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PART-C - CHEMISTRY

61. Two closed bulbs of equal volume (V) containing an ideal gas initially at pressure p
i
 and temperature T

1
 are

connected through a narrow tube of negligible volume as shown in the figure below. The temperature of one

of the bulbs is then raised to T
2
. The final pressure p

f
 is :

leku vk;ru (V) ds nks can cYc] ftuesa ,d vkn'kZ xSl izkjfEHkd nkc p
i
 rFkk rki T

1
 ij Hkjh xbZ gS] ,d ux.;

vk;ru dh iryh V~;wc ls tqM+s gSa tSlk fd uhps ds fp=k esa fn[kk;k x;k gSA fQj buesa ls ,d cYc dk rki c<+kdj

T
2 
dj fn;k tkrk gSA vfUre nkc p

f
 gS :

T1

pi , V pi , V 

T1 T1

pf , V p , Vf  

T2

(1*) 
2

i

1 2

T
2p

T T

 
  

(2) 1 2
i

1 2

T T
2p

T T

 
  

(3) 
1 2

i

1 2

T T
p

T T

 
  

(4) 
1

i

1 2

T
2p

T T

 
  

Sol. After raising temperature of one bulb

initial mole = final mole

i f f

i 1 2

p 2V p V p V

RT RT RT


 

i
f

1 1 2

2p 1 1
p

T T T

 
  

 

 
1 2

f i

1 1 2

2T T
p p

T T T




2
f i

1 2

T
p 2p

T T

 
   

62. Which one of the following statements about water is FALSE ?

(1*) There is extensive intramolecular hydrogen bonding in the condensed phase

(2) Ice formed by heavy water sinks in normal water

(3) Water is oxidized to oxygen during photosynthesis

(4) Water can act both as an acid and as a base

ty ds lEcU/k esa fuEu dFkuksa esa ls dkSu lk ,d xyr gS ?

(1) blds la?kfur izkoLFkk esa foLrh.kZ var% v.kqd gkbMªkstu vkcU/k gksrs gSaA

(2) Hkkjh ty }kjk cuk cQZ lkekU; ty esa Mwcrk gSA

(3) izdk'k la'ys"k.k esa ty vkWDlhÑr gksdj vkWDlhtu nsrk gSA

(4) ty] vEy rFkk {kkjd nksuksa gh :i esa dk;Z dj ldrk gS

Sol. There is extensive intermolecular not intramolecular hydrogen bonding in the condensed phase of water
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63. In the Hofmann bromamide degradation reaction, the number of moles of NaOH and Br
2
 used per mole of

amine produced are :

(1) Two moles of NaOH and two moles of Br
2

(2) Four moles of NaOH and one mole of Br
2

(3) One mole of NaOH and one moles of Br
2

(4) Four moles of NaOH and two moles of Br
2

gkQeku czksekekbM fuEuhdj.k vfHkfØ;k esa] NaOH rFkk Br
2
 ds iz;qDr eksyksa dh la[;k izfreksy vehu ds cuus esa

gksxh :

(1) nks eksy NaOH rFkk nks eksy Br
2

(2) pkj eksy NaOH rFkk ,d eksy Br
2

(3) ,d eksy NaOH rFkk ,d eksy Br
2

(4) pkj eksy NaOH rFkk nks eksy Br
2

Sol.

64.(PT)Which of the following atoms has the highest first ionization energy ?

fuEu ijek.kqvksa esa fdldh izFke vk;uu ÅtkZ mPpre gS ?

