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SOLUTION 

PART – I : PHYSICS 
 

1.   

Ans. 1 

Sol. 
2

of 



  

 
2 ct 2 x 

=
 

  

 Unit of (ct = x =  = A) 

2.  

Ans. 3 

Sol. 
(0.5)

LC 0.01 mm
50

= =   

3.  

Ans. 4 

Sol. 
a aW 0.1gf,W 10.0gf , W 10 5 5gf = =  = − =   

 
f 0.1 0.2

(100) 5%
f 10 5

  
= + = 
 

  

4.   

Ans. 1 

Sol. Let their velocities will be qual at the instant t. 

 Given that xp(t) = at + bt2 and xQ(t) = ft – t2. 

 Hence, vp(t) = a + 2bt 

 As according to questions 

 Vp(t) = vQ(t) 

 
f a

a 2bt f 2t  or t
2(1 b)

−
 + = − =

+
  

5.   

Ans. 4 

Sol. 
2

2

1

u
A u 2gh

4
 − = −   

 
2

2

2

u
B u 2gh

9
 − = −   

 
2

2

3

u
C u 2gh

16
 − = −   

 
2 2u 8 3 u 5

AB ·
2g 9 4 2g 36

 
= − = 

 
  

 
2u 15 8 u2 7

BC ·
2 g 16 9 2 g 144

 
= − = 

 
  

 
AB 5 144 20

BC 36 7 7
 =  =   

6.   

Ans. 4 

Sol. If a body is moving on a frictionless surface, then 

its total mechanical energy remains conserved. 

 According to the conservation of mechanical 

energy, 

 
initial final(TE) (TE)=   

 
i i f f(KE) (PE) (KE) (PE) + = +   

 2

A

1
0 mgh mv 0

2
+ = +   

 
2 2

A Av v
gh  or h . (i)

2 2 g
 = =    

 In order to complete the vertical circle, the 

velocity of the body at point A should be 

 A minv v 5gR= =   

 Where, R is the radius of the body. 

 Here, 
AB D

R
2 2

= =   

 min A

5
v v gD

2
 = =   

 Substituting the value of vA in Eq. (i), we get 

 

2

5
gD

2 5gD 5
h D

2 g 2 2 g 4

  
     

= = =


  

7.  

Ans. 3 

Sol. Initial momentum = Final momentum 
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 ( )1 1 2 2 1 2m v m v m m v + = +   

 Given, v1 = 36 km/h 
5

36 10 m / s,
18

=  =   

 v2 = 0 

 m1 = 2 kg, m2 = 3 kg 

 1 1 2 2

1 2

m v m v
v

 m m

+
 =

+
 

2 10 3 0

2 3

 + 
=

+
  

 Or 
20

v 4 m / s
5

= =   

 Loss in kinetic energy 

 ( )2 2 2

1 1 2 2 1 2

1 1 1
m v m v m m v

2 2 2
= + − +   

 
2 21 1

2 (10) 0 (2 3) (4)
2 2

=   + − +    

 =100 – 40 = 60 J 

9.   

Ans. 1 

Sol. Torque on the rod is equal to moment of weight of 

rod about P. 

 

 Torque on the rod = Moment of weight of the rod 

about P 

 
L

Mg ...(i)
2

 =   

 Moment of inertia of rod 

 About 
2ML

P ...(ii)
3

=   

 As I =    

 From Eqs. (i) and (ii), we get 

 
2 L ML 3 g

Mg
2 3 2 L
=  =   

12.   

Ans. 3 

Sol. PT2 = constant 

 2nRT
T  constant 

V

 
 = 

 
  

 3T KV =   

 
2dV 3T 3V

dT K T
 = =   

 Hence 
1 dV 3

V dT T

 
 = = 

 
  

14.   

Ans. 3 

Sol. 0
1

i
B

2R


=   

 

( )

2

0 0
2 3/2

2 2

iR I
B

2 2 2R2 R x

 
= =

+
  

 1

2

B 2 2

B 1
=   

16.   

Ans. 1 

Sol. Let resultant temperature is T°C 

 ( ) ( )10 1 60 T 5 1 T 20   − =   −   

 
140

T C
3



 
 =  

 
  

17.  

Ans. 1 

Sol. Energy required = (T . E) f – .(T . E)i 

 
GMm GMm

E
8R 4R

− − 
 = −  

 
  

 
9GMm

E 1.57 10  J
8R

 = =    

21.  

Ans. 2 

Sol. 237 229 4

93 89 2Y Z 2 He  Energy → + +   

 A 237 0

Z 93 1X Y 2v+→ + + .  

 Z = 94 ; A=237 

22.   

