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Current Electricity and Capacitance 
 

SOLUTIONS 
 

EXERCISE - O 
 

1. Ans. (D) 

 ( )2
4 2

Av neAv
i n e

+
= =  

 i– = n(e) Av = neAv 

 inet = i+ + i– 

2. Ans. (C) 

 
d

I
V

neA
=  

 
d

I
V

A
  

3.  Ans. (C) 

 Apply Gauss’s law  : 
𝑞𝑖𝑛

𝜀0
 = (Outgoing flux – Incoming flux) 

  𝑉 = 𝐼𝑅 =
𝐼𝜌ℓ
𝐴

⇒
𝑉
ℓ

𝐴 = 𝐼𝜌 ⇒ 𝐸𝐴 = 𝐼𝜌 

  
𝑞𝑖𝑛

𝜀0
= 𝐼|𝜌

1
− 𝜌

2
| ⇒ 𝑞

𝑖𝑛
= 𝐼𝜀0|𝜌

1
− 𝜌

2
| 

4. Ans. (D) 

 𝑅 =
𝑅1𝑅2

𝑅1+𝑅2
 

    =
𝑅(1+𝛼1𝛥𝑇)(1+𝛼2𝛥𝑇)

2+(𝛼1+𝛼2)𝛥𝑇
 

    =
𝑅[1+(𝛼1+𝛼2)𝛥𝑇+𝛼1𝛼2(𝛥𝑇)

2
]

2+(𝛼1+𝛼2)𝛥𝑇
 

    ≃
𝑅
2

[2 −
1

(1+(
𝛼1+𝛼2

2 )𝛥𝑇)

] 

    =
𝑅
2

[2 − (1 + (
𝛼1+𝛼2

2
) 𝛥𝑇)

−1

] 

    =
𝑅
2

(1 +
𝛼1+𝛼2

2
𝛥𝑇) 

  𝛼𝑒𝑞 =
𝛼1+𝛼2

2
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5. Ans. (A) 

  

 S1 closed  

 V1 = (3R) i  

 
4

E
i

R
=  

 1

3

4

E
V =  

 S2 closed         

 
7

E
i

R
=  

 ( )2

6
6

7 7

E
V R E

R

 
= = 

 
 

  
 S1 and S2 closed  

 𝑉3 = (
𝐸

3𝑅
) 2𝑅 =

2𝐸
3

            

 So, V2 > V1 > V3 

6. Ans. (B) 

  

 No current can go through 2 resistor because according to       

 junction law, the incoming current should be equal to outgoing current. 

 At junction J1 

 Current going to battery = (i1 – i2) 

 Current coming out of battery = i1 

  i1 = (i1 – i2) 

 Hence, i2 = 0 

 

R 
6R 

3R 
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S1 
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R 
6R 

V3 

E 

R 2R 
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J2 
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i1 J1 i2 
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E 
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E 
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7. Ans. (A) 

  = 10 

 
10

5
2

r
i


= = =   

8. Ans. (C) 

  

 Current  𝛪 =  
12−6

6
 = 1𝐴       

 Also assign 0 volt at point which earthed 

 So,  VA = – 12, VD = – 6V 

  Vc = – 9V, VB = – 11V 

9. Ans. (A) 

 Distributing potentials as shown in figure 

   

 As all potentials are known currents in resistances can be given as 

  𝐼1Ω  =  
5−2

1
 =  3𝐴

    
   (left to right) 

 and 𝐼2Ω  =  
15−0

2
 =  7.5𝐴   (left to right) 

10. Ans. (A) 

  

 𝑅𝑒𝑞 = 1 
 

 

12V 

6V 

I 
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11. Ans. (B) 

  

  2

1

2

. eq

eq

eq

R R
R R

R R
= +

+
 

 and 2

1

2

. eq

eq

R R
R

R R
=

+
 (as applied value of voltage is halved after each section) 

  Req = 2R1  

           
2 e

1 1

2 e

.R
2

R

q

q

R
R R

R
= + =

+
  

        2 1
1 1

2 1

.2R
2

2R

R
R R

R
= + =

+
 

      1

2

1
2

R

R
=  

12. Ans. (C) 

 E + 4r = 12 

 E – 2r = 9 

  E = 10 V and r = 0.5 

13. Ans. (A) 

 Initial resistance R1 = 5 

 For final resistance we have condition of balanced Wheatstone bridge  

  

 Final resistance R2 = 1 +  
2
2

 + 1 = 3 

  R = R1 – R2 = 2  

14. Ans. (A) 

 (a)  Req = (
1

16
+

1
8

+
1

16
)

−1

+ 1 = 5 

 (b) I = 
60

4+1
 = 12 A 

 Hence 12 A will flow through the cell.    

 By using current distribution law. 

 Current in resistance 10 and 6 = 3A 

 Current in resistance 5 and 3 = 6A 

 Current in resistance 20 = 0 

 Current in resistance 16 = 3A 

 

R1 

R2 ⇒ 𝑅𝑒 𝑞   R
eq

 

10 6 

16 

20 
3A 

9A 
3A 

i=0 3 5 
6A 6A 

3A 
12A 

12A 

60V, 1 

I 

r 4A E 

r 2A E 



Current Electricity and Capacitance   

www.allen.in    [ 203 ] 

15. Ans. (D) 

 

 

 𝑅𝑒𝑓𝑓 = 
1

4
[

𝜋𝑎

2
𝑟 + 𝑎𝑟]  

=  
1

4
 𝑎𝑟 [

𝜋 + 2

2
] =  [

𝜋 + 2

8
] 𝑎𝑟 

16. Ans. (B) 

 By folding symmetry along A – C we have 

  

 Now by condition of balanced wheat stone Bridge eliminate R/2 between B and F 

  

 𝑅𝑒𝑞 =
3𝑅
4

  

17. Ans. (A) 

 
2

1

220

25
R = , 

2

2

220

100
R =    

 

2

1 1

1 2

400
P R

R R

 
=  
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2
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400
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R R

 
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18. Ans. (A) 

 
2

1
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19. Ans. (B) 

 
2

1

V A
P =


 

 
( )

( ) 22

2

1.1

0.9

V AV A
P = =

 
 

20. Ans. (B) 

 
(3𝑣)2

𝑟
𝑡 = 𝑚𝑠𝛥𝑇 ...(1) 

 
(𝑁𝑣)2

2𝑅
𝑡 = 2𝑚𝑠𝛥𝑇 ...(2) 

  
(1)

(2)
⇒ 𝑁 = √36 = 6 

21. Ans. (B) 

 
𝑋

ℓ1
=

𝑅

100−ℓ1
⇒

12

ℓ1
=

18

100−ℓ1
 

22. Ans. (C) 

 Theoretical 

23. Ans. (B) 
 S(10 – ig) = ig × 20   

 

0.2
20

20
0.2

10
200

S


=

−

 

   
0.2

0.02
10 0.01

= 
−

 

24. Ans. (C) 

 F.S.D. of voltmeter = (10 × 10–3) (90 + 910) = 10 V 

 No. of divisions = 
10

100
0.1

=  

25. Ans. (D) 

 Opposite direction terminals. 

26. Ans. (A) 

 Initially 

  

ε =
V

ℓ
× 900 = 1.2𝑉 

 Finally  

1.2 −
1.2

15
× 5 =

𝑉

ℓ
× 𝑥 

0.8 =
𝑉

ℓ
× 𝑥 

0.8 =
1.2

900
𝑥 

 x = 600 cm 

𝑝. 𝑑 = 1.2 −
1.2

15
× 5 = 0.8𝑉 

 

1.2V 5 

V 

L 

V V 

G 

10−ig 

S 

20 10A ig 

1.2V 5 

10 
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27. Ans. (D) 

 𝐶 =
𝐴𝜀0

𝑑
 

28. Ans. (C) 

 Charge will remain same. 

