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CHEMISTRY

PART - C
CHEMISTRY

SINGLE CORRECT CHOICE TYPE

Q.61 to Q.90 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

61. Total number of lone pair of electrons in 3I  ion is

3I  vk;u eas bysDVªkWUkksa ds ,dkdh ;qXe dh dqy la[;k gksxh

(1) 9 (2) 12 (3) 3 (4) 6

Ans. 1

Sol. Structure of 3I  is

I — I — I : :
.. .. ..

.. .. ..
.   . .   .

..

Each iodine atom contains 3 lone pairs, hence total number of lone pairs is 9

62. Which of the following satls is the most basic in aqueous solution

fuEu yo.kksa esa dkSu lk tyh; foy;u esa lokZf/kd {kkfj; gSaA

(1) FeCl
3

(2) Pb(CH
3
COO)

2
(3) Al(CN)

3
(4) CH

3
COOK

Ans 4

Sol. FeCl
3 
is a salt of weak base and strong acid

Pb(CH
3
COO)

2 
is a salt of weak acid and weak base

Al(CN)
3 
is a salt of weak base and weak acid

CH
3
COOK  is a salt of weak acid and strong base hence its aqueous solution will be most basic.

63. Phenol reacts with methyl chloroformate in the presence of NaOH to form proudct

A. A react with Br
2
 to from product B. A and B are respectively

NaOH  dh mifLFkfr eas fQukWy] esfFky DyksjksQkWesZV ls vfHkfØ;k djds A mRikn cukrk gSaA A ,Br
2 
ds lkFk vfHkfØ;k

djds mRikn B nsrk gSaA A rFkk B Øe'k% gSa

(1) 

(2) 

(3) 
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(4) 

Ans. 1

Sol.

OH

 Cl�C OCH3�

NaOH

O

 

O C OCH� 3�

O

2Br

O C OCH� 3�

O

Br

First reaction follows SNth mechanism while second reaction

 follows electrophilic substitution reaction

64. The increasing order of basicity of the following compounds is

fuEu ;kSfxdksa dh {kkfj;rk dk c<rk Øe gSa

(a) 

(b) 

(c) 

(d) 

(1) (b) < (a) <(d) < (c)

(2) (d) < (b) <(a) < (c)

(3) (a) < (b) <(c) < (d)

(4) (b) < (a) <(c) < (d)

Ans. 1

Sol. To find out basic strength always think for available  electron density so order will be

 > > >

3Na/liq NH
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65. An alkali is titrated against an acid with methyl orange as indicator which of the following is a correct

combination

            Base Acid End point

(1)     Weak Strong Yellow to pinkish red

(2)     Strong Strong Pink to colourless

(3)    Weak Strong Colourless to pink

(4)   Strong Strong Pinkish red to yellow

esfFky vkjsUTk dks ,d lwpd ds :i eas iz;ksx djds ,d {kkj dks ,d vEy ds fo:) vuqekfir fd;k tkrk gSA fuEu

esa ls dkSu lk ,d lgh la;ksx gS\

           {kkj vEy vUR; fcUnq

(1)     nqcZy izcy ihys ls xqykch yky

(2)     izcy izcy xqykch ls jaxghu

(3)    nqcZy izcy jaxghu ls xqykch

(4)   izcy izcy xqykch yky ls ihyk

Ans. 1

Sol. Color transition pH range of methyl orange is

Pinkish red  
3.1 4.1

  yellow

                   ........................ alkali

acid

If initially weak base is present in beaker than pH is greater than 4 and color is yellow and just after

equivalance point due to presence of strong acid, pH will be less than 3.1 and color will change to pinkish

red.

66. The trans alkenes are formed by the reducation of alkynes with

fuEu eas ls fdlds lkFk ,Ydkbukas ds vip;u }kjk VªkUl ,YdhUl curs gSaA

(1) Na/liq.NH
3

(2) Sn–HCl (3)  H
2
-Pd/C,BaSO

4
(4) NaBH

4

Ans. 1

Sol. Alkyne 3Na/liq NH  
R

R

 (birch reducation)
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67. The ratio of mass percent of C and H of an organic compound (C
x
H

