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CHEMISTRY
SECTION-I

SINGLE CHOICE QUESTIONS
Q.19 to Q.28 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

19. The order of basicity among the following compounds is :

fuEufyf[kr ;kSfxdksa esa {kkjdrk dk Øe gS%

        I                     II                   III       IV

(A) IV > I > II > III (B) IV > II > III > I (C) I > IV > III > II (D) II > I > IV > III

Ans. A

Sol.




The conjugate acid is stabilized by resonance with two different

      – NH
2
 group.




The conjugate acid is stabilized by resonance with one – NH

2

       group and by inductive effect of –CH
3
 group

 
H – N

       The conjugate acid is stabilized by resonance with only one NH
2

     group.

(III) Least basic, as the LP is used in aromaticity.

20. The major product of the following reaction is :

fuEufyf[kr vfHkfØ;k dk eq[; mRikn gS%

(A) 

N C2 l

ONa





(B)  

N=N

OH

(C) 

OH

Cl

(D) 

N=N OH
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Ans. B

Sol.

N=N

OH

OH

NH2

N=N

O
–

OH

Cl –N N

O–

Cl 
N N

(i) NaNO, HCl, 0ºC 2 (ii) aq NaOH

(ii) aq NaOH



21. Which of the following combination will produce H
2
 gas ?

(A) Au metal and NaCN(aq) in the presence of air

(B) Zn metal and NaOH(aq)

(C) Fe metal and conc. HNO
3

(D) Cu metal and conc. HNO
3

fuEufyf[kr esa ls dkSulk la;kstu H
2
 xSl mRikfnr djsxk\

(A) Au /kkrq ,oa NaCN ok;q dh mifLFkfr esa (tyh;)

(B) Zn /kkrq ,oa NaOH (tyh;)

(C) Fe /kkrq ,oa lkUnz HNO
3

(D) Cu /kkrq ,oa lkUnz HNO
3

Ans. B

Sol. Fe + conc. HNO
3
 ––Passivity

Cu + conc. HNO
3
 ––NO

2

Au + NaOH + O
2
 ––[Au(CN)

2
]–

Zn + NaOH ––Na
2
ZnO

2
 + H

2

22. The standard state Gibbs free energies of formation of C(graphite) and C(diamond) at T = 298 K are


f
Gº [C(graphite)] = 0 kJ mol–1


f
Gº [C(diamond)] = 2.9 kJ mol–1

The standard state means that the pressure should be 1 bar and substance should be pure at a given tempera-

ture. The conversion of graphite [C(graphite)] to diamond [C(diamond)] reduces its volume by

2 × 10–6 m3 mol–1. If C(graphite) is converted to C(diamond) isothermally at T = 298 K, the pressure at which

C(graphite) is in equilibrium with C(diamond), is :

[Useful information : 1 J = 1 kg m2 s–2; 1 Pa = 1kg m–1 s–2; 1 bar = 105 Pa]

(A) 14501 bar (B) 29001 bar (C) 1450 bar (D) 58001 bar

C(xzsQkbV] graphite) rFkk C(ghjk] diamond) cuus dh T = 298 K ij ekud voLFkk dh fxCt eqDr ÅtkZ;sa
(standard state Gibbs free energies of formation at T = 298 K)


f
Gº [C(graphite)] = 0 kJ mol–1


f
Gº [C(diamond)] = 2.9 kJ mol–1  gS
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ekud voLFkk dk eryc gS] fd fn, x, rkieku ij nkc 1 bar gksuk pkfg, vkSj inkFkZ 'kq) gksuk pkfg,A
C(xzsQkbV) dk C(ghjk) esa ifjorZu blds vk;ru dks 2 × 10–6 m3 mol–1 ?kVkrk gSA ;fn T = 298 K ij
C(xzsQkbV) dk C(ghjk) esa lerkih ifjorZu fd;k tk; rks og nkc ftl ij C(xzsQkbV), C(ghjk) ds lkE;koLFkk
esa gS] gS

[mi;ksxh lwpuk: 1 J = 1 kg m2 s–2; 1 Pa = 1kg m–1 s–2; 1 bar = 105 Pa]