  𝑑 → 2𝑑 

  𝑐 → 𝑐′ =
𝐴𝜀0
2𝑑

 

  𝑐′ =
𝑐
2 

  𝑈′ =
1
2

𝑄
2

𝐶  

  𝑈′ = 2𝑈 

29. Ans. (C) 

  

  

30.  Ans. (C) 

 2 12C C=  

 2 12Q Q=  

 1

V
E

d
=  2 2

/2

V v
E

d d

 
= =  

 
 

 1 1 1F E Q=  2 2 2F E Q=  

  2 14F F=  

31. Ans. (A) 

  

 q1 : q2 = 3 : 4 

 q1 = 
3

7
× 20µC 

32. Ans. (D) 

 
0 0 0 0

2 4 8 16

1 1 1 1 1
A A A A

eq d d d d
C    

= + + + , Ceq = 0

30

A

d


 

CV −CV 
Q 

CV −CV 

𝑄

2
 −𝐶𝑉 −

𝑄

2
 𝐶𝑉 +

𝑄

2
 

𝑄

2
 

𝑉 +
𝑄

2𝐶
 

3F 

4F 

5F 2F 

−20C 
+20C 

−20C 
+20C −q2 q2 

−q1 q1 
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33. Ans. (C) 

 For charge in 5 F capacitor 

  C1 : C2 = 2 : 5  

  1

2

q

q
 = 1

2

C

C
 

  q2 = 
63 5

5 7
    

 Charge on 5 F capacitor is 9 C 

 Charge on 4 F capacitor is 24 C 

 Ratio of charges = 9 : 24 = 3 : 8 

34. Ans. (B) 

  

 As the resulting circuit is a Wheat stone bridge hence current in 13F capacitor is zero. Hence the 

circuit now reduces to  

  

 The resultant capacitance is  

  
35

6
+

10

6
  = 

45

6
 =

15

2
F 

35. Ans. (B) 

  

 C = 02

/nb a


= 02

2 /n R R


+ 02

2 2

2
n R

R


 

    = 02

2n


 [1 + 2] = 06

2n


 

y 

7F 

35F 

2F 

A B 

10F 

x 

0 

35F 

A 

2F 

7F 

10F 

B 

Parallel 

V 
V 

0 

O 

2F 
3F 

4F 

5F 

6V 

6V 

6 O 
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36. Ans. (A) 

  

  
37.  Ans. (A) 

 When switch is in position 1, 

  30 −
𝑞

20
−

𝑞
30

= 0 ⇒ 𝑞 = 360 𝜇𝐶 

 Now, the switch is in position 2, 

  𝑞1
′ + 𝑞3 = 360 

  

 Loops ABCD 

–
𝑞1

′

20
−

𝑞1
′

30
+

𝑞3

20
= 0 

−3𝑞1
′ − 2𝑞′1 + 3𝑞3 = 0 

5𝑞1
′ = 3𝑞3 ⇒ 𝑞1

′ =
3

5
𝑞3 

8𝑞3

5
= 360 

𝑞3 =
360 × 5

8
=

450

2
𝜇𝐶 = 225 𝜇𝐶 

38. Ans. (B) 

 Let q charge flow through the circuit then  

 Using Kirchoff’s law      

  19 9 15 0
2 3

q q
− − − + =  

  25 – 
5

6

q
 = 0  q = 30µC 

  P.D. Across 3µF is V = 30

3

µC

µF
 = 10 V 

39. Ans. (D)  

 It we close any switch there will be no change in any potential. 

40. Ans. (C) 

 

𝑞𝑖 = 192 𝜇𝐶 
192 − 𝑞

12
−

𝑞

4
−

𝑞

6
= 0 

 𝑞 = 32𝜇𝐶  

 

balanced  
wheatstone  
bridge 

6 3 7 

8 10 4 

Ceq=14/5 

6 3 7 

8 4 

1 

30V 2 

20F 

20F 

30F 

+ – 
q 

− 

A B 

C D 

+ 

+ 

− 

q3 

q'1 

q'1 

+ 
− 

6F 

12F 4F 
− 

+ 
−q 192+q 

192−q +q 

−q +q 
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41.  Ans. (B) 

 There four capacitors are in parallel and change on each capacitor is q = CV. 

 Change on plate C = + 2 CV 

 = 2 × 2 × 10 = + 40 C 

42.  Ans. (B) 

 𝑞𝑖 = 𝑐𝑣 𝑞𝑓 = 2𝑐𝑣 

 𝛥𝑞 = 𝑞𝑓 − 𝑞𝑖 = 𝑞𝑓 − (−𝑞𝑖) = 3𝑐𝑣 

𝑈𝑖 =
1

2
𝐶𝑉2 

𝑈𝑓 =
1

2
×

(2𝐶𝑉)2

𝐶
 

 𝑊battery = 𝛥𝐻 + 𝛥𝑈 

(3𝐶𝑉) × 2𝑉 = 2𝐶𝑉2 −
𝐶𝑉2

2
+ 𝐻 

 Ratio = 
𝐻

𝑈𝑓
= 2.25 

43. Ans. (C) 

 In case-i potential difference remains constant and 𝑈 =
1
2

𝐶𝑉2 

 In case-ii charge remains constant and 𝑈 =
𝑄

2

2𝐶
 

44. Ans. (D) 

 Initially Finally 

    

   n
eqC = 

2

C
  n

eqC =
1

CK

K +
 

 qi =
2

CE
  qf =

1

CEK

K +
 

 qf – qi = qflown      = 
1

CEK

K +
 – 

2

CE
 

                      = ( 1)

2( 1)

CE K

K

−

+
 

 
2

CE
  < 

1

CEK

K +
 

 So charge flows from C to B. 

45. Ans. (B) 

 Charge on 15 F capacitor A = 1500 C. 

 Charge on capacitor B = 100 C. 

 When they are connected with dielectric removed from A. 

 Capacitance of A now becomes 1 F.   

− 

C C 

+ 
E 

− 

C CK 

+ 
E 
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  CiA = 0 .15A

d


 = 15 C = 15 µF 

  CfA = 0 A

d


 C = 1µF          

 Q remains constant 

  Qnet = Ceq × Vcommon 

  1500 + 100 = (1 + 1)V 

  V = 800 Volt 

46. Ans. (B) 

 Given that C = 0 A

d


= 10 F  

 For new arrangement  

  C1 =
( )1 0 2K A

d


 = 10 F    

 and C2 =
( )2 0 2K A

d


 = 20 F  

 C1 and C2 are in parallel  

  Cnew = C1 + C2 = 30 F 

47. Ans. (A) 

 E = 
0K




 

48. Ans. (A) 

 As capacity of system increases so the charge supplied by the battery increases. 

49. Ans. (D) 

 

0
2

1 2

02 1
1

32
2

A
K

V C d
AV C

K
d



= = =


 

50. Ans. (B) 

 2
1 1

1

2
E c v=  

 2
2 2

1

2
E c v=  

 0
1

KA
C

d


=  

 0
2

2KA
C

d


=  

 
20

1

1

2

KA
E v

d


=  

 
20

2

2

2

KA
E v

d


=  

 1 2

1

2
E E=  

−1500 

1F 
− 

+ − 

100V 

1500 

+ 
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51. Ans. (C) 

 Electric field at P and P’= 
𝑉

𝐷
 

52. Ans. (B) 

 4V = 12  V= 3 volt 

 and 3V = 9 volt 

  q = 36C 

   q = CV (1 – e–t/RC)   

  36 C = 4f × 12 (1 – e–t/)   

   = 4 × 2.5 = 10 

     = (1 – e–t/10) 

  e–t/10 = 0.25  

  𝑡 = 𝑅 × 𝐶 × 2 𝑙𝑛 2 = 2.5 × 106 × 4 × 2 × 0 × 0.693 

      t = 13.86 sec. 

53. Ans. (C) 

  

 𝑖 =
𝑉

3𝑅
 

 𝑉𝐵 = 2𝑉 −
𝑉

3𝑅
× 2𝑅 =

4𝑉
3

 

 Potential difference across capacitor 
4𝑉

3
− 𝑉 =

𝑉

3
 

54. Ans. (D) 

 In steady state capacitor behaves as open circuit 

  1

2

1

2 2

i R

i R
= =  

  i1 = 
6 2

1
3R R

 =


 

  VA = I1R + iR = VB 

  VA – VB = 8V 

55.  Ans. (A) 

 /
0

t RCi i e−=  

 /0
0

2
t RCi

i e−=  

 
2 /3

2 1
2 6

t RCV V
i i i e

R R
−= − = −  

 

2

(2 )0.51

2

n

re
−

+=  

 
2 2

(2 )1

2

n

re
−

+=     
2

1
2 r

=
+

  ( 0)r =  

 

0V 

0V 

0V 

1V 

1V 

2V 2R 

C 

R 

i 

i 

i 

V 

V 

2V 

B 

i 

V 3V 

B 
i=0 

A 

6 
R 

0 

0 

0 

R 
R 

R 
R 

R 
10 

10 

10 

A 

i
2
 

i
1
 

10V 
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56. Ans. (D) 

 To calculate charge on capacitor consider that capacitor acts as open circuit when completely 

charged and calculate drop across it which comes out to be 3V. 

