change : Sy,
one containing AgNO3(aq) and e

1 CuS04(aq). If 538g Ag is i:ﬂ:q
cell containing AgNOs, how much ““wmu"

ited in the cell containing Cygq, b
1.58g (b) 239 (c) 10589 () 158 '

“and SOLUTION

: 1. Nuclear fission 1S a process in

2 nm}ausufalmavyalamentnwmﬂk

: nuclei of nearby equal mass with a !

B s 2351 + fn — *4Ba + 3T + 3in

) At e d ) In 5 m 1 m

(i) Energy is release

(i) large nucleus disintegrate

(iii)there is a loss in mass :

(iv)the number of neutrons release in fissioy i
greater than the number of neutmy

was electrolysed for needed to cause fission
ent of 2.5amp; 0.907g (v) it Jead to chain reaction
deposited. What is the {vﬂltwydummmﬂMvE .
al in this salt? (a) 2 (b) 4 (¢) (vii) It is applicable in atomic pile and stomi;
ing acid base reaction and Note that Hydrogen bomb works on th
ator for their complete principle of fusion not fission,
14 : The correct option is C
s potassium hydroxide — 2. Letthegasbe X
e . Mg, = B0g/mol

Mg =A‘.’ﬂ'f:l'l‘_lﬂl




.‘I

i

AH = —113k] /mol |
145/ /molk = =0.145k] fmolk

|ihrum

The msub’:hﬁ“ contains  three Uﬂ'.'ﬂtﬂl 3 ;
sccording to Hund's rule the following are | ﬂml 4

-m ihle way of amanging electrons in/ n

,_jt‘:-,h-L” .

_;%ﬁ

'.-- ‘-.-

e
K

¥ |_i.-
i | Fe

'L _|-.'.

Mauthaldncdmmnoflhcspinmnm =4
mportant for a single electron in an orbital,

f‘-'-‘---.- :"..

e g

The correct option s A
 Salt is the name given to a compound formed A
when all or part of the jonizable hydrogen of _r..
@ acid is replaced by metallic or nmnmlium -
IS, { .
dils are generally divided into the fnﬂuwln:
'\'TWPL
Vormal salts are salts formed when all ﬂ:n
"placeable hydrogen ions in an acids is
“mpletely replaced by mcmmc:nrnmmm
Ion Examples of normal uIt
NaCl, KBy Na,50, NH,CI e
Acd salts are salts that still ounhh
EL"‘““”“ hydrogen jon. They are form by
'Hc al neutralization of an acid with a
!t results from the insufficient supply of
by,

ol

¢ ions 1o mpmc“ummpambbl
£ lons in an acids, Examples of acid

h“"ﬂ&mhMInhm

f

f
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SAlt wre Nal$0,. K50, NaHCO, KHCO,.
KHCO,, Naks ex
HRHS+H¢HH~+H:: § 4 H,0
huh wolution of acid u;f T nrrr-umh
acidic. In othe:r words, some ochd salt
mmcui' H'HEO, f”ﬂﬂ,i dissnlve 0
Water to form alkaline solution.
NaHCOy 4 H,0 — H,COy + NaOH
The above ma‘!hnw: that aquenus solution
ﬂfﬂlﬂfﬂ,h.mmﬂwmm
(ii)Basie galty are salt that are formed by the
Pamtial neutralization of a base by an acid
Basic salt still contain hydroxide ion (OH )

= h4.5l’fm£'l il m basic salls are Zn(DH]ff
rhe correct option is D FF z“(ﬂﬂ]lfﬂ:.ﬂu{ﬂHMr BI(OH)NOD, etc
+ 0,(g) = NO;(g) * (iv)Double salt is a compound of two salts

w by crystallization from a solution
containing both of them ie. it is a mixture. A
ﬁmblennmmmurmm

’ H‘(Sm, 12H,0 or

- M (M*),(50,);.12H,0 .2

w —113kj/mel - Fe(NH,);(50,);.12H,0 NaAl(50,).. 6H
i -[II.léSk;imulk 2T.A418E b’l Jﬁhﬁ:ﬂ;mgmu( m:}mz o
r=7 '.ﬁlﬂik = 506.3103°C - gr..J r{ ﬁzﬂwum“m:h?ﬂm; Lﬂm
e

mmrrerInpﬁonlnE i-_ ,JL q

. Example
- complex ions are, [Fe(CN)g)>~.[Zn(0OH) J*~
Examples of complex salts are
- Ki[Fe(CN)g)Nas[Fe(CN),),
o E"("Hﬂimz-"ﬂzlzﬂ(ﬂﬁhl etc
ey BE that ﬂx‘: following terms are usually
{i} qu is the phenomenon or
= whereby certain  substances m
- deliquescent substances absorb large
- of moisture (water vapour) from the
~ atmosphere on exposure 1o form a solution
Al tbliqmmt substances are also
”"‘hmmmc in pature eg NaOH, FeCl,,
- KOH, CaCly, MgCl,, P40y, eic.
(i) Hygroscopy is the phenomenon or process
~ whereby certain substances known as
hygroscopic substances absotb moisture from
- the atmosphere without forming a solution but
~ become sticky to touch e.g. CuD, NaNO,,
Ca0, conc. Hy50,. They are mainly used as

_ is the phenomenocn where

~ cemain substances known as efflorescent
nlhmhumwallulmmwmm
on exposure to the atmosphere
Naz€04.10H;0 — NayC04. Hy0 +

H‘

e.8.
. 9H;0
wmaﬂlﬂphmmwhﬁthjl
ﬂﬂ solid gives a cmacking noise on
heating due 1o the removal of water of
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_ules that are easily p
jagiron deficient ce

{NH3 i, ;
hove gives the ﬁdf
e il oh. gl

g 4l acids are mot L
g " be electron gk
3 I:_,?H- i

'::I;,.;r -.'nr the reversible reactio
V' 0K + Hy0 = CH;C00%
-::-.':'I;_'JH The acid Hnd*
Irn;,-J.'iiUII are  H0

rtl;l:'lﬂf!.i\'ﬂl}r- : F

Thus, the table below p‘l’& ST

Lewis base : i
species

(0 ‘ 504

| E} l HF;
(iii) | BFy « NHy
(iv) | CH,CO0H
(v) | CH;CO0”
w) |  Cuft
Note that S04 1S not a

oot electron deficient. It
However, the option A 1S : - ption is C
umong the options R - 25 mmluwﬂf

Powder marble is :mm'h :
marble due to the pTed ._
higher the temperature,
kaction due to the i
Boliision which in tum
Paction. Thus, Sg of
i&uc will have Hhig]ﬂ' rate o]
LR = k1, |[NOP?

!-n._ concentration of .
SMcentration of B is. 2[l
1! !




3
mass conc, of Caf = 3.9gdm

mass conc
: molar conc,of CaF; = m
‘ 3.9gdm"*
Car = W = 0.05mol \
CaRyf) @ Ca®> + 26
0.05M 0.05M 2(0.05M)

Kep = [Ca**][F]?

[Ca®*] = 0,05M, [F~] = 2(0.05M) = 0.1M

K = (0.05)(0.1)* =
=5 % 10"*mol*dm~*
The correct option is D

1I5.RAMofX = aym, + a;m,

@; + a; = 1 (Sum of all isotopic fractions)
o = 1-— o

my =35 and m, = 37,R.A.Mof Z =355
35.5 = 35q, + 37a,

But a; = 1 —ay

35.5 =35(1 — a) + 370,

35,5 — 35 = 37a, — 35a,

:ﬂ‘s = 2'11

a; ﬂ%: 0.25 = 25%

@ =1-—a,=1-0.25=075=75%
(ay,@;) = (25%, 75%)

The relative abundance of the isotope **X is
75% and VX is 25%,

~ The correct option is C

16. Step 1: Write a balance chemical equation of

the reaction. There are two reactions that are
inyolve here.
CaC0s(s) — Ca0(s) + CO,(g)

Molar mass of CaC0; = 100g /mol
/ Vol. of Eﬂgﬂ: Spt.P = 24&“’1‘5
Step 2: Determine the number of moles of the

~ reactants or products

o _ Volatsitp  24dm’

Nco,= Yolar gas Vol.  22.4dm?/mol

= 0.1071mol

Step 3: Determine the limiting reagent and its
active mole. The limiting reagent is CaCO,
because it is the only reagent

Step 4: Use the active mole of the limiting
reagent to calculate the mole of the species or
substance in which the question is centre or
based, The question is based on the mass of
CaC0,

' Neaco, = 1 X 0.1071mol = 0.1071mal
- Step 5: Calculate what is required.

iz A Reacting mass of CaC0,
L0 molar mass of CaC0,

17. Intra-molecular and i

18. Nz(g) + 3H, = ZNH;(g)

19, Step 1: Write a balance

-
¥
mass ﬂfcac ' [
100g/
ass of CaC03; = 0,107 1mes .
mﬂﬁs ﬂ,lr“ CaC0, = 1&.?1;?10?1:‘%1%”
mm@hﬁn‘

0.1071mol =

intermolegy;.
exit in water is Hydrogen Hoﬁ: Fory,

Mn=(2)-(1+3)= 2-4=_,
T =727°C = 1000k
R = 8314/ /kmolk or R =

kmolk wl““ww,
Since Kp 15 measured gy
0.0821atmdm? /kkmol
K. = 0.00237
Kp = Kc{RTJﬂ“
K, = 0.00237 x (0.0821 x 1000)-
K, = 0.00237 x 1.4836 x 10+
K, = 3.5161 x 1077
Ky = 3.52 x 1077

The correct option is B

S,

reaction. Two substances ﬁmmm
do mot react together. Since the sy
(KNO5 and NaCl) is to react with 4,
then the component of the mixmure fhy i
react with AgNO, is NaCl not KNO; becy,
AgNO; and KNO; contain the same g,
NO;3.
NaCl(aq) + AgN0s(aq)

= AgCL(s) + NaN0, (o)
mass of mixture = 0.15g
Vol, of AgNO; = 22.15¢m?
Conc. of AgNO,; = 0.1M
Let the mass of NaCl in the mixture =15
mass of KNO; = (0.15 - x)g
Step 2: Determine the number of moles of i
reactants or products,

vol in cm?
1000

22,15
Magno, = To00 % 0.1 = 0.002215mol

Step 3: Determine the limiting reagent and
active moles. The limiting reagent is AgN’:
because it is the only reagent that we <
calculate its number of mole.

calculate moles

o stoichiometry molé
2215mol
= ——-rm-i = 0.002215mol

The stoichiometry mole of AgNO; i " ©
efficient in the balance chemical equatiod

Nagno,= X molar conc




FrIAne the number of
Jhstance in ¥ hic '
_lllf_.-,ri{:rn 18 E‘Hﬂ'
ich.mole of NaCl

« active Nagnoy

« active
»215mol = 0.0
s late what is T
“J:E]' Smﬂf
__._.___._F
||'|[l{ﬂ-rmﬂssx. 1 i

smol = S5 5g/mel
® _1” N

i | |"J"

changes are:

i) Bubbling of
containing b
Clagg) + Hate) = -

4 Bubbling of chlorine int0 WaLEt
E[ﬂﬂl +H10{1:| g _I

i) The decaying of plat

fiv) The rusting of m




0.3973 0.5627 Divide by the
smallest
1 2.4
i 12 Muliply by §
5
3 12
CeHy = CiHy,

. The correct option is B
24, thl!ibrium shift indic;:c the direction of the

Teachon.  Reaction moves to the direction

where Ihe:_rr 15 lower concentration. If the

concentration of the reactant is increased, then
the concentration of the product will decrease.

Thus, the reaction move forward while if the

foncentration of the product is increased the

concentration of the reactant will decrease.

'I.‘h.us, the reaction will move backward.

(i) I the concentration of NO; (ie. the
concentration of the product) is increased,
the concentration of the reactant will
decrease. Thus, the reaction will move

_ backward(i.e. the reverse direction)

(ii) If the concentration of 0, (ie. the
concentration of the reactant) is decreased,
}he concentration of the product will
increase. Thus, the reaction will move

- backward(i.e. the reverse direction)

(1i)If the concentration of NO (ie. the
concentration of the reactant) is increased,
the concentration of the product will
decrease, Thus, the reaction will move
forward, .

The correct option is D
25. Hy(g) + Bry(g) — 2HBr(g) *

AG =2,AH = —72k[/mol,T = 25°C = 258k

AS = —101//molk = —0.101k] /molk

AG = AH —TAS

AG = —72 — 298 x (-0,101)

AG =—72 + 298 x (0.101)

AG = —72 + 30.098 = —41.902k/ /mol

Since AG is negative the reaction will occur

spontaneously at the given temperature

The correct option is A
26.Atomic radius is generally divided into two
which are metallic radius and covalent radius.

Atomic radius is measured in Armstrong (A)

or picometer (pm)

(i) Metallic Radius is the average distance
between metal atoms in solid metal
crystals
Metallic Radius(MR)

dist. bet.metallic atoms in crystals

2
(ii) Covalent Radius is the average distance
between the nuclei in adjacent atom in a
molecule. It is also known as van der

—"'ﬂb—#
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28. Solvolysis is the process whereby a solver!
react with a solute. If the solvent is water, 1

Covalent Radius{CR)
distance between nucle; ¢

= f‘%
The greater the number of subshe]), the :

the atomic radius. For two atomy
same number of sub-shells, he ﬁighﬂh ths
number of valence electrons, (he Sm-
atomic radius. Potassium and Emﬁuhm_
four sub-shells compare 1o Soq; ™ by
Magnesium which have three sub-sheffy = “
Calcium and potassium have ¢ '.n"‘“?
radius compare to Sodium and Magnxm“
The atomic radius of potassium is ETeatpy Ny
that of calcium and the atomic mum”’
sodium is greater than that of magmim: "
to the higher lesser number gf "’ﬂerrj::
electrons of potassium and sodium, 3
Mg<Na<Ca<K

The correct option is A
To find the equilibrium constant for g giy
reaction giving several reactions, arrangs 1;"
reactions in such a way that they combine :
give the given reactions. If a reagtigy ;
multiply by any factor, the equilibs,,
constant of that reaction must be raise 4, [,».L
power of that factor. If a reaction is reyers,
the equilibrium constant becomes the invery,
of the equilibdum constant of the forwsy
reaction

Ha(g) + C0,(g) = H0(g) + Co(g)K,
= 0,62
FeO(s) + Hy(g) = Fe(s) + H,0(g)k,
=042

To obtain the reaction FeQ + CO = Fe 4+
€0, reverse reaction 1 and combine it with
reaction 2

H;0(g) + CO(g) _'I" Hy(g) + CO;(g)Ky,

~ 062
FeO(s) + H;(g) = Fe(s) + H,0(g)K,
= 0.42

FED"'Eﬂ #Fﬂ +cﬂ‘2 K!_ -— Ir{zHld

1
K3 = KKy, = 042 x — = 0.68
The correct option is A

process is called hydrolysis.

Hydrolysis:- hydrolysis is derived from
words;, hydro which means water and 1y5"
which means splitting apart Hydrolys
therefore, is the process whereby solutes &
split apart into their component jons Wb

they react with water.

|



o y SITONE [I,ﬁ.ld. I .. £2 e * hm’l N KaCD

ic 5, | ysis, but K;CO,

e acitic AR 1 : e m:‘.’.'ﬂﬂ' hydrolyse 1o produce a
LS o ey ition that s not neutral but NaCil and

0 — Al(OH), +3HCI v 1 | iydrolyse 10 produce a neutral solution.

Weak < SHOREIS ~ 86 et that MaCl and K,50, produce a

i#,0 — Fe(OH)3 +SHC r g o tion do not mean they don't

Weak Strong

4.0 — NH,OH -aw#cf “

. Ul'ri..&k Smalil"'
v of rm: ahove l:umpln,

mu.t strong amd, ﬂ'ﬂ'_ q““' T e -- . 20,
nr:mge if lh:rg plet o= = %

:Iuml 5% E:'.IWE ; n
NofiC T (g, Nﬂzfﬂa-ﬁﬂﬂfﬂa,r |
 (0a Nﬂrﬁgcﬂﬂ [ ol S

0— 2N R 7
B0, 00y + 283 S;ng ﬂﬂ% .- . ¥=602x Mﬁ:;ﬁ 2575

' each of the above ex

! splution is basic or alkaline, 5 i Py
sence of the strong base, NaO! _- P

f;aunn of a weakaﬁd_‘ - e - A pﬂiﬂhﬂ: same

ﬂthmnsem‘nplﬂl: neutralizat 2 ; llic B i o the
jijThe hydrolysis of salt formed by ol e _ e nosiod

ind strong base wﬂ‘.lgiﬂ um ' : sCcirons  increases across the
8 N0,50, NaCl, K350, * FSURRISIE R

Strong  Strong _ a r down the groups and
In the example above, the resultin acn eriod b
Teutral due to the pmmqf
1,50, and the strong '
iration of  strong acid a i
tkzline, the indicator use is litm ution, if | Aton ume | Decreases | Increases
lbthlsmmpIe!e ralizs by | Decreases | Increases
WThe hydrolysis of salt ormed b ¢ acit _ s | Increases
4l weak base will ﬂ'ﬂ'ﬂ i caline; Xt De es | Increases
;fﬁ_;muuﬂ solutione.g. : | Elec - | Decreases | Increases
13000, NH,CN, N : 3 YIS
" CHyC00 + H,0 X | H’f{
— NH,0H + CH
Neutral

mr Basic solution. " T ey i —
HeF 4 H.0 — NH,0H 'T' "B dets b s o 2 ACCTCE —




Mass number

1 . Increases Increases
Stmmng;‘ahm]ding Decreases | Increases
effect
Nuclear charge Increases | Decreases
The correct option is B
31. Redox i I

\ 1machunlsareanﬁuninwhich

oxidation and reduction occur simultaneous,
. Examples of redox reaction are;

[1} Cu + ﬂ: -- EC'uﬂ

{?ii 2ZH,S + S0, =35+ ZH,0

(iii)2H, + 0, - 2H,0 exc

correct option is D
32.5tep 1: Write a balance chemical equation of
the reactipn.
PbINOs) (aq) + Mgcly(aq) —
PbCly(s) + Mg(NO;);(aq)
Step 2: Determine the number of moles of the
Teactant or products base on the data given.

Nrb(woyy, = vol in dm® X molar cone,

200 0.75
—ﬁﬁk 45 = 0,15mal

Muger,= vol in dm? x molar cone,
250
=000 x 0.75 = 0,1875mol

S!Ep?-:Detetmimthtthﬁﬁngmagmtmdits

active mole.
Neb(no,), Nmgct,
0.15mol 0.1875mol
1 : 1
0.15mol 3 0.1875mol
The limiting reagent is Pb (NOs),
€XCess reagent is MgCl,

Step 4: Use the active mole of the limiting
reagent to calculate the mole of the species or
substance in which the question is centred or
" based. The question is based on the mass of
PbCL,
nm::g= 1 X 0.15 = 0.15maole
Step 5: Calculate what is required,
Reacting mass of AgCl
molar mass of AgCl
R.m.mof PbCl; = 278y /mol
| = mass of AgCl
OOl = TR fmol
mass of PbCl; = 0.15mel x 278g /mol
= 41.70g _
Note that the difference is due to the fact that
the examiner use wrong value for the relative
atomic mass of lead. The relative atomic mass
of lead is 207 g/mol not 208g fmol
The correct option is D
33. Amphoterism is the ability of metals or
oxides of metal (also some non-metallic oxide
e.g. B;03) to react with base as well as acid 10
form salt,

Nagar=

Ampmpmth'm 15 the dlh‘lllt'l. of
substance 1o dnnar: mﬂn as we[y as "
a proton. Water an 1 are amph
H:ﬂ + Hy0 & Hy0" + OH~ My
In the above reaction, ope gof the
molecules donates a proton gng the Wi,
rightly called amphiprotism not mF"‘"hri. iy
This is because water is a hmnmhwq L
as well as base. iy
The examiner mismatches meDtni,m
mp]:jprﬂﬁﬁm. i
The correct option is B
im \3
34.¥ = 512cm® % [--—)

100em

h

= 512 x 107%m?

m = 1,236g

P = 1atm = 101325/ /m?
(1}/m* = INm oriPa)

T =20°C = 293K

R = 8314/ /molK

mRT
S
mRT 1236 X 8314 x 293
_ PV 101325 %512 x 10°¢
3010898472 o5 ai> :
" BT84 Coeoigjmo
The correct option is A

35. R.M.M of metal = 70g /mol
I'=25A,m=0907g
t = 25mins = 1500s
m=ZJt
R.A.M of Metal
~ charge on metal x 96500 i

0.907 =

m X 2.5 x 1500
70

* = 0907 x 96500 ~ 25 X 1500
X=29991 =3
The correct option is C
36.Indicators are organic compound that changs
colour according to the P* of the medium. 1 &
use to determine the poim in which ¢
Teaction between two solutes is complete.

TYPES OFINDICATOR
Orange:- it is an indicator that is v

in titrations in which the end point is 3/

This is because it is sensitive 0 %<

mdimﬂumhurchmg:nfﬂmmﬂ

in various media is given by PANOYA ¥

means

PA— Pink in Acid

NO— Orange in Neutral

YA— Yellow in Alkaline

e e e
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neople ¢ onfuse the coloug pink
st you might come across
vs that the colour of methyl
el Methyl ornge is pink in
jlowever, in an examination
Ak ix not in the option but red, you
() as the cOMmMect answer,
~ihahein:= 11 1S An imdicator used in
1 Lhich the end point is basic or
pl | nRiune. This s t:tm
ull & lein 18 sensifive  to  basic of
b i .:.|r-'-'ll""t Th-ﬂ EB]D'I.H' chmgc ﬁf

I

all (halein 0D different media is given b]"
Ph p which means

e Colourless 10 Acid

F, olourless m Neutral

N- ., Fink 1 Alkaline

A . solution:- It is an T e 2

'.’““'_“_,; . which the end point is neutral. This
fitr »,.m lmmus solution is  sensitive to
¥ | medium, The colour change of litmus
. :,: ferent media is given by RANPAB i,
RA —* red in acid
NP — purple in neutral

_, blue in alkaline
Methyl red:- It is an indicator used in litration

jn which the end point is neutral. This is
because it is seasitive 10 neutral medium. The
colour change Of methyl md in various media
§s given by YANORA which means

yA— Yellow in Acid

NO— Orange in Neutral

yA— Red in Alkaline

The choice of an indicator is based on the end
paint of the titration. If the end point is acidic,
methyl orange is use, if the end point is basic
or alkaline, phenolphthalein is use and if the
end point is neutral, litmus solution or methyl
ped is used.

Aad | Base Nature | Indicators

of salt
€00H | KOH |alkalin | phenolphthalei
=CO0H e n

H,50, | NaOH | Neutral [ Methyl Red or
litmus solution

NH, 0K | Hecl | Acidic | Methyl Orange |

HNO, | Al(OH), | Acidic | Methyl Orange |
¢ of the options is correct
0% 4 g~ Cr** + Bry(g)
i Assign oxidation state to all species
¢ “e1go change in oxidation state.
bt o2
21? +Br= = Cr¥* 4 Bry
'TS"'FW the reaction into oxidation
8 :&mm“ reaction, Oxidation is a
involves increase in oxidation

thut

tmber but  reduction s &  PTOCESS
involves decrease 1n ovidation number
Cry0 — Cr** (red)
Br~ — Bry (ox)
Step 3: Balance each half reaction atomacally
and electrically
6~ 4 Cry,03~ + 14H* — 2Cr™ + TH,0
2Br= —s Bry + 2e”
Step 4. Balance the number of electrons in the
two half reactions.
6e~ 4 Cry03 + 14H*
—» 2Cr™* 4+ TH;0...%x 1
ZBE™ = Bry 4 267 oo e ses oy oo ore v i 00 K 3
6e~ + Crod~ + 14H* — 2Cr™* + 7H,;0
6Br~ —s 3Br; + 6e”
Cr08 + 6Br- + 14H° — 2Cr'* +3Br: +
7H,0
t.a=1b = 6¢c = 2.d =3
The correct option is C
38.Step 1: Write a balance chemical equation of
the reaction.
CaC0, + 2HCl — CaCly + €Oy + Hy0
50  100cm®,0.1M
R.MM of CaC0, = 100g /mol
Step 2: Determine the number of moles of the
reactant or products base on the data given.

n . Reacting mass
e Hostnr Mass
— -—L j—
Ncaco,= 155 = =i 0.05mol
Nycr= vol in dm? x molar conc.
100
= 1000 x0.1=0.01mol

Step 3: Determine the limiting reagent and its
active mole.

Neaco, ' Mect

0.05mol 0.01mol

1 2
0.05mol : 0.005mol
The limiting reagent is HCl
Step &: Use the active mole of the limiting
reagent 1o calculate the mole of the species or
substance in which the question is centred or
based. The question is based on the mass of
€0,
ﬂco'l-llﬂ 0.005 = 0.005mole
Step 5: Calculate what is required.
No of molecules of CO,
Nco,™ 507 x 107 molecules/mol
No of molecules of CO;
= 0.005 x 6.02 x 10**
= 3.01 x 10"

The correct option Is D

0
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Electrolytic cell | Electrocht

It converts electncal | It converts .
energy to chemica chemical eneis

ENErEy : 10 electrical
[

1

_eneTgRy I_ {
Its positive terminal is) 1ts positive permin

is the cathode

| theanode | ;
Its negative terminal if Its negative
the cathode terminal is the

anode.

In both elecwolytic cell and electrochemical
cell oxidstion occurs st the anode and
reduction at the csthode. The free encrgy
change for a feasible electrochemical and
electrolytic cell i1s negative

The correct option is A
40. m,, = 5.3Bg.np, =16, = 1. 00 =2
Mg = 108g/mol, Mg, = 63.5g/mol
my My x G
m; M;xG
Where m = mass of the substance deposited
M = relative atomic mass
C = charge on ion
Mew _ Meu X Gy
Mug My, X Cpy
mg 64x1
538 10Bx2
o _Eéxlejﬂ_ 1.58
ST e
The correct option is A
M
CHM 001 EXAM 2015/2016
TIME ALLOWED: 65 MINUTES
1. A quantity of PCl; was heated in a 10litre
vessel at 250°C. At equilibrium, the wvessel
contains 0.20 mole of PClg, 0.30 mole of
PCl; and  Cl,, Compute the equilibrium
constant K. for the dissociation of PCl; at
250°C. Given thar; PCIl; W = FI‘:I;]{'] + Elg
(a) 0.004 (b) 0.045 (c) 0.45 (d) 0.041

2, The collision theory of the rate of chemical

reaction depends on which of the following? 1.
frequency of the collision II. Collision energy
or energy of the colliding particles III. Correct
orientation of the colliding particles IV,
Medium of the reaction V. size of the reacting
vessel (a) I I, I0I, IV, V (b) I, 11, I only (c) 1
mmmlf{d}Lﬂ. and IV only

3. Consider the electrolysis of copper 11

tetraoxosulphate (VI) sak, using a platinum
_Elacwde which of the following statements
is/are correct? 1. Copper ions are discharge at
cathode I Cnppu- dissolves at anode III.
Dxrmmup:oﬁuedﬂmnmw_m
pl:lnflheresullingmluﬁunmlhcmdufﬂm

" and an anhydride for a dj

peess s lesh than 7. (&) L, 11, 4nd'R i .
[[Tt .-.:;nlc v (c) LI and TV (d) 1 u‘:';d ﬂ' o
A certain volume of hydrogen gay g
hrough @ POTOUS partition in’ sy SEil
l.‘:-]cu_]:m: the required time (jn : %
the same volume of hydrogen mmﬁ&hih
giffuse under the Same condj tion, P44
1.Cl = 35.5] (8 10680 (b) 12816 N

(d) 7.02 2

What current in ampere would be :
- l s By

roduce 18.08 of Aluminum in | .
minutes? [Al = 3?.!1: 1F = 95,505 y W
27.8A (b) 11.9A (€) 56.50A (d) 3574 = )
Which of the following are & mixed anhes.

respectively? L Co;” IL ND; "fr %}

NO A.1&T1(b) I & V (e) V & [(d)) &1y

: electrolytes, which of the options epm..
classify the electrolyte as strong, &ﬂﬁtly

The table below-consists of diﬂmu"_&

non-electrolyte? fm_ Ang
Strong Weak : :
electrolyte | electrolyie | slsomm
“*" | ammonia % |
B | Oxalic acid HCliagy
C stﬂa[m,-, Chloroform 'Hi&
D Agueous HEIL’I 2 -. ,
8. Arange the solution of the followir @Eh

order of increasing acidity: L NasPo, |
NaH;FO, Il. NaHPO, (a) I IL T (b) I, 0
D)L ML 1(d)OLL N At d,

9. The following daia were obtained fom
reaction: X +Y =+ 2 ; &

R | Y Rae
No | (Moldm™) | (Mold .3] Moldn® s’
| 0.2 02 . ~

2 0.2 0.4 024

- 04 04 024

The oveall onder ofth reaction is? (@) 1011
10 Bl o

- Below is a table which represents five types ol
salts. Which of the opti et

Acid ["Nomal | Baxc sl e o

2| %150, | Nall KoH

L sk " B
EHEEF.'I + N:m = Nﬂsu} AH =-ve




+ 2N; Oy oy + Oaig) BH = 4y
i 0 & """’.tl"-'ﬁm. +

i
PR 2HCl Al =0
I Cof the above equilibrium reaction
creasing the Irmpemlun: lhiﬁ
am position to the right and alse
. cquilibrium constant value? (a) 1 only
iy (¢) 1 and IT only (d) TV only
A « of chemical reactions and e quitibrium
12 " g of reversible reactions are commonly
_.Jent on which of the following f; 5
{ apceniration
il [iiht
1. Tt mperamre
V.4 palyst
y, [namacy of reactants
v], Pressure of the gaseous reactants and
sroducts
g LI & Vi (M ILV&VI (©ILIV&YV (d) 1,
& 111
Ii rypical chemical bond formed bet
ytoms of 19X and 7Y will not confer which of
ihe following properties on the compound?
| High vapour pressure
1L Conductivity of electricity in the molten
form
[IL Solubility in Benzene and Ether
[V. High melting point
¥, High density
(a)1 & I only (b) IL IV & V (c) LIII, & V

(d) 1 & IV only
 According to the valences shell electron pair

theory, boron trifluoride is (a) Lewis acid (b)
Armhenius base (c) Bronsted-Lowry acid (d)
Lewis base

. Sodium hydroxide is not considered a typical
example of primary standard reagent for
titration because (a) It is not very soluble in
water (b) It is not easily obtained with high
degree of purity (c) It caonot be easily
oreserved (d) Its weight can be altered during

A mole of a compound contains 48 of
magnesium atoms, 1.806 X 10%* silicon
sioms and 128g of oxygen atoms. The
molecular formula of the compounds is
(Mg = 24; i = 28;0 = 16; Ny = 6.02 X
1023 mol-1(a) MgSi308(b) . MaSid3 (c)
Hﬂ':-slf;,ﬂs (d) Mg,S5i504 |
+ be oxidation number of silicon in Caz5i30s
]]“a} +8 (b) +6 (c) +4 (d)+2

net ionic equation for the reaction

between K;C0y(qq) and dilute HCI is

W K2C0y + 2HCL — 2KC + Hy0 + €0;
Ebl EH"' ""Ea'a:- +2.H+ zﬂ'l" 2
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Hy0 + C0y # 2K* # 2C1
fc) ZHY & 2C1 . 2K
(d) 2H* 4 C0* —+ H,0 + €O,

19. A chemist dissolved ammomia in distilled
waler to I:Il'l':d:lu{f a solution of -"I.lIld’?IF-hL--'-'F:-
hydroxide having a density of L.20 gemn™”
and percentage purity of 82%. How many € c
of this solution must be diluted with distlled
water o give 250cm® of 2.0moldm™
ammanium hydroxide solution? [N = 14 H =
1,0=16 (a) 14.6(b) 17.9(c) 20.5(d) #1.6

Jﬂ EEIIJ“ are SOINE chcmwal ngjcln-:
representing some reactions.

L AgNO, + NaCl - AgCl + NaNO;

II. 6Cly + 6Ca(0H), — CalClO;); +
5CacCl, + 6H,0

0O HCl + NaOH — NaCl + H,0

IV.CaC0y = Cal + €O,

Y. 2H,0, - H;0 + 0,

In which of these reactions is a single species

acting as both oxidizing agent and reducing

agent(a) 1 and III (b) Il and V (c) I'V only (d)

~ Vonly

21. The electrical carriers in an agueous solution
of sodium chloride, molten sodium chlonde
and iron rod are respectively (a) Free mobile
electron, free mobile jons and hydrated jons.
(b) Free mobile ions, free mobile electrons and
hydrated ions. (¢) Hydrated jons, free mobile
ions and free mobile electons and (d)
Hydrated ions, lattice and bonded electrons

22. An electrochemical cell is formed by coupling
hydrogen electrode with zine electrode. Which
of the following statements is totally comect
about the cell? (a) Hydrogen electrode is the
anode and it is positively (b) Hydrogen
electrode is the cathode and it is negatively (c)
Zinc electrode is the cathode and it is
positively charge (d) Zinc electrode is the
cathode and it is negatively charge

23. Below is a list of some bond type in nature:

I. Hydrogen bond

[l Coordinate covalent bond

[IL Covalent bond

1V. lonic bond

Which of these bond types join atom to atom
and also molecule to molecule respectively in
methanol? (a) 1 and 11 (b) I and I (c) IV and
lI'_(dJWanl:II

24. A hydrated salt of formula FeSO,. xH,0
contains 45.3% of water crystallization.
Calculate the value of x. [Fe=156; 5=
32:0=16K=1(a) 7(b) &(c) 5(d) 6

25. Boron has two isotopes. If the isotope with
mass 10.013amu has 19.78% abundance,
determine the atomic weight of boron given
that the other isotope has a mass of

08143783394 Page 97

e




11,009 amu. (1) 10,09 amu (b) 18.01 amu (€)
TO81 amu (d) 9.71 amu
26 Bromide jon is oxidized by bromated 10n in

acidic solution. SBr~ (aqy + 701y T
EIH*{“q} -» E.HT'I{“H} + .’i”]ﬂ{”

The experimentally determined rate law s
Rate = k|Br~][BrOs |*[H"]

What is the overall order of the reaction?(a) 4
(b)0(c) 1(d)3

27. Consider the equilibrium FeO () + COgg =
Feg + €0z (g
When €0,is remove from the equilibrium
mixture (by passing the product through hime
water), what is the dircction of net reaction as
the new equilibrium is achieved? (a) The
reaction moves in the forward direction (b)
The reaction moves in the backward direction
(c) The equilibrium is static (d) The reaction is
quenched .

28. Given the following, 1. Haze IL Aerosol spray
I1L. Harmatian 1V. Fogs V. Milk V1. Paints
Which of these statements is correct? (a) II, IV
and V are colloidal particles (b) I and III are
colloidal particles (c) I, II and VI are
suspended particles (d) I, 1 and IV are
suspended particles

29. A brand of Orange juice has a pH of 3.16.
What is the hydropium ion [H3;0%]
concentration of the beverage? A.69 X

107*8.7 x 107°C.8.0 x 107*D.3.16 %
1074

30. Consider the ~_reaction:

6Fe* + Cry0," tag) T 14H @)
EFE+[W1 o ZCTH.E“J L ?Hzﬂ (i

Which substance is the reducing agent?

A.Fe**B.Cry,0,>~ C.Fe’*D.Cr**

31. Which of the following sets of quantum
numbers is permissible for an electron in an
atom?

@Wn=31=2m=3m=+;
Mn=2 =1 m=—1m=—;
@n=21=1Lm=0,m=0
(m n=2 =2 my =1l m,-,r-+

32. Which of the following stalements 18 nol
correct about the 4p orbital? (a) Is defined by
the number { =1 (b) Is of higher

than the 3d orbital (¢) Contains a
maximum of ten electrons (d) Contains
degenerate suborbital

33 Which of the following procedure will
completely separate the mixture of sand,
potassium chloride and ammonium chloride?

(a) Add water, filter, sublime and evaporate

(b) Add water, sublime, filter and evaporatc

o

() sublime, filtet, add water and
qublime, add Waler, filter and ey i

34. 469 of ethanol released hear ;

¥

15, A saturated solution of Ag;C 05

temperature of 100 g of water fron, |
sg°C. What is the heat of zﬁ‘cv
ethanol? [€=12,H=1,0x 4
4.2 fg-16~1 A ~1273 Kfmoi-15 “J.: ,
K/mol~*C.—1200 Kjmol™D, ~15gp "I&
3 “3 COmtjp,
fﬂ,{IHBEBBgdm . The solubility progy,, A
the solution is7 [Ag = 108, = 12,9 - "
(a) 8.79 X 107 (b) 1.69 X 1071 (¢) 5.3
10-12 (d) 5.37 x 107%

36. The pOH of a solution is 11.73. What ;, "

hydrogen 100 concentration of the s
4.5.37 x 10~*moldm™B.5.37 X =
10~-*moldm=C,1.07 X
10-3moldm~3D.1.82 X 10" *moldm-

37.The standard enthalpies of formylyg,

-394, —242and — 110 Kfmol™, e
enthalpy change for the reaction beloy |,
82,65 Jmol™K~". What is the free eneyy,
dmnge'? {:ﬂgﬂ} + Hzﬂ (") M Eﬂ;{,} +H:|{|-I
A. —42.0 KJmol™* B,—76.93 Kfmol™
C.+76.93 K/mol™'D.—=17.07 KJmol-

18, Given the two half-cell reactions occurring i

a cell as:
.’I.'m _‘_xl— fag) + 232- E;JI"I"" = +2‘3,HF
) i (ag) T Zei=

—+ l‘tﬂ + Eﬁ:;n = -H]jpl
Calculate the e.m.f of the cell X/X*¥/ [+
Y and hence determine whether the reaction i

spontaneous or not? (a) +2.72 V, spontaneou
(b) +2.72 V, not spontaneous (¢) —2.72 Y,
spontaneous (d) +2.04 V, spontaneous

39, An organic compound containing carbon

hydrogen and oxygen has 40.1% C, 6.67%
composition. Another oxide ore contun
72.36% iron. What are the empirical formulis
of the compounds respectively? (i
CH;0 and FeQ B.C;H,0;and Fﬁﬂz

C.CH,0 and Fe,0,D.CH,0 and Fe0
40, The concentration of calcium ion in blood

plasma is 0,025 M. If the concentration of
oxalate ion is1.0x 10~5M, will calcium

+ oxalate precipitate out? Solubility prodic.

