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CHEMISTRY

SECTION-I
SINGLE CORRECT CHOICE TYPE

Q.1 to Q.30 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

CODE : C

1. The freezing point of benzene decrease by 0.45°C when 0.2 g of acetic acid is added to 20 g of benzene. If

acetic acid associates to form a dimer in benzene, percentage association of acetic acid in benzene will be:

(K
f
 for benzene = 5.12 K kg mol–1)

tc ,flfVd ,flM dk 0.2 g csathu ds 20 g esa feyk;k tkrk gS rks csathu dk fgekad 0.45°C ls de gks tkrk gSA ;fn

,flfVd ,flM csathu esa laxqf.kr gksdj Mkbej (f}r;) cukrk gS rks ,flfVd ,flM dk izfr'krrk laxq.ku gksxk &

(csathu ds fy, K
f
 = 5.12 K kg mol–1)

(1*)  94.6% (2) 64.6% (3) 80.4% (4) 74.6%

Sol. T
f
 = ik

f
 m

0.45 = i × 5.12 × 
0.2

1000
60 20




0.45 6 270 135
i

5.12 512 256


  

135
1 1

256 2

 
    

 

135
1

256 2


  

121 121
0.946

2 256 128


    

Hence percentage association of acetic acid is 94.6%

2. On treatment of 100 mL of 0.01 M solution of CoCl
3
.6H

2
O with excess AgNO

3
, 1.2 × 1022 ions are precipi-

tated. The complex is -

CoCl
3
.6H

2
O ds 0.1 M foy;u ds 100 mL dks AgNO

3 
ds vkf/kD; esa vfHkd`r djus ij 1.2 × 1022 vk;u vo{ksfir

gksrs gSaA ladqy gS &

(1)  [Co(H
2
O)

5
Cl]Cl

2
.H

2
O (2*) [Co(H

2
O)

4
Cl

2
]Cl.2H

2
O

(3) [Co(H
2
O)

3
Cl

3
].3H

2
O (4) [Co(H

2
O)

6
]Cl

3

Sol. CoCl
3
 . 6H

2
O + excess AgNO

3
  AgCl

No of ions precipitated = 1.2 × 1022

Hence No of AgCl precipitated = 
22.2 10

2

 

= 6 × 1021
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moles of AgCl precipitated = 
21

23

6 10

6 10





= 10–2

= 10 milimole
So 10 milimole of AgCl are precipitated from 10 milimole of CoCl

3
 . 6H

2
O

Hence formula of complex is [Co(H
2
O)

4
Cl

2
] Cl . 2H

2
O

3. Which of the following compounds will form significant amount of meta product during mono-nitration

reaction?

eksuksukbVªs'ku vfHkfØ;k esa fuEu esa ls dkSu lk ;kSfxd esVk mRikn dh egRoiw.kZ ek=kk mRiUu djsxk \

(1)  

NHCOCH3

(2) 

OH

(3) 

OCOCH3

(4) 

NH2

Sol.

NH2

 
H



+

Acidification converts aniline to anilinium ion which deactivates the benzene ring which makes its meta

directing.

4. The products obtained when chlorine gas reacts with cold and dilute aqueous NaOH are :

(1)  Cl– and ClO
2

– (2) ClO– and ClO
3
– (3) ClO

2
– and ClO

3
– (4*) Cl– and ClO–

tc Dyksjhu xSl BaMs ,oa ruq tyh; NaOH ds lkFk vfHkfØ;k djrh gS rks izkIr gksus okys mRikn gksaxs &

(1)  Cl– rFkk ClO
2

– (2) ClO– rFkk ClO
3
– (3) ClO

2
– rFkk ClO

3
– (4) Cl– rFkk ClO–

Sol. Cl
2
 + 2NaOH  NaCl + NaOCl + H

2
O

         cold and

         dilute

5. Both lithium and magnesium display several similar properties due to the diagonal relationship; however, the

one which is incorrect, is:

(1)  nitrates of both Li and Mg yield NO
2
 and O

2
 on heating

(2) both form basic carbonates

(3) both form soluble bicarbonates

(4) both form nitrides

fod.kZ lEcU/k ds dkj.k] yhfFk;e rFkk eSXuhf'k;e nksuksa dbZ ,d tSls xq.k iznf'kZr djrs gSa fQj Hkh] og ,d tks xyr gS&

