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1. The potential energy curve for the H2 molecule as a function of internuclear distance is:
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vUr j kU; wDyh;  nwj h ds Qyu ds : i  esa H2 v.kq ds fy ,  fLFkfr t  Åt kZ dk oØ gS :
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Sol. 2
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2. The most appropriate reagent for conversion of C2H5CN into CH3CH2CH2NH2 is:
C2H5CN dks CH3CH2CH2NH2 esa i fj ofr Zr  dj us ds fy ,  l cl s T; knk mi ; qDr  vfHkdeZd gS %
(1) NaBH4 (2) Na(CN)BH3 (3) CaH2 (4) LiAlH4

Sol. 4
CH3CH2CN 4LiAlHCH3CH2CH2NH2



3. Which of the following is not an essential amino acid?
(1) Valine (2) Tyrosine (3) Lysine (4) Leucine
fuEu esa l s dkSul k vfuok; Z , sehuks vEy ugha gS ?
(1) oSyhu (2) Vkbjksl hu (3) ykbl hu (4) Y; wl hu

Sol. 2
Tyrosine in not an essential amino acid

4. Which of the following derivatives of alcohols is unstable in an aqueous base?
fuEufyf[ kr  esa l s dkSul k , sYdksgkWy dk O; qRi Uu , d t yh;  {kkj d esa vfLFkj  gS \

(1) 
O

MeRO
(2) 

RO
(3) RO–CMe3 (4) 

ORO
Sol. 1

Hydrolysis of ester occurs in basic medium.

5. The structure of PCl5 in the solid state is:
(1) Square planar [PCl4]+ and octahedral [PCl6]–

(2) Tetrahedral [PCl4]+ and octahedral [PCl6]–

(3) Trigonal bipyramidal
(4) Square pyramidal
Bksl  i zkoLFkk esa PCl5 dh l aj puk gS :
(1) oxZ l er yh [PCl4]+ r Fkk v"VQydh;  [PCl6]–

(2) pr q"Qydh;  [PCl4]+ r Fkk [PCl6]– v"VQydh;
(3) f=kl eur k{k f} fi j kfeMh
(4) oxZ fi j kfeMh

Sol. 2
In solid state PCl5 exist in Ionpair i.e. (PCl4+) and (PCl6–)
PCl4+ (sp3

– tetrahedral)
PCl6– (sp3d2) – octahedral)

6. A diatomic molecule X2 has a body-centred cubic (bcc) structure with a cell edge of 300 pm. The
density of the molecule is 6.17 g cm–3. The number of molecules present in 200 g of X2 is:(Avogadro
constant (NA) = 6 × 1023 mol–1)
, d f} i j ek.kqd v.kq X2 dh dk;  dsfUnzr  ?ku (bcc) l aj puk gS ft l dh dksf"Bdk dksj  300 pm gSA v.kq dk ?kuRo 6.17 g
cm–3 gSA X2 ds 200 g esa mi fLFkr  v.kqvksa dh l a[ ; k gksxh :((NA) , soksxsnzks fLFkj kad = 6 × 1023 mol–1)
(1) 8 NA (2) 2 NA (3) 40 NA (4) 4 NA

Sol. 4
X2  BCC
a = 300pm

d = 6.17g/cm3 = 23 10 3

2 GMM
6 10 (300 10 )


  

GMM = 
16.17 6 9 3 10

2

   



GMM = 81 × 6.17 × 10–1

= 49.97 g/mol

No. of molecules = 
200g

49.97g/mol  = 4 mol

= 4NA

7. The equation that represents the water-gas shift reaction is:

(1) CO(g) + H2O(g) 
Catalyst

K 673   CO2(g) + H2(g)

(2) 2C(s) + O2(g) + 4N2(g)   K 1273  2CO(g) + 4N2(g)

(3) C(s) + H2O(g)   K 1270  CO(g) + H2(g)

(4) CH4(g) + H2O(g) 
Ni

K 1270    CO(g) + 3H2(g)

og l ehdj .k t ks okVj  xSl  f' k¶V vfHkfØ; k dks fu: fi r  dj r k gS] gksxk

(1) CO(g) + H2O(g)  673 K
mRi szj d

CO2(g) + H2(g)

(2) 2C(s) + O2(g) + 4N2(g)   K 1273  2CO(g) + 4N2(g)

(3) C(s) + H2O(g)   K 1270  CO(g) + H2(g)

(4) CH4(g) + H2O(g) 
Ni

K 1270   CO(g) + 3H2(g)

Sol. 1
Fact

8. The increasing order of the acidity of the -hydrogen of the following compounds is:
fuEu ; kSfxdksa ds -gkbMªkst u ds vEyh; r k dk c<+r k Øe gS %

