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Advanced Booklet Solution 

  
 

 

JEE Main Exercise  

 

1. (C)  

 a b  

    2ˆ ˆ ˆ ˆˆ ˆ5 3 2 0a a         a b i j k i j k  

 210 3 0a a       

 2a   and 5a    

 

2. (A) 

 sin90BF mg qvB mg      

 0 sin90
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 350 10 C 50mCq      

 

3. (A) 

 
5
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4. (C) 

 
2 p

p
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m
T

q B


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
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5

p

s
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
          

 

5. (A) 

 
1

2

qB
f f

m m
  


 

 

6. (B) 

   
mv

R b a
qB

    

   
 q b a B
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m


  
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   
 

min

q b a B
v

m


  

 

7. (B) 

 
2 2 2

2

q B R
K

m
  and 

2

qB
f

m



  

   
 

2 2
2 2 22

2
2

mf R
K mf R

m


    

        
22 27 72 3.14 1.67 10 10 0.6K

      

   121.2 10 JK    

 

8. (B) 

   

 
2

2

mv a mv mv
R B

qB qB qa
       

 

9. (B) 

  
  2 sinr R    

    0
02 sin

2 sin

mv qBR
R v

qB m

 
     

 
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10. (A) 

 0 0

2 22 2

i i
B

r x y

 
 

  
 

 ˆ ˆx y r i j  

 
2 2

ˆ ˆ
ˆ ˆ

y x

x y


  



i j
n r n  

 
 00
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ˆ ˆˆ ˆ
ˆ
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i y xi y x
B

x yx y x y

    
  
      

i ji j
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11. (C) 

0

2

i
B

L





 

0
net 2 cos 60

2

i
B B

L


  


 

 
 

12. (A) 

  net 2 AB BCB B B   

     0 02 sin sin 2 sin sin

4 4
2 2

i i

b a

   
    
        
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   
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13. (A) 

 0 0 0ˆ ˆ ˆ ˆ0 ( )
2 2 2

i i i

a a a

  
       

  
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14. (A) 

 At point (X, Y), 0 1 0 2 ˆ 0
2 2

i i

Y X
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15. (A) 

0

2
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   
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        02
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16. (D) 

 
0 0

2 1 2

3 3 3 3
0

2 2

i i

B
a a

    
     

         

 

17. (C) 
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18. (A) 
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19. (C) 

 0 enclosedi   B dl  

 loop A; 0i i i i i i         B dl  

 loop B; i i i i      B dl  

 loop C; i i i i i        B dl  

 loop D; i   B dl  

 B A C D    

 

20. (B) 

  0 2 3 4l i i i      B d  

       0 04 6 8 2 Wb m        

 

21. (C) 

 0  B dI  

 0

B C D E A

A B C D E

              B dI B dI B dI B dI B dI  

 0

A

E

   B dI B dI  

 

B C D E

A B C D

           B dI B dI B dI B dI  

                           

C D

D E

    B dI B dI  

 

22. (A) 

 Forces on BC and DA cancel out each other. 
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23. (B) 

 Force on AB and CD cancel out each other. Resultant of force on DA and BC will be directed towards 

right. So, net force on the loop is away from the long wire. 

   
 

24. (C) 

 0 2
1

2

x l

x

i
dF i dr

r


 

  
 

   

     0 1 2 ln
2

i i x l
F

x

  
  

  
 

  
 

25. (B) 

  ABC AC ACI  F F L B  

       2 2ˆ ˆˆ2 3 10 2 12 10       
 

i k j  

 
 
 

 
2

2

3

ˆ12 10
ˆ12 m s

10 10m






  



jF
a j  

 

26. (A) 
 Bil ma BdqI md     

 Bl dq m d     

 
2m ghmv

q
Bl Bl

    

 

27. (C) 

  
2

2 3

I mI
i Bil
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      
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2

iB
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28. (D) 

 
2

M q

L m
   

 
2 2

qL ql
M

m m


    

     

 
2

33

2 6

ml
l

l

m

 
        

 

29. (D) 

 sinNiAB    

 Couple (torque) will be maximum for circular loop as circle has the greatest area for a given parimeter. 

 

30. (A) 

 We can put wires carrying equal and opposite currents along CH and DG to complete three loops. 