(1)  yhfFk;e rFkk eSXuhf'k;e] nksuksa ds gh ukbVªsV xje djus ij NO
2
 rFkk O

2
 nsrs gSA

(2) nksuksa {kkjh; dkcksZusV cukrs gSA
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(3) nksuksa ?kqyu'khy ckbdkcksZusV cukrs gSA

(4) nksuksa ukbVªkbM cukrs gSA

Sol. (i) 4LiNO
3
  2Li

2
O + 4NO

2
 + O

2

Mg(NO
3
)

2
  MgO + NO

2
 + O

2

6. A water sample has ppm level concentration of following anions :

F– = 10; SO
4

2– = 100; NO
3

– = 50

The anion/anions that make/makes the water sample unsuitable for drinking is/are :

(1)  only SO
4
2– (2) only NO

3
– (3) both SO

4
2– and NO

3
– (4) only F–

,d ty izfrn'kZ esa ih- ih- ,e- (ppm) Lrj dh fuEu _.kk;uksa dh lkUnzrk gSA

F– = 10; SO
4

2– = 100; NO
3

– = 50

og@os _.kk;u tks ty izfrn'kZ dks ihus ds fy, vuqi;qDr cukrk gS@ cukrs gSa@gSa &

(1) ek=k  SO
4
2– (2) ek=k NO

3
– (3) SO

4
2– rFkk NO

3
– nksuksa (4) ek=k F–

Sol. Limiting value

7. The formation of which of the following polymers involves hydrolysis reaction?

(1)  Terylene (2) Nylon 6 (3) Bakelite (4) Nylon 6, 6

fuEu cgqydksa esa ls dkSu ls cgqyd esa ty vi?kVu vfHkfØ;k lfUufgr gS \

(1) Vsjhyhu (2) ukbykWu 6 (3) csdsykbV (4) ukbykWu 6, 6

Sol. Theory

8. The Tyndall effect is observed only when following conditions are satisfied : [surface chemistry]

(a) The diameter of the dispersed particles is much smaller than the wavelength of the light used.

(b) The diameter of the dispersed particle is not much smallar than the wavelength of the light used.

(c) The refractive indices of the dispersed phase and dispersion medium are almost similar in magnitude.

(d) The refractive indices of the dispersed phase and dispersion medium differ greatly in magnitude.

(1)  (b) and (c) (2) (a) and (d) (3*) (b) and (d) (4) (a) and (c)

fVUMy izHkko rHkh fn[kk;h iM+sxk tc fuEu 'krZ larq"V gksrh gS &

(a) ifj{ksfir d.kksa dk O;kl] iz;qDr izdk'k ds rajxnS/;Z dh rqyuk esa cgqr NksVh gksA

(b) ifj{ksfir d.kksa dk O;kl] iz;qDr izdk'k ds rjaxnS/;Z dh rqyuk esa cgqr NksVk ugha gksA

(c) ifj{ksfir izkoLFkk rFkk ifj{ksi.k ek/;e ds viorZukad ifjek.k yxHkx ,d tSls gksA

(d) ifj{ksfir izkoLFkk rFkk ifj{ksi.k ek/;e ds viorZukad ifjek.k cgqr fHkUu gksA

(1)  (b) rFkk (c) (2) (a) rFkk (d) (3) (b) rFkk (d) (4) (a) rFkk (c)

Sol. Tyndall effect is observed when  (1) Diameter or size of dispersed phase particles is not much smaller than

the wavelength of light used
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(2) the refractive indices of the dispersed phase and dispersion medium differ greatly in magnitude

9. pK
a
 of a weak acid (HA) and pK

b
 of a weak base (BOH) are 3.2 and 3.4, respectively. The pH of their salt

(AB) solution is :

,d nqcZy vEy (HA) dk pK
a
 rFkk ,d nqcZy {kkjd (BOH) dk pK

b
 Øe'k% 3.2 rFkk 3.4 gSaA muds yo.k (AB) ds foy;u

dk pH gksxkA

(1) 1.0 (2) 7.2 (3*) 6.9 (4) 7.0

Sol.
H kw ka kb1

p p p p
2
      = w a bk k k1

P P P
2
   

 H 1
p 14 3.2 3.4

2
  

= 6.9

10. The major product obtained in the following reaction is:

fuEu vfHkfØ;k esa izkIr eq[; mRikn gS &

C HOO

O
O

DIBAL – H

(1)  
CHO

CHO
(2) CHO

COOH

OH

(3) CHO

CHO

OH

(4) 
CHO

COOH

Sol.