(1) K (2*) Sc (3) Rb (4) Na

Sol. In general first ionization energy of d-block elements lies between s and p block elements

65. The concentration of fluoride, lead, nitrate and iron in a water sample from an underground lake was found

to be 1000 ppb, 40 ppb, 100 ppm and 0.2 ppm, respectively. This water is unsuitable for drinking due to

high concentration of :

(1) Nitrate (2) Iron (3) Fluoride (4) Lead

Hkwfexr >hy ls izkIr ty izfrn'kZ esa ¶yksjkbM] ysM] ukbVªsV rFkk vk;ju dh lkUnzrk Øe'k% 1000 ppb, 40 ppb, 100

ppm rFkk 0.2 ppm ikbZ xbZA ;g ty fuEu esa ls fdldh mPp lkUnzrk ls ihus ;ksX; ugha gS :

(1) ukbVªsV (2) vk;ju (3) ¶yksjkbM (4) ysM

Sol. Ions Permissible limits
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Iron 0.2 ppm

Fluoride 1.5 ppm

Lead 50 ppb

Nitrate 50 ppm

Hence the concentration of nitrate in a given water sample exceed the permissible limit.

66. The heats of combustion of carbon and carbon monoxide are –393.5 and –283.5 kJ mol–1, respectively.

The heat of formation (in kJ) of carbon monoxide per mole is :

dkcZu rFkk dkcZu eksuksDlkbM dh ngu Å"ek;sa Øe'k% –393.5 rFkk –283.5 kJ mol–1  gSaA dkcZu eksuksDlkbM dh

laHkou Å"ek (kJ esa) izfr eksy gksxh :

(1) –676.5 (2*) –110.5 (3) 110.5 (4) 676.5

Sol. C(s) + O
2
(g)   CO

2
(g) H

1
 = –393.5 kJ mol–1

CO(g) + ½O
2
(g)   CO

2
(g) H

2
 = –283.5 kJ mol

C(s) + ½O
2
(g)   CO(g) H

f
  (CO, g)

H
f
 (CO, g) =  H

1 
– H

2

= –393.5 –(–283.5)

= –110 kJ mol–1

67. The equilibrium constant at 298 K for reaction A + B   C + D is 100. If initial concentration of all the

four species were 1 M each, then equilibrium concentration of D (in mol L–1) will be :

rkieku 298 K ij] ,d vfHkfØ;k A + B   C + D ds fy, lkE; fLFkjkad 100 gSA ;fn izkjfEHkd lkUnzrk lHkh

pkjksa Lih'kht esa ls izR;sd dh 1 M gksrh] rks D dh lkE; lkUnzrk (mol L–1 esa) gksxh :

(1) 1.818 (2) 1.182 (3) 0.182 (4*) 0.818

Sol. A     +     B      C     +     D

t = 0 1             1 1           1 Q = 1 < Keq

t = t
eq

   1–x        1 –x 1+x     1+x

(1 x)(1 x)
100

(1 x)(1 x)

 


 

1 x
10 10 10x 1 x

1 x


    



9
x 0.818

11
 

68. The absolute configuration of  fn;s x;s ;kSfxd dk fujis{k foU;kl gS %
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H

H

OH

Cl

CH3

CO H2

(1) (2S, 3S) (2) (2R, 3R) (3) (2R, 3S) (4*) (2S, 3R)

Sol.

69. For a linear plot of log (x/m) versus log p in a Freundlich adsorption isotherm, which of the following state-

ments is correct ? (k and n are constants)

(1*) Only 1/n appears as the slope (2) log (1/n) appears as the intercept

(3) Both k and 1/n appear in the slope term (4) 1/n appears as the intercept

ÝkW;UMfyd vf/k'kks"k.k lerkih oØ esa log (x/m) rFkk log p ds chp [khaps x;s js[kh; IykV ds fy, fuEu esa ls dkSu

lk dFku lgh gS ? (k rFkk n fLFkjkad)

