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PHYSICS 

 

1. (A) 

 The field at the centre of a coil is 

 0 0i2 i
B or

4 r 2r

  
  

  
 

 In the first case, 2 r   

 In the second case, 2 nr  ’ 

 2 r 2 nr ' r nr '       

 20

0

i nB' 2r nr n nr '
n

B 2r ' i r ' r '

 
    


 

 
2B' n B   

 

2. (C) 

 For a solenoid, 

 
0B nI  

 0 2 22

1 0 1 1

n IB 100 I 1

B n I 200 3I 6

    
       

    
 

 
2

1
2

B 6.28 10
B

6 6


    

  2 21.05 10 Wb/ m   

 

3. (C) 

 
 

2

1

m 2vrmv qB
r , 2

qB r qB mv
     

 
2r 10cm   

 

4. (A) 

 It experiences a force and a torque. In a uniform magnetic field it experiences only a torque.  

 

5. (B) 

 

6. (C) 

 0Ni
B

2r


  but 0ne

N 1,i ne B
2r


     

 

7. (C) 

 4

V

5
e B v 0.2 10 1 180 1mV

18

        

 

8. (D) 

 
p p

s s

N E 300 1

N E 15,000 50
    

 

9. (B) 

 
0E E cos t   
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 Power 0 0 0 0E I cos E E R

2 2 z z


    

 

 

2 2 2 2

0 0 0 0

2 22
2 2

E R E R E R E

2z 2 2R 4R
2 R R

   




 

 

10. (C) 

 The cutoff potential does not depend upon the distance. 

 

11. (A) 

 6h h
v 7.25 10 m / s

mv m
     


 

 

12. (C) 

 Ionisation energy is the energy required to completely knock out an electron from the atom and it is 

proportional to 2Z  (where Z is the atomic number of the atom). 

   For Helium Z 2  and for 
2H ,Z 1  

 
2

2

2

1

E 2
4

E 1
    

 
2 1E 4E 4 13.6 54.4eV      

 

13. (D) 

 For the element X, 

 Binding energy 200 7.4 1480MeV    

 For A, Binding energy 110 8.2 902MeV    

 For B, Binding energy 80 8.1 648MeV    

  Energy released in the reaction  

  902 648 1480 1550 1480 70MeV       

 

14. (C) 

 Half life T 20   minute  

 In time 
2

2
t ,

3
 of its material decays  

  Material left is 
1

3
 of its original 

 Using 

t

T

0

N 1

N 2

 
  
 

, we get  

  

2t

20

0

N 1 1

N 3 2

 
   

 
 …….. (1) 

 Similarly, in time 
1

1
t ,

3
 material is decayed  

  Material left 
2

3
  of its original  
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1t

20

0

N 2 1

N 3 2

 
    

 
 ……… (2) 

 Dividing (1) by (2), we get  

 

2 1t t
1

20

1

1 13
2 2 2

3



   
    
   

 

 2 1t t
1

20


   

 
2 1t t 20    minute 

 

15. (A) 

 Since the hole density is more than the electron density, it is p–type semiconductor 

 

16. (B) 

 

17. (A) 

  
 The vessel is rotating with angular velocity   about the vertical axis. While the ball is rotating in a 

horizontal circle of radius OB r R sin    

 The normal reaction N, is resolved into horizontal and vertical components N sin   and N cos  

respectively. 

 For equilibrium Ncos mg  ……… (1) 

 And 2 2Nsin mr mRsin     

 2N mR     ………….. (2) 

  From (1) and (2) 

 2mR cos mg    

 2 g g

R cos R cos
  

 
 

 

18. (B) 

 2

2

L
L I mK

mK
     

 

19. (D) 

 

20. (B)  

 

21. (C) 

 

22. (C) 
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23. (A) 

 For a monoatomic gas, f 3  

 monoatomic

2 5
1

3 3
     

 And for the diatomic gas, f 5  

 diatomic

2 7
1

5 5
     

 monoatomic

diatomic

5 3 5 7 25

7 5 3 5 21


    


 

 

24. (D) 

 4Q T ,Q   Area i.e. 2Q R  

 

4 2 4 2

1 1 1

2 2 2

Q T R 400 8

Q T R 800 2

         
           

        
 

  

4 2
1 4 1

16 1
2 1 16

   
       
   

 

 

25. (D) 

 

26. (B) 

 2 2

1 1

Q T

Q T
  

 2
2 1

1

Q 400
T T 400

Q 500

   
      

  
 

    o320K 320 273 47 C     

 

27. (C) 

 Initially strands are in parallel. 

  Their force constant 2K 1N/ m K 0.5N/ m     

 When one cut is taken in the rubber loop, we get two pieces joined in series. 

  The force constant will be 
K 0.5

K '
2 2

   

 K' 0.25N / m   

 

28. (C) 

 

29. (D) 

 It is a statement of the second law of thermodynamics. 