 When s is opened i.e. discharging circuit 

      

   

  eqR C =  

      = 6 31
100 10 10

2
−   = 350 10− = 50 ms. 

57. Ans. (B) 

 VR = .e–t/RC 

 VC = [1 – e–t/RC] 

 At  t = 100 ms 

  VR = VC 

   –t/RC = 1/2 

  100
145.45

(2)
RC ms

n
=   

58. Ans. (C) 

 When S open   

  q1 = 18f  q2 = 18f  

  V1 : V2 = 
1

3
 : 

1

6
 

  V1 : V2 = 2 : 1 

  V1 = 
2

3
 × 9 = 6 volt 

  V2 = 3 volt 

 When S is closed    

  I = 1 A 

 So, potential difference across 3F = 3×1 = 3V. 

 Potential difference across 6 F = 6V. 

 So, charge on 3F = 9C. 

 Charge on 6C = 36C 

 So, 27C will flow through switch.  

3A 

3A 

9V 

1k 
0 3V 

1k 

1k 

1/2 

300C 

q
2
 V

1
 V

2
 

q
1
 

6f 3f 

0 

9 0 

6 

9C 36C 6V 

27C 
3 

0 

0 

9 

6 
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59. Ans. (ACD) 

  

 +3 – 3i1 – 1 – 1i1 – 2 (i1 – i2) = 0 

 +2 – 1i2 – 1 + 2 (i1 – i2) – 2i2 = 0 

60. Ans. (ABCD) 

 iP = iQ     ;    JP < JQ  EP < EQ 

 RP < RQ    ;    i2RP < i2RQ  HP < HQ 

 nP = nQ :  For metal n is independent of temperature 

61. Ans. (BC) 

 Micrometer → R = 100  

 i = 50 µA 

 V = 100 × 50 × 10–6 = 5 mV 

 If  R = 10 k 

  V = 10 × 103 × 50 × 10–6 = 0.5 V  

 If  R = 200 k 

  V = 200 × 103 × 50 × 10–6 = 10 V 

 Applying KVL in the circuit 

  (i – i0) × 1 = i0 × 100 

  i0 = 50 µA 

  i = 101 × i0 

  i = 50 × 10–6 × 101 

  i = 5mA  

62. Ans. (AD) 

 (A) Case (1) 

Battery is connected at terminal (I) 

 

Case:-(2) Battery is connected at terminal (II)  

 

Voltmeter Reading = (V) 

1V 

3V 3 

1 2V 

1V 1 

2 

(i
1
−i

2
) 

i
2
 i

2
 

i
1
 

2 

− V V 

R 

R 
I + 

Reading =V/2 

Voltmeter 

− 
V 

R 
R 

+ 

G 

1 

Rg=100 

(i−i0) 

i0 

i 
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All current flow through the resistance (R) 

(B)  

 Reading ≠ V/2 

(C) Reverse case of (A)  

(D) Same as (A) 

63. Ans. (AB) 

  

Apply nodal at P 

 ⇒  C1(v0r – v0r2) + C1(v0r – v0) + C2v0r = 0 

 ⇒  3r2 – 10r + 3 = 0 

 ⇒  r = ( )
1

3
3

or  

 ⇒  v' = 0

53

v
or v0.35 

64. Ans. (BCD) 

 

1
1 1

3.9 3.9 2.1 6
3 7

eqC F

−

 
= + + = + =  

 
 

1
1 1

3.9 4 4
6 12

eqC F so q E C

−

 
= + + =  =  

 
 

1 2
1 2 1

2.1
4 4

2.1 3.9 6

q q
q q E and q E+ = =  =   

        = 0.7 2 1.4E E =  

 So ΔV across 7μF ⇒ 1 6
7

q

F
=


 

 ⇒  E = 30 V 

  1 0.7 2 30 42q C=   =   

  acorss 3 14
3

q
V F V

F
  = =


 

  
30

acorss 12 4 10
12

V F V  =  =   

− V V 

2R 

R/2 
+ 

Voltmeter 

V' C2 C2 C2 C2 

C1 

C2 

V0r 

V0 

V0 

'0' 

V0 

P C1 

V0r2 V0r3 V0r4 V0r5 

0 

V' 

+ – 

v 

+ – 

v 

 

12µF 

3.9µF 

q1 

q1 

q2 
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65. Ans. (ACD) 

  

(a)  Charge on capacitor is Q = CV   
0 A

C
d

 
= 

 
 

  Wbattery = Q·V = CV2 

  Energy stored in the capacitor 21

2
U CV=  

  ∴  Heat generated = 21

2
battW U CV− =  

 (b)  Let the distance between the plates be x at some intermediate stage. 

  0 A
C

x


=  

  0 AV
q CV

x


= =  

Field due to charge on one plate is 
02

q
E

A
=


 

  ∴  Force between plates 

22
0

2
02 2

AVq
F Eq

A x


= = =


 

 (c)  Assuming that the positive plate is fixed and the negative plate moves slowly towards it, work 

done by external agent in displacement dx is  

  
2

0

2
     

2
ext ext e

AV dx
dW F dx F dx

x


= − = − =  

  ∴  Work done in reducing the distance from d to 
2

d
is  

   

/22 2
20 0

2
       

1

2 2 2
 

d

ext

d

AV AVdx
W CV

dx

 
= + = = −  

 (d)  Energy dissipated must be zero as the plates are moved slowly. Charge flow from battery to 

the capacitor plates is very slow. 

  
21

2
extW CV=  

  Charge in PE stored in the capacitor 

  
2 2 21 1 1

2
2 2 2

U CV CV CV = − =  

  [Capacitance doubled when d was halved] 

   Wbatt = [(2CV) – CV] V = CV2 

  ∴  Wbatt + Wext = ΔU + Heat generated 

  ∴  Heat generated = 0 

x 

v 

+ 
+ 
+ 
+ 

– 
– 
– 
– 

A 
Fe 

Fext 
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66. Ans. (BD) 

 0 0

1 2

,
A A

C C
d d

 
= =  

Extra charge flown ( )Q Q C C V = − = −  
0

2 1

1 1
AV

d d

 
=  − 

 
 

 Work done by battery : 

  Wb = V × charge flown 2
0

2 1

1 1
AV

d d

 
=  − 

 
 

 Change in P.E. of capacitor ( ) 21

2
U C C V=  = −  2

0

2 1

1 1 1

2
AV

d d

 
=  − 

 
 

67. Ans. (BC) 

 When switch with position (1) is closed. 

 Charge flow = 
2

3

CE
 

 Now switch shifted to position (2) 

 Charge flow 4 2
2

C
E CE =  

 Heat = 
1

2
× 2CE × 4E = 4CE2 

 After switch shifted to position (2) 

 Total heat from starting 
2 2

2 13
4

3 3

CE CE
CE= + =  

68. Ans. (AB) 

 For A : C = 
Q Q

Q QV
K

a b

=
 

− 
 

= 
( )

04 ab

b a



−
 

 For B : U = 
21

2

Q

C
 

 For C : If inner sphere is earthed, potential of inner sphere becomes zero.         

