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CHEMISTRY
SECTION-I

INTEGER TYPE QUESTIONS

Q.21 to Q.28 are "Integer Type" questions. (The answer to each of the questions are upto 1 digit (0 to 9))

21. Three moles of B
2
H

6
 are completely reacted with methanol. The number of moles of boron containing product

formed is -

rhu eksy (moles) B
2
H

6
 dh esFksuky ds lkFk lEiw.kZ vfHkfØ;k gksrh gSA cus gq;s cksjku vUrfoZ"V mRikn ds eksyksa dh la[;k

gSA

Ans. 6

Sol. B
2
H

6
 + 6CH

3
OH 2B (OCH

3
)

3
 + 6H

2

For 3 moles of B
2
H

6
 mole of B containing product formed = 6

22. The molar conductivity of a solution of a weak acid HX (0.01 M) is 10 times smaller than the molar con-

ductivity of a solution of a weak acid HY (0.1 M). If 
0 0

X Y    , the difference in their pK
a
 values, pK

a

(HX) – pK
a
 (HY), is (consider degree of ionization of both acids to be <<1).

,d nqcZy vEy HX (0.01 M) ds foy;u dh eksyj pkydrk (molar conductivity) ,d nwljs nqcZy vEy

HY (0.1 M) ds foy;u dh eksyj pkydrk ls 10 xquk de gSA ;fn 0 0
X Y    , rc buds pK

a
 dk vUrj,

 pK
a
 (HX) – pK

a
 (HY), gS (nksuksa vEyksa ds vk;uhdj.k dh ek=kk (degree of ionization) <<1)

Ans. 3

Sol. º º

X Y   

 º º º º

H X H Y                     º º
HX HY   

Also 
m
º
m

,


 
 So,   º

m m 1(HX)          and   º
m m 2(HY)   

(Where 
1
 and 

2
 are degrees of dissociation of HX and HY respectively.)

Now, Given that

m m(HY) 10 (HX)  

 º º
m 2 m 110    

2 110   

2
2

a a

C
K , but 1, therefore K C

1


    





22
a 1

2
a 2

K (HX) 0.01 0.01 1 1

K (HY) 0.1 0.1 10 1000

  
    

  

 log (K
a
 (HX)) – log (K

a
 (HY)) = –3

 pK
a
 (HX) – pK

a
 (HY) = 3
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23. A closed vessel with rigid walls contains 1 mol of 238
92 U  and 1 mol of air at 298 K. Considering complete

decay of 238
92 U  to 206

82 Pb , the ratio of the final pressure to the initial pressure of the system at 298 K is.

,d n`< nhokjksa okys can ik=k esa 298 K ij 1 eksy 238
92 U  rFkk 1 eksy ok;q varfoZ"V gSaA ;fn 238

92 U  dk 206
82 Pb  esa

iw.kZ {k; gks, rc 298 K ij fudk; ds vfUre nkc rFkk izkajfEHkd nkc dk vuqikr gSA

Ans. 9

Sol. Initial moles of gases = 1

                              238 4206
92 2 182

U Pb 8 He 6 eº  

Inital moles 1 moles
Moles after 8 moles
decompostion
Total gaseous moles after decompostion = 8 + 1 = 9 moles

Ratio of pressures f f

i i

P n
9

P n
 

24. In dilute aqueous H
2
SO

4
, the complex diaquadioxalatoferrate (II) is oxidized by MnO 4

 . For this reaction,

the ratio of the rate of change of H    to the rate of change of [MnO–
4
] is :

ruq tyh; H
2
SO

4 
esa ladqy Mkb,sDokMkbvkWDlSysVksQsjsV (II) (diaquadioxalatoferrate(II)) MnO 4

  }kjk vkWDlhÑr

gksrk gSA bl vfHkfØ;k esa H    ds ifjorZu dh nj rFkk [MnO–
4
] ds ifjorZu dh nj dk vuqikr gSA

Ans. 8

Sol. 2 2 3
4 2 2 2 2 28H MnO [Fe(H O) (OX) ] Mn Fe 4CO 6H O         

4

rateof changeof [H ]
8

rateof changeof [MnO ]






