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Advanced Booklet Solution 

 
 

 

JEE Main Exercise  

 

1. (B) 

 
 

44 2
2

2 2
rms 4 4

2

2

4(2 )
2

2 3 A

t
t dt

i
t

dt

 
 
  

  





  

 

2. (B) 

 2 29 16sin 24sin
3 3

i t t
    

         
   

 

  2
rms

1
9 16 24 0 17 A

2
i i

 
       

 
 

 

3. (D) 

 2 2 2 2 2
1 2 1 2sin cos 2 sin cose e t e t e e t t        

   2 2 2 2 2
1 2 1 2sin cos sin 2e e t e t e e t       

    2 2 2
1 2 1 2

1 1
0

2 2
e e e e e

   
      

   
 

   
2 2

2 1 2
rms

2

e e
e e


     

 

4. (C) 

  
22

1 2 4P i R R R    

 

2
2

2 rms

2
2

2
P i R R R

 
   

 
 

 1 2: 2 :1P P   

 

5. (D) 

 3 4 2 sini t    

 2 29 32sin 24 2sini t t       

 2 1
9 32 0

2
i

 
     

 
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  rms 9 16 5Ai     

 

6. (B) 

 AC ammeter measures rms current. 

  rms
rms

6

(300 2)

2 30 mA
1

100 10

C

V
i

X


  
 
 

 

 

 

7. (C) 

 For DC source, 
 

22 10
20

V
P

R R
     

   5R     

 For AC source, 
2 2

2 2 2
L

V R V R
P

Z R X
 


 

   
   

 

2

2 2

10 5
10 5

5
L

L

X
X

   


 

 Now, 2LX fL   

    352 (10 10 ) 80 Hzf f     

 

8. (D) 

 75 25 50C LZ X X       

  
250

5A
50

V
i

Z
    

  5 25 125 VL LV iX     

  5 75 375VC CV iX     

  CV V  

 

9. (B) 

  3500
2 8 10 8LX L  

       
 

 

 
6

1 1
3

500 1000
2 10

3

CX
C 

   
   

   
  

 

      
2 2 22 10 8 3L CZ R X X       

  5 5    

 rms
rms

1000 20
A

5 5 5

V
i

Z
    

  
2

2
avg rms

20
10 800W

5
P I R

 
   

 
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10. (C) 

 100 0.1 10LX L       

 
1

cos
42


      

 
10

tan 1 20
10

L C C
C

X X X
X

R

 
        

 
1 1

20 500 F
100

CX C
C C

     


 

 

11. (D) 

  rms

500 2
500 V

2
E    

   
22

R L CE V V V    

      
22

500 400 700 CV    

   400 VCV   

 or 1000 VCV   

 Peak voltage across capacitor 2 CV  

 

12. (A) 

  
220, 30L C L CV X X Z R X X         

 
240

8 A
30

RV
i

R
    

 

13. (B) 

      
2 2 22 2 2200 120R L C RV V V V V       

   160VRV   

  
160

4 A
40

RV
i

R
    

 

14. (A) 

 At resonance, L CX X  and Z R   

  
3 6

600 10
V

i
R R

     

   10R    

 For DC source,  

  
6

0.5A
10 2

V
i

R r
  

 
 

 

15. (C) 

 Quality factor 
 

600
6

650 550

Rf

f
  
 
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16. (C) 

 31000 0.5 10 0.5LX L        

 
3

1 1
1

1000 10
CX

C 
   
 

 

 1R    

 

0 0

0

1 1

tan
1

L C L C

V V

X X X X

V

RR

 

    

   1  
    45   

  

17. (D) 

 50 0.1 5LX L       

 
1

CX
C




 

  
1

5
50 0.004

  


 

 For LR branch, 
2 2 5 2LZ R X     

  
100

10 2 A
5 2

Li    and tan 1LX

R
    

  10 2 sin 50
4

Li t
 

  
 

 

 For RC branch, 
2 2 5 2CZ R X     

  
100

10 2 A
5 2

Ci    and tan 1CX

R
    

   
4


   

  10 2 sin 50
4

Ci t
 

  
 

 

  10 2 sin 50 10 2 sin 50
4 4

L Ci i i t t
    

        
   

 

     20sin 50 At  

 

18. (4) 

 
2 2 24sin 16cos 6 4 6 sin 8 6 cos 8sin 2i t t t t t            

 2 1 1
4 16 6 0 0 0
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i

   
         

   
 

 
2
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19. (4) 

 tan tan 30 3LX L
R L

R R


         

 

 
22

3

2

V V
i

RR L

 

 

 

 With new source, 

 
22

3

72

V V
i

RR L

  

 
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2 1 1

2 2 2
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2

P i
P i R

P i P

  
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   

 

   2 4 WP   

 

20. (1) 

   100 5 500 , 55LX L R        

 2P i R , for power to remain unchanged, current should be unchanged. 