 ABCH CDGH DEFG  M M M M  

                    
2 2 2ˆ ˆ ˆ ˆ1 1 1 1 1 1 1    j i j i  

 ˆ ˆ ˆ2 2     M B i j k  

 

31. (B) 

  
 Resultant of three vectors cos 60 cos 60M M M     

      2M    
 

32. (A) 

 For equilibrium of upper magnet, F mg  

   0 1 2
24

m m
mg

r

 
 

 
 

   
2

7 3

3 2
10 50 10 9.8

(3 10 )

m 


  


 

   6.64 A- mm   

 

33. (A) 

 0
1 3

2

4

M
B

r

 
  

 
 

 0
2 34

M
B

r

 
  

 
 

 net 1 2B B B   

   
7

3

10 1000
0.1T

(0.1)

 
   
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34. (D) 

  

 0 0
1 23 3

2
;

4 4

M M
B B

r r

    
    

    
 

 
7

2 2 3
net 1 2 3

5 10 10
5 10 T

(0.1)
B B B


 

      

 

35. (A) 

 cos 60 ( cos 0 )
2

MB
W U MB MB         

 
3

sin 60 (2 ) 3
2

MB W W
 

      
 

 

 

36. (A) 

 At magnetic North-pole angle of dip is 90o. 

  cos90 0HB B    

 

37. (B) 

 
4 70

3 3 3
0.3 10 10

4 (6400 10 )

M M
B

r

 
   

 
 

   22 27.8 10 A- mM    

 

38. (A) 

  

 10 0tan tan
H H

H H

  
      

 
 

 

39. (B) 

 1 1 2 2K U K U    

   20 cos90 cos0MB K MB      

   2 2 25 50 JK MB      

  

40. (A) 

 

2

1 2

2 1

1 4

2 9

M fMB
f f M

I M f

 
      

  
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41. (C)  

 1

2

2

1

2

H
H

H

B f
f B

B f

 
    

 
 

   1

1

2
6

6

40
144 10 T

2036 10

H
H

B
B 



 
    

  
 

  

42. (B) 

 In tan A  position, 0 1
1 3

1

2
tan

4
H

m I
B

d


 


 

 In tan B  position, 0 2
2 3

2

tan
4

H

m I
B

d


 


 

 

3

1 1 2

2 2 1

tan
2

tan

m d

m d

  
    

   
 

 2tan tan 30     

 2 30     

 

43. (A) 

 Aluminium is paramagnetic, copper is diamagnetic and Iron and Nickel are ferromagnetic. 

 

44. (C) 

 Diamagnetic materials are repelled by magnetism field. So, they will be thrown out. 

 

45. (D) 

 A superconductor exhibits perfect diamagnetism as magnetic field lines don't enter a superconductor. 

 

46. (D) 

 ext induced 0 0B B B B H M      

  0B H M    

47. (A) 

 Magnetic susceptibility of paramagnetic substances is independent of the magnetising field. 

 

48. (A) 

 Magnetic susceptibility of ferromagnetic materials decreases with rise in temperature and the 

substance becomes paramagnetic above Curie temperature. 

 

49. (A) 

 m

C
AC

T
    Slope of m  versus 

1

T
 graph  

       
3

0.4
57K

7 10
 


 

 

50. (B) 

 OQ = Retentivity; OR = Coercivity 

 For making a permanent magnet, both retentivity (OQ) and coercivity (OR) should be high. 
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51. (4) 

 mvr L   

    
mv

mv L
qB

 
 

 
  

   
2

qBL
v

m
  

   
19 3 38

62

1.6 10 1 10 8.1 10

81 10
v

  



    



 

     4 m s  

 

52. (6) 

 Path of the particle will be helical.  

 Distance = Speed  time 2 3 6 m    

 

53. (1.21)  

 
2 2

22

2

mqV qB R
R m m R

qB V
      

 

2

2

max max

min min

2 1.21

2

l d
m R

lm R

 
  

     
   

 

 

 

54. (220) 

 They will collide after describing semi-circle. 

   

 
3

6

22 14 10
220s

200
7 3 10

3

m
T

qB





  
  

 
   

 

 

55. (70) 

 Using Work-energy theorem,  

  mg B NW W W K     

   21
0 0 0

2
mgR mv       

   2v gR   

 At P, 
2

1 sin90
mv

N mg qvB
R

     

   1 3 60 10 70 NN mg qvB      
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56. (3)  

 Lets take radius of circle described by the particle in the magnetic field to be r. 