1

Ksp for calcium oxalate 52,3 x 107, (a) Y&/
(b) No (c) Uﬂljrifhlmdplmiudﬂmdlﬂ‘
System remains at equilibrium

SOLUTION

Reaction PCly = PCly + Cl
Atequi 02mol 03mol 03mol

______—-—_———"—
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e of vessel (V) = 10, = 10dm?
n _ 0.2Zmel o

e = = oy = 002
: (i 0.3mol
| ||r|gnl 4 F it W = H.BBM

n  0.3mol
TV T T0dms - 003M

(Peis]IEt] _ (0.03M)(0.03Mm)

-~ [PCls] 0.02M
1] |'-"|5H
I'he correct option Is B

. ollision theory states that for a chemical
* eaction to occur there must be effective
olision  between the reacting particles,
i Mective collision is a type collision in which
malecules collide with sufficient Eﬂﬂgy and
soper onentation so that a chemical reaction
. occur. Effective collision is also called
wecessful collision. The following are the
[actors 10 which Cﬂmﬂﬂﬂmydﬂmﬂ;
. Collisions of the reacting particles
11} Frequency of collisions
niCollision epergy (ie. kinetic energy) or
encrgy of the colliding particles. §
(iviDrentation of the Wllldiﬂg pal‘ﬁc]ﬂ; :

Noie that medium of the reaction and size of the
reacting particles are factors that affect the rate
of reaction.

The correct option is B

5. Electrolysis of aqueous copper II 3
etraoxosulphate VI, CuS0, using platinum
Electrodes. e
The electrode is inert and the electrolyte is not
concentrated. Therefore, the only factor to be
wonsidered is the position of the ion in the

tiectron chemical senes.
Ionization Anode | Cathode
{'lg Q)
CuSO(aq) — Cu** So{1 cu*t
= + 502~ o
L _H,0 - H* + OH™ OH-| H*
Anode: At the anode, OH~ is discharged.

4UH_ — ZHEG{H + ﬂgu.) + hf- |

Cathode: At the cathode, Cu®* is discharged.
4e™ + 2Cu®* — 20uy

H“’_“lﬁng solution: The resulting solution is
1250, (ie. acidic). Note that the prolong
"iage of electricity through the electrolyte
1| 1€3d to the electrolysis of the resulting
"Hon, H,50, to produce H&0;.
ol Electrolysis of aqueous copper I
gy Phate V1, CuSO, using platinum

i the following are true y
. Oxygen is formed at the Anode |

1=3574

(iti) The resulting solution 15 wcidic. Thus, the
P" of the resulting ‘olution will be less
than 7

(iv) Prolong passage of electnicity through the
electrolyte will lead o the electrolysis of
the resulting solution

The correct option is C

iy = 30sec

R-M.Mof H,(My,) = 2g/mol

R. M.M ﬂ'f HEI{MHﬂ]' = 35.59‘}?!“!!

Since the volume of the two gases is equal let

the volume of each of the gas be V
v v

RH!“EE""‘W’RHn:;

RHJ = Hﬂﬂ

Ryer .qﬁfﬂl

;ﬂ' 35.6

Vit

T,

vt [365

oz

L1365

33_1 2
Square both side

£ 365
900 2
2t = 900 x 365 = 32850
253 T = 16425
-t = 16425
t = V16425 = 12B.16secs
_ The correct option is B
. m=18.0g .
R.AMof Al 27
g =

Chargeon Al x 1F ~ 3 % 96500

t = 1hr,30min = 1 X 3600 + 30 x 60
= 54005

m=2It

7
IB=3K:LESW:¢I=54¢U

131{3::96_5-111!-':2?3:11-:5400
18 x 3 X 965 um35.?m

‘27 x 5400

The correct option is D

6. Acid anhydrides are substances that dissolve

in water to produce an acid. Acid anhydride

uml?ﬂ“- 08143783394 pageos



(1) Inorganic or mineral acid anhydride. These
are oxides of non-metal that dissolve i water
t0 produce acid. e.g. €0y, §0;. S04, NO,. NO
etc. Inorganic or mineral acid anhydndes that
dissolve in water to produce two acids is
known as mixed acid anhydride.

H,0 + 2NO, — HNO, + HNO,

cﬂz + H]D = HIEE"]

Sﬂz + H_zu —— HzSﬂ;

Sﬂ] + H;ﬂ — HESO

NO + H,0 — HNO,

(ii) Organic acid anhydride: These are organic
compounds that dissolve in water to produce
organic acids,

(CH3€0),0 + H,0 — 2CH,COOH

In other words, acid anhydrides are oxides or

compound which dissolves in water to

produce a solution with P¥ less than 7. Note

that €0z, S0; and SO, are anhydride of a

dibasic acid. Dibasic acids are acids with a

basicity of two. That is, an acid that contain

two ionizable hydrogen atom
None of the option is correct

. Electrolytes: These are substance rthat
conductor electricity in the aqueous or melien
state with a resultant decomposition.
Electrolytes are of two types which are listed
and explained below.

(a) Strong Electrolytes: These are electrolytes
which undergo complete ionization in
aqueous solution. Strong electrolytes are
also known as IONOGEN. The following
compounds always act as strong
electrolyte.

(i) All strong acids e.g. H,50, HNO,,
HCI, HBr, H1, HClO,

(i) All strong base e.g.
NaHCO0s, NaOH, KOH and
(ii)All jonic salt eg.

Na,50,, NaCl,KCl, KNOy, NaN O etc.

(b) Weak Electrolytes: These are electrolytes
which undergo partial ionization in
aqueous solution. Weak electrolytes are
also known as IONOSPHORE. The
following compounds always act as a
weak electrolyte.

(i) All weak acids e.g. H,C03 H,S, HF,
H,504e1c.

(ii) All weak bases e.g. NH,OH and

(iii)All covalent salt e.g. PbCl;, AgCl, BaS0,
elc.

The correct option is A

. The m.jﬁt}" of Hﬂ;?ﬂ‘, HﬂzHPﬂ.‘, HEH;PH.‘

depends on the number of replaceable

hydrogen atoms. The higher the number of

replaceable hydrogen atoms the more the
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acidity. The order of 1nl:ﬂ.'l.'tlﬂg mr-_
%

galts are
.I[I.'.--‘F{I..h < Hﬂ;HPﬂ < Hﬂﬂ Fﬂ'
The correct option jis A
9 X+¥Y =2
Expt | X[M‘o!dm"% Y(Moldm™¥ Ry e
1 | oa 02
2 0.2 0.4 :':
| 3 0.4 0.4 03¢
Step 1: Write an expression for the rate law
let R = K[X]™[YT"
(Since X & Y are the only reactants)
Ry
- [4]m[B]"
= Ry 2
KT XIFDE
Rz XEFIE
TR

m@g@q

-H: [‘rll [r.]i

Step 2: To determine m choose any pg
experiments in which the concentration of ¥
remain the same or constant Tha
experiment 2 and 3.

R ()" (0"
==() (o)
[X]; = 04,[X], = 02,[¥]; =04,
[¥], = 0.4,

Ry =024 and R, = 0.24
& _ (b (1)
R: \IXL/ \[Y];

E:E__(nj)'“ 0.4\"

024 \02 (D_A)
1=2"x1"1"=1)

2 =2

m=10

Step 3: To determine n choose amy I
experiments in which the concentration of X
remains the same or constant. That ©
experiment 1 and 2.

ﬂ (lﬁi’lz) ([r] )
[X], (Y]
X0, = [X1, = 02, [8]; = 0.4, (8], =02

R, =0. ﬂﬁn.ndR; = 0.24

0.24 (B.Z

ﬂ.ﬂﬁ I.'I 23)

4= 1" x (2)"(But 1™ = 1)

22 = (2)

n=2

Step 4: Write out the rate law expression
R= K[J(]'"[YL

R = K[X]°[¥]

il



m 1% o second order Teiuction
Jng any expeériment i
v.-v:.unvl'tl 1 i . dmcmmt K.
k(0.2)°(0.2)%
% 1x004
:.“; =15
qnit of k for a second order £t
| pne 18 measure 1n second i Ll:'::l!;?: iy}
5L /mols
 complete rale law is given as
- 1.5M~1S(XI°[Y]?
i.'i.-' sverall order of reaction = ¢ 4+ 2 =7
The correct option is C |
| salt is the name given to a compound form i
Il ..-_'r-:“” all or pant of the ionizable h}ﬂmggn of
4 acid is replaced by metallic or ammonium
1005
o.is are generally divided into the following
groups
. Normal salts are salts formed when all the
replaceable  hydrogen ions in an acids is
completely replaced by metallic or ammonium
on. Examples of normal salt are
NaCl, KBr,Na;50,, NH,Cl
i) Acid salts are salts that stll contain
replaceable hydrogen ion. They are form by
the partial peutrahization of an acid with a
hase. It result from the insufficient supply of
metallic jons to replace all the replaceable
| hydrogen ions in an acids. Examples of acid
salt are NaHS0,, KH50, NaHCO3, KHCO,,
KHCO,, NaHS etc i)
NaHS + NaOH — Na,$ + H,0
Note that the solution of acid salt is
necessarily acidic. In other words, some acid
sall (NaHCO,, KHCO,, KHCO, ) dissolve in
water o form alkaline soluion.
: NaHCOs + H,0 — H,C05 + NaOH
The above equation shows that aqueous
;ﬂlutiuu of NaHCOj; is a strong alkaline or
] diC
(iiBasic salts are salt that are formed by the
. partial neutralization of a base by an acid.
Basic salt still contain hydroxide ion (OH™).
Example of basic salts are Zn(OH)CL
_ In(0OH)NO4,Ba(OH)Br, BI(OH)NO; etc.
WDouble salt is a compound of two salis
formed by crystallization from a solution
tontzining both of them i.e. it is a mixture. A
double saly has the general formulae
' M M*(50,),.12H,0 or
M (M+),(50,);.12H,0 e.g.
L F"-‘(ﬁ&):;[ﬁﬂ;};.l!ﬂ;ﬂ.
adl(50,),.6H,0 ;
") Complex salts are salts that contain a complex

:!l:rni:ug::uf ;’;n:l?mﬁ such that the central
complex sons ar ;_ 100 r:!:'m_ffﬂ. Example of
i n:- [ EFEN}ﬁ]- [ZntOH), )2~
K,[Fe (CN}.,].NE, [F:_: E::n;:fj salts are
ﬁum(cﬂﬂa):ﬂlii.ﬂul[zn:{ﬂﬁm etc

i i :SllLliﬂ‘ng terms are usually

{H}mmm is the phenomenon or process

del Y certain substances known as
o ':E'E-SFEHI sul;siam:s absorb larg[:u amount

moisture  (water  vapour) m the
on exposure to form a solution.
Manl substances are also
I in nature ey NaOH, FeCl,,
h’iifml:fl. CaCl,, MyC lﬁ; P.;hf.:;m etc.

YEToscopy is the phenomenon or process
whereby certain  substances known  as
hygroscopic substances absorb moisture from
the atmosphere without forming a solution but
become sticky to touch eg. Cu0, NaNOy,
g;g;; conc. H;50,. They are mainly used as

o g agent.

(vii) EMorescence is the phenomenon where
certain  substances known as efflorescent
substances lose some or all of their water of
crystallization on exposure to the atmosphere
;—ﬁ- S Huzc03. 1“”10 — Hﬂ!cﬂg.h‘zﬂ +

2

(ix)Decrepitation is the phenomenon whereby a
crystalline solid gives a cracking noise on
heating due to the removal of water of
?ﬁw e.g. NaCl, KCI0;2moles of

2-

(x) Water of crystallization is the amount of
water that is associated with substance on
crystallizing out of solution, In other words,
water of crystallization is the amount of water
that react chemically with a substance on
crystallizing out of soludon. Water of
crystallization is also known as hydration.

The correct option is B

11. The equilibrium constant, k. is defined as
the product of the equilibrium concentration of
the products, each raised to the power that
comesponds 1o its coefficient in the balanced
chemical equation, divided by the product of
the equilibrium concentrations of reactants
each raised to the power that corresponds to its
co-efficient in the balanced chemical equation.
In any k. expression for heterogeneous
system, only gaseous and aqueous species
must be present. Solids and liquids must not
be present because their activity is one.
Increase in temperature will shift the
equilibium forward for an endothermic

action but decrease in temperature will shift

1 Complex jon is an a ion that contain
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the equilibrium backward for an exothermic
reaction. The word equilibrium shift forward
means that the forward reaction is favoured
while equilibrium shift backward means that
the backward reaction is favoured.
III-L‘.I'I.'.‘I'L'-I! in Il;‘ﬂi;!?rﬂluﬂ! INCTERSCS the
equilibriurn  constant k. for an endothermic
reaction while decrease in lemperature
Increases k. for an exothermic reaction,
The equilibrium position is not the same as
equilibrium constant, Equilibrium position of
a reversible reaction refers to the relative
amounts of reactants and products in the
reacting system at a given time.
Le-chatelier's principle states that if an
external constraimt such as temperature,
pressure and concentration is imposed on a
chemical system at equilibrium, the
equilibrium position will shift so as 1o annul or
neutralize  the constraint.  Le-chatelier's
principle is also known as
(1) The law of mobile equilibrium
(ii) Henri's rule
Le-chatelier's principle implies that the
equilibrium position moves in opposite
direction to the direction of the reaction. If the
reaction moves forward, equilibrium position
will move backward but if the reaction moves
backward equilibrium position will move
forward.
Thus, increase in temperature will shift the
equilibrium forward or move the reaction
forward but equilibrium position will move
backward for an endothermic reaction while
decrease in temperature will shift the
equilibrium backward or move the reaction
backward but equilibrium position will move
forward for an exothermic reaction.

(i) Increase in temperature will favour the
backward reaction because it s
endothermic.  Therefore, equilibrium
position will move forward or right.

(ii) Decrease in temperature will favour the
forward reaction because it is exothermic.
Therefore, equilibrium position will move
backward or left.

(111)Since the forward reaction is exothermic
increase in lemperature will decreases
Equilibrium constant, K. while decrease in
constant, K,

zﬂlﬂ-‘t'ﬂ = Mjﬂ.u] + ﬂ;mﬁﬂ = +4ve

(i) Increase in temperature will favour the
forward reaction because it is epdothermic.

Fivh

12,
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Therefore, equilibrium pogjy _
backward or lefi. o “‘ﬂ.
(1i) Decrease in lemperalure wij { r

backward  reaction hmﬂle
exothermic.  Therefore, s %

]

position will move forward oy ﬂ%
(iii)Since the forward reaction is and.

increase in  lemperature M

Equilibrium constant. K. while Im"hq
temperature  will dem-guu_ i B |

1
constant, K, =,

EFE[,J + 4H2ﬂu} = FE}D*':’] + 4”1 K
A il

(i) Increase in temperature will :
backward  reaction hecamhhg B
endothermic. ~ Therefore,  equigy . *
position will move forward O right,

(ii) Decrease in temperature wil) favoyr %
forward reaction because it is sxath.. |
Therefore, equilibrium position
backwand oe 1t ¢ 0k, AR

(iii)Since the forward reaction is :
increase in temperature ﬁﬂ%ﬁug
Equilibrium constant, K. wﬁhmh
temperature will increases Eguilibe
constant, K,

Hyyy + Clayy) # 2HCl(gy AH =0

Since the reaction i  adiabas

reaction(i.e. AH =0 ) lemperature has 1

effect on equilibrium constant, K,, and o

equilibrium position.

In this question, | think the examiner i

mismatching equilibrium shift and equilibim

position. Equilibrium shift is a term used &

describe the direction of the reaction. If the

direction of the reacton is forward the

equilibrium shift forward or toward the righ

but if the direction of the reaction is backwu

then equilibrium shift backward or toward lef
None of the option is correct

Equilibrium constant K, is the value of %

reaction quotient when a chemical system b

reached equilibrium. In other worl

Equilibrium constant, k. is defined s ¥

product of the equilibrium :mnui_ini!_ﬂf‘h’

products, each raised to the power B

corresponds to its coefficient in the bll“‘ﬂ

chemical equation, divided by the
the equilibrium concentrations "
each raised to the power that corresponds

co-efficient in the balanced chemical egsd” |

The only factor that affects .

constant is temperature, |

Equilibrium position of a reversible 15

refers to the relative amounts of f“‘”ﬁvp

products in the reacting system af &
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s [IFI-“ i||-f|."l:'1 thﬂ quilih'im

||l||".'-1

. of a chemical reaction also known
; l..n rate is the change in the
I I-I._.|||'-u~_-» of & reactant or a product
v me (M ‘t:'
aciOrs that affect the rate of mﬂm

qcentralion

T 1=
Foriperalire
gyl
-y Light
. .*..;!-u:‘ of reactant
I . Medium of reaction

1 Gyrface area elc

The correct option is A

B (Species Elements | Nature

'__H?sﬂl K Metal =
F Y287 Cl | Non Metal

| -

The bond between X and Y is an ionic or
electrovalent bond. Ionmic or E‘MBI
winding 15 the electrostatic force of attraction
ihat bolds atoms together in ionic substance, It
sccurs between a metal and a non-metal as a

rsult of the transfer of e~ from the metal to

the non-metal. lonic bonds are found in the
fllowing compounds NaClLLMgO,MgClyetc
e bonding leads to formation of iomic
compounds. The following are the properties
il ionic compounds.
i They are made up of aggregate of ions
lir They have high melting and boiling pmnt!;
i) They are good conductor of heat an:l
tlectricity, e
They are strong electrolyte 59
Their reaction in aqueons medium is v&t}'
fust because they exist completely as mn in
iquzous medium,
h-l they are soluble in water d]

CY are polar substance ie. thujr have a
) Positive and negative poles. 4l f

¥ are solid at room temperature,

]
) k}mmtﬂf r "N
ST 3¢ non conductor of heat and
city in the solid state
The correct option is C

l.'
by, €8¢ shell electron

i**{mptsm"mﬂlﬂcﬂ:so:mnumd
h.

e Jope

pair,Jone pair-bond

pair repulsion
that best minimize repulsion

pair- b““"ptirm Thus,
nh“'“'&m'ruwm-.u Dilloent Tutors: 07063474749, 08143783394  Page 103

the basic tenet of valence shell electron pair
*pulsion theory is thut the pairs of electrons
making the _sigma bonds dictate the shape of
mml‘“ The pi-bonds often encounter in
some molecules serve 1o distont the shape of
the molecules,

|
F—B—F

The Lewis structure of Boron trifluoride
shows that Boron trifluonide is an electron
deficient molecule. Electron  deficient
molecules or ions are molecules or ions in
which their central element has less than eight
electrons in their Lewis structure. All electron
deficient molecules are Lewis acid.
The correct option is A
15. Primary standards are substances that can be
obtained in a high degree or state of purity.
They are use to prepare standard solutions.
The followings are true of primary standard.
(i) They are non deliquescent substance
(ii) They are highly soluble in water
(ii1)They are non hygroscopic substance
(iv) They are non efflorescent substance
(v) They are anhydrous substance. That is, they
must not contain water of crystallization. An
"’F‘?ﬁpﬁﬂﬂ is GH,0,.2H,0 because is it not
_ efflorescence
(vi) They must have a fair high molecular weight
(vii) Their weight must not be altered during
(viil)  Examples are Na;C Oy, C;H; 04. 2H;0 et
NaOH is not a primary standard because it is
deliquescent and its weight can be altered
during weighing.
The correct option is D
16, Mass of Mg = 48g
R,a.M um; = 24g/mol
, Reacting mass
Molar mass

n =-.-—...£_.. = 2mol
Mo Jagimol
Atoms of Si = 1.806 x 10**atoms
n No of atoms
5= 602 x 10*atoms /mol
~ 1.806 x 10** atoms
NS §02 x 109 atoms /mol
Massof O = 1283
RAMof O = 16g/mol
Reacting mass
Muag= lifznlm' mass

ﬂ"' —W i = Bmol

= 3Imol




The compound under consideration contains 2mol
of Mg, 3maol of St and 8mal of O Henee the
compound fs Mg, Sty 04

The correct option s U

17, The oxidation number of Si in CagSiy0y be x.
The oxidation of Ca 15 +2 and @ in oxo
compounds s -2

The sum of the oxidation number of ench
elements in o compound 15 Lero
2(+2) +3x+B(-2)=0D
44+3x~-16=0
3x=12=0
Ix=12

12
X == 44

3
The correct option is C
18. K3C0gaq) + ZHCligqy =
2”‘”[“#1 + H;ﬂ'm '+" E'ﬂz[ﬂ)
To obiained the net tonic equation, dissociate each
of the aqueous species into their components
ions
[2K* + CO5") + [2H* + 2C17) =
[2K* + 2C17 ] + HyOy + €05y
Remove ull species that appear on both side e.g,
K* and CI”
CEE- +2H* = H:ﬂ{n + I‘:ﬂgui net ionic equation
The correct option is D
19. Stock solution:- It is a commercially
produced solution for any stock solution, the
mass concentration and the molar

concentration is given by:
mass conc = 10pd
10pd

molar conc = 7

Where P = 9% by mass for solution

For pure solution P = 100

d = density in g/cm?,

M = molar mass of solute

Note that any solution whose density in
g/em? and percentage concentration is known
is a stock solution. Note that density in g /cm?
is also known as relative density or specific
gravity

P = 82%

d = 1.20g/cm*

v, =1

'EI. =]

V; = 250em?

C; = 2.0M

R.M. H{HJﬂﬂi;H‘ﬂH = 35g/mol

molar Cone = s———

ol lﬂxa:; 1.20

= 28.1143M

L'IHIEH

20,

'I: Ll'I'| FIJFJ
=, =250 %2
250 x 2
Y, == T = 17.8571cm? = 179611

‘The correct option Iy B

A redox reaction s A reaction i
axdation and reduction occur simu| b
Such reaction usually contain an nxm“““‘r
agent (e, the substance that Iy
reduction) and a reducing agent {i.gm“
whstance that undergoes oxidation),
In all the reactions given only two of them {,
redox reaction, They are: i
601, + 6Ca(OH); =

Ca(Cl0y); + 5Eﬂfl:+ 6,
2”1[}2 -# EHII:] =+ ﬂ: i
Oxidation is a process that involved
in oxidation number while reduction i |
process that involved decrease in oxjdy

number,
+5

0 i -
ﬁ‘:l; + ﬁfﬂ{ﬂ'ﬂ); =i Cﬂ[ﬂﬂ;}; ES scwl+ﬁ
In the above reaction, the only substance thy
undergoes change in oxidation number ;
Chlorine, €I, The oxidation number of 1)
change from 0 in Cl 1o +5 in Ca(Cl04), (e
increase in oxidation number) and gl
changes from 0 in Cl; to =1 in CacCl, (e
decrease in oxidation number). Chlorine, (]
undergoes oxidation (i.e. increase in oxidation
number) and reduction (ie decrease i
oxidation number) simultaneously.
Therefore, the reaction is a redox reaction.

=1 -2 0
mzﬂz = 2”;0 <+ ﬂg

In the reaction above, the oxidation number of
Oxygen ,0; changes from ~1 in H,0; 1o 0in
0, (i.e. increase in oxidation number) and also
changes from =1 in H,0,t0 —2 in Hy0 fic
decrease in oxidation number). Hydmgee
Peroxide, H,0, undergoes oxidation (it
increase in oxidation number) and reductioo
(ie. decrease in  oxidation number)
simultaneously,

Therefore, the reaction is a redox reaction.
In each of the following reaction #
species  undergoes  both  oxidation
reduction.

Attend One Time Success Tutorial a.k.a Dilloent Tutors: 07063474749,
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S TALL! [ Hpﬂ'jﬁl that
i undergoes
oxidation and

reduction

0H)z = Cly o i

Bl _.ll._ )2 r1 ‘-I.'ﬂf.’f;
+ 60
rhe correct option is B

w« of electricity are the component of a
! , ¢ that conducts electricity, Differen;

”... ance have different carrier of n]ﬁﬂﬁm:'!
I -.. ...“_ n in the :Hblﬂ hﬂlﬂw:
as 50

,.-...|h-;1:1r-:r_e Cﬂm““fﬂ'ﬂﬂtity.
MEjectrolyte Ic-ns.

| Conductor Mobile or valence elect
ljonizing gases | Mobile electrons & Iumn:"m
| ¢»mi conductors| Iens and hole

t';h-.ﬂ hole is the partial positive charge left
| hehind when electron are liberated from the
gurface of a semi-conductor,
foher Sodium chloride is an electrolyte as a
' result its carrier of electricity is theion,

Sobstance Carrier
of electricity

Agueous Sodium chloride | Hydrated ions

Molien Sodium chloride | Mobile ions

N Iron Rod

The correct option is C

.o electrochemical cel in which hydrogen

tiectrode s coupled with zine
- following holds:

ll The zinc electrode is the anode because it is

ligher than hydrogen the electrochemical
ney
decreases in size M

sctrons flows from the anode to the cathode
o anode is the negative terminal ok,
{1 bydrogen electrode is the cathode
thﬂd:isrhaposiﬁwtmnim] W NT
g Tchemical cell i’ which: hydroger
| 1§ Co & i i
 fullowipg huld’:up] i I:IJWH. mi:m'.

E%lwmm Ty
Iy 20 is the positive terminal |
- rdrnm is the anode
The egalive terminal

Mobile electrons :

(1) The bond between € — 0 s polar covalent
bond

(1) The bond between 0 — 4 is hydrogen bond
(i) The bond between two molecules of methanol
is hydrogen bond
(¥) The bond between methanol and water is
hydrogen bond
(¥i)Hydrogen bond is responsible for the fairly
boiling point of methanol.
The correct option is B
24.% of hydrated salt = 100%
% of water of crystalization = 453%
% of anhydrous salt = 100 — 45.3
= 54.7% _
Since the value of the masses are in percentage, it
means that the analyst (i.e. the person that
carry out the experiment) is working with 1g
of FeS0,.xH,0. Therefore assumed 100g of
FeS0,.xH,0
Mass of hydrated salt = of 100g
® 100
= 155 X 100g = 1004
‘"iiﬂ of water = 453% of 100g
= iﬁ. > 100 = 45.30g
mass of anhydrous salt
= (100% - 45.3%)of100g
=547% of100g

4.7
= Jop <100 =54.709

Let the -number of molecules of water of
~ Crystallization in the hydrated sali be x
R.m.m of anhydrous salt, Fes0,
¥i 0 = 152g/mol
B ﬂm“rmm:ﬂ!
- massof water
BN _Rm.m ﬂfﬂﬂﬁydrmsn_ﬂ:

chile . Rmm
5470 152 of water
4530 18x
HJHI'FIBJ:: 152 x 4530
984.6x = 6885.6
~ 6BB5.6
= 984.6 = 69933
x=7

v ’I': 1.3 mth

100%

-

Method
calculation above:
Mass of water = 45.30g
" fe¥0, = 709

- FeSO, 'y H,0

i ," ol Y “’.“.f_'_. ._-" |4
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jon. In other word, hydrogen jon, eXiaty -
solution as hydroxonium, ;0% R,
H o _iani®") = <lpal™o%
I'ie correct option is A pH = =log,, G1o
IS.RA MofB = iy My 4+ @ymy + @yMy Iff}ﬂ+| - I{I_PH
@y = 19.78% = 0.1978 m, = 10.013 PY is define in term of the COnCentrag,
@; = 100 - 19.78 = B0.22% = 0.8022 hydrogen or hydroxonium ion ney gk
my = 11.009 concentration of the acid. In any quegss.. ™
RAMofB = am, +a;m; must calculate the hydrogen or hymh
RAMofB = jon concentration from the concentratiq, .
0.1978 x 10,013 + 0.8022 x 11,009 the acid given. "
RAMofB = 19806 + 88314 pY =316
= 108120 ["Jﬂ*] = 10"31% = 69183 x 104y
= 1081 (3.5./) The correct option is A
The correct option is C + ,
26. The overall order of a reaction is the sum of S%F:’g’ + Er.:g%' + 14H** = IE‘FF* + EF:EHr i
the powers to which all reactant In the above reaction, the oxidation Ot ey .-;. |
concentrations appearing in the rate law are Iron changes from +2 in Fe?* 19 43 Frf::
raised. The overall order of the reaction is (i.e. increase in oxidation number) whije e !
simply called the order of the reaction. If the oxidation number of Chromium changes o |
order of the reaction is 0, the reaction is a zero +6 in Cr;0%~ 10 +3 in Cr** (ie. :
order reaction, if it is 1, it is a first order midaliunz number). Iron, Fed* .
reaction, if it is 2, it is a second order reaction, oxidation (i.e. increase in oxidation TBoes
if it is 3, it is a third order reaction and so on. and Cr» 02~ und mdmﬁ#mﬂ“
For the rate law R = K[A]*[B)” ORISR .
x = The order of the reaction with respect to - iy E‘ﬁ;ﬂfw ey
reactant A ; “.m"
< 1 : substance that undergoes oxidation i .
¥ = The m::r of the reaction with respect to reducing agent (i.c. Fe2*) while the substanc:
x + y = Overall order of the reaction m r?ijmm s the oxidizing |
£ ook ek e Cr0F). |
Thus R = K[Br-][BrO;12[H*). The overall N The correct option s A
order of the reaction 4 (ie. 1+2+1=4) ' n L m; m,
The correct option is A 1 0 0 +1
27. FeO) + COqy) = Feg) + C0yq) 201 -10a1 1
If C0; is remove from the reaction as soon as 3 1012 [ -2,-1,012 | $1/2

it is form, the reaction will proceed only in the
forward reaction. This is because the The correct option is B

backward reaction require CO,and Fe to 32. The following is true for the 4p orbital

(» Itis dumb bell in shape
28. The rntlumim;mmhmh 1 spray, (i) It principal quantum number is 4
Harmattan, Fogs, MHlk and peints (i) It is subsidiary quantum number is 1
(i) Haze and Harmattan are suspensions ﬂv}hm?gnﬁ:ic quantum number is —1,0,0r !
(i) Aerosol spray, Fogs, paints and milk are v ﬁf"l’"‘"““‘mm“ﬂﬂ
colloids (vi) Itis three fold degenerate :
The correct option is A (vii) It has a higher energy than the 3d orbit
29, P* stands for hydrogen ion potential. The (viki) It contains maximum of 6 electrons
hydrogen ion potential (P™) of a medium is the The correct option s C
: ; : 33, The steps involve in ing a mixpure of
negative logarithm of the hydrogen ion : o5 S -
concentration to base 10. sand, potassium chloride and ammonium
- : chloride are;
P! = ~logy ! ..........Logasithmic form () Thermal dissocistion s ranve MiC!
[H*]=10"F"............Index form (11) Dissolution to dissolve KCl
shows that the hydrogen ion, H* (ii)Filtration to remove sand
donated by an acid combine with water (iv)Evaporation to dryness to recover KC!
molecules to form hydroxonium or oxoniwm NHCl(g) & NHy(g) + HCIW)

One Time Success Tutorial a.k.a Dilloent Tutors: 07063474740 NR141782304 M’ﬁi
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nce 10 sublime it must change
: Alid Siate direct 1o the gaseouy
i pASSINE through the llquid state
|-_';-.-»I.'|rIJ. e must not mmm’
une. NH4Cl does not sublime
1 decomposes along the process.
action 18 reversible, it is rightly
=;-1;1'i dissociation.
(he processes are:
. gissociation —  dissolution —
. _» cvaporanion
...-ujm'_.' people hold that HH‘E;[ sublime
o qot LUE, the processes involve in
jI|:'|.|j ahon of the mm[ can be written
'-I-|t'|.!|'|il'll'l —F dismlut'lﬂ‘[l Ly ﬁlmm o

i .'-.' ahon
e i'llhu correct option is D
. of gthanol. CH;CH;OH = 4.60g
.‘. 7 water, Hz0 = 100g
Mt 0T = 58— 28 =30°%C
_fic heat capacity of water = 4.2/ /gk
::- mole of ethanol (Newycryom)
i Reacting mass _ 469
= “Molar mass 469 /mol
={1.1 mole : :
eat liberated in burning ethanol is equal to
;ex qain by water provided no heat is loss to
the surrounding.
Heat gained by water (Q) =mcAf
= 100g % 42//gk %30
- 12600] = 12.6k] . .
— Heat liberated by burning 4.6g of ethanol is

12.6k]

— (. 1mol of ethanol liberated 12.51:1
jmo] of ethanol liberated ...... xk/

i1 i 12.6

1 i

lixr=1206

12.6

FE 1260

Heace the heat of combustion of ethanol is
~1260k] fmol. The negative sign is because
wbustion process is an exothermic process
521 The correct option is B
Solubility product is the point wherebya
5_!:ght])' soluble salt will tends to Pl'llﬁi]ﬁm
Extremely soluble salt such as NaCl and
WH,Cl do not have solubil ity product
Mass canc, = 0,003588gdm >
“M-MofAg,c0, =276g/mol
Mglgy cone. = mass conc.
molar mass
0.003588gdm™*
276
=13X% l_ﬂ"H
ﬂﬂ:fﬂjiﬂ = 2‘131- T ca%.

molar cone, =

e 2xm rm
Kep = [Ag*)?lc0O} ]
Hﬂ = {zr}?[lj
HI'P = 4:2{1:'
= 4x?
K" = h!
Butx = 1.3 x 10-5
Kep = 4(1.3 x 10°5)
= B.788 x 10-1%
= 8,788 x 10~ B mol*dm™"
The correct option is A
36. P = 11,73
Pq." a1 .F" =14
Pi=14-1173=227
[H*] =107 = 107227 = 537 x 107°M
The correct option is B ,
37. The formation of an element in its pure stale is
zero

cn&] + Hlﬂ[p] =5 Cﬂ';m i Hj_u]M

= 82.65]mol~'K™*
—-110 -242 -394 O
AH =Y H, — TH;
THp = —394k] fmol

T Hyp = —110 kJ fmol + (—242 kJ /mol)
THp = =110 kj fmol + (=242 kj /mol)
THy = —352 kj /mol
AH = —394 — (-352)
AH = —394 + 352 = —42k] fmol
AS = 82.65/mol 'K~
= 0.08265/mol K

AG = —42 — 298(0.08265)
AG = —42 — 24.6297 = —66.6297k/
None of the options is correct.
38 X5/ X 2 YR, (=)
The oxidation and reduction half reactions are:
Xgs) — X** + 2e .........Oxidation half rxn
¥2* 4 2™ = ¥g) o v o -Reductionhalf rxn
Kis) = X2 42 E" = 4238V
N%Mhmmmu,ﬁm,,
shown below.
X%* +2e™ = X5y E° = —2.38V
Y3+ 4 26" = Yy B = +034V
Note that if an electrochemical equation is
multiply by a factor, its E° is not affected, but
if an electrochemical equalion is reverse the
sign of its E° must also be reversed.
X/ XY (V)
Consider the cell notation above. X moves
from solid state to aqueous state while Y
moves from aqueous state 10 solid state. As 3




resuldt its electrochemacal egquation miust he
reverse while that of Y remuins the same
Xegy = X3 4 20" E° = 42,38V

Yi* 4 2e™ = ¥, E° = +0.34V

Balanced the number of electrons in the (wo
half reactions. From the equations the number
of electrons is naturally balanced. Hence add
up the two half

Reactions

Xigy = X 4 2¢~ E° = 4238V

¥3* 4 2e~ =+ 1y E® = +0.34V

Xg + Y2 = X3* 37, ED = 272V

The EMUF of the cell is 2.72V
Method 2
In a redox reaction, the substance that
undergoes oxidation process is the reductant
while the substance that undergoes reduction
process is the oxidant
E.M.F of cell = ERviine — B guceans
For the above formula to give comrect answer
the cell reaction must be feasible
Efeductant = —2.38V
B cidan: = +0.34V
E.M.F of cell = +0.34V — (—2.38V)
E.M.F of cell = +0.34V + 237V = 2.72V
Since E®is positive the reaction is spontaneous
The correct option is A
39. Assuming 100g of each of the compound
%of C=40.10%
%of H=667%
Since the sum of the % of € and % of H is
less than 100, Oxygen is present in the
compound
% of 0 =100 — (40.1% + 6.67%)
%of 0 =100-46.77 =53.23%
mass of € = 40.10% of 100g

40,
mass of € = ——x100g = 40.10g

100
mass of H = 6.67% of 100g
mass of H = —==x 100g = 6.67g

mass of 0 = 53.23% of 100g

3
mass of 0 = x 100g = 53.23g
c : H :| O
12 T e
33417 |:| 6.67 |:|3.3269
1 : 2 i 1

The empirical formula is CH,0

% of Fe =7236%

An oxide is a binary compound of Oxygen. An
oxide of Iron contain Iron and Oxygen
%of 0 =100 —-7236% t

% of 0 = 27.64%

of Fe =7236% of 100
mMass JI|II ?2 3 H
mass of € = 100 x 100g = ?2.355

mass of 0 = 27.64% of 1004

27.
mass of 0 = —55=% 100g = 2?_543

Fe 0
72.36 27.64
56 g
1.2921 L7275
1 13367
1 134
1 3
=
4
4 3
The empirical formula is Fe 0,
None of the options is correct

40. Conc. of Ca** = 0.025M

Conc. Of C,08 = 1.0 X 1073M

H;-p ﬂf Cnﬂ;ﬂ; =23x10"

Cal,0un = Ca** + G0}
0.025M 1.0 x 10~5y

Q = [Ca**][C;087]

=0.025x1.0x10~% -

Q=25x10"7

Where Q is reaction quotient: The reactiy.
quotient is a ratio of the concentration

pressure of the products of a reaction o the

concentration or pressure of the reactants, each

raise to the power indicated by the co-efficiey
in the balance chemical equation.