69. Ans. (BD) 

  Charge flown = 
2

  
Q

C Q
 

 + − 
 

 = 
2

  
Q

C
 

 − 
 

   

       

 Charge on the inner surface of left plate should be Cε if 
2

  
Q

C
 =  then charge flow 

 
2 2

  
3Q Q

C − =  

 Work done = (charge flown) (emf) = 
23 2 3

2

q Q Q

C C

  
=  

  
 

 

K 

 

CE 

–CE 
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70. Ans. (ABD) 

  
71. Ans. (BCD) 

 Hence 2
1 1

t

RCq CE e
− 

= − 
 

             ...(i)  

 and  2
2 2 1

t

RCq CE e
− 

= − 
 

           ...(ii)  

 Rate of increases of charge 

 = 1dq

dt
 = /2 1

2
t RCCE e

RC
− −

−    = /2

2
t RCE

e
R

−  

 = /22 1
2

2
t RCdq

CE e
dt RC

− −
=     = /2t RCE

e
R

−  

 1

2

1

2

q

q
=  

 1 = 2 

 In steady state 1

2

1

2

q

q
=  

72. Ans. (B) 

73. Ans. (A) 

74. Ans. (B) 

Solution for Question No. 72 to 74 

 i2 = i3 = Ib     

 V1 = (V2 + V3) = V  

 and P2 = P3          R2 = R3  

 and V2 = V3 = V/2 

  P1 = P2 = P3 = P4 (given) 

  P1 = 
2

36

V
 ; P3 = 

(𝑉/2)2

𝑅3
 

 As  P1 = P3  R3 = 9   

 Also  R3 = R2 = 9 Ans. 

  Ia = 
3

I
 and I4 = I 

  P1 = P4 = 4W 

  

2

3

I 
 
 

R1 = (I)2R4 = 4W     1

9

R
 = R4    4 = R4 Ans. 

 Also  I = 1A 

  Req = 16 and I = 1A 

   = 16V Ans. 

CE (k–1) 

CKE CE 

C 

2C 

E S 

2R 

R 

q
2
 

q
1
 

I R1=36 

1 

2 3 

(V) 

(V) 

4 

(0) 

(0) 

(0) 
() I  

Ia 

Ib 
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75. Ans. (A) 

 These five plates constitute four identical capacitor in parallel, each of capacity 0 A

d


  

   q
1
 = 0 AV

d


 

76. Ans. (D) 

 0
4

2 AV
q

d


= −  

77. Ans. (B) 

 Total energy stored = 
2

2 021
4

2

A V
CV

d


 =  

78. Ans. (AC) 

 C2V1 = C2V2 

  

 As qmax for both is same hence A is correct. 

 As C1V1 = C2V2 Hence EMF's of the cells may be different. 

79.  Ans. (D) 

 From graph C2 is taking more time to charge.  

 So, R2C2 > R1C2 
 
 

EXERCISE – S 
 

1. Ans. (a) J0A/3 ; (b) 2J0A/3 

 (a) 
0 1 2

r
I J rdr

R

 
= −   

 
  

  = 𝐽0 ⋅ 2𝜋 ⋅ [∫ 𝑟𝑑𝑟
𝑅

0
− ∫

𝑟2

𝑅
𝑅

0
⋅ 𝑑𝑟] 

  = 𝐽0 ⋅ 2𝜋 ⋅ [
𝑅2

2
−

1
𝑅

⋅
𝑅3

3
] 

  = 𝐽0 ⋅ 2𝜋 [
𝑅2

2
−

𝑅2

3
] = 𝐽0 ⋅ 2𝜋 ⋅

𝑅2

6
 

 (b)  ∫ 𝐽0
𝑟
𝑅

𝑅

0
(2𝜋𝑟𝑑𝑟) 

  = 
𝐽02𝜋

3
𝑅2 

  = 
2𝐽0𝐴

3
 

t 

q 

q
max

 

1 2 

O 
1
 

2
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2. Ans. 
21

3l

r

R


=  (22 + 1) 

 𝜎(𝑟) = 𝜎1 +
𝜎2−𝜎1

𝑅
⋅ 𝑟   

 𝑑𝑅 =
ℓ

𝜎⋅2𝜋𝑟𝑑𝑟
  

 
1

𝑅𝑒𝑞
= ∫

1

𝑑𝑅
= ∫

𝜎2𝜋𝑟𝑑𝑟

ℓ
=

2𝜋

ℓ
. (𝜎1 +

𝜎2−𝜎1

𝑟
) ⋅ 𝑟𝑑𝑟 

          =
2𝜋
ℓ

[∫ 𝜎1
𝑟

0
𝑟𝑑𝑟 +

𝜎2−𝜎1
𝑟

⋅ ∫ 𝑟2𝑟

0
𝑑𝑟] 

         =
2𝜋
ℓ

[𝜎1 ⋅
𝑟2

2
+

𝜎2−𝜎1
𝑟

⋅
𝑟3

3
] 

3. Ans. 3.5 A 

9 0
9 181 2 6

1 1 3 3

1 2 2

eqE V
+

= = = =

+

 

 

 
1 2 2

3 3
eqr


= =     

 16 – 4i – 6 –
2

3
 i + 30 – 4i = 0 

 
2

13 4 4
3

i
 

= + 
 

 

 
26

13
3

i=    ;   
3

2
i A=  

4. Ans. x = 
4

3
V, 

1
12

3
V, 

1

15
A 

 
( )610 10 5 15 0

0
20 10 10 20

xx x x− −+ − + − −
+ + + =   

 
3 6

1
10 10

x
= −  

 
4

3
x V=  

 
4 19

5 5
3 3

AV x V= + = + =  

 VB = – 11 + 5 = –6 

 
19 37 1

6 12
3 3 3

A BV V V− = + = =  

 
0 4 1

20 3 20 15

x
i A

−
= = =


 

 

V 

A 

+15V 

10 

−11V 

5V 

20 

10V 20 

+10V x 
5V 

10 i 

A 

B 

4 
A B 

9V 1 4 

2 

3V 

i 

16V 6V 3V 

4 2/3 4 

0 
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5. Ans. 4A 

  
  

 VA = 10V  VB = 50V 

 40ABV V =  

 
5

2 10
2 2

AB

R R
R R= + = =   

 
40

4
10

V
i A

R


= = =  (From B to A)  

6. Ans. 25 

 Current in 60 resistance = 1A 

   Q = i2Rt = (1)2 × 60 × 7 × 60 J 

   Q = mST  T = 25°C 

7. Ans. 12A, –20W 

 
1

15
3

5
i A= =    ;   

7

5

R
   ;   

3

5
1

5
i A= =   

 
4

55
5

11
i A= =  

 i25 = i1 + i2 + i3 + i4 = 12 A 

 P20 = –20i3 = – 20 × 1 = –20W  

8. Ans. R1 = 0.0278 , R2 = 0.25 , R3 = 2.5   

  
 For O–R (0.1 – ig) (R1 + R2 + R3) = ig × 25 

 for O-Q (1 – ig) (R1 + R2) = ig (25 + R3) 

 for O-P (10 – ig) R1 = ig (25 + R2 + R3) 

i 

10V  

40 

10V  

50 
(B) 50 

10  10  

10V  

O 

10V  

40 

10V  
30  

10V  

10V  

60 

50 50 10V 60 
10V 

10V 

20 
20 

20 

10V  

50 

A 

i
g
=10mA 

G 
25 

R
3
 R

1
 R

2
 

0.1A 
O P Q R 

10A 1A 

5 

i
1
 i

2
 i

3
 i

4
 

10V 5V 20V 30V 
25V 

5 10 11 
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9. Ans. (i) 1.01 (ii) 0-5 A, 0-10V, (iii) 0.05 A 

 (i) 
1 99

0.99
100

Ar


= =       

  
12

3
2 0.99r

=
+ +

 

 

   

  r + 2.99 = 4 

     
  r = 1.01  

 (ii) rv = 99 + 101 = 200 W  

  
12

4
2 200

1.01
200

i A= =


+

 

  V = 8V 

  Range of voltmeter = 
5

8 10
4

V =   

  Range of ammeter = 5A  
 (iii) 1(5 – ig) = 99 ig 

  5 = 100 ig 

  ig = 0.05 A 

10.  Ans. (a) +ve, E1 > E (b) –ve 

  
 In this case deflection will decreasing if move from A to B  

  E1 > E 

   
 In this case if we move jockey from A to B deflection will be increased. 

 

A 

12V 

2 

r 

V 

12V 

2 

1.01 

B 

E 

A 
E1 

G 

B 

E 

A 
E1 

G 
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11. Ans. 4  

 VAC = 0.4 × 10 = 4V 

 5 – i(1) = 4   ;   i = 1A 

 i(R) = 4 

 R = 4   

12. Ans. 2 

 Initial capacitance C0 = 4 πε0R0 

 Now, when they are combined to form a bigger drop of radius R 

 Total volume of mercury is same. 