(1) ek=k 1/n Lyksi ds :i esa vkrk gSA (2) log (1/n) bUVjlsIV ds :i esa vkrk gSA

(3) k rFkk 1/n nksuksa gh Lyksi in esa vkrs gSaA (4) 1/n bUVjlsIV ds :i vkrk gSA

Sol.
1/nx

kp
m


x 1
log log k log p

m n
 

1
slope

n


log k = intercept

70. The distillation technique most suited for separating glycerol from spent-lye in the soap industry is :

(1) Steam distillation (2) Distillation under reduced pressure

(3) Simple distillation (4) Fractional distillation

lkcqu m|ksx esa HkqDr'ks"k ykbZ (LisUV ykbZ) ls fXyljkWy i`Fkd djus ds fy, lcls mi;qDr vklou fof/k gS:

(1) ok"i vklou (2) lekuhr nkc ij vklou

(3) lkekU; vklou (4) izHkkth vklou

Sol. Distillation under reduced pressure.

Glycerol is separated from spent lye by distillation under reduced pressure, as for simple distillation very

high temperature is required which might decompose the component.
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71. Which of the following is an anionic detergent ?

(1) Cetyltrimethyl ammonium bromide (2) Glyceryl oleate

(3) Sodium stearate (4) Sodium lauryl sulphate

fueu esa ls dkSu lk ,ukbfud fMVjtsaV gS ?

(1) lsfVyVªkbesfFky veksfu;e czksekbM (2) fXylfjy vksfy,V

(3) lksfM;e LVhvjsV (4) lksfM;e ykfjy lYQsV

Sol. Glyceryl oleate

Sodium sterate – C
17

H
35

COO–Na+

Sodium lauryl sulphate – CH
3
[CH

2
]

11
SO

4
–Na+

Cetyltrimethyl ammonium bromide  – CH
3
(CH

2
)

15
N+(CH

3
)

3
Br–

72. The species in which the N atom is in a state of sp hybridization is :

og Lih'kht] ftlesa N ijek.kq sp ladj.k dh voLFkk esa gS] gksxh :

(1) 3NO (2) NO
2

(3*) 2NO (4) 2NO

Sol.

73. Thiol group is present in :

Fkk;ksy xzqi ftlesa mifLFkr gS] og gS :

(1*) Cysteine (2) Methionine (3) Cytosine (4) Cystine

Sol.

74. Which one of the following ores is best concentrated by froth floatation method ?

ÝkWFk ¶yksVs'ku fof/k }kjk fuEu esa ls og dkSu lk v;Ld lokZf/kd :i ls lkfUnzr fd;k tk ldrk gS ?

(1*) Galena (2) Malachite (3)  Magnetite (4) Siderite

Sol. PbS = Galena is a sulphide ore hence froth floatation method is best suitable for its concentration.

75. Which of the following statements about low density polythene is FALSE ?

(1) Its synthesis requires dioxygen or a peroxide initiator as a catalyst

(2) It is used in the manufacture of buckets, dust-bins etc
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(3) Its synthesis requires high pressure

(4) It is a poor conductor of electricity

fuEu ?kuRo ds ikyhFkhu ds lEcU/k esa fuEu esa ls dkSu lk dFku xyr gS ?

(1) buesa MkbZvkDlhtu vFkok ijvkWDlkbM buhfl;sVj (izkjEHkd) mRizsjd ds :i esa pkfg,A

(2) ;g cdsV (ckYVh), MLV&fcu] vkfn ds mRiknu esa iz;qDr gksrh gSA

(3) blds la'ys"k.k esa mPp nkc dh vko';drk gksrh gSA

(4) ;g fo|qr dk ghu pkyd gSA

Sol. High density polythene is used for buckets and dustbins

76. Which of the following compounds is metallic and ferromagnetic ?

fuEu esa ls dkSu lk ;kSfxd /kkfRod rFkk QsjkseSxusfVd (ykSg pqEcdh;) gS ?