O

COOH

O

DIBAL - H
OH

CHO

COOH

11. Which of the following compounds will behave as a reducing sugar in an aqueous KOH solution?

,d tyh; KOH foy;u esa fuEu esa ls dkSu lk ;kSfxd ,d vipk;d 'kdZjk ds :i esa O;ogkj djsxk \
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(1)  
OH

OH

OH

CH OCH2 3

HOH C2

O

(2) 

OH

HO

CH OH2HOH C2

OCOCH3

O

(3) 

OH

HO

CH OH2HOH C2 O

(4) 

OH

HO

CH OH2HOH C2

OCH3

O

Sol.

CH OH
2

HO

O
OH

CH OH2

OCOCH3
KOH

CH OH
2

HO

O
OH

CH OH2

OH

12. The correct sequence of reagent for the following conversion will be :

fuEu :ikUrj.k ds fy, vfHkdeZdksa dk lgh Øe gksxk &

CHO

HO CH3
O

CH3

CH3

HO

(1)  [Ag(NH
3
)

2
]+OH–, CH

3
MgBr, H+/CH

3
OH (2)  [Ag(NH

3
)

2
]+OH–, H+/CH

3
OH, CH

3
MgBr,

(3)  CH
3
MgBr, H+/CH

3
OH, [Ag(NH

3
)

2
]+OH– (4)  CH

3
MgBr, [Ag(NH

3
)

2
]+OH–, H+/CH

3
OH

Sol.

O

CHO

CH3
OH

CH3HO

CH3

O

COO

O

COOCH3

H /CH OH+
3

CH MgBr
(excess)

3

[Ag(NH ) ]  OH2
+

3
(tollens test)
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13. Which of the following species is not paramagnetic?

fuEu esa ls dkSu lh Lih'kht vuqpqEcdh; ugha gS \

(1)  B
2

(2) NO (3) CO (4) O
2

Sol. B
2
 = 2

1s 
2

1s 
2

2s  
2

2s 
1

2px 
1

2py
 = Paramagnetic

2
1s

 *2
1s

 2
2s

 *2
2s

 2
2pz

 2
2pz

 2
2py 
*1

2px 
*0

2py
 = Paramagnetic

CO = is like N
2
 hence diamagnetic, O

2
 is paramagnetic

14. Which of the following, upon treatment with tert-BuONa followed by addition of bromine water, fails to

decolourize the colour of bromine?

fuEu esa ls dkSu] tert-BuONa ds lkFk vfHkdr̀ djus rFkk czksehu ty ds feykus ij] czksehu ds jax dks jaxghu djus esa vleFkZ

gksrk gS \

(1)  

Br

O

(2) 
Br

O

(3) 
Br

C H6 5

(4) 
Br

O

Sol. No -hydrogen present in 2nd structure.

15. Which of the following reactions is an example of a redox reaction?

fuEu esa ls dkSu lh vfHkfØ;k vip;ksip; ¼fjMkWDl½ vfHkfØ;k dk mnkgj.k gS \

(1)  XeF
6
 + 2H

2
O XeO

2
F

2
 + 4HF (2) XeF

4
 + O

2
F

2
 XeF

6
 + O

2

(3) XeF
2
 + PF

5
 [XeF]+ PF

6
– (4) XeF

6
 + H

2
O  XeOF

4
 + 2HF

Sol.
4 1 6 0

4 2 2 2Xe F O F Xe F6 O
  

  