y
O

z
)  is 6 : 1. If one molecule of the

above compound  (C
x
H

y
O

z
) contains half as much oxygen as required to burn  one molecules of compound

C
x
H

y
 completelyto CO

2
 and H

2
 O.The empirical formula of compound C

x
H

y
O

z
 is

,d dkcZfud ;kSfxd (C
x
H

y
O

z
) eas C rFkk H ds lagfr izfr'krrk dk vuqikr 6 :1 gSaA ;fn mijksDr ;kSfxd ds ,d

v.kq esa vkDlhtu dh ek=kk ;kSfxd C
x
H

y
ds ,d v.kq dks iw.kZ :i ls tykdj   CO

2
 rFkk  H

2
O eas cnyusa okyh

vkWDlhtu dh ek=kk dh vk/kh gSaA ;kSfxd C
x
H

y
O

z
 dk ewykuqikrh lw=k gSa

(1) C
3
H

4
O

2
(2) C

2
H

4
O

3
(3) C

3
H

6
O

3
(4) C

2
H

4
O

Ans 2

Sol. C
x
H

y 
+ 2 2 2

y y
x O xCO H O

4 2

 
   

 

1 y z
x

2 4 2

 
  

 

y
x z

4
 

x 12 12x y 16z
6

12x y 16z y

  
 

 

12x
6

y


2x = y      x = y/2

2x
x z

4
 

3x
z

4
 ;

2z
x

3


y 2z
x

2 3
  ;

x y z

1 2 3 / 2
 

x:y:z = 2:4:3

68. Hydrogen peroxide oxidises [Fe(CN)
6
]4– to [Fe(CN)

6
]3–in acidic medium but reduces [Fe(CN)

6
]3– to

[Fe(CN)
6
]4– in alkaline medium. The other  products formed are respectively

gkbMªkstu ijkWDlkbM vEyh;  ek/;e eas [Fe(CN)
6
]4– dks [Fe(CN)

6
]3– easa mipf;r djrk gSa ijUrq {kkfj; ek/;e eas

[Fe(CN)
6
]3– dksa [Fe(CN)

6
]4– eas vipf;r djrk gSaA vU; cuus okys mRikn Øe'k% gSa

(1) H
2
O and (H

2
O+O

2
) (2)  H

2
O and (H

2
O+OH–)

(3) (H
2
O+O

2
) and H

2
O (4) (H

2
O+O

2
) and (H

2
O+OH–)

Ans 1

Sol. 2[Fe(CN)
6
]4–  + H

2
O

2
 + 2H+ 2[Fe(CN)

6
]3– + 2H

2
O
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2[Fe(CN)
6
]3–  + H

2
O

2
 + 2OH– 2[Fe(CN)

6
]4– +O

2
 + 2H

2
O

69. The major product formed in the following reaction  is

fuEu vfHkfØ;k eas cuus okys eq[; mRikn gSa

(1)  (2) 

(3) (4) 

Ans. 2

Sol.
O

O
HI

Heat
 (SN') 

O

I
2

HI

SN


OH

I

70. How long (approximate) should water be electrolyed by passing through 100 amperes current can

completely burn 27.66 g of diborane (Atomic weight of B = 10.8u)

100 ,fEi;j fo|qr /kkjk izokfgr djds ty dk yxHkx fdruh nsj rd fo|qrvi?kVu fd;k tk;s fd fudyus okyh

vkWDlhtu  27.66g Mkbcksjsu dks iw.kZ :i ls tyk lds

(B dk ijek.kq Hkkj  = 10.8u)

(1) 3.2 hours (2) 1.6 hours (3) 6.4 hours (4) 0.8 hours

Ans. 1

Sol. B
2
H

6
 + 3O

2
  B

2
O

3
 + 3H

2
O

Moles of B
2
H

6
 = 

27.66
1 mole

27.6


Hence moles of O
2
 required to completely born 27.66 gm of B

2
H

6
 is 3.

2H
2
O  2H

2
 + O

2

for one mole of O
2
, 4 moles of electron are involved
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for 3 mole of O
2 
 12 moles of electron are involved

12 × 96500 = 100 × t   t = 12 × 965 sec.