(A) 14501 bar (B) 29001 bar (C) 1450 bar (D) 58001 bar

Ans. A

Sol. dG = VdP – SdT

At 298 K, SdT = 0

dG = VdP

P P

1 1

dG VdP G Gº V(P 1)      [Solids involed  V almost constant]

r diamond d graphite gG [Gº V (P 1)] [Gº V (P 1)]       

0 = 2.9 × 103 + (P – 1) 105 (–2 × 10–6)

 P = 14501 bar

23. The order of the oxidation state of the phosphorus atom in H
3
PO

2
, H

3
PO

4
, H

3
PO

3
 and H

4
P

2
O

6
 is :

H
3
PO

2
, H

3
PO

4
, H

3
PO

3
 rFkk H

4
P

2
O

6
 esa QkWLQksjl ijek.kq dh vkWDlhdj.k voLFkk dk Øe gS%

(A) H
3
PO

4
 > H

4
P

2
O

6
 > H

3
PO

3
>H

3
PO

2
(B) H

3
PO

2
 > H

3
PO

3
 > H

4
P

2
O

6
>H

3
PO

4

(C) H
3
PO

4
 > H

3
PO

2
 > H

3
PO

3
>H

4
P

2
O

6
(D) H

3
PO

3
 > H

3
PO

2
 > H

3
PO

4
>H

4
P

2
O

6

Ans. A

Sol. Correct order : 3 4 4 2 6 3 3 3 2
( 5) ( 4) ( 3) ( 1)

H PO H P O H PO H PO
   

  

24. For the following cell,

fuEufyf[kr lsy ds fy,

Zn(s)|ZnSO
4
(aq) || CuSO

4
(aq)|Cu(s)

when the concentration of Zn2+ is 10 times the concentration of Cu2+, the expression for G (in J mol–1) is

[F is Faraday constant; R is gas constant; T is temperature; Eº(cell) = 1.1 V]

tc Zn2+ dh lkUnzrk Cu2+ dh lkUnzrk ls 10 xquk gS] rks G (J mol–1 esa) ds fy, O;atd (expression) gS

[F QSjkMs fu;rkad gS] R xSl fu;rkad gS] T rkieku gS] vkSj lsy ds Eº dk eku 1.1 V gS]

(A) 2.303 RT – 2.2 F (B) 1.1 F (C) –2.2 F (D) 2.303 RT + 1.1 F

Ans. A

Sol.
2

10 2

[Zn ]
G Gº 2.303 RT log Q ;Q

[Cu ]




    

= –2F(1.1) + 2.303 RT log
10

10

= 2.303 RT –2.2 F
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25. Pure water freezes at 273 K and 1 bar. The addition of 34.5 g of ethanol to 500 g of water changes the freezing

point of the solution. Use the freezing point depression constant of water 2 kg mol–1. The figures shown below

represent plots of vapour pressure (V.P.) versus temperature (T). [molecular weight of ethanol is 46 g mol–1]

Among the following, the option representing change in the freezing point is :

'kq) ty 273 K vkSj 1 bar ij fgehHkwr (freezes) gksrk gSA 34.5 g ,sFksukWy dks 500 g ty esa Mkyus ij foy;u
dk fgekad cny tkrk gSA ty dk fgekad voueu fLFkjkad (freezing point depression constant) 2 kg mol–1 ysaA
uhps fn[kk, fp=k ok"i nkc (V.P.) dks rkieku (T) ds fo:) vkys[kksa dks fu:fir djrs gSaA fuEufyf[kr esa ls
fodYi tks fgekad esa cnyko dks fu:fir djrk gS] gS [,FksukWy dk vkf.od Hkkj 46 g mol–1 gSA]

(A) 

1

Ic
e

Water

V
.P

./
b

ar

270 273
T/K

(B) 
Ic

e

1

V
.P

./
b

ar

Water

271 273
T/K

(C) 
Ic

e
1

V
.P

./
b

ar

Water

270 273
T/K

(D) 

1

Ic
e

Water

V
.P

./
b

ar

271 273
T/K

Ans. C

Sol. As T increase, V.P. increases. So C & D options get rejected.