In above reachion Xe is oxidised and O is reduced

16. U is equal to :

(1)  Isothermal work (2) Isochoric work (3) Isobaric work (4*) Adiabatic work

U ftlds cjkcj gS] og gS &

(1) lerkih dk;Z (2) le&vk;rfud dk;Z (3) lenkch dk;Z (4) :)ks"e dk;Z

Sol. In case of adiabatic process

U = q + w

U = w

17. Which of the following molecules is least resonance stabilized?

fuEu esa ls dkSu v.kq vuqukfnd :i ls U;wure fLFkj gS \

CHEMISTRY
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(1*)  
O

(2) (3) 
O

(4) 
N

18. The increasing order of the reactivity of the following halides for the S
N
1 reaction is :

S
N
1 vfHkfØ;k ds fy, fuEu gSykbMksa dh vfHkfØ;kRedrk dk c<+rk Øe gS &

(I) 
3 2 3CH CHCH CH

|
C

(II) 3 2 2CH CH CH C (III) 3 6 4 2p H CO C H CH C   

(1)  (II) < (III) < (I) (2) (III) < (II) < (I) (3) (II) < (I) < (III) (4) (I) < (III) < (II)

Sol. III > I > II (Stability of carbocation)

19. 1 gram of a carbonate (M
2
CO

3
) on treatment with excess HCl produces 0.01186 mole of CO

2
. The molar

mass of M
2
CO

3
 in g mol–1 is :

,d dkcksZusV (M
2
CO

3
) ds 1 xzke dks HCl ds vkf/kD; esa vfHkfØr fd;k tkrk gS vkSj mlls 0.01186 eksy CO

2 
iSnk gksrh

gSA M
2
CO

3
 dk eksyj nzO;eku g mol–1 esa gS &

(1) 11.86 (2) 1186 (3) 84.3 (4) 118.6

Sol. M
2
CO

3
 + 2HCl  2MCl + H

2
O + CO

2

Moles of M
2
CO

3
 = moles of CO

2

Let molar mass of M
2
CO

3
 is 'x' then

1
0.01186

x


1
x 84.3

0.01186
 

20. Sodium salt of an organic acid 'X' produces effervescence with conc. H
2
SO

4
. 'X' reacts with the acidified

aqueous CaCl
2
 solution to give a white precipitate which decolourises acidic solution of KMnO

4
.

,d dkcksZfud vEy dk lksfM;e yo.k 'X' lkUnz H
2
SO

4 
ds lkFk cqncqnkgV nsrk gSA 'X' vEyh; tyh; CaCl

2
 ds lkFk

vfHkfØ;k djrk gS vkSj lQsn vo{ksi nsrk gS tks KMnO
4 
ds vEyh; foy;u dks jaxghu cuk nsrk gSA X gS &

(1)  Na
2
C

2
O

4
(2) C

6
H

5
COONa (3) HCOONa (4) CH

3
COONa

Sol. Na
2
C

2
O

4 
+ H

2
SO

4
  CO + CO

2
 + H

2
O + Na

2
SO

4

Na
2
C

2
O

4 
+ CaCl

2
  CaC

2
O

4
(white ppt.) + 2NaCl

CaC
2
O

4 
+ KMnO

4
  CO

2 
+ Mn2+ (colourless)

21. The most abundant elements by mass in the body of a healthy human adult are:

Oxygen (61.4%); Carbon (22.9%); Hydrogen (10.0%); and Nitrogen (2.6%).

The weight which 75 kg person would gain if all 1H atoms are replaced by 2H atoms is :

CHEMISTRY
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,d LoLFk equ"; ds 'kjhj esa ek=kk dh n`f"V ls cgq;k;r ls feyus okys rRo gS% vkWDlhtu (61.4%); dkcZu (22.9%);

gkbMªkstu (10.0%); rFkk ukbVªkstu (2.6%) A 75 kg otu okys ,d O;fDr ds 'kjhj ls lHkh 1H ijek.kqvksa dks 2H

ijek.kqvksa ls cny fn;k tk; rks mlds Hkkj esa tks o`f) gksxh] og gS &

(1)  10 kg (2) 15 kg (3) 37.5 kg (4) 7.5 lg

Sol. Mass of 1H in 75 kg = 75 × 
10

100

= 7.5 kg

moles of 1H atoms  = 
37.5 10

1



Mass of 2H atoms = 7.5 × 103 × 2

= 15 × 103

= 15 kg

So gain in weight = 15 – 7.5

= 7.5 kg

22. The major product obtained in the following reactions i:

fuEu vfHkfØ;k esa izkIr gksus okyk eq[; mRikn gS &

Br
H

C H6 5

C H6 5

(+)

tBuOK



(1)  (–)C
6
H

5
CH(OtBu)CH

2
C

6
H

5
(2) ( )C

6
H

5
CH(OtBu)CH

2
C

6
H

5

(3) C
6
H

5
CH = CHC

6
H

5
(4) (+)C

6
H

5
CH(OtBu)CH

2
C

6
H

5

Sol. -elimination

Ph – CH = CH – Ph

23. Given :

C
(graphite)