   
  2 sinR r   

    2 sin
mv

R
qB

 
  

 
  

   
 5

4

5 10 1 3
0.1 2 sin

5 10 1





  
  
  
 

  

    
3

sin
2 3


      

 

57. (10) 

 ˆ ˆ ˆ ˆˆ ˆ( ) ( )        n dl r j i j k k i  

 
ˆˆ

ˆ
2




k i
n  

 
7

0
wire

ˆˆ4 10 8
ˆ

2 2 ( 2) 2

i

r

     
       

k i
B n  

     6 ˆˆ0.8 10  k i  

 6 6
net wire ext

ˆ ˆ(0.6 10 ) (0.8 10 )      B B B i k  

 7
net 10 10 TB    

 So, 10   

 

58. (2) 

 0 (sin sin )
4

i

r


   


B  

 
7

6

2

4 10 2
(sin 45 sin 45 ) 4 10 T

4 (5 10 )
AB






 
    

 
B  

 
7

6

2

4 10 2
(sin 45 sin 45 ) 2 10 T

4 (10 10 )
CD






 
    

 
B  
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 net AB BC CD DA   B B B B B  

 6 6
net 4 10 0 2 10 0      B  

  62 10 T 2 T     

 

59. (32)  

 1 PQ QR RS ST TUB B B B B B      

      0 0 00 sin 45 (2sin 45 ) sin 45 0
4 4 4

i i i

I I I

  
     

  
 

  0

2

i

I





 

 
2

2 4
I

R I R   


 

 0 0
2

2 8
4

i i
B

I I

  
 

 
 
 

 

 1
2

2

32B

B



 

 So, n = 32  

 

60. (4) 

 

2 0
2

2

I

I

dx

dB
x

   
         

 

 0
0

2
2

ln 2 ln 2
4 4

B

 
       

 
 

 So, n = 4 

 

61. (36) 

 
2

0
axis 2 2 3/22( )

NiR
B

R x





 

   
7 2 2

2 2 3/2

4 10 1 2.5 (3 10 )

2[(0.03) (0.04) ]

     



 

   
736 10 T   

 So, n = 36 

 

62. (5880) 

 7
0 0.168 4 10 2B ni n       

 
421 10

n





  

  
421 10

1.4N nI
 

     
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 Length of wire  2N R   

                   
421 10 1.4

[(2 (0.01)]
  

    

 

                   5880 m  

 

63. (16) 
 3 sec60 6PQ a a     

 Lets take an element dx on wire PQ. 

 
 

6
0 1

2

0
2 cos60

a
i

dF i dx
a x

 
      

     

      
60 1 2

0
2ln 2

2

ai i
F a x


   

 

    0 1 2 ln 16
2

i i



 

   0 1 2 ln
2

i i
x





 

 So, 16x   

 

64. (2) 

  sin30BF mg B idl mg     

    sin30 2B i R mg     

 
  

3

2

40 10 10
2T

10 2 10

mg
B

iR





  
   

  
 

 

65. (10) 

   sinF p A Bil    

  
sin

sin
Bil

eg h A Bil h
egA


        

                 

 

3

2
3 3

5.44 10 4 10 sin 90
10 cm

13.6 10 10 4 10





   
 

   
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1. (A) 

 Magnetic field at any point lies on axial position of current carrying conductor B = 0 

 

2. (B) 

  
 

3. (D) 

  
 

4. (D) 

  
 

5. (B) 
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6. (B) 

  
 

7. (C) 

  
 

8. (A) 

  
 

9. (D) 
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10. (D) 

  
 

11. (A) 

  
 

12. (A) 

  
 

13. (C) 

  
14. (B) 

 To measure AC voltage across a resistance a moving coil galvanometer is used. 

 

15. (C) 
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16. (C) 

  
 

17. (B) 

  
 

18. (C) 

  
 

19. (D) 
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20. (A) 
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21. (B) 

  
 

22. (B) 

 Graph [A] is for material used for making permanent magnets (high coercivity) 

 Graph [B] is for making electromagnets and transformers. 