O

(A) (B)

O

Ph

O

Ph

O

(C)
OMe

O

(D)
NMe2

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

Sol. 1
Stability order

O O O O O

Ph Ph
> > >

OMe NMe2



9. Identify the correct molecular picture showing what happens at the critical micellar concentration
(CMC) of an aqueous solution of a surfactant (  polar head;  non-polar tail;  water).
, d i "̀B l afØ; d ds , d t yh;  foy; u ds ØkfUr d fel syh l kUnzr k (CMC) i j  D; k gksr k bl dks n' kkZus okys l gh vkf.od fp=k
dks i gpkfu; s (  /kzqoh;  fl j k;  v/kqzoh;  i qaN;  t y).

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

(1) (B) (2) (A) (3) (C) (4) (D)
Sol. 4

10. If a person is suffering from the deficiency of nor-adrenaline, what kind of drug can be suggested?
(1) Antihistamine (2) Antidepressant
(3) Anti-inflammatory (4) Analgesic
; fn dksbZ O; fDr  ukWj -, fMªusfyu dh U; wur k l s i hfM+r  gS r ks fdl  i zdkj  dh vkS"kf/k dk l q>ko fn; k t k l dr k gS ?
(1) i zfr fgLVkfeu (2) i zfr  vol knd
(3) i zfr ' kksr t  ¼, UVh&bu¶ysesVj h½ (4) i hM+kgkj h

Sol. 2
If nor-adrenaline is low, person may suffer from depression. Hence, anti depressant drug is suggested.

11. The values of the crystal field stabilization energies for a high spin d6 metal ion in octahedral and
tetrahedral fields, respectively, are:
(1) –2.4 o and –0.6 t (2) –1.6 o and –0.4 t
(3) –0.4 o and –0.27 t (4) –0.4 o and –0.6 t

v"VQydh;  r Fkk pr q"Qydh;  {ks=kksa esa mPp i zpØ.k d6 /kkr q vk; u ds fy ,  fØLVy {ks=k fLFkj hdj .k Åt kZvkas dk eku Øe' k% gksxk:
(1) –2.4 o r Fkk –0.6 t (2) –1.6 o r Fkk –0.4 t

(3) –0.4 o r Fkk –0.27 t (4) –0.4 o r Fkk –0.6 t

Sol. 4
d6(octahedral)  high spin complex

= 42gt  eg2

CFSE = 0
2 3– 4 2
5 5

      

= 0
–8 6

5
    

= – 0.40



d6 (tetrahedral)  high spin complex

= eg3 32gt

CFSE = t
3 2– 3 3
5 5

      
 = – 0.6t

12. A flask contains a mixture of compounds A and B. Both compounds decompose by first-order
kinetics. The half-lives for A and B are 300 s and 180 s, respectively. If the concentrations of A and
B are equal initially, the time required for the concentration of A to be four times that of B (in s) is:
(Use ln 2 = 0.693)
A r Fkk B ; kSfxdkas dk , d feJ.k , d ¶ykLd esa mi fLFkr  gSaA nksuksa ; kSfxd i zFke dksfV cy xfr dh } kj k fo?kfVr  gksr s gSaA A r Fkk B
dh v) Z vk; q Øe' k% 300 s r Fkk 180 s gSaA ; fn A r Fkk B dh l kUnzr k; sa i zkj EHk esa cj kcj  j gh gks r ks A dh l kUnzr k dks B dh l kUnzr k
ds pkj  xquk gksus esa yxus okyk l e;  (l sd.M esa) gksxk: (Use ln 2 = 0.693)
(1) 180 (2) 300 (3) 120 (4) 900

Sol. 4

At = 1k t
0A .e

Bt = 2k t
0B .e

k1 = 
ln2
300

k2 = 
ln2
180

At and Bt are related as [A]  = 4[B]

1k t
0A .e  = 4 × 2k t

0B .e

t t 2
180 300

 

t t 120
3 5
 

2t 120
15

    t = 900 sec

13. The increasing order of basicity of the following compounds is:
fuEu ; kSfxdksa dh {kkj h; r k dk c<+r k Øe gS %

N N

H

N

H

N

H

N

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

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



Sol. 4
Correct order of basicity

N 

N NN
> > >

H

N

H H

14. The condition that indicates a polluted environment is:
(1) pH of rain water to be 5.6 (2) BOD value of 5 ppm
(3) 0.03% of CO2 in the atmosphere (4) eutrophication
og fLFkfr  t ks nwf"kr  i ; kZoj .k bafxr  dj r h gS] gksxh :
(1) o"kkZ ds t y dk pH 5.6 gksuk (2) BOD dk eku 5 ppm gksuk
(3) ok; qe.My eas 0.03%  CO2 gksuk (4) l qi ks"k.k

Sol 4
Eutrophication is the condition in which excessive richness of nutrients in a lake or water body,
which causes dense growth of plant life and BOD increases.