T
f
 = K

f
 × m

f

34.5 / 46
273 T ' 2

0.5
  

T'
f
 = 270 K

SECTION-II
MULTIPLE CORRECT CHOICE TYPE

Q.26 to Q.32 has four choices (A), (B), (C), (D) out of which ONE OR MORE may be correct.

26. In a bimolecular reaction, the steric factor P was experimentally determined to be 4.5. The correct option(s)

among the following is(are) :

(A) The activation energy of the reaction is unaffected by the value of the steric factor

(B) Since P = 4.5, the reaction will not proceed unless an effective catalyst is used

(C) The value of frequency factor predicted by Arrhenius equation is higher than that determined experimen-

tally

(D) Experimentally determined value of frequency factor is higher than that predicted by Arrhenius equation
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,d f}v.kqd vfHkfØ;k esa f=kfoe foU;klh ?kVd (steric factor) P dk izk;ksfxd eku 4.5 fu/kkZfjr fd;k x;kA
fuEufyf[kr esa ls lgh fodYi gS/gSa%
(A) f=kfoe foU;klh ?kVds d eku ls vfHkfØ;k dh lfØ;.k ÅtkZ (activation energy) vizHkkfor jgrh gS
(B) D;ksafd P = 4.5 gS, tc rd izHkkoh mRizsjd dk mi;ksx uk fd;k tk,] rks vfHkfØ;k vkxs ugha c<+sxh
(C) vkjhfu;l lehdj.k }kjk vuqekfur eku vko`fÙk ?kVd (frequency factor) ds izk;ksfxd eku ls vf/kd gS
(D) vko`fÙk ?kVd (frequency factor) dk izk;ksfxd eku vkjhfu;l lehdj.k }kjk vkuqekfur eku ls vf/kd gS

Ans. AD

Sol. (A) E
a
 is independent of steric factor

(D) Since P = 4.5, rate of reaction is more than that of theoretically calculated.

27. For a reaction taking place in a container in equilibrium with its surroundings, the effect of temperature on its

equilibrium constant K in terms of change in entropy is described by :

(A) With increase in temperature, the value of K for exothermic reaction decreases because favourable change

in entropy of the surroundings decreases

(B) With increase in temperature, the value of K for exothermic reaction decreases because the entropy

change of the system is positive

(C) With increase in temperature, the value of K for endothermic reaction increases because the entropy

change of the system is negative

(D) With increase in temperature, the value of K for endothermic reaction increases because unfavourable

change in entropy of the surroundings decreases

ifjos'k (surroundings) ds lkFk lkE;oLFkk esa ,d ik=k esa gks jgh ,d vfHkfØ;k ds fy,] ,UVªkWih esa cnyko ds
vuqlkj blds lkE;koLFkk fLFkjkad K ij rkieku ds izHkko dk o.kZu ,sls fd;k tkrk gS%
(A) rkieku c<+us ds lkFk m"ek{ksih (exothermic) vfHkfØ;k ds lkE;koLFkk fLFkjkad K eku ?kVrk gS D;ksafd
ifjos'k dh vuqdwy ,UVªksih esa cnyko ?kVrk gS
(B) rkieku c<+us ds lkFk m"ek{ksih (exothermic) ds lkE;koLFkk fLFkjkad K eku ?kVrk gS D;ksafd fudk; dh
,UVªksih esa cnyko /kukRed gS
(C) rkieku c<+us ds lkFk m"ek'kks"kh (endothermic) vfHkfØ;k ds lkE;koLFkk fLFkjkad K eku c<+rk gS D;ksafd
fudk; dh ,UVªksih esa cnyko _.kkRed gS
(D) rkieku c<+us ds lkFk m"ek'kks"kh (endothermic) vfHkfØ;k ds lkE;koLFkk fLFkjkad K eku c<+rk gS D;ksafd
ifjos'k dh izfrdwy ,UVªksih esa cnyko ?kVrk gS

Ans. AD

Sol. Surr

Surr

H
S

T


 

For endothermic, if T
Surr.

 increases, S
Surr

 will increases.

