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CHEMISTRY
SECTION-I

[SINGLE CORRECT CHOICE TYPE]

Q.19 to Q.23  has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

19. The increasing order of atomic radii of the following Group13 elements is :

fuEufyf[kr lewg (Group)13 ds rRoksa dh c<+rh gqbZ ijek.kq f=kT;kvksa dk Øe gS &

(A) Al < Ga < In < Tl (B) Ga < Al < In < Tl (C) Al < In < Ga < Tl (D) Al < Ga < Tl < In

Ans. B

Sol. Radius of Ga is less than Al due to poor shielding effect of d orbitals and radius increases on moving top to

bottom.

20. Among [Ni(CO)
4
], [NiCl

4
]2–, [Co(NH

3
)

4
Cl

2
]Cl, Na

3
[CoF

6
], Na

2
O

2
 and CsO

2
, the total number of

paramagnetic compounds is :

[Ni(CO)
4
], [NiCl

4
]2–, [Co(NH

3
)

4
Cl

2
]Cl, Na

3
[CoF

6
], Na

2
O

2
 rFkk CsO

2
 esa vuqpqEcdh; (paramagnetic)

;kSfxdksa dh dqy la[;k gS &

(A) 2 (B) 3 (C) 4 (D) 5

Ans. B

Sol. [Ni(CO)
4
]

Ni  3d8 4s2

sp3 hybridisation

[NiCl
4
]2–

Ni2+  3d8 4s0

sp3 hybridisation

paramagnetic

[Co(NH
3
)

4
Cl

2
]Cl

Co3+  3d6 4s0

d2sp3 hybridisation

diamagnetic

Na
3
[CoF

6
]

Co3+  3d6

 sp3d2 hybridisation
paramagnetic
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Na
2
O

2
   O

2
2–  Diamagnetic

CsO
2
  O

2
–  paramagnetic

21. On complete hydrogenation, natural rubber produces

(A) ethylene-propylene copolymer (B) vulcanised rubber

(C) polypropylene (D) polybutylene

iw.kZ gkbMªkstuhdj.k ij izkÑfrd jcj D;k mRikfnr djrh gS \

(A) ,fFkyhu&izksfiyhu lgcgqyd (B) oYduhÑr (vulcanised) jcj

(C) ikWyhizksfiyhu (D) ikWyhC;wfVyhu

Ans. A

Sol.

CH  = C – CH = CH2 2

CH3

Isoprene

Polymerisation
( CH  – C = CH – CH )2 2  n

CH3

Natural rubber
H  (excess)
catalyst

2

CH  = CH  + CH  = CH2 2 2

Ethylene Propylene

Copolymerisation
( CH  – CH – CH  – CH )2 2 2  n

CH3CH3

Completely hydrogenated
Natural rubber

22. P is the probability of finding the 1s electron of hydrogen atom in a spherical shell of infinitesimal thickness,

dr, at a distance r from the nucleus. The volume of this shell is 4r2dr. The qualitative sketch of the depen-

dence of P on r is :

gkbMªkstu ijek.kq ds 1 s bysDVªkWu ds ukfHkd ls r nwjh ij ,d vuUr lw{e eksVkbZ] dr, ds xksyh; dks'k esa ik;s tkus dh

izkf;drk (probability) P gSA bl dks'k dk vk;ru 4r2dr  gSA P dh r ij fuHkZjrk dk xq.kkRed js[kkfp=k gSA

(A) (B) 

(C) (D) 

Ans. A

Sol. 2 2P (r)4 r dr 

0

2Zr

a 2P Ke 4 r dr




at r = 0 p = 0

and at r =  p = 0
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23. One mole of an ideal gas at 300 K in thermal contact with surroundings expands isothermally from 1.0 L to

2.0 L against a constant pressure of 3.0 atm. In this process, the change in entropy of surroundings (S
surr

)

in JK–1 is ? (1 L atm = 101.3 J)

,d vkn'kZ xSl dk ,d eksy 300 K ij ifjos'k (surroundings) ds lkFk Å"eh; lEidZ (thermal contact) esa

lerkih; voLFkk esa 3.0 atm ds fLFkj nkc ij 1.0 L ls 2.0 L rd izlkfjr gksrk gSA bl izfØ;k esa ifjos'k dh