 

30. (A) 

 Comparing with the standard equation  

  y Asin t Kx    

 We get 4A 10 m, 60rad / s   and K 2m  

 
60 30

f Hz
2 2 2


   

  
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2 2

m
K 2

 
      

 And 
30

v f 30m / s    


 

 Similarly the wave is travelling in the –ve X direction as 60t and 2x have the same sign. Thus (a) is 

the correct choice. 

 

31. (B) 

 82.5
2


  165cm 1.65m   

 
v 330

n 200Hz
1.65

   


 

 

32. (C) 

 

33. (B) 

 1
1 1 1a sin n sin

a


       

 2 2
2 2

3 3
a sin sin

2 2a

 
      

 1 2
1 2

3

a 2a

 
      

 
o

2 1

2 2
6000 4000A

3 3
       

 

34. (D) 

 

35. (A) 

 The charge remains constant in the first and second case. 

 
1Q C V C'V'    where 

1 2C' C C   

  1 2 1C C V' C V    

 1

1 2

C V
V '

C C
 


 

 

36. (C) 

 Total resistance 2950 50 3000     

 3

g

3
I 10 A

3000

    

 To reduce the deflection from 30 div. to 20 div. the current should be 
2

3
 of the original current. Hence, 

the resistance should be 
3

3000 4500
2
   . 

  Additional resistance 1500  

 

37. (C) 

 The change in diameter does not affect the ratio of the resistances of the wire segments. 

  Null point will be at the original positon.  
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38. (B) 

 

1 2

2 A
M 1A A R R

 
      

 
 ……. (1) 

 And 0 0I2 I
B

4 R 2R

  
  

  
 

 
0

2RB
I 


 …….. (2) 

  From (1) and (2) 

 
0

2RB
M IA A   


 

  
1 2 3 2

1 2 1 2

0 0

2BA A 2BA
  

   
 

 

39. (C) 

 
19

10

31

qB 1.6 10 1
f 2.83 10 Hz

2 m 2 3.14 9 10





 
   

   
 

 

40. (B) 

  1 2W MB cos cos     

  o o2 0.1 cos 0 cos90      

   0.2 1 0 0.2J     

 

41. (B) 

 

42. (B) 

 

43. (A) 

 
s

W 100
I 5A

V 20
    

 Efficiency s s

p p

V I 20 5

V I 220 0.5


  


 

  
100

91%
110

   

 

44. (D) 

 At time t 0 , the energy in the circuit is purely electrostatic energy stored in C. When 
1S  is opened 

and 
2S  is closed, the L–C circuit becomes an oscillatory circuit and there is a continuous exchange of 

electric and magnetic energies. 

 Magnetic energy 2 21 1
LI CV

2 2
   

 
2

2 V C C
I or I V

L L
    

 

45. (C) 
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46. (C) 

 The momentum of a photon is given by 

 
2mc E

p mc
c c

    

 E pc   or 2 2 2E p c  

 

47. (C) 

 The electron in the ground state  n 1  has energy = 13.6eV . When it absorbs an energy 10.2 eV, 

its energy becomes 13.6 10.2 3.4    

 2

n 2

13.6 13.6
E n 4 n 2

n 3.4
        

 It has gone from n 1  to n 2  

  Its orbital angular momentum is increased by 

  
h h

2 1
2 2

 
 

 

  Thus 
34

34h 6.6 10
1.05 10 J s

2 6.28




   


 

 

48. (A) 

   rays have the maximum penetrating power. Penetrating power depends upon the energy  hv  of the 

photon  E v  and frequency of   rays > frequency of X rays (both of them are e.m. waves).   and 

  rays are particles. 

 

49. (C) 

 Only in instrinsic semiconductors, the conductivity is due to the breaking of covalent bonds. But in 

extrinsic semiconductors in addition to breaking of covalent bonds, the acceptor and donor impurities 

are used to increase the conductivity. 

 

50. (C) 

 Voltage gain 
output voltage

input voltage
  

 3

o iV V A 20 10 100 2V        
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51. (C) 
 

52. (B) 

 Two drops of 
2H O  weights 52 3.4 10 Kg   

 Number of molecules in 2 drops of 
2 2H O  

 
23 5

3

6 10 2 3.4 10

34 10





   



 

 20 2112 10 1.2 10     

 

53. (C) 
 

54. (B) 
 

55. (B)  

 Only in structure (B) the octet of both of N and O atoms is complete.  
 

56. (A) 

 

57. (D) 

 O.N. of N in 
2NO  and 

2 4N O  is +4 

  Difference is zero.  

 O.N. of P in 
2 5P O  and 

4 10P O  is +5 

  difference is zero.  

 O.N. of N in 
2N O  is +1 and in NO is +2. The difference is 1.  

 O.N of S in 
2SO  is +4 and in 

3SO  is +6. The difference is +2. 

