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SECTION-I
This Section contains 6 multiple choice questions. Each questions has 4 choices (a), (b),
(c) and (d), out of which ONLY ONE is correct.

2 2
Q1 25mLof 5 M weak monoacidic base (K, = 1x 10!2 a 25°C) is titrated with I M HCl inwater at

25°C. The concentration of H* a equivalencepointis

(K, =1x10""at 25°C)

(A)3.7x 103 M (B)3.2x107M (C)32x102M (D)2.7x102M
Ans. [D]

Q.2 Nativeslver meta formsawater solublecomplex with adiluteagueous sol ution of NaCN inthe presence
of

(A) nitrogen (B) oxygen (C) carbondioxide (D) argon
Ans. [B]

Q.3 Under thesamereaction conditions, initial concentration of 1.386 mol dm of asubstance becomeshalf

k
in 40 seconds and 20 secondsthrough first order and zero order kinetics, respectively. Ratio (k_lj of
0
therate constantsfor first order (k,) and zero order (k) of thereactionsis
(A) 0.5mol~! dm? (B) 1.0mol dm3 (C) 1.5mol dm3 (D) 2.0mol~! dm?
Ans. [A]

Q.4  Themgor product of thefollowingreactionis
Me Br

)
F PhSNa
dimethylformamide

NO,

o Me ,SPh Me_ L, Br Me
F é/lz é/SPh SPh
(A) (B) © (D)
NO, NO,

NO, NG,
Ans. [A]
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Q.5 Aqueoussolutionof Na,S,0, onreactionwith Cl,, gives

(A) Na,S,0,4 (B) NaHSO, (C) NaCl (D) NaOH
Ans. [C]
Q.6 Hyperconjugationinvolvesoverlap of thefollowingorbitals
(A)o-o (B)o-p Cp-p D)n-mn
Ans. [B]
SECTION-II

Multiple Correct Answers Types

Thissection contains4 multiple correct answer(s) type questions. Each question has4 choices(A), (B),
(C) and (D), out of which ONE OR M ORE ig/arecorrect.

Q.7 A gasdescribed by van der Waalsequation
(A) behavessmilar to anided gasinthelimit of largemolar volumes
(B) behavessimilar toanideal gasinthelimit of large pressures
(C) ischaracterised by van der Waal s coefficientsthat are dependent on theidentity of thegasbut are
independent of thetemperature
(D) hasthe pressurethat islower than the pressure exerted by the samegasbehaving ideally
Ans. [A,C,D]

Q.8 A solutionof colourlesssalt H on boiling with excessNaOH produces anon-flammablegas. Thegas
evolution ceasesafter sometime. Upon addition of Zn dust to the same sol ution, thegasevol ution restarts.
Thecolourlesssalt(s) His(are)

(A) NH,NO, (B) NH,NO, (C)NH,CI (D) (NH,),SO,

Ans. [A,B]

Q.9 Thecorrect statement(s) about the compound given below is(are)
Cl H

H,C 4
%
Cl H
(A) Thecompoundisopticaly active
(B) The compound possesses centre of symmetry
(C) The compound possesses plane of symmetry
(D) The compound possesses axisof symmetry
Ans. [AD]

Q.10 Thecorrect statement(s) concerning thestructuresk, Fand Gis(are)
OH CH,

T
H,C CH, H,C CH, H,C OH
(B) (F) (G)
(A) E, Fand G areresonance structures (B) E,Fand E, G aretautomers
(C) Fand G aregeometrical isomers (D) Fand G arediastereomers
Ans. [B,C,D]
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Q.11

Ans.

Q.12

Ans.

Q.13

Ans.

SECTION-II
Reasoning Type

This section contains4 reasoning type questions. Each question has 4 choices(A), (B), (C) and (D), out
of whichONLY ONE iscorrect.

STATEMENT-1: Pb** compounds are stronger oxidizing agents than Sn** compounds.

and

STATEMENT-2: Thehigher oxidation statesfor the group 14 el ementsare more stablefor the
heavier members of the group dueto ‘inert pair effect’.

(A) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isacorrect explanation for

STATEMENT-1

(B) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isNOT acorrect explanation

for STATEMENT-1

(C) STATEMENT-1isTrue, STATEMENT-2isFase

(D) STATEMENT-1lisFase, STATEMENT-2isTrue

[C]

STATEMENT-1: Theplot of atomic number (y-axis) versusnumber of neutrons (x-axis) for stable
nuclel showsacurvaturetowards x-axisfromthelineof 45° slope as the atomic
number isincreased.

and

STATEMENT-2: Proton-proton e ectrostati c repul sions begin to overcomeattractiveforces

involving protonsand neutronsin heavier nuclides.
(A) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isacorrect explanation for
STATEMENT-1
(B) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isNOT acorrect explanation
for STATEMENT-1
(C) STATEMENT-1isTrue, STATEMENT-2isFase
(D) STATEMENT-1lisFase, STATEMENT-2isTrue

[A]

STATEMENT-1: Bromobenzene upon reaction with Br, / Fegives 1, 4-dibromobenzene asthe
major product.