The reaction quotient is used to determine if

precipitate will occur in a given reaction of

not.

(i) If Ksp > Q. The forward reaction will be
favoured. Thus, no precipitation wil
occur; if solid is present, more solid ca
dissolve,

(ii) If Kg, = Q. The solution is just satursted
Whi;ﬂl:l solutions are in equilibrium
neither forward nor TEVerse process
favoured. {

()l Ko < Q. The reverse process will
favoured. Thus precipitation occurs ©
form mare solid. In the above caleulation
Q=25%10""° and K, =23x10"
(ie. Kyp > Q). Thuafnunnpw
will occur. Thus, calcium oxalate will 8 |
precipitate out of the blood plasma.

The correct option is B |
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(1  §

wing molecules are trigonal
Wadal P CyHy UL NHy IV,
i and 1V (0 1L 111 and IV (&)
I il 111
"l.-ﬂ““" solution is acidic? (a)
1w ALE ib) Ammonia {C]
I. e (d) Polassium chiorde
qmple of a hydrocarbon is burnt
' gen, it yield 0.7636 g of carbon
:.H_-.r. is the empirical formula an
©_arhon? (@) CH; (b) CH; (c) CsHyy

i Csf _Ihl..-nilma'ing l’."ﬂmpuund_] is the least
w7 pesium  fluoride (b) Caesium

-Il jthrum fluoride (d) Llﬂ:l.i'l.ﬂ!l iodide
S accase, @ blue protein found in wood-
fu '_ g, 18 0.39% cupp:r'br mass, If a
etk |-;L.-E;5.‘-'E‘ mﬂ]ﬂfﬂlﬁ contains 4 copper
m what 15 the molar mass of m

e [Cu = 63.5 g/mol] (a) 65.1 g / mol
28,29 /mol (c)25459/ mo}%
e ;;:,n _gl.imnf _ {
wich of the following represents th: m:m:t
»2quilibnum prngl‘l:sn!;m in' ‘the
I'::I-rm.:':!I.IT:Il'I[I of N;0; as indicated in the

spralInm below?

.'Il-l'_: = EHGI{_F:I
t {7 1
3 Time(s)}— T :El_'"':
{%0,] ! /
Pt -
| Time(s)—+ Time(s)—=

Redl gases tend to deviate from ideal gas
behavior because of which the following? L
tiey can be liquefied IL Their molecules
“perience forces of attraction I Collisions
of gas molecules are y elastic IV. The
“lual volume occupied by gas Mh
Wi neghigible V, Gas molecules are always in
o wous motion (a) 11 and IV (b) L, I and
o Mand V (@) M, VandV
|.-,Thufmh not an example of a colloid?
| h.:uh (b) Brine (c) Milk (d) Glue
e od of carbonated beverage hli?ﬂg
oy What is the hydroxoniom ion
b7y ypom of the beverage? (s) 8.0 x 10~*
<107 (c) 6.9 % 104 (d) 3.16 X 107*

'Hh B BT e
| %ﬁ'dic;s]eu:mmfﬁm B times it takes for the

: Dﬂﬂﬂms.mm“.m.

of & paricular_diatomic_gas.

under the same conditions, what is the vapor
dennity of this gaa? [H = 1] (a) 32 (B} 16 1<)
. 4 (Y128
1 What is the mass of calcium hydnde thal
v would react with excess water 1o liberate
425 x 10** molecules of hydrogen gas? The
* unbalanced chemical equation of the reaction

[ involved is: CaM, + B0 — Ca(OH); + H:0
[Ca = 40; i = 1, N7 = 6,02 % 10""] =)
148.3 g (b) 4.8 g (c)74.1 g (d) 29654

12. Aspirin (CyHg04) is prepared by (eating

salicylic acid, CyH,0,, with acetic anhydride.
C4HgOy, as shown in the equation below:
E,H;ﬂ, + c‘H.ﬂj —- Cgﬂ-..ﬂ; + E:H'lu!
In an experiment, 2.50 g salicylic acid 1
reacted with 1,50 5 acetic anhydride. Whal
mass of aspirin will be produced? (3)
2659 (b)3.26g(c)219g (A 4509

13, The half life of a radioactive element 15 2
days, calculate its decay constant (a) 6.05 ¥
107%™ ) 401x10%' (c) 201X
107%¢~1 (d) 2.02 x 10°s™!

14, Which of the following is the balanced form
@:Elhc_rpdulmacﬁmb:hwinmidi:mﬂ;ﬂum?
MnO; (og) + 5203 7ag) — MN{ag) + 5405 (aa)
A. 2Mn0; gy + 85,03 ugy + 16H () ~
E 2Mnag + 25405 fag) + BH20 (aq)

‘B. 2Mn05 o) + 105;0570g) + 16H )
wni[:ﬂ + Hﬁﬂi};"] + BH;0 (ag)
€. 2Mn0; () + 105,03 1y + 12Hgq) =
W{:ﬂ + H;ﬂ}fq} + 6H30 (ag)
D. M0} (g + 25:03ag) + 10H {ug) =
L Mnige) + 5405 ag) + 5Hz0 (agy

15. Determine the enthalpy of combustion of solid
cartbon to form carbon dioxide is
~393.7 K] /mol carbon, and the enthalpy of

# combustion of carbon monoxide to form

‘carbon dioxide is —283.3 K] /mol. Use these
data to calculate AH for the reaction below:

20 + Oz = 2C0) (2) 2208BK] (b)
—283.3K] (c) —220.8K/ (d) —110.4K}

16. 50 g of a mixture of KCl0y and KCl were

 strongly heated. If 0.06 mole of oxygen is
produced, calculate the percentage by mass of
otassium trioxochlorate(V) in the mixture
[KClO, = 1225, KCl = 74.5] (a) 75.38% (b)

~ 24,62% (c) 38.91% (d) 55.83%

17.Calculate the free energy change for the

_*M:WMIII at 25°C, if the

" enthalpy change is ~265.86K/mol™'? Given

'Kt for hydrogen s

255,68 Jmol~*K~* and for jodide is 169.93

L (a) +31435K/mol™'  (b)

: L1




_.] d

+256.52Kfmol ™" (¢) _31435kjmol” @
—256.52K/mol™ o iiar e
1B. A 36% solution of h"ﬂ:fn; unci;; s
1 0.B0 gem ~. . -
ﬂ:lf:imglu:;:i[un musi be diluted to g1ve 200cm

i = ;E =
of 0.25 moldm™2 HCI solution? H 1

3
355 (a) 4.56 cm® (b) B17em’ (¢) B34

d) 2.28cm?

19 if.ft.'lm are the oxidation half cell and overall
emf., respecti
below: MQ‘{,—;IHQE}J} I Sﬂﬁgq}fsnf;?y
If Mg?* +2e~ = Mg Eﬂ_-_‘glﬂ’
Sn?t + 2e” = Sn Bt
(a) Hgmfﬂgf;ﬂ and +2.23V
(b) Snis, [Snig and =2.23V
(c) Snii/Sney and —251V
(d) HE{' Jf”jf:q] and +2.51V }

20. What i; the pH of a solution obtained l.'!}'
mixing 50cm® of 0.2 M solution of mlph!mt
acid with 50cm? of 0.2 M solution of su-;mm
hydroxide? (a) 13 (b) 11.7 (€) 127 () 1.3

21. Bromide ion is oxidized by bromated ion in
acidic solution. ,
5BT(aq) + Bro5ag) + 6H" (aq)

= 3&!’;[“'_. + EH;ﬂm .
The experimentally determined rate law is
Rate = k[Br~P2[Brs ][H*)
What is the overall order of the reaction? (a) 0
(b)4(c)3(d)1 :

22, Calculate the enthalpy change for the reaction
CaH, oy + Hﬂﬂ] — EEHI-{EJ
Given:

§ CoHlag) + 303g) = 20035 + 2H0 () AH

= —14109K/
26, Hgig) + 702(5)
= —3119.4K]
" 2Hy(g) + Ozg) > +2H;0 () AH
Y =-5716K]
(a) —2B5,8K] (b) 137.0K/ (c) 1559.7K] (d)
-137.0KJ

23. Which of the following statement about the
reaction A with B as shown in the chemical
equation is not correct?

Az(g) + 3By(g) # 2485 AH = ~78.92K]
l), Decreasing pressure will favour the
©  formation AB,

¥ :.Eam the temperature will favour A
LUl The presence of Fe will o the

activation energy of the reaction
IV, Decreasing the temperature will favour the
| formation uf.ln¥

54, Given the following half-reac

vely, of the cell represented

.In the alecn'ﬂlyah of conc

‘The following are the mixty

27. Consider the 2 postulates be!

Attend One Time Success Tutorial 2.k o Difloent Tutors: 0700307 o

e

v. Reaction of AB3 with ang
p will favour the form:

1,11 and 11

ntials -
p:ft;;*[m +2e” =+ Hgm '

+0.34V 2 :

i mppe.rmn snOntaneol

1EI|Fluin aqueous solution?

Cugs) + MG (gq) = Cuttigy

(a) The reduction will not take p

o mis =271V

) The reduction will occur by
+2.71V

(¢) The reduction will occur b

+2.71V e

(d) The reduction will not o

E°ren is—203F <«

chloride solution using
which of the following staten
. Hydroxide ions are disch:
IL Chlﬂﬁdﬁibnsm dizcharge
M1 Calcium is deposited at th
IV. Solution left is neutral to

Vil solution Ieft turns blue litmus
(@ LillandV () IL1
11,1V and V (d) 1,11l and

substances,
I. lodine and common salt
[l Oxygenand nitrogen
[IL Kerosene, petrol and diesel
IV. Common salt and sand
Which of the following repre
techniques of separation for
respectively? (a) Sublim:
distillation,  dissolution
ﬂnmaﬁm I:II}'*_
dissolution  followed by
evaporation (¢) Sublimatio
followed by fractional distill
followed by filtration and

o LM G
T

Atoms of a particular element
alike in every respect but differe

08143783394



_.sify these postulates, respectively?
o i constant composition and law of
"' proportions (b) The law of
. -. s of MASK and law of mu]ulﬂﬂ
---.-n (¢) Law of conservation of mass
" of constant composition. (d) Law of
' 'L_ 1,m;n1rliﬂﬂ and law of chemica)
:ll.lu....J the following carriers is responsible
g """ rical conduction in molten sodium
- _II;.;,_-' (a) Free mobile electrons (b) Free
A hydrated ions (¢) Free mobile jons (d)
- LlsrTONS
€1eeC, the equilibrium constant for the
% A AL below is 1.63. What is the
'r,:,'",'-..|-1'm.n'- constant for the reverse reaction at
-|I -. e l*—’mpﬂam?
y 4+ COygy = 20y + €Oy (a) 2.66
410815 (c) 0.613 (d) 1.63
W '.':':;_:'. mass of KCry0; will erystallize out if
.70 ¢ of a saturated K3Cr;0; solution at 60°C
. cooled 1o 20°C. The solubility of K;Cr; 0, is
70gper100g of water at 20°C and
430 g per 100 g of water at 60°C, (a)
344 g (b) 55.0 g (c) 120.0 g (d) 31.0 g
j| You are given a solution of 14.8 M NH;. How
many milliliters of this solution do you require
o give 100mL of 1.00 M NH,; when diluted?
21 6. 7M1 (b) 6.00MI (c) 6.76Ml (d) 7.67mL
1 The cost of electricity required to produce
$48mL of chlorine at s.tp is N9.00. How
much would it cost to deposit 5 g of calcium?
Molar volume = 22.4dm®;Ca = 40]  (a)
¥225.00 (b) N56.25 (c) N28.13 (d) N112.50
. Conaider the following chemical equations
Tpresenting SOME COMMON Teactions:
i EHE =+ ﬂz’ - zﬂzﬂ
L Cl; + 2NaOH - NaClO + Nacl + H,0
Il 387, + 6KOH — KBrOs + SKBr +
dH,0
V.In + CuS0, ~ ZnS0, + Cu
III_ "'IHE{] i sz - ﬂz
Viich of these equations has/have species
“Uing as both oxidizing agent(s) and reducing
a;nnns;n? (a) V only (b) [ and IV (c) I only
i HIIH and v
0 that the solubility product of Mg(0H)z
1o X 10 2 mo3dm=9, jis solubility in
~Moldm=3 sodium hydroxide solution is
o % 1071050y =3 3.56 x
19, 2dm= () 2.23 % 10~*moldm ™ (d)
B0y 1072 mo)gdm =3

(IV) Harmattan hage

(V) Copper(ioxide
(V) Silver ;

ich of these are pure substances? (a)
LILIV.VI and Vi () 111, 1V, V1 and VI
- () LIILV and VI (d) 11, IV and VI
6. A binary ionic compound is known to contain
A cation (M®*) with 51 protons and 48
ns. The anion (X®~) contains one-third
the number of protons as the cation. The
number electrons in the anion are equal to its
number of protons plus 1. What is the formula
of this compound? (a) M3 X,(b) M, X5(c) MX5
(d) MX
37.Given the following hypothetical elements of
the periodic table and their atomic numbers:
A¢ 1A, 4B, C, D, 1E and ¢F. Predict the types
of bonding, you would expect in the
‘compounds listed below, respectively.L AB IL
B,C 1L B,C IV. [D;BH]* (a) Electrovalent,
metallic, covalent followed by coordinate (b)
Electrovalent, coordinate, covalent, metallic
(c)y Covalent, electrovalent,
metallic, covalent followed by coordinate (d)
Electrovalent, covalent metallic, covalent
followed by coordinate
38. Which of the following particles has the
longest wavelength? (a) A meutron travelling
at x meters per sccond (b) A proton travelling
atx meters per second (c) An electron
travelling at x meters per second (d) A proton
travelling at 2x meters per second
39. A 0.100 M solution of acetic acid is found to
be 1.33% ionized at 25°C. What is the
dissociation constant of the acid? (a) 1.79 x
1077 (b) 133x 1072 (c) 2.04x10°5 (4
1.09 x 1075
40. An electrochemical cell is  represented
symbolically as:
Misy/ M fan /] O by [Cligy Ecq = +0.78 V.
What is E“"I-rf" ifE‘f-l#;n is +0.34 V? (a)
+112V (b)) +0.44V (c) —044V (d)
-1.12V

SOLUTION
1. The shape of a molecule or ion is the

mmnnﬁhcmm&uiun.
; of molecules or ions are

The shapes .
determined by isoelectric rule.
ISOELECTRIC RULE states that molecules

bond angles of 180° e.g. CO.HCLHBr HF HI,
CN~, OHTetc.

:E:.
Jlsm]_m waler
hl"'d One Mm 08143783394 Paee111




The shapes of molocules or jons with more
than two stoms are determined majorly by
hybridization. The hybridization of the central
element revenls the orbital that overlap and
consequently the region of high electron
density. The region of high electron density
shows the distribution of bond and lone pair of
electrons on the central element, which in turn
determine the shupe of the molecules or ions.
Hence each hybrid orbital shows a specific
- shape.

(1) SP-hybridized molecules or jons:- These are
molecules or ions whose central elements are
SP-hybridized. All Sp-hybridized molecules or
10ns are hnear in shape and their bond angle is
180° e.g. €0,.BeCl,.CS, HgBrs Cdly, CH,
elc.

(i) SP*-hybridized molecules or jons:- These are
molecules or jons whose central elements are
Sp® ~hybridized. All Sp*-hybridized molecules
Or ions have two possible shapes.

(@) If the Sp’ —hybridized molecules or ions have
no lone pair of electrons on the central
element the shape is TRIGONAL PLANAR
and their bond angle is 120°e.g. BF,

F c(H
S
(b) If the Sp’-hybridized molecules or jons
contain a lone pair of electron on their central
element, the shape is ANGULAR, BENT or
V-SHAPE and their bond angle is less than
lm“e.g..'i'ﬂg

37 N
V-Shape
(iii)Sp’-hybridized molecules or jons;- These are
molecules or ions whose central elements are
Sp’-hybridized. Sp’-hybridized molecules or
ions have three possible shapes.
(a) If the Sp’-hybridized molecules or ions have
no lone pair of electrons on the central
element, the shape is TETRAHEDRAL and

their bond angle is 109" 28' or 109.5° e
CH,, CCl, etc.

-

H—$—H Xl ‘Ff‘ﬁ-
H Sp’ <F
Tetrahedral Tetrahedral

If the Sp -hybridized molecules or ions have
mmhnz:pﬁnfmmﬂmirmnﬂ
element, the shape s TRIGONAL
PYRAMIDAL and their bond angle is 107°
“—-HH:

H-""I
Trigonal p

(¢) If the Sp™-hybridized et
tWo lone pair of el
clement the shape js 2
SHAPE and the bond gpg
H/ﬂd‘__ - ‘-.-. .

Vishine
(iv)Sp’d-hybridized mole

T-S| D8
() If the Sp’d-hybridized molee
clement, the shape is L

e
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orbital makes it 1o behave abnormally. Hence
LiCl is bess wonic omparcd o Cal]

Consider CsF, Csl, LiF and LiL CsF is ionic
than than Csl due 1o the fact that F is more
electronegative than L In the same vein, LiF is
maore 1onic than 141 But Csl is more ionic than
LiF due 1o the abnormal behaviour of Li as a
result of it small size and no vacant d-orbital

The correct option is D
- %ol Cu= p399

No of atoms of Cy = 4
RAMofCy = 63.5g/mol x 4

= 254gfm.nf
R.AMof Cu
S R.M.M of Compound
039 = g 100

TRM.M of Compound +

R.M.M of Compotnd = o x 100

0.39
= 65128.20513g /mol
The correct option is B
- The rate of a chemical reaction also known as
reaction rale is the change in the
concentrations of a reactant or a product with
time (M/s).In any given reaction, the rate of
reaction of the reactants decreases with time
hﬂﬂ:eratenf:eacﬁnnnfthepmduc[
increases with time.
Rate

lanis

& Time(s)
o the concentration of the reactants -
mmhﬂmmUw1

o rmw-

Products

|'"""20-1|k‘ [HGI]

Thlmmumkl

. Gases are classified intg

real gases. In reality, ideg) !H::h'l
But at low pressure and high ey
gases behave as idea] mhm%‘
gases that satisfy the following gy 59
(i) The actual volume %:ﬁ?m

molecules is negligible the

volume of the container. 'Pareq

(i1) Force of attraction or ;
the molecules of gases ml Han .

(1ii)Obey the gas Jaws Eligih

Thus, real gases tend 1o deyi

gases behaviour mm&"m

reasons

(i) Force of atiraction or repuisign
the molecules of gases are poy
as a result the .

(i) The actual volume occupied
molecules is not negligible by the
the volume of the container.
and low temperature

The correct option is A

Emulsion is a colloid in which small

| of one liquid are dispersed in another

involves a dispersion of water in an of
dispersion of oil in water. Water is 1
solvent that does not dissolve

substance. To use water to wash soiled

Green dishes or human bodies, the water

be enabled to suspend and remove
substances, Soaps and detergents i
common emulsifying agents that can b
menabhmmm#_;m
polar substances, A detergent solutioa
with water will produced emulsion.
15 a false solution,

The table below gives various type o **

_solutions also known as colloid.
ed

(solute-
like)

e

S



ISolid

lin _1@6

Bemy,
reinforced
rubber,
piscelain,
pigmented
Pplastic ete,

| solid

emulsio

Cheese, |
butter, jellies

sohd
foam

Sponge,

rubber, punice
styrofoam

sols

|

Milk of
magnesium
(Mg(0H),).
paints, and
puddings

Milk, face
cream, salad
drtssings' :
mayonnaise

Sharing
cream,
whipped
cream, foam
on beer

Solid
aerosol

Smoke,

airborne,
particulate
matter from

auto exhaust |

In| gas

liquid
aerosol

Fog, mist,
aerosol spony.

c

A Fﬂ::
K0+

bydry

~log;,

Nete that brine is the name given 1o concentrated

aqueous sodium chloride, NaCl. Hence brine
18 a compound.
) The correct option is B
P stands for hydrogen ion
Jl}ﬂmg:nmnpﬂlmualﬂ’uﬁﬂfnmﬁdmmuth
tegative logarithm of the hydmgm jon

. The

toncentration to base 10. -
PHI = "'IDE ] P, - ﬂlﬂgﬁmm
[H*]-m*f‘" + 1es van avn e wee INlEX fOm

. Experiment shnwsmﬂtizshydmsmiﬂﬂvﬂ+
m&d

by an acid combine with water

[

]—m-

[H0%]

- Wlecules 1o form hydroxonium or oxonium
‘:: lncumward,hydmgmiun,mm:
Hlon as h?ﬂz'ommum. Hgﬂ*

= ~log.s

dtﬁucmmofmmmmﬁmut

50 or hydroxonium ion mot on the
IIhﬂm’"""’:"U‘:}m'-'ifIJ:nl.-.a.n::::l.I::myqne:lal:lll\‘"M -
g h

- Nk Fmalof Hy

lon concentration from the concentration of
the acid given.
P 15 the negative logarithm of the hydroxide
100 cancentration to base 10
e ‘-lﬂg[m D logarithmic form
[0H~] = 10""” v o oo s inAEX fOTM
is defined in tl:rm of the concentration of
hydroxide ion not concentration of the base. In
any question, we must calculate the hydroxide
100 concentration from the concentration of
the base given.
PR =316
[H*] = 107325 = 69183 x 10~*M
The correct option is C
10: Let the gas be represented with X
Let the rate of diffuse of the X (Ry) = *
Rate of diffusion of hydrogen (Ry,) = 8x
Vapour density of X = D,
Vapour density of H= 1

.".ti.= ‘uﬂ‘t

11, CaHy + 2H;,0 = Ca(OH), +2H,
No of molecules of Hy = 4.25 x 10%*
- Noof molecules of 1,
MW= —— 5 02 x 105

425 x 10
'{I'Hi“ w = 7.05980mol

1mol of EnHz

% 7.05980mol ﬂf Hz

= 3,5299mol
~ massofCal,
(\catts™ R MM of Cal;
R.M.M of CaH, = 40g/mol + 2(1g/mol)
~ R.M.M of Cali; = 42g/mol
mass of CaH,
. 135299 =

mass affﬁlf; §.529‘9 x 42 = 148.2558¢g
. ‘mass of Cal; = 148.30g
.  The correct option s A
11, .‘,'-,:,H‘ﬁ, +G¢Hsﬂ: — CoHyO4 + C:H, 0,
250g 150




K.m.mof C;H,0, = 138g/mol
R.m.mof C,H.04 = 102g/mol
R.m.mof CH,0, = 180g/maol

n 250
Cria0y = T35 = 0.0181mol

1.50

Coliy0y = 102 = 0.0147mol

The limiting reagent is C,H,0,
The excess reagent is €, He 04
Mass of CyHg0, formed
= 0.0147mol x 180g/mol
= 1.646g
The correct option is A
13, T% = 2days = 1728005

= 4.0104 x 10651

The correct option is B
14. MnO7 + 5,03~ — Mn* 4+ 5,02
Step 1: Assign oxidation number or state 1o
MII_I-MS
Onldﬁunm +1 4 +2 45
lonic equation: MnOJ + 5,02~ — Mn?* 4
5405
Step 2: Separate the reaction into oxidation-
mdumwm Oxidation is a process
lhﬂlﬂ_ﬂﬂl*\fﬂ increase in oxidation number but
mm :n;mm that involves decrease in
MnOg — Mn** (red)
5205~ — 5,08 (ox)
Step 3: Balance each of the half reactions
atomically and
5,05~ — 5,08
(1) Balance S atomically
2503 — 5,0
(1) Oxygen is atomically balanced
(iii)To balance electrical charges add electrons
o the side with excess positive charge or
less negative charge,
Hja]:' —lfs.‘ﬂ"-"!"ze-
These steps are employed in balancing
other half reaction. e
MnO; — Mn2t
(i) Mn is atomically balanced
(i) To balance oxygen use water molecules
MnOy — Mn®* 4 4,0
ﬁﬁ]hlh balance hydrogen atoms use hydrogen
MnOg + BH* — Mn?* 4
(iv) To balance electrical chu'::ﬁm

10 the side with i
hﬂﬂrﬂwﬁ' Shiege or

L a3 a.k.a Dillaent Tutors: 07063474749, 08143783304 rase 114 IN

T2MnO; +105,03 + 16H* —

Se” + MnOy + BH* — Mni+
Step 4: Balance the number of
P thlf reacuons “romy
25,08~ — S,04" +2e” ...
5e” 4+ MnO; + 8H* Tk g

— Mn*™ + 4H,0

105,05 — 55,07 + 10e~
10e~ 4+ 2MnOg + 16H* — 2Mpn2+ "
Step 5: Cancel similar species and mﬁﬁ,ﬁ
two half reactions. 4,
105,;05" — 55,05~ + 10e™
10e~ + ZMn0O, + L6H* — 2Mn2+

1l
1“ lb’

rrrrrr

+ EH;E

L.

2Mn?t + 55,02~ +

iy

The correct option is B

15. I:'{,] + ﬂm} -+ Cazu.] AH = -'gg'a?kjuw

1
COg) +5 029y = €Oy BH

= —283.3k/ fmo|
Zﬂm -+ ﬂzw] = zfﬂu} AH =17
To obtain equation 3, multiply equation |
2 lnd equation 2 with 2 and reverse :::
wh:c]:_n tamblnc the equations. Note that jf
equation is multiply by a factor, its AH g
ﬂmhemu!ﬂpiywiﬂltb:m&nmwmﬁ
an equation is reverse the sign of its
also be reversed. o g

= 2(~393.7k] /mol)
2C0zg) ~ 2C0(g) + Oy AH
= 2(283.3

2Cts) + Oagg) + 2C0(g) AH = —220.8 kJ fmal

The correct option is C

16. Step 1: write a chemical equation of the

reaction, Note that chlorides are stable o heat
hence KClI will not decomposed on heating i
2KCl05) — 2K Clyy + 304, 1]
Mass of mixture = 50g
Let the mass of KClO; = xg
Mass of KCl = (50 -x)g (™
Step 3. o Of KCl formed = yg'
: Determine the

nt moles of the reactiod
*g yg
:-"mﬂf KClo, = 122,504

-m.mof KCl = 74.50
an- 0.06mol .

2mol of KClO .

n = 3 N

Keto, =~ Tof O, x 0,06mol of 0

Mkcio,= 0.04mol




:.rill'nng mass - ] L
4| i mﬂ-ff ER » v - _E’ i - “-Ilm . u_ =
i Ri ::::rmg mass : 74 -,.I vt ? ' density or specific
; 122.50g/mol '
- nass of KClOg
oot = 0.04mol x 122,
g mass of KCloy = ‘I'.gng
fe KCi0; = x = 490g b
P r kol =(50= :)usﬁ-_-.
m =4510g. el
mass ufﬂ'ﬂtﬂ,
o (010 = haes ﬂfm

5Uﬂ

! 'l-lll:-,EI _.QH-% e
» yone of the mh
o etion fnrl‘hﬂfmj_

P'l'l i

! 1
-ty 3
5, = 18145/ /molK mﬂ.lﬁL
-E_H: = = i
¢, - 127.84] /molK = 0.1

5 - % 169.93] /molk

, Fr.- . 54_955;;maur =1 e e
_1," i ! :

'35, 012784 + nmass : A

= uzlzsum,fma!gn, T’
15, = 0.18145k] /molK -

45 - 0,18145 — n.zlzamé‘

s =0 umssmfmma
G =AH - TAS

A = ~265.86 — zaa:i
it = ~265.Bﬁ+93‘|-
46 = -256.51621k) /n
Th:mgauvengnmdimq
ka.ublemspunumu;
The correct o
Stock  solutionz- It is
Foduced solution for an)

M5 concentration 2
Cm.:nnaﬂonug:m ) ﬁ.-

; |
mfiifcﬂnr-ilupd ;
o i, 8 o)

Where p =



from the species in the solution. If it 1§ in
different state, an inter-phase symbol (/) must
be use to separate it from the species in the
solution.
Thus, in the cell notation, Mg, /Mg** //
$n** /Sny,, the oxidation and reduction half
reactions are;
”3{:} =+ Mgt +2¢” ... Oxidation half rxn
Sn** + 2e~ = Sn() .. ... .. Reduction half xn
Mg** + 2e~ - Mgy, E° = —237V
Sn?* + 2e” = Sng, E° = ~0.14V
Note that if an electrochemical equation is
multiply by a factor, its E° is not affected, but
if an electrochemical equation is reverse the
sign of its EY must also be reversed.
Mg, /Mg** [ [Sn** [Sn,
Consider the cell notation above. Magnesium
move from solid state to agueous state while
Tin moves from aqueous stale to solid state.
As a result its electrochemical equation must
be reverse white that of tin remains the same.
Mg, — Mg** +2e E” = 237V
Sn** +2e~ - Sng,y E° = —0.14V
Balanced the number of electrons in the two half
reactions. From the equations the number of
electrons is naturally balanced. Hence add up
the two half
Reactions
"ﬁu} = Mﬂﬂr + 2e” E“ = 237V
Sn?t 4 2e™ - Sng,;, E° = —0.14V
Mg, +Sn®* = Mg** +Sn(,) E® = 2.23V

The E.M.F of the cell is 2.23V
Method 2
In a redox reaction, the substance that
undergoes oxidation process is the reductant
while the substance that undergoes reduction
process is the oxidant
E.M.F of cell = Egygant = Ereductant
For the above formula to give correct answer
the cell reaction must be feasible
Ereduetane = =237V
E.M.F of cell = —0.14V — (-=2.37V)
E.M.F of cell = —0.14V + 2.37V = 2.23V
The correct option is A

20, Step 1: write a balance chemical equation of
the reaction
2NaOH + Hy50, — Na,50, + 2H,0
50cm?®,02M 50cm?,0.2M
Step 2: Determine the number of moles of the
reactant or products.
Nyaow = ol in dm? x molar conc

o 0.2 = 0.01mol
1000 AR

18
Muummmmmmmnn.umm‘ ’-’I ‘

- ¥ ;
Ny,s0, = vol indm* X molay g
] 50 “‘ﬂ
3: Determine th }j';]ﬂ?h:u'%
Step 3: Determine the limj o
active moles. M
Nyaon : Mty 50,
0.01 : 0.01

2 ' 1

0,005 ! 0.01
Limiting reagent is NaOH

The excess reagenl is H,50,

Since H3504is in excess, (he

colution will be acidic Moy,

My, 504 used up = 1 X 0.005mol = n'Wqu
Excess of Ny,s0, = calculated E
nH-:Sﬂ,. _nHH;S‘G'. m "F

= 0.01mol — 0.005mol = 0.005mg|
Vol of solution

= 50m® of NaOH + 50cm*of Hel
= 100cm® = 0.1dm?

exces.
conc of excess H;50, = Wﬂ‘!ﬁ&_
_ 0.005mol

= adm 0N
H,50, — 2H* + S0}
0.05M  2(0,05M) 0.05M
[H*] = 2(0.05M) = 0.1M
PH = —logly " = ~loglf! = ~(~1) =1
pH 4+ pOH =14
1+P% =14
PO =14-1=13
None of the options is correct
21, The overall order of a reaction is the som of
the powers to which all resctt
concentrations appearing in the rate law ar
raised. The overall order of the reaction o
simply called the order of the reaction. If the
order of the reaction is 0, the reaction is & 2210
order reaction, if it is 1, it is a first ookt
reaction, if it is 2, it is a second order reaction
if it is 3, it is & third order reaction and 50 00
For the rate law,R = K[4)*[B)
x = The order of the reaction with respect 1
reactant A
y = The order of the reaction with respect
reactant B
x + y = Overall order of the reaction
k = Rate constant
Thus R = K[Br-J3(BrO5][H"]. The over
order of the reaction 4 (i.e. 2 +1+1=¥
The correct option is B
22, 2y + Ogeyy = 2H;0 AH = ~571.6K/
CaHagg) + 3035 = .
2[.'0,,:,;,-;—2#,04!!-
zfiﬂm} + ?ﬂ'zwj -+

_14109K

My
i

uf




() 4 I"lHJ-fJ AH = ﬁjllq.‘m
ihit cquation CaMyigy + H:'uﬁ i

. [iply equation 2 by 2 and reverse
! combine the equations. Note
alion 15 multiply by a factor, s

| o he multiply with the same

il an cjuation is reverse 'I.I"H: ﬁsﬂ of

of als o be reversed.
+ 2H;0 AH = ~S71.6K]
j 41!.-:'3[,;'1 =
I. ta) 4 4”;0 AH = z[‘lirlﬂ.?m
5 I--I"lllf.'[:'l

L 20, Heig) + 7029y BH = 3119.4K]
o + 2Haig) = 2 Hgg)AH
= =274KJ
hrough the equation by2

Haig)

<+ (3 Hgrqy AH = —137.0K] fmol

“The correct option is D

+ 3Byggy = 2AByp)AH = ~78.92K]

for pressure 10 affect the equilibrium position

{ 5 revErsinie reaction two conditions must be

sanshied

i A paseous species must be present

i The number of gaseous moles at the
reaciant must be different from the number

of gaseous moles at the product.

in the above reaction, the number of gaseous

moles at the reactant is three (i.e. lmole of

4. and Zmoles B,) while the number of

giscous moles at the product is  two

(i.e.2moles of ABs). Since the number of

EASE0LS mﬂltsﬂlhl!m:!mmu

a! the reactant: "N

(1] Increase in pressure will favour the
formanon of AR, while decrease in
pressure will favour the formation of A;
and B, b L

[U) Decrease in volume will favour the
lormation of ABy while increase in volume
will favour the formation of Az and By

llacrease in temperature will favour the

‘ormation of A, and B,while decrease in

AB,
" The presence of the catalyst(Fe) will lower
¥ activation

Jlth]:tmhhnumpomknﬂmw

;’“ﬂrﬂ but allow equilibrium to be
"The reaction of ABy with lwllﬂl

forward direction only thereby favourning
the formation of AB, .
The correct option bs ©

2. Mg™ 4 2e~ < Mg, E% = -237V

Cu!++2¢ -‘r"{rIE = 40. 34;;

The values of the redox show that
Magnesium is a reducing agent and copper i3
Cugyy + Mg™ — Cu + Mgy oo ranl

Reversing the electrochemical reaction of
copper reverses the sign uf its standard
electrode potential.

Cugyy = Cu* 4 2e~ E% = —0.34V _...mn2
In the reaction | above Magnesium mOVES
fom the aqueous state to the solid state.
l‘h:uca its electrochemical reaction must

Cugy ~ Cu?* + 2¢~ E® = —0.34V
Hg“+2= =+ Mg,y E* = =237V

lemperarure will favour the formation of

say D will consume it, thos

tl:ll:hm:smlfﬂm 15

‘pegative.

The correct option is A

25, Electrolysis of concentrated aqueous CaCl,

using Graphite cathodes.

The electrode is inent and the electrolyte is

concentrated.  Therefore, the factors o be

considered are: position of the ion in the

'Wmmmmmﬂ
ion

Tonization Anode | Catbode
(+) )
CaCly(aq) cr- Ca**
— Ca** + 2C1
Hy0 OH~ H*
— H* + OH™

Anode: Al the anode,Cl™ is discharged

 because of its high concentration, since Cl™

and OH ™~ are very close in the electrochemical
series.

200 = Cly + 2¢-
Cathode: Al the cathode, H* is discharged in
pﬂumht:n“

2H* + 2¢~ — H,
Resulting solution: The resulting solution is
Ca(0H); (Alkaline). Hence it will red maist
litmus blue.
} ‘The correct option is B
‘J—vl "i

“using the reaction to move i the
i e —— e = —
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26
LHmm: ; } '.':'!r_lrmds of tcp a.n!mn 1)
Ixline and Sublimation
Common salt —
[Oxygim o Liquefaction followed
Nitrogen by Fractional
I . | I—
Kerosene, Petrol | Fractional Distillation
and dhese)
Common salt and | Dissolution, filtration
Sand and Evaporation _
Tht correct option is C
27.

(1) Atoms can neither be created nor destroy. This
postulate can be verified by the laws of
conservation of mass.

(11) Atoms of the same clement are alike m every
aspect but differ from atoms of all other
elements. This postulate can be verified by the
law of constant or definite proportion.

(i1)When an atom combines with other atoms
they do so in simple ratios. This postulate can
be verified by the law of multiple proportions,

The correct option is C

28. Carriers of electricity are the component of a
substance that conducts electricity. Different
substance have different camer of eleciricity
as shown in the table below:

Suobstance Carrier of electricity

Electrolyte Jons

Conductor Mobile or valence electrons

lonizing gases | Mobile electrons & ions

Semi conductors| Ions and hole
Note that hole is the partial positive charge left
behind when electron are liberated from the
surface of a semi-conductor. Molten Sodium
chloride is an electrolyte as a result its carrier
of electricity is the ion.