For exothermic, if T
Surr.

 increases, S
Surr

 will decreases.

28. The correct statement(s) about surface properties is(are)

(A) Adsorption is accompanied by decrease in enthalpy and decrease in entropy of the system

(B) Cloud is an emulsion type of colloid in which liquid is dispersed phase and gas is dispersion medium

(C) The critical temperatures of ethane and nitrogen are 563 K and 126 K, respectively. The adsorption of

ethane will be more than that of nitrogen on same amount of activated charcoal at a given temperature

(D) Brownian motion of colloidal particles does not depend on the size of the particles but depends on viscosity of

the solution
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i`"B xq.kksa (surface properties) ds ckjs esa lgh dFku gS/gSa%
(A) vf/k'kks"k.k (Adsorption)] fudk; dh ,UVªkWih ?kVus vkSj ,UFkSYih ?kVus ds lkFk gksrk gS
(B) ckny ,d beY'ku izdkj dk dksykbM gS ftlesa nzo ifjf{kIr izkoLFkk (dispersed phase) gS vkSj xSl ifj{ksi.k
ek/;e (dispersion medium) gS
(C) ,Fksu vkSj ukbVªkstu ds ØkfUrd rkieku (critical temperature) Øe'k% 563 K rFkk 126 K gSaA ,d fn, x;s
rkieku ij lfØf;r pkjdksy dh leku ek=kk ij ,Fksu dk vo'kks"k.k ukbVªkstu dh vis{kk vf/kd gksxk
(D) dksykbZMh d.kksa dh czkÅuh xfr d.kksa ds vkdkj ij fuHkZj ugha gksrh ijUrq foy;u dh ';kurk (Viscosity)

ij fuHkZj djrh gS
Ans. AC

Sol.  Higher the critical temperature, higher will be extent of adsorption.

 Cloud is an arosol, imulsions are liquid-liquid colloidal system.

 For adsorption H  negative : S negative

 Brownian movement of colloidal particals depends on size of particles.

29. Among the following, the correct statement(s) is(are) :

(A) AlCl
3
 has the three-centre two-electron bonds in its dimeric structure

(B) BH
3
 has the three-centre two-electron bonds in its dimeric structure

(C) Al(CH
3
)

3
 has the three-centre two-electron bonds in its dimeric structure

(D) The Lewis acidity of BCl
3
 is greater than that of AlCl

3

fuEufyf[kr esa ls lgh dFku gS/gSa%
(A) AlCl

3
 dh f}r;h lajpuk (dimeric structure) esa f=kdsUnz&nks bysDVªkWu vkca/k gS

(B) BH
3
 dh f}r;h lajpuk (dimeric structure) esa f=kdsUnz&nks bysDVªkWu vkca/k gS

(C) Al(CH
3
)

3
 dh f}r;h lajpuk (dimeric structure) esa f=kdsUnz&nks bysDVªkWu vkca/k gS

(D) BCl
3
 dh yqbZl vEyrk AlCl

3
 ls vf/kd gS

A. BCD

Sol. Structure of Al
2
(CH

3
)

6

C

C
Al Al

H C3

H C3

CH3

CH3

H
H H

H
H H

3 center-2 electron bond

 BCl
3
 is stronger lewis acid due to small size of boron.

 Structure of Al
2
Cl

6

Cl

Cl Cl

Cl Cl

Cl
AlAl

 Structure of B
2
H

6
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H

H
B B

H

H

H

H

3 center-2 electron bond

30. For the following compounds, the correct statement(s) with respect to nucleophilic substitution reactions is(are):

U;qfDyvksfQfyd izfrLFkkiu vfHkfØ;kvksa (nucleophilic substitution reactions) ds lanHkZ esa fuEufyf[kr ;kSfxdksa ds
fy, lgh dFku gS/gSa%

(I) 
Br

(II) 
Br

(III) 

CH3

CH3

BrH3C C (IV) Br

CH3

(A) I and III follow S
N
1 mechanism

(B) Compound IV undergoes inversion of configuration

(C) The order of reactivity for I, III and IV is : IV > I > III

(D) I and II follow S
N
2 mechanism

(A) I rFkk III  S
N
1 fØ;kfof/k dk vuqlj.k djrs gSa

(B) ;kSfxd IV esa foU;kl (configuration) dk izrhiu (inversion) gksrk gS
(C) I, III rFkk IV ds fy, vfHkfØ;k'khyrk dk Øe gS% IV > I > III

(D) I vkSj II  S
N
2 fØ;kfof/k dk vuqlj.k djrs gSa

A. ABCD

Sol. (A) Compound Br, 2º Benzylic may follow both path S
N
1 and S

N
2.