So time in hr = 
12 965

3.21 hr
3600




71. Which of the following lines correctly show the temperature dependence of equilibrium constant K, for an

exothermic reaction

,d Å"ek{ksih vfHkfØ;k ds fy, fuEu eas ls dkSu lh js[kk lkE;fLFkjkad K dh rki ij fuHkZjrk dks lgh :i ls

iznf'kZr djrk gSa

(1)  C and D (2) A and D (3) A and B (4)  B and C

Ans. 3

Sol. ln
keq

 = 
H 1 S

R T R

 
 

for exothermic reaction H = –ve

hence slope of ln
keq

 vs 
1

T
, graph will be +ve

72. At 518°C the rate of decomposition of a sample of gseous acetaldehyde, initially at a pressure of 363 Torr,

was 1.00 Torr s–1 when 5 % had reacted and  0.5 Torr s–1  when 33% had reacted. The order of the

reaction is

518°C ij XkSlh; ,flVfYMgkbM ds ,d izfrn'kZ dh fo;kstu nj ftldk izkjfEHkd nkc  363 Vkj Fkk 5% vfHkfØ;k

dj ysus ij 1.00 Torr s–1 rFkk 33% vfHkfØ;k dj ysus ij 0.5 Torr s–1  ik;h xbZ vfHkfØ;k dh dksfV gSa

(1) 1 (2) 0 (3) 2 (4) 3

Ans. 3

Sol. r = K  
3

n

CH CHOP

n

1

2

r 0.95 363

r 0.67 363

 
  

 

n
1 95

0.5 67

 
  
 

n = 2
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73. Glucose on prolonged heating with HI gives

(1) Hexanoic acid (2) 6-iodohexanal (3) n-Hexane (4) 1-Hexene

Xywdkst dks HI ds lkFk yEcs le; rd xeZ djus ij izkIRk gksrk gSa

(1) gsDlkuksbd ,slhM (2) 6-vk;MksgsDlsuy (3) n-gsDlsu (4) 1-gsDlhu

Ans. 3

Sol.

H
HO

H
H

OH
H
OH
OH

CH OH2

CHO

D-Glucose

 HI/P  

74. Consider the following reaction and statements

[Co(NH
3
)

4
Br

2
]+ + Br– [Co(NH

3
)

3
Br

3
]+NH

3

(I) Two isomers are produced if the reactant complex ion is cis-isomer

(II) Two isomers are produced if the reactant complex ion is a  trans isomer

(III) Only one isomer is produced if the reactant complex ion is a trans-isomer

(IV) Only one isomer is produced if the reactant complex ion is a cis-isomer

The correct statement are

fuEu vfHkfØ;k rFkk dFkukas ij fopkj dhft,

[Co(NH
3
)

4
Br

2
]+ + Br– [Co(NH

3
)

3
Br

3
]+NH

3

(I) nks leko;oh curs gSa ;fn vfHkdkjd dkWeIysDl vk;u ,d fll leko;oh gS

(II) nks leko;oh curs gSa ;fn vfHkdkjd dkWeIysDl vk;u ,d Vªkal leko;oh gSaA

(III) ek=k ,d leko;oh curk gS ;fn vfHkdkjd dkWeIysDl vk;u ,d Vªkal  leko;oh gSa

(IV) dsoy ,d leko;oh curk gSaA ;fn vfHkdkjd dkWeIysDl vk;u ,d fll leko;oh gSa

lgh dFku gSa

(1) (III) and (IV) (2) (II) and (IV) (3) (I) and (II) (4) (I) and (III)

Ans. 4

Sol.
CO

NH3 NH3

NH3
NH3

Br

Br

 Br  
CO

NH3 Br

NH3
NH3

Br

Br
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            Trans only one isomer is formed

CO
NH3 Br

H3N Br

NH3

NH3

 Br  
CO

NH3 Br

NH3
Br

Br

NH3

              Cis

            Br
–  

CO
NH3 Br

Br Br

NH3

NH3

Two isomers are formed

75. The major product of the following reaction is

fuEu vfHkfØ;k dk eq[; mRikn gSa

NaOme

MeOH


(1)  (2) 

(3) (4)  

Ans. 4

Sol. NaOme

MeOH


This reaction proceed via E
2
 mechanism

CHEMISTRY
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76. Phenol on treatment with CO
2
 in the presence of NaOH followed by acidification produces compund X as

the major product. X on treatment with (CH
3
CO)

2
 O in the presence of catalytic amount of H

2
SO

4

produces

NaOH dh mifLFkfr eas QsukWy CO
2 
ds lkFk vfHkfØ;r djus rnqijkUr vfEyr djus ij ,d ;kSfxd  x eq[; mRikn

ds :i eas nsrk gSaA H
2
SO

4 
dh mRizsfjdh; ek=kk eas mifLFkr jgus eas  x dks  (CH

3
CO)

2
 O  ds lkFk vfHkfØf;r djus

ij izkIr gksxk

(1) (2) 

CO H2

CO H2

CH3O

O

(3) 
CO H2

O

O
CH3

(4) 

O

O

CO H2

CH3

Ans. 3

Sol.