Also note that the carrier of electricity in
electrolyte in aqueous form is mobile hydrated
jon while the cammier of electricity in
electrolyte in molten form is mobile ion

The correct option is C

29. The product of the equilibrium constant of the
forward reaction (k) and the backward
reaction (kp) is one (1). That is kpky =1
H;ﬂ}‘!'cﬂzu; —*E'.H;O+C'0mk.=1.53
163k, =1

1
163 0.613

The correct option is C
30. Solubility of K;Cry0, at 60°C =
43.0g/100g
Solubility of K;Cr; 05 mt 20°C = 12.0g9/100g
Mass of solution al ﬁﬂ'&- 43g +100g = 143y

kyp w5 =

Attend One Time Success Tutorlal a.k.a Dilloent Tutors: 07063474749, 08143783394 ﬁ e 120 E

Mass of solunon st 20°C = 12
Loss in weight of solution in %Ih‘
10 20°C = 143g-1lig = 31
The fraction of the weight of solution
loss is weight

= weight of solution at WE
31g _ 1

BI.CIVI -:'E;F: ol
C1=]4.3M,v1:
s =¥ 1.0M, V;_v = 100ml
148V, = llﬂ: 100
1x
Fl--H—B'—ﬁ.?Em-l
The correct option is C
32. Step 1: Determine the quantity of
m?:pmmmm electric
Massof Ca = 5g
Volume of Cl at STP = 448ml = 448cm?
Volume of Cl at STP = 44Bcm” = 0.448
Volume at STP

Mets™ Molar gas Volume

0.448
=224 = 0.02mol

Reacting mass Sg
Molar mass -ll{lyfmﬂ
= 0.125mol
imole of Cl; = 2F
0.02mole of Cl; = xF
s S

002 =x
x = 0.04F

The quantity of electricity that cost NO.00 i
0.04F
= 0.04F = &9

N9
1F —mnH.EEE

1F = ":225
Therefore, 1 faraday of electricity cost M225
Step 2: Determine the cost of electricity requir i
deposit 5g of Calcium
Imol of Ca** = 2F
mﬂlﬁmol ﬂfzﬂ'ﬂh =}"F

Nea =

0.125mol ~ y
y=0125x2 = 0.25F

Cost of 0.25F =025 x 1F (But 1F = N225)
= 0.25 x M225 = N56.25

lhud'm. it cost ¥56.25 1o deposit :: of

"l'lllurrmnpﬂlkl




witon 15 A H“'M‘.“ﬂn mn whll:.'h

' (ie
< reduction oceur umulmnm'.ul:., I

the reducing  agens Therefore, the
oo usually contain and onj

- reachion iy
d"ﬂl‘l-[ on j i redoa

TERCom
the  substance thay undergoey
aid o reducing  ageny fie the
hat undergoes oxadaticn), In the reaction sbave, the oxidation number of
1+ & process that involved increase AydrogenH, changes from +1 10 0 (ie
=.|'...!. number while reduction i a D oxidation number) while the
hat nvolved decrease in oXidation Okidation number of Oxygen.0; changes from
o hl'l 0 0 1= 2 -2 o 0 (ie
1l

. InCTease in oxidabDon

ZHa + DI[EJ P zH:lﬂ humber) Hence H; undergoes reduction

process (ie the oxidizing agent) while 0,
. rpacton above, the Uﬂﬂaﬁﬂn m“nht ﬂl m nmh process (Le the ru;h.u:mg
i lht I:L[-..H;- changes from 0 in H,10 41 in agent). Therefore, the reaction is a redox
pydre f-:fr increase in oxidation number) while reaction. | .
ﬁ?uﬂl[iidﬂﬁun number of Dl}"gfﬂ-ﬂx changes In each of the following reaction a mlﬁ
% 0 in Ozt0 =2 in Hy0 (ie. decrease in SPecies undergoes both  oxidation
;;hgaﬁﬂﬂ nu]nb!:ﬂ..HEm H= liﬂ.'dm; Iui7l-'l:l:ll:|'l:|_ _ e—
oxidation process (i.e. the reducing agenr) Reaction Presa
e o e e ™ LR
ﬂ?_lﬂﬂ” g agent). Therefore, the reaction ?!;-I»ZH::EH- =
e 2 NaClo + Nac!
t?I + 2NaOH — NaClO + NaCl + H,0 + H.0 -
I the shove reaction, the only substance that 3Br, + 6KOH — n
undergoes change in oxidation number is NaBr0, + 5NaBr
Chlorine, Cl. The oxidation number of (] + 3H,;0 .y
d,.,,. o s e o -.mm:-mnmnn
p il et Kep of Mg(OH); =89 x 1072 mol*dm—*
decrease in oxidation number). Chlm_:rm__ﬂl 34. K of Mg g 2 o e
undergoes oxidation (i.e. increase in n::idlmn Mg(OH), -.-:xﬂ il
a '] o i uh!n:;tul s ::EDH=H:I=++UH'
ﬂhﬁnﬁhm} son 1sa mym' i 0.05M 0.05M 0.05M
o +5 0 ey [Mg?*] = xM, [0H] = (2x + 0.05)M
3Br; + 6KOH — NaBr0O; + 5NaBr + 3H,0 Ky = [Mg**)oH P ”
In the above reaction, the only substance that | 89x 10712 = 1[3}' +0.05
mdcrgueschangeinuxiﬁaﬁunnMil ﬂmumufx"ud-{-vlﬂmﬂg
Bromine, Br. The oxidation mumber of Br concentration nf;fnaﬂ i <05, then
Ehﬂngc from 0 in&r;m+5inﬂnﬂrﬂ;-ﬂ.ﬂ_». h.l.ﬂ.us-u:ﬂ‘li,mx:um m‘h’
ierease in - oxidation number) and also mn.ﬁs.ltﬂmmndimnunmmrmwm
fh-&ngcsfmmﬁinﬂr;m-linﬂﬂ_ﬂrﬁ-ﬂ- mmumdudop:nﬂuh'ﬂﬂm:?m
i oxidation number). Bromine, Br & cubic equation from which the value of x is
Undergoes oxidation (j.e. increase in oxidation obtain.
“umber) and reduction (ie. decrease in 89 x m"-lt:: x(2x +:n.95}=
OXidation number) simultaneously. Therefore, (2x + 0.05)* = (0.05) :
"e reaction is a redox reaction. B9Ix 107 = x(005)
0 42 +2 0 B9 x 10° 6% 10-°M
Zn + CuS0, -+ ZnS0,Cu “W'u
It the peg; idation number of The correct option is B
y achon above, the n:uhnm‘ . el
o Zn changes from 0 to +2 (i.c. increase
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Matrer

l |

Pure Substance Mix fure
|

4 il
| !

Elemeni Compound
All Elements (e.g. Gold. Silver, Copper eic)
and all compounds (c.g. Distilled Water,
Silver TV oxide, Copper 11 oxide etc) are pure
substance

The correct option is C

36. A binary compound is a compound that

contains two elements only e.g.
NaCl,KBr,HF eic.

Since the cation M®* contain 51 protons and
48 clectrons, the value of a is obtained as:
a=51-48= 43

The number of proton in the anion XP~ is one-
third the number of proton in M®*. Since the
number of proton in M®¥ is 51 then, number
of proton in X~

NP =2x51=17

Since the number of electron in the anion, X*~
is equal to the number of proton in it plus
1{ie. 17 + 1 = 18) then the number of
electron(NE) in the anion is 18.

Since the cation, X*~ contain 17 protons and
18 electrons, the value of b is obtained as:
b=17-18=-1

If an ion A* (where x is its oxidation pumber
or net charge) combine with B (where y is its
oxidation state or net charge), the compound
form is as given below

A+ B — A,B, (If x #Y)
A*+BY — AB(Ifx=y)

Note that x and y must be in their basic or
lowest form, that is x and y must be express in
the simplest ratio (e.g. 2:1, 3:2, 1:3 eic). Also
note that the most electropositive element
must be written first.

Mot 4 X0 — Mo X,

Buta =+3and b= -1

37.

M+ X~ — MX,
The correct option is C

Elements | Nature
Metal

p-+1|H  |Non
::-E - Cl HWM
. ZJH-{ o —

A2 0 Non Metaj
[Species | Types of Bond | Reason =
I.L-Edﬁ" _'_Ek%cnt | Bonds berwess

or 10nic WMIM‘
mta|

B; | Pure covaent | Bond v oy~

of the same
metal st

A Metallic Bond withiny —

metal
[D,BH]" | KCoordinate or | Bonds between
dative non metals in gy
a ion which
Hydrogen is a
e
The correct option is D e
38. The wave-particle duality of matter states iy
every small particles such as electrons exhi, § -
wave properties under certain condition § .
Louis de Broglie predicted that a particle wy;

a mass, m and velocity, v will exhibi ,
characteristics wavelength associated with
Louis de Broglie derived an equation for i,
wawg]mg[hnfﬂ.:ﬂiﬂﬂﬁd!ﬂfm,mm
velocity, v by equating Einstein’s equations i
Planck’s equation.

E = mc? ... .. Einstein's equation

E =—......Planck's equation

3. e 3
l—m...._ﬂ_debmglmsmm
'l;!::bnv:equaﬁnnshnwnhﬂlheuuhgiﬁ'

of the particle is inversely proportionsl ¥
the speed of the particle provided b and m *
held constant.

For
M= 167 x10"%"kg
h = 6.626 x 10-34 /s
u=xm/s :
A =17
_ 6626 x 103+




< 10 b ) 1‘1‘1‘-3911 lﬂ"

A m cu:+ + 2'- - f“l'” Eu = +U$'1'F ?
L e 'J"tt n : Note that if an electrochemical equanon S
b e multiply by & factor, its E® is not affected, DUl
<19 -Hh_u if an electrochemical equation 15 FEVETIE the
«107J/5 sign of its £ must also be reversed
My/M** f]Cu* [Cuy,,
0-% 39677 x 10~ Consider the cell notation above. M moves from
-'_;_'TT_H: . - m !ﬂlidmmlqmuIMwhik:H T::l:
c 10700 aqueous state to solid state. As 2
e its electrochemical equation must be rEvErse
x 1072 Wwhile that of Cu remains the same
.  Cutt 3267 = Cug,y) E® = +0.34V
B Balanced the number of electrons in the rwo balf
T, B e e e e
x 107° . Hence
. calcunlation the electron has the th:mnhii!fmunn?w
¥ .avelength due 1o its mass. In general, eiction
ll*. les the mass of a particle and its speed ’ Mgy =+ Mg** +2e" E* = xV
b i F () =
thi ""”I_E;u““dmgth Sccading foide _5'!'1:“' +2e” = Sngyy E° = 4034V
" e correct option is € i IGSI Sy Mg + Sy E° = x + 034
7« cotage of ionization of a substance s The EMF of the cell'as given the question is
'\ roportion of the substance that jonized 0'13:34 o
o 11 ::ntngﬁ. S ' x =
T sation of CH;COOH . z=o78-03=0my
(€ H:COO™ Yionined e L2 . M 32e o M, E° = 044V
= 1CH,COOH initiat e r i The correct option is C
133 = —x 100 il 20132014 CHEMISTRY 001
131x 0.1 = 100x sk A 1. When one mole of pure ethanol is mixed with
133 % 0.1 Ly AR . one mole of ethanoic acid at room
=—Tpp _ ondd "“_ vt 4 temperature, the equilibrium mixture contains
CH.CO0H + Hp0 = CHy€00™ + Hy0* A E.cﬁ a mole each of ester and water. What is
0.1M 0 LR 1 _ the equilibrium constant? (a) 6 (b) 5 (¢) 4 (d) 2
<2 x L 2. A neutral atom of an element has 2 electrons
0l1-x = =L - with principal quantum number n=1, §
_ICH,C007][H;07] ~ electron with n=2 and 7 electrons with
3 [CH;COOH] AN ~ n =3, Which of the following can be deduced
ol ~ from the data provided? 'L Group of the
* 0i-x Ol - ¢tlement I Number of unpaired electrons I11.
r=133x1073M : . ~ Number of neutrons in the nucleus IV
. 1133x107%)*  17689x10™®  Relative atomic mass V. Combining power of
01-133x10-3 009867 - dtsatom (a) IL IV and V (b) 111, IV and V (¢) L
L, = 17927 x mﬁfim 0 NadM(d)LTandV
\. _ Noveof the options Is correct. 3 Cal:uhmﬂu molar solubility of Cu(10,), if
b1 the cepp notation, M, /M2* //Cu?* fc% '#'__- the solubility product constant, Kp =108 x
b & otidation and rednetion half reactions are: : 107 (a) 30x107* () 27x1077 (c)
o "t .. _oxidaionbalfpm 32x107(@)27x 107
e s () o reduction balfxn 4 A gold-copper cell is represented as: A,/
] ﬁn:t“” notation shows that M removes i At o) //Cut oy /Cugy.  Given  tha
o, 60US solution, it means that M is Ejufawt» =150V and E2, .. = -034V,
“.:mr:tﬂ\'ﬂlhnt?u.mtﬂ__i;{#_‘ calculate the ES,; and state whether the cell
'ﬂ,q!‘ﬁﬂﬁl_-ﬂ.f:mh'itjm-"', reaction is spontancous or pot in  this
Will be pegative. S amangement.  (a) +184V, reaction is

%f“ﬂlf,s"=_;v - y. Lew pontaneous  (b) 1 — 16V, reaction s
Time Success Tutorial a.k.a Dillaent Tutors: 07063474749, 08143783394 Page 123

= e



10.

reaction  not
eachon  not

=1.84V,
-1.16V,

spontancous  (€)
spontaneous  (d)
Spontaneous

The equilibrium constant, K; for the reaction
below is 7.73x107* a1 623K Hzfj] +
EH;u) = ZHHﬂFI AH = "—‘gl‘!'kf Which of
the following information about the
equilibrium system is/are NOT true? L
Increase in pressure will favour forward
reaction IL K, will be greater than 7.73 X
107* at 298K. III. Passing a stream of HCl,,
through the system will shift equilibrium
position to the left IV. Use of finely divided
tron as catalyst will shift equilibrium position
to the right. (a) IT and I only (b) IL, III and IV
only (c) I and IV only (d) I and II only
25¢cm? portions of 0.052moldm™? sodium
trioxocarbonate (IV) solution are titrated with
a solution of tetraoxosulphate (VI) acid using
phenolphthalein as indicator. If the average
titre wvaloe is 32.8B0cm?, what is the
concentration of the acid in moldm™3? (a)
0.0849 (b) 0.0198 (c) 0.0396 (d) 0.0792
Consider the following chemical changes: L
Thermal decomposition of CaC0; IL
Radioactive decay of thoriom-234 L
Hydrolysis of sucrose in water IV. Alkaline
hydrolysis of esters. In which of these is the
reaction rate a function of only one reactant”
(a) I, T and I (b) I and IV only (c) L 1T and
IV (d) I, 0T and IV

Consider the

EFE{z:'q} +Eriﬂ§'E“]14H+[“J -
E.FEI".{M} + Eﬂ'r’*m] 2 ?Hgﬂm, Which
substance 1s oxidized and which is the
oxidizing agent, respectively? (a) Fe?*,
Cr,03~ (b) Fe**, Cr,0%~ (¢) Cr3*, Fe¥* (d)
Cr,0%, Fe?*

A 25g sample of potassium trioxochlorate (V)
was added to 50cm® of water 1o give a
saturated solution at 25°C, If the solubility of
the salt is 2.50M at the same temperature,
what of the sah is left unchssolved?
[K = 39, C1 =355, O = 16] (a) 38.75 (b) 9.69
(c) 61.25 (d) 15.31

Calculate the enthalpy change for the
hydrogenation reaction below:

CaHagg) +Hag) — CiHege)-

Given that:

CoHaig) +30,(9) — 2C0;() + 2H; 0y,
AH = —1401k/

Gl +§ﬂm — 200, + 3H;0¢

AH = —1550k/

l -
Hag) +3 0205 — H:0n

reachion

* Mass of flask and solute (after cyes,

(a) 137KJ (b) -137kJ {c) 2665Kk] (d) .

11. A gaseous hydrocarbons with 4 Rs.
0.281g and volume of 150cm? fogm, 5
of carbon (IV) oxide and 0.362g of ,,.zfrw

Assuming  all

measured at S.Lp., determine the i

formula of the hydrocarbon? (a) ¢ g

CyHg (c) C3Hy (d) CsH, s by

12. Determine the solubility of |egq o

trioxonitrate (V) in mol dm™ sing H:.

results presented below (all daa Collecty

the same lemperature): .

Mass of empty flask = 54.5g

Mass of flask and saturated solution = n.'."g

evaporation) = 66.7g[Pb(No,), .
331g/mol](a) 1.46M (b} L76M (c) 11y,
(d) 2.31M

13. The concentration of calcium ion in bl
plasma is 0.0025M. if the concentration
oxalate ion is 1.0 x 107°M, will calgiy,
oxalate precipitate out from a blood plasy,
sample? Solubility product, Ky for calci, |
oxalate is 23x107° (a) No (b) Yes (¢
system remains at equilibrium (d) onmly i
blood plasma is dilute.

14. Which of the following statements is po
correct about the 4s orbital? (a) is filled befor:
3d orbital (b) is of higher energy than the ¢
orbital (c) contains a maximum of two
electrons (d) is defined by the quantum
number 1 =0

15. Study the nuclear reactions below and predic
the nuclear particle represented as X, Y and Z
respectively. L 350U - 33Th+X 1
238Th - Pax Y IIL BN +Z - C+3H
(a) alpha, beta and proton (b) alpha, neutron
and beta (c) alpha, beta and gamma (d) alph,
beta and neutron = =

16. The solubility of Ag,Cr0, is 0.024gdm™
Determine its solubility product. [Ag;Cr0; =

4 331.7g/mol] (a) 2.4 x 10~ *mol*dm™" (b)
15x 1012 molPdm™ (¢) T76*
10~ 2*mol*dm™? (d) 3.8 x 10" 2mol*dm™

17. The following are the electronic configuration
of some elements of jodic table.

. [He]2s' IL [He]2s® 1L [Ne]3s® IV. [Ne]3s'

" IV. [Ar)4s’. Which of the following s
comrect order of increasing first jonizatiol
energy? (a) V<ITl<II<IV<I (b) V<IV<I<Ii<
(c) V<Ill<IV<I<II (d) V<IV<li<I<l

18. What volume of oxygen at s.Lp. is liberated ¥
the anode in the electrolysis of aqueous F"‘Fﬂ.'.
by a cumrent of 0.750 A in 10.0mist=
[Hu!umhm:uflpaltup.i!ﬂ-“';
faraday = 96,500C] (a) 43.5pm’(b) 261"

3
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entropy of C (graphite) is 5,6'5'-1.,-'11'511!' K=
of oxygen is 20503 Jmol™'K™ and of
€Oy is 197.9 fmol= K2, Copy + C2te) —

€Oy (8 1438/mol7'K” (b)
~12.82Jmol™* K™* (c) 18.20jmel ™K~ (d)
~7.13 Jmol 1K !

31. The three-stcp mechanism of a chemical

reaction is given as: Clyeyy = 2C1y)

N20g) + Cligy — Nagg) + Cl0¢)

C!ﬂu} -+ Elﬂu] —_ I:'Ezu” + ﬂ;u}

Indicate the species acting as a catalyst. (3)
Cl; (b) N: (c) ClO (d) O,

32. The bond angles of CH,, NH; and Hp0 arc
approximately 109°, 107° and 105°
respectively even though the central element
in each molecule is sp® hybrdized. This
observation is consistent with the progressive
(a) increase in the atomic number of the
central elements (b) increase in the
electronegativity of the central elements (C)
increase in the pumber of lone pairs around
the central elements (d) increase in the
ionization energy of the central elements.

33, Co®* + 6H,0 = [Co(H,0)¢)**. W the
reaction above, Co®* acts as a(an) (a)
Arrhenius acid (b) Lewis acid (c) conjugate
acid (d) Bronsted — Lowry acid

34. What is the standard free—energy change, AG™,
for the following reaction at 25°C?

H;u] + 3H1U} -+ EHHE,;_,;.

Given that

AHfwu,) = —45.9kJmol™?,

5°wy) = 130.6 J/(mol.K),

Ptﬂﬂﬂ; lﬂaff(nwl.lﬂ

(a) 58.6k] (b) =33.1k/ (c) —26k/ (d) 137kJ

35, The rate of an hypothetical reaction with the
overall equation: 24 + B — P was found 10

“ double when the concentration of A was
doubled and B kept constant The same

, Teaction rate was found to be quadrupled upon
doubling the concentration of B, keeping A
constant. Which of the following statements
is/are true about the reaction? L The reaction
is third order overall IL The reaction is second
order with respect to A [IL The reaction rate is
hdepn:hlufmnmmﬁunuf{a}w.m
reaction is second order with respect to (b) (a)
1 and I only (b) I and IV only (c) II and IV
only (d) 1 and III only

36 What are the concentrations of Hi,) and

OHgag) respectively in a solution of
0.100 mol of HNO; in 125ml of water (a)
0.9M, 025x10"M (b) 0BM. 025x

Attend One Time Success Tutorial a.k.a Dillaent Tutors: 07063474749, 08143783394 [e \

10-1*M (c) 0.8M, 1.25 x 1[]-‘““: .

1.25M “ﬁq

37 which of the following !
cormect? L Galvanic cells mmhml h"h;r.
of chemical energy into ‘hﬁu}%h’:{
Cathode is the ]:ll?ii!iﬂ't electrode E-
cell. TIL Cathode is the positive eleey Ot
slectrolytic cell, IV, All e% 1"'“"?'t|n:'.@,,i..l
require an external source of S oy
for operation. (a) 1 and III only (b) I“llm-g,1I
only (c) I, [Ian:!‘f‘-"unl}r {d:‘lbﬂmdmmﬂ

38, Two electrolysis cells are in ﬁnl_g,
CuSOy(aq)- I 5-3B Ag is deposited ﬂ:’kx
containing AgNO;. how much O “n":t[[

ited in te cell WEMQ?I

108, Cu = 63.5] (a) 11.7 (b) 852 © ;.E; s
(d) 1.58g ;

39. Consider the following substances: 1. puy
water IIL Solid sodium chloride IV, il
stick VIL sodium chloride meh. Wi
these substances would conduct ap ﬂm::
current? (a) IL TV, V and VI (b) L 0 ang
(c) L, llI.Vanﬂ\"_I{d}lI.lV.‘lfndm

B

- AL

purity level. What volume of this sohuiy
must be diluted to give 250em’ o
0.500moldm® H,S0, solution? (a) 688’
(b) 6.67cm? (c) 6.92cm? (d) 6.94cm’

SOLUTION
1 mol lmol - =

-amol -amol @ mol amol
(1-a) (1-a) (1-a) (-9
Since the equilibrium mixture contains > mol
each of ester and water.
a = =moles

" [CHsCOOCH;CHs)[H0]

= [CHsCH,0H][CH;COOH]

= Let the volume be ¥ dm® 4

i g ¥

2
[H;0 ';' %NIEH" e -

- 1=
(CHsCH,0H) = ——= = 2 = L motdm”

z 1 .
—_— 1- |
[cH’mH]-:lf_ﬂn._V-I-%'md |

|




; _Hu‘uﬂj - 2 +ﬂ+| . aa =+
i Lhle m tend to
le salts such as NaCLKNOs.
¥ -""-.--'-l".g w

. roup: These comespond L '
Jectrons in the subs 1 1 h =
Thus, the element belong:

jBlock: These cO
subshell ['I.B.- 3?]- ! I-p-:'

block element.
jAtomic number:
in the m







corredct ﬂp‘hﬂ B A

above the ﬂx‘dﬂhﬂn ““mbtruf
from +2 (in p,h} %
It shows that jrop (Fe)
Wreass 1o ﬂ'—"-'dﬂ-l]ﬂn num}
, process that involves § increase iu
L ﬂ‘!l.':l' In the E.h}!ft TE&EHun_ ﬂt
umber of chromium (Cr) changes
(0 €r2077) 1© +3(inCri%y, y
} chromium I:Er}
ouidation pumber. m
(F :'!I undergoes oxidabon process
Suum undeTgoes reduction process.

. the reducing agenl or reductant
substance that undergoes reduction
i« the oxidizing agent or oxidant
. Fe®* is the reducing agent while
= 15 the ﬂljdiﬁngﬂg:ﬂL
_cteristics of the reducing agent
Jways mmgﬂﬁmm
I i1 is always OXi
£ ionales electrons
ppege amm:.a:.cmumﬂnnon number
f‘h u.sﬂl.rﬁlﬁﬂrﬂlt oxidizing agent
i It always undergoes reduction process
{ii) Ir 18 always

(i)t has decrease in oxidation number

fiv) It accEpls electrons

hus, the ouidizing agent is always reduced while
reducing agent is always oxidized. In the
jon the ﬂﬂm agent 15 fr‘;ﬂ? but the
nce that is oxadized is Fe®*, .

The correct option is A
Muss of KClO; = 259
folume of solution = 50em® = 0.05dm?
ghility = 2.50moldm™3

_ mass of dissolve solute
Solubility =
’ molar mass
1000
vufmm‘r‘
R.M.Mof KClO; = 122.50g/mol
- X ID'I}U
Ty
25x50x 1225

1

e 1131253

Miss of salt = m&;snfd:ssntv:ﬂh+massof

Wdssobved saly
dig = 153125g +y
'? = 259 - 1531259

% of undissolved sair
mass of undissolved salt

mass of salt

100

M o—

_96875g
-—2?_,,: 100

= 33:5%
The correct option s A

10, f.lHq.u], + ].ﬂ."." — 200y, + 20,0 AH =
~1401k/

czﬁﬁ{’] Eniu] o zcﬂza} + 3H:0/n
AH = —1550k)
Hatg) 35025 — Hy0(y AH — 286k
To obtain the equation: CH, + H 1 H, — CzHs
from the above equations. the 2* equation
must be reverse before combining the three
equations together. Note that, if an equation 15
Teverse the sign of AH is also reverse.

CR‘H"'[E'.' + 3EIE§] =¥ ECﬂz[ﬂ.} + wgﬂtﬂﬂ

= —1401k/

20055y + 3H,0 ~ CyHeg) + ; Oyg) AH
= 1550kf
EZHE{H}I i ;"'ﬂ':f_’ﬂ - 200,55 + 3Hzﬂ[;}ﬁﬁ
= —1550k/
Hayg) + 2025) — a0y AH = —286k]
CoHyg) + Hyggy — GHggy AH = —137k/

The correct option is B
11. Let the hydrocarbon be C. H,
Volume of C, H, = 150cm
Mass of C;H, = 0281g
anlmenfﬂﬂ;fumﬂduupzassﬂcm’
ﬁ:”ﬂl*(’*i}ﬂwj—'ﬂﬂ:uﬁ HyO
150cm’ 450cm’ 0.362¢
The above reaction shows that 1mole of C. H,
wmhnffﬂ;mdlﬁﬂm’afcn
gives 450cm? of €O,
199X
150 450
; 450
r=—=3
RM.MofC.H, = 12x + y (Butx = 3)
=36+Y
Mass of Hin 0.281g m G H,
R.Amof H
x 0.281
TRmmof GHy
::.-1—-:(5231
36+y
0281y
..—ﬂ'
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reacting mass of H _ 0.281y

" molar mass yf_lti
0281y
" 3% +y

mass of 4,0 formed = 0.369
mass of H in 0.362g of H,0
2g/mol
=——x 0362
18g /mol G g
= (0.04022g
Reacting mass
M fﬂ:;:lz_ﬁ Molar mass
I"'IH = e = ,04022mo0l
1g/mol :
The pumber of moles of hydrogen in the
hydrocarbon will be equal 1o the number of
moles of hydrogen formed.

0.281y
oy 0.04022

0.281y = 0.04022 (36 + y)

0.281y = 1.44792 + 0.04022y

0.281y — 0.04022y = 1.44792

024078y = 1.44792
144792

Y= dz4078

y = 6.0135

y=6

Method 2
¥ Y

From the eguation lmalequ,H,gim%
moles of water. But the mass of one mole of a
substance is the molar mass.

1mole of C.H, (36 +y)

y
=Zmole of H0 E—: 18]
0.281g of C,H, = 03629 of H,0

36+y ’E"‘ 18
0.281 0362
+y 9y
0281 0362
0.281 (9y) = 0.362(36 +y)
2529y = 13.032 + 0.362y
2.529y — 0362y = 13.032
2167y = 13.032
_13.032
Y =2167
y = 6.01384
y=6
= CHy = GH, :
Methad 3
From method 1, x = 3
Reacting mass
nt"“’n molar mass
_polats.c.p (om?)

12. Mass of empty flask = 54.50g

13. Conc. of Ca** = 0.0025M
Conc. Of C,07~ = 1.0 x 107" M

0.281 150
e S
molar mass 22400
lar mass of C.H, = s X 224,
mold ¥ __'_‘i'-s-é..__‘\_l
= 41.9627g/mol = 429/
RMMCH, =42
x(12g/mol) + y(1g/mol) = 4,
1204y =44
hutx =3
36+y =42
y=0
EIH)" = E]-HE
The correct option is A

wMass of flask and saturated solution 87,79 o
Mass of sarurated solution = B7.7 —54<
33.20g
Mass of dissolve solute = 66.7g — 5450, .
12.20g
Mass of water =33.20g — 12.20g = 21g
1g of water = 1cm? of water
Volume of water = 21m?*
R.m.mof Pb(NO;); = 331g/mol

mass of dissolved solute
Solubility =

molar mass
1000

Vin cm?
12.20 s 1000
331 21
= 1,76moldm=2

The correct option is B

Ky of CaC,0, = 2.3 x 107°
CaC0ys = Ca** + C,0F
0.0025M 10x107"M

Q = [Ca®*][C;077]
= 0.0025 x 1.0 x 10~7
Q=25x10"1°
where Q is reaction guotient The rectce
gquotiend is a ratio of the Wﬂi
prusmnfthcpndmuflmcﬁmmﬂl
cmmﬂfmdﬂlﬁmﬂa“
raise 1o the power indicated by the co-efboc™
in the balance chemical equation. '

The reaction quotient is used 1o determ™
if a precipitate will occur in a given reaction @ |
Do
ﬁ)lfli,,}q,mwruﬂiﬂ'ﬂ-;].;

mﬁmﬂhmmwﬁﬂ"ﬁm
dissolve. |

-—“—#—"1\

mmmmMMnmu.mw page 19 %

22400cm?
I Attend One

|



sy — 33Th + 3He
Wi — ?%;Fﬂ + _'gﬂ
4+ 350 — 150+ 4

-

-

1"1_.“_.. _.ﬁ- X

' P
g/mo

Mass concenimation of d Ad.Cro0.

s U

0.024g/dm?

e S
molar cone =
_0.024g/dm® Wi
3317g/mol

= 0.00007235453mo

M 2xM 1} :-'.:
K5 = [Ag*P[crod]
=4r'(x)

ﬁzﬁﬁ
Em1=ﬂJu4}

K = 4(0.00 MO72

=152 x 10-2pmgp3,

-:.'I'|-if.'—l\-_—..‘ I.'.__ Ry J
1 =1 bv | -
e B Sy N o
.-ll'r :

i

= K < Mg, Na <

Mg — [Ne]3s?

i |

L
L T T e



\nade | Cathode

I8 |_ lonization

[+]
L]

F!“él}l s+ Cu*" 4 'H';I | $O:° | »
M0 < H" 4+ OH | OH H

At the anode ON 1y discharge

QOH" == 2H;0 + Oy + %€

Al the anode Cu®™ 15 hscharge

2Cu** + 4¢~ — 20wy,

The resulting solution is acidic (i.e. Hp504)
Note that prolong passage of electnoty
through the solution will cause the H;50,
formed 10 undergoes electrolysis

I =0.75A, IF = 965000

t = 10mins = 10 x 605 = 6005

Q=i

= 0.75 x 600

= 450C

lmole of O; = 4F

xmole of 0, = 450C

1 &F

x 450
1 = 4 % 96500

x 450
450

X = % 96500
x = 0.0011658031mole
volats.t.p
22.4dm? fmol
Volat s.t.p = 0.0011658031 x 22.4
= 0.02611dm?
= 26.11cm’
The correct option is B
19. N2Oyp) = 2N0y()  AH = +58k]

Lu

I"Ia,u

Chanpe
Addition of N0,

Remwrval of N0,
Incresse volume of the
COnIRITET

< EHIH—

Decreane i
ﬁdﬁﬁmdﬁﬂ:mmmn :
of the product, causing the equilibrium to shif
mmﬂﬂﬂiﬂ‘mhfw
TEaChOn Htﬂ,'-—-uzﬂoz and favour 3=
equilibeium w shift backward (i.e. left),
because none of the reacting species is He.
mmu@mahmﬂ
.l "llmtjhﬂlmﬂﬁzﬂim

due o the InCrease i &
reacting particles. i
Decreasing in 8
backward reaction which fg4
ncrease  in 1SMperature g
forward reaction which is endes
The correct option ke
20. (i) Fe?* — Fe** .
Pl reddish-brown.
(o) C:;UJ — 2C17 .
greenish colourless
vellow
(iti) MnOy — Mn?* 8
purple  colourless M
Ii"]x!*"x++rz "
colourless reddish brown
(v) Cry 03~ —Cr3*
orange green
Reducing agent _
changes the orange colour g
green (dueto Cr3t)y
The correct option is
21. 2N;05(5) — 4NOyg) + 0,
14[N;05] 14
Rl

|
I ECTATU ‘.

e -
CoCOIOUTIFA

=093x10"%-124 ;:.‘;.
=—031x107*M

_ AN0]

Rerg ===5 /
_ (031 x 1073

600 >

R =51667 x 10-*M/s
=52x10"%Mts
Note that the rate of a reactic

No. of
-Ejmxmxlw-; “.
= 3695 x 1022 A
=370 x 102 '
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The correci optioa s D
28, (1) KCH,£00 + H,0 — KOH + CH,COOH
suong weak
The hydrolysis of potassium cthanoate gives
KOH and CH,CO0H. Since the base formed
1s strong and the acid formed is weak the
resulting solution is basic or alkaline. I will
. turns red litmus paper blue.
(1) NH,Cl + H,0 — NH,0H + HCl
weak  strong
The hydrolysis of ammonium chloride gives
NH,OH and HCI. Since the base formed is
Weakandﬂ!aciﬂfonnadismng.lhe
resulting solution is acidic. It will turns blue
litmus paper red.
(1) Na,CO5 + 2H,0 - 2Na0H + H,CO;
STODE  waler
The hydrolysis of sodium trioxocarbonate TV
gives NaOH and H,C0,. Since the base
formed is strong and the acid formed is weak.
the resulting solution is basic or alkaline. It
will turns red Litmus paper blue.
(iv) MgS50, + 2H,0 = Mg(OH), + H,50,
weak sirong
The hydrolysis of magnesium tetroxosulphate
V1 gives Mg(OH); and H,50,. Since the base
ﬁ:mdilwakmdm:acidfunmdismng.
the resulting solution is acidic. It will tums
blue litmus paper red.
(v) Kz50,4 + 2H,0 — 2KOH + H,50,
surong  strong
The hydrolysis of potassium tetraoxosulphate
VI gives KOH and H,50,. Since the base
formed is strong and the acid formed is strong.
The resulting solution is peuiral, It will have
po cffect on linmus paper.
(vi) AICL; + 3H,0 — Al(OH); + 3HCI
weak  strong
The hydrolysis of aluminium chloride gives
Al(OH); and HCL, Since the base formed is
weak and the acid formed is swong. the
resulting solution will be acidic. It will mumn
blue Litmus paper red.
The correct option is A
29, Dipole-Dipole  amraction, Dipole-Induced
collectively known as Van der Waal forces.
Dipole-Dipole atiractions forces are anractive
forces berween polar molecules,
Dipole-Induced dipole interaction/ aniraction is
the force of attractiond interaction between a
polar molecule and the induced dipole.
arrse a8 a resakt of emporary dipoles inchac=d
in stoms or mokecules.
Thes the forces of atraction that exig i 3

AS = IS, — ES,
£S5, = 197.9//molk
LSp = 5.694 + 205,03
= 210.724/ /molk -
AS = 1979 - 210.724 <
= —12.824/ /molk "
31. To determine the catalyst add gn;
ensuring all species are balar

Etzm} = EE!U:F ol
2”2 ﬂu; . 2 Zﬂm = Mﬂl& :i [
2C10i5) = Clyggy + 0aegy
2N:01g) = 2Nay + 035y
When the reactions are comb;
ClO are cancels out. But on
reaction and is reformed
reaction as seen by the reac
Thus, C1; is the catalyst in the reacti

through nitrogen to oxygen.
The correct option is C
33.Co* + EH:D = [EU{H_IGJ g

{EF;. ﬂ!:. BE.F:, Bﬂf

acids. All anions (527, 507
electron rich molecules (H,0. NB
PH; exc) are Lewis base. Thus,
Lewis acid and H,0 is a Lewis b
According 1o Lewis an acid is 2 sul

-i"'ll-. B -

| T
-

|
|
1

5 5



518 — 298 (-0.197.3)
_ :nl.ﬂ +58.7954

K= R‘[AP"[’]' - . .‘:;_{.__k.__
if (4] = 2[ALR, = 2R b4 g cathode is the
k= k([AD™[BT* 1) Th

=" k[A]"[B]* AP

But R = k[AT*[B]*

Ry =2"R

But R, = 2R i

WR=2"R L

U'="=m=1 =

48] =2[BLR; = :

R, = k[AT™(2[BD® -

S St

k=2%g

BuR, = 4R

F=2np




635X 1 x 53R
i 108x2
= 1.5Rg
The correct option Is D
Water, aqueous potassium chlonde, zinc rod
and molien sodinm chlonide wall conductor
heat and electricity
The correct option is D
0. p=d=180g/cm?
p = 98%
"y = 250em?
c; = 0.50moldm™?
Solution with percentage punity (P) and density
(d) are stock solution. For a stock solution.

molar conc (c) = -1-?;&

mass conc = 10pd
R.M.M of H,50, = 98g /mol
10pd

4

molar conc = v

* 10 x 98 x 1.80

. 98

= 18M

G = 18M

GV, =GV,

18V, = 0.5 x 250
0.5 x 250

Vs ——

18
= 6.9444cm?
The correct option is D

201272013 CHEMISTRY 001 EXAMINATION
l. If HsPO, H,PO; NHy, HS™ and H,50, are
all Bronsted-Lowry acids, their respective
conjugate bases will be:
(a) HPOS, H:PO,, NH{, H,S and H,504
(b) H,PO;, HPO;~,NH;,5% and HS05
(c) PO;~, PO}~ ,N;,5% and 507~
(d) H,PO,, HPOF~, H,S and H,50,

2. 0.202g of a compound gave on combustion
0.361g of CO, and 0.147g of H,0, What is
the empirical formula of the compound? (a)
CeH1z204 (b) CiaHza0g (€) CH406 (d)
CaHe0z

3. What substance can be used to oxidize
fluonde to fluorine? (a)Cly (b) fluorides can
only be oxidized electrolytcally but not
chemically by any substance (c) /5 (d) Br;

4. Which of the following statements are correct
about electrochemical cells? L anode is
positive while cathode is negative IL cathode
is posiive while anode is pegative [IL
chemical energy is converted to electrical
encrgy IV, eclectrodes are i the same

compariment V. electrons are forced by an
external force VL porous partition is required

Attend One Time Success Tutorial a.k.a Dilloent Tutors: 07063474749, 08

, B.28 g of ethanol was

4-equilibrium.  Calculate

. In the reaction $0; + 20, = 50,

,Unmtmchlchnnufﬂﬂ

9. The solubility of a

10. A 0.55moldm™ ammonia solul

(a) LIV and ¥V (b) 1,

v {d) L 11 and VI m.ﬂ
A current of 15 amperes 4y y
nickel in a NiSO4 bath, M

formed at the cathode. The e
with respect o fﬂl'mnhm “
How many grammes of nickay .
[Ni = 58.7; Famdafsm tan
96500C]. (a) 15.17g m o
(d) 13.14g i

¥ ‘:-'

va & SaHFE

il

& o b K

ethanoic acid, 49.74g nfﬂr i

concentration  equilibrium i
12.00,H = 1.00,0 = 16,04
() 5.23 (c) 7.92(d) 12.4

AG(1000k) = —=5.19k].
equilibrium constant Kp for e
1000k (R = 83 14 ]/mol.K). ¢
0.270g (c) —453 (d) 187 =

flask, the fnlluwmg
placeN,0,(g) = ZNO.(g).
concentration change of prr :
which of the following curves reflects
collected for this reaction.