(B) I is 
Br

 (1º benzylic halide) and 

CH3

C

CH3

H3C Br (3º alkyl halide). Follow S
N
1.

(D) I and II follow S
N
2 also, as both are 1º halide.

31. The option(s) with only amphoteric oxides is(are)

dsoy mHk;/kehZ (amphoteric) vkWDlkbMksa okyk/okys fodYi gS/gSa%
(A) ZnO, Al

2
O

3
, PbO, PbO

2
(B) Cr

2
O

3
, CrO, SnO, PbO

(C) Cr
2
O

3
, BeO, SnO, SnO

2
(D) NO, B

2
O

3
, PbO, SnO

2

A. AC

Sol. NO Neutral

B
2
O

3
Acidic

CrO Basic

All other oxides are amphoteric
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32. Compounds P and R upon ozonolysis produce Q and S, respectively. The molecular formula of Q and S is

C
8
H

8
O. Q undergoes Cannizzaro reaction but not haloform reaction, whereas S undergoes haloform reaction

but not Cannizzaro reaction.

P(i)
(i) O /CH C  3 2 2l

(ii) Zn/H O 2

Q

(C H O)8 8

(ii) R
(i) O /CH C  3 2 2l

(ii) Zn/H O 2

S

(C H O)8 8

The option(s) with suitable combination of P and R, respectively, is (are) :

;kSfxd P rFkk R ds vkstksuhdj.k (ozonolysis) djus ij Øe'k% Q rFkk S mRiUu gksrs gSaA mRikn Q rFkk S dk
vkf.od lw=k C

8
H

8
O gSA Q dSfutkjks (Cannizzaro reaction) gksrh gS ijUrq gsyksQkWeZ vfHkfØ;k (haloform

reaction) ugha gksrh] tcfd S dh gkWyksQkWeZ vfHkfØ;k gksrh gS] ijUrq dSfutkjks vfHkfØ;k ugha gksrh%

P(i)
(i) O /CH C  3 2 2l

(ii) Zn/H O 2

Q

(C H O)8 8

(ii) R
(i) O /CH C  3 2 2l

(ii) Zn/H O 2

S

(C H O)8 8

P vkSj R ds mfpr la;kstu okyk fodYi Øe'k% gS (gSa) :

(A) 

CH3

CH3

H3C
CH3

CH3

CH3

and

(B) 
CH3

andH3C

(C) 

CH3

CH3

H3C
CH3

and

H3C

(D) 
CH3

andH3C H3C

ANS. BC

Sol. (B) CH3 CH3

3 2 2

2

(i)O ,CH Cl

(ii) Zn,H O
 Q(C H O). ie8 8 C

H

O

CH3

3 2 2

2

(i)O ,CH Cl

(ii)Zn,H O
 (S)

C

O

CH3
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(C)

CH3

C

H

CH3

3 2 2

2

O ,CH Cl

Zn,H O


CH3

CH2

C

O

CH3

3 2 2

2

O ,CH Cl

Zn,H O
C

C

CH3

CH3

CH3

SECTION-III
PARAGRAPH TYPE QUESTIONS

Q.33 to Q.36 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

PARAGRAPH-I [33-34]

Upon heating KClO
3
 in the presence of catalytic amount of MnO

2
, a gas W is formed. Excess amount of W

reacts with white phosphorus to give X. The reaction of X with pure HNO
3
 gives Y and Z.