Ans. 4 

Sol. V = 6xy – y + 2yz 
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V v vˆ ˆ ˆE i j k
x y z

  
= − − −

  
  

 ˆ ˆ ˆ6yi (6x 1 2z) j (2y)k= − − − + −   

 ˆ ˆ ˆ6i 5j 2k= − − −   

28.   

Ans. 3 

Sol. 
V 10

i 5 A
R 2

= = =   

 21 1
U Li 2 25 25 J

2 2
= =   =   

31.   

Ans. 1 

Sol. Given, Young's double slit experiment, having 

two slits of width are in the ratio of 1: 25. 

 So, ratio of intensity, 

 1 1 2

2 2 1

I W I1 25

I W 25 I 1
= =  =   

 
( )

( ) )

2

22

2 1 1max

2
min 2

2 1

1

I
1

I I II

I II I 1
I

 
+ +

  = =
 

− − 
 
 

  

 

2 2
5 1 6 36 9

5 1 4 16 4

+   
 = = =  −   

  

 Thus, max

min

I 9

I 4
=   

33.   

Ans. 3 

Sol. Excess energy of e– appears as photon. 

 From Rydberg's formula, 

 
2 2 2 2

f i

1 1 1 1 1 5R
R R

n n 2 3 36

   
= − = − =   

   
  

 
2 2

1 1 1 7R
R

3 4 144

 
= − = 

  
  

 
1 1 5R 7R

/
36 144

= 
 

  

 
5R 144 20

36 7R 7


 =  =


  

 
20

7

 =    

37.  

Ans. 1 

Sol. 
1 2 1 2K 9 K ,1 18 cm,1 6 cm,= = =   

 
1 2100 C, 0 C  =  =   

 Temperature of the junction 

 

1 2
1 2

1 2

1 2

1 2

K K

l l

K K

l l

 + 

 =

+

  

 

2 2

2 2

9K K
100 0

50 018 6 75 C
9K K 8 /12

18 6



+ 
+

 = = =

+

  

38.   

Ans. 1 

Sol. By adjoining graph WAB = 0 and WBC = 8 × 104 [5 

– 2] × 10–3 = 240 J 

 
AC AB BCW W W 0 240 240 J = + = + =   

 Now, 
AC AB BCQ Q Q 600 200 800 J = + = + =   

 From first law of thermodynamics 

 
AC AC AC ACQ U W 800 U 240 = +  = +   

 
ACU 560 J =   

40.  

Ans. 1 

Sol. 2

1 2
ˆ ˆa 3i 3j ms ,a 0−= + =   

 1 1 2 2 1 2
cm

1 2

m v m v v v 2i 2j
v

m m 2 2

+ + +
= = =

+
  

 ˆ ˆ(i j)m / s= +   

 21 2
cm

ˆ ˆa a 3i 3j 0 3 ˆ ˆa (i j)m / s
2 2 2

+ + +
= = = +   

 Now, 
cma and 

cmv  are along same direction. 

  COM of system of particles move on straight 

line. 
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42.   

Ans. 3 

Sol. xy yz zxB B B B= + +   

 0
xy

I ˆB ( )k
4 R


= 


  

 0
yz

I ˆB i
4 R


= 


  

 0
zx

I ˆB ( ) j
4 R


= 


  

 0 / ˆ ˆ ˆB (k i j)
4 R

 
= + +


  

 0

2

4 ˆ ˆ ˆ(i j k)
4 5 10 2−

 
=  + +

 
  

 
0

ˆ ˆ10 (i j k)T=  + +   

 

 

PART – II : CHEMISTRY 

 

48.  

Ans. 2 

Sol.  

  

  

49.  

Ans. 4 

Sol. A is free radical substitution and B is E.S.R 

product.  

50.  

Ans. 3 

Sol. According to stability of intermediate carbocation.  

51.   

Ans. 3 

Sol. Emission spectrum is line spectrum.  

52.   

Ans. 4 

Sol. Power of bulb 40 W=  

 Energy emitted by a bulb = power 

40 20 800 J=  =  

 Energy of photons emitted by bulb 

 
80

800 640 J
100

=  = ; 
nhc

E =


 

 
34 8

9

n 6.6 10 3 10
640

620 10

−

−

   
=


;

21n 2 10=   photons 

54.   

Ans. 1 

Sol. NO (Neutral) 

 Al2O3 (Amphoteric) 

 Na2O (Basic) 

 Cl2O7 (Acidic) 

57.   

Ans. 4 

Sol. Formaldehyde and benzaldehyde answer 

Cannizzaro reaction which involves the 

conversion of the aldehyde into a mixture of an 

alcohol and an acid. Thus option (4) can be chosen. 

58.  

Ans. 3 

Sol. 3NH

6 5 6 5 2C H COOH C H CONH


⎯⎯⎯→  

 2 4 Conc. H SONaOBr

6 5 2 460 K
C H NH⎯⎯⎯→ ⎯⎯⎯⎯⎯→  

  

59.  