15. In the sixth period, the orbitals that are filled are:
NBs vkor Zd esa Hkj s t kus okys d{kd gSa %
(1) 6s, 5d, 5f, 6p (2) 6s, 4f, 5d, 6p (3) 6s, 6p, 6d, 6f (4) 6s, 5f, 6d, 6p

Sol. 2
(Fact)  energy order of orbital’s according to Aufbau principle
6s < 4f < 5d < 6p

16. The difference between the radii of 3rd and 4th orbits of Li2+ is R1. The difference between the radii
of 3rd and 4th orbits of He+ is R2. Ratio R1 : R2 is:
Li2+ ds r hl j s r Fkk pkSFks d{kksa dh f=kT; kvksa dk var j  R1 gSA He+ ds r hl j s r Fkk pkSFks d{kksa dh f=kT; kvksa dk var j  R2 gSA
R1 : R2 vuqi kr  gS %
(1) 8 : 3 (2) 3 : 8 (3) 3 : 2 (4) 2 : 3

Sol. 4

24 3 Li
(R R ) 

 =  2 2
1

0.529 4 3 R
3

  

24 3 He
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 =   2 2
2
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17. In the following reaction sequence the major products A and B are:
fuEufyf[ kr  vfHkfØ; k Øe esa eq[ ;  mRi kn A r Fkk B gS %

O

O

O

+  
3AlCl

anhydrous   A 
3 4

1. Zn–Hg/HCl

2. H PO
  B

(1) A = 
CO H2

O

; B = (2) A = 

CO H2

O

; B = 

O

(3) A = 
CO H2

O

; B = 

O

(4) A = 

CO H2

O

; B = 

O
Sol. 4

18. The correct electronic configuration and spin-only magnetic moment (BM) of Gd3+ (Z = 64),
respectively, are:
(1) [Xe] 5f7 and 7.9 (2) [Xe] 4f7 and 7.9 (3) [Xe] 5f7 and 8.9 (4) [Xe] 4f7 and 8.9
Gd3+ (Z = 64) ds l gh bysDVªkWfud foU; kl  r Fkk fLi u ek=k pqEcdh;  vk?kw.kZ (BM eas) gS :
(1) [Xe] 5f7 r Fkk 7.9 (2) [Xe] 4f7 r Fkk 7.9 (3) [Xe] 5f7 r Fkk 8.9 (4) [Xe] 4f7 r Fkk 8.9



Sol. 2

Gd
Z=64

 [Xe]54 4f7 5d1 6s2

Gd+3 = [Xe]54 4f7

 = 7(7 2)  = 63
= 7.9 BM

19. An Ellingham diagram provides information about:
(1) The pressure dependence of the standard electrode potentials of reduction reactions involved
in the extraction of metals.
(2) The conditions of pH and potential under which a species is thermodynamically stable.
(3) The kinetics of the reduction process.
(4) The temperature dependence of the standard Gibbs energies of formation of some metal oxides.
, fyaxe vkj s[ k ft l  l wpuk dks i zkIr  dj kr k gS og gksr h gS :
(1) /kkr q ds fu"d"kZ.k esa fufgr  vi p; u vfHkfØ; k ds ekud bysDVªkWM foHko dh nkc fuHkZj r kA
(2) pH r Fkk foHko dh ' kr s± ft l esa dh Li h' kht  Å"ekxfr dh;  : i  l s fLFkj  gksr h gSA
(3) vi p; u i zØe dh cyxfr dhA
(4) dqN /kkr q vkWDl kbMksa ds l EHkou eas ekud fxCt  Åt kZ dh r ki  fuHkZj r k

Sol. 4
Fact

20. Consider the following reaction:
N2O4 (g)  2NO2 (g); Hº = +58 kJ
For each of the following cases (a, b), the direction in which the equilibrium shifts is:
(a) Temperature is decreased.
(b) Pressure is increased by adding N2 at constant T.
(1) (a) towards reactant, (b) towards product
(2) (a) towards reactant, (b) no change
(3) (a) towards product, (b) towards reactant
(4) (a) towards product, (b) no change
fuEufyf[ kr  vfHkfØ; k i j  fopkj  dhft ,  :
N2O4 (g)  2NO2 (g); Hº = +58 kJ
fuEu i zR; sd i zdj .k (a, b) esa, og fn' kk ft l esa l kE;  f[ kl d t k; sxk gksxh :
(a) r ki  ?kVk; k t kr k gSA
(b) fLFkj  T i j  N2 Mkydj  nkc c<+k; k t kr k gSA
(1) (a) vfHkdkj d dh r j Q, (b) mRi kn dh r j Q
(2) (a) vfHkdkj d dh r j Q, (b) dksbZ i fj or Zu ugha
(3) (a) mRi kn dh r j Q, (b) vfHkdkj d dh r j Q
(4) (a) mRi kn dh r j Q, (b) dksbZ i fj or Zu ugha



