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Important

o This paper consisis of (18 pages ("

o Answer all the qrestions

o ige of calenlators Is nel allowed.

s Write your Index Number m the space provided in the answer
sheet

® Instruchions
thase  curefully

= n cach of the question,
NI N ARl which
paarh VOUF respome on Hie ansi
number of the correct optlon In accordunce
given on the back of the answer sheet,

eriodie Table is dlso provided)

are given on the back of the arswer vheet. Foltow

¢ 1 to 80, pick one of the alternatives. Jrom
is correct or moest appropriate and
er sheet with 6 cross (X) on fhe
with the tastrucilors

Universal gas constant. R = 8314 JK moi!
Avopadro Constant N, = 6.022 X 10" mol*

1. The number of clements that exist s gases al rooim emperature is.
(3 (2)9 (3) 10 @1 {5)12
2 The electronic configuration of the element (X) that forms a
diatomic molecule (X,) with the highest bond energy is,
(1) 1§ 252p°3s! (2) Is?2s*2p*
(3) Is7262p* (4) 1s2s?2p’

(5) Is¥2s?2p?

3. Among the following, the moiecules/ions having the same shape are,

(A) NH, (8) H,0° (C) CIF,
(D) BCY, (E) PCl,
(1)Aand C (2)C and D (3)A,Band E

(4)C.DandE (5)Band C

‘1'“ ‘.I H X H
H‘f 1-0H @'OH H.<9-_C{. -C 2CH H,{ -CH=CH,
u,:.u, u,n—d{:. Hj
A B C ' o ,

The correct increasing order of the acid strength of the
compounds A,B,Cand D is,

(1) A<C<B<D (2) D<C<A<B (3) B<D<C<A
(4) C<A<B<D {5) A<C<D<R

5. A solution of Na, SO, has been prepared by dissolving 142 mg
o.[purc Na,S0, in water, in a 500 cm? volumetric flask and by
d|!u1ing up to the mark. The Na* ion content in mg dm” units in
this solution is, (O = 16,0, Na=23.0, S = 32.0€) o
(1)2.00x10? (2)4.00x 107 (3)46
(4) 92 (5) 184

6. The decressing order of the volume
Ar (B)CC,(C)H
(1) B>C>B>A>C
(3)D>E>B>C>p
(3) D=A>E>B>C

percentages of the gases (A)
p (D) N, and (E) O, in gir, in general is,
2) D>E>A>B>C

{4) E>D>A>B>C

7 Which of the lollowin

. g reacls most rapi ; 1
ZnCl, and conc. |1C17 pidly when mixed with

H '
& CH, = Cu(r'o}n i b
i CH,CI1.CHOH
vy CH
3) H —h
CH,CoH (4) CH,CH,CH,CH 0K
1
]

o (3) CH, =ClICii.CH O
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- an aqueous solution jg

el 1 ﬂ!.N"lSI ¥ ”I(‘:. ::f:pcﬂcllldm is 124 g(:-: I?

g, The mess P T s solution o ion "
200 The density "0, is ihis golution 15

L g = 32.0)

’ sl ‘.r")J 0 = .ﬂ|
The mok = 2) ) 1.6 {5010

c'li‘: :{"' ml i.;n'f!l;r* "(3)0.050

:\F: iI;:h ofthe following qatements 8 pottruc ws""!i“i? transition
! h::m'nn fn et ].ju“ i

‘1: 1:: l[“‘l :::t:.-::u:mh.-.x rntim;:l.“

.; % ]-:u.‘r} tl;:ni::-,i.v:::;';lll'lﬂt:ﬂl 1 \ il;:uinlnl gLnlcs.

ey § snerliie
:i: ':"tt?v puve catnlytle propertics.
1 onfiguraiions corresponds 1
10, Whichoi ) Jdius emong them?
with the largest ’ '
the nl-.:.; :\1.h the lorg (2) Is2s'2p"
H l|i:gi;q|1n35r (4) 1s'25'2p"3s"3p?
(5) 192520°3'30°

electronic €

{the following :
atomie i

sich of the (ollowing groups of molecules/ions. nitrogen is

[. Inwl :

! i:: the oxidation Stales =7 and +3 respcclwc}y?