Time(s)
(a) 11 (b) IV (B}I(ﬂ}ll

() chloride at 25° is 0.16
is the solubility product of the salf
temperature? (a) 1.9 x 10”“mol
28x 102 molPdm=%
19 X 10~*mol®*dm—®
10~*mol?dm=¢ -
to be 0.58% ionized. C:
- equilibrium constant for the d
base. (a) 1.8 x10~>moldn
- 10"moldm™3 (¢) 1.86 x 107°1
(d) 23 x 10 *moldm=®

i T 0 e e



« molar solubility of Agp. in
wt 25°C (kep of AgBr = 50 o
a1 25°C(a) 6,66 x -
i (0)3.33 X 10~ moldm=2
o-*moldm™3(d)3.33 x
1m
he following reaction will haye the
«tion rate? (a)A lump of 10g
0.05M HCl =+ products (b)A
of 53 EﬂE03 + U.ﬂl.'ael HCI _—
s (A hump of [SgiiCarorte
/01 — product (d) A powered of
+0.05M HCl = product
.; the hypothetical reaction equatio

e

if the rate law isM':
:1g]. what effect would doubling the

ration of A while keeping  the
cpimation B constant has on the ]
() Rate ill increase by two folds (b)

fohds

(h) —?4}{;!“‘10! (c) +14ka
~148k] ,l"l'.'lﬂt
,bontaining

Zn**fZn, and

+0.337V respectivel
In/[Cu** fCu  (b)

In** fZn (c) +1.500V,

y. (a) +1.100V,Zn?t/
+1.100V, Cu* /Cuf/
Zni*

10g

vy will remain constant (c) Rate will reduce

i Calcolate the heat of formation ofmmhanu e bl
] (CHa) given that the heat of mmhmtinn uf -
methane 15 —891k/fmol. The heat of
jormation of COy and H.0 are =393 and
-266k/ fmol respectively, (a) +74kj/mol
/mol  (d)
|5 What is the e.m.f. and cell notation of a cel]l
Cu®tfcu
tectrodes? If the electrode potential of =
In*/in and Cu?*/Cu are —0763V and

_J'E'nﬂﬂu_z*.:fﬂ'#: 2 .
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Which of

19 .
s the the correct
< following represents

“T Of increasing acid strength of hydrogen
Balides? (&)  wy Wpr HCLHF ()
HF*HE"-HELHI () HBr HI,HCI,HF (d)
H,FHC-'-HB",HF

(V). Which of the salts listed
above h to produce solution with
" PH>T70rpH <77 (a) I, IV and V (b) 1, 0L
IV and V' (c) 1, 11, Il and V1 (d) 11, I and V1
21. Calculate the reaction potential, E%xn, for
. ion; 3F=§;+ 2Cr; = 3Fe; +
zt?ra""_, Given
, Pl +2e~ wFep0, = —044v: Cri* +
3" S CrREY, = —074V.(a) —1.18V (b)
+030V () +1.18V (d) —0.30v
- 22.An clement T of relative atomic mass 56 was
~ eposited by electrolysis. If 1.99g of the
2 Was deposited on the cathode when
of current flows for 1 hrs 30 minutes,
~ What is the charge on the element T? (a) +2
L B =20-3(d)+3
- 23.1f 25cm® of 0.16moldm~2KOH is added to
- 50.0cm* 0.1006moldm=HN0,, what is the
PH of the resulting solution? (a) 7.00 (b) 1.00
~ (9)210(d)188
24. The mass of 789,19cm? of a diatomic gas @
~ + at 0°C and one atmospheric pressure was
found 1o be 253g. Determine the relarive
- atomic ~ mass of Q.
IR = 8314 JK'mol-', 1atm =

1904

el
s 1

~ 101325 /m™*]. (a) 7.2 (b) 14.4 () 36 (d) 3.6

(@ -1100V,Zn** [Zn/fCu?* fou S 25.The following half cell reaction takes place in
16, The subsidiary or azimuthal quantum number an acidic medium: Vit(ag) = V0?*(aq). If

1= 2 describe the orbital: (a) s (b) d (e) f (d) . the coefficients of V2*(aq) H,0, VO** ang
= P SE 0 - Htin the BALANCED EQUATION are a b,
I :Jm:n the solubility product of Cas(PO)* 10 candd respectively. Supply the coefficients a,

% 207x1078 5 25°C, calculate the b, ¢, and d, respectively. (a) L2.1.4 (b)

Olubility  of the Rralr cat i 2500 - 41,2,1(0)1,2,3,4(d)4.3,2.1

MITXTOTM  (5) (19 % 10%5)M (¢) 26, The intermolecular forces lon present
o TLIX 10" (d) none of the other options. _ in the molecules below are;
 Consider he following scientists: I CrookeI. () :0:(I) 10

Vg™ ML Chadwick IV Millkan Ve % }l £ 3

“—:?:1113 Cﬂﬁ:il.l.'ﬂﬂn! drawn from ﬂ#ﬂﬁ 142 el ! C;_ !:-f_ A f, 1

e CApemiment led to the respective (s SN eE i At TN i .

SS0veries of. ~ (a) I-Magnetic force II-Dipole-Dipole force M) 1-

S e i ity HaSEm bradng W Eemimeps

Moo, Neutron, e et IR (¢ [—H}:ﬁh’uﬂm bonding I-Dipole-Dipole

'veu:it on e h““{n‘c}""m] =|' | proton, force (d) I- Hydrogen bonding II-Hydrogen

m, TR : boonding

Uy mmcu: Ebl:m mﬁflwemn 27, For the reaction: Eﬁ{ﬂh(ﬂlﬂ': 2HCl(ag) ~

't::“h 04 charpe uul;m] m"_?“' i BaCly(aq) + 2H;0. 25.0em® sample of ,
One



sohotaon nf

harnmm b e
Ba(OH), mquires  373m’of  0.150M
wlution ¢ hydrochlorne acd  HCD o

Complete reaction. Wha i the molanty of
Bn[ﬂth\hﬂm" (a) 0211 ) D112M
€) 0.012M (a4) 0.002M

]

28 A mixtare of three salts consisting of Na, S0,
BaSO,and  ApClwas Put @ water al room
IEmperature. Which of the following would
rﬂuumnfmﬂm:sm whutyon?

(8) Na*.50%-, ag* ) Na*

. Ag*, 80} .cl-
() Ba “.Na*,Ag* 502~ (d) None of the
Optons given
29.A Chlonde of

Sulpbur was found 1o have a

molecular weight of 135g/mol. A 54y
“mP!thmdwmﬁ:inl.Mgof
mmhﬂtmﬂ formula? [S
=32.00, C1 = 35.5 p/mol], (a) SgCl (b) SCI (c)
SCL; (d) s;c1,

30.What will be the final concentration of the
solution when ap aqueous  solution  of
Sﬂom{f.‘uﬂ, solution (0.5M) is electrolysed
bymn;:ummtufsdthrmghit for 2
E?m; (a) 0.06M (b) 0.18M (c) 222M (d)

3L.At a cerain lemperature, the eguilibrium
constant K has a value of 2.4 x 10™® for the
reaction: 2NO(g) = Ny(g) + 04(g).
:rﬂmfuﬁel{,fumhmmn.

Oxide is
34. Consider reaction:  6Fe?*(aq) +
Cry0§(aq) + 14H* (aq) — 6Fe™ (aq) +
m% ) + 7H,0(l)., Which substance is,
L oxidized I1. reduced 111 the agent
IV. the reducing agent. (a) (1) Ch?r_ (i)

Fe®* (iil) Fe* (iv) Cry0~ (b) G) Fe** (ii)

Cr;07" (i) Cry03" (iv) Fe®* (c) (i) Cr,0f~

~ Attend One Time

(i) Fe®* (m) Cry08~ (iv) Fets
(1) Cry05~ (i) Fe?* (hy) "
15 f‘nﬁ\uﬁﬂmﬁ‘l—nﬂw QUi g
L N;(g)+3H:(g) = INR.tan
. C(g) + CO.(g) = Cogay:
MLO;(g) + 2H;(9) = 24 00
T IV. Hy(g) + C04(g) = H,(
V. 200(g) + 0;(g) = 2¢0, ¢
VL Hy(g) + & = 2HI(g) 8
by change o pressure? (a) L If an
and V1 (c) Il and IV (d) IL, IV sna
36.A 259 sample containing’ g
sodium hydrogen carbonat

Hg ML PbIV. Ag V. Au.
LIVand V() LIVand V
38. Which of the following by
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504 » HSO5 + H*

aperciore. Ihe comjugate bases of HyPO,,
p0, NHy, Hs™ and H.50, are H,PO:

4p0;. NHz . 5%~ and HSO respective) ‘ e

The correct option is B

ass of compound = 0.202g

€0, = 0361y
'Hy0 = 0.147g
i ,innim;uma,

= Fag/mol < 03619 = 0.09854
ss of H hum;uf H;ﬂ

_ 2g/mol.
B : I %0147 =0 0163g

- 5-.:_..':_.-:'11‘: -|.

J? (ﬂmaswn
s nﬂ.ﬂﬂﬂg 169)

The correct option is D

6. Mass of ethanol (€,H,0H) = B.283

Mass of ethanoic acid (CH;COOH) = 60g
Mass of CH,COOH at equilibrium = 49.74g
R.m.mof CH;0H = 46g/mol

R.m.m of CH,COOH = 60g/mol

8.23g

Tﬁr—ﬂ.lml
&0

ntﬂ.cnnn Wiﬂ = 1mol

ncn,m; at equilibrium
49.74
- g - = 0.829mol
CHyCOOH + C,H,OH = CH,COOCH; + Hy0
1mol 0.18mol -
0.17Imal  007Imal  0.071mol l.'Ll'-"II'ﬂlI

Al equilibrium 0.82%9mol D0.009mol
0.171mol
Hotethar

1imol — 0.82%mol = 0.171muol
K, = [CH;C00C; Hs)[H,0])
[CH,COOHIC,H<0H]

[CHyCO0C, Hy] = ———
[H,0] = ﬂ_'gl
[cH;C00H) =2
[C.Hs0H] = 22

Where V = volume of solution
0. 1?1 0. 1?1 MZBE&I

‘r'm—mﬂ ' s::m—i

IJ.IIZBH‘!.V"
Ke = g% 1072
&-3-92
The correct option Is A
:r. AG = ~5.19k] = —5.19 X 10
T = 1000k, R = 8.314/ /molk
AG=~—
-5,19::1:}!:--3.314:: 1000 In K,,
- =519x10°

n’C:H]ﬂ‘H =

0.17 1mol




product is directly proparmaonal o e

time
N2Oyg) — 2Ny

[N;0,) [\ [NO,) K
ome hme

The correct option is A
9. PbCly, = Pb** + 2C1-
™M M 2xM
K = [PH**][CL)?
= x(2x)?
but x = 0,1681M
K = 4(0.1681)°
= 1.9 x 10~ ?mol*dm*
The correct npﬂon isA

10. % ionized = 2z x 2=

x 100
il YT b

0.58 x 0.55
—— o 5 g
X e i 0.00319M

NHOH g, = mi: + OH"
Initial conc ~ 0.55M
Al cone 000319 'MIBH' DIIHH'
Al equi 0.5468] 000319 0.00319
[NH$[0H7] _ 0.00319 x 0.00319

= T[NH,0H) 0.54681
K, = 1.86 x 107°M
The correct option Is C

1. AgBr — Ag* + Br-
M M xM
NaBr — Na* + Br~
0.15M 0.15M 0.15M
[Br] = (x + 0.15)M, [Ag*] = xM
Ky = [Ag*)Br7]
Ky = x(x + 0.15)
But K 0f 5.0 x 10~
5.0 x 1072 = x(x + 0.15)
5.0x 107 = x? 4 0.15x

Attend One Time Success Tutorial a.l.a Dilloent Tutors: 07063474749, (

o 40155 =5x10°1 o g
r=3133x 1079 N
Note that you can avoid the g
h}rwn:jmifﬂ:‘l-l-ﬂ.u‘.
The correct option jy
Greater surface area and high. ‘f.
ircreases the rate of reaction,
mm“i N
13. R = K[AF[8] 4
If the concentrabion of A dogbles
New conc of A = 2[4A] . .
R, = K(2[AD*[B] |
= 4K[A)[8] =
But R = K[A]*[B] '
R; =4R '
Doubling the CODCEDITALON of A i
meufrmmd-hmﬂu"m
The correctoption s
14. Go to solution 6 of test question
‘I‘h:mrrn:luptluh
15. The cell notation is Zng;y/Zn2*
em.f = Egrigant = Erecuctant
= 0.337 - (-0.763)
=0.337 + 0.763
=1.1ﬂlr' ,
The correct option is A
16. 3

LR 1s
|

Rl | i | o |

17. Ca3(POy)z(5) = 3Ca™* +2POFT
xM 3xM - 2xM
Ky = [Ca™PlPOJ?

= (3x)’ ()

= 27x% x 4x*

Kgp = 108x°

But K, = 2.07 x 107

2.07 x 107 = 108x°

2.07 x 10733
==
= 19167 x 10~25
*=5/19167 x10-2%
The correct option is D
18, The electron was d
Crooke, the proton by Huygen

l91‘hemuyuqmndfrll
acd strength is using a 3D



| Tt r-u:h-[}- ol the H
i Y l.h'l-"'“ “'t m E I_IFIIE
HOL HBr 0 HI as shown below,

increasing acid strength

5400

= ﬂﬂﬂ.’muﬂ = 0.0 maol
= 0001 med
¥ De of sobution = 25cm’ + S0cm”
= 75m" = 0.075%¢m’
excess [Ngwo,
Vol. of solutiom
0.001mal  0.0133M

= D.075dm’

0.0133m 0.0133M 0.0133M
P = - g{f;
= —'LE-EHIH
= 18761
= m
The correct option is D

Conc of HNO3 =

im!?
E A ?Bg.lgm’ 2 10% cme®

=789.19 x 10~%m’ =
P =1latm = 101325N /m?
= 101325//m?

- m=253g

PV = nRT

_m
==

M

R "-.zgl'lﬂ.!quhm! x 273k
1 r“?;" % 789,19 x 10~5m?

A
-

w]r

R L

"H0 — VO™ +2H* + 2¢~

——— x e . a4 4" =
' Dilloent Tutors: 07063474749, 08143783394  Page 141
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28 RaS0, and AgCl are insoluble in water but
Na,50, is water soluble. If BaS0,, AgCl and
Na,50, are added to water. The solution will
contain BaS0,, AgCl. Na* and 50}~

The correct option is D
29 R.M.M of chioride of sulphur = 135g
Mass of compound = 5.40g
Mass of chlorine = 2.84g
Mass of sulphur = 5.40 - 2.84 = 2.567

S : Cl
56 @ 184

——

12 ' o3sg
.08 : 0.08
1 I
Empirical formular is SC1
(SCl), =133+
(32 + 35.5), = 135
67.5n = 135
135
n=——=
S
(SC), = 5;C1,
Note that you can avoid the calculation by just
checking the option for the chloride with
relative molecular mass of 135g/mol.
The correct option is D

30. Original Ny, =~ x 0.5 = 0.25mol

1000
t =2hrs =7200s | =54

m=ZIt
63.5
=
2 % 96500
= 11.8446g
Original mass of CuCl, = 0.25mol X 134.50 =
33.625¢
Mass of CuCl, remaining = 33.625 —

x5 x 7200

11.8446 = 21.7804g
Neuet, remaining = % = 0.1619mol
C of ﬂm:t 3 ﬂg = ﬁ.‘.l.!l'lm:-l
) 0.1619mol
0.5dm?
= 0.3239M

Note that the final concentration is 0.3239M
while the lost in concentration is 0.18M.
None of the option Is correct
31.Kp =24x107°
Ke =?
zﬂﬂu] = ng} + ﬂ':u}
Am=2-2=0
If An = 0, K, = K,
The correct option is D
32. (i) Atoms can neither be created nor destroyed
can be verify by the law of conservation of
matter.
(ii) All atoms of a given clement are all exactly
~alike in every respect and differ from atoms of

Attend One Time Success Tutorial a.k.a Diligent Tutors: 07063474749, 081437833

all other elements can be verifu s
definite proportion or constang e
(i) Atoms combine chemir,ﬂrr ek
numbers can be venfy by the fau
proportions. - Ry
(iii)Matter is made up of sp 1
particles called aiom cap o o
experiment evidence, such as =
colour crystal, Brownian motae o
colour solution etc. Ll
The correct option
33.00 s ]Jﬂlal' but Hz iS5 NON-p
34, (i) Fe®* is oxidized A
(i) Cr, 0% is reduced J
(iii) €203~ is the oxidizing agent
(iv) Fe®*is the reducing agent
3 ng,] + 'I:'ﬂz(’} = H;ﬂ'm] +CO

36, Mass of mixture = 2.50g

Let the mass of NaHCO; =xg

Mass of KCl = (2,50 — x)g

2NaHCO; + H,50,

= VeSO Ee

Original Ny, s0, = 7o % 0437

ZNaOH + H,504 — Na, 50, + 2|
35.4mol, 0.108M -

=22 o108

Feol = 1000 % .

= 3.8232 x 107*mo

1
Nityso, = = X 3.8232 x 10~*me

2 )
=19116x1
The amount of H,S0, that react

1.9116 % 10~*mol. e
I"'I_q,m‘ that react with ﬂ_",-
10*mol — 1.9116 x 10~*mal
=90134 x 10*mol
ZNaHCOy + HyS0, = Nay50, + 2€
xg  9.0134 % 10 mol _
Nyanco, = 2 % 9,0134 x 10~*m

= 0.0180268mol "y

R.M.M of NaHCO, = 84g/mo

of NaHCO; =x
0.0180268mol = ;3511:;,5 b
%ﬂf Nﬂch'; = Lsu.g Bt

= 60.572% .
= 61% B s
The correct option is 4
37. The oxides of Hg, Ag and A
into the corresponding element.



¢ correct option is B
Lewrs all electron rich Species
inions, Ha0, PHy, NHy eic) and
deficient species are acid (e.g

a.1|m-“h_ BF;, AlCl;, BeF,, Becl,
§e sons.c1¢)
"m None of the option is correct

<P :g;‘!pxzpysz is not a ground stare
# eronic configuration because an election s
e 4 from the 2s-orbital 10 the 2p-orbita|
ke ntmn‘eclopﬁnnlsamn
Biox107s"

0.693

Tir ﬂ""

0403
e %1025~
% 10~1%5 x

1min S 1hr 1 I'-'fﬂjf
605  60mi
805" B0min * 24hr

= 365days

._Tla correct option is D

fie

CHEMISTRY 001 EXAMINATION
i: the concentration (in moldm™) of a
ercially available tetraoxosulphate (V1)
«id solution if its density is Lﬁﬂg:m and the
ity level is 98%? [H =1, S = 32, O = 16)
.tb] 184 (c) 18.2 (d) 18.0

,: of pnlrmnr:. How many
are present in 25.6g of urea?
mass of urea is 60.06g.mol”
s_.gzxm*’] (@ 1.03x10%* (@)
: f'ﬂ) 2,78 x 10%* (d) 6.55 x 107
_ .-..' i
1*’;‘u‘m:ium hydroxide reacts with
tetraoxosulphate (V1) acid o produce
tetraoxosulphate (VI) and water.
n{hmhmﬂmmw how
[K=39,H=10= 15,5 =32]
4;;_&} H,50,,09g
' .‘1133594»0-393
: “have some of the
e solid I1. soluble

- .m-m;.lndvnmm.md
I N-ndvn Bt

i O] D

colloidal

5. Which of the mixtures below are
systems? I Harmaman haze [ AR xl%?‘%n“;
solunon of sugar [I1. starch im IH-|t|I!'.~_; vﬂrftlll.jv
IV. u dispersion of oil in walcr V. mul “
water V1. smoke. (a) 1 and 11 only (b} 11 and
only () IIL, IV and V1 (d) 1, Il and ¥ e

6. The respective oxidation numbers of
transition elemems in KMnO,, K:Cni G~1
K:CrO, and V05 are (a) +7, +4. +6 and +2
(b) +7, +4, +6 and +5 (c) +7. +6, +6 and +3
(d) +7, 46, +4 and +5

7. Which of the following reactions involves the
largest increase in entropy? (a) AgNO3aq) *
HCly(aq) = AgClesy + HNO3(aq) (®)
2KCl0y5) — 2KCligy + 303¢g) (€) 2NO0g) *
Oag) = 2N0ygy (d) Nyg) + O2a) —* ZN0a)

8. The following are particles present in Of
derivable from substances: I. molecules IL.
free mobile elecrons 1. free immobile
electrons IV. hydrated positive ions V. bonded.
electrons VI. hydrated negative ions. Which of
these particles could serve as a carrier of an
electric current. (a) I, TV and V1 (b) L. Il and
V (c) Honly (d) L, I, II, TV, V and VI

9. Covalent bonding in molecules involves
overlapping of orbits such as 1 s-s Il p-p
(linearly opposed) HI. hybrid-s IV. hybrid-
hybrid V. p-p(parallel) VI hybnid-p(linearly
opposed). Which of these overlapping are
present in nitrogen gas? (a) I, Il and IV (b) 1
and VI only (c) IL IV and VI (d) II and V
only.

10. Which of the compounds/ion in the list below
contain at least two types of inter-atomic
bonds? 1. H;0* L. POCl; Hl. NaCl IV.
NH,CI V. CH, (a) 1Tl and V only (b) I1, ITI
and V (c) L, Il and IV (d) I and III only.

11. Which of the following is the pH of the
solution obtained by mixing 50.0cm® of
0.100 moldm™ HA and 50.0cm® of
0.100moldm™> NaOH? L. pH < 7 if HA is a
strong acid Il pH > 7 if HA is a weak acid
LI pH = 7 if HA is a weak acid. (a) II only
(b) T-and IIT (c) I and II (d) I only

12. Consider the cell:

Agy/Aglagy/ [ Caldy/Cagy
Given that  Ecoae,., ==276V  and
Eggt/ag = +0.76V, calculate the E°cell and

4 state whether the cell reaction is feasible or
not as written. (a) =2.00V, reaction no
feasible (b) —3.52V, reaction not feasible (c)
+2.00V, reaction is feasible (d) +3.52V.
‘reaction is feasible.

13.A solution, X, tumed acidified KMno,
solution to colourless while another solution Y
um KI Solution from colourless to reddish

Ilun-‘nhtﬁl a.k.a Diligent Tutors: 07063474749, 08143783394 Page 143



16.

IS

18.

19,
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brown respectively. It can therefore be
concluded that (a) X i1s a reducing agent while
Y is an oxidizing agent (b) X and Y are both
reducing agents (c) X is an oxidhzing agent
while Y is a reducing agent (d) X and Y are

both oxidizing agents.

A gas exerts a pressure of |.5atm at 30°C.

What is the molar mass of the gas if is
density is 2.65gdm™?

[R = 0.0821atm dm® mol™
44 (c) 32(d) 17

K1 (a) 28 (b)

. Consider the following reactians:

{1} EHE +0; = RH;{}

(i) 2505 + 45n — SnS, + 3500,

(m) NaCl + H,0 - HCl + NaOH

(1v) C'U.z.s + 2ZHBr = ZCuBr + st
(V)2AgNO;3 + CaCl, —= 24gC1 + Ca(NO5)..
Which of these reactions are redox? (a) ii and
v only (b) i and ii only (c) 1 and v only (d) i,
iv and v only

Which off the following statements is false?
() randomness decreases from solid to gas (b)
disorderliness increases from solid to gas (c)
randomness decreases from gas to solid (d)
orderliness increases from gas to solid

1  methy-orange (pKa:3-5) and 1
phenolphthalein (pKa:8-10) are two important
indicators commonly used in titrimetric
analysis. Choose from I and Il the suitable
indicator(s) that ensure(s) complete reaction
for the following titrations respectively: I.
fHJEﬂDH versus NH,OH II. H,50, versus
KOH M. CH;COO0H versus NaOH IV. HCI
versus Nay;CO; (a) IIL, 11 and 1 (b) 1 and IO, 1,
None, (1 and IT) (¢) None I, None, I (d) None,
(Tand IN), IO, 1

What  happens  when  copper (I
tetraoxosulphate (VI) solution is electrolyzed
using copper electrode I. There is a colour
change from blue to colourless I, The colour
remains unchanged III. The anode decreases
while the cathode increases in mass TV, The
resultant solution becomes more acidic. (a) I,
11 and HI (b) Il and I (¢) IL, 111 and IV (d) I
and IV

The table below shows the periodic properties
of elements across a period and down a group
in the periodic tablé.

Periodic Acrossa | Downa
Property PT# group
! | Electronegativity | Increase | Decrease
i | Atomic radius | Decrease | Increase
iii | Blectron affinity | increase | Decrease
w | Mewllic Decrease | Increase
character
v | lonization Increase | Decrease

20, For the reaction 4 + B = € 4

12,

23.

'rmdcpmdem on the cof

&

24, An electrician has the m

= Wamrmadde:dmﬁﬂ.og
* Calculate the mass of the

26. The respective rates of diffu:

27. The sum of electrons and p

. Consider the following

| poential

Which of the OpUONS above

stated? (a) [, ITand IV (b) |,
Mand IV (d) LIL Il and TV

AH? = +40k/ and AS® =
the reaction under standard o
spontaneous al lemperature
spontaneous at temperature g
(c) spontaneous at all
spontaneous only at tempers
and 800K

-

=y

N 1L HF TV, HCL V. H,
have intermolecular hydrogen
ML, TV and V only (b) I and I\
and V only (d) 1T and V only

Which of the following be
increase in the rate of a ct
the temperature rises? (a)
molecules having the M
energy for reaction ﬂw
the reacting molecule are 1
(c) the activation energy bec
the molecular collision fr
more frequent and effective.
A+ 8 — ( The rate law for:
is: Rate = k[A]*[B)". In a
rate of formation of

x & K =ad s SRS

Fa BEOsS5¢

quadruple which the en|
doubled. What are the value a
and 0 (b) 0 and 1 (c) 0 and 2 (¢

workshop: L a polythene :
wire [II. a rock salt rod IV. :

V.aurearod VL a
chloride, Which of the m;
of electricity (a) I, 11, 1T a
and VI (c) I1, IV and VI (d)

produce 30cm® of
-The solubility of t.ht: salt at

undissolved? [¥ = 29.0,Cl = 355
(b) 46g (c) 5g (d) 45¢ ’

Ry of oxygen, chlorine,
methane will follow the or¢
Ry >Ry (b) Ry < Ry
Ry > Ry > Ry > Ry (d) Ro
Ry

particle is 33. If the clmge'
=3, then the number of clectrons
(@)30 (b) 24 () 18 () 36



WEAMiUm e o :
| rI.. . “: u:ln -.;.Iun-.i.. O gas evolveq 36. The hybridization schem: f the central
L VL & A C H P . L ¥ a I
gl.p ¥ } ‘ ch l:‘:l.ll:l‘i lnnmxmbnnau_- oms of the molecule 0. BF.. Hs0. BeCls

15 added o0 200cm of {010 mol.dm™ | s 0f the moleculs 0 p Ha0, 8 ]

: d € ectively are (a) sp, sp’. sp and
dn m:: :Eul.d ;E::Lu:: =12, O=1), s :;? [L: i;lffi!?;.?__l_\h:g\II; '.';III:I :Pl‘ :jl-_J rrp. 51,'_ o
[l} ZZ.HmI {hnj as 5lp = and Spl {d) Sp, sp, sp° and ,!'11 o
it Ml'ldm‘ . A1 In a nuclear transmutanon, the nuuhrﬂ;: e
A of a absorbs neutron and a beta particle and emits
en an o o ‘WO particles to form another 3¥. What is the
fespective values of a and b? (a) 220 and 80

(b) 220 and 86 (c) 224 and 26 (d) 224 and 84

- CH3COOH + H,0 = CHyCO0~ + H,0*
What are the roles of H,0 and H,0"
respectively in the reaction above? {a) acid and
conjugate base (b) base and conjugate base (c)
acid and conjugate acid (d) base and conjugate
acid

39. Consider the following nuclides:
R NT Sy gy 4
insanalkﬂine:anhmaill’fandzarr
3 ic IIL Z is a p-block element V. T
and Y are isotopes V. R and Y are noble gases.
- Which of these statements [ - V are correct? (a)
- LMand IV (b) I, 0 and IV (c) T and I only (d)

Fal  and  electrolytic cells? |
s place at the anode 1. Anode is
agent [T The cathode is positively
+ Teduct place at cathode V.
charged VI Cathode
L Vand VI (b) 1, I,

(d) L, ILIN and V




1 Ran: 2KOH + Hy50, = K:50, + 2H;0
Given: 423g 2.70g

R.M.M.of KOH = 56glmol

R.M.M.of H;50, = 98g/mol

Reacting mass _ 4.23g
Axow = “Nolar mass  56g/mol
= 0.0755mol
Reacting mass _ 2.70g
Ow:s0. = “Molar mass _ 98g/mol
= 0.0276mol
Nxow ¢ Nuyso,
0.0755 0.0276
2F

0.03775 : 0.0276
Note that the division is done by the coefficient of

the resultant in the balance chemical equation.

The smaller mole gives the limiting reagent.
The limiting reagent is H;50,
The excess reagent is KOH
nggﬂ' used up = 2X 0.0276mol = 0.0552mol
Excess MNyoy = calculated Nyou — Mo used up

= 0.0755mol — 0.0552maol

= 0.0203mol

excess Nyoy =

Reacting mass

Molar mass
Mass of excess KOH
0.0203mol =

56g fmol

Mass of excess nxgﬂ
= 0.0203maol x 56g/mol
= 1,1368g
= 1.14g

The excess reactant is KOH and by 1.14g

The correct option is A

4., A standard solutdon is a solution with
accuratcly known concentration. For a
substance or compound to be suitable to
prepare standard solution; it must have the
criteria/properties below.

(i) It must be a pure solid

(ii) It must have a high solubility at ordinary
temperature

(iii)It must have a fair high molar mass

(iv)It must react stoichiometrically with an acid,
base or oxidizing agent or reducing agent.

The correct option s D

5. A colloid or colloidal system is a dispersion of
particles of one substance (the dispersed
phase) throughout a dispersing medium made
of another substance. Examples of colloidal
system arc smoke, fog, mist, cenain alloy
(steel and gemstones), whipped cream, milk of
magnesia, starch in boiling water, dispersion
of oil in water etc.

Snmm‘u, most students confuse suspension with
colloidal  system. A suspension is a

mixture of undissolved

6. The oxidaton of Mn in KMno,

7. Entropy is the natural tendency of

particles in a given medium e
pa.niclcs. are large enough to be
eyes ¢.g. muddy water, harmatian j

mmmmh ‘115""

oxidation number of Cr in |
K,Cr0, is +6 and the oxidation
invz'ﬂgiﬁ"'ﬁ. ”_'g-

The correct optionis C

achieve a great disorderliness
derivating forces in a change o
chemical reacuon. Gaseous sp
largest entropy followed by aque
I_'iq[li:ds and solids SFPBI::i.GI1
el L 12
Entropy change (AS) 15 said 10 be pos;
substance change from a less dis

to a more disorderly state
Hlﬂ{ﬂ — HI'DH;I AS
Entropy change (AS) is said to
substance changes from a mon

state to a less disorderly state.
Entropy change (AS) is said to zero if the
conditions below are satisfy. y E
(i) All species must be in the same
(ii) The number of moles of spe
must be equal to those at the p
Ligy + Hyg & ZH Iy, AS=0

Imol  1mol _ 2moles 2

o

2moles v
() ﬂgﬂﬂm] 4+ HC [[“] — Ag i:t_-‘
HHG){uq} AS = —-ve
(iii)2N Ogy + Ozg) — ZNOz(g) A5
l:iﬂ]”zu} o ﬂ:{'], b mﬂm AS

entropy is :
2KClOy5) — 2KClgy +




—— molecules there is a l'.|'||;||.-
For any multiple bonds only one

s

} T - -
pond 18 present the remaining are pie

o

3 A sigma bﬂ_nd is form as a result of
aapping Of the following orbital.
11, p-p (linearly opposed)

fbrid

1. HA

lll
H—C—H
|

The irntl:r—a.tr.wnrn-i::-1 becrnid
C — H. Therefore, the
present in CH, 13 . The nalure
atomic bond is covalent.

A close look at the questio
examiner, interest is the n
atomic bond not the num
atomic bond.

The correct option is C
4+ NaOH —+ NaA + H,0
S0cm’, 0.IM  50cm’, 0.1M

vol in cm?

1000

ﬁ Tﬁﬁ % 0.1 = 0.005mol

f'il_' IS

|Jr¢==¢r|l;}l.|.nr1 in [
o d

I.f‘llti':'!l"rl!“l_
af the 1nLer

n Suggests that the
ature of the inter-
ber of the nier

Nya = » molar conc.

4 50
©  Niaow = 7— % 0.1 = 0.005mol
§ . 5 l.'ll

1000
Nwaon

e active number of moles of HA and
same (ie. 0.005) none of the
€XCess. This implies that HA and

- present in stoichiometric amount.




i i -—:.Thr ”.?hv

*rell
= =352V

The sign of Egey determines |f.|.hr reaction hh
feasible or not. If Egy is positive (+ve) the
reaction is feasible but if £ is negative (-ve)

the reaction 15 not feasible.
The correct option is B

13. A substance that decolounize the purple mlum_
of KMnO, or changes the orange colour of
K;Cr; 0, to green is a reducing agente.g S0,

WH;S

Note that H,S give a vellow deposite of
sulphur in the process. Hence X is a reducing

agent.

A substance that wmed KI solution from
colourless to reddish brown is either Clyg; or
Fy(g). Both chlonne and fluorine are non-
metal in general all non-metal are oxidizing
agent (also known as oxidant). Therefore Y is
an oxidizing agent. Note that, the oxidizing
agent undergoes reduction process hence it is
always reduced while the reducing agent
undergoes oxidation process hence it is always

oxidized.
The correct option is A
14. The ideal gas equation states that
PY=0RT ..o o v i (1)
Divide through equation 1 by V
i —)RT
v v
but conc (c) =
P=CRT.. wid)
Recall that nnmbar nt‘mula (n) is given as:
= Reacting mass (m)
Molar mass (m)
pv = nRT
m
pv =EHT R
Divide through equation 3 by V

2«25
but density (p =E

pRT
P =T ' e wes eee s rE die e ...t'l')

p = 1.5atm, T = 30°C = 393k,

M=

2659 /dm™* R = 0.0821atmdm? mol=1)-1

pRT
. M

PM = pRT
pRT

- z,ssg,rdm' x 0.0821atmdm® fmotk x 303k

1.5atm
=43 98417 /mol
M = 44g /mol

I8. Copper anode dissolve (i.e.

19. This question 15 already solv _
0W.A+B—C+D

The gas is either CO, or Gl
relative molecular mass is 440 4
The correct option :
. A redox reaction is a p
oxidation and reduction oceur s
[ r
(i} 2Hyiq) + Ozggy — EHZQ
() 2505 + 45n — SnS; + 36
The correct Dplin :'Er",
Entropy is the natural tende:
achieve a great disorderlin;
derivating force in a ch:
chemical reaction. e
The correct option is .
The choice of an indicator is de
nature of the solution at the
solunon at the end point is
should be methyl orange b
w0 an acid. But if the solutie
15 basic or alkaline, the )
phenolphthalein because it
alkaline. The nature of the
deterrmine: the nature of ;ﬁg
point.
CHyCOOH + NH.OH — Hﬁ"g‘ |
H,50, + 2KOH — K;Sﬂ‘ +2'Hfl-
CHyCOOH + NaOH — NaCH,Ci
2HC! + Nay, €Oy — 2Nacl + ﬂ"-
On  hydrolysis, K;50,
solution, NaCH;CO0 oduc:
solution, NH4CH3EDE fuce §
or basic solution. Note
(i.€.€0; and H,0) is acidie.
no suitable indicator for
indicator (I or II) can be use
indicator I is suitable for reactic
indim-;:r I is suitable fi
Therefore, the order of ind
reactions is none, (1and II),
The correct option

the anode (i.e. dissolution)
(i.e. deposition) at the cathe
size) while the electrolyte
unchanged. Therefore the o
CuS0, remains unchanged.

'?l"llemrre-:tnptlnn

The correct option |

50//k.AG = AH —TAS
at thnmnd}mmuc s [l

25°C = 298k
AG = 40kf — 298(50/ /k) ...
= 40k — 298(0.05K)/k)
=40 -149



A Rl I'..- & F"I.l

b 40k - 10(507 /k) s ?hl f}, o €
- 10(0.05K] /k) atis Ry > Ry > Ry > Ry '.
0. T'he correct option is

NE + NP = 33
Since the charge on the particle is
NE + NP = 33. Note that if the charge on the

particle is +3,

} then

NE = NP —3
NP =3+ NP = 33
ZNP =33 +3
2NP =136
NP = 1B
For a neutral species
NE = NP =18
134 The correct option is C
lecular 28, €aC0; + 2HCI — CaCly +C0; + Hz0
' 2 200cm’, 0.1M
ety , Rmmﬂ&?y&%g
rey increase the rate of | 42 i
ticle due o the hish il W 0.02mol
MR 200




s

: - !