OH

 
 

 
2i CO /NaOH

ii H

OH

COOH
  3 22

CH CO O/H OH


O C CH� 3�

O

Br

COOH

(Kolbe reaction) (X)                   Aspirin

77. An aqueous solution contains an unknown concentration of Ba2+. When 50 mL of a 1M solution of Na
2
SO

4

is added, BaSO
4
 just begins to precipitate. The final volume is 500 mL. The solubility product of BaSO

4
 is 1

× 10–10. What is the original concentration of Ba2+ ?

,d tyh; foy;u esa Ba2+ gSa ftldh lkUnzrk vKkr gSaA mlesa  1 M Na
2
SO

4
 ds 50 mL foy;u feykrs gh BaSO

4

dk vo{ksi cuuk 'kq: gks tkrk gSaA vafre vk;ru 500 mL gSaA  BaSO
4
 dk foys;rk xq.kkad 1×10–10 gSaA Ba2+ dh ewy

lkUnzrk jgh gksxh

(1) 1.1 × 10–9 M (2) 1.0 × 10–10 M (3) 5 × 10–9 M (4) 2 × 10–9 M

Ans. 1

Sol. Ba+2 + SO
4

2–   BaSO
4(s)

final conc. of 
2 1
4

1 2

MV 1 50
SO 0.1M

V V 500
 

      

Final conc. of [Ba+2] when BaSO
4
 start precipitating

K
SP

 = Q
SP

 = [Ba+2] [SO
4
2–]

CHEMISTRY
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10–10 = [Ba+2] (0.1 M)
[Ba+2] = 10–9 M

initial conc. [Ba+2]; Initial volume was = 500 – 50 = 450 ml

M
1
V

1
 = M

2
V

2

9
2 2

1

1

M V 10 500
M

V 450

 
 

M
1
 = 1.1 × 10–9 M

78. Which of the following compounds will be suitabel for Kjeldahl's method for nitrogen estimation ?

ukbVªkstu vkdyu ds fy, dsYMky fof/k eas fuEu ;kSfxdksa esa ls dkSu mi;qDr gksxk

(1) (2) 

(3) (4) 

Ans. 4

Sol. Kjeldahl method is not applicable to compounds containing nitrogen in nitro and azo groups and

nitrogen present in the ring (e.g. pyridine) as nitrogen of these compounds does not change to

ammonium sulphate under these conditions.

79. When metal 'M' is treated with NaOH, a white gelationous precipitate 'X' is obtained, which is soluble in

excess of NaOH. Compound 'X'  when heated strongly gives an oxide which is used in chromatography as

an adsorbent. The metal 'M' is

tc ,d /kkrq 'M'  dks NaOH ds lkFk vfHkfØf;r fd;k tkrk gSa tks ,d lQsn ftysfVul vo{ksi 'X'  izkIr gksrk gS

tks NaOH ds vkf/kD; eas ?kqyu'khy gSaA ;kSfxd 'X' dks tc vf/kd xje fd;k tkrk gSa rks ,d vkWDlkbM izkIr gksrh gS

tks ØksesVksxzkQh eas ,d vf/k'kks"kd ds :i eas iz;qDr gksrh gSaA /kkrq 'M' gSa

Ans. 1

(1) Al (2) Fe (3) Zn (4) Ca

Sol. Al NaOH Excess
3 4NaOH

Al(OH) Na[Al(OH) ] 

                      white ppt.                      soluble

2Al(OH)
3
   Al

2
O

3
 + 3H

2
O

Al
2
O

3
 is used in column chromatography

80. An aqueous solution contains 0.10 M H
2
S and 0.20 M HCl. If the equilibrium constants for the

formation of HS– from H
2
S is 1.0 × 10–7 and that of S2– from HS– ions is 1.2 × 10–13 then the concentration

of S2– ions in squeous solution is

CHEMISTRY
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,d tyh; foy;u eas 0.10 M H
2
S rFkk 0.20 M HCl gSA ;fn H