 Final volume = 8 × Initial volume of each drop 

  
3 3

0

4 4
8

3 3
R R=  =    

  R3 = 8R03 

  R = 2R0 

 Final capacitance c = 4πε0 R = 2 × 4πε0R0 

  C = 2C0 

13. Ans. 5 

 1

0

.

Q Q
C

V
E dx

= =



 = 
1

5
 

14. Ans. 3

23

2
F  

  

  

32

9
32

9

C

C+

= 1                C =
32

23
F 

15. Ans. 12 C 

 Initial circuit 

  
2 1

24
2 1

Q
 

=  
+ 

= 16 C 

   

A 

B 

8/3 8/9 

A 

B 

32/9 C C 

 

−Q 
24 1 

2 

Q 

−Q 

Q 

−Q 

Q2 

Q1 

−Q 
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 Final circuit 

   
 Initially charge on A and B combined is 0 and finally at is –12. 

 So charge flowing is 12 µC. 

16. Ans. 30 V   

 V1 : V2 = 
1

3C
: 

1

C
   

 V1 : V2 = 1 : 3  

 V1 = 
1

4
V3        V3 = 8V 

 V3 : V4 = 
4

15C
 : 

1

C
    

4

8

V
 = 

4

15
  

 V4 = 30V 

17. Ans. (a) 
100

7
 volts; (b) 28.56 µC, 42.84 µC, 71.4 µC, 22.88 µC   

  
 2x + 3x + 5x + 4(x – 20) = 120 

 14x = 200 

 x = 
100

7
 Volt 

18. Ans.  30 

 
q

C
= 

0

Q q

C

−
  

   q 0

0

C C

CC

 +
 
 

= 
0

Q

C
      

  
q

C
= 

0

Q

C C+
 = 0 0

0

C V

C C+
 

  
10 12

10C



+
= 3  

  C = 30 

12V 

12V 

1 

24 

2 

12 

−12 

24 

−24 
B 

A 

12 

−12 

24 

−24 

1 

2 

x 

60 

10 

2 
5 50 

(x-20) 4 

3 

a 

v4 v3 

v2 v1 

3C 

q 

b 

C 

P 

−(Q−q) 
C0 

+Q−q +q 

−q 

q 

C 
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19. Ans. 2.5 kV 
 Q1max = 3 C × 103 C. 

 Q2max = 4 C × 103 C. 

 Qmax for first branch 3C × 103C =
1

3

max 2

3 10 5

6

C C
V

C

 
=  = 

5

2
KV  

 Similarly for second branch 

  Q1max = 7C ×103 C,  Q2max  = 6C × 103C 

  
1maxV =

3

2

6 10
10

21

C
C

C


  = 

20

7
kV 

 The two branches are in parallel. So in order to find max value of voltage for which no capacitor 
breaks down should be 

1maxV . 

20. Ans. QA = 90 C, QB = 150 C, QC = 210 C, Ui = 47.4 mJ, Uf = 18mJ 

                 
 Applying K.V.L. in final circuit 

  
300 360

0
3 2 2

q q q− −
− + =  

  QC = q = 210C 

  QA = 90 C 

  QB = 150 C 

  ( )( ) ( )( )
2 26 61 1

3 10 100 2 180 10
2 2

iU − −=  +   

  
( ) ( ) ( )

2 2 2

6
210 90 1501 1 1

10
2 2 2 3 2 2

fU J−
 
 = + + 
 
 

 

21. Ans. 16 

 Wext + Wbattery = ΔU 

 Wext = ΔU – Wbattery 

 21

2
iU kCV=  

 
21

2
fU CV=  

 ( ) 21
1

2
U k CV =  −  

 WB = ΔQV 

 Qi = kCV 

 Qf = CV 

 ΔQ = (1 – k)CV 

  ( ) 21
1

2
extW k CV= −

12 4
4

3

1 4 8.85 10 200 10
4 10

2 0.885 10

− −

−

   
=   


 

          = 16 × 10–6 J = 16µJ 

3 2 

−360 

360 

Initial circuit 

300 

−300 
3 (300 − 𝑞) 

−(300 − 𝑞) 
2 

−(360 − 𝑞) 

(360 − 𝑞) 

−𝑞 𝑞 

Final circuit 
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22. Ans. 6 

 Q = CV = 600 × 10–12 × 200 = 12×10–8C 

 Initial energy = 21

2
CV  

  = 12 21
600 10 (200)

2
−    

  = 12 μJ 

 When connected to another uncharged capacitor 

 Charge will be equally distributed on identical capacitor 

  86 10
2

Q
Q − = =   

 Final energy = 
2 2' '

2
2

Q Q

C C
 =  

  
( )

2
8

12

6 10
6

600 10
J

−

−


= 


 

 Energy lost = Initial energy – Final energy 

  = (12–6) μJ = 6μJ 

23. Ans. 300 

 E = 10% × 107 = 106 V/m 

 E = 
v

d
  106 = 

310

d
   d = 10–3 m 

 C = 0kA

d


  90 × 10–12 = 3

3

6 1
10

10 36

A −

−


 


 

 A = 300 × 10–6 m2  

 A = 300 mm2     

24. Ans. 3 

 Initial charge on capacitor = CE 

 Initial potential energy of capacitor = 

2

2

CE
 

 Now, 0 A
C

d


=  

 And new capacitance : 0'
/2

A
C

d


= , in series with 0

/2

kA

d


 

   02
'

A
C

d


=  series 04 A

d


 

       = 0 042 4 4

2 4 3 3

A A
C

d d

  
= = 

+ 
 New charge = 

4

3
CE  

 New energy = 2 21 4 2

2 3 3
CE CE =  

 Now batteryW H U=  +   

  2 2 24 2 1 1

3 3 2 6
E CE CE H CE CE H CE

 
− =  + −   = 

 
 

C = 600 PF 

+Q –Q 

v = 200 V 

Q' –Q' 

Q' –Q' 
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25.  Ans. 
1 1

2 1

K
q CE

K

−
 =

+
 

 
2

c
q


=  (with no dielectric) 

 When dielectric is filed 

  
(1 )

net

C KC
C

K C


=

+
 

  
1

net

KC
C

K
=

+
 

  '
(1 )

KC
q

k
=

+
 change How = q’ – q 

1 2

kc c

k


= −

+
 

 Change how = 
1

2 1

C K

K

 − 
 

+ 
 

26.  Ans. 

( )

0 1 2 1

2
1 2

lognet

ak k k
dC

d k
k k

a

 
=  

 −

 

 
1 2

1 1 1

netdC dC dC
= +  

  1 2

1 0 1 2 0 2

d d

k A k A
= +

 
 

  
1 0 1 2 0 2

tan tand x x

k A k A

−  
= +

 
 

 0

1 2

tan tannet

adx
dC

d x x

k k


=

−  
+

   

 

( )
( )0 1 2

1 2

1 2

log lognet

ak k
dC k k

d
k k

a


= −

−

 

 

( )

0 1 2 1

2
1 2

lognet

ak k k
dC

d k
k k

a

 
=  

 −

 

27.  Ans. 
2

0 ( 1)

2

bV k
M

dg

 −
=  

 Electric field attracts the dielectric into the capacitor with a force 
2

0 ( 1)

2

bV k
F

d

 −
=  

 
2

0 ( 1)

2

bV k

d

 −
=Mg 

 M = 
2

0 ( 1)

2

bV k

dg

 −
 

 

C C 
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28.  Ans. 21

2 1

1

1

kV

V k

−
=

−
 

 1 0
1

k bx
C

d


=  0 1

2

( )b x
C

d

 −
=  

 Cnet = C1 + C2 

         0
1 1k x x

d


= + −  

 Cnet  0
1 1( 1)

b
k x

d


= − +  

  
2

2 0 1
1 1

1
( 1)

2 2

bV
u CV x k

d


= = + −  

 ( )
2

0 1 1
2

bV
F k

d


= −  

 
( )

