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CHEMISTRY



1. The solubility product of Cr(OH)3 at 298 K is 6.0 × 10–31 The concentration of hydroxide ions in a
saturated solution of Cr(OH)3 will be:
(1) (4.86 × 10–29)1/4 (2) (18 × 10–31)1/2 (3) (18 × 10–31)1/4 (4) (2.22 × 10–31)1/4

1. 298 K i j ] Cr(OH)3 dk foys; r k xq.kkad 6.0 × 10–31 gSA Cr(OH)3 ds , d l ar Ìr  foy; u esa gkbMªkWDl kbM vk; u dh l kUnzr k
gksxh%
(1) (4.86 × 10–29)1/4 (2) (18 × 10–31)1/2 (3) (18 × 10–31)1/4 (4) (2.22 × 10–31)1/4

Sol. 3
Cr(OH) (s)3 Cr  + 3OH3+ –

S 3S
KSP = 27S4 = 6 × 10–31

S4 = 316 10
27



S = 
1
4

312 10
9

 
 

 

[OH–] = 3S = 
1

4
312 10 3

9
 

  
 

 =  
1
43118 10

2. The correct order of the spin only magnetic moments of the following complexes is:
(I) [Cr(H2O)6]Br (II) Na4[Fe(CN)6]
(III) Na3[Fe(C2O4)3](0 > P) (IV) (Et4N)2 [CoCl4]
(1) (II) > (I) > (IV) > (III) (2) (III) > (I) > (IV) > (II)
(3) (III) > (I) > (II) > (IV) (4) (I) > (IV) > (III) > (II)

2. fuEu l adqyksa ds dsoy pØ.k pqEcdh;  vk?kw.kksZ ds ekuksa dk l gh Øe gS :
(I) [Cr(H2O)6]Br (II) Na4[Fe(CN)6]
(III) Na3[Fe(C2O4)3](0 > P) (IV) (Et4N)2 [CoCl4]
(1) (II) > (I) > (IV) > (III) (2) (III) > (I) > (IV) > (II)
(3) (III) > (I) > (II) > (IV) (4) (I) > (IV) > (III) > (II)

Sol. 4

3. A mixture of gases O2, H2 and CO are taken in a closed vessel containing charcoal. The graph that
represents the correct behaviour of pressure with time is:

(1) 

Time

Pr
es

su
re

(2) 

Time

Pr
es

su
re

(3) 

Time

Pr
es

su
re

(4) 

Time

Pr
es

su
re

4. O2, H2 r Fkk and CO axSl ksa ds , d feJ.k dks , d cUn i k=k esa fy; k t kr k gS ft l esa pkj dksy gSA vkys[ k t ks] nkc dk l e;  ds l kFk l gh O; ogkj  fu: fi r
dj r k gS] gSa%
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Sol. 3
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time

p = K(x/m)1/n

As 'x' increases
    'p' decreases

4. The number of sp2 hybrid orbitals in a molecule of benzene is:
(1) 18 (2) 12 (3) 6 (4) 24

4. csUt hu ds , d v.kq es sp2 l adj  d{kdksa dh l a[ ; k gS :
(1) 18 (2) 12 (3) 6 (4) 24

Sol. 1

5. In the following reaction A is:

(i) Br , hv
(ii) KOH (alc.)

2(i) Br , hv
(ii) KOH (alc.)

2

(iii) O
(iv) (CH ) S
(v) NaOH(aq) +

3

3 2

H O

A

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

5. fuEufyf[ kr  vfHkfØ; k esa A  gS %

(i) Br , hv
(ii) KOH ( )
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(iii) O
(iv) (CH ) S
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Sol. 2

Br /hv2 KOH(alc.)

Br

(i) O3

(ii) Me S2

O

H
H O

Intramolecular
Aldol reaction

NaOH (aq.)