2
S ls cuus dk lkE; fLFkjkad 1.0 × 10–7  gks rFkk

HS– ls  S2– cuus dk lkE; fLFkjkad 1.2 × 10–13 gks rks tyh; foy;u eas S2– vk;ukas dh lkUnzrk gksxh (1) 6 × 10–

21 (2) 5 × 10–19 (3) 5 × 10–8 (4) 3 × 10–20

Ans. 4

Sol. H
2
S (aq)      H+      + HS–

0.1 0.1
1


2
 + 0.1

1
  +0.2

0.1(1–
1
)  0.1

1
0.1

1 
(1–

2
)

HS–      H+      + S2–

0.1
1
(1–

2
) 0.1

1


2
 + 0.1

1
  +0.2 0.1

1


2

Approximations

1 – 
1 1

1 – 
2 1

0.1
1
 + 0.1

1


2
 + 0.2 

 0.2

10–7 = 
10.1 0.2

0.1

 

6
7

1

10
5 10

2



  

13 1 2

1

0.2 0.1
1.2 10

0.1

 


 

 

13
13

2

1.2 10
6 10

0.2





  

2 7 13S 0.1 5 10 6 10         

= 3 × 10–20

81. The recommended concentration of fluoride ion in drinking water is up to 1 ppm as fluroide ion is required

to make teeth enamel harder by converting [3Ca
3
(PO

4
)

2
 . Ca(OH)

2
] to

is;ty esa ¶yksjkbM vk;u dh vuq'kkaflr lkUnzrk 1ppm rd gSA pw¡fd nk¡r ,ukesy dks dBksj cukus eas ¶yksjkbM vk;u

dh vko';drk gksrh gSa tks [3Ca
3
(PO

4
)

2
 . Ca(OH)

2
] dks fuEu esa cnydj djrh gSa

(1) [2Ca
3
(PO

4
)

2
 . CaF

2
] (2) [3(Ca{OH)

2
}. CaF

2
]

(3) [CaF
2
] (4) [3(CaF

2
) . Ca(OH)

2
]

Ans. 1

Sol.  [2Ca
3
(PO

4
)

2
 . CaF

2
]

CHEMISTRY
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82. The compound that does not produce nitrogen gas by the thermal decompositon is

og ;kSfxd tks rkih; fo?kVu }kjk ukbVªkstu xSl ugha mRiUu djrk gSa

(1) NH
4
 NO

2
(2) (NH

4
)

2
SO

4
(3) Ba(N

3
)

2
(4) (NH

4
)

2
Cr

2
O

7

Ans. 2

Sol. NH
4
 NO

2 








(NH
4
)

2
SO

4






SO

4

Ba(N
3
)

2 
 Ba + N

2

(NH
4
)

2
Cr

2
O

7 
 N

2
 + Cr

2
O

3

83. The predominant form of histamine present in human blood is (pK
a
, Histidine = 6.0)

ekuo jDr esa mifLFkr fgLVkfeu dk izeq[k :i gSa (pK
a
, fgLVkfMu = 6.0)

(1) (2) 

(3) (4) 

Ans. 2

Sol.  The predominant form of histamine in human blood  H
0P 7.4  is

N

H

NH3

+

N

 as terminal  have 
akP of ring is nearly 6. Mas ratio of C & H is 6 :1

There for ,X : Y is 2 : 1

84. The oxidation states of Cr in [Cr(H
2
O)

6
]Cl

3
, [Cr(C

6
H

6
)

2
], and K

2
[Cr(CN)

2
(O)

2
 (O)

2
(NH

2
)] respectively

are

[Cr(H
2
O)

6
]Cl

3
, [Cr(C

6
H

6
)

2
], rFkk K

2
[Cr(CN)

2
(O)

2
 (O)

2
(NH

2
)] esa Øksfe;e dh vkDlhdj.k voLFkk;sa Øe'k% gSS

respectively are

(1) +3, 0, and +6 (2) +3, 0, and +4 (3) +3, +4, and +6 (4) +3, +2 and +4
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Ans. 1