2
1

0 1

2

1

F d
V

b k


=

 −
 

( ) ( )1 2

0 1 0 2

2 2
,

1 1

F d F d
V V

b k b k

 
 = =

 −  −
 

 21

2 1

1

1

kV

V k

−
=

−
 

29. Ans. 8.37W 

 
2

2 2 / 2
0

1 1
(1 )

2 2
t RCQ

U C V e
C

−= = −  

 2 / /
0

1 1
2(1 )

2
t RC t RCdu

CV e e
dt RC

− −=  −    

 
2

/ /0 (1 )t RC t RCVdu
e e

dt R
− −= −  

 
1 26 6

( )
1

du
e e

dt
− −

= −  

 8.37
du

w
dt

=  

30. Ans. 18 

 Vol. across R2, V = IR2 

 V = 
2

E

R r+
 R2 = 5

(4)
(4 1)+

 

 V = 4 volt 

 Vol. across C, VC = 
2

V
 = 2 volt 

 Change q = CV = 3 × 2 = 6 C 

 



Current Electricity and Capacitance   

www.allen.in    [ 227 ] 

31. Ans. E = 1.59 × 1015J 

 
4 12

0

3

20 10 5 8.85 10

1 10

AK
C

d

− −

−

    
= =


 

 1288.5 10C F−=   

 𝑄 = 𝐶𝑉(1 − 𝑒−𝑡/𝑅𝐶) 

    

4

12 4

8.9 10

12 88.5 10 1088.5 10 6 1 e

−

−

− 

−  
 
 =   −
 
 

 

    = 830.97𝐶 

 

2

12

1 530.97 530.97

2 2 88.5 10

Q
E

C −


= =

 
  = 1.59×1015J 

32. Ans. q1 = 2×10–6C, q2 =8×10–6C, q3 =9×10–6C, q4 =12×10–6C 

 6 6
3 3 10 3 9 10q C− −=   =   

 
6 6

4 4 10 3 12 10q C− −=   =   

 1 1 1q C V=  
6

2 2 10 4q −=    

     
61 10 2−=        

68 10 C−=   

     
62 10 C−=   

33. Ans. 750 

 Just after closing switch no current flows through R2 so I1 = 3 mA 

 Long time after closing switch no current flows through C so I2 = 2 mA 

 Directly after re-opening the switch no current flows through R1 and the capacitor will discharge 

through R2 so I3 = 2 mA 

34. Ans.  225 

 𝑈 =
1
2

(15)
2

×10
−12

6×10
−6 × 55 = 1031.25 µJ     

 Energy in 
6

5

R
 is 

6
65

11 11

5

R
U

U

R




=  

 Energy emitted in 3R     

  
6 6

511

3

U R
E

R


=   

     = 
6 6

11 15

U
  

     = 225 × 10–6 J 

−Q Q 

3R 

R 

2R 

6R/5 

R 

2A 

1 2 

3 

1A 

3 

Steady 
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35. Ans. Q0 = 2

1 2

CVR

R R+
and  = 1 2

1 2

R R

CR R

+
 

 Q0= 2

1 2

CV
R

R R


+
 

 1 2

1 2

1

eq

R R

R C R R C

+
 = =  

 Qmax = 
1 2

CV

R R+
× R2,  Req = 1 2

1 2

R R

R R+
 

36. Ans. (a) ( )2 /31
2

t RCCV
Q e−= −  

 (b) 2 /3 ,
2 6 2

t RCV V V
i e

R R R
−= −  

 Let at any time t charge on capacitor C be Q and currents are as shown in figure. Since charge q will 

increase with time t,  

  i1 = 
dQ

dt
  

 (a)  Applying Kirchoff’s second law in the loop MNABM, we get 

   ( )1V i i R iR= − +  or 12V iR i R= −  

  Similarly, applying Kirchoff’s second law in loop MNSTM, we have 

  1

Q
V i R iR

C
= + +  

  Eliminating i from eqs. (i) and (ii), we get 

  1

2
3

Q
V i R

C
= +  or 1

2
3

Q
i R V

C
= − or 1

1 2

3

Q
i V

R C

 
= − 

 
 

 or  
1 2

3

dQ Q
V

dt R C

 
= − 

 
 or  

2 3

dQ dt

Q RV
C

=

−

 

 or  
0 02 3

Q tdQ dt

Q RV
C

=

−
   

  This equation gives 

  ( )2 /31
2

t RCCV
Q e−= −   

 (b)  2 /3
1

3
t RCdQ V

i e
dt R

−= =  

  From eq (i), we get  

  

2 /3

1 3
2 2

t RCV
V e

V i R
i

R R

−+
+

= =  

  Current through AB is 

  2 /3
2 1

2 6
t RCV V

i i i e
R R

−= − = −  
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EXERCISE - JEE (Main) PYQ 
 

1. Ans. (3) 

 Total power (P) = (15 × 40) + (5 × 100) + (5 × 80) + (1 × 1000) = 2500W 

 P = VI 

  I = 
2500

220
 A 

    = 
125

11
 

    = 11.3 A 

 Minimum capacity should be 12 A. 

2. Ans. (1) 

 Electric field inside dielectric, 
0K




= 3 × 104 

   = 2.2 × 8.85 × 10–12 × 3 × 104 

                = 6 × 10–7 C/m2 

3. Ans. (1) 

 E = 

6 0 9

3 1 5
1 1 1

3 1 5

+ −

+ +

 = 

9
2

5
5 15 3

15

−

+ +
 = 

3

23
 

 i = 
E

R
 = 

3

23
 = 0.13 

 From +ve to –ve 

 Q to P. 

4. Ans. (4) 

 Ceq = 
3

3 C

C

+
   

 Q = Ceq.E 

 Q2 = 
( )

2

3

CE

C +
 = 

( )
3

3

CE

C +
  

      = 2E
3

1
3C

 
− + 

 

 Q2/when C = 1µF = 2E 1

4

 
 
 

 = 
2

E
  

 Q2/when C = 3µF = 2E
1

2

 
 
 

  = E 

 
dQ

dC
 = 

( )
( )

2 3
1

3

E

C


− −

+
 = 

( )
2

6
0

3

E

C


+
 

 
2

2

d

dC


 = 

( )

( )
3

6 2

3

E

C

−

+
 = 

( )
2

12
0

3

E

C
− 

+
 

P 
⊝ 

⊕ 
Q 

6V 

3R 0V 

R 5R 

9V 

−Q 

C 

E 
E 

+Q −Q +Q 

3F C 
2F 

1F 
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5. Ans. (4) 

  Q = 24 + 18 = 42 µc 

  E = 
2

KQ

r
 

  E = 
9 6

2

9 10 42 10

(30)

−    = 420 N/C 

6. Ans. (2) 

  

 P.D. should remain same 

 1 mA × 100 = 9.999 R 

 R = 
1

99.99
 = 0.01W 

7. Ans. (3) 

 Heat generation in r will be, 2
rH I r= , 

 
( )

22

2

V r V
H r r

Rr R r R R rR
R r

  
=  =     + +  + 

+ 

 

 Putting 0
dH

dr
=  gives, 

2

R
r =  

 Hence, 
1

2
f =   

8. Ans. (3) 

  

9. Ans. (1) 

 

 

 p.d. across each resistance is zero so current is also zero. 

 

100 

Ammeter 
1mA 

9.999Amp Shunt 

4f 4f 

4f 

 

6f 

2V 

2V 4V 2V 2V 2V 0V 

0V 
2V 6V 4V 2V 2V 

1 1 1 

− 

4F 

+24c −24c 

2F 

+16c −16c 
+ 

8V 

+6c −6c 

+18c −18c 

9F 

3F 
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10. Ans. (1) 

 It steady state, current through AB = 0    

  VAB = VCD 

  2

2

AB CDV r V
r r

 
=  − 

+ 

 

  QC = CVAB 

                 = 2

2

r
CE

r r

 
 

+ 
 

11. Ans. (2) 

 To hold 1 KV potential difference. 

 Minimum four capacitors are required in series. 

  1

1

4
C =  for one series. 

 So, for Ceq to be 2F, 8 parallel combinations are required. 

  Minimum no. of capacitors = 8 × 4 = 32. 