OH

So, the answer should be 2

6. Consider the following reactions,
(i) NaNO /HCl,0-5 C
(ii) -naphthol/NaOH

2
o

   

Colored Solid

C H NBr7 6 3

Br /H O2 2

[P]

The compound [P] is :
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6. fuEufyf[ kr  vfHkfØ; kvksa i j  fopkj  dhft , ,
(i) NaNO /HCl,0-5 C
(ii) - /NaOH
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; kSfxd [P] gS :
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Sol. 4

NH2

CH3

NaNO /HCl2

0–5°c

Br /H O2 2

N Cl2

CH3

B-Naphthol

NaOH

OH
N=N

CH3

(Coloured solid)

Br

Br Br

NH2

CH3

So, the answer should be 4

7. Among the statements (a)-(d), the correct ones are :
(a) Lithium has the highest hydration enthalpy among the alkani metals.
(b) Lithium chloride is insoluble in pyridine.
(c) Lithium cannot form ethynide upon its reaction with ethyne.
(d) Both lithium and magnesium react slowly with H2O.
(1) (a) and (d) only (2) (b) and (c) only
(3) (a),(c) and (d) only (4) (a), (b) and (d) only

7. dFkuksa (a)-(d) esa l s l gh dFku gS :
(a) {kkj &/kkr qvksa esa fyfFk; e dh t y; kst u , UFkSYi h l cl s vf/kd gSA
(b) yhfFk; e Dyksj kbM fi fj Mhu esa vfoys;  gSA
(c) yhfFk; e , Fkkbu l s vfHkfØ; k dj ds , FkkbukbM ugha cuk l dr k gSA
(d) yhfFk; e r Fkk eSXuhf' k; e nksuksa t y ds l kFk /khj s&/khj s vfHkfØ; k dj r s gSA
(1) (a) r Fkk (d) ek=k (2) (b) r Fkk (c) ek=k
(3) (a),(c) r Fkk (d) ek=k (4) (a), (b) r Fkk (d) ek=k

Sol. 3

8. The reaction of H3N3B3Cl3 (A) with LiBH4 in tetrahydrofuran gives inorganic benzene (B). Further the
reaction of (A) with (C) leads to H3N3B3(Me)3 Compunds (B) and (C) respectively, are :
(1) Boron nitride and MeBr (2) Borazine and MeMgBr
(3) Borazine and MeBr (4) Diborane and MeMgBr

8. H3N3B3Cl3 (A) dh VsVªkWgkbMªks¶; wjku esa LiBH4 ds l kFk vfHkfØ; k vdkcZfud csUt +hu (B) nsr h gSA vkxs (A) dh (C) ds l kFk vfHkfØ; k
H3N3B3(Me)3 nsr h gSA ; kSfxd (B) r Fkk (C) Øe' k% gSa :
(1) cksj kWu ukbVªkbM r Fkk MeBr (2) cksjSt +hu r Fkk MeMgBr
(3) cksj St +hu r Fkk MeBr (4) Mkbcksj su r Fkk MeMgBr

Sol. 2

9. Which of the following reactions will not produce a racemic product ?

(1) CH  - C - CH = CH3 2

CH3

H

HCl
(2) CH3CH2CH = CH2

HBr

(3) HCNCH C CH CH3- 2 3

O
(4) 

HCl

CH3

H C3



9. fuEufyf[ kr  vfHkfØ; kvksa esa l s dkSu , d j Sfl fed mRi kn ugha nsxh \

(1) CH  - C - CH = CH3 2

CH3

H

HCl
(2) CH3CH2CH = CH2

HBr

(3) HCNCH C CH CH3- 2 3

O
(4) 

HCl

CH3

H C3

Sol. 1

CH  – C – CH = CH3 2

CH3

H

HCl CH  – C – CH – CH3 3

CH3

H
Rearrangement

CH  – C – CH  – CH3 2 3

CH3

ClCH  – C – CH  – CH3 2 3

CH3

Cl

So, the answer should be 1

10. Biochemical Oxygen Demand (BOD) is the amount of oxgen required (in ppm) :
(1) By anaerobic bacteria to breakdown inorganic waste present in a water body.
(2) For the photochemical breakdown of waste present in 1 m3 volume of a water body.
(3) by bacteria to break-down organic waste in a certain volume of a water sample.
(4) for sustaining life in a water body.

10. t Soj kl k; fud vkWDl ht u ek¡x (BOD) vko' ; d vkWDl ht u dh ek=kk (ppm esa) gS :
(1) vok; oh;  cSDVhfj ; k } kj k , d t yk' k;  esa mi fLFkr  vdkcZfud vi f' k"V ds Hkat u ds fy , A
(2) , d t yk' k;  ds 1 m3 vk; r u esa mi fLFkr  vi f' k"V ds i zdk' kj kl k; fud Hkat u ds fy , A
(3) , d t y&i zfr n' kZ ds , d fuf' pr  vk; r u esa cSDVhfj ; k } kj k dkcZfud vi f' k"V ds Hkat u ds fy , A
(4) , d t yk' k;  esa t hou dks nh?kZdkyhu cukus ds fy , A

Sol. Wrong
Option 1 can be right if inorganic waste is replaced by organic waste.