3 2 n
Multiply thi wgh by 2 i

3 i 3 Bl g -
The empirical formula is C3H, 04 |
The correct option is C

0. The reaction is an endothermic reaction.
Therefore increase in temperature will favour
the forward reaction. That is, the concentration
of HCland 03 will increase but the
concentration of Cly and H,0 will decrease.

The correct option is A
i1 The statements in I, Il and [V are absolutel)
St
The correct option Is C
i2.m=69g R.AM=207g/mol |=54
M=2It
207

Zpb =5 95500
207

w2 X
o = [ &7,
= 307 %5 12866.6667s

t =35741hrs
t = 3.6hrs
The correct option is B
335055 + ':'ﬂii'il' — 503 AH =
—-99.1k/ /mol
R-M.M. nf.s‘ﬂ; = fi4g/mol

———— = 1.1656mol
mo

Imole of 503 mqmmd 99.1k] for formation
1.1656mol of §0; required xk/ for formation
1o
11656 «x
x=99.1 x 1.1656
= 115.5134k/
x = 1155k/
The enthalpy of reaction is —115.5k]
The correct oplion is A

34. Nosivoy); = roltnom? o molar conc

250
= 1000 < !

= 0.025mol
Reacting mass
Npoiwoy; = Molar mass
ity 331.2
Mass of Pb(NO;), = 0.025 x 331.2
= B.28g
The correct option is C
35. Cay (PO, )35 # 3Ca** + 2P0y
xm 3xm 2x
Kep = [Ca® P [POs)?

~Attend One Time Success Tutorial a.k.a Diligent Tutors: 07063474749, mww

= (3x)(2x)*
- .i?r‘ {41' )
= 108x"
1 ﬂ.ﬂ w 'tl]"'"' = IDHI!
~ 1.08x107*
X R
Ii =1 ‘.i[l_“'

= 1% 107%*

= 53996 % 10" *moldm™" b . |
Mass Conc .
Molar Cone. = o o mass
R.m.m.of En;[Fﬂ;}z = 31&3}‘ ﬁai;l
6.3096 x 107% = _3'1T— :
Mass conc = 63096 x 10~* xn Al
= 0.1956g b

Mass conc = 0.19g/dm*
None of the option is co

36

Molecules dization |

co;

BF3 SF_

H,0 Spr e
BeCl, _Spi_JI , 1]
ccl, Sp’ ;;__5

Themrm:toplion HB <t
37. 22X + in+ _Je — %% +2,He =
ﬂr - Izﬂr .
— (a,b) = (220,84) el
None of the option is correc _.
38. CHyCOOH + H;0 = CHyC00™ + Hy0%
sciy b:'h conjugae base  conjugate
emrruﬂnpﬂuniﬂ)_
39.0) J 15 an H]hll.[lt carth mets '-
belongs 1o gmupm i
(ii) 132 — 15* 25% 2p*. Z is a p-blo
(i) 15’1"’ and *§Y are isotopes b
m:smncuummuumb:r -
The correct optionis A
40. The statements contain in u,iii.;
not true for both elec
etectrolytic cell. A
The correct npﬁon B;L

._,_

2010/2011 CHEMISTRY 001 EX,
. One of the m&ﬂ]’m of -m-r'-
Easnslsﬂ'iat“fmmnfm '
between the molecules of i‘
negligible”. This implies that: (
will continue their motion  ink

4 gas cannot be compressed (d) A
lulbjﬂ'ﬂttd L 14] Eﬂ[ﬂp[migu Or exg
Z. wh.lﬂh of the fﬂuﬂ“‘iﬂg ransn

absorption of an alpha particle and ﬁ,“:.-'




Al = 38 238 71
| |.Ilr'.T-1-- ]I 1-“}: lh::l(‘;lzu - ,i;l lcﬁ O ore r I]f Hiok ferT Pee T Ature
AN = B PressauUre 1 EIm D @ILTT
Y i* . Low temperature V. Use of exce
wih mrl of the following statemenis jo (are) trye i rhl-l [pr:f u; 4 i
of A0 electrolytic cell? L. A cation lower in the 4\ ) I, 11 and IV (c) II and
hﬂ.l' iri Y
. I.1'|Ildtlhml::. ei:ﬁ:ﬁ;‘:"ﬁ?ﬂdly S bR 12 12 of hydrogen gas reacts with 1g of oxyger
i the e.c.s is disch o - An anion £35 10 give stream. What 15 the mass of steam
jower 10 arged prtf:ranuau} formed? [H= 1. O = 16] (a) 2.250g

Wghuveltlfﬂ!c solution is dilute I11. the
athode is posiuvely charged IV, Oxidation 13

e al anode .
a5 he lees = increasing electropositivity? (a) F.B. Be, N

electrochemical series). (a)l and IV (b) [T and : e e
[ (.:}Innl}'[d] None (b and Li (b) F, N, B, Be and Li (c) Li. N,

i011.150g (c)9.000g (d) 1.125g
Which of the following arrangements orcer of

and Be (d) Li, Be, B.Nand F
8 i that EH:'IM -0.76V and E.-;“J'I T 14. The fﬂ“mng are chemical eguanons
1.50V, calculate the standard cell M FEPrEsenting some reactions:
of the cell M(s)/M** (aq)// (1) 2CrCOZ~ + 2H* — Cr,08” + H;0
!"(nq];.r(sj (a) -0.80V (b) +0.80V (0 (11} 2H; + 0, — 2H,0
4226V (d) -2.26V (iil)U;05 — UOZ* 4 U**
.'~' hich of the fdlm;mmﬁwiﬂnmm (1v)HCl + NaOH — NaCl + H,0
ﬂ:e clements in the Pmodm Table? 1. ~ Which of the reactions is (are) redox reaction
T’ . mwincmmdumﬂwmn ta) (1) and (iv) (b) All (c) (i) and (i) (d) (1)

mmtmmmw ~\ - ohly
: cpiupuﬂcsdwemﬁmnbumrﬁ‘ 15: Calculate the number of copper aloms m 2
ﬁﬂﬁﬁngi?mw:p (ﬂ}mmﬂ}'ghj'fmlf coin that weighs 5g, assuming it contans 36%
dii(d)landll : copper [Cu = 63.5, Ny = 6.02 x 10%] (a)
e AS infmrlx"l fm- the 411 x 10*' (b) 4.08x 102 (c) 430x
one. m 10%3 (d) 4.74 x 10%¢
16. 100cm® of 0.100M H;S04 solution is mixed
~ with 150cm’ of 0.100M NaOH sohtion. What
ix the pOH of the resulting solution? {a) 12.25
b) 12.30 (c) 12.66 (d) 12.46
17 The reaction between SO-(g) and K;Cr20-(aq)
in an acid medium is represented by the
unbalance net ionic equationr S0, +
Cry03~ + H* — S03~ + Cr* + H,0 -
If-"ﬂﬁs equation is balanced, the coefficients of
- H;0 and SO, respecuvely will be: (a) | and 3
(h) land 2 (c)2and 5 (d) 2and 4
18. During the electrolysis of a salt of metal X, a
current of 1.0A flowing for 16mins 10s
- deposit 0.565g of X. what is the charge on the
Mis[xulllall IF = 96500C]. (a) +3 (b)
. +6(0)42(d) +1
19. If the elementary step A — B has a reaction
enthalphy of —50 kJ and an activation energy
u-flﬂlﬂ the activation energy for the reverse
mpE—rAu{:}mH (b) 60kJ (c; 40kJ (d)
Ok

zﬂ.ﬁivmlhlﬂumthﬂpmuﬂwmuunfu&ﬂ
and Fey0y are -266kJmol™ and -821kJmol’
© respectively. The standard enthalpy change for
I 'ihemmﬂon. 2Fel; + ':iﬂ: —Fe,0,, is: (a)

(b) -289KJ (c) +269l:1 (d) -269kJ
g‘g‘mlnmbamaﬁﬁwwﬁm

negative or zero) for the following

~ processes? L. Condensation of water vapour I1.
S TS ]{ﬂ-}ﬂﬂ{g}ﬂ.&!ﬂﬂ:ﬁgn{nﬂ:

m umﬂ?ﬂ, 08143783394 Page 151
"*t‘.*:nm
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C paurs of vi. Non-metals 2 re  higher m e
jectrons AN ONC molecule .le.i 4 coordinage | :Ilc-.r::'.at.nlcnlrnt;uwd ire discharge compare
covalent compound rEEPEL*lw::Iy. ta) mi, v o rhns—;.:- fower rn.:hr: P
and (P L I and V (¢; v, Hland | (d) 1, 1m vii. Metals that age Jower in the electrochemical
and 1 SOLU"I‘IDN ::f;:z dl!ﬂﬂhﬂ.l"_f_ﬂ compare (0 those higher n
(Kinctic (heory of gages jg also known g Note that this is not a strict rule because it's only
Kinetic molecular theory ﬂrﬁm It states thay base on the way the elements arc arranged
! are m?d"" of Ny particles (te, The correct option is A
o e po g, . T
as @ result possesses Kinetic eTeTgy. The B educeans = —0.76v
assumpuions: of the kinetic theory of el ™ EZ g — B uceens
i it e — 5 B (—-ﬂ-.?ﬁ-}
al. are. . =15+0786
ar, = 226V
s - The correct option is C
i

Atomic Across the | Down the
e ri . w pr




e

0.37M 037M D.37TM
PON = —Loglo ) = —Logly" = ~(04318)
PoN = 04318
But P°Y 4+ PH = 14
0.4318 + P" = 14
PH = 14 — 0.4318 = 13.5682
PY = 13.57
The correct option is C
E.
(1) Atomic number=2+8+8+1=19
(i) For a peutral atom the number
of proton is equal 1o the number of electron.
Therefore the number of proton is 19.
(iii). —15"25"2p"3s73p%4s’
Total number of p-electrons 1s 12
Total number of s-¢lectrons is 7
(iv).  Total number of d electrons is 0
(v). The atomic mass is unknown.
The correct option is B
9. Mass of gas =4.0g
¥Vi=11.2L T, =0°C = 273K,
P1 = ﬂ.25nl‘7ﬂ
R = 0.0821 atm mol 'k}
PV = nRT
n PV 0.25x 11.2 2.8

“RT  00821x273 224133
= 0.124%mol

= 0.1249
= 32 0256

Mgas = 32g / mol
The correct option Is B
10. A chemical properties, is also known as
chemical reaction or changes. A chemical
changes is a type of changes in which a new
substance is form and it is not easily reversible
e.g.
(i) Silver salts discolouring the skin by reacting
with skin protein
(ii) The souring of milk when kept for a long
perniod of time
(iii)The fizzing of Seashells when immersed in
Vinegar
(iv)The liberation of hydrogen gas when Zinc
metal dissolves in dilute acids.
The correct option is A
11. 2503¢5) + Ozg) # 2503,)AH = —188k/
The above reaction is an exothermic reaction,

lower Innpcmm:. increase in  the
concentration of either S0, and 03¢ (from

mir) will favoured the forward reaction, Hence but the axidation state of oxygen A%
1y

Attend One Time Success Tutorlal a.k.a Dilloent Tutors: 07063474749, 08143

12.

025mol =mol =0,0313 ,
Note that the division is done by the siickinys

mole in the balance chemical equation,
The limiting reagent is 0, i
The excess reagent is H; Y-
M:0 = Trmole of 0; < 32 ™01
= femole s
R.m.mof H,0 = 18g/mol
s mass of water St
o = e
2 mo Y
16 18 I
My,0 =18 X T3 = -i-g = Llliﬂﬂrj
13. An electropositivity or metallic property i &

14. A redox reaction is a reaction sl

(3) 2H; + 0; — 2H,0

the use of excess gir wil)
forwared reaction (je the
Sﬂlm}.Thl:numbuufM
reactant to product gaseoys :
boyle's law. In summary the fory

will be favoured by:

{(a) Low temperature

{(b) Use of excess air

(c) High pressure E
The correct optionlsy

2Hag) + O2p) = 2Hy0
1g 1g >
R.m.mof Hy = 2g/mol h
R.mmof 0 =32g/mol

I"IHl = ‘i = 0.5mol

.:..,
LR

nuz 32 = Emﬂ
MNey qua
05mol gzmol

across the period and inm-ﬂ;;}fi!"“
group. A simple guide rule nm“ﬂ
0 & lower group (say group 2) Wit =
electropositive then an clement in A B
group (say group 4). F, N, B, Beasd Lt

oxidation and reduction occur SUBUEE

8. e,
&

changes from 0 to +1 (i.c. oxidaiof Flycg

=




T e |

~ =025dm’
Concentration of excess H,50,

- excess H,50,

volume of solution
£ 0.0025mal
025dm

= 0.01moldm~* = 0.01M

H,50, — 2H* + Ss0F
0.01M 2(0.01M) 0.01M

[H*] = 2(0.01) = 0.02M

P =—Loglh ) = ~Logi®

= —(~1.6990)

= 1.6990

But P 4 poH = 14

1.699 4+ PN = 14

P = 14 — 1,699 = 123010

The correct option is B

17.50; + Cry05~ — 50¢ + cr?*

50, — 503~ (0X)

Cry03~ — Cr** (red)

50; + 2H,0 — S0~ + 4H* + 2~ ...x3

6e~ + Cry03~ + 14H*

— 2Cr3+ -+ ?H;ﬂ X1
350; + 6H,0 — 3507~ + 12H" + 6e~

- e ~ 4+ 14H* — 20r* + TH,0
350; + Cry05~ + 2H*

—+ 350§~ +2Cr>* + H,0

The co-efficient of water is | and that of 50, is 3.
The correct option is A

18.1=14

t = 16mins, 10s

605
= 16mins x ——+ 10s

= 9605 + 105 = 970s
m = 0.565g
m.= zit B

: m.mof x
z"-ﬂh'al-ofx x 96500
= 112.41

x X 96500
0.565 = x 1% 970

0.565 x 96500x = 112.41 x 970
112.41 x 970

= 0S5 x 96500

x=2

 The relative charge on the metal is +2

4+ Thecerrectoption s C

Sl




o Activabion complex

Activation energy of the
“t=——forward rn

Activation energy of the
. [evErse ran

foe

L

If AH = S0k for the forward feaction, then AH =
50kJ for the reverse reaction.
Er = E.r + -ﬁ.H"-,
= 10 4+ 50
= 60k
The correct option is B
20. ZFEﬂ'(,} + %ﬂ;u} —4p Ffzugu:.
—266kg/mol - -821kj / mol
Hul.F ﬂ:.'u the enthalpy of formation of an element
IR its pure state is zero,
AH = FHp — T Hy
= 1 mole (— 821k} /mol)
= —2mole (- 266k] /mol)
= —B21kJ + 532k)
= =289k
The correct option is B

Entropy

changes

Condensation of water -ve
Hagrtlag —2Hly 0
Melting of candle wax +ve

3 -y i) =VE

The correct option is C
22.Ty;z = 14days
t = Bweeks = B x 7days = S6days
t 56

== 4

T1 14

Ny =Hﬂ®
Ny =Hﬂe)

1
Hl =TEHE

21.

Processes

;ﬂxlﬂﬂm%xlﬂﬂuﬁziﬁ
The ;ﬂmp of the sample remaining afier

Bweeks is 6.25%.
The correct option Is C
2. % of C =T74%
% of H = B.65%
% of N = 17.35%
R.m.m of nicotine = 162

Assuming 100g of nicotine
mass of C=T74%of lﬂﬂg

4
=100 —x 100g = 74g
mass of H = 8.65% of 1004

865
= —5=%100g = 8.65g

mass of N = 1?35%9{1@, e

1'? a5
=50 —x 100g = 1?.355 o

& : H
74 865
12 . 1.
6.1667 : 8.65 -
49760 : 69798 : 1
= 5 : 7 . 1 3
The empirical formula is C;H,N
R. m.i"l'l.ﬂf I:c;H?H}" =162 -
[5(12g/mel) + 7(1g/mol) +
=162g /mol "
n[60g/mol + 7g/mol + 14g/mal]
=162g/mol
81n = 162

162

nm e i

(CsHaN)y = CapHyelNy A
The

species

H,0 Sp° Bp -8

NH; | Sp  Bp-S
713
Bp -8
Co,; Sp  pBp-P

i
i

The correct option s

25.Co(OH)yqy = Co** + 204

S54x107*M S54x107°M I{MH e
Kqp = [Co**][0H™)? ¥
= (5.4 X 107)[2(5.4 X m"}}‘
= 54x10°% x;(umxm
= 54 x 106 x 1.1664 x 107**
= 629856 x 10~16m? 2
Kyp = 63 %107 -

Attend One Time Success Tutorial a.k.a Dilloent Tutors: 07063474749, 08143783394




The correct npuu.hn
e camier of electivity is the

Wmmnm Zmole of HC)
iy t conducts ﬂﬂ:h‘ ﬁfl will liberate 1 mole of H
subSt2REE hat < X mole of HC| will liberate 0.02mole r.; H,
" Substance m:% 2 1

=R e—
1 Conductor Mobile electrons x gtuz
| Jonizing gases Mobile electrong and jons Nyt = 0.04mole
. Nos reacting mass 131g

X

semi-conductor | Hole and mobile electrons molar mass  65.41g/mol

¢ = 0.02mol
‘Agueous solution mmh Eﬁz o mao
0.04
substance | Free or mobile jons 1 2
mmmr;mw;‘g L, Turm:upﬁnnul
i mmmﬁc ¢ _ rh-rﬁ:ﬂn;mut‘cu 1 o
28, Acid_anhydride are substance which wi lar "5
‘ﬂﬁ;fﬁmmmmum;@mﬁm fﬁ*”gﬂ&g&
i + IE.-.HNGI‘*'IHH e —mole I+
b) (CH;C0),0 +H,n-1:cu,§3pﬂ= &% e
s v : -E
4
r=—= %}'
But the cost of electricity require to depositing
1.0g of the (i.e.~mole of Cu?*) is A200
= —F = N200
1F = N200 x 32
- 1F = N6400
~ MassofAl = 10.8g
nu_llm:tlumufm
S 8 A S N
= — = (.4mole
will | ﬂl’ g r A%mﬂﬂ;;l;ar
of reaction will increas . D4moleo = yF
bt Cwe
.yl- 3[0.4}

wm 10.8g or 0.4mole of

state of S

335te

, 08143783394 Page 157




{_liiﬁlh : +o !
(a) Change m oxadation number stage 1 =
= 4=
{b) Change in oxidation number stage I = 6 -
4=41
(c) Change in oxidation number stage 11l = 6 -
6=0
(d) Change in oxidation pumber stage IV = 6
-6=0
The changes are 44, 42, 0, 0
The correct option is C
36. The physical properties employ in separating
the components of the mixture of kerosene and
water is different densities or immiscibility of
the two solvents.
The correct option is A
3?. ZfsﬂuﬂH . 15‘01 - lﬂCﬂz + 12“2[}
the reaction
15 moles of O, is require to form 12moles of
Water

1 moles of Oy will be require to form x moles of
waler

15 .
e
151 =
12
=T =08
The correct option is B
38.
Aqueous | Nature | Action of solution
solution of on litmus
solution
CH;COONa | Basic Turn red hitmus blue
NayS0, Neuatral | No action
Fe(l, Acidic | Turn blue litmus red
Na;CO, Basic Turn red litmus blue
NaHCO, Basic Tum red litmus blue
NH.C1 Acidic | Tum blue litmus red
NaCl Neutral | No action
The correct option is B il

39.vy =10ml,c; = 12m,c; = 1M v, =7
6" =6y
10x12=1xv,
v, = 120mlL
But ="+ Vie.o
Viyo = 120 - 10 = 110em?

» The correct option is D

| Compound |

Attend One Time Success Tutorial a.l.a Dilloent Tutors: 07063474749,

H.\NBF,
| Be(Cl;

(a) CaCO4 mnmmmw -

(b} Hz0 contain two lone pair of sles

(c) HyN.BP; contain cn—m-d.mm
Thecnrrndnpﬂm

2009/2010 CHEhﬂS’mYlﬂl
1. What volume of 0.05M
(V), NaNO4, solution mm Pt
solute? i
[Na =23, O=16, N=14] 3
(a) 0.59mL (b) 5.88mL (c) 588 9ma:
58.82mL Al
2. The respective pattern of hybridizas
ceniral atom in the com
BECII and HF;HE-{I)T]I 5P, :-
sp. SP ?,sp* Indsr(cllpisr'?;" % B
sp,sp®,sp and sp?. +§
3. What orbital is described by th
numbers n=2 and £=07 (a) "
orbital (c) 2p-orbital (d) 4d-orbit
4. Which of the following will give
solution with pH greater than 77
CH3COONa M. Na,C0, IV, NaHt
(a) IL, T and IV only (b) L, and 11 only
111 only (d) IIIndII]ml:f
5. What type of chemical
BF; ﬂndHH!'I' {!}Dmu

6. Ammnm: of 0.30mole of o §
of nitrogen and 0.40mole of h ‘
total pressure of 3.6 atm. The p
of hydrogen mthemmmh ,
1.90atm (c) 0,90atm (d) 0.40atm

7. Analysis of a metal chloride MCly th
it contains 67.2 percent ch .' :
Determine the atomic mass of the
(C1 = 35.5). (a) 65. smm&c}

8. What is the standard enthalp

9. wmmhcmmmhrmuh
containing 6.02 x 10”7 atoms ¢
35.5g of chiorine and 4.0 me
atoms? [H=1, 0 = 16, Cl =32
(b) HC10, (c) HCL, (d) HCIO

0814378339
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. pyes=—= « LM solution of STV o
Ty = 50em of & 005M sogimm
nmosocarbonate  {IV)  solution e mixed
Assuming  the  insoluble Component s
completely ijlzfsnluhl!:: determine the mRximum
*mass of precipitate obtained, [C = 12, N=14
0=16, Na=23, Ag=108]. (a) 0.828¢ (b) 0690
() 1.38g (d) 0.710g
1, The pet ionic equation for the reaction when
-~ solution of calcium chloride and sodium
.“""‘ nate are mixed is
" (aq) + Cﬂgilm] —4 Eaﬂn!(g}
L i
03 ()+2Na* (aq) + 2C1™(ag)

q) + Er[q] + EHa*'{.,, +

) Ca*(oq) + Eﬂ,"w +
Flia) + 200 ag) '

,f.?ﬁh‘-ﬂ (a) PCls (b) LiCl (c)
n gas and 4.8 of chiorine gas
e _ . Calculate the
of chlorine gas. [O = 16.0, ]
83.8]. (1) 1.04 % 10"Nm~? ()
Vm™ (c) 4.63 x 10°Nm=2 (4)

o

e

iY.Wmch of = Gioflowing shape= are
respectivelv te shapes of berylhum
dichloride, warer, ammonia, boron triflunide
and methane respectively are L. Tetrahedral, [
Trigona! pyramidal, Il Trigonal planar, I'V
Angular V. Linear. (a) I, II, Il and IV (b} V,
IV. I, Ml and I (c) O, II, IV and V (d) IV, V,
I and 111

20.The hydrated form of aluminium
tetraoxosulphate (V1) contains 8.20 percent of
Al by mass. Calculate the number of water
molecules associated with each aluminium
tetraoxosulphate (V1) unit. (a) 12 (b) 14 (c) 18
(d) 16

21, The maximum number of electrons in a
subshell depends on (a) principal quantum
number (b) magnetic guantum number (c)
azimutal quantum number (d) spin quantum

number.
- 22. Nitrogen forms various gaseous oxides. One

of them has a density of 1.33g/L. measured at
764 mmHg and 1 What is the formula of
?Ehmmmd’-' (@) N2O (b) NO (c) N:Os (d)

23. A saturated solution of BaSOy at 25°C was
found experimentally to have a concentration
niiﬂ;lﬂ“’mnlﬂ.Whui:ﬂ::nﬂubﬁhy
product of this salt?
(a).2.5 X 10~ *mol?dm~% (b) 10 x
107 mol2dm=® (c) 52 % 10~? mol:dm=5
(d) 25 x 10~° mol2dm*

24. A 325 mL sample solution of HCl contains
0.593g of the acid. Calculated the respective
mh:cmmﬁmnf H" ions in and the pH
of the solution. (a) 0.04M. 1.40 (b) 0.03M,

 1.52(c) 0.06M, 1.22 (d) 0.05M, 1.30

25.1F 30.0 mL of 0,150 M CaCl, is added to 15.0
L of 0.100M AgNO;, what is the mass (in
grams) of the precipitate formed? (a) 0.861 (b)
0.431 (c) 0.215 (d) 0.646

»

: E mp used in
leukemia therapy, has a half-life of 14 days,
. «&mmﬁm what ;;:;m of a sample
- remains after 8 weeks? (a) 6.25% (b) 8.25
&7, The rale reaction 2A+B—(C
found © be Rate = K(AJBE. If the
- concentration of B is tripled, what will happen

v tothe rate of the reaction? () It will incorn:
4= by three times (b) It will stay the same (c) I

~ will increasé by nine times (d) It will incroase

e



»7

molecules? [(H = 1: N =14, 0 = 16, 5 = a2,
NA = 602x10¥ particles/mole]. (3)
217 x 10%* (b) 4.82 x 10%? () 217 X 10%*
(d) 2.86 x 10*°

30. A monatomic jon has a charge of +1. The
nucleus of the ion has a mass number of 133,
The number of neutrons in the nucleus is 1.42
times that of the number of protons. How
many electrons are in the ion? (a) 56 (b) 53 (c)
55(d) 54

31, What is the p™ of a solution of 1.3 x 10
mol/L of HCI? (#) 14.11 (b) 10.11 (c) 3.89 (d)
13.11

32. What is the standard emf you would obtain
from a cell a1 25°C using an electrode in
which [~(aq) is in contact with k() and an
electrode in which Cr strip dips into & solution
of Cr'(aq)?

1,(s) + 2e~ = 217 (aq); E? = +0.54V
Crit{ag) 4+ 3~ & Cr(s); E* = 074V
(a) 2.28V (b) 0.28V (c) 3.28V (d) 1.28V

BE.W{:hnfthnsccanh:stoppadbyaihinsheﬂ
of aluminium? L a-particle, II. p-particle, IIL
y-ray. (a) I and II only (b) I only (b) 1 only
(d) 11 only.

34, What quantity of Cu will be deposited by the
same quantity of electricity that deposited 9.0g
of Al7 [Al=27.Cu= 64] (a) 64.0g (b) 9.0g
(c)32.0g (d) 27.0g

15. When the equation below is balanced, how
many water molecules will be produced?

;..Cﬁﬁsnﬂ +""ﬂz -“‘"Eﬂt+ r,+Hzﬂ' ',:l.} 3
(b)4(c)2(d) 1

36, The types of
molecules are L covalent bonds L jonic bonds

1L coordinate covalent bonds. (a) I only (b)
11 only (c) 1 and I only (d) I only

37. What is the percenlage composition of Mg in
Mgs(PO4)2? () 21.92% (b) 2357% (c)
32.32% (d) 27.48%

38, Calculate the heat of formation of methane
given its heat of combustion as
—891 kJ mol™" and the heats of formation of
carbon dioxide and water are —394 k] mol™?
and —286k/mol™ respectively.  (a)
+75kjmol™* (B +75] mel™  (c)
—75 kJ mol™ (d)~75] mol™?

39. During the electrolysis of a salt of metal X, a
corrent of 1.0A flowing for 16mins 10s
deposited 0.329g of X. what is the charge of
the metal ion? [X = 65.41]. (a) +3 (b) +6 (c)
+1 (d) 42

40. Which of the following can be achieved by the
application of distillation techniques? L
Desalination of sea water [l Separation of
low-melting metals from other metals IIL
Separation of a dye into its colour components

Attend One Time Success Tutorlal a.k.a Dilloent Tutors: 07063474749, 0814
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V. Obtuning ethanol from pajy, '

i and wv only (b) 11 and jv o) w

iv (d)1 and i only. A

SOLUTION
I. R.M.Mof NaNO, v
__{23+14+4B)g= e 1§
B mol Bsgm?,l.

2.5 A
(\NaNO, = 5z = 0.0294mal

¥
MNaNO4 =mx molar con .

_ Nyang; X 1000 _ 0.0294 x 10g¢
= T molarconc 005 —
= 588.2353ml

The correct optionis C

T NHLCl + H,0 =
NH40H + HCl
NaCH,C00 + H0 = |
CH,COOH + NaOH|
NayCO5 + 2H;0 = ;
2NaOH + H;EO; ;

NaHCO; +Hiﬂ =¥ ]
NaOH + HaCO,| B3 1

7. Letthe RAMofM =x 0
R.M.Mof MCly=x+3 3.9/

= (x + 106.5)g/mol B
R.AMofCl .}

%of Cl= 7 2 ‘
62.7 = 3x 35304 |
7= 7068 .
67.2(x + 106.5) = 10650 :
67.2x + 7156.8 = 10650
67.2x = 10650 — 71568

- '-'-_ - !

i

(l



r'f

L

1493.2

14932 _ 51,9821

¥ The correct option ks C
et +H§-D —+ (0, + H;
o = —111 — 242 = —353

ST e————

The suonger the hydrogen bomding that exist
Within a molecule the higher the boiling point. The
strongest Hydrogen bond is found in HF. Note that
lonic bond is stronger than hydrogen bonding

The correct option is B

13. N, = 22 = 0.2mol

48
Ney, = 37 = 00676mol

149
Nir =y 0.1778mol
Ny =02+ 0.0676 + 0.1778 = 0.4454mol
i A SRRy
ST Sl
= 1.05 x 10"N /m?
. The correct option is A.
”“fm-"-gm?f
Xy, = Toz _452
Koz = 5= =5 0.5795

i —




B

| Tetrahedral : 1

[ CHy IO
rhmmﬂnpumhll

20. Let the hydrated Aluminium

Tetraoxosulphate (V1) be Al (50,)3.xH;0
RMM of Aly(50,)y.xH,0

=2(27) + 3(96) + x (18)

= 54 + 288 + 1Bx

= 342 + 18x.
: R.A.M of Al 100
%of Al = o M of Al(50,)5.xH:0 1
227) 100
8.2 = *
342 4+ 1Bx 1

B.2(342 + 18x) = 5400
2804.4 + 147.6x = 5400

Ksp = x*
=(5 x 10" *mol/dm?*)?
= 2.5 x 10" %mol* /dm*
The correct option is A

24, R.M.M.of HCl = 36.50g

0.593
Nuct = 365 = 0,016Zmol

0.016Zmol
Eyﬂ - m - EM‘FEH
HEl[q] — H+ + [ 2 i
0.0498M 0.0498M 0.0498M
PH = —Logld**® = 13028
[H*] = 0.0498M = 0.05
PH = 13028 = 1.30

147.6x = 5400 — 2804.4 The correct option is D
147.6x = 25956 25. CaCly +2AgND; — Ca(N0Oy); + 2AgCL,
_ 23936 _ 175854 n 29 0.15 = 0.0045mol
ERNE L Gably S 109
x =18 -
21. Note that the maximum number of electron in a Neact; * Nagno,
main shell is determines by the principal 0.0045 0.0015
quantum number but the maximum pumber of 1 N
electron in a sub-shell is determine by the 0.0045 : 0.0008
subsidiary or Azimuthal quantum mumber. The limiting reagent is AgN 05
The correct option is C Nagct = 0.0008 x 2 = 0.0016mol
22.FV = “ﬂ';'l R.M .M of AgCl = 108 + 355 = 143.50gimol
Butn = W Mass of AgCl = 143.5 x 0.0016
- = 0.2296g
RT 26. Tiﬂ = 1”“}"5
P=(=)-r t = B weeks = S6days
m ¢t _S6
aazr e o 11:
P= E NR = No (E)
SRT No = 100%
M=— 100
42 HR-IDD(J) == 625%
p:—-L—g:LEHg,Idm’ 'I'hemnctopﬁonhﬁ
= z
T = 150° = 423K 27.R = K[A][B]
P = 764mmHg = 1.0053atm If [B] = 3(B) ;
R = 0.0821 atmdm® /molK R, = K[A](3[BD
M= = K[A]9[B}?
133g/dm® % 0.0821atmdm® /molK x 423K = 9 K[A][B)?
1.0053arm But R = K[4][8)
= 45.9451 R, =
M =46 Thercfore the rate will increase by 9 folds.
The oxide of nitrogen with a relative molecular The correct option is C
Iass ufd-ﬁ'l:tﬂﬂ& b 28. HCl + NaOH — NaCl + H,0
correct option = ey, = 0.0188maol
23.Molar conc. = 5.0x 10 5mol/L =5 x Muer = tw;““ DI M
10" %mol /dm* Nyaon = e 0.25 = 0,025mol
BaSOy;) = Bally, + 50§~ Nt * Nyaon
er . G 0.0188 0.025
14 2= 1
s s 0.0188 : 0,025
Attend
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« reagent is HC)

B i :',_I..L_j,;:nnsNaUH Thﬂﬂmupﬂnnkﬂ
B o up = 00188 X 1 = 0.018gmy o Ha o e,

B eon = 0.025 - 0.0188 L3X107M 13 % 10'M 1.3 % 10-*M
; .“; 0.0062Zmol = ._hﬂhuw-‘
pe excess eagent is NaOH, the he = 38861
¢ jant solution will be alkaline. PH 4 pon _ 14
POH = 14 — pH
=14 — 38861
solution P = 101139
0.0062mol . The correct option is B
—W zlﬁfﬂlft:ﬂw.‘. l--—E=l rant .
062 For  oxidant £°=4ve while for
a emf = 054 — (—0.74)
=054 +074

34,
Ec.'__= R.M.Mof Cu x charge of Al

- My RM.M.of Al x charge of Cu
= M., ©64x3

= ——
N 9 27T % 2
o 9x64x3
N M= =32
~ The correct option is C
H +-- 40, -+ 3C0, + 3H,0
ItomeE o . 6.02 x 10% - 6T = DONC mi‘cﬂfﬂ: is jonic



€+ 0y — CO; AN = =394k] /mol
RH; + 03— 24,0 4 = 2(—2B6) k] fmol
T +3H, — CH, _ &H = —75kf/mol_

The correct option is C

19 t = 16mms, 105 = 9705, | = 1.04,

M=03295 M=2ZIt

129 = —————

0.32 I!“sunnl ® 970
65.41 x 970

x = 19984

= 0329 x 96500
r =2

The correct option is D

. Distillation is applicable in

(i)Desalination of sea water
(ii)Obtaining ethanol from palm
wine

(ui)Separation of low-meliing metals
from other metals.

NB: Metals that have low boiling points, such
as mercury, magnesium and zinc can be
separate from other metals hy fractional
distillation. One well-known method of
fractional distillation is the MOND PROCESS
for the purification of nickel.

None of the options is correct

2008/2009 CHEMISTRY 001 EXAMINATION

1.

0.54g of a metal, M (relative atomic mass 27)
completely reacted with dilute
tetraoxosulphate VI acid to liberate 672cm’ of
hydrogen gas at s.tp. Use these results to
deduce the stoichiometry of the reaction
between M and tetraoxosulphate VI acid. (a)
1:3 (b) 3:1 (c) 2:3 (d) 3:2

An organic compound A has molecular
formula CsH;;0. To what family or families
of compound can A belong? L Alkoxy-alkane
IL Alkanone IIL Alkanal IV. Alkanol (a) I &
III only (b) II & INI only (c) I & Il only (d) I
& IV only

The partial pressure of oxygen gas in a sample
of air is 452mmHg and the total pressure is
780 mmHg. What is the mole fraction of
oxygen? (a) 0.203 (b) 2.030 (c) 5.790 (d)
0.579

Decide on the fate of the reactions with the
following sets of conditions: use sp for
spmlanmus;nspfnrnun-spunm;-eqfur
uquiﬁbﬂumlaﬂn:gaﬂv:andhum'ms
IL AH pegative and greater than TAS III. AH
positive and equal 1o TAS IV. AH negative
and equal to TAS. The respective fate for I, IL
Il & IV are (a) sp. sp. nsp, eq (b) sp, nsp, eq,
eq (c) eq, eq, sp, sp (d) sp, nsp, eq, eq

Which alkanol(s) can be dehydrated 1o 3-
methylbut-2-ene? L 3-methylbutan-2-ol IL 2-
methylbutan-1-01 I1. 2-methylbutan-2-0l IV.

L L. S D ——

1-methylbutan-1-01 (a) | & II only (b) 11 & I3y
only (c) I & I1I only (d) I & IV only

6. Which of the following is/are true of s
electrolytic cell? L Non-metals jons lower i,
ecs are preferentially discharged 10 those
above them IL the cathode is positive),
charged ML reduction takes place at the
preferentially discharged to those above them
(a) 1 & MIonly (b) 0 & IV (c) II & IV only
(dy1 &IV

7. 150em? of 0.120MH,50, solution is mixed
with 200cm® of 0.100 M NaOH solution
What is the P of the resulting solution
obtained? (a) 12.20 (b) 12.46 (c) 12.30 (d)
12.15

8. Which of the following will react with
ammoniacal silver oxide? L but-2Z-yne II
butanal IIL butanone IV. but-l-yne. (a) I & [I
only (b) I & Il only (c) I & IV only (d) Il &
IV only

9. The structural component that makes soapless
detergents dissolve more quickly m water than
soap is  (a)-COO™Na" (b)-COO™K' (c)-
$0;Na® (d) -SO"Na"

10. 2ampere of cumrent was passed through

sufficient quality of dilute tetraoxosulphate

(vi) acid for one hour. Determine the volume

(cm?) at 5.L.p., of the gas evolved at the anode.