12. Ans. (4) 

 Using formula r = 𝑅 (
ℓ1
ℓ2

− 1) 

= 5 (
52

40
− 1) = 5 ×

12

40
= 1.5𝛺 

13. Ans. (4) 

 Q = (kC) V 

     = 5
90 (20 )

3
pF V

 
 

 
 

     = 3000 pC = 3nC 

 Induced charges on dielectric  

  Qind  = Q 1 3
1 3 1 1.2

5
nC nC

K

   
− = − =   

   
 

14. Ans. (2) 

  

 R = 53 × 104 ± 5% = 530 k ± 5% 

15. Ans. (4) 

 
13

i
r


=  

 12
2

x
i r

L

 
= 

 
 

 .12
13 2

x
r

r L

  
= 

 
    

13

24

L
x =  

Golden G O Y 
±5%  5 3 10

4
 

r
2
 

E 

C 

r 

r
1
 

D 

A B 

C 

8 Parallel 

1KV 

+Q 

−Q 

V K 
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16. Ans. (4) 

 Case I     0
220

g

g

E
i C

R
= = 

+
    ...(i) 

 Case II     
( )

05

5 55
220

5

g
g g

g

CE
i

R R

R

 
 

 =  =
  +

+ 
 + 

  ...(ii) 

  
05

225 1100 5g

CE

R


=

+
      ...(ii) 

  
220 g

E
C

R
= 

+
   ...(i) 

  
225 1100

5
1100 5

g

g

R

R

+
=

+
 

  5500 + 25Rg = 225Rg + 1100 

  200Rg = 4400 

  Rg = 22 

17. Ans. (3) 

 
y d

x a
=  

 
d

y x
a

=  

 ( )
d

dy dx
a

=  

 
( )

0

1 d yy

dc KE adx adx

−
= +

 
 

 
0

1 1 y
d y

dc adx k

 
= + − 

  
 

 0 adx
dc

y
d y

k


=

+ −
   

 0

0
1

1

d
a dy

c a
d

d y
k

= 
 

+ − 
 

  

     
2

0

0

1
1

1
1

d

a
n d y

k
d

k

    
= + −   

     − 
 

 

     
( )

2
0

1
1

1

d d
k a k

n
k d d

  
+ −     =

−  
 
 

( ) ( )

2 2
0 01

1 1

k a k a nk
n

k d k k d

  
= = 

− − 
 

x 

d 

d 
dx 

y 
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18. Ans. (1) 

 Figure of Merit = C = 
i


 = C = 

3
3 26 10

3 10
2

Am
−

−
=   

19. Ans. (1) 

 As K is variable we take a plate element of Area A and thickness dx at distance x Capacitance of 

element 

 
( ) ( ) 01A K x

dC
dx

+  
=  

 Now all such elements are is series so equivalent capacitance 

  
( )00

1 1

1

d
dx

C dC AK x
= =

 +    

  
0

1 1 1
ln

1

d

C AK

+  
=  

   
 

      
( ) ( )

2 3

0

1 1
....

2 3

d d
d

C AK

  
 = =  − + +
  
 

 

  
( )

2

0

1
1 ....

2 3

dd d

C AK

  
 = − + +
  
 

 

  
0

1
1

2

d d

C AK

 
= − 

  
 

  0 1
2

AK d
C

d

  
= + 

 
 

20. Ans. (3) 

 V = E – ir/2 

 1.2 = 1.5 – i 
2

r 
 
 

 

 0.3
2

r
i =  

 
1.5

10 1.5
210

2

ir
i i

r
=  + =

+

 

 10i = 1.5 – 0.3 

 i = 0.12 A 

 
0.6

5
0.12

r = =   

21. Ans. (4) 

 
6

4 70
9

7 10

1
30 10 3.6 10

4 9 10

q
K

A E

−

−


= =


   

 

 

 
36 7

2.33
30 3.6

K


= =


 

x dx 

1.5V 

1.5V 

r 

r 

20 

20 

1.5V 

10 

r/2 
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22. Ans. (20) 

 1

2 2

5 5

V
i A= =


  

 
1 1

2 2

V
i A= =


 

  Current through voltmeter = 1i i−  

  
1 2 5 4 1

2 5 10 10
A

−
= − = =  

  For voltmeter 

  1
2 20

10
R R

 
=  =  

 
 

23. Ans.  (25) 

 R
A

=   be the initial resistance new resistance 
1.2

' 1.25 1.25
0.96

R R
A A

=  =  =  

 
Percentage change 

1.25
100 25%

R R

R

−
=  =  

24. Ans. (5) 

 
( )

0 A
c

d c


=

−
 

     
4

0

3

200 10

4 10

−

−

  
=


 

  5x =  

 The situation is equivalent to a conducting slab placed between the plates 

25. Ans. (3) 

 For x = 
3

d
 

 0 0
1 2/3 2

12 33

A A
C

d dd d

k

 
= =

 
++ 

 

0 12

9

A

d

  
=  

 
 

 0
1

4
2

3

A
C F

d


= =    

 For  
2

3

d
x =  

  0 0
2 2

2 /3

3

A A
C

d d d

k

 
= = 

 
+ 

 

 

  
6

2 3
4

F =   

 

3V 

5 

i
1
 

i 

(i – i
1
) 2 

R V 
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EXERCISE - JEE (Advanced) PYQ 
 

1. Ans. (ABD) 

  

 1 2i i=  

 1 2

1 3

V V

R R
=  

2. Ans. (5) 

 
6

1000
 (G + 4990) = 30 

  G + 4990 = 
30,000

6
= 5000 

  G = 10 

  
6

1000
× 10 = (1.5–

6

1000
) 𝑆 

  S = 
60

1494
=

2𝑛

249
 

  n = 
249×30

1494
=

2490

498
 = 5 

3. Ans. (AD)  

 C = 0 02

3 3

K A A

d d

 
+  

 C1 = 0

3

K A

d


 

 
1

2C K

C K

+
=  Ans. (D) 

 E1 = E2 = 
V

d
 

  1

2

1
E

E
=  Ans. (A) 

  Q1 = C1V = 0

3

K A
V

d


 

  Q2 = C2V =  02

3

A
V

d


 

  1

2 2

Q K

Q
=  

i1 V1 

R1 
R2 

i2 
V2 

V2 

R3 

0V 0V 

V1 
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4. Ans. (B) 

 RA and RFe are Parallel to each other 

  
1

𝑅𝑒𝑞
=

1

𝑅𝐴𝑙
+

1

𝑅𝐹𝑒
 

  RAl =
2.7×10

−8
×(.05)

(.007)
2

−(.002)
2 

  RAl= 
2.7×10−8×5

10−6×45×100
 = 3 × 10–5 

  RFe = 
1.0×10−7×(.05)

(.002)2  

  𝑅𝐹𝑒 =
10

−7

4×10
−6 5 × 10−2 =

5
4

× 10−3 

  
1

𝑅𝑒𝑞
=

1

3×10−5 +
4

5×10−3 =
105

3
+

4×103

5
 

  
1

𝑅𝑒𝑞
=

15

5×105+12×103 =
15

5.12×105 

  
1

𝑅𝑒𝑞
=

150

5.12
𝜇𝛺 =

1875

64
𝜇𝛺 

5. Ans. (1) 

  
   

  
   

  
    

12 

6.5V 

2 1 

2 2 
4 

4 

6 8 

10 

12 

6.5V 

2 1 

2 2 
4 

4 

6 

10 

12 

6.5V 

2 

2 

4 

6 

10 
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  𝐼 =
6.5
6.5

= 1𝑎𝑚𝑝 

6. Ans. (C) 

 Suppose charge per unit length at any instant is  and initially it is 0 

 Electric field at a distance r any instant is  

  E = 
𝜆

2𝜋∈𝑟
 

  J =  
𝜆

2𝜋∈𝑟
  

  
𝑑𝑞

𝑑𝑡
 = J(1) = – J × 2r  

  
𝑑𝜆ℓ

𝑑𝑡
= –

𝜆

2𝜋∈𝑟
× 𝜎2𝜋𝑟ℓ 

   = 0𝑒–
𝜎

∈
𝑡 

  J = J0𝑒–
𝜎

∈
𝑡 

7. Ans. (B) 

 Balls placed on +ve plate become positive charge and move upward due to electric field. 