 So, impedance should be constant. 

   
22 2 2

L L CR X R X X     

   L L CX X X   

   2C LX X  

   
 

 
1

2 500
100 C

 


 

   1 FC    

 

21. (3) 

 Current at resonance, 3 2 A
V

i
R

   

  tan L CX X

R


   

   tan 45 L C
L C

X X
X X R

R


      

 New impedance,  
22 2L CZ R X X R      

 New current, 
3 2

3A
2 2

V V
i

Z R
    


 

 

22. (2.5) 

 Since, current is lagging behind voltage, the box must have an inductor. 

  2000 2C C CV iX X    

   1000CX     

  cos 0.8   

    
10003

tan
4 800

LX 
    
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   1600LX     

   1600 2 100 2.5HLX L L L       

 

23. (6) 

 Impedance of box A, 
200

500
0.4

V
Z

i
     

 For power factor to becomes 1, 400L CX X     

   
22 2 2500 400LZ R X R      

   300R     

 Power factor of box A, 
300

cos 0.6
500

R

Z
     

 

http://www.iitianspace.com/


Website: www.iitianspace.com     |     assessment.stepapp.in 7 

 

1. (B) 

  
 

2. (B) 

  
 

3. (D) 

  
 

4. (B) 

 Quality factor of the circuit 
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5. (C) 

 Voltage E of the ac source,   
2 2

C L RE V V V    

 C LE V V 400V 300V 100V      

 

6. (B) 

  
 

7. (C) 
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8. (C) 

  
 

9. (B) 

  
 

10. (A) 
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11. (B) 

  
 

12. (B) 
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13. (A) 

 Quality factor 0 0LQ
2 R

 
 


 

 

14. (D) 

  

  
 

15. (B) 

  
 

16. (D) 

  
 

17. (C) 
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18. (C) 

  

  
 

19. (A) 

  

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.iitianspace.com/


Website: www.iitianspace.com     |     assessment.stepapp.in 13 

20. (A) 

  
 

21. (C) 

  
 

22. (B) 

  
 

23. (A) 
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24. (C) 

  
 

25. (A) 

  
 

26. (C) 

  
 

27. (C) 

  
 

28. (D) 
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29. (B) 

  
 

30. (D) 

  
 

31. (A) 

  
 

32. (D) 
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33. (C) 

  
 

34. (B) 

  
 

35. (C) 

  
 

36. (B) 

 Metal detector works on the principle of transmitting an electromagnetic signal and analyses a return 

signal from the target. So it works on the principle of resonance in AC circuit. 
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37. (A) 

  
 

38. (B) 

 Wattless current flow in a circuit only when circuit is resistance less i.e. circuit is purely capacitive 

or inductive. 

 

39. (A) 

  
 

40. (C) 

  
 

41. (C) 
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42. (A) 

  
 

43. (440) 

   
 

44. (400) 

  

  
 

45. (11) 
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46. (1) 

  
 

47. (3) 

   
 

48. (242) 

  
 

49. (250) 
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50. (3) 

  
        

51. (500) 

  
 

52. (100) 

  
 

53. (0) 
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1. (D)  2. (B)  3. (C)  4. (A)  5.   (C) 

 

6.   (A)  7.   (D)  8.   (A)  9.    (B)  10.  (D) 

 

11.  (B)  12.  (C)  13.  (B)  14.  (C)  15.  (A)  

 

16.  (C)  17.  (B)  18.  (B)   

 

19. (A)   

 

 

rms

22

V
i 5.9amp

R L

 

 
 

 LV I L 148.2 volt    

 

20. (C) 

 Resultant voltage = 200 volt 

 Since v1 and v3 out of phase, the resultant voltage is equal to v2 

  v2 = 200 volt 

 

21. (C)   

 0

6

1 1
f 1000Hz

2 LC 1 1
2 10

4



  


  
 

 

 

22. (A)   

 2 2 2Z R L   

 
R 1 100

cos z 200
2 2 2

        

 2 2 2 2 2 2 2 2R L Z L Z R       

  
22 2 4 4L 4 10 100 3 10 L 100 3         

 
100 3 3

2 50 L 100 3 L
2 50

      
 

 

 

23. (B) 

 The current leads in phase by   0

C LX X 37   

 
 

 
0

0
10cos 100 t 37

i cos 100 37
Z

 
     

  
 The instantaneous potential difference across AB is 

    0 0

m C LI X X cos 100 t 37 90       
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 The instantaneous potential difference across AB is half of source voltage. 