,UVªkWih esa ifjorZu (S
surr

) JK–1 ek=kd esa] D;k gksxk ? (1 L atm = 101.3 J)

(A) 5.763 (B) 1.013 (C) –1.013 (D) –5.763

Ans. C

Sol.  U = q + W

In sothermal process

 U = 0

q = – W

W = –3(2 – 1)

= –3 L atm

= –3 × 101.3 J

= –303.9 J

q = 303.9 J

S
surr 

= 
303.9

1.013
300


   J/K

SECTION-II
MULTIPLE CORRECT CHOICE TYPE

Q.24 to Q.31 has four choices (A), (B), (C), (D) out of which ONE OR MORE may be correct.

24. The correct statement(s) about the following reaction sequence is (are)

Cumene(C
9
H

12
)  P  Q(major) + R(minor)

Q  S

(A) R is steam volatile

(B) Q gives dark violet coloration with 1% aqueous FeCl
3 
solution

(C) S gives yellow precipitate with 2, 4- dinitrophyenylhydrazine

(D) S gives dark violet coloration with 1% aqueous FeCl
3
 solution

fuEufyf[kr vfHkfØ;k vfHkØe ls lacaf/kr lgh dFku gS/gSa

D;qehu (C
9
H

12
)  P  Q(eq[;) + R(xkS.k)

Q  S

(A) R Hkki ok"i'khy (steam volatile) gSA

(B) 1% tyh; FeCl
3
 foy;u ds lkFk Q xgu cSaxuh jax nsrk gS

(C) 2, 4-MkbukbVªksQsfuygkbMªsthu (dinitrophenylhydrazine) ds lkFk S ihyk vo{ksi nsrk gS

(D) 1% tyh; FeCl
3
 foy;u ds lkFk S xgu cSaxuh jax nsrk gS
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Ans. BC

Sol.

25. The compound(s) with two lone pairs of electrons on the central atom is(are) :

;kSfxd/;kSfxdksa] ftlds/ftuds dsUnzh; ijek.kq ds ikl nks ,dkWdh bysDVªkWu ;qXe gS/gSa

(A) BrF
5

(B) ClF
3

(C) XeF
4

(D) SF
4

Ans. BC

Sol sp3d2 hybridisation square pyramidal

sp3 d hybridisation T-shape

sp3d2 hybridisation square planar

sp3 d hybridisation see-saw
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26. The product(s) of the following reaction sequence is(are) :

fuEufyf[kr vfHkfØ;k vfHkØe dk (ds) mRikn gS/gSa

(A) (B) (C) (D) 

Ans. B

Sol.

27. According to the Arrhenius equation,

(A) a high activation energy usually implies a fast reaction

(B) rate constant increases with increase in temperature. This is due to a greater number of collisions whose

energy exceeds the activation energy.

(C) higher the magnitude of activation energy, stronger is the temperature dependence of the rate constant

(D) the pre-exponential factor is a measure of the rate at which collisions occur, irrespective of their energy
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vkjsZfuvl (Arrhenius) lehdj.k ds vuqlkj

(A) mPp lfØ;.k ÅtkZ (activation energy) lkekU;r% rhoz vfHkfØ;k n'kkZrh gSA

(B) rkieku ds c<+us ls osx&fLFkjkad (rate constant) c<+rk gSA ;g mu VDdjksa dh la[;k c<+us ds dkj.k gS ftudh

ÅtkZ lfØ;.k ÅtkZ ls T;knk gks tkrh gSA

(C) lfØ;.k ÅtkZ dh ek=kk ftruh mPp gksxh] osx&fLFkjkad dh rkieku ij fuHkZjrk mruh gh izcy gksxhA

(D) mudh ÅtkZ ij fopkj fd, fcuk] iwoZ&pj?kkrkadh xq.kkad VDdjksa dh nj (rate of collisions) dk ekid gSA

Ans. BCD

Sol. (A) aE /RTk Ae  as E
a
 increases K decreases

On increasing temperature, no of molecules having energy greater than activation energy increases and

hence no of effective collisions increases due to which rate constant increases

(D) Rate of reaction aE /RT
ABZ P e  

28. The crystalline form of borax has :

(A) tetranuclear [B
4
O

5
(OH)