(1) VO
2

(2) MnO
2

(3) TiO
2

(4) CrO
2

Sol. CrO
2
 fact

77. The product of the reaction given below is :

uhps nh xbZ vfHkfØ;k ds fy, mRikn gksxk &

2 2 3

1. NBS/hv

2. H O/K CO
x

(1)  

O

(2) 

CO H2

(3) (4) 

OH

Sol.   
1. NBS/hv   

Br
2

2 3 2 3H O CO OH H CO     

OH

78. The hottest region of Bunsen flame shown in the figure below is :

uhps nh xbZ fQxj esa cqUlu ¶yse dk lokZf/kd xeZ Hkkx gS %
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region 4

region 3
region 2

region 1

(1)  region 3 (2) region 4 (3) region 1 (4) region 2

Sol.
region 4

region 3
region 2

region 1

Hottest region

79. At 300 K and 1 atm, 15 mL of a gaseous hydrocarbon requires 375 mL air containing 20% O
2
 by volume

for complete combustion. After combustion the gases occupy 330 mL. Assuming that the water formed is in

liquid form and the volumes were measured at the same temperature and pressure, the formula of the

hydrocarbon is :

300 K rFkk 1 atm nkc ij, 15 mL xSlh; gkbMªksdkcZu ds iw.kZ ngu ds fy;s 375 mL ok;q ftlesa vk;ru ds vk/kkj

ij 20%  O
2
 gS] dh vko';drk gksrh gSA ngu ds ckn xSlsa 330 mL ?ksjrh gSA ;g ekurs gq, fd cuk gqvk ty nzo

:i esa gS rFkk mlh rkieku ,oa nkc ij vk;ruksa dh eki dh xbZ gS rks gkbMªksdkcZu dk QkewZyk gS :

(1)  C
4
H

8
(2) C

4
H

10
(3) C

3
H

6
(4) C

3
H

8

Sol. Bonus

volume of O
2
 in air 375 × 0.2 = 75 ml

 x y 2 2 2

y y
C H x O xCO (g) H O

4 2

 
    
 



y
15ml x

4

0 0 15x

 
 

 



After combustion total volume
330 = 330 + 15x
x = 2

Volume of O
2
 used

y
15 x 75

4

 
  

 
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y
x 5

4
 

y = 12

So hydrocarbon is = C
2
H

12

80. The pair in which phosphorous atoms have a formal oxidation state of +3 is :

(1) Orthophosphorous and hypophosphoric acids

(2) Pyrophosphorous and pyrophosphoric acids

(3*) Orthophosphorous and pyrophophorous acids

(4) Pyrophosphorous and hypophosphoric acids

og ;qXe ftuesa QkLQksjl ijek.kqvksa dh QkeZy vkWDlhdj.k voLFkk +3 gS] gS :

(1) vkFkksZQkLQksjl rFkk gkbiksQkLQksfjd ,flM

(2) ik;jksQkLQksjl rFkk ik;jksQkLQksfjd ,flM

(3) vkFkksZQkLQksjl rFkk ik;jksQkLQksjl ,flM

(4) ik;jksQkLQksjl rFkk gkbiksQkLQksfjd ,flM

Sol. Ortho phosphorous acid = H
3
PO

3

Pyrophosphorous  acid (H
4
P

2
O

5
)

81. The reaction of propene with HOCl (Cl
2
  + H

2
O) proceeds through the intermediate :

izksihu dh HOCl (Cl
2
  + H

2
O) ds lkFk vfHkfØ;k ftl e/;orhZ ls gksdj lEiUu gksrh gS] og gS :

(1) CH
3
 – CH(OH)–CH

2
+ (2) CH

3
 – CHCl–CH

2
+

(3) CH
3
–CH+–CH

2
–OH (4) CH

3
 – CH+ – CH

2
– Cl

Sol. 2 2Cl H O HOCl HO Cl    

Cl

3 2 3 2CH CH CH CH CH CH Cl
     

82. 2-chloro-2-methylpentane on reaction with sodium methoxide in methanol yields :

esFksukWy esa 2-Dyksjks-2-esfFkyisUVsu] lksfM;e esFkkDlkbM ds lkFk vfHkfØ;k djds nsrh gS :
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(a) C H CH C – OCH2 5 2 3