25. The number of hydroxyl group (s) in Q is

mRikn (product) Q esa gkbMªkfDly lewg /lewgksa (hydroxyl group (s)) dh la[;k gSA

H3C

H

HO
CH3

 
H

heat



  P 
 4aqueous dilute KMnO excess

0 C
  Q

Ans. 4

Sol. 1, 2-Methyl Shift

H

OHCH CH3 3

H

–H O2 +



–H

aq. dilute
KMnO (excess)4

0ºC

OH

OH

OH
OH
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26. Among the following the number of reaction (s) that produce(s) benzaldehyde is :

fuEufyf[kr esa csUtkYMhgkbM (benzaldehyde) dk mRikn djus okyh vfHkfØ;k (vfHkfØ;kvksa) dh la[;k gS :

I.
CO, HCl

Anhydrous AlCl /CuCl3

II.

CHCl2

H O2

100ºC

III.

COCl
H2

Pd. BaSO4

IV.

CO Me2
DIBAL-H

Toluene, –78ºC
H O2

Ans. 4

Sol. (I) 

CHO

(Gattermann Koch reaction)

CO, HCl

Anhydrous AlCl /CuCl3

(II) 

CHCl2

CHO

H O2

100ºC

(III) 

CHOCOCl

(Rosenmund’s reaction)

H2

Pd. BaSO4

(IV) 

CHOCO Me2

+     CH  – OH3

(Partial reduction)

DIBAL-H

Toluene, –78ºC

27. In the complex acetylbromidodicarbonylbis(triethylphosphine)iron(II), the number of Fe–C bond (s) is :

ladqy (acetylbromidodicarbonylbis(triethylphosphine)iron(II) esa Fe–C ca/k (ca/kksa) dh la[;k gS :

Ans. 3

Sol. [Fe(CH
3
CO)Br(CO)

2
{P(C

2
H

5
)

3
}

2
]

CH –C3

O

 Ligand ––One Fe–C bond

Co Ligand ––two Fe–C bond
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28. Among the complex ions, [Co(NH
2
–CH

2
–CH

2
–NH

2
)

2
Cl

2
]+, [CrCl

2
(C

2
O

4
)

2
]3–, [Fe(H

2
O)

4
(OH)

2
]+,

[Fe(NH
3
)

2
 (CN)

4
]–, [Co(NH

2
–CH

2
–CH

2
–NH

2
)

2
Cl

2
]2+ and [Co(NH

3
)

4
 (H

2
O)Cl]2+, the number of complex

ions(s) that show (s) cis-trans isomerism is :

fn;s x;s ladqy vk;uksa] [Co(NH
2
–CH

2
–CH

2
–NH

2
)

2
Cl

2
]+, [CrCl

2
(C

2
O

4
)

2
]3–, [Fe(H

2
O)

4
(OH)

2
]+, [Fe(NH

3
)

2

(CN)
4
]–, [Co(NH

2
–CH

2
–CH

2
–NH

2
)

2
Cl

2
]2+ rFkk [Co(NH

3
)

4
 (H

2
O)Cl]2+, esa ladqy vk;u (vk;uksa) dh la[;k

tks lei{k&foi{k (cis-trans) leko;ork n'kkZrs gS (gSa) :

Ans. 6

Sol. All the complexes given show cis-trans isomerism

[Co(NH
2
–CH

2
–CH

2
–NH

2
)Cl

2
]+ [(CrCl

2
(C

2
O

4
)

2
]3–

Co enen

en

Coen

Cl
Cl

Cl

Cl

Cr oxox

ox

Crox

Cl
Cl

Cl

Cl

[Fe(H
2
O)

4
(OH)

2
]+ [Fe(NH

3
)

2
(CN)

4
]–

OH
OH2

OH2OH

H2O

H2O
Fe

OH
OH

OH2H O2

H2O

H2O
Fe

CN
CN

CN
CN

H3N

H N3

Fe

NH3CN

CN
NH3

NC

NC
Fe

[Co(NH
2
–CH

2
–CH

2
–NH

2
)

2
(NH

3
)Cl]2+ (CO(NH

3
)

4
(H

2
O)Cl]2+

Co enen

en

Coen

Cl
NH3

NH3

Cl

H2O

Cl
Co

H N3

H N3

NH3
NH3

NH3
NH3

H2O

Cl

Co
NH3

NH3
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SECTION-II
MULTIPLE CORRECT CHOICE TYPE

Q.29 to Q.36 has four choices (A), (B), (C), (D) out of which ONE OR MORE may be correct.