4
]2– unit

(B) all boron atoms in the same plane

(C) equal number of sp2 and sp3 hybridized boron atoms

(D) one terminal hydroxide per boron atom

cksjSDl (borax) ds fØLVyh; :i esa

(A) prqukZfHkdh; [B
4
O

5
(OH)

4
]2– ,dd (unit) gS

(B) lHkh cksjkWu ijek.kq ,d gh ry esa gSa

(C) sp2 rFkk sp3 (hybridized) cksjkWu ijek.kqvksa dh la[;k leku gS

(D) izfr cksjkWu ijek.kq ij ,d vUrLFk (terminal) gkbMªksDlkWbM gS

Ans. ACD

Sol. OH

B
O

B OH

O
B

O
B

O
O

OH

HO

All boron atoms are not in same plane

29. The reagents that can selectively precipitate S2–  from a mixture of S2– and SO
4
2– in aqueous solution is(are)

vfHkdkjd (reagent) tks S2– rFkk SO
4
2– ds feJ.k ls S2– dks oj.kkRed (selectively) vo{ksi }kjk tyh; foy;u ls

i`Fkd dj ldrk (ldrs) gS / gSa

(A) CuCl
2

(B) BaCl
2

(C) Pb(OOCCH
3
)

2
(D) Na

2
[Fe(CN)

5
NO]

Ans. AC

Sol. (A) Cu2+ + S2– – CuS

Black ppt

Cu2+   + SO
4

2– – No. ppt

(B) Ba2+ + S2– – No. ppt

Ba2+ + SO
4
2– – BaSO

4


White ppt
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(C) Pb2+ + S2– – PbS

Black ppt

Pb2+ + SO
4

2– – PbSO
4

white ppt

K
sp

 of PbS is very small in comparision to  PbSO
4

so only PbS is selectively precipitated.

(D) No ion is precipitated

30. Positive Tollen's test is observed for

fuEufyf[kr esa ls dkSu lk (dkSu ls) fodYi ldkjkRed (Positive) VkWysu ijh{k.k (Tollen's test) fn[kkrk (fn[kkrs) gS

(gSa) ?

(A) (B) (C) (D) 

Ans. ABC

Sol. Aldehydes and -Hydroxyketone show positive tollen's test.

H O

HH

H

Tollen's
Reagent

Silver mirror 

CHO Tollen's
Reagent

Silver mirror 

Tollen's
Reagent

Silver mirror 

OH

O

Ph
Ph

31. A plot of the number of neutrons (N) against the number of protons (P) of stable nuclei exhibits upward

deviation from linearity for atomic number, Z > 20. For an unstable nucleus having N/P ratio less than 1, the

possible mode(s) of decay is(are) :

(A) -decay (emission) (B) orbital or K-electron capture

(C) neutron emission (D) -decay (positron emission)

LFkk;h ukfHkdksa ds U;wVªkWuksa dh la[;k (N) fo:) izksVkWuksa dh la[;k (P) dk vkys[k ijek.kq Øekad] Z > 20 ds fy;s

jSf[kdrk ls Å/oZeq[kh fopyu iznf'kZr djrk gSA ,d vLFkk;h ukfHkd ds fy;s ftldk N/P vuqikr 1 ls de gS] {k;

dh laHko fo/kk(;sa) gS/gSa

(A) -{k; (mRltZu) (B) d{kh; vFkok K-bysDVªkWu izxzg.k (capture)

(C) U;wVªkWu mRltZu (D) -{k; ¼ikWftVªku mRltZu½

Ans. BD
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Sol. As 
n

p
ratio is less than 1, for possible decay mode, 

n

p
 ratio should increase. The possible modes are 

decay, K-capture and +-decay. Hence, correct option are (B), (D).