11. A,B and C are three biomolecules. The result of the tests performed on them are given below :

 Molish’s  
Test 

Barfoed  
Test 

Biuret Test 

A Positive Negative Negative 
B Positive Positive Negative 
C Negative Negative Positive 
 A,B and C are respectively :

(1) A= Lactose, B= Fructose, C= Alanine
(2) A= Lactose, B = Glucose, C = Albumin
(3) A = Lactose, B = Glucose, C= Alanine
(4) A = Glucose, B = Fructose, C = Albumin



11. A,B r Fkk C r hu t Sov.kq gSA mui j  fd; s x; s i j h{k.kksa dk i fj .kke uhps fn; s x; s gS :

 eksfy ' k 
i j h{k.k 

ckQksZM 
i j h{k.k 

ckb; wjsV 
i jh{k. k 

A l dkjkRed udkjkRed udkj kRed 
B l dkjkRed l dkj kRed udkj kRed 
C udkj kRed  udkjkRed l dkj kRed  
 A,B r Fkk C Øe' k% gaS :

(1) A= ySDVksl , B= ÝqDVkst , C= , sykfuu
(2) A= ySDVksl , B = Xywdksl , C = , sYcwfeu
(3) A = ySDVksl , B = Xywdksl , C= , sykfuu
(4) A = Xywdksl , B = ÝqDVkst , C = , sYcwfeu

Sol. 2
Lactose, Glucose and Fructose give  +ve motisch's test.
Glucose give +ve barfoed test and fructose give –ve barfoed test.
Albumin give the biuret test and alamine give –ve Biuret test.
So, the answer should be 2.

12. 5 g of zinc is treated separately with an excess of
(a) dilute hydrochloric acid and.
(b) aqueous sodium hydroxide.
The ratio of the volumes of H2 evolved in these two reactions is :
(1) 2 : 1 (2) 1 : 1 (3) 1 : 2 (4) 1 : 4
5 g ft ad dks vyx&vyx
(a) r uq gkbMªksDyksfj d vEy r Fkk
(b) t yh;  l ksfM; e gkbMªkWDl kbM ds vkf/kD;  ds l kFk vfHkfØf; r  fd; k t kr k gSA
bu nksuksa vfHkfØ; kvksa esa mRl ft Zr  H2 ds vk; r uksa dk vuqi kr  gS :
(1) 2 : 1 (2) 1 : 1 (3) 1 : 2 (4) 1 : 4

Sol. 2
Zn + 2 dil. HCl  ZnCl2 + H2
Zn + 2NaOHaq  Na2ZnO2 + H2
1 : 1

13. In the figure shown below reactant A (represented by square) is in equilibrium with product
B(represented by circle). The equilibrium constant is :

(1) 2 (2) 4 (3) 8 (4) 1
13. uhps fn; s x; s vkÑfr  esa] vfHkdkj d A (oxZ } kj k fu: fi r ) mRi kn B(òÙk } kj k fu: fi r ) ds l kFk l kE; koLFkk esa gSA l kE;  fu; r kad

gS :

(1) 2 (2) 4 (3) 8 (4) 1



Sol. 1

eq
[B] 11 12K 2
[A] 6 6
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14. The decreasing order of basicity of the following amines is :

(i) 

NH2

(ii) 

N

(iii) 

NH2

(iv) N

H

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

14. fuEufyf[ kr  , sehuksa dh {kkj dr k dk ?kVr k Øe gS :

(i) 

NH2

(ii) 

N

(iii) 

NH2

(iv) N

H

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

Sol. 2
Correct order of basicity is

NH2

>

(III) (II)

N NH2

(I)

>

(IV)

>
N

H

So, the answer should be 2

15. The true statement amongst the following is :
(1) S is a function of temperature but S is not a function of temperature.
(2) Both S and S are functions of temperature.
(3) Both S and S are not functions of temperature.
(4) S is not a function of temperature but S is a function of temperature.