29. The major product U in the following reactions is :

fuEufyf[kr vfHkfØ;kvksa esa eq[; mRikn U gS %

 2 3CH CH CH ,H

high pressure, heat

 T
2

radical

initiator,O
 U

(A) 

O
O

H

CH3     (B*) O
O

H

CH3H3C

  (C) 

O
O

H

CH2

(D) 

O
O

H
CH2

Sol.

CH
CH3

H3C

2 3CH CH CH ,H

High pressure,

 




Cumene
(T)

2radical initiator, O

(Friedel Craft
Alkylation)

Cumene Hydroperoxide
(U)

C–O O H– –
H C3

H C3

30. In the following reactions, the major product W is :

fuEufyf[kr vfHkfØ;kvksa esa eq[; mRikn W gS :

NH2

NaNO , HCl
0ºC

2 V W

OH

, NaOH

(A*) 
OHN=N

(B) 

OH

N=N

(C) 

OH

N=N (D) 

OH

N=N
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Sol.

NH2
NaNO , HCl2

0ºC

N2Cl

(V)

OH
,  NaOH

;qXeu vfHkfØ;k

OH

(W)

N=N–Ph

31. The correct statement (s) regarding, (i) HClO, (ii) HClO
2
, (iii) HClO

3
 and (iv) HClO

4
 , is(are) :

(A) The number of Cl = O bonds in (ii) and (iii) together is two

(B*) The number of lone pairs of electrons on Cl in (ii) and (iii) together is three

(C*) The hybridization of Cl in (iv) is sp3

(D) Amongst (i) to (iv), the strongest acid is (i)

(i) HClO, (ii) HClO
2
, (iii) HClO

3
 rFkk (iv) HClO

4
  ds lanHkZ esa lgh fodYi/fodYiksa gS (gSa) :

(A) (ii) rFkk (iii) esa Cl = O ca/kksa dh la[;k tksM+dj nks gSA

(B*) (ii) rFkk (iii) esa Cl ij ,dkdh ;qXe bysDVªkWuksa (lone pairs of electrons) dh la[;k tksMdj rhu gSA

(C*) (iv) esa Cl dk ladj.k sp3 gSA

(D) (i) ls (iv) esa lcls izcy vEy (i) gSA

Sol.
OH

O

OO

Cl

OHOO

ClCl

OHO

(ii) (iii) (iv)(i)

Cl–O–H

* Number of lone pairs on Cl in (ii) & (iii) together is 3

* Hybridisation of Cl in (iv) is sp3

* Strongest acid is HClO
4
 (iv)

32. The pair (s) of ions where BOTH the ions are precipitated upon passing H
2
S gas in presence of dilute HCl,

is(are) :

vk;u ;qXe] tgk¡ nksuksa vk;u ruq HCl dh mifLFkfr esa H
2
S xSl izokfgr djus ij vo{ksfir (precipitate) gksrs gSa] gS

(gSa) :

(A) Ba2+, Zn2+ (B) Bi3+, Fe3+ (C*) Cu2+, Pb2+ (D*) Hg2+, Bi3+

Sol. Precipitate is formed on passing H
2
S in acidic medium i.e. ion must be of group II.