 + O
2
(g) CO

2
(g);


r
H° = –393.5 kJ mol–1

H
2
(g) + 

1

2
O

2
(g) H

2
O(l);


r
H° = –285.8 kJ mol–1

CO
2
(g) + 2H

2
O(l) CH

4
(g) + 2O

2
(g);


r
H° = +890.3 kJ mol–1

Based on the above thermochemical equations, the value of 
r
H°  at 298 K for the reaction:

C
(graphite)

 + 2H
2
(g) CH

4
(g) will be:
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fn;k x;k gS :

C
(graphite)

 + O
2
(g) CO

2
(g);


r
H° = –393.5 kJ mol–1

H
2
(g) + 

1

2
O

2
(g) H

2
O(l);


r
H° = –285.8 kJ mol–1

CO
2
(g) + 2H

2
O(l) CH

4
(g) + 2O

2
(g);


r
H° = +890.3 kJ mol–1

Åij fn;s x;s Å"ejklk;fud lehdj.kksa ds vk/kkj ij 298 K ij vfHkfØ;k

C
(graphite)

 + 2H
2
(g) CH

4
(g) ds 

r
Hº dk eku gksxk &

(1)  –144.0 kJ mol–1 (2) +74.8 kJ mol–1 (3) +144.0 kJ mol–1 (4*) –74.8 kJ mol–1

Sol. (I) C
(graphite)

 + O
2
(g) CO

2
(g); H = –393.5 kJ mol–1

(II) H
2
(g) + 

1

2
O

2
(g) H

2
O(l); H = –285.8 kJ mol–1

(III) CO
2
(g) + 2H

2
O(l) CH

4
(g) + 2O

2
(g); H = +890.3 kJ mol–1

(IV) C
(graphite)

 + 2H
2
(g) CH

4
(g) H

IV = 1 + 2 × II + III

H = –393.5+2 (–285.8) + 890.3

= –74.8 kJ/mole

24. In the following reactions, ZnO is respectively acting as a/an :

(a)  ZnO + Na
2
O Na

2
ZnO

2

(b) ZnO + CO
2
 ZnCO

3

(1*) acid and base (2) base and acid (3) base and base (4) acid and acid

fuEu vfHkfØ;kvksa esa ZnO Øe'k% dk;Z djsxk &

(a)  ZnO + Na
2
O Na

2
ZnO

2

(b) ZnO + CO
2
 ZnCO

3
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(1) vEy rFkk {kkjd (2) {kkjd rFkk vEy (3) {kkjd rFkk {kkjd (4) vEy rFkk vEy

Sol. ZnO + Na
2
O Na

2
ZnO

2

acid    base

ZnO + CO
2
 ZnCO

3

base    acid

25. The radius of the second Bohr orbit for hydrogen atoms is:

(Plank's Const. (h) = 6.6262 × 10–34 Js;

mass of electron = 9.1091 × 10–31 kg;

charge of electron (e) = 1.60210 × 10–19 C;

permitivity of vacuum


0
 = 8.854185 × 10–12 kg–1 m–3 A2)

gkbMªkstu ijek.kq ds f}rh; cksj d{kk dk v)ZO;kl gksxk %

(IySad fLFkjkad (h) = 6.6262 × 10–34 Js;

bysDVªkWu dk nzO;eku = 9.1091 × 10–31 kg;

bysDVªkWU dk vkos'k (e) = 1.60210 × 10–19 C;

fuokZr dk ijoS|qrkad


0
 = 8.854185 × 10–12 kg–1 m–3 A2)

