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Main Booklet Solution 

  
 

 

JEE Main Exercise  

 

1. (B) 
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2. (D) 
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3. (C)  

 
 2

02 2 ( )
d B Rd dR

B R R t B
dt dt dt


         

 As radius increases, magnetic flux through the loop increases.  

 To oppose that induced current will be anti-clockwise. 

 

4. (A)  
sin 90Blv    

4(0.3)(10)P QV V    

0 12PV    
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5. (A) 

     v B I  

     ˆ ˆ ˆ ˆˆ2 3 4 5cos53 5sin53      i j k i j  

    ˆ ˆ ˆˆ8 6 3 4    j k i j  

 32 V   

 

6. (B) 

extF Bil  

  0.5 0.5 0.25i    

  4 Ai   
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4
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7. (A) 

 Let velocity be v at any time. 
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   0.01v   
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8. (D)  

   d    v B I  

   ˆsinx v k  

 ˆB B j 

 ˆsindx  dl i  

  ˆcosdx  j  

      ˆ ˆ ˆˆsin sin cosx B dx dx          
  k j i j  

       ˆ ˆ ˆsin sin cosB x dx dx        
  i i j  
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0

1
sin sin

2

L

B x dx B L


        
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9. (A) 

 

2
0

0 0 0 0
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10. (A) 

 About instantaneous axis of rotation through Q, ring is in pure rotation. 

 So,  2 2 21 1
( 2 )

2 2
B I B R B R        

 

11. (C) 

 2 21 1
50 20 (0.1)

2 2
B R        

  5V   

 eq

5 5

10 10 5V
1 1

10 10



  



;  
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12. (C) 

 
2
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13. (C) 

 For r R ,  

    
0
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 For r R ,  
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   
3

0

2 2
3
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14. (C)  

 For loop EBC,  

  
2

2 4

R
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15. (C) 

 

2
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2
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 Since length is same, self-inductance will be same. 

 

16. (B) 

  3 41.8 10 2 9 10 HMi M M          

 4 3(9 10 )(3) 2.7 10 WbMi        

 

17. (C) 

    3 35 1 15 5 10 10A BV V        

 15VB AV V     
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18. (B) 

 A B

di
V V iR L

dt
    

   140 5 10 2 28 ... iR L R L      

   60 5 10 2 12 ... iiR L R L      

 Solving Eqs. (i) and (ii), we get  
  4HL   

 

19. (C) 

 21 1
2 2 2 4 16 J s

2 2

dU di
U Li L i

dt dt
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 
 

 

20. (A) 

 2 28 8 8
di
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0
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i
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dt t

i
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21. (A) 

 Current in inductor branch will gradually increase to its steady state value. 

 

22. (D) 

    2 2
E E

L L L L i
R R

   
      
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3

E
i

R
 , anti-clockwise 

 

23. (A) 

 

Rt Rt

L L
di

V L L e e
dt L

  
    
 
 

 

 At 

10ln 2

5
ln 2; 6 3Vt V e

 
  
     

 

24. (B) 

 In steady state inductor acts as short circuit and capacitor acts as open circuit. 

  
  1 1 1VA BV V    
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    
221 1 1

0.1 1 J
2 2 20

LU Li    

  
22 601 1

1 10 1
2 2
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J
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C
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U
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25. (A) 

 Charge on capacitor in steady state C   

 Current through inductor in steady state = 0  

    2E C C      

  
 
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0
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C
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  21

2
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26. (C) 

 Using KVL,  

  0
di q

E iR L
dt C

      

      
6

4 2 1 1 4 0
3 10

q

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   6 Cq    

 

27. (D) 

  
2

2
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1 5 1
2

t
t

ABi e e



 
    
 
 

 

    1 110
10

1

t

t
CDi e e


   

   5 1 10t t
AB CDi i e e      

   ln 3st    

 

28. (D) 
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i e
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 
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 At  10;
E

t i
R

   

 At  2 2

2
;

L E
t i

R e R
   

 Heat dissipated in resistor = Loss in energy of inductor  
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      2 2
1 2

1 1

2 2
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29. (5.00) 
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 1P QV V BIv    

 2 0.1 1v     

 5 m sv   

  

30. (8) 

 ,
BIv

i F Bil ma
R

    