 These balls on colliding with negative plate become negatively charged and move opposite to the 

direction of electric field. 

8. Ans. (A) 

 

𝐾𝑞

𝑟
= 𝑉𝑜 = 𝑞 =

𝑉𝑜𝑟

𝐾
 

1

2
(

𝑞𝐸

𝑚
) 𝑡2 = ℎ;

1

2

𝑉0𝑟

𝐾

2𝑉0

ℎ𝑚
𝑡2 = ℎ; 𝑡2 =

ℎ2

𝑉0
2

𝑚𝑘

𝑟
 

 t = 
ℎ

𝑉0
√

𝑚𝑘

𝑟
 

 During every collision 2q charge will flow from 

circuit. 

 Average current Iavg = 
2𝑞

𝑡
=

2𝑉0
2

ℎ
 

𝑟√𝑟

𝑚𝑘√𝑘
𝐼𝑎𝑣𝑔𝛼𝑉0

2 

6.5V 

2 

4.5 

I 

Just after collision Just before collision 

−q 

2q 

+q 

2q 

+V
0
 

−v
0
 2q 

𝐸 =
2𝑉0

ℎ
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9. Ans. (ABCD) 

 (A) At t = 0, capacitor acts as short-circuit  

   

  At t → , capacitor acts as open circuit and no current flows through voltmeter. 

  

 

 (B) 

 

  ( )/22 1 t CR
xq CV e−= −  /2t CRV

x e
R

−=  

  ( )/21 t CR
yq CV e−= − /2

2
t CRV

y e
R

−=  

  2
2

xq
V y R

C
 = − +  

         =  /21 2 0t CRV e−− =  

 (C)  = 1 sec. 

  So, by i = i0e–t/ current at t = 1 sec. is = i0/e  

 (D) After long time no current flows since both capacitor and voltmeter does not allow.  

10. Ans. (BC) 

  

 Range = ig(2RC + 2R) 

  

V 

+ 

− 
V 

V 

R 

C 

2C 

2R 

x 

x 

y y 

E 

G G 

R R 

R R 

G 

G 
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 Range = 2ig × Req 

 = 2ig 2
2

CR
R

 
+ 

 
 

 = ig (4R + RC) 

 
2

C

R
R   

 2RC < R  Range in 1 < 3igR 

 Range in 2 > 4igR 

 So (B)  

  
 Range = 2ig + 2ig 

 2 1 C
g

R
i

R

 
= + 

 
 

  

 Range = ig + 4ig
CR

R
 

 
21

2
2

C
g

R
i

R

 
= + 

 
 

 
1

2
2

C C
g

R R
i

R R

 
= + + 

 
 

 So (C) 

11. Ans. (A) 

      When switch is closed for A very long-time capacitor will get fully 
charged and charge on capacitor will be q = CV. 

 Energy stored in capacitor, 

  21

2
C CV =   ...(i) 

 Work done by battery () = Vq = VCV = CV2 

 Dissipated across resistance D  = (work done by battery) – (energy store) 

  2 2 21 1

2 2
D CV CV CV = − =  ...(ii) 

 From (i) and (ii)  

  
D C =  

R 

G 

G 

R i 

G G 

C
g

2R
i

R


C
g

2R
i

R


ig 

+ 
− V 

R 

C 

S 
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12. Ans. (A)  

 For process (1) 

 Charge on capacitor = 0

3

CV
 

 Energy stored in capacitor = 
2 2

0 01

2 9 18

V CV
C =  

 Work done by battery = 
2

0 0

3 3 9

CV CVV
 =  

 Heat loss = 02

3

CV
 

 For process (2) 

 Charge on capacitor = 0

3

CV
 

 Extra charge flow through battery 0

3

CV
 

 Work done by battery : 0 02
.

3 3

CV V
 = 

2
02

9

CV
 

 Final energy store in capacitor : 

2 2
0 02 41

2 3 18

V CV
C

 
= 

 
 

 Energy store in process 2 : 
2 2 2

0 0 04 3

18 18 18

CV CV CV
− =  

 Heat loss in process (2) = work done by battery in process (2) – energy store in capacitor process (2) 

  = 
2 2 2

0 0 02 3

9 18 18

CV CV CV
− =  

 For process (3) 

 Charge on capacitor = CV0 

 Extra charge flow through battery : CV0 – 0 02

3 3

CV CV
=  

 Work done by battery in this process : ( )
2

0 0
0

3 3

CV CV
V

 
= 

 
 

 Find energy store in capacitor : 2
0

1

2
CV  

 Energy stored in this process : 
2 2

2 0 0
0

4 51

2 18 18

CV CV
CV − =  

 Heat loss in process (3) : 
2 2 2

0 0 05

3 18 18

CV CV CV
− =  

 Now total heat loss (ED) : 
2 2 2 2

0 0 0 0

18 18 18 6

CV CV CV CV
+ + =  

 Final energy store in capacitor : 2
0

1

2
CV  

 So we can say that ED = 2
0

1 1

3 2
CV

 
 
 
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13. Ans. (1.50) 

  

  

 Applying loop rule 

  
5 3 3

0
1 1r

− − =


, 
3

2
r

=


  

  r = 1.50 

14. Ans. (AC) 

 

 

 0.1 = 2 × 10–6 (10 + RV) 

   RV = 49990  

    

  2 × 10–6 × 10 = 10–3 RA      

  RA = 0.02  

   

  y 50000 = (x – y) 1000 

   51y = x 

  Reading = 
𝑦50000

𝑥
≈ 980 

V
0
=8V 

−8C 

+8C 
1F 

3C 
−3C 


r
 

3C 

−3C 

1C +5C 
−5C 

1C 

2A 

10 R
V
 

2A 1mA 10 

R
A
 

V 

x 
A 

50000 

1000 
y 

x-y 
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15. Ans. (CD) 

  

 (1) At t = 0, capacitor C1 acts as A battery of 4V, C4 and C3 of each, C2 is shorted circuit is  

   

         

    
     

6
0.079

91
30

2

i A = =

+
 

 (2) and (4)  

 At steady state, When capacitor is fully charged it behave as open circuit and current through it 

zero. 

 Hence, Charge on each capacitor is same. 

  Q = Ceq V = (8 F) × 5  

  Q = 40 C 

 Now, 
40

10
P QV V− =  

  4P QV V V− =  

 (3) At t = 0, S1 is closed, capacitor act as short circuit. 

  i = 
5

25
200eq

V
mA

R
= =  

16. Ans. (0.99 to 1.01) 

  
d

dx
N

 = =  and 
m x

N d
=  

 1m

m
K K

N

 
= + 

 
 

  1m

x
K K

d

 
= + 

 
 

  0' mK A
C

dx


=  

80F 
4V 

P 
4V 30 5V 

C4 

C1=10F 

70 

100 0 Q0 0 

C3 

80F 
S2 

C2=30F 
R 

30 
10V 

10V 

70 

4V 10V 4V 

30 130 

10V 

30 

4V 

91/2 

K
m
 

dx x 

d 
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0 00 0

1 1

1

d d

eq m

dx dx

xC K A KA

d

= =
   

+ 
 

   

  
0 0

1
1

d

eq

d x
n

C KA d

  
= +  

   
 

  ( )
0

1
2 1

eq

d
n n

C KA
 = − 

 

  0

2
eq

KA
C

d n


=  

   = 1 

17. Ans. (AC) 

 (1) 

 

 

  dR = 
𝜌(𝜋𝑟)

𝑡𝑑𝑟
 

  ∫
1

𝑑𝑅
= ∫

𝑡𝑑𝑟

𝜌𝜋𝑟

𝑟2

𝑟1

=
𝑡

𝜌𝜋
𝑙𝑛

𝑟2

𝑟1
 

  Correct 𝑣0 =
𝑣0

𝑅𝑒 𝑠
= 𝑣0

𝑡
𝜌𝜋

𝑙𝑛
𝑟2
𝑟1

 

 (2)  E = 
𝑚𝑣2

𝑒𝑟
=

−𝑑𝑣

𝑑𝑟
 

  𝑑𝑣 = − [
𝑚𝑣2

𝑒𝑟
] 𝑑𝑟 

  Av = 
𝑚𝑣2

𝑒