CH3

CH3

(b) C H CH C = CH2 5 2 2

CH3

(c) C H CH = C – CH2 5 3

CH3

(1)  c only (2) a & b (3*) All of these (4) a & c

(1)  ek=k c (2) a rFkk b (3) buesa ls lHkh (4) a rFkk c

Sol.
C H CH C – CH2 5 2 3

3º
Cl

CH3

 
3

3

NaOCH

CH OH


 

(E )
2

C H CH C = CH2 5 2 2

CH3

C H CH = C – CH2 5 3

CH3

C H CH C – OCH2 5 2 3

CH3

CH3

(SN )
1

83. Which one of the following complexes shows optiocal isomerism ?

fuEu esa ls dkSu lk dkWEIysDl izdkf'kd leko;ork iznf'kZr djsxk \

(1) trans[Co(en)
2
Cl

2
]Cl (2) [Co(NH

3
)

4
Cl

2
]Cl

(3) [Co(NH
3
)

3
Cl

3
] (4*) cis[Co(en)

2
Cl

2
]Cl

(en = enthlenediamine)

Sol.

is optically active due to absence of plane of symmetry and centre of symmetry

84. The main oxides formed on combustion of Li, Na and K in excess of air are, respectively :

(1) Li
2
O

2
, Na

2
O

2
 and KO

2
(2*) LI

2
O, Na

2
O

2
 and KO

2

(3) Li
2
O, Na

2
O and KO

2
(4) LiO

2
, Na

2
O

2
 and K

2
O

gok ds vkf/kD; esa Li, Na rFkk K ds ngu ij cuus okyh eq[; vkWDlkbMsa Øe'k% gS :

(1) Li
2
O

2
, Na

2
O

2
 rFkk KO

2
(2) LI

2
O, Na

2
O

2
 rFkk KO

2

(3) Li
2
O, Na

2
O rFkk KO

2
(4) LiO

2
, Na

2
O

2
 rFkk K

2
O

Sol. 2 24Li O 2Li O 

2 2 22Na O Na O 

2 2K O KO 

85. 18 g glucose (C
6
H

12
O

6
) is added to 178.2 g water. The vapour pressure of water (in torr) for this aqueous

solution is :

18 g Xyqdksl (C
6
H

12
O

6
) dks 178.2 g ikuh esa feyk;k tkrk gSA bl tyh; foy;u ds fy, ty dk ok"i nkc

(torr esa)  gksxk :
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(1*) 752.4 (2) 759.0 (3) 4.6 (4) 76.0

Sol.
s

s

pº p n

p N




s

s

760 p 18 /180

178.2p
18




s

s

760 p 1 1

p 10 9.9


 

99 × 760 – 99 p
s
 = p

s

s

99 760
p

100




= 752.4

86. The reaction of zinc with dilute and concentrated nitric acid, respectively, produces :

(1) NO and N
2
O (2*) NO

2
 and N

2
O (3) N

2
O and NO

2
(4) NO

2
 and NO

ruq rFkk lkUnz ukbfVªd ,flM ds lkFk ftad dh vfHkfØ;k }kjk Øe'k% mRiUu gksrs gS :

(1) NO rFkk N
2
O (2) NO

2
 rFkk N

2
O (3) N

2
O rFkk NO

2
(4) NO

2
 rFkk NO

Sol. Zn + 4HNO
3
(conc.)   Zn(NO

3
)

2
 + 2NO

2
 + 2H

2
O

4Zn + 10HNO
3
(dilute)   4Zn(NO

3
)

2
 + 5H

2
O + N

2
O

87. Decomposition of H
2
O

2
 follows a first order reaction. In fifty minutes the concentration of H

2
O

2
 decreases

from 0.5 to 0.125 M in one such decomposition. When the concentration of H
2
O

2
 reaches 0.05 M, the rate

of formation of O
2
 will be :