 

58. (B) 

 

59. (C) 
 

60. (D) 
 

61. (A) 

 Due to small size, van der Waals forces of attraction are minimum in case of liquid 
2H . Therefore, 

 of all the molecules listed, it has the lowest b.p. and hence distils first of all  
 

62. (A) 

 At high attitudes, boiling point is low because atmospheric pressure is low. Lower the external 

 pressure, lower is the boiling point.  
 

63. (C) 
 

64. (D) 

 Stability of carbanion is in the order of  

 o o o3 2 1    methyl  
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65. (A) 
 

66. (C) 
 

67. (B) 
 

68. (A) 

 

69. (D) 

 Constituent particles are at fixed position, therefore can only vibrate or oscilate  

 

70. (B) 

 

71. (D) 

 T  

 

72. (B) 

 Refer types and examples of solution  

 

73. (C) 

 Definition of Lewis acid  

 

74. (D) 

 For   3

sp2
Mg OH ;K 4S  

 
12

sp 43
K 4 10

S 1 10 M
4 4




      

 

75. (A) 

 Refer types of system 

 

76. (A) 

 2
max 10

1

V
W 2.303nRT log

V
   

  10

22.4
2.303 1 2 300 log

2.24
       

  
102.303 2 300 log 10      

 
maxW 690.6cal   

 

77. (B) 

 KCl is electrolyte almost 100% in 1 M aq. Solution.  

 

78. (C) 

 Ag is monovalent, Zn divalent and Fe is trivalent.  

 

79. (D) 

 Information 
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80. (B) 

 In 30 minutes 0.1 mol 3dm  react. Remaining concentration is 0.05 mol 3dm  

 

81. (D) 

 
2H S  dissociates more  to give H   ion as H S  bond is weaker than H – O bond.  

 

82. (C) 

 It is an ore of thorium  

 

83. (A) 

 Monoatomic atoms do not have vibratory motions  

 

84. (C) 

 Nd is lanthanoids element, atomic no. 60, 4f series  

 

85. (C) 

 Definition of transition elements 

 

86. (D) 

 Number of ligands attached to central atom  

 

87. (B) 

 Classification of isomerism  

 

88. (B) 

 Refer dihaloalkanes  

 

89. (B)  

  ether

4 9 4 10C H MgI H OH C H MgI OH     

 

90. (B) 

 Information based  

 

91. (A) 

 2 4dil.H SO

2
ESTER ACID ALCOHOL

RCOOR' H O RCOOH R 'OH


    

 

92. (B) 

 Benzaldehyde gives bitter almonds smell  

 

93. (D) 

  : 2–Methyl butanal  
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94. (A) 

 Boiling point of compound   molecular weight. 

 

95. (B) 

 Name reaction  

 

96. (A) 

 Definition  

 

97. (D) 

 Definition  

 

98. (D) 

 Protein is an example of natural fibre 

 

99. (A) 

 Information  

 

100. (D)  
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1. (C) 

 Standard Formulas: 

     2 2sin A B .sin A B sin A sin B     

     2 2cos A B .cos A B cos A sin B     

 

2. (C) 

 First, write the given equation in such a way that the constant term in it is positive  

    7 x 2 5 y 3    7x 14 5y 15     

 5y 7x 29 0     

  At  3, 2 LHS=    5 2 7 3 29 2 0      

  The point  3, 2  lies on the non-origin side of the line 

 

3. (C) 

    1 2C 3,7 ,C 2, 5     

      x 3 x 2 y 7 y 5 0        

 2 2x y x 2y 41 0       

 

4. (C) 

 21 0   21   

    
77 2 141       

  
4

3 2.     

  
4 21 .    

 
2   

 1   

  
7

A B 1     

 A B 1     

 A 1,B 1    

 

5. (C) 

  7 7

r r 3P 60 P   

 [ When the lower number contains the unknown r, then also use the factorial formula] 

 
   

7! 7!
60

7 r ! 7 r 3 !
  

    

 

 
   

1 60

7 r ! 10 r !
 

 
 

 
 

 

10 r !
60

7 r !


 


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     

 

10 r 9 r 8 r . 7 r !
60

7 r !

   
 


 

    10 r 9 r 8 r 5.4.3      

 10 r 5    

 r 5   

 

6. (B) 

 

7. (B) 

 

8. (B) 

  
 

9. (B) 

  
 

10. (A) 

  
 

 

11. (A) 

 

12. (C) 

 Since the smallest (and the only even) prime is 2 

 r  is F 
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13. (D) 

  
 

14. (D) 

 

 
 

15. (A) 

  
 

16. (A)  

  
 

17. (B) 
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18. (D) 

   
 

19. (C) 

  
 

20. (D) 
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21. (C) 

  
 

22. (B) 

   
23. (D) 

   
  

24. (C) 
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