15. fuEufyf[ kr  dFkuksa esa l s l gh dFku gS :
(1) S r ki  dk , d Qyu gS i j Ur q S r ki  dk , d Qyu ugha gSA
(2) nksuksa S r Fkk S r ki  ds Qyu gSA
(3) nksuksa S r Fkk S r ki  ds Qyu ugha gSA
(4) S r ki  dk , d Qyu ugha gS i j Ur q S r ki  dk , d Qyu gSA

Sol. 2

Rewdq
S

T
  
S = Kn(w)
Both are dependent on temperature.



16. The isomer(s) of [Co(NH3)4Cl2] that has/have a Cl - Co - Cl angle of 90o is/are :
(1) cis and trans (2) trans only
(3) cis only (4) meridonal and trans

16. [Co(NH3)4Cl2] dk l eko; oh t ks 90° dk , d  Cl - Co - Cl dks.k j [ kr k gS :
(1) l ei {k r Fkk foi {k (2) dsoy foi {k
(3) dsoy l ei {k (4) nf{k.kkR;  r Fkk foi {k

Sol. 3

17. Which polymber has chiral monomer(s) ?
(1) Buna - N (2) Neoprene (3) Nylone 6,6 (4) PHBV

17. dkSul k cgqyd fdj sy , dyd j [ kr k gS ?
(1) C; wuk - N (2) fuvksfi zu (3) uk; ykWu 6,6 (4) PHBV

Sol. 4
Monomer of PHBV is:

CH  – CH – CH  – COOH  +  CH  – CH  – CH – CH  – COOH3 2 3 2 2

OH

* *

OH

(2-Hydroxy butanoic acid) (3-Hydroxy butanoic acid)
So, the answer should be 4

18. Amongst the following, the form of water with the lowest ionic conductance at 298 K is :
(1) water from a well
(2) sea water
(3) saline water used for intravenous injection
(4) distilled water

18. 298 K i j  og t y  dk i z: i ] ft l dh vk; fud pkydr k l cl s de gks] fuEufyf[ kr  esa l s gS :
(1) dq¡,  dk t y
(2) l eqnz t y
(3) yo.k t y  ft l dk var %f' kj k bUt sD' ku esa i z; qDr  gksr k gSA
(4) vkl for  t y

Sol. 4
Distilled water

19. Which of the following has the shortest C - Cl bond ?
(1) Cl - CH = CH - OCH3 (2) Cl - CH = CH - NO2
(3) Cl - CH = CH2 (4) Cl - CH = CH - CH3

19. fuEufyf[ kr  esa l s fdl esa l cl s NksVk C - Cl vkca/k gS ?
(1) Cl - CH = CH - OCH3 (2) Cl - CH = CH - NO2
(3) Cl - CH = CH2 (4) Cl - CH = CH - CH3

Sol. 2

Cl – CH = CH – N
O

O
Resonance form of Cl – CH = CH – NO2 is more stable than resonance form of any other given
compounds. Hence, double bond characters in C – Cl bond is maximum and bond length is
shortest.
So, the answer should be 2



20. The first and second ionisation enthalpies of a metal are 496 and 4560 Kj mol-1 respectively. How
many moles of HCl and H2SO4, respectively, will be needed to react completely with 1 mole of the
metal hydroxide ?
(1) 1 and 2 (2) 1 and 1 (3) 2 and 0.5 (4) 1 and 0.5

20. , d /kkr q dh i zFke r Fkk f} r h;  vk; r u , UFkSfYi ; k¡ Øe' k% 496 r Fkk 4560 KJ mol-1 gSA , d eksy /kkr q gkbMªkDl kbM l s i w.kZr ; k
vfHkfØ; k ds fy ,  HCl r Fkk H2SO4, ds fdr us eksyksa dh vko' ; dr k gksxh ?
(1) 1 r Fkk 2 (2) 1 r Fkk 1 (3) 2 r Fkk 0.5 (4) 1 r Fkk 0.5

Sol. 4
1E1st = 496
1E2nd = 4560
 Metal should be Alkali metal
2M + 2HCl  2 MCl + H2
2M + H2SO4  M2SO4 + H2
For 1 mol of metal, 1 mol HCl required & ½ mol H2SO4 required

21. The sum of the total number of bonds between chromium and oxygen atoms in chromate and
dichromate ions is

21. ØksesV r Fkk MkbØksesV esa Øksfe; e r Fkk vkWDl ht u ds chp vkca/kksa dh dqy l a[ ; kvksa dk ; ksx gS
Sol. 12

Cr

O

OO O
Cr

O

OO O
Cr

O

O O

Ans 12
22. A sample of milk splits after 60 min at 300K and after 40 min. at 400 K when the population of

lactobacillus acidoplulus in it doubles. The activation energy (in kj/mol) for this process is close to

(Given R =8.3 J mol-1K-1, ln
2
3

 
  

=0.4, e-3= 4.0).