(1*)  2.12 Å (2) 1.65 Å (3) 4.76 Å (4) 0.529 Å

Sol. r = 0.529 × 
2n

2

= 0.529 × 4

= 2.116 Å

26. Two reactions R
1
 and R

2
 have identical pre-exponential factors. Activation energy of R

1
 exceeds that of R

2
 by

10 kJ mol–1. If k
1
 and k

2
 are rate constant for reactions R

1
 and R

2
 respectively at 300 K, then ln(k

2
/k

1
) is equal

to : (R = 8.314 J mol–1 K–1)

nks vfHkfØ;kvksa R
1
 rFkk R

2
 ds iwoZ pj?kkrkad xq.kd ,d tSls gSA R

1
 dh lafØ;.k ÅtkZ R

2
 ds lafØ;.k ÅtkZ ls 10 kJ mol–1

T;knk gSA ;fn vfHkfØ;k R
1 
rFkk R

2 
ds fy, 300 K ij nj fu;rakd Øe'k% k

1
 rFkk k

2
 gksa rks ln(k

2
/k

1
) fuEu esa ls fdlds

cjkcj gksxk &

(1*) 4 (2) 8 (3) 12 (4) 6

Sol. k
1
 = 

 3
a2

E 10 10

RTAe

  

k
2
 = 

 a2
E

RTAe


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310 10

1 RT

2

k
e

k

 



310 10

1 RT

2

k
n e

k

 

l

3 3
2

1

k 10 10 10 10
n 4

k RT 8.314 300

 
  


l

27. A metal crystallises in a face centred cubic structure. If the edge length of its unit cell is 'a', the closest approach

between two atoms in metallic crystal will be :

,d /kkrq Qyd dsfUnzr ?ku lajpuk esa fØ:Vyh; gksrh gSA ;fn blds ,dd lsy dh dksj yEckbZ 'a' gS] rks /kkfRod fØLVy

esa nks ijek.kqvksa ds chp lfUudVre nwjh gksxh &

(1)  
2

a
(2) 2a (3) 2 2 a (4) 2 a

Sol. 2a 4r
Closest distance of approach between
two atoms = 2r

 
2a a

2r
2 2

 

28. The group having isoelectronic species is :

og xzqi ftlesa lebysDVªkWuh Lih'kht gS &

(1) O–, F–, Na+, Mg2+ (2) O2–, F–, Na+, Mg2+ (3) O–, F–, Na, Mg+ (4) O2–, F–, Na, Mg2+

Sol. Isoelectronic species are

O2–, F–, Na+, Mg2+ = each has 10 e–

29. Given:

3
2 / /

1.36 , 0.74o o

Cl Cl Cr Cr
E V E V   

2 3 2
2 7 4

O / /Mn
1.33 , 1.51o o

Cr Cr MnO
E V E V    

Among the following, the strongest reducing agent is :

fn;k x;k gS :

3
2 / /

1.36 , 0.74o o

Cl Cl Cr Cr
E V E V   

2 3 2
2 7 4

O / /Mn
1.33 , 1.51o o

Cr Cr MnO
E V E V    
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fuEu esa ls izcyre vipk;d gS &

(1) Cl– (2) Cr (3) Mn2+ (4) Cr3+

Sol. 3
2 / /

1.36 , 0.74o o

Cl Cl Cr Cr
E V E V   

2 3 2
2 7 4

O / /Mn
1.33 , 1.51o o

Cr Cr MnO
E V E V    

Less the value of reduction potential better will be the reducing agent.

Hence Cr is strongest reducing agent.

30. 3-Methyl-pent-2-ene on reaction with HBr in presence of peroxide forms an additon product. The number of

possible stereoisomers for the product is :

(1) Four (2) Six (3) Zero (4) Two

ijkDlkbM dh mifLFkfr esa] 3-esfFky-isUV-2-bZu HBr ds lkFk vfHkfØ;k djus ij ,d ladyu mRikn cukrk gSA mRikn

ds fy, lEHko f=kfoe leko;fo;ksa dh la[;k gksxh &

(1) pkj (2) N% (3) 'kwU; (4) nks

Sol. C – C = C

C

 – C – C

           HBr/H O22

      C  C  C  C  C

C

HBr
 (anti-Markonikoff addition)

No. of stereoisomer = 22 = 4.