() NH . Ny NIT, (2) NJO,, Ny, NI,
’ (4) NO,. N,. NO;

(3) N,H,, N, NCI,
(5) NH' Ny N0,
of the following compound?
I,
CH,- _CH = CH-CH-CO, H
(1) §-Carboxyhex -3-en-2-one
2) 5-0xohcx-3-c:1—2—carbnxylic acid
(3) 5-Mcthyl-2—ux0hcx-3- cnoic acid
(4) Z-Mcthylhcx-s-und-cnaic acid
(5) 2.Methyl-5-oxohex -3-gnoic acid

12. What is the [UPAC name

13, The correct increasing order of the first jonization energies of

the elements from Li to F is. '

(1) Li<B<Be<C<O<N<F (2) Li<Be<B<C<N<C<F
(3) Li<Be<B<C<O<N<F (4) Li<Be<B<O<C<N<F
(5) Li<B<Be<Q<C<N<F

14. A sample of H-atoms excited in a flame has electrons disinhuted in
nfs 12 3 4and 5 energy levels. How many different wavelengths
cl r:;dlatlon are emitied by the sample according to Rohr theory?
() (2)3 (3;8 (4)10 {5) 15

15T i
::;;:Li::iinlczu{ar masses of X and Y are in the ratio 2:3.1n
' and Y the mole fractic i :
f_”ﬁi;‘age of X inthe mixtors i ion of X is 1/3. The mass
1 % : .
b ()25%  (3)333%  (4)50%  (5) 7%

16. Which of the fo}lowi
e follow ot e
(1) HO. di owing statements is not true regarding 1,0,
(2) ln!al-dISPmP””““"ﬂlcs when heated o
Cl mcdium' Fe? iuns o
(3) Ag,0 oxidizes 11.0. ¢ IO reduce H,0, to [L,O.
() HO is 1 10,
(5) The linols mes orAlsepli
ipole mome .
- oment of 1,0, is zero.
- the product that res;
e at results when citroneltal
| H, :

C

| CH, ¢} show ] e

. /-{)-!(CHO -naWi

LC”/:/\:E Cli, }:l1 |
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hydrolysis ium borodeuteride (NaBD } followed by

with waler is
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D
alt X was heated with dil. H,SO,, it evolved 2 gas that
gives a white precipitate with a [ead acetate solution. When X

was heated with dil. H,5C, and Zn, it evolved a gas that gives a
plack precipitate with a lead acetate solution. The anion

18. Whenas

prcsl!!'lf. inXis;,
s 2)C (GINO; (4 COF  (5)80*

19. The correct decreasing order of the ionic radii of the ions AP*, F,
Mg, Na®and O is,
(1) AB* SF>Na>Mg>07 (2) AP>Mgi>0T>Na>F~

(3) O7>F >Na>Mgi>AP*(4) AP>Mg">Na>F" > O
(5) F >0 >Na>AP>Mg* o

- 90, The amounts of heat evolved when 25.0cm’ each of the following
aquedus solutions are mixed together are given below.

Solutions mixed Htstkvolved!
0.1 mol ém? HCl and 0.1 mol dm” NaGH AH, |
0.1 mol dm> HCl and 0.1 mol dm~*NH,0H AH, |
0T mol dm CH, COOH and 0.1 mol dm” NFLOH| AH, |

0.05 mol dm? H,80, and 0.05 mol dm? Ba(OH); { AH,

Which of the following is correct? .

(1) AH, > AH, > AH, >AH, (2) AH, = AH, = AH, = Al
(3) AH, = AH, > AH, > AH, (4) AH, = AH, > AH, >AH,
(5) AH,> AH > AH, >AH,

21. Of the foilowing scientists, identify who was not connecied
wiih the development of the atomic theory?
(1) Neils Bohr (2) J.J. Themson (3) Chadwick
(4} Linus Pauling (5) Ruthkerford

(:H>“C/CT{.1 Q >FC/ - NO
; A(QH:—OQ—‘@ CH, Z;’O‘ !