[molar volume of gas at s.tp. = 22.4dm’). (a)

522.3 (b) 208.9 (c) 3134 (d) 417.8

11. Arrange in order, the conversion of propan-1-
ol to propan-2-0l involves (a) Hydrolysis,
Dehydration and Hydrohalogenation (b)
Hydrohalogenation, Hydrolysis and
Dehydration (c) Dehydration, Hydrolysis and
Hydrohalogenation (d) Dehydration.
Hydrohalogenation and Hydrolysis.

12, 1. Preparation of medically active compounds
II. Determination of the ages of ancient tools
[IL Cure of cancer. Which of the above is/are
uses of radioactive isotopes (a) 1 & I only (b)
1, 1T & 1M (c) I & 11 only (d) I & I only

13, Calculate the volume in em® of 1.4moldm’
solution of hydrochloric acid that will react
with 3.35g of ) -aminobutane. (a) 28.7 (b) 32.8
(c)38.2(d)342

14. L a-particle I f-particle IIL y-ray. Which of
these cannot be stopped by a thin sheet of
aluminum (a) III only (b) I only (c) I only (&)
1 & I only

15. Consider the following titrations for which
either indicator A (pH change 3-5) or indicator
B(pH change 8-10) is suitable. L NH,OH with
HCL 1L NaOH with CHyCOOH IIL NH.,OH
i.g:innﬂﬂ.nnddewmmmwmw

wiﬂmpecﬁwlyh:pemmnurimm

2
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i if the wrong indicator i
" : 5"‘“-'{-3‘-‘“}}.:.:“{“ <,
= . complete combustion of
| | | is represented by 1 mole of an
s OF + X017 YCO2 4+ 2H,0, Th;fl%
¢1be following is/are correct, M
af IE L X = 2"“-}"‘_1
42 @) m
#nd Il only (g)

. sn
Wx+Y =7 V.y+z=
. '._.},‘III& IVonly(c)L m
..

E:unl"‘p tH=1, C =12 0 = 16; specific
l{:“]“c“}' of water = 4.2Jg 'K™'] (a)
:3ﬂﬂ.3xjm;-1 (b) +300Kfmol™" (c)

_ h:"“““fﬂmn!“ (d) +3000K/mol~"
" 0 attempl 10 complete and balance the
®quation: Cro;+ Clo- —» Croi+ €I~ in
medium, the following was obtained,

YEr03 +2Cl0~ + yoH~ —

roi+ z:rt‘ + XxOH-+sH,0 Determine
€ values of x, Yy, zand s e ively. (a) 0,
%3&1@2.3.1&(]{:}:,2?:3@ 320 &

26. 60cm? of a 0.1 mol dm~? solution of silver
tioxonitrate (V) and 50cm® of a 0.05
moldm™ solution of sodium
troxocarbonate(IV) are mixed. Assuming the
insoluble component is completely insoluble,
ﬂﬂﬂmiu the maximum mass of precipitate
Obtained. [Na=23, Ag = 108, C= 12,0 = 16,
'fj';t“l () 0.690g (b) 0.710g (c) 0.690g (d)

27. Equal moles of an alkene and an alkanol, each
- fontaining ‘n’ carbon atoms per molecule,
‘Were separately made to undergo complete
ion. The volumes of steam produced

the ratio 2:3 respectively. What are the

> molecular formulas of the

(a) CoH,, CoHsOH (b)

4H-'-fyﬂﬂ' (€) C3Hg, C3H;0H (d) CoHyy.

1 list of aqueous solution of some
salts: L NH,Cl IL Na,S0,
NayC0; V.FeCly VL

(@ I1&V ()D& VI




32. A mixture ol sodium chlonde and ammonium
chloride, placed on a watch-glass covered with
nverted funnel and the set-up wamed on a
water bath resulted in the separation of the
components of the mixture. The chemical
principle involved s (a) Sublimation (b)
decomposition (¢) thermal dissociation (d)
thermal decomposition

33. A neutral atom of an element has 2 electrons
with n = |, & electrons with n = 2; § electrons
with n = 3; | electron with n = 4. Which of the
followings can be deduced from these
information? L the number of neutrons in the
nucleus 1L the atomic mass II1, the number of
p-electrons IV, the number of d-electrons V.
the atomic number (a) I11, IV & V only (b) T &
M only (c) L 111 & V only (d) IV & V only

34. Which of the following of chemical
substances are given below: 1. sour taste II.
slippery to touch L yields alkaline gas with
ammonium salts IV, has pH less than 7 (v)
tums phenolphthalein yellow. Which of these
are typical of alkalis? (a) I, IV & V only (b) 1,

IV & V only (c) Il & III only (d) (iv) & (v)
only

35. Which of the following equations can be
regarded as double decomposition reaction? 1.
A.ENO}[.H + Nﬂl:l[uq:."f ﬁ.gc‘,l[ﬂ + NaNﬂ]M Il
Blmw 23 Na;SDq{“].—* EaSD.H.;. o ENHC]uqJ.
118 Nﬂ“ + HzSDam"‘ NHI’ISDHH + Hﬂlu,
(@) 1 & Il only (b) 1, I1 & TIT only (c) 1 & IN
only (d) Il & I1I only

36. The solubility product of lead (IT) bromide i
9.0 X 10~* mol*dm™? at 25°C. What is the
solubility of this salt in mol dm™ at 25°C? (a)
131x 107% (b) 1.33x 1072 (c) 1.34 x
1072 (d) 1.35 x 102

37. The reaction scheme below shows the
conversion of carboxylic acid denvative to
four o mpounds;
E+F Reflux 3CH1WDCH:CH3 _Hzm;]':._
G+ H. o e
E, F, G, H are respectively. (a) CHyCH,0H,
CH3;CH,CO0H ,CHaCH,0H and
CH3CH,COO0K (b)CH;CH,0H,
CH3CH,CO0K, CH3CH,OH and
CH3CH,COOH (c) CH3;CH,COO0K,
CH3CH,0H, CH3CH,COOH and CH,CH,OH
(d) CH3CH,CH,0H, CH;COOH,
CH3CH,CH,0H and CH,COOK

38. Concentrated tetraoxosulphate (V1) acid is
98% pure. If its density is 1.80g per cm’, what
is its concentration in mol/dm™3? (a) 18.0 (b)
182 (c) 184 (d) 18.6

39. Consider the following nuclides: "Aq, B,
‘Ce. By 1 A & C are isotopic IL B & C
are isotonic IIL C & E are isobaric IV. D is a

40

41.

42.

43.

45.

46.

oy

noble gas Which of these | - v

LT
correct? (a) L 11, & IV (71 ] & IV only (¢ |"ir:
& 111 only (d) 1T & IV only :
A given quantity of clecinoily wag

through each of two cells in senies. The celly
contain Cu™ and Al iors respectively. |y Wi
found that 3.2g of Cu hud been deposited s
one cell. How much aluminium was :

in the other cell? (a) 0.90g (b) 1.35g () 0,96
id) 1.46g

Which of the following hashave 3’
hybridization of the central atom? L. BeCl, 1
BF; L CHy TV. CO; V. NHy VI Hy0 (a) ),
I & V1(b) IL O & V () L, V & VI (d) Iy
V& VI

Which of the following can undergn
hydrolysis under appropriate conditions |
glucose I1. starch [II. ethancic acid |y
ethanoyl chloride V. amino ethanoic acid V]
chloroethane (a) I, 11 & [l only (b) IL, IV & V|
only (c) IV, V& V1 only (d) 1L, IIT & VI only
Which of the following descriptions is/are all
applicable o BF; molecule? L trigonal
pyramidal IL trigonal planar [l Lewis acid
V. Lewis base V. sp® hybridization VL sp?
hybridization VIL. a nucleophile VIIL an
electrophile (a) L IIL, V & VII (b) I1, IV, V1 &
VI (c) I1, OI, V & VIN id) L, IV, VI & VIII

. Consider the reaction already equilibrium:

2Hlig = Hag + lag. Which of the following
will displace the equilibrium to the direction
of the product? I increase in pressure [I.
decrease in pressure ITl. decrease in volume
IV. addition of a catalyst (a) I & II (b) Il &
V) l&OdIVEV

Which of the following are possible products
of a dry distillation of a mixture of calcium
butanoate and calcium propanocate 1. hexan-3-
one IL propanone IIl. heptan-4-one [V.
pentan-2-one V. pentan-3-one (a) I 1M & V
(b) LT & TH () I, M & V (d) L, TV & V.
For the reaction: 2A + B — C + (d) The
following observations are made. 1. doubling
the concentration of A doubles the rate 1L
doubling the concentration of B doubles the
rate. Determines the rate law for the reaction.
(a) rate = k[A] (b) rate =k[A}[B] (c) rate =
k[A®)[BT’ (d) rate = k[A][B)

SOLUTION
Reaction Mass 0.54g

Molar Mass 27glmol
= 0.02mol
Volume at s.t.p

22.4dm? fmol

1. Ny=

Nise
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GT20N 0
yoocm? fmol 03mal

ampletely reacts wiry the ;) lute
‘11 is the |Imltlhg I'EH.E'L"I'IL It

H]sﬁ. NUIE M 1 ~Mmethy Jh'l -2
mmntl of Hy gas liberated

MEaNs thyy TUPAC

£Ne |5 3 HTONE

fomenclature The ghi

th 5 vomenciature
b eermined by M. One mole of H:80. is etk t-2-ene
" rated one mole of hydrogen + will The correct option is €
nber of mole of H; form i“:qratnmﬂu 6. Ch & i;:ﬂemhcs of electrolytic cell
lig= '}f mﬂl‘: uersu‘an i du m‘“m ﬂkﬂl‘it:ﬂ ENCIEY (o chemacal
“ NH250, = 0.03mg| ii. wﬂﬁd“'m
NH,S0, : n,, fi R on Occurs at the anode
0.03 :0.02 . m"‘“"’m N OCcurs at the cathode
3 9 . V. The Bil:inmmuvgln‘mmﬂ
'."“"'”" CITHEL nfM mHﬁO‘iskl .HL !: T\’t_ﬂﬂmﬂm d:
€ correct option is C Mu:bam.l series are  discharge
mnmnd. Esﬂuﬂ satisfy the Compare 1o those Jower in the series. _
Qﬂmiﬂli l'!eme the ﬁmmum-lwwmﬂlcﬂemnchunnl |
ﬂlklnaL &Mhﬂ are Hﬁu are discharge compare 1o those |
Iﬂﬂlﬂm& i
mm ﬁ:tﬂmhmammmn

on the way the elements are

B e savecct ot i f
7. S0 +  NaOH—» NS0, + 28,0
WMI 50, 200m.01M
Niyso, = (1% ._ltm* x 0.12mol /dm>
= 0,018mol
ﬂmm (lm)dm’ % 0.1mol /dm® = 0.02m

%"ﬂu

R raL



3 P = 14 134
| 2. 6605
The correct option is b meaning none of the
option is correct.

8. MNote tha .-'-ﬁrnrrn-hlxl-..il silver oxide 15 also
called Tollen’s rcagents, It réacts with both
alkanal and terminal alkyne

The correct option is C

9 Soapless detergent 15 a detergent which does
not form scum with hard water. Soapless
detergent have the general formula of

R—@—SU; Na'
where S05 Na™ is responsible for its solubility in
water
The correct option is C
10, 1=2A.1= lh=3600s
Q = It = 2(3600) = 7200C
Hence the quantity of electricity pass through the
solution is 7200C

Ionizanion unode [+) Cathode {-) |
H, 80— ZH' + 80" SO 2H'
HyO— H" + OH OH H'

At the anode OH 15 discharge
40H — 2H;0 + Oy + 4
Imole of 05 = 4mole of e = 4F
= 4 (96500C)
xmiole of Oy = 7T200C
1 4(96500)
x 7200
7200 7200

= = =1 i
* = F(96500) 386000 Rptaimols

volof O, at s.t.p
fo. = = dm ol
vol of 0, at s.t.p (em?)
= 0.0187mol x 22400cm? /mol
= 417.8238cm?
The correct option is D

180°C - H,01

H

§ Conc HQ-SE‘
H
sl f"

1 - dchydration
11 - Hydrohalogenation
[l - Alkaline hydrolysis

BHrand Oinas Timas Canreace Titkarial a k. a Diliaent

. 4

The correct option is D
[} Uises of radioacnve isolopes
(11 Camma radiation from cobalt = 6i) 45 usied 1,
destroy cancerous growths
i1} The radicactive sotope carbon-14 15 e |
determining the age of rocks.
The correct option is D

H H HHHH I
!f ﬁL-a'_l (‘: MNH; -H-:‘:!—-H-&_(j l%—!?NH{- |
H H H 1481 H H HH
|-aminobutane (3.35g)

R.M.M of l-aminobutane
= [4(12) + 11 (1) + 14]g/mol = T3g/mol
3.35g

| 3,

n&;,-“" = ——_TEEITHHI - llﬂ#ﬁ'?mn{
1mol of HCI
Nuer =

1mol of Ne,u,, N
x [}ﬁq'ngﬂ': ﬂf ﬂc*”“,,
= 0.0459mol of HCI
Vinem® x 1.4M

Oncr = 1000

S Vol of HCL in cm? LT
: " 1000

0.0459 x 1000

Vol of HCLin cm® =

1.4
= 32.7857cm’®
The correct option is B
14. (i) a-particle is stop by thin sheet of paper
(it} f-particle is stop by thin sheet of
aluminium
(iii) y-ray is stop by thick lead block
The correct option is A
15. — b + ¥ i
0 4 7 9 14
Acid Neutral Basic

(i) P" change of 8-10 i.e. averagely 9
(ii) P" change of 3-5 i.c. averagely 4

Step 1: Determine the right indicator to be use in
each case.

Titrations | Right Reason
indicator
pH
NHOH with | 3-5 | The resultant solution is
HCl ucidic i.e. strong acid with
weak base
NaOH with B-10 Thic resultant solution l-'-
CH,COOH basic i.c. strong bass wilh |
weak base —
NH,OH 35 The resultant solution is l
against HCl acid Le. strong acid with
weak base

Sttp!.l)ﬂmmmwhuunndtmmtal flask. o If
ﬂmwﬂrd“wlth":susadmu:fmsubmﬂu
mention is in the conical flask while the
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| The COrrecl iption is C
(4]

ral equation of the comribution of the
mlkanisl §s gIVEn

The gene

. in
Lﬂ”?-n:”” ¥ — (2,

=+ nl; +(n+ 1)H,0
in

'-_’Jf—-—i-.y'--nundzzn‘il

: in n 3n42n Sn
R At Y
Y*z=n+n+1=2n+1
The correct option is C
L7, The equation is an jonic equation because of
Presence of jons. The equation is not a
redox  equation because n
undergoes change in oxidation state i.e. there
18 10 oxidation and reduction half reactions.
 The correct option is A
operties of NH,(1
undergoes thermal dissociation
ammonia gas when heated with

one of the species

. HHHAH = H.Hg"]' NacCl + H:ﬂ
on is acidic. Hence it turn blue litm




3

N ~ 1 moie of anf_'ﬂ;)
oy ( 1 mole of HCI
% 0.12moldm™3
= 0.001848Bmole
Vincm?
Nuayea, = 1000 x molar conc
nnrd:r_jn! X 1{]{!{]
Vinen
i] 001 343 x 1000
25
=0.07392M
The correct option is A
22. When an alkanol is dehydrate to form alkene
the two carbon bearing the double bond
indicate the position of the —-OH group in the
alkanol from which the alkene is form,

Voo - bk
Sy

molar conc =

H
FREY 2 g e
H-E‘-—E—¥—(¥—H H- C'- “I C—-H
I—l 3 H H l!l (l_'H li
2-methylbutan-2-ol I-methylbutan-2-ol
The correct option is C

23, The properties of iodine use in making the
spots of colourless compounds visible on
p].al:s are:

i. Itis colour

ii. It's readily sublime

iii. It has empty or vacant d-orbitals

The correct option is B

24. RMM of CH;CH;0H = 46g/mol

0.46g
Nepycion = it 0.01mol

Heat liberated by burning ethanol = Heat ahsorb
by water.
Q = mcAt
=50g x 4.2//gk x 143k
= 3003/
= 3.003k]
0.01mol of CHsCH;OH liberate 3.003kJ of heat

1mol of CH:CH,OH liberate xk/ of heat
0.01 3.003

ST
0.01x = 3.003
x= 3:’“13 = 300.3k/
The heat or enthalpy of combustion of cthanol is -
300.3kJ/mol

The correct oplion is A

25.

Ox State: +3 +1 +6 -1
Reaction: Cr07 + Cl0~ — Crog~ + CI7

Attend One Time Success Tutorial a.k.a Diligent Tutors: 07063474749, 08143783394 Pa

g

Cr0; — Cr0;~ (oxidation haif ren)

Clo~ — €I~ (reduction hald rm_]

A0H™ + Cr0; + 2H,0 — Crod- + "rH ”
40H- + Cro; — Crig” +2H19+3e * 1
20— +L10~+2H,0 — CI™ + H,0 J-z.j;lH 23
Cancel similar species and add up Ih: '--’m;

reactions

BOH™ + 2Cr07 — 2Cr05™ + 4H;0 + g~
6e~+3CI0~+6H0 — 3CI™ + 60H™ + 3H,p

2Cr0; + 3CI0™ + 20H™ — 2Cr0F +3c- +ho

.._}rzzfz‘ﬁ 3.-‘(':0,5:]
The correct option is A

26, 2AgN05 + Naz 003 — Ag, 00y + ZNaNp,
80cm?®, 0.1M  S0cm?, 0.05M

60
Nagnos = 1000 % 0.1 = 0.006mol

0
Nya,co, = 1000 — 3 (.05 = 0.0025maol

Nagnos # MNuascoy
0.006  0.0025
2 i 1
0.003 : 0.0025
The limiting reagent is Na;C04 ,
The excess reagent is AgNO; ;
1 mole of Ag,CO;
1 mole of Na,C0;
% 0.0025mal of Na,C0O,
= 0.0025mol
R.MM. of Ag;ﬁ'ﬂ;
=(2(108) + 12 + 3(16) = 276g/mol
n _ __mass of AgNO,
48N%  Molar mass of AgNO,
mass of AgNOy = 0,0025mol x 2764 fmol
= 0.69g
The correct option is C

27. Callan + = 03 — NCO, + nH,0

Magnos =

3
CnHans1OH + T“ﬂz — nC0; + (n + 1,0
n 2

f—
n+1 3
In=2(n+1)

In=2n+2
3in-2n=2
n=2
= Gyl = GH,
= anh.ylnH = E’;H,UH
The correct option is A
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Salution " l Aetion an [T

Turms blue Bemas resf
oadion =

. IEE‘?L‘L“' litmus biye

Tums reel Tiimus blun

Turns biue Hitmiug req

T ——

TERaCl  with

3 e, Bm’lu

i .l'ﬁHr'.,“-_- Phi* & 1Br
xrm rm Lxmm
Kep = [Po*)(Br-)?
= x{4x%)

H’m = iy?
90 %1070 = 450
o 9.0 % 10-*%

2 = 228 w 10°"

x= 225 % 10
= 0.0131IM = 131 % 10*M
The correct option is A
. enenonw._

> CHCHOCOCH,CH,

/ B tus

CHyCH,C00K l

o« CHyCH A DHH
HyofH* /
Reffux
" CH,CH,0H
=» G — CHyCH;0H,H — CHy;CH,COOH
. E—CH,CH,0H & F — CHyCH,COOK
Note that the assigning of the compound form (o
E,F, G & H is arbitrary. Hence option B or C
18 correct.
 The correct option is B and C
38, The concentration of a stock solution is given




A

L__HO | : -, TR
The correct optioa i C

42 Starch., ethanoyl chloride and chloroethane

uncdergo hydrolysis under appropriate conditons.

Thetr hydrolysis are shown below:
{1} I:I:&Hlﬂ'oi}‘l + H.Hzﬂ E'ﬂ Eﬁleas

starch
(1) CH3CoCl + H,0 — CH,COOH + HCl
(1) CH,CH,Cl + Hy,0 ——— CHyCH,OH + HClrxn 1
hysirtyris

Hl’."i+HuDH” NaCl+ H,0 mn2
Add up xn | and rxn 2
CH3CH,Cl + NaOH — CH;CH;0H + NaCl
The correct option is B
43. BF; molecules is
(1) Trigonal planar in shape
(i) Lewis acid
(iii) Sp* hybridized
(iv) Electrophile
. The correct option s C
4. The equilibrium position moves in opposite
dimcﬁunmﬂ:cﬁm:ﬁmuftb:mﬁmmding
W Le-Chatclier principles. For the equilibrium
position to move forward the reaction will move
mmmmﬁmhhmhr:
(i) Decrease in the concentration of HI
(ﬁ}ln:rn::inthewmﬁunnﬂh&h
(i) Addition of a Dosits |
N.B: Pressure does not affect the system in this case.
The correct option is E

45,

0

]
CH;CH,CH; C CHCH,CH; +
beptan-4-one

f

CH;CH; CCH:CH; +
Pentan-3-one
O

Il
CH,CH,CH; CCH.CH, +
hexan-3-one

Please refer to ONE TIME SUCCESS

volume 2 for detail explanation.
The correct s A

36, R = K[A]™|B]"

2007/2008 CHEMISTRY 001 EXAMINATION
L.

v

If the concentranon of A udoublct}gmh
becomes "
R, = K(2[AD™[8]"
= K@2=[A]™)[B]"
= Z™(K[AI™[B]™)
Ry =2™R
Bl:l! Rl = IR
2R = 2R
2=2"
m=1
If the concentration of B is double the raga jy,,
becomes '
R; = K[A]™(2[B])"
= (2"(K[A™)[B]™)
=20p
R;=2"R
But R, =2R
2ZR=2"R
2=
n=1
rm=1&n=1
The rate law is
R = K[A][B]
The correct option s D

25cm’ of a 0.05moldm™ solution of Sedium
tnoxocarbonate (TV) titrated with a solution of
hydrochloric acid, using phenolphthalein as |
indicator, reached equivalence point with |
155cm’ of a solution of hydrochloric acid
The Concentration in moldm™ of the
hydrochloric acid solution is (a) 0.12 (b) 0.06
(c) 0.2 (d) 0.08

. A saturated solution of silver trioxocarbonate

(iv) was found to have a concentration of
1.35% 1075mol/dm™3. The solubility
product of the trioxocarbonate (IV) in correct
units is (a) B,79 x 10~% (b) 1.69 x 10~*°(c)
182 x 10719 (d) 9.84 x 10~'¢

A mixture of 0.20 mol of argon, 0.20 mole of
nitrogen and 0.3 mol of hydrogen exerts a total
pressure of 2.1 atmospberes. The partial
pressure of Nitrogen in the mixture is (3)
0.40atm (b) 0.90atm (c) 0.60atm (d) 0.50atm.
L Atwomic number IL lonization potential L
Electron affinity [IV. Atomic radius V.
Metallic character. Which of the lhx
properties  decreases the period
mmm;mmﬂdm“”
(b) IIL, IV and V only (c) I and Il cnly (&) IV
ﬁmmdnﬁ for an electron with
¢ =2 are: (a) -2, -10,+1,+2 ® 0,1.2 (©)
-1,0,+1(d) -2,0,+2

172
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Configuration
hamﬁ"mmmh:f Q) M," and X, (b) M,” and X, (¢) My" and X;
3d"as' by () M, and X,
{c) = If the pressure asd absolute temperature of
) 3hres of 2 gas ape doubled its volume would

be (2) 2litres (b) Glitres (c) 3litres (d) 1 2itres

eCl2 4 16. whwmhd:mh"mmmlw
Yand equation e At Be== AB,, if the constant for
Ifb}q"zﬁl{c]u AB = Aygr+Bipis 0.1 (a) 10 (b) 0.1

e) 1 (dy12
me : - 17. The of 5 soumt Mtained AR
O sy SOCm o 0.1M FyS0u sobaton win S0cTs
ﬂhﬂAMﬁH}Hmhmnh{a} 1.5(b) 12.5(c)
foag— 10.0 (d) 7.0
S8 conditions. |, 18. Which of the following features are associated
I withﬂlnmb:lﬂ:s?{'[jum[ﬂ]&m[im
SP' hybridization (IV) Excitation of an
electron from 25 1w 2P- orbitals (V)
Intermolecular hydrogen bonding. (a) L. 11, 111,
IV, ¥ (b) IL ITL, and V (c) L L and V (d) L1
L v
19.  Which of the following statements are true
of the cathode of an electrochemical cell? L
Positively charged I1. Negatively charged IIL
Oxidation occurs there TV. Reduction occurs
ﬂﬁ'&(ﬁlﬂdﬂ'{b}ﬂmﬂ“’{t}ﬂlﬂdm
(d1and Nl
20. For a reaction Ay, + Byy— 2ABy, formation
of AB will be H=xk). According to this
reaction, heat of formation of AB will be (a)
~ xR2K (b) -xkJ (c) xkJ (d) —xkl.
jﬁ-m ﬂﬂ‘ E.ntﬁ;“ﬂ -U.'?E"l' lll! E:._ff"= |
- 40.80v, calculate the standard cell potential of
I the cell ZogyZn' ey /Ag" na/Agi
. ‘Eﬂm{m%\r (c) +1.56V (d)1.56V




violation i any of the rules.

{c) If 21.6g af silver is deposited at the cathode of
an clecoolync  cell  contasining  silver
calculsee the volume, (st s.Lp.) of gas hbmied
at the anode of the cell.

(d) Complete and balance the following equation
i alkahne mediom

CrO7+ ClO~— CrO~ +L1

2(a) The stae of mater are solid, figuid and
gas. The diagram below shows how molecules
are arranged in these three states.

—

O] _A

9 kool
State the names given to the change of state
Iabeled A, B and C.

(b) A chemical reaction is first order with respect
to reactant X and second onder with respect to
reactant Y

(1) Give an expression for the rate equation (i)
What is the overall order for the reaction(iii)
By what factor will the rate increase if the
concentration of X and Y are both doubled?

(c) Calculate the free energy change for a reaction
at 47°C if AH and AS valves for the reaction
are 727 kKl/mol and 0.2 k¥ mol. respectively.

(d) When Ethanoic acid is titrated against Sodium
- l indicators would

(i) Which of the following i you
use? (a)P change 3-5 (b)P change 8-10

(ii) Why do you choose the particular indicator?

(iii)Will the titre be more or Jess than expecied if a
wrong indicator is used? Do not give any
reason.

3(a) the reaction between chlorine and
hot concentrated calcium hydroxide solution is
represented by the following molecular

-

Cyuaiion.
6Cly, + 6Ca(0H)2,y
Eﬂ{ctmh“ + SCﬂfl;“ + EH;‘J
Write the: ; i)
(i) #onic equation for the reaction (ii) net ionic
t‘h]Amhlﬁunofn-im.mihﬂeMﬂdWhlgh“
'J'lenandhudmilynﬂ.dﬂgpu’md
Determine the concentration, in moldm™ of
the acid. 3 ; 5
(c) An element A contains two isotopes "A and "A
- if the average atomic weight is 4.5. What
of Ais ‘A
(d) 200cm® of a 0.5 mole per dm’ solution of
calcium hydrogen trioxocarbonate (iv) are
warmed. Calculste the maximum weight of
precipitate that is formed. [Ca =40; C=12: O
=16, H=1]

= . A

SOLUTIONS
that the resuitant sohution is Alkaline e
lm+kﬂ—lM+HﬂH+g}I

Nivazco, = [%)m’ x 0.05moldm™

= 0.00125mol
Nge=

1 meode aff HCIL
i e ¥ 0.00125mol of Hq:cﬂ]

Conc HC] =
& 125

D.Mlgﬁgg
15.5cm 0.0155dm

= (.0806moldm™
~ 0.08moldm™
The correct option is D
2. AgiCOyugy 2485 +00 Wy
xM 2xM

Kqp = [AgT[CO"]
(2x)° (x) = 4x’
Ko =4x" But x =1.35 x 10~ moldm™
K, = 4(135 %10 ° moldm™)’ =
9.84x10 *mol’dm™
The correct option is D

3. Total no of moles (M) =
=n:.3n+u1|u+u30=amm

'IN 0.2

Py= L’:::P,-ﬂﬂxﬂm:ﬂﬂﬂ.m

The correct option is C.

4. Menallic character, atomic volome, alomic
radivs and ionic radius decrease across the
period and increase down the group.

. The correct option is D
5 fl=2thenM=-2-1,0,1,2
The correct option s A
6. Cu'—s 15* 25" 2p° 357 3p° 44 34"

aM

Note that +1 means that one electron has been

loss, hence the number of electron remaining
is 28 Note that the transition element loss all
of their S-orbital electrons before losing their
d-orbital electrons
The correct option is E meaning nooe of the
optien is correct.
7. Fe;04 + 8HIC1 — 2FeCly + FeCly + 4H,0
x=8y=2andz=1
The correct option is D
8 Increase in temperature and addition of a
positive catalyst will increase the rate of
backward reaction
Note that & positive catalyst increases the rate of
both the forward and backward reaction
The correct option s C.
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e comP 08 POweT of CT° HCO; apg gy
_.n] 1&1)&:&#&“1&
. r.f"‘;" between  oxidation Mﬁq-m:;i

Tt bhas a relative mass of 1(in atomic mass
unat)

It has an absolute mass of 1.67 x107kg
It mass 15 1240 the mass of an electron

The
14. The more reducing a substance is, the greater

“‘mdﬁcmbuﬂnmm
m sohmion while the more oxidizing 2
substance is, the greater the tendency 10 come
out of solution. From the E valoe supply.
M;/M, X /X and X,/X;are  oxidant
with X,/X; the greatest but X,/ X; the least
WhileM " /M, .is a reductant. Between the
metals M /M, will be discharge
between the non-metals X,/X; will be
discharge (i.e. M7 and X7 )

The correct option is C

15.P=P,T,=T,.V;=3L

l‘z=IP.T: =2T, Y:=2
L L

RV,

%”‘rz

_ PX3Lx2T _
2PxT

e R T T




() ] prini

X i Alion 1| _\:][.I{ =
Concentrall 10011

_0.01mal _ o {pg
o ldm’
NaOH — Na" +0OH"

oM 0IM 0.IM

PLIH: 5 I.--I'JE'H.!l (:.If.f : l = —L.[}EH.”"-=J U
But p¥ 4 P =14
PH T Puu

P" =14-1.0=13
The correct option is E meaning that none
of the option is correcl.

18. The of water molecules is hent, angular or V-
shape, SP'-hybridized and its intermolecular
force 1s hydrogen bonding.

The correct option is B.

19, The cathode of an electrochemical cell is the
positive terminal and the site where reduction
half reaction occur.

The correct option is A.

20. Aﬁgl o v Elrgl_} EAH{”QH =%kl
2mole of AB is formed by xkJ. Therefore
Imole of AB will be formed by x/2kJ.

The correct option is A
21. E.m.f of cell= E® oxidant — Ereductant
= 0.80v — (-0.76v) = 0.80v + 0.760
= 1.56v
Note that the Oxidant have E" = +ve while
reductant have E’= —ve
The correct option is C.

SECTION B
la. (i) Yes
(ii)4Be—s 1s* 25°
Is 28
sBe— 1L ']L Ground state

Since there is no vacant orbital to accommodate
the incoming electron from the two chlorine
atoms. An electron is promoted from the 2s-
orbital to 2p-orbital in order to accommodate
the two electrons

Is 2s 2p

se—[1L] [1 ][

State

Excited

The two electrons from the chlorine atoms are
then accommodated by the two incomplete
orbital (2s and 2py)

1L [x | [

Where X denote the two electron coming from
chlorine atom

(v) The orhitals that are use are the s- and p,

&
arhitils

: L

X

S-orbital in X, ¥. Z Cartesian co-ordinates

(v) The 2py and the 2p, orbitals are not used.

This is because the valence of Be 15 2 hence &
single promotion of electron is carried out
(i.e one electron is promated from the 2s-
orbital to the 2p-orbital).

(iii) The s- and —p orbilals(i.e 2s and 2p,).Two
orbitals are used

1b.
1s 28 2p

)L L LLL A

(i) Aufbau principle state that electrons must be
filled into orbital with a lower energy (i.e 25)
before filling orbitals with a high
energy(e.g.2p).

(ii) Pauli’s exclusion principle states that no two
electrons in an atom can have the same of all
four quantum number. Therefore the spin of
one electron must be up while the other down
in an orbital. This principle limit the number
of electrons an orbital can contain to 2

(iiijHund’s rule of maximum multiplicity state
that for an orbital with more than one
degeneracy, electron must be filled into each
degenerate orbital singly before electron

pairing occurs.
2p 2p
: ie. |11 (1| butnot [1L{1
-2
Tonization Anode Callmdq
(+) (=)
| AgNO; — Ag* +NO7 | NOF Ag®
H,0 - H* + OH™ oH~ H |
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athe

e OH 7 s discharge 1o liberage

; 'ﬂ”‘"—“ R
_mH —+2IH 0+ 0, + 8¢
3 3 mhode Ag’ is discharge 1o e
ed as silver metal at the cathode,
"M‘l — 4Ag,

R =8R |
The rate of the reaction will increase by a facior
of 8.
2c. AG = AH -TAS
T = 470C = 47 + 273 = 310k
AG= 727k/ fmol- 0.2k/ /molk = 320k
= 727k/ [mol - 64k]/mol
= 663k/ /mol
2(i) B
(i) An indicator with a P" change of 8-10 is
sensitive 1o base and show a shape end point
in an alkaline or basic medium
Since the acid is weak and the base is  strong the
salt form on hydrolysis will produced an
CH3COOH+NaOH—NaCH;C00 +H,;U
NaCH;COO+H;0—CH;COOH +NaOH
(iii)The titre values will be more if 2 wrong
. or is used.
i) Break or dissociate all aqueous species
Mo their component ions and cancel oul




4.5 =4 - 4oy + by
45=4 4+ :l'l;
4.54 = 2oy
0.5 = 20
oy =052=025
o =025 or 25%
o =la;=1025=075
iy =075 o0 75%
3d.Ca(HOO, ;— CaC0;4 + HO + COy

200
Ca(HCO,); = —— dm’ x 0.5moldm™
1)z i mo

={1.1mol
1 mole of CaCD,

1 mole of Ca(HCO,),
* 0.1mol of Ca(HCO4);
= 0.1 mol
R.M.M of CaCO; found = Ngyep,
= 0.1mol x 100g/mol
= 10g
The maximum weight of CaC05 formed
= 10.0g

2006/2007 CHEMISTRY 001 EXAMINATION

l(a) In twbular form, list two differences
between electrochemical cells and electrolytic
cells.

(b) Wrile the expression for the equilibrium
constant of the reaction,

€Oy + 2ZHy, -+ CH;0H,

(c) A is a solution containing 3.65g of pure
HCI acid in 100cm? solution. Solution B was
prepared by diluting 100cm? of a saturated
solution of Na,C0, at 30°C to 1000cm®. If
25cm® portion of B was neutralized by
21.10cm*® portion of A, calculate the
solubility of the Na,C05 at 30°C (in gdm™?)
[H=1,C=12,0=16, Na=23,Cl=1355]

(d)(i) Work out the group, the period and the
block of family of elements A with atomic
number 10.

(ii) Calculate the mass of residual solid produced
by strongly heating 0.01 mole of Calcium
hydrogen trioxocarbonate (IV) to constant
mass (equation essential) [Ca = 40; O = 16; C
=12;H=1] :

2.(a) Carbon burns with oxygen to give Iwo
oxides according to the following equations

Ciyy + %2035 COAH =-111kJ

Cisy + Oa(g) = COzpAH = -394k]

Calculate the enthalpy of the process, CO, +

Ya0,,— €02(g).

(b) Calculate the final concentration of a solution
obtained when 15ml of 0,20moldm™* HCI
wias mixed thoroughly with 25ml of
0.08moldm™=* HCI.

v

(c) The Industrial preparation of _
Haber process can be 'm by
the

equation,

Npy +3H,, <BNH, Al
Where x 15 a positive inleper.

(1) State two changes that wil] ;
equilibrium constant of this reaction e 4,

{11) Draw a well annotated encrgy profile &
for the reaction and show x Bagran,

(iii)On the same plot I (cii) show pg
lines, what the effect of finely .ﬁm@ﬂﬂ
the catalyst for &tmjnnﬁnhmwa
energy profile diagram.

(d) State the observation from the foligy:
giving reason for your answer; .

(i) Litmus test-on the resulting solutiog oy
electrolysis of conc. NaCl through which 5
current of 10A has been passed for man,
hiours.

(i1) Colour intensity - with progress of electrolys;,
of solution of copper(ll) sulphate
using copper electrodes, with the same cupey
as in (e{1) above).

(e) Arrange 0.1moldm™* solutions of the
following salts in order of increasing p;

AICl3, NaN Oy, NaOH, Na,Co,
{no reasons is reguired).

3.(a) What fundamental definition of cathode i
common (o both electrolytic ang
electrochemical cells?

(b) A saturated solution of silver trioxocarbonate
{(TV) was found o have a concentration
1.3 x 10 moldm™ of the salt Calculae
the solubility product.

(¢) For the molecule of CO;, indicate

(i) The shape

(ii) The hybridization of the central atom 2

(iii)The overlapping orbital together with ther
orientation towards each other and type of
bond formed _

(d) Deduce a balanced equation for the reaction
between MnO; and C;07 in an alkaline
medinm.,

(¢) 25cm® of calcium chloride solution e
pipetted into a conical flask. 30cm? of silver
trioxonitrate (V) solution (an m} were
added to precipitate all the chloride jons 2%
Lhepn:c‘tpitmwdghodijmg.ﬂlqﬁ
result to, determine the concentration 1
moldm™? of the calcium chloride solunon-

Ag=108; Cl1=35.5; 0= 16]

EI}EEE.Enn’ portion of a 0,05meldm™ m
of sodium trioxocarbonate (IV) were BEF-
with 0.10moldm” solution of bydrchier”
acid using certain indicator. The :WM
value was found to be 12.50cm”. U

= Tk,
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r etermine the stoachs -
"‘ﬂt”‘l"t'lhﬂﬂm:lu;l Y of the

i siog | I:lﬂ.'l!:l:nl is a0 Oxi
_ mame Dwi Dalara) E‘:lmc:

sfied a3 OXREADOD reachion,

e

Molar conc. of HOl = No of moke of HCT

Vol. of sol.(in dm” )

=Wimol= Q,1mol-
1000C 1dm?