Ans. 4 
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Sol. Carbohydrates →  Glycosidic linkage 

 Proteins →Peptide linkage 

 Valine →Essential amino acid 

 Adenine →Purine base 

60.   

Ans. 4 

Sol. 
3 2 3 2 3 2

(A)

CH CH OH CH CH I CH CH MgI− − → → →  

 
3 2 2

3 2 2

CH CH CH OMgI

CH CH CH OH

  

61.  

Ans. 3 

Sol. 
2 2

HCl

6 5 2 6 5Cu Cl
C H  N Cl C H Cl+ − ⎯⎯⎯→ (Sand meyer rxn) 

 
HBr

6 5 2 6 5Cu
C H  N Cl C H Br+ −+ ⎯⎯⎯→  (Gattermann rxn),  

 6 5C H OH

6 5 2C H  N Cl+ − ⎯⎯⎯⎯→ (Coupling reaction) 

 2NaNO /HCl

6 5 2 0 to 5 C
C H NH ⎯⎯⎯⎯⎯→ (Diazotisation 

62.  

Ans. 1 

Sol. Gabriel phthalimide synthesis is used to prepare 

aliphatic primary amines only 

64.   

Ans. 1 

Sol. The correct order is NH3 > PH3 > AsH3 > SbH3 > 

BiH3. It is due to extensive hydrogen bonding in 

NH3 molecules.  

65.   

Ans. 1 

Sol. Because reaction occurs, G 0.   Because of 

conversion of 2 moles of 
3O to 3 moles of O2  the 

entropy is increasing, S 0  . The conversion of 

3O  to 
2O  is exothermic, H 0  . 

66.  

Ans. 1 

Sol. Factual 

69.  

Ans. 3 

Sol. ( )2 2 1 1H U P V P V =  + −  

72.  

Ans. 2 

Sol. 188 g of AgBr contains 80 g bromine 

 0.376 g of AgBr contains 
80

0.376 g
188

  

 bromine 

 
80 0.376 100

Percentage of bromine 
188 0.5

 
=



32%=  

73.   

Ans. 4 

Sol. 2SOCl

3 2 2 3 2 2
(A)

CH CH CH OH CH CH CH Cl⎯⎯⎯→  

 KCN

3 2 2
(B)

CH CH CH CN⎯⎯⎯→  

 2

(i)DIBAlH
(ii)H O

3 2 2
(C)

CH CH CH CHO⎯⎯⎯⎯→  

75.  

Ans. 2 

Sol.  

  

  

76.  

Ans. 3 

Sol. Correct order of acidic strength is  

  

77.  
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Ans. 4 

Sol. Higher the negative charge on the metal, stronger 

is back donation and stronger is metal carbon bond. 

78.   

Ans. 2 

Sol. 
5

51.95 10
Solubility (s) 0.02 10

97.5

−
−

= =   

 
72 10 M−=  2

2
s 2s

Cu(OH) ( s) Cu (aq) 2O(aq)+ +  

 2 2 2

spK Cu [OH] s(2 s)+ = = 
34s=   

 ( )
3

74 2 10−=  
20 3 33.2 10  mol  L− −=   

80.   

Ans. 4 

Sol. The given reaction is first order  

 
3

1/2 3

0.693 0.693
t 0.6 10 600 s

k 1.155 10−
= = =  =


 

 
1/2t 10min.=  

81.  

Ans. 1 

Sol.  

  

82.  

Ans. 2 

Sol. G H T S At equilibrium, G 0 =  −   =  

 ( ) ( )3 10 170 10  J T 170JK− =  − T 1000 K =  

  For spontaneity, G is ve, which is possible −  

83.   

Ans. 4 

Sol. 
(g) 2 (g) 2( g) 2( g)CO H O CO H+ +  

 
  

 
2 2

1

2

CO H
K .(l)

[CO] H O
=   

 
4( g) 2 (g) (g) 2( g)CH H O CO 3H+ +  

84.  

Ans. 2 

Sol.  

  

85.  

Ans. 4 

Sol. 
2NH OH  is Hydroxylamine, so due to absence of 

carbon it is not able to give Prussian blue colour in 

Lassaigne's test. 

86.   

Ans. 2 

Sol. 
2 3 23Cl 6NaOH 5NaCl NaClO 3H O+ → + +  

88.  

Ans. 4 

Sol. 
4HIO  oxidises 

2CH OH−  to HCHO and breaks 

the C C−  bond of terminal 
2CH OH  groups 

89.  

Ans. 4 

Sol. Vinyl / Aryl halides will not give AgBr ppt with 

3AgNO due to partial double bond character. 

90.   

Ans. 2 

Sol. In presence of base inversion takes place. 
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