The correct increasing order of stability of the carbocations
AB and Cis, :

(DA<B<C (2) C<A<B (3) B<C<A
(4) A<C<B (5) C<B<A

23. Which of the following is the strongest reducing agent in the as
phase? /
(hal (2) Na ()Zn  (@H, ()F,

24. Which of the following gases will react with an aqueous sofulion
of FeBr 7

(4)S0,  (B) Co, (O)H,S (D) Cl,
(1) Aand B 2)ABand C (3)A,Cand D
(4}Cand D (5)A,B and D
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25.

]

26,

27.

Which of the following statemens is not true regarding elactrqusas‘?

(1) Chemical energy is converted to clectrical energy during
electrolysis. )

(2) The oxidation state of at least one clement of & chemicai
specics is changed in each clectrode reaction.

(3) The pi of the solution is changed if H,0 is a reactant only
in one of the electrode reactions.

(4) The amount of a substance produced during electrolysis
depends on Lhe electric current passed.

(5) Electrolysis is a convenient method to produce some metals
in pure state,

Which of the following will not evolve ammonia gas when
heated with aqueous NaOH?

(1) Ureca {2) (NH,),CO, (3) NaNO, + Zn powder
(4) [Cu(NH,),]SO,  (5) NaNO+Fe powder

What product would you expett when the compound
0

{enzeny g.oundﬂsm bromination with Br, and FeBr,?

3)

29,

30.

. Which of the followings can be used separately to distinguish
‘between aqueous sclutions of Na,CO, and NaHCO, ?

.{A) Phenolphthalein (B) Methy! orange
{(C) Litmas paper (D) Lime water
(DAand B (2)A,Band C 3)BandC
()Band @ (YA andD

The equilibrium constant for the reaction; .
AP*(aq)+6F (aq) &==> AlIF}(aq) at 25°C is 1.0 x 10* mol*dm".
The concentration of AIF *(aq) in mol dm™ in the solution
cbtained when 25.0 cm’ of 0.01C mol dm™ AI(NO,), and 25.0
em’ ¢f 0.10 mol dm™ NaF are mixed with each other is,

(1) 0.010 (2) 0.6050 (3)0.017

{4) 0.0084 (5) 0.060

Hypophosphorous eci¢ has the structure

6]

1

p /L‘\OH

Which of the foliowing properties are consistent with the above
structure?
(A)1tisareducing agent.
(B) It is 2 monobasic acid.

(C) Phosphorus atom is in -1 oxidation stale.
(D) Phospherus atom is in +1 oxidation state.

(1) Aonly (2) B only (3) & and B only
(4)A,Band Donly (5} A, Band Conly
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31 The rates of the reaction of benzaldehyde compounds,
(where Y = NO,, Cl. CH, or OH)

Y—@——{ with hydrogen cyanide, under iden

H tical conditions follow the order,

{1) O,N-C,H -CHO<CI-C} [,-CHO<Ci 1,-C,H,-CHO<HO-C,H, -CHO
C,H,-CHO<CI-CH-CHO  <O,N- CH1,-CHO

2) HO-C,H,-CHO<CI,
(3) CI-C,H,-CHOKCI-C,H-CHO<IIO-CH-CHO<ON-CH,CHO

{4) CH+C H,-CHO<CI-CH,-Cl 10<O,N-C,},-Cl10<HO-C(H -CHO
(5) ON-CH Cl {0<HO-C,H,-CHO<CH,C,1i-CHO<CI-C H-CHO
32, Which anc of the following statements is not true about the
hydrogen haiides HF. HC!, HBrand HI?

(13 HF has the highest boiling point.
(2} HI has the lowest bond energy-
(3} HI is the strongest acid in agueous
(4) HF is the most covalent.

(5) HCI has the lowest beiling point.

solution.