22. t y  ySDVkscSfl y l  , fl MksfQyl ] dh vkcknh nqxquh gksr h gS r ks nw/k dk , d i zfr n' kZ 300 K i j  60 feuV ds ckn r Fkk 400 K i j
40 feuV ds ckn foi kfVr  gksr k gSA bl  i zØe ds fy,  l fØ; .k Åt kZ (kj/mol esa) yxHkx gS _______.

(fn; k x; k gS : R =8.3 J mol-1K-1, ln
2
3

 
  

=0.4, e-3= 4.0).

Sol. Ea = 3.984 KJ/mol

rate300K = 
1
60

rate400K = 
1
40

400

300

K Ea 1 1ln
K R 300 400

         
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60 Ea 4 3ln
40 R 1200

   
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   
Ea = 0.4 × 8.3 × 1200
Ea = 332 × 12
Ea = 3984 J/mol
Ea = 3.984 KJ/mol



23. A cylinder containing an ideal gas 0.1 mol of 1.0 dm3) is in thermal equilibrium with a large volume of
0.5 molal aqueous solution of ethylene glycol at its freezing point. If the stoppers S1 and S2 (as
shown in the figure) are suddenly withdrawn, the volume of the gas in litres after equilibrium is
achieved will be
(Given, Kf(water)=(2)0 K Kg mol-1 R=0.08 dm3 atm K-1 mol-1)

aq. ethylene glycol

Ideal gas

Frictionless
piston

S1 S2

23. , d fl fyUMj  ft l esa , d vkn' kZ xSl  (0.1 dm3 dk 0.1 eksy) gSa] fgekad r ki  i j  , fFkyhu XykbdkWy ds 0.5 eksyy foy; u ds

l kFk r ki h;  l kE; koLFkk esa gSA ; fn S1 r Fkk S2 LVkWi j ksa (vkÑfr  esa ft l  i zdkj  n' kkZ; k x; k gS) dks , dk, d gVk fy; k x; k gS] r ks

l kE; koLFkk i zkfIr  ds ckn xSl  dk vk; r u yhVu esa gksxk ________A

(fn; k x; k gS, Kf(t y)=2.0 K Kg mol-1 R=0.08 dm3 atm K-1 mol-1)

S1 S2

?k"kZ.kj fgr  fi LVu

vkn' kZ xSl

t yh;  , fFkyhu XykbdkWy

Sol. 2.176 dm3

tf = Kf × m = 2 × 0.5 = 1
Tinitial = 272 K
P1V1 = P2V2

V2 = 
0.1 0.08 272

1
 

= 2.176 dm3



24. 10.30 mg of O2 is dissolved into a litre of sea water of density 1.03 g/mL. the concentration of O2

in ppm is______A
24. O2 ds 10.30 mg dks 1.03 g/mL ?kuRo okysa l eqnz t y ds , d yhVj  esa ?kksyk t kr k gSA O2 dh ppm esa l kUnzr k gS ______A
Sol. 10 ppm

1030 gm of sea water contains = 10.3 × 10–3 gm

106 gm of sea water contains = 
3

610.3 10 10
1030


  = 10 ppm

25. Consider the following reactions
3

3

(i)CH MgBr Cu
573K(ii)H O

A B   2-methyl-2-butene

The mass percentage of carbon in A is
25. fuEufyf[ kr  vfHkfØ; k i j  fopkj  dhft ,

3

3

(i)CH MgBr Cu
573K(ii)H O

A B   2-esfFky-2-C; wVhu

A esa dkcZu dk nzO; eku i zfr ' kr  gS _______A
Sol. 66.67%

CH  – C – CH  – CH3 3 3

O

(i) CH MgBr3

(ii) H O3
CH  – C – CH  – CH3 2 3

OH

CH3(A)
Cu/573K

H C3
H C3

CH – CH3

M. F. of (A)  is (C4H8O)

Mass % of C would be = 
48 100
72

  = 66.67%