(1) 2.66 L min–1 at STP  (2) 1.34 × 10–2 mol min–1

(3) 6.93 × 10–2 mol min–1 (4*) 6.93 × 10–4 mol min–1

H
2
O

2
 dk fo?kVu ,d izFke dksfV dh vfHkfØ;k gSA ipkl feuV esa bl izdkj ds fo?kVu esa H

2
O

2
 dh lkUnzrk ?kVdj

0.5 ls 0.125 M gks tkrh gSA tc H
2
O

2
 dh lkUnzrk 0.05 M igqaprh gS, rks O

2
 ds cuus dh nj gksxh :

(1) 2.66 L min–1  STP ij  (2) 1.34 × 10–2 mol min–1

(3) 6.93 × 10–2 mol min–1 (4) 6.93 × 10–4 mol min–1

Sol.

1

2

0.5

t

0.25

t

0.125
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2t
1
 = 50

t
1
 = 25 = 1

2

t

n2
25

k



0.693
k

25


2 2 2 2

1
H O H O O

2
 

   2 2 2H O O

2 2

r r
r k H O

1 1/ 2
  

 
2O 2 2

1
r k H O

2
 

2O

1 0.693
r 0.05

2 25
  

2

3
Or 0.693 10 

2

4
Or 6.93 10 

88. The pair having the same magnetic moment is :

[At No. : Cr = 24, Mn = 25, Fe = 26, Co = 27]

(1) [Mn(H
2
O)

6
]2+ and [Cr(H

2
O)

6
]2+ (2) [CoCl

4
]2– and [Fe(H

2
O)

6
]2+

(3) [Cr(H
2
O)

6
]2+ and [CoCl

4
]2– (4*) [Cr(H

2
O)

6
]2+ and [Fe(H

2
O)

6
]2+

,dgh pqEcdh; vk?kw.kZ dk ;qXe gS :

[At No. : Cr = 24, Mn = 25, Fe = 26, Co = 27]

(1) [Mn(H
2
O)

6
]2+ rFkk [Cr(H

2
O)

6
]2+ (2) [CoCl

4
]2– rFkk [Fe(H

2
O)

6
]2+

(3) [Cr(H
2
O)

6
]2+ rFkk [CoCl

4
]2– (4) [Cr(H

2
O)

6
]2+ rFkk [Fe(H

2
O)

6
]2+

Sol. [CoCl
4
]2–  has 3 unpaired electron

Co2+  3d7 4sº

[Fe(H
2
O)

6
]2+  has 4 unpaired electron

[Cr(H
2
O)

6
]2+ has 4 unpaired electron

Cr2+  d4sº
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Code : H

Hence [Cr(H
2
O)

6
]2+ and [Fe(H

2
O)

6
]2+

has same magnetic moment

89. Galvanization is applying a coating of :

xSYoukbts'ku fuEu esa ls fdlds dksV ls gksrk gS %

(1) Cu (2) Zn (3) Pb (4) Cr

Sol. Galvanization is the process of applying a protective zinc coating to prevent rusting.

90. A stream of electrons from a heated filament was passed between two charged plates kept at a potential

difference V esu. If e and m are charge and mass of an electron, respectively, then the value of h/ (where 

is wavelength associated with electron wave) is given by :

,d xeZ fQykesaV ls fudyh bysDVªkWu /kkjk dks V esu ds foHkokUrj ij j[ks nks vkosf'kr IysVksa ds chp ls Hkstk tkrk

gSA ;fn bysDVªkWu ds vkos'k rFkk lagfr Øe'k% e rFkk m gksa rks h/ dk eku fuEu esa ls fdlds }kjk fn;k tk;sxk ?

(tc bysDVªkWu rjax ls lEcfU/kr rjaxnS/;Z gS) :

(1) meV (2*) 2meV (3) meV (4) 2meV

Sol.
h

p



p 2m K.E.

p 2meV