 

23. (D) 

  
 

24. (B) 
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25. (C) 

  
 

26. (C) 

  
 

27. (C) 

  
 

28. (C) 
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29. (C) 

  
 

30. (B) 

  
 

31. (A) 
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32. (B) 

  
 

33. (D) 

  
 

34. (B) 
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35. (D) 

  
 

36. (B) 
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37. (B) 

  
 

38. (A) 

  
 

39. (D) 
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40. (B) 

  
 

41. (B) 

  
 

42. (A) 
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43. (C) 

  
 

44. (D) 
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45. (D) 

  
 

46. (D) 

  
  

47. (D) 

  
 

48. (C) 
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49. (D) 

  
 

50. (C) 

    3
gV i G R 4 10 50 5000 20V       

 

51. (D) 

  
 

52. (D) 
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53. (B) 

  
 

54. (D) 
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55. (B) 

  

  
 

56. (C)  

  
 

57. (D) 

  
 

58. (B) 
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59. (B) 

  
 

60. (C) 

  
 

61. (C) 
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62. (B) 

  
 

63. (C) 

  
 

64. (A) 
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65. (D) 
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66. (D) 

  
 

67. (C) 
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68. (B) 

  
 

69. (A) 

  
 

70. (A) 

ˆM B MBn     

 
2 02

2

I
I a

b


  


 

    
2 2

02 I a

b





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71. (C) 

  
 

72. (D) 
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73. (D) 

  
 

74. (C) 

  
 

75. (A) 
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76. (B) 

  
 

77. (D) 

  
 

78. (B) 

 When magnetic field is applied to a diamagnetic substance, it produces magnetic field in opposite 

direction so net magnetic field inside the cavity of sphere will be zero. So, field inside the paramagnetic 

substance kept inside the cavity is zero. 

 

79. (D) 

 Permanent magnets (P) are made of materials with large retentivity and large coercivity. Transformer 

cores (T) are made of materials with low retentivity and low coercivity. 
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80. (A) 

  

  
 

81. (D) 
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82. (B) 

  
 

83. (A) 
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84. (A) 

  
  

85. (A) 

  
 

86. (C) 
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87. (D) 

  
 

88. (D) 

 Soft ferromagnetic materials are materials which can be easily magnetised and demagnetised by 

external magnetic field. When external field is applied, the domains in which magnetic dipole are 

aligned in the direction of external magnetic field will increase in size. While the domain in which 

magnetic dipole aligned opposite to magnetic field decrease in size. 

 

89. (B) 

  
 

90. (B) 
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91. (A) 

  
 

92. (B) 

  
 

93. (C) 
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94. (A) 

  
 

95. (C) 

  
 

96. (C) 

  
 

97. (D) 
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98. (C) 

  
 

99. (B) 
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100. (B) 

  
 

101. (B) 

  
 

102. (D) 
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103. (D) 

  
 

104. (A) 

  
 

105. (A) 

  
 

106. (A) 

  
 

107. (C) 
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108. (B) 

  
 

109. (C) 

  
 

110. (C)  
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111. (D) 

  
 

112. (B) 

  
 

113. (D) 
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114. (A) 

  
 

115. (A) 

  
 

116. (D) 

  
 

117. (A) 
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118. (A) 

  
 

119. (C) 

 1 100r x     

 7
0 4 10 100r

       

           54 10   

  

120. (A) 

  
 

121. (C) 
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122. (B) 

  
 

123. (20) 

  
 

124. (543) 
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125. (3) 

  
 

126. (250) 

  

  
 

127. (22)   
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128. (10) 

  
 

129. (11) 

  
 

130. (3) 

  
 

131. (5) 
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Only One Option Correct 

1. (A) 

  
 

2. (C) 

  
 

One or More than One Option Correct 
 

1. (A, C) 
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2. (A, D) 

  
 

3. (A, B, C) 
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4. (A, C) 

  
 

5.  (A, B) 
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6. (A, B, D) 

  

  

  
 

7. (B, D) 
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8. (A, B) 
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Comprehensions Type 

1. (C) 
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2. (B) 

  
 

3. (A, D) 
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4. (A, C) 

  
 

For Questions No. 5 and 6 

5. (A) 

6. (C) 
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Integer / Numerical Answer Type 

1. (3) 

  

  
 

2. (2) 
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3. (5.56) 

  
 

4. (4) 
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