1000cm” of solution contain 0. 1mol of HC!
21.10cm? of solution will contamn ymaol of HCl
1000 0,
2110 Ty

yed

0. 1mol/dm’

ZHC1 + NazCOy—» 2NaCl 4 CO; + HiO
NNa;Co, =

x 0.0021 1 mole ofHC1
2 mole of HC]

= 0.001055mal

25cm’ of NayCO, solution contain 0.001055mol
of

lwﬁﬁmnm solution contain xmol of
NayCOs

25 0001055

1000

£
(1)
e

1

= 0.0422mol /dm®
: % 106g/mol
= 447329 /dm3




RMM of CaC(h x
= 1i0g/mel x 0.01mol
= U‘F
Za. When a set of chemical ecuanon 15 grven with
their enthalpy of reaction, 1o calculate the
enthalpy of a particulir reaction. Hess's law of
constant heal summation is applied.

The mule is that combined the sets of
cquation given such that similar substance
cancel owt 1o form the require equation.
Whenever any equation is reverse the sign of
the enthalpy (AH) i< also reverse.

Reversing equation | and combine it with
=quation 2 gives the require equation
CO— Coy + YOxuAH = 111K

Cip — =-394k]

CO, +200, =005 AH = -283kJ

The enthalpy of the reaction:

COW+42025—C0x,, is -283k]
2b, (Npa); = vol(dm™)x molar cone (moldm™)
(ﬁé_ﬁ ) dm’*x0.20mol/dm’=
0.003mol

L alh0

! 25
(Mpcr)r= -—-]dm“ ; A
HCL [l X 0.08mol/dm

(0.002mol
Total Number of mole in the mixture (M)
= (Muady + (Mg
= 0.003mol + 0.002mol
= 0.005mol :
Total vol.(Vr)=15ml+25 ml=40m)= 0.0d4dm?

Final conc. of mixture = EL=M
Ve 0.04dm’
= 0.125mold/m
2c(i) The equilibrium constant of a reversible
reaction is affect only by the following
factors.
* Change in temperature (the major factor)
* Change in the Stoichiometry of the reaction
Le. in the number of moles of the reactants
and product.
()

Reaction path
= Activation complex of the uncalysed rin
B= Activation energy of the uncatalysed rin
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2din)

(1}

i Aofivathion o l||||'|[l]'_‘t l_|r ”:{“'

-'dfa.ll.;,:l.
reaction I
D Activahion energy of the ShCatalype,,
Pehc Ty y

lonization

.Amﬂ.-__ r“h‘h'_""- -3 |
{+) I}

| NaCl = Na* +CI-} CF | Na®

H:O—H +OH OH H |
Al the anode, CT is discharge — )
Eﬂ.litl - C]_"Igj 1+

Al the cathode H is discharpe

e+ EH-.Hq;—* Hyﬂ

Eesultant solunen is NaOH

Since the resultant solution is' Nagp it
will turn red moist litmus paper biue.

lonization Anede | Cathode ()
{+)
Cusp,—,cu!*:rso. 50, Cu™
H:O—H +OH OH H

At the anode the Cu anode dissolve 1o form
100n%

Clyy— Cu™ + 2¢°
At the cathode Cu™ is discharge

Cu™ g+ 26— Cuyg,
At the anode Cuy) goes inlo solution and ap
the cathode Cuy, comes out of the solution.
Therefore there is no change 10 the
concentration of CuSOy and the colour of the
electrolyte (CuSO,) does not change (je.
remain the same),

2e. NaNO, <AlCl;<Na:CO-<NaHCO- <NaOH

3(a) It is the electrode at which reduction half
reaction occur.
b. Ag_-zCGyli,#zﬁg" + 00> Ni
M 2xM M
Kep = {RE:][COJL]
= (2x)” (x)
K‘W = 4?.‘,]
But x = 1.30 x 10" moldm®
Kap = 4(1.30 x 10”°mold/m™)? i
~ =8.788 x10 " moldm” i
Therefore the solubility products of silver
rioxocarbonate [V (AgiCOy) is 8.788x 107
moldm™
(i) Linear
(i) Sp n
(1) _
Overlapping | Orientation | Types of \
orbitals bond n
s and P Linear Sigma 2
Pand P Lateral Pie \

3d. MnO', + C0, " —Mn™ + CO;

e —TTTTTTT Y




P R RN

» Mn" (reduction half reactian)
0, (oxidation halfr-:anmm d. Rate of reaction

L n0s + BH:0 — Mn™* +4H:0 + 80K () = 4&.1H|_]=l']__l.il'|[~_h
0s +4H,0- Mn™ 4 8O o At S0.-0

2 0.
s vc (2) =20, ooooamss

mﬁ;gi‘“ﬁ:‘]“ﬁhﬂnihyS e 4&}?‘” IH
2 + 4H : — dHyOh + Oh +4e”
2 20 + SOH I mole of O, require 4mole of e = 4F
] X § = 2mole of 0. require 8mole ¢ = 8F
*—Imnz"+ 160H Q =§F ?‘EI%S[HJC] = TT2000C
10e”
' z"?=—2-§--—"l'?|555555555c!

AT 1555 S5568ces x0T s 220
Hlsecs Hlman

= 47.65hrs
L=47.65hrs
~ 2005/2006 CHEMISTRY 001 EXAMINATION
= la. Consider the above Table:

[ Compou | Melting | Boilin | Solubility | Solubility
nd point °C | g pomt | m 100gof | mn 100g

o H:O of
T Benzene

[ Wel, | o0 | 1540 | s00g 0.17

_ ZCh, | -3 | 87 018 0

‘What type of bond binds L W 1o C1 1. Z 10 CL
types of forces of atraction bind the

cule of [l WCY, IV, ZCl,

ind complete the following table

eff:nt nf!l:e md:mudpﬂm

N N ——— e e

e N < i sk i i




the change candard free energy AG® that
asccompanacd the reaciion [1F
9A5000 fmod )

C(n) Draw a curve showing the variation of rate
with temperature for an explosive reaction.
2a(i) Write an expression relating the f1ee
encrgy change AG to the enthalpy change AH,

entropy change AS and temperature T.

{11} The decompositon of calchum moxocarbonate
(IV) OCCur according I the
following equation:

CaC0; = Ca0 + COypAH = +62k/

Using the expression in (ai) above give reason
why the supply of heat is needed for this
reaction 10 OCCur.

bi) For each of the following processes stalc
whether each leads to increase, decrease or po
change in entropy

() NaCl, + H;0, —+NaCl,,

(1) EH;‘ + sz -—J*-EHH;FI

(I—“] H:D‘.' b ZHD;F

{]'\"} H;ﬂt "—Jﬂzﬂg

b(it) Using either oxidation staie method or half
electronic equation method balance  the
equation for the reaction leading 10 the
formation of tin (iv) jon by action of acidified
potassium heptaoxodichromate (vi), KaCry0+
on tin (i) 1on.

c(i) State in pot more than two lines, in each case,
how the solubility of (a) ammonia gas, (b)
solid potassium nitrate vary with decrease m
temperature of the solvent.

c(ii) (a) Write down the chemical equation(s)
for the hydrolysis of Na,C0;. (b) What
Wolﬁdhl:lhc:ﬁwtﬂflhﬁptmﬂincﬁ}
above on a drop of litmus?

h%ﬂmisgimmeazhnflhefuﬂuwmg'

thermal transformations
(1) ’.&A;ﬂ —Ay;
(ii) By — By:

electrolytic
following: (a) Caustic Soda, (b) Glauber’s salt

(i) Compute the volume of Oxygen evolved at
30°C and 720mmHg when 4.0A is Passed
through dilule tetraoxos V1) acid from
10.30 to 15.00 hour [IF = 06500C. molar
volume of a gas ats.L.p is 22.4 dm’]

(iii) How many hydrogen atoms/ions  are
furnished by 20cm® of 0.01moldm™*

tersoxosalphate  (VI) acid? [Na= 6.02 X

iy Consider the reaction, 2A 4 T4 ¢ -‘v
Write an expression 0 equale the liluh}
species A, B and C (b) if the of
disappearance of A is 6.4 X m.-imum?f
51 what is the raic of the -:ﬂ'!
() The Aiommc nomber n{m:‘,‘f b
Z are B 9 and 19 respectively, th:.”
formula of the compound formed betwesy e
Zand X (b) Y and X (c) Y and Z. L
4.(a) L Why is the charge-to-mass rahio of
rays are constant? IL An element X existy 54
mixture of two isolopes ("*X3 and '*X,). E&:
avmg:mﬂmkmaﬂofxis 16.2 what are g,
abundances of the isotopes? L What js
implication of the following postulate o
kinetic theory of gases the collisions betwee,
the molecules of a gas are perfectly elastic?
) L What is the molarity of a standard sofutie
prepared by dissolving 1.0g of NayCO, i
100cm?® volumetric flasks? IL The solubiliry
4 of lead(ll) jodide is 14x
10-8mol’dm™® mt 25°C. Calculate the
solubility of the salt in pure water at 25°C. (c)
(i) Consider the reactions: (i) C(s) + Ox{g) -
COs(g); AH = -393 KJ mol”
(i) COXg) + ¥Ox(g) —CO(ek AH = -285KT mol
leajeulate AH for the reaction: C(s) + ¥Ouig)

3CO(g).

la(i) lomic bond becanse of the high melting and
boiling points couple with the high solubility
in polar solvent, water

(i1} Covalent bond because of the low melting and
boiling points couple with the high solnbility
in non-polar solvent, Benzene

(ii) Electrostatic force of attraction

(iii)Van der waal's force

1h.

Forward Parameter Effect on the
reaction Jeft posien
fo right ol
Equilibrium
(i) Hagthug Increase in Move forward
(1)20yp w== | Decrease i total Move
30, pressure backward
(i)H0yy) = | Decrease in Move forwsrd
E:HU’LI] \ temperatare
=Ve I
(iviA+B === | Increasein hlm'lt""d
C+D Concentratio
ns of C and
D _...---'"""-
Note that according to Le-chatelier principle, ¢
it o o 12
ﬁm&mmﬂ::nidcthtmﬁmm .
o if the reaction moves forws?
equilibrium position willmuwbﬂ“"’
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m.f of all = B n:idﬂﬂ
- B
= D 34p - I:—ﬂ_“:,} lﬂhﬂml
034v + D440
= 0.78p

Fewm Fe'" e/ Cu™ g ! Cuy,

Al = —nFE®
2 x 96500 x 0.78
.= — 150540
' J

0.5

R

Cathwde anode _ __J
The negative | The negative =
electrode 15 the electrode is the

carbee

Glaober's walt —» Na,50, 10H:0
M) Note that from 1030 w 15 brs is dhrs
Hnins
Q=h=4 x (450 x 3600s) = 64800c
| mole of 0, =Amole of ¢ =4F= 496500C)
T mole of O = 64300C
1 4(9%6500)

No, = .
22 4dm" I mol
Vol.Oyal s.1.p= 0.1679mal x 22.4dm’/mol
= 3.7604dm’

The volume obtain is at s.ip. To obtain the
volume at 30°C and 720mmHgz. we applied
general gas law.

5%

v 4

T60mmHg. T, = 273k, V, = 3.7604dm'
200 T, =30%,V, =7

760%3.7604 303
=T 4.4055dm’
720273

=Vol.(dm")xmolarconc.




{i1) the valence of X, Y, and £ 15 6, 7 and | which

means that theyr oxidanon SGate 15 | and
+ | respectively
(al Z% + X*° = 2K
by ¥= X =:°XY;
{cy ¥V~ + I = 2ZY
In any compound the most electropositive element
15 Writlen 1rst.
da.(i) It is because all cathode rays have the
same mass and charge irrespective of their
SOUrCEs,
(i1) RMM of X = oymy + & my
Where ) + oty = | (sum of fractons)
m- and m; are the mass number of the isolopes
=0 =1 -0
162 = 16y + 180y
1672 = | by + |8 (1-a,)
16.2 = 160y + 18-18qy

162 - 18= -20
- !.E=‘2|1|
=1.
oy = —E-";U.g'
E] =n_'}ﬂfgﬂ%‘

h=1-a;=1-09=01 or 0%

The relative abundance of the isotopes
'YX and '} X is 90% and 10% respecuvely.
(ii)The random motion of gaseous molecules

continues indefintely.
4b(1) R MM of Na;C0; = 106g/mol
No of mole of Na;Clh =
Relating mass ~ 1.0g
molar mass  106g/mol
= 0.00%4mol
Molanty of Na,C 05 =
No of mole of Na,C0;
Vol of solution on dm?

0.0094mol = 0.0094mol

100cm? 0.1dm3
= 0.094moldm™?

(ii) Pbl;, <= Pbi, +2a
xM M 2xM
K,, = [Pb™] [[]* = x(2x)* = 4x’
K’l’ = 4:["

K, 14x10"
s JJT ‘)J 4

x = 000152 = 1.52x 107'M
The solubility of Pbl; in water is 1,52 x
1073M
ey € + Oy, —+ €O, ,AH = —393k][mol
CO, + %0, = CO; HﬁH = —285kJ/mol
Applying Hess' law of constant heat summation: [
have:

C, + Oy~ C02,8H = 3930
= I .:IIL ¥ :l";*{_;l_, I‘.!i}; - 2
; EP_’,_-_ e s HSk}fmm
Note that reversing a chemcal equation, =
the sign of s AH.

—_

2004/2005 CHEM ISTRY 001 EX&MIN&H

1(a) Which principle is violated by each Of the

fallowing electron configuration?

1§ 25 2F
(i @Eﬂq Jipal
1§ 25 2P

(1) E]J:H\_“IJ

(b) 0.563g sampic of a gas occupies 500cm? at
latm. at 30°C. Calculate its molar Mags
[Molar _volume of gas at s.tp. oceup
22.4dm’] Imks

(¢) Consider the following nuclides: L g, i§
HN; L 05 IV. Ce. state which of them g
(I) isotopes (II) isotones and (HI) isobars

Imks

(d) lonize and then work out the oxidation state(s)
of nitrogen i NH N5

fe) (i) Wnte an equation for the thermy
decomposition of potassium trioxochlorte (v)
(i) Whar catalyst is used for this
decomposition”?  (i11) CaC0s—Cal + €0,
Calculate the number of molecules of (o,

d from the decomposition of l0g of
CaCO; [Ca=40: C=12; O= 16]. '

(f) Discuss the electrolysis of aqueous copper (1)
tetraoxosulphate (VI) based stnctly on the
following: | Equation for the reaction at the
anode. [L Equaton for the reaction at the
cathode III. Effect of electrolysis on the
electrolyte.

(g) Given the following standard redox potentials
Ex+x =-0.58v; sy = 0.82v;

Deduce:

(1) The half-cell reaction

(ii) The overall reaction,

(ii#) The standard cell potential of the cell XIX'
YUY

2(a) The solubility product of Lead (H)
bromide has the numerical value of 9.0
107°. Calculate its solubility, in water.

(b) 2Cr0, +2H*—>Cr,02~ + H0. A
student inspected the equation above ”’1
concluded that it represented a redox reactior
Is his conclusion true or false? Give reasons.

(e) A commercial solution HNOs, reid!

molar mass 63; is 70% pure andhﬂldﬂ’h [

of 1.40g per cm®. Calculate its ¢t
in mole per dm?,
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il Alom in CH

« N
i whndized,  Bond y El:is and :::ﬂ fire i 36V |
5 |+ JRS ¥
B 1l .I'Jﬁ W | I."'[:f E® = . ol 35
Beespoctively | 107 ang 105, Expllin lh; Detide Whether Ihf: following reaction will 2o or
fference P Cn0f 4 6 4+ 14H —2C0r+
L Given rhr. rLlﬂuunsm G ﬂH + ECH + 7,0
g sets n!’ conditions: | AHs= .y, Wipay (W; S titrated with 005 solution of
than TAS 11 Al =+ve ang T tel:rnmnsulphal: (V1) acid using
' o nolphthalein a5 mdicator. Write an
Positive o negativ, ©quation for the reaction taking place 2mks
¥e
may be, for AR = SOLUTIONS
valae for AG (1) Aufhay principle and
o ﬂ]lln_rmg a IIIJHund $ rule of maximum muluphicity
lagram ang F; =latm = 360mmtig V. = 500cm’,
I =30C = 303k,
ar s1p
P =160mmHg
T, =213, ¥i=1
Pl-"' By BV, e BV,
AT A
?ﬁﬂﬂﬁw.ﬁ: n ®
V= — el 450.4950cm
L 760%303 .
No of mole of gas =

Rﬂﬂhngms volats.tp
Molar mass 22 4dm /ol
~ DSA3g _ 450.4950cm’ |
~ Molar mass ~ 22400cm? /mol 5
Motan . _ 0.563g%22400cm? fmot
Molar mass = Py
-nmwwwm!
(1) Isotope: mmﬂumrmthuﬁ




I modeot CL) n e
| mvoie. o ¢ ) tmo) of CalC0

WG =
| mole of CaCO
U1 mete
MO0, = Noof mnif'c ulc.—:‘:.-u: Ct Iy
Gi2x 10
No of molecules of C0; = MNgg, X 602
10%

= Dimel X 602 = 103
= 6.02 x 10**molecules
The number of CO; molecules produces B
6,02 x 10%°
1f. Since the elecoodes use are Nl MENHoN, We
considered it as inert electrode e, 1t does not
participate in the electrolysis

Equanons Anode(+ )| Cathode (-1
CuSo, 347 Cu*t i
— Cu** |
+ S0; L]
H,0 OH™ H*
= H™ + OH” ]
At the anode OH is discharge to produce oxygen
gas and waler.

40H™ — 2H,0 = U0y + e~

At the cathode Cu * 15 discharge to produce
metallic copper.
2Cu** + 4~ — Cug

Al the anode OH 15 removed from the electrolyvie
while at the cathode Cugy is removed from
the elecirolyte. The remaining ions in the
electrolyte are SO & HY (ie HiSO,). Hence
the resultant solution 1s acidic.

Note that if the passage of the electric current
continues, the elecirolysis of the diluie acid
(HaS0;) will begin to oceur

lg.(i) 2X; — 2X'+2E" = 0.58V
Yii + Ze- = Vi E% = —0.42V
(i) 2X; — 2X"+2°E° = 0.58V

Y;‘; ol F;,]Eu = =042V
2X+Y* 52X "+ Y E* =0.16V

Reversing an equation changes the sign of it
electrode potential,

(iii)The standard cell electrode potential of the cell

is 0.16V.
23.. Pbﬂruu #I.tq, + ? L _“q],
M xM 2xM

Ky = [Pb**] [Br )
= (%) (21:::’ = x(dx’) = 4x’
Kge=4x
90x 10% = 4%}
x’=225x10%

x=U225%10" = 0.0131M

The solubility of PbBr; in water is 0.0131M.
2b. !t 15 false. The reason is that a redox reaction
15 & reaction in which oxidation and redyction
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., od

ur sinultaneousiy. In the
o AT hog I
= ‘f_l I

p IH s | II'II[.J':'.- + H:{J
y11 the clements do not Change thexr 4
arate, so no cléments 15 reduced .-_.rm‘-;fihl.
.. In a stock solunon e 3 . i
produced solution), the mm;:nm%I
10Pd " B,

by L' [pe—

M
Where P = percentage by mass of s0lite |
soluton. If the solution 15 pure (py= 1mm'¢¢
Jd = density in glem’ or specific gravity '
M = Relative molecular mass of the Soltue

7 4
=K ;];" 0 556M

7d_ The reasons 1s that molecules or jons Wil
the shape that best minimized the mpyj
between lone pair — lone pair (Lp-Lo). |,
pair-bond pair (Lp-bp) or bond pair-bond p,
(bp-bp) electrons. Note that, the oper
repulsion is Lp-Lp > Lp-bp> bp —bp,
Therefore the greater the number of lose
electrons. the greater the repulsion betwe
electrons and the lower the bond angle.

Molecules | Number of | bond
lone anglef
R .
CHy = 1095
NH; I 107,
H,0 2 - 105

e AG= AH-TAS

(i} if AH = -ve (say AH = -2) and greater hw
TAS (say TAS = -10), Note that -2 15 g
than -10 then
AG=AH-TAS=-2-10)=+8
AG = +ve
Since AG is positive the reaction is 00
Spontaneous. _

(ii) If AH = +ve (say AH = 10) and less than %
(say TAS = 15) then
AG = 10-15 = -5 i.e. AG = -ve b
Since AG is pegative the reaction f
spontaneous

o

3

E

t
%Erﬂ ﬁu‘m
Ej= Activation energy of the mﬂﬁjﬁdw
E;= Activation energy of the mﬂ}“’dwqﬁd

Ey=Activation complex
reaction




£ cation complex of the caral
bﬂ;( i:[llf'.j||_'l1. of reaction

g The charge or the oxidation s of N.

&C]I'"u‘c[ﬂﬁﬂﬂnmm a

3‘-“ ﬁ.i‘_mu‘rﬁ they has mass ang ¢ At

< ray do not possess mass ang o h"ﬂ"

mﬁ and  electron affinity

® the period and decreases

"¥zed reacrion

Concentration of exces: s Hy 504 L
_Noof mole of excess HyS04

Volume of the mixture
0.00005mol

3

100cm

0.00005ml
= 0.10dm?
= 0.0005moldm—?
H']_SG.—* IH"' e 5041—
0.0005M
_-'-I"".E'Il.‘r"-l'.I

D.001M 0.0005M
- _!ﬂgmmm
= 3
The p* of the solution is 3.
AE:
G ET;'E%_-f 14H* = Zﬂr; + 7H,0
E® = 133V
6O~ = 3Cl, + 6e~ E° = —136V

601" + Cry03+ 14H" — 2Cr* + 3C1, +7H,0

E' =003V
EE reaction is not feasible (i.e. it will not occur)
‘because for a reaction 1o be feasible £ must
be positive (E” = +ve).
L WI:BF phenolphthalein indicate that the
ultant solution is basic (i.c. the end point of
on 15 basic).
)y + Hy50,
= ZNaOH + Na; 50, + C0O,

Y 001 EXAMINATION




upexpectedly hagh boiling point is the (a)
Electrovalent bond (b) Covalent bond (¢) Van
der Waals® force (d) Hydrogen bond

6 Given the following nuclear reaction
w Pb—"{Bi+ je. Which of the following
statements iw/are troe of this noclear reaction?
(I) the daughter nuclens is e (1) The
reaction shows a beta-decay (IIY*''Bi is un
1sotope of “Pb (IV)The parent nuclens is
““Pbe; (a) 1 only (b) 1 and I (c) 1 and TV (d)
none of the above.

1. 007g of a hydnde of carbon occupics
56.0cm” at STP when vapoutized and contain
14.29% by mass of hydrogen. The formula of
the hydrocarbon is: (a) C;H, (b) CiHg ()
€;Hs (d) CH,

8. What is the concentration of a solution which
contams 2.0g of Sodium hydroxide per
250em®? [Na=23, 0=16, H =1] (a) 0.0Zmol/
dm? (b) 0.05mol /dm? (c) 2.00 melfdm? (d)
0.20 mol/dm®.

9. The number of Hydrogen ions in 2.8g of
tetraoxosulphate (VD) acid is (a) 1.72 X 10*
(b) 3.01 x 102 (c) 3.01 x 10** (d) 6.02 x
10%2.

10, Which of the following salts is a mixture? (a)
Fe(NH,):(50,); (b) KyFe(CN), (c)
Cu(NH;3),Cy; (d) CuSO,

11. A student wrote the electronic configuration of
OXygen as

4 4 J|L

1s s 2p

Which of the following was (were) violated by the
student? (a) Pauli Exclusion Principle only ()
Hund's Rule only (c) Aufbau Principle and
Pauli Exclusion Principle (d) Aufbau Principle
only.

12, Th:mass defect usually observed in nuclear
reactions is accounted for by (a) Schrbdmge:
equation. (b) De Broglie equation (c) Einstein
equation (d) Planck’s equation

13. The bond angle of methane, ammonia and
water are 109°, 107° and 105" respectively
even though the central element in each
molecule is sp® hybridized. This observation is
due to the progressive. (a) Increase in the
electronegativity of carbon through nitrogen 10
oxygen. (b) Increase in the number of lone
pairs from carbon through nitrogen 1o oxygen.
(c) Decrease in the electronegativity of carbon
through nitrogen to oxygen. (d) Decrease
the number of Jone pairs from carbon through
nitrogen to oxygen.

14. (DNature of the three states of matter (II)
Brownian motion (I1I) Diffusion (IV)

Evaporation Which of the above l"“ﬂrum:.j
the kinetic theory of matter? (a). I only (h), I,
1l and IV (). L IL Il and IV (d). L 11} ang
V.

15 !N]-.wh of the following scts of conditions wij
ensure sp ontaneity at all wmpcmum?_{.;. AH
pegative and AS poSItive. (b)AH negative and
AS negative (c) AH pﬂiitiﬂ.‘: and AS negative
(d) AH positive and AS posiive

16 L':J“ F:HH, == Cu(NH;)i'. In the
reaction above, copper (11) ion acts as (a)
Conjugate acid. (b) Arrhenius acid (c) Lewis
acid (d) Bronsted-Lowry acid.

17.15.00cm? of a solution of H;50, completely
peutralized  25.0cm’ of 0.125 moldm™
NaOH solution. What is the molar
copcentration of the acid solution? (a)
0.023moldm=2  (b) 0.92Z5moldm™ (g
0.104 moldm™> (d) 0.1S6moldm™

18. 0,563g sample of a gas occupies a volume of
500cm® at 1.00 amm. and 30°C. What is the
molar mass of the gas? [Molar volume of a gas
a stp = 22 4dm?*: R= 0.0821dm?
atm.K~'mol~1]. (8 580gmol™ (b)
32.0gmol~? (c) 44.0gmol™*(d) 28.0 gmol™

19. For the reaction: 2A+B  — Cﬂ];{?uf

: — S HATRE
disappearance of A 1s given as -

K[A][BY If concentration of A is doubled and
that of B tripled, what happens to the rate of
ance of C? (a) Increases 13-fold (b)

Decreases 18-fold (c) Increases 4-fold (d)
Decreases 4-fold

20.The solubility product of Magnesium
bydroxide is 4.2 X 10~ 2mol*dm™* at 25°C.
What is its solubility at this temperature (a)
1016 x 10~5moldm™ (b))  1016x
10~*moldm™* C. 1.016 x 10~ *moldm™
(d) 1.016 x 10*moldm™?

21.Give E’zum = 076V and Eagpin=
+0.80V. Calculate the standard cell potential
of the cell, ZugyZa' o NAS TAZS) A -2.34V
(b) 56V (c) +2.34V (d) +0.78V

22, If an element X of atomic number Z and mass
pumber Y is imradiated by an intense
concentration of neutrons, the™ relevant
nuclear equation is (a) *X; + 'no—" Xen ()
X% 'YX, () 7K, + "o et (@) Ko
+ lnu _"n-:xﬂ

23. 2Cr0;~ +2H* > Cr03~ + H0

The above equation can best be described us (&)
ionic (b) reduction (c) displacement (@
oxidation

24. Which of the following solutions will have &
pH greater than 7 1. NayCOy 11 NaHEOy 1Lk

Attend One Time Success Tutorial a.k.a Dillaent Tutors: 07063474749, 08143783394 Page 168

I =5



gact I Na,S0, {ljﬂlmdl\'ﬂulr (b) 1

and 1l (<) Ll only (d) L only bydrochioric acid = 3 distas

al, an increase in EIIIP\‘-'III:I apart. The distarce. froem N, =t
the so!uh':]jty of III :

white smoke 1 fins
892cm (c) 75 2cm
Cl=135%5]

The data in the table sbove shows e
reaction of nitrogen (1) onde »75
25°C. B can be concloded thar oot
initial concentration of NO mcreesss
of reaction by a facior of (a) five (2
four (d) two
34.30cm® of a 0.05M solution s mued =
. 10cm’ of distilled water the mn-.:mr: ..a‘ e
T.,;mhn;mh:mn{ﬂ 0.3€ (b) 0.35 ( 34

ronstant [Emperalure, Wk <t
5 3 k. L1 R e
- A
BT g L L
L £
..'-'
L L !
Fel
v v
r.l i
7 MAaKT
§
- [ ] - o
i T ;
v .'\'
T amd 1L !
™
¥ 1. L S a
’ i -1 L1 e
i T | ¥ j.l a . 3
ey r ¥
- i ¥ | &
¥ 1 * o
= e I
. ~11igir LS 1 I
' -
.
- i
[ L] 1 Lt i
it f -
(L -
] ] L ifh
¥ ;
. tefinitely (d)
JI L. % e
- i *
q ¥ L]
L L4 4
1 ¥
1 A ] a %
- ML
" i LS. Tt =
- e = A A
il eSS = i s Ty KL
- I —— = h i . a i 3
il g e, ) '-"'..'n n.;. ""' At I
- " '.l. 11 if B | g - [’
= o ey S




.

bonate (1v) solution required an average of
0.025moldm
letranxosulphatel v acid Delermine the
stoichiometry  of  the reaction. Wnte a
balanced equation for the reaction.
(b) What indicator 15 sintable for the niration?
{c) Na;C04, 15 used in acid/base titration
(1} Is thas compound an acid, a base or what is
it? (1) Comment on its use in the said
ttration
(¢) 25.0cm* of Calcium chloride solution is
mixed with an excess of Silver moxonitraie
(v) solution. The weight of the dry precipitate
obtained is 3.507g. Calculate the concentration
mn moldm = of the chloride solution [Ca=40:
N=14; O=16; Ap=108;: C1=35.5]

25.0em’ of ' solution of

SOLUTIONS
1. Metallic «character, atomic volume, alomic
radius & jonic radius decreases across the
penod and increase down the group. While
electronegativity.  electron  affinity  and
10Mzalion energy Increases across the period
and decrease down the group. Note that
atomic number and mass number increases
across the period and increases down the
group.
None of the option is correct
2. For the reaction:
Ny + 3Hy==2NH3,AH = -ve
Increase in pressure, decrease in temperature,
Increase in the concentration of N» & H, and
addition of catalyst will favour the formation
of NH; .
The correct option is B
3. S0, Iron I salts, H:50s, & H.S are reducing
agenl. Reducing agents are also known as
REDUCTANT. Note that H;Osact as a
reducing agent in the presence of a powerful
oxidizing agent, {also known as oxidant)
The Correction option is A.
4, Hg,aﬂz,{:.s! and HEE-Ez are linear.
The correct option is A.
5. Hydrogen bonding is a bond which comes into
_ play whenever hydrogen is directly bonded 1o
oxygen, Nitrogen or fluorine. Hydrogen bond
is responsible for the low volatility and
unusual boiling point of molecules such as
H,0, HF, NH; e.t.c
The correct option is D.

6. In the nuclear reaction:

Hph—s B+ fe
The following is Lrue.

(i) The reaction show beta( Se or !f)decay

(ii) The parent nucleus is 'y Pb
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(ii1) The daughter nucleusas o Bi
{1v) ';::}"."' and '.,':H: are 1sobar
The correction option is [}
7. No of mole of hydnde

= vol af s.1.p _
22 adm mol
&.0cm’
=22 0,002Smol
22400cm fmol
Relative molecules mass of hvidnd.

by mass of hvdnde
~ No of mass of hydnde

- 0.070.0025 =289/

— R.M.M of hydnde = 28z/mol
% of hydrogen in hydride =14.29%
% of carbon in hydnde = 85.71%

Since the measurement is done in percentage. we
have to consider 100g of the analvze.

Mass of «carbon n 100 of hvdnde

85.71
= = o
=T x100g =85.71¢g
Mass of hydrogen in 100g of hydnde =

42
t gxlﬂﬂg =14.2¢

e : H
5571 142
12 1
1.1425 14.2
T 2
Empirical formula = CH;
Let (CH)n =28
{12 +2)n = 28
l4n =28
n=2
(CH3)n = (CH,;)2 = C3H,
The molecular formula of the hydride is C;H:
The correct option is C.

entr 1
. Molar = Amt of soluton mo
cone etion Volume of Sol |n dm?®

R.M.M. of NaOH = 40g/mol
No of moles of NaOH = Reacting mass
Molar mass
= 2% __ 5.05mol

i of moles of NaOH
Me I3
Muolar concentration = ]

= {1.05muol
250cm”
= (0.05mol =
0.2mol/dm’
0.25¢cm” :
Molar cone. = 0.2mol/dm
The correct option is D
9. RM.M. of H:SO, = 98glmol
No of moles of H:S04
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.uuﬁ‘"m'

i bl ||'II
0057 Lvsil Ly

Neol hydroge

ﬁuz ® 10

Noof mole of gas (n gas) =

Miilay

Lncentmation of H:50,
L 00 mal
1 50m
_ 001 bmof
0,01 $dm
= 104 2mol/dm’

The correct opti C
18. PV = nRT ity

P'= 1.00atm
V= 500cm’ = ) Sdm”
T=30"C = 303k

ﬁ:ﬂ = __I_Hﬂ_ﬂ —
RT 0.0821x 303

1 =0.0201mol

= 3,020 mol

Reacting mass
Molar mass

Olar mass of gas = Reacting mass

No of mole of gas
28.0107glmol




i1 Na,C0 IRV TR s
ti NaHCO, salunon 15 basa
miNal’l soluton 15 neviral

v iNnz U solution 15 acwhic

Mote  that NaHCOws 1 aqueous
solution 15 sirongly alkaline due to hydrolysis,
although 1115 an acidic salt

NaHCOs+ H;O—NaOH +H;CO,4
The correct option is B

25 Increase  in temperature  increases  the
solubility of ionic salt or solute because more

solute molecules dissociate to form ions.
The correct option is C

26. In the reaction H-50. acid as a sirong acid 1o

displace a volanle acid from their salts.
The correct option is D.

27. For iodine crystals to sublime on heating, the
molecules must acquire energy that is greater
than the forces of attraction in both the solid
and the liquid phases or states.

The correct option A.

2B, KrK.h =1
Where &k = equilibnum constant for the
forward reaction
Ky =equilibrium constant for the backward
reacton

The correct option is B

29 NH.Cl(g) = NHi(g) + HCl(g)

For a su o sublime it must change
from the solid state direct 10 the gascous state
without passing through the liquid state and
the substance must not decompose along the
line. Therefore NH.Cl does not  sublime
because it decomposes along the process.
Since the reaction is reversible, it is rightly
called thermal dissociation.
The correct option is B

30. Only (i) is correct (iii) is wrong because there
is no condition given.

None of the option is correct.

31. Since the molecules of gases move in straight
lines between collisions their motion  will
continue indefinitely on a straight line because
their collision is perfectly elastic.

The correct option is D

mcarbonate

32, JXCm -1 £150-x )cm

P

L)
i r':"-"

Pt
S Gy
'.'-?' é:‘_%-’:‘ﬂ., o

NI".[} NH4Cl HCl
R.MM of NH; = 17g /mol,
R.M.M. of HCl = 36.5g/mol
Rate of diffusion of NH, = (x/t)em/s
Rate of diffusion of HCl = (100 — x/t)em/s
According to Graham's law
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RNH,  [MHCI
RHel | MNH,

t/ .

/ [36.5

150-x Y17
I

X
T 150-x
x = 1.4653 (150 - x)
= 219.7927 - 1.4053x
r + 1.4653x = 291.7927
2.4653x = 219.7927
219.7927
X TR =89.154cm
Distance from NH; o the point ar %'l'-ﬂ
smoke 15 first nouce 15 89 20¢em”®
The correct option is B
33. If the concentration changes from 0.01 1001

the rate of reaction changes from 3.0 » 107
1.2x107* factors of increase of mue of
R,/ _l2xi0™* 4

R, 30x105

The correct option is C

34. C\V, =C,V, Noie that V=Vt o

V2=30+ 10 = 40em?

30 x 0.05= 40::

= 3012'[)5 =0.0375M
None of the option is correct.

Section B
la.(i) zero (ii) positive (iii) positive
Nn{tlhmfﬂranmuupychang:mbtwg.'ﬁ
reactants and products must be in the same
state and the number of mole of the reactans.
mmmmhmm.mmcﬁh
which all species are in the same state, B
side of the reaction with the highest number
will have the greatest entropy
1b. 6.02x10% atoms of sodium mean one male of
sodium. 355g of chlorine means Imole of
chlorine., .
sodium and chiorine and three mole of 0RYE
is NaClO, :
le. Cal ”3[]]‘_’{:3{]' I"'m'll )
R-M.M of CaCO; = 100g/mol

=] .4653.

reaction =

Cz

S L e 1L =
nl:‘nr.‘ﬂ, 10 = 0.1mol ]
Aco, = Imole of CO; x0.1molof CaCOs

I mole of CaCO, - -
=(0.1mol L1 [
MNeo; = -
6.02 x 1083




seih O '+ W 1|_|."¢'_-‘| W 1”_ .
At w III‘ 2 'I'I-I‘_ I ' I
1.] n= a:,,, i - i.l."'\-l.fll'_ﬂr‘ -.:.:.; _“rhﬂldil -‘I'. A suiinble mdyeatos T S Ta ) -
.,.-. R - ?_‘n t = L dt'_\i{”hi: S}’ . l'rbitﬂl F'||"||’_"“- -|'|'||‘-”|'II letn e TIGT, 1 T
] Alkaline medium | basd T the  resuitant

solution 15 basic
ety Na;CO, isa
lﬂtgm:m}- () h n.-rk:-.'f in
hydrolysis 10 produce NaOH
Na,CO; + H;0 — NaOMH + HC0,
3d. 2AgNQ; + CaCl, — 2AgCl + Ca(NO;);
R-MM. of AgCl = 143 5¢/m

2s-orbital &
Tas a degeneracy of 1 [ 11 hag el

Liirahor L s i% |17,

I[mfﬂ of CaCl £ w 30244mol  of E";-"‘" :
2mole of AgCl
0.0122mol
Concentration of CaCl, =

n_0.0122 moi

'l -v zkm‘
0012

0.025dm’
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