Cu2+, Pb2+, Hg2+, Bi3+

33. Under hydrolytic conditions, the compounds used for preparation of linear polymer and for chain termination,

respectively, are :

(A) CH
3
SiCl

3
 and Si(CH

3
)

4
(B*) (CH

3
)

2
SiCl

2
 and (CH

3
)

3
SiCl

(C) (CH
3
)

2
SiCl

2
 and CH

3
SiCl

3
(D) SiCl

4
 and (CH

3
)

3
 SiCl

ty&vi?kVuh; voLFkk esa] Jà[kyk cgqyd ds fojpu (preparation) rFkk Jà[kyk lekiu ds fy, ftu ;kSfxdksa dk

mi;ksx gksrk gS] og Øekuqlkj] gSa :

(A) CH
3
SiCl

3
 rFkk  Si(CH

3
)

4
(B*) (CH

3
)

2
SiCl

2
 rFkk (CH

3
)

3
SiCl

(C) (CH
3
)

2
SiCl

2
 rFkk CH

3
SiCl

3
(D) SiCl

4
 rFkk (CH

3
)

3
 SiCl

Sol. For linear polymer, we need R
2
SiCl

2
 and for termination, we need R

3
SiCl.
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34. When O
2
 is adsorbed on a metallic surface, electron transfer occurs from the metal to O

2
. The TRUE.

statement (s) regarding this adsorption is (are)

(A) O
2
 is physisorbed (B*) heat is released

(C*) occupancy of of *
2p of O

2
 is increased (D*) bond length of O

2
 is increased

,d /kkrq i`"B ij O
2
 dk vf/k'kks"k.k (adsorption) gksus ij /kkrq ls O

2 
dks bysDVªkWu LFkkukUrj.k (electron transfer)

gksrk gSA bl vf/k'kks"k.k ds ckjs esa lgh fodYi/fodYiksa gS (gSa) :

(A) O
2
 dk HkkSfrd vf/k'kks"k.k gksrk gSA (B*) Å"ek fudyrh gSA

(C*) O
2
 esa 

*
2p dk v/;kokl (occupancy) c<rk gSA (D*) O

2
 dh vkcU/k yEckbZ (bond length) c<+rh gSA

Sol. (A) Incorrect : Because electronic transfer takes place and it is chemisorbtion

(B) Correct : Adsorbtion is always exothermic

(C) Correct : O
2
 will accept the electron from metal into its *

2p orbital

(D) Correct : Since the electron enters into * orbital bond order decreases and bond length increases

35. One mole of a monoatomic real gas satisfied the equation p(V – b) = RT where b is a constant. The relationship

of interatomic potential V(r) and interatomic distance r for the gas is given by :

,d eksy ,dijek.kqd okLrfod xSl lehdj.k p(V – b) = RT dks lUrq"V djrh gS] tgk¡ b ,d fu;rkad gSA bl xSl ds

varjkijek.kqd (interatomic) foHko (potential) V(r) rFkk vUrjkijek.kqd nwjh r ds chp dk lEcU/k gS :

(A) 

V(r)

0 r (B) 

V(r)

0 r (C*) 

V(r)

0 r (D) 

V(r)

0 r

Sol. P(V–b) = RT

PV – Pb = RT 
PV Pb

1
RT RT

 


Pb

Z 1
RT

 

Hence Z > 1 at all pressures.

This means , repulsive tendencies will be dominant when interatomic distance are small.

This means, interatomic potential is never negative but becomes positive at small interatomic distances.

Hence answer is (C)

36. In the following reactions, the product S is :

fuEufyf[kr vfHkfØ;kvksa esa mRikn S gS :

H3C
3

2

I. O

II. Zn,H O
R

3NH S

(A*) 
H3C N

       (B) 
H3C

N

   (C) 
H3C

N
(D) 

H3C

N
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Sol.

H3C
3

2

(i) O

(i) Zn,H O


H3C
3NH

(Addition elimination
Reaction)



(R)

       C – H
||
O

O
||
C – H H3C

OH

OH

NH

H3C N

(S)

–2H O2

SECTION-III
PARAGRAPH TYPE QUESTIONS

Q.37 to Q.40 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

PARAGRAPH-I [37-38]
When 100 mL of 1.0 M HCl was mixed with 100 mL of 1.0 M NaOH in an insulated beaker at constant

pressure, a temperature increase of 5.7°C was measured for the beaker and its contents. (Expt - 1). Because

the enthalpy of neutralisation of a strong acid with a strong base is a constant (–57.0 kJ mol–1), this experiment

could be used to measure the calorimeter constant. In a second experiment (Expt-2), 100 mL of 2.0 M acetic

acid (K
a
 = 2.0×10–5) was mixed with 100 mL of 1.0 M NaOH (under identical conditions to (Expt - 1)) where

a temperature rise of 5.6°C was measured.