 
2 2B I v dv
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R dx
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0

0
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B I
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31. (4) 

 Bvd   and 
2

d
R

 
  

 
 

  
2Bv

i
R


 


 

 
24B vd

F Bid Bid  

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32. (2.36) 

    
2

1 1 0.1 100 V
dB

A
dt

       

    
2

2 2 0.2 100 4 V
dB

A
dt

       

  
 

eq
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2
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
 

  

1 2

1 2
eq
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 


 



    

         

4

6 3 3 V
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 


  


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3 3
A 2.36 A

2 2 4
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  
    

 
 

 

33. (3) 

 

 

2
20

3/2
2 2

cos cos 0

2
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BA r

R x

 
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 
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0
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          

 

 To maximize , 0
d

dt


   

   2 2
0

3

2
NIR r v    

  

2 2 5/2 2 2 3/2 2

2 2 5

5
( ) ( ) (2 )

2 0
( )

R x v R x x v

R x

 
   

 
 

 

 

   
2 2 25 0R x x    

   3m
2

R
x    

 

34. (1) 

 Just after closing the switch inductor acts as open circuit. 

  

 
 

100 1
A

5000 5000 100
i  


 

 100 1WP Vi    
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35. (100) 

 
 

22
02 2

0 0

NrN
L n V r I

I I

  
      

 
 

 
 

27
3 4 10

1 10
1

Nr
  

    50N r    

 Length of wire  2 2 50 100 mN r      

 

36. (1) 

  
2

2 1 tV
P i R e R

R

  
   

 
 

   
2

/ 1
2 1 t tdP V

e e
dt R

     
       

 

 
2 2

2

2

2 1 2
0t td P V

e e
Rdt

       
              

 

  
10

ln 2 0.693 1s
6.93

t      

 

37. (3) 

 1 1

di
V L

dt
  and 2 2

di
V L

dt
  

 
22

0 11 1
2

2 2 0 2

/ 600 1 3

200 3 1/r

N A IV L

V L N A I

    
      

     
 

 

38. (2) 

 When only 1S  is closed,  1 0.05 ... iT RC   

 When only 2S  is closed,  2 2 ... ii
L

T
R

   

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

  0.1LC   

 When only 3S  is closed, 2T LC   

  2 10 0.1 2s   

 

39. (5) 

 1

t

RC
V

i e
R


  and 2 1

Rt

L
V

i e
R

 
  
 
 

 

 1 2 1

t Rt

RC L
V

i i i e e
R

  
     
 
 

 

 Since i is constant 0

t Rt

RC Le e
 

     

 5
L

R
C

      
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1. (A) 

  
 

2. (D) 

  
 

3. (A) 

  
 

4. (A) 
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5. (D) 

  
 

6. (C) 

  
 

7. (A) 

  
 

8. (A)  
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9. (B) 

  
 

10. (C) 

  
 

11. (D) 
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12. (B) 

  
 

13. (B) 

  
 

14. (A) 

  
 

15. (A) 
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16. (B) 

  
 

17. (None) 

  
 

18. (B) 

  
 

19. (D)  

 Inductance 
2

0N A

L


  

 

20. (A) 
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21. (D) 

  
 

22. (C) 

  
 

23. (B) 
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24. (D) 

  
 

25. (D) 

  
 

26. (A)  

 From Lenz law direction of induced current can be found, induced current will oppose the decrease in 

outward magnetic field, by producing its own outward magnetic field. 
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27. (C) 

  
 

28. (D) 

  

  
 

29. (C) 
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30. (D) 

  
 

31. (A) 

 3 25 4 2 5t t t     

 215 8 2
d

e t t e
dt

 
    

 
 

 5R     

 So, 
2

215 8 2
3 1.6 0.4

5

e t t
i t t

R

 
      

 23.2 1.6 2 0.4 15.6A ( 2sec)t       

 

32. (C) 

  
 

33. (D) 
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34. (B) 

  
 

35. (C) 

 Given circuit is R – L growth circuit 

  
 

36. (10) 
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37. (175.00) 

  
 

38. (60) 

  
 

39. (12) 

  
 

40. (2) 
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41. (250) 

  
 

42. (16) 

  
 

43. (400) 
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44. (4) 

  
 

45. (1) 

  
46. (10) 
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