33. Zn(s)Zn* (ag. 1.0 mol dm”) and Cu(s)/Cu® (ag. 1.0 mol dm™
electrodes were combined through a salt bridge to construct an
ochemical cell. The standard reductior electrode potentials
of the Zn** (aq)/Zn(s) and Cu®"(aqy/Cu(s) electrodes at 25°C are
-0.76 V and +0.34 V. respectively. The experimentally measured -
e.m.f. of the above cell at the same temperature Was 1.20 V.
Which of the foliowing statements would rot be a possible reason
for the deviation of the measured e.m.I. as compared to the
expected value?
(1) The concentrations of soluticns were slightly

from 1.0 mo! dm”.
(2) The temperature of measurement was different from 25°C.

(3) The Cu rod used to construct the Cu electrode had been

corroded.
(4) The Zn rod and the Cu rod were immersed in Cu* and Zn*

solutions, respectively.
(5) The potentiometer used to measure the potential was not

functioning properly.

electr

different

34. Compound A reacts with agueous Na,CO, releasing a gas that
rurns lime water milky. A is insoluble in aqueous NaOH. A gives
a red dye when treated with nitrous acid followed by phenol! in
aqueous NaOH. What is the structure ol A?

(1) NH, (2) CH,NH (3) NH,

“
. CO.H
4)  NHCHCI (5 s

0

35. A 50.0 cm?® sample of 1.00 moi dm™ HCl solution was mixed
with a 100.0 cm? sample of 0.50 mol dm* NaOH solution in an
insulated flask. Then the temperature of the solution mixture
rose from 25.0°C t0 29.5°C. If the specific heat of the solution
mixture is 4.2 I"C* g and the heat capacity of the flask is
negligible, the enthalpy of neutralization of HC! and NaOH, in
KJmoi" at this temperatue is. ' | :
(1 1.1 {2)57000  (3)%7 (4)570 (5)2.8

36. The structure of nylon 6,6 is,
n -[CO-[CH,}{CONH(CHI}‘N!Ii;
(2) —ECO—(CH}LCONH{CH,}‘NH-]:
(3) fCO(CH,) NHH-




37

8.

39,

4C,

(4 —[Cc-(Cl—!,},_co-NH{c:-iz}‘Nx-q;

(5) -{CG(CHI}‘CONH{CI‘L,)«N"FK‘

5-Butanol reacts with acidified sodium dichromage i,
-Bu

- 1 reacts with PCl_ g a;
- sample of 2-butano L. -hlOgiveR
Another oD emcsium and thes Beives C/A ang ¢
Sf:c a product which hydrolysis preduces D. Whar jg jpe o~ 10

Bivey

e
on of D?
! ] CHCH =
c}:_J(EH?H HCH,CH, ) ff HCH?CH]
CH, CH,
CH OH
(3) ?H é ) CHE.CH !C/Cl-.l]
CH,CHC = CCH,CH, 4 1(,: HCHIH;
CH, ' CH,

bt
()cp,cH,CCHCH,CH,
CH,

The structure which is closest to the true structure of the
sulphate ion is

Fr R
() | @) l F l

I8
0 l \\]J
S
o .
(3) q {4) W
|
S 5\
0/ | Ve _C/ | o
0 © o
o
(5) [
Z
) ! _\\0' )
0]
In which of the following solvents would hexane have the lowed

solubility?

(1) Dichloromethane
(2) Diethy! cthre
(3) Ethanol

(4) Ethyl acetate

(5) Porpanone

What would happen to the concentration of Fe™™ if as::’:::d
solution of Fe(OH), when the pH of the solution =

by one unit?

(1) Decrease by 1000 times  (2) Decrease by i
(3) Increase by 1000 times  (4) Increase by 1017
(5) Remain unchanged.

qmes
¢
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ons for questions Mo. <1 to 50 :

(he questions £1 t© 50, [our responscs (a), (h), (c)
iven: ot of which, one or more i/ are corvect, Select
e mwﬂ“‘”"""p"mm' In accordonce with the instructions
your answer sheet, mark.

N <t
v al and [b} are correct,
1A 'lrl‘n .\ ?h‘l m]d fi-'} are correct.

pstructi’
Tof i.‘ﬂl:h of
J(ar £

4]

Y4y if only .

N ]; oty (¢ and () are correet.

L ‘“. only () and (@) ure correct.