(Consider heat capacity of all solutions as 4.2 Jg–1 K–1 and density of all solutions as 1.0 g mL–1)

fLFkj nkc ij ,d Å"ekjks/kh chdj (insulated beaker) esa 100 mL  HCl  (1.0 M) dks 100 mL NaOH (1.0 M) ds lkFk

fefJr djus ij chdj rFkk mldh vUroZLrqvksa dk rkieku 5.7 ºC c<+ tkrk gS (iz;ksx 1) A izcy vEy ds lkFk izcy {kkjd

dh mnklhuhdj.k (neutralization) ,sUFkSYih ,d fu;rkad (–57.0 kJ mol–1) gksus ds dkj.k bl iz;ksx dk mi;ksx

dSyksjhehVj fLFkjkad (calorimeter constant) dks ekius esa fd;k tk ldrk gSA ,d nwljs iz;ksx (iz;ksx 2) esa 100 mL

,slhfVd vEy (2.0 M, K
a
 = 2.0×10–5) dks 100 mL NaOH (1.0 M) ds lkFk fefJr djus ij (iz;ksx 1 dh le:i

voLFkk esa) 5.6°C rkieku o`f) ekfir dh x;hA

(lHkh foy;uksa dh Å"ek /kkfjrk 4.2 Jg–1 K–1 rFkk lHkh foy;uksa dk ?kuRo 1.0 g mL–1 gS)

37. Enthalpy of dissociation (in kJ mol–1) of acetic acid obtained from the Expt-2 is :

iz;ksx 2 ls izkIr ,slhfVd vEy dh fo;kstu ,sUFkSYih (dissociation enthalpy)   (in kJ mol–1 esa) gS :

(A*) 1.0 (B) 10.0 (C) 24.5 (D) 51.4

Sol. Let the heat capacity of insulated beaker be C.

Mass of aqueous content in expt. 1 = (100 + 100) × 1

                    = 200 g

  Total heat capacity = (C + 200 × 4.2) J/K

Moles of acid, base neutralised in expt. 1 = 0.1 × 1 = 0.1

Heat released in expt. 1 = 0.1 × 57 = 5.7 KJ

5.7 × 1000 = (C + 200 × 4.2) × T.

5.7 × 1000 = (C + 200 + 4.2) × 5.7
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(C + 200 × 4.2) = 1000

In second experiment,

3CH COOH NaOHn 0.2, n 0.1 

Total mass of aqueous content = 200 g

  Total heat capacity = (C + 200 × 4.2) = 1000

 Heat released = 1000 × 5.6 = 5600 J.

Overall, only 0.1 mol of CH
3
COOH undergo neutralization.

 neutralization 3

5600
H of CH COOH 56000 J / mol

0.1


     = – 56 KJ/mol

 Ionization 3H of CH COOH 57 56 1KJ / mol   

38. The pH of the solution after Expt-2

iz;ksx 2 ds i'pkr foy;u dk pH gS &

(A) 2.8 (B*) 4.7 (C) 5.0 (D) 7.0

Sol. Final solution contain 0.1 mole of CH
3
COOH and CH

3
COONa each.

Hence it is a buffer solution.

3
a

3

[CH COO ]
pH pK log

[CH COOH]



 

= 
0.1

5 log 2 log 4.7
0.1

  

PARAGRAPH-II [39-40]
In the following reaction:

fuEufyf[kr vfHkfØ;kvksa esa

C H8 6

Pd–BaSO4
C H8 8

(i) B H2 6

(ii) H O , NaOH, H O2 2 2

X

H O2

HgSO , H SO4 2 4

C H O8 8

(i) EtMgBr, H O2

(ii) H , heat
+

H2

Y

39. Compound X is

;kSfxd X gS %

(A) 

O

CH3
(B) 

OH

CH3

(C*) 

OH

(D) 
CHO
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Sol.

40. The major compound Y is :

eq[; ;kSfxd Y gS %

(A) 
CH3

(B) 
CH3

(C) 

CH2

CH3

(D*) CH3

CH3

Sol.