Sol. [Cr(H
2
O)

6
]Cl

3
x + 0 = + 3

x = +3

[Cr(C
6
H

6
)

2
] y = 0

K
2
[Cr(CN)

2
(O)

2
 (O)

2
(NH

2
)]

z – 2 + 2 (–2) + (–2) + 0 = – 2

z = +6

85. Which type of 'defect' has the presence of cations in the interstitial sites ?

fdlh rjg dh =kqfV eas vrajdk'kh LFkku eas /kuk;u (dSVk;u) dh mifLFkfr gksrh gSa

(1) Frenkel defect/Ýasdy =kqfV (2) Metal deficiency defect//kkrq ghurk =kqfV

(3) Schottky defect/lkV~dh =kqfV (4) Vacancy defect/fjfDrdk =kqfV

Ans. 1

Sol. In Frenkel defect smaller ion (generally cations) are dislocated to interstitial sites

86. The combustion of benzene (l) gives CO
2
(g) and H

2
O(l). Given that heat of combustion of benzene at

constant volume is – 3263.9 kJ mol–1 at 25ºC; heat of combustion (in kJ mol–1) of benzene at constant

pressure will be

(R = 8.314 JK–1 mol–1)

casthu ds ngu djus ij CO
2
(g) rFkk H

2
O(l) izkIRk gksrh gSaA fLFkj vk;ru ij casthu (l) dh ngu Å"ek 25°C ij –

3263.9 kJ mol–1 gSaA fLFkj nkc ij casthu dh ngu Å"ek (kJ mol–1) dk eku gksxk

(R = 8.314 JK–1 mol–1)

(1) 3260 (2) –3267.6 (3) 4152.6 (4) –452.46

Ans. 2

Sol. C
6
H

6
(l) + 2

15
O (g)

2
  6CO

2
(g) + 3H

2
O(l)

U = –3263.9 kJ/mole

H = U + n
g
RT

H = –3263.9 + 
 1.5 8.314 298

1000

  
; H = –3267.6 kJ/mol

87. Which of the follwoing are lewis acids

(1) PH
3
 and SiCl

4
(2) BCl

3
 and AlCl

3
(3) PH

3
 and BCl

3
(4) AlCl

3
 and SiCl

4
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fuEu eas ls dkSu ywbZl vEy gSa

(1) PH
3
 rFkk SiCl

4
(2) BCl

3
 rFkk AlCl

3
(3) PH

3
 rFkk BCl

3
(4) AlCl

3
 rFkk SiCl

4

Ans. 2

Sol. BCl
3
 and AlCl

3
  both are electron deficient species so they can act as lewis acid.

88. Which of the following compounds contain(s) no covalent bond(s) ?

fuEu ;kSfxdksa esa ls fdlesa lgla;kstd vkcU/k ugha gSa

(1) KCl (2) KCl, B
2
H

6
(3) KCl, B

2
H

6
, PH

3
(4) KCl, H

2
SO

4

Ans. 1

Sol. K+Cl– has only ionic bond

89. For 1 molar aqueous solution of the following compounds, which one will show the highest freezing point ?

fuEu ;kSfxdks ds  1 eksyy tyh; foy;u ysus ij fdldk fgekad mPpre gksxk

(1) [Co(H
2
O)

4
Cl

2
]Cl . 2H

2
O (2) [Co(H

2
O)

3
Cl

3
] . 3H

2
O

(3) [Co(H
2
O)

6
]Cl

3
(4) [Co(H

2
O)

5
Cl]Cl

2
 . H

2
O

Ans. 2

Sol. T
f
  = 2 × K

f
 × 1 for 1

T
f
  = 1 × K

f
 × 1 for 2

T
f
  = 4 × K

f
 × 1 for 3

T
f
  = 3 × K

f
 × 1 for 4

for [Co(H
2
O)

3
Cl

3
] . 3H

2
O , value of T

f
 is lowest hence it freezing point will be highest.

90. According to molecular orbital theory, which of the following will not be a viable molecule ?

v.kqd{kd fl}kUr ds vqulkj fuEu esa ls dkSu lk v.kq O;ogk;Z ugha gksxk

(1) 2H (2) 2
2H  (3) 2

2He  (4) 2He

Ans. 2

Sol. 2
2H   have bond order zero  do not exist
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