Sol. 2
N2O4(g)  2NO2(g)
H° = + 58 kJ

(towards reactant)
(a) temp   Backward shift as it is endothermic reaction
(b) As ‘N2’ will not react with both N2O4 & NO2, as moles increases in reactants, as much as in
products, a = hence there is no change in equilibria.
 no change

21. The minimum number of moles of O2 required for complete combustion of 1 mole of propane and 2
moles of butane is _____.
1 eksy i zksi su r Fkk 2 eksy C; wVsu ds i w.kZ ngu ds fy,  vko' ; d O2 dh vYi r e eksyksa dh l a[ ; k gksxh _____.

Sol. 18
C3H8 + 5O2  3CO2 + 4H2O
1 mol 5 mol

C4H10 + 2
13 O
2

  4CO2 + 5H2O

2 mol  13 mol
Total required mol of O2 = 5 + 13 = 18

22. The number of chiral carbon(s) present in piptide, Iie-Arg-Pro, is ______ .
i sIVkbM, IIe-Arg-Pro, esa mi fLFkr  dkbj y dkcZukas dh l a[ ; k gS  ______ A

Sol. 4

* *

NH2

NH

NH
NH

NH2

O
N

COOH

*

*

O

23. A soft drink was bottled with a partial pressure of CO2 of 3 bar over the liquid at room temperature.
The partial pressure of CO2 over the solution approaches a value of 30 bar when 44 g of CO2 is
dissolved in 1 kg of water at room temperature. The approximate pH of the soft drink is ______ ×
10–1.
(First dissociation constant of H2CO3 = 4.0 × 10–7; log 2 = 0.3; density of the soft drink = 1 g mL–1)
d{k r ki  i j  , d l kW¶V fMªad dks CO2 ds 3 ckj  vkaf' kd nkc i j  cksr y esa nzo ds Åi j  Hkj k t kr k gSA d{k r ki  i j  t c 44gm
CO2 1 kg t y  esa ?kqyr h gS r ks foy; u ds Åi j  CO2 dk vkaf' kd nkc 30 ckj  i gq¡p t kr k gSA l kW¶V fMªad dk pH yxHkx gksxk
______ × 10–1.
(H2CO3 = dk i zFke fo; kst u fLFkj kad 4.0 × 10–7; log 2 = 0.3; l kW¶V fMªad dk ?kuRo = 1 g mL–1)

Sol. 37



CO2 + H2O  H2CO3
30 bar ........... 1 m/lit.
3 bar ........... 0.1 m/lit

        

t = 0 0.1         0 0
Eq.      0.1(1 – )   0.1 0.1

4  × 10–7 = 
20.1

1


 
(1 – ) �  1
2 = 4 × 10–6

 = 2 × 10–3

[H+] = 2 × 10–4M
pH = –[– 4 × log(2)] = 3.7 = 37 × 10–1

24. An oxidation-reduction reaction in which 3 electrons are transferred has a Gº of 17.37 kJ mol–1 at
25ºC. The value of Eº

cell (in V) is ______ × 10–2.
(1 F = 96,500 C mol–1)
, d vi p; ksi p;  vfHkfØ; k ft l esa 3 bysDVªkWu LFkkukar fj r  gksr s gSa] dk 25°C i j  Gº dk eku 17.37 kJ mol–1 gSA. Eº

cell (dk
eku V eas) gksxk ______ × 10–2.
(1 F = 96,500 C mol–1)

Sol. 6
G° = –nFE°
17.37 × 1000 = –3 × 96500 × E°

E° = 
17370

3 96500

E° = 
579 volt
9650

    = 0.06 = 6 × 10–2 volt
Ans. 6

25. The total number of coordination sites in ethylenediaminetetraacetate (EDTA4–) is _____.
, fFkyhu Mkb, sehuVsVªk, sl hVsV (EDTA4–) esa mi l gl a; kst u LFkyksa dh dqy l a[ ; k gS _____.

Sol. 6
EDTA4– is hexadentate ligand