MnO
2
 dh mifLFkfr esa KClO

3
 dk rkiu djus ij ,d xSl W curh gSA W dh vf/kD; ek=k lQsn

QkLQksjl ds lkFk vfHkfØ;k djds X nsrh gSA X dh 'kq) HNO
3
 ds lkFk vfHkfØ;k Y rFkk Z nsrh gSA

33. W and X are, respectively :

W rFkk X Øe'k% gSa :

(A) O
3
 and P

4
O

6
(B) O

2
 and P

4
O

6
(C) O

2
 and P

4
O

10
(D) O

3
 and P

4
O

10

A. C

34. Y and Z are, respectively :

Y rFkk Z Øe'k% gSa :

(A) N
2
O

5
 and HPO

3
(B) N

2
O

3
 and H

3
PO

4

(C) N
2
O

4
 and HPO

3
(D) N

2
O

4
 and H

3
PO

3

A. A

Sol. (33-34)

2
3 2MnO

(W)

KClO KCl O 

4 2 4 10
(white) (excess) (X)

P O P O 

4 10 3 2 5 3
(Y) (Z)

P O HNO N O HPO  
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PARAGRAPH-II [35-36]
The reaction of compound P with CH

3
MgBr(excess) in (C

2
H

5
)

2
O followed by addition of H

2
O gives Q. The

compound Q on treatment with H
2
SO

4
 at 0ºC gives R. The reaction of R with CH

3
COCl in the presence of

anhydrous AlCl
3
 in CH

2
Cl

2
 followed by treatment with H

2
O produces compound S. [Et in compound P is ethyl

group]

C 2O Et( )H C C3 3

P

Q R S

(C
2
H

5
)

2
O  esa ;kSfxd P dh CH

3
MgBr dh vf/kdrk ds lkFk vfHkfØ;k ds mijkUr ty Mkyus ij Q feyrk gSA

;kSfxd Q  H
2
SO

4
 ds lkFk 0ºC ij foospu djus ij R nsrk gSA CH

2
Cl

2 
esa R dh futZyh; AlCl

3
 dh mifLFkfr

esa CH
3
COCl ds lkFk vfHkfØ;k ds mijkUr ty Mkyus ij ;kSfxd S mRiUu gksrk gSA

[;kSfxd P esa Et ,fFky xzqi gSA]

C 2O Et( )H C C3 3

P

Q R S

35. The reactions, Q to R and R to S, are :

(A) Dehydration and Friedel-Crafts acylation

(B) Friedel-Crafts alkylation, dehydration and Friedel-Crafts acylation

(C) Friedel-Crafts alkylation and Friedel-Crafts acylation

(D) Aromatic sulfonation and Friedel-Crafts acylation

Q ls R vkSj R ls S vfHkfØ;k,¡ gSa
(A) futZyhdj.k vkSj ÝhMy&Øk¶V ,sflfydj.k (Friedel-Crafts acylation)

(B)  ÝhMy&Øk¶V ,sflfydj.k (Friedel-Crafts alkylation) , futZyhdj.k vkSj ÝhMy&Øk¶V ,sflfydj.k
(Friedel-Crafts acylation)

(C) ÝhMy&Øk¶V ,sflfydj.k (Friedel-Crafts alkylation)  vkSj ÝhMy&Øk¶V ,sflfydj.k (Friedel-Crafts

acylation)

(D) ,sjksesfVd lYQksuSlu vkSj ÝhMy&Øk¶V ,sflfydj.k (Friedel-Crafts alkylation)

A. C

Sol.

C 2O Et( )CH C3 3

P

C(CH ) C3 3

Q

CH3

OH

CH3

2 4H SO /0ºC
3

2 5 2

(i) CH MgBr in excess

(ii) (C H ) O


(CH ) C3 3

R

3 3

2 2

(i) CH COCl;AlCl

CH Cl


CH3

CH3

(CH ) C3 3
CH3

CH3

CH3O
C

S
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36. The product S is :

mRikn S gS :

(A) (H3C) C3

HO3S
CH3O

COCH3

(B) (H3C) C3

H3COC
CH3H3C

(C) (H3C) C3

CH3

COCH3

H3C
(D) (H3C) C3

CH3

COCH3

A. C

Sol. Process involed in Q ––R reaction is alkylation

Process involed in R ––S reaction is acylation.