-:: 11'"": other pumber of combinmtion ol responses is correet,

] .
summary ef pbove Instructions
(D (4) |
Only (¢} | Only () Any oiber

and nd fa) nunber or

(dicorrect.l  correci, combination of |
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l correct, |

of the following statements re garding water is/are true?
re readily with ethanoy] chloride than with

—
11 Wawh
) Water reacts mo

chloroethane.
4, Water reacts readily with CH,MgBr to produce methanel.

., The dipole moment of a water molecule is zero.
I
2 Inice, four hydrogen atoms are arrenged tetrahedrally

around each oxygen atom.

s Whichofthe f¢ ollowing substance(s) would produce acidic solutions

when dissolved in water?
(20 NH.C (b) NH,CIO, fc) CH,COONa (d) NaF

A
*

4 2nd Bare wo miscible _liquids, The boiling pointof A is higher
than that of B. An equimolar solution of & and B is placed in an
evacuated vessel and aliowed to reach equilibrium with its
vepour. Which of the following is/are true regarding this system?
(Assume idea! behaviour.)

Atequilibrium,

X, =mole fraction of A in solution phase.
X, = mole fraction of B in solution phase.
Y, =mole fraction of A in vapour phase.

Y, = mole fraction of B in vapour phase.

fa) X, =X, )X, +X,=Y,*+ Y, fc) X, <X,
Y, <Y,

14, Which of the following statements is/are not truc regarding
graphite?
(a) All the carbon atoms in graphite are sp’ hybridized
fb) !t has a high meiting point.
(¢) Itis a conductor of electricity.
fd) It is used as a fuel in industry.

45. Which of the following statements is/are true about steam

distillation?

(a) Steam distillation is used to obtain ethanol after fermentation
of sugar.

fb) Steam distillation of cloves gives an essential oil that
contains eugenol as the major constituent.

fc) The composition of the distillate remains the same during
steam distillation of cinnamon leaves.

(d) Steam distiliation is used in refining petroleum.

46. Which of the following statements is/are true about metals?
FEJ They conduct electricity.
(cj }?c density of all metals is higher than that of water.
@ M-C_y react with diluie acids aiways liberating H, gas
Majority of the elements are metals.

——
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HF is o weaker ocid {han
HC! in agucous solntion.

§ui

First Statement
_-_-._.#-ﬁ_
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Second Statement
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Fluorine is more clectronegative
than chlorine.

53| Addition of o few drops o
1,80, increases the eleetricnl

conductanee of water.

[

83

5§

The change in [H'] when |
the pH of a solution is
| changed from 1 t¢ 2 is the
same as when the pH is

56

e — —— ——

An oxidation reaction anda
reduction reaction always

Poivvinyl chloride is &an

unsaturated polymer.

than aliphatic ketones.

occur simultanecusly.

——

24| In nucleophilic additionre-
actions. aliphatic aldehyces
are eenerally more reactive

e — i

[I—ﬂzﬂ()i ncid increases the disso-
ciation ol waier molecules,

s e —_—r — o]

Polyvinyl chloride is made by
the polymerization of
CH,=CH-CL.

N —
[Th{e electron release from the
alkyl groups in a ketone makes
the carbony! carbon less
positively charged.

| e S—

E—

changed from 3 to 4.

-

All chemical reactions arel
disproportionation reactions. |

T— e

In aqueocus solution,
pH = ulagmﬁﬁ—i*]

57| C HCHNH, and CHNH, |
are solubie in agueous HCI,

but C,;H,CONH, is

insoluble in aqueous HCL

Base sirength of C,H.CONH,
is higher than that of eitheri
CHCHNH, or CHNH, |

58

39

60

o

Real gases deviate more
from ideal behaviour at high
pressures and low tempera-

——e

A wet litmus paper canmnot
be used te distinguish

beiween CO, and 50,

L —
I re——1

Both CO, and SO, are acidic
gases.

lures.

’{w- decreases as

lemperature is increased,

-

~ — —
—
—— o — - —
e —— o

- e — e —— — s

The ionic preduct of water,

—— T

A real gas molecule has a smaller |
volume than an iceal pgas!
molecule.

the

Dissociation of water is an
exothermic process.