SECTION-III

INTEGER TYPE QUESTIONS

Q.32 to Q.36 are "Integer Type" questions. (The answer to each of the questions are upto 1 digit (0 to 9))

32. The diffusion coefficient of an ideal gas is proportional to its mean free path and mean speed. The absolute

temperature of an ideal gas is increased 4 times and its pressure is increased 2 times. As a result, the diffu-

sion coefficient of this gas increases x times. The value of x is :

,d vkn'kZ xSl dk folj.k xq.kkad (diffusion coefficient) blds ek/; eqDr iFk (mean free path) rFkk ek/; pky

(mean speed) ds lekuqikfrd gSA ,d vkn'kZ xSl dk ije rkieku 4 xquk c<+k;k tkrk gS vkSj bldk nkc 2 xquk

c<+k;k tkrk gSA ifj.kkeLo:i] bl xSl dk folj.k xq.kkad x xquk c<+ tkrk gSA x dk eku gS

Ans. 4

Sol. Mean force path 
T

P


Mean speed T

Diffusion coefficient 
3/2T

P


At temperature T
1
 and P

1

3/2
1

1

1

kT
D

P


If T
1
 is increased 4 times and P is increased 2 times.

then 
 

3/2

1

2

1

k 4T
D

2P


 
3/2

2

1

4D
4

D 2
 

33. The number of geometric isomers possible for the complex [CoL
2
Cl

2
]–  (L = H

2
NCH

2
CH

2
O–) is :

ladqy [CoL
2
Cl

2
]–  (L = H

2
NCH

2
CH

2
O–) ds laHkkfor T;kferh; leko;fo;ksa (geometric isomers) dh la[;k gS

Ans. 5
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Sol. H
2
NCH

2
CH

2
O– is a unsymmetrical bidentate ligand

M(AB)
2
b

2

A

M

B

A
B

b

b
,

A

M

B

B
A

b

b
,

B

M

A

A
B

b

b

b

M

A

B
b

A

B

and

b

M

B

A
b

A

B

Total geometrical isomers = 5

34.* The mole fraction of a solute in a solution is 0.1. At 298 K, molarity of this solution is the same as its molal-

ity. Density of this solution at 298 K is 2.0 g cm–3 . The ratio of the molecular weights of the solute and

solvent 
solute

solvent

MW

MW

 
  

, is :

,d foys; dk ,d foy;u esa eksy fHkUu (mole fraction) 0.1 gSA 298 K ij bl foy;u dh eksyjrk (molarity)

bldh eksyyrk (molality) ds leku gSA bl foy;u dk ?kuRo 298 K ij 2.0 g cm–3 gSA foys; rFkk foyk;d ds

v.kqHkkjksa dk vuqikr]
 
  

foys;

foyk;d

v.kqHkkj

v.kqHkkj ] gS

Ans. 9

Sol. X
solute

 = 0.1

Molality = 
solvent

0.1
1000

0.9 M




solute solvent0.1 M 0.9M
2

V

 


solute solvent

0.1 2
Molarity 1000

0.1M 0.9 M


 

 

Molality = molarity

solvent solute solvent

1 2

0.9 M 0.1M 0.9M


 

solute

solvent

M
9

M
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35. In the following monobromination reaction, the number of possible chiral products is :

fuEufyf[kr ,dczksfeus'ku (monobromination) vfHkfØ;k esa lEHkkfor fdjy (chiral) mRiknksa dh la[;k gS

Ans. 5

sol.

(i)  (one)

(ii) (one is meso and other is chiral)

(iii)  (two)

(iv) (one)

(v)  (one)

Total = 5
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36. In neutral or faintly alkaline solution, 8 moles of permanganate anion quantitatively oxidize thiosulphate

anions to produce X moles of a sulphur containing product. The magnitude of X is :

mnklhu vFkok /kwfey {kkjh; foy;u (alkaline solution) esa 8 eksy ijeSUxusV _.kk;u (permanganate anion)

Fkk;kslYQsV _.kk;uksa (thiosulphate anions) dk ek=kkRed vkWDlhdj.k dj X eksy lYQj (sulphur) vUrfoZ"V mRikn

mRikfnr djrs gSaA X dh ek=kk gSA

Ans. 6

Sol.
7 2 4 6

2 2
4 2 3 2 4MnO S O MnO SO

   
    

            X

Equivalents of MnO
4
– = equivalents of SO

4
2–

Moles of MnO
4

– × n-factor = moles of SO
4

2– × n-factor

8 × 3 = X × 4

X = 6