  06cos 100 t 53 5cos100 t      

 Solving,  
 

2

1 24
cos 100 t

251 7 24

  


 

  Instantaneous potential difference 
24 24

5 volts
25 5

     

 

 
More than one option correct 

1.   (BC)  2.  (ABD)  3.  (ABC)  4.  (ABCD) 5.   (AB) 

 

6.  (BD)   

 

 
Comprehension Type 

1. (C) 

 Current drawn in maximum at resonant angular frequency.  

  eq eqL 4mH C 10mF   

 
1

5000rad s
LC

   

 

2. (D)  

 eqc  decreases thereby increasing resonant frequency. 

 

3. (B) 

 At resonance 
100

i 1A
100

 rms  

 Power supplied rms rmsV I cos   

 ( = 0 at resonance); P = 100 W 

 

4. (B) 

 Average energy stored = 
2

rms

1
Li

2
 

    
231

2.4 10 H . 1A 1.2mJ
2

    

5. (D) 

 As 1ms time duration is very less time period T at resonance, thermal energy produced is not 

possible to calculate without information about start of the given time duration.   

 

6. (B) 

 2 2 2s
out

2

2

V
V R L

1
R L

C

  

 
   

 

; 

 
2 2 2 2 2 2

out

22
s 22

V R L R L

V 11 R LR L
CC

 
 

             
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7. (A) 

 As out

s

V
0, CR

V
   

 

8. (A) 

 As out

s

V
, 1

V
   

 

Matrix Match 

1. A – Does not match; B – q, r; C – q, r, s; D – p  

 

 

 
 Subjective Questions 

 

1.  rms Voltage = 7 V,     rms current = 0.5 amp  2.  20 A  3.  200V, 50Hz 

 

4.  0.08H, 17.28W  5.  2A, 400W 6.  0.2 mH, (1/32) µF, 5108 rad/sec 

 

7.  (4)   

 

8.  (AB) 

  

 (a) Impedance of circuit  
22

C LR X X    

  2Z 8 8 2 10      

 (b) The current leads in phase by   0

C LX X 37   

 
 

 
0

0
10cos 100 t 37

i cos 100 37
Z

 
     

  
 The instantaneous potential difference across AB is 

    0 0

m C LI X X cos 100 t 37 90       

  06cos 100 t 53    

 The instantaneous potential difference across AB is half of source voltage. 

  06cos 100 t 53 5cos100 t      
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 Solving,   117 1 17
tan 100 t t tan

24 100 24

  
     

  
 

    

9.  (ABCD)   

 Let rI  be the rms current through the circuit then r
r r

I
I 2A, 20V, I C 20V

C
   


 and rI R 10V  

 Solving we get 

 
31

R 5 ,C 10 F   


 and 
1

L H
10




 

 sV   source voltage = 

 

2

2

r

1
I R L

C

 
    

 
 

    
2

2

r r

I
I R I L

C

 
    

 
 

   
2210 20 20 10volts     

  

10.   
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One or More than One Option Correct 
 

1. (AC) 

  
 

2. (AC) 
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3. (BC) 

  
 

Comprehensions Type 

1. (A) 

  

 Step down transformer 
p p

s s

N V 40000 200

N V 200 1
    

 

2. (B) 

  
 

Stem Type Questions 

1. (100.00) 
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2. (60.00) 
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Matrix-Match Type 

1. (A-r,s,t; B-q,r,s,t; C-p,q; D-q,r,s,t) 

 For DC circuit, in steady state, the current I through the capacitor (c) is zero. In case of L-C circuit, 

the potential difference (v) across the inductor (L) is zero and that across the capacitor = applied 

potential difference. In case of L-R circuit, = (V) across inductor (L) = across (R) = applied voltage. 

 For AC circuit in steady state, rmsI  current flows through the capacitor (c), inductor (R) and (L) and 

resistor (R). The potential difference across resistor, inductor and capacitor I. And for changing 

current, the potential difference across (V) inductor (L), capacitor (c) or resistor (R)   Current (I). 

 

 

 

http://www.iitianspace.com/

	2. JEE Main Exercise (AC).pdf (p.1-6)
	3. JEE Main PYQ.pdf (p.7-20)
	4. Exercise 1-4.pdf (p.21-24)
	5. JEE Adv. PYQ.pdf (p.25-28)