and

STATEMENT-2: In bromobenzene, theinductive effect of the bromo group ismore dominant

than themesomeric effect in directing theincoming el ectrophile.
(A) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isacorrect explanation for
STATEMENT-1
(B) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isNOT acorrect explanation
for STATEMENT-1
(C) STATEMENT-1isTrue, STATEMENT-2isFase
(D) STATEMENT-1lisFase, STATEMENT-2isTrue
[C]
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Q.14 STATEMENT-1: For every chemica reaction at equilibrium, standard Gibbsenergy of reactionis
zero
and
STATEMENT-2: At constant temperature and pressure, chemical reactionsare spontaneousin
thedirection of decreasing Gibbs energy.
(A) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isacorrect explanation for
STATEMENT-1
(B) STATEMENT-1isTrue, STATEMENT-2isTrue; STATEMENT-2isNOT acorrect explanation
for STATEMENT-1
(C) STATEMENT-1isTrue, STATEMENT-2isFase
(D) STATEMENT-1lisFase, STATEMENT-2isTrue
Ans. [D]

SECTION-I I

Linked Comprehension Type
Thissection contains 3 paragraphs. Based upon each paragraph, 3 multiple choice questionshaveto be
answered. Each question has4 choices(A), (B), (C) and (D), out of which ONLY ONE iscorrect.

Paragraph for Question No. 15to 17

Inthefollowing reaction sequence, productsl, J and L areformed. K representsareagent.

:5. (I;/Ic? / ether
2 1 NaBH, -COy N K A Cl _Hz
HeX 3 ynal 5 PBr3 7 I 3 H3O+ 7 J > Me/\/\n/ Pd/BaSQ4 L
0 quinoline
Q.15 Thestructureof theproduct | is
Me
A) NN By \—/ \
A) va Br (B) .
SN Me Br
Ans. [D]
Q.16 Thestructuresof compoundsJ and K, respectively, are
OH
Me /\/\/\"/
(A) \:/—COOH and SOCl,  (B) Me 5 and SO,CI,
Me Me
©) "N/ \ and SOCl,, (D) COOH and CH,SO.Cl
COOH \E/_
Ans. [A]
Q.17 Thestructureof productL is
Me
P NN
AN\ Ho (B) m& CHO
CHO
— VNN
© Me—_/ \ / (D) Mme CHO

Ans. [C]
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Q.18

Ans.

Q.19

Ans,

Q.20

Ans,

Paragraph for Question No. 18to 20

Thereare some depositsof nitrates and phosphatesin earth’s crust. Nitrates are more soluble in water.
Nitratesaredifficult to reduce under thelaboratory conditionsbut microbesdoit easily. Ammoniaforms
large number of complexeswith transition metal ions. Hybridization easily explainstheease of sigma
donation capability of NH, and PH,. Phosphine is a flammable gas and is prepared from white
phosphorous.

Amongthefollowing, the correct statement is

(A) Phosphateshaveno biologica significancein humans

(B) Between nitrates and phosphates, phosphates are lessabundant in earth’s crust
(C) Between nitrates and phosphates, nitratesarelessabundant in earth’s crust

(D) Oxidation of nitratesispossiblein soil

[C]

Among thefollowing, thecorrect statement is:

(A) Between NH, and PH,, NH, isabetter el ectron donor becausethelone pair of € ectrons occupies
spherica ‘s’ orbital and is less directional

(B) Between NH, and PH,, PH, isabetter €l ectron donor becausethelone pair of electrons occupies
sp? orbital andismoredirectional

(C) Between NH, and PH,, NH, isabetter €l ectron donor becausethelone pair of €lectrons occupies
sp? orbital andismoredirectional

(D) Between NH, and PH,,, PH, isabetter electron donor becausethelone pair of el ectrons occupies
spherica ‘s’ orbital and is less directional

[C]

White phosphorus on reaction with NaOH gives PH, asone of the products. Thisisa
(A) dimerizationreaction (B) disproportionation reaction

(C) condensation reaction (D) precipitationreaction

[B]
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Q.21
Ans,
Q.22
Ans,

Q.23

Ans.

Paragraph for Question No. 21to 23
Propertiessuch asboiling point, freezing point and vapour pressure of apure solvent changewhen solute
mol ecul esare added to get homogeneous solution. Theseare called colligative properties. Applications
of colligative propertiesarevery useful in day-to-day life. One of itsexamplesisthe use of ethylene
glycol and water mixtureasanti-freezing liquidin theradiator of automobiles.

A solution M isprepared by mixing ethanol and water. The molefraction of ethanol inthemixtureis0.9.

Given: Freezing point depression constant of water (K}Na‘er ) =1.86K kgmol!
Freezing point depression constant of ethanol (K gthanol ) =2.0K kgmol~!
Boiling point el evation constant of water (ngater ) =0.52K kgmol !

Boiling point e evation constant of ethanol (K sthanol ) =1.2K kgmol™!

Standard freezing point of water =273 K
Standard freezing point of ethanol = 155.7 K
Standard boiling point of water = 373K
Standard boiling point of ethanol =351.5K
Vapour pressure of purewater =32.8 mmHg
Vapour pressure of pure ethanol =40 mm Hg
Molecular weight of water =18 gmol~!
Molecular weight of ethanol = 46 gmol~!

Inanswering thefollowing questions, cons der the solutionsto beided dilute solutionsand sol utesto be
non-volatileand non-dissociative.

Thefreezing point of thesolutionM is
(A) 268.7K (B) 268.5 K (C)234.2K (D) 150.9K
[D]

Thevapour pressure of thesolutionM is
(A) 39.3mmHg (B) 36.0mmHg (C) 29.5mmHg (D) 28.8 mmHg

[B]

Water isadded to the solution M such that the molefraction of water in the solution becomes0.9. The

boiling point of thissolutionis
(A) 3804 K (B) 376.2K (C)3755K (D) 354.7K

[B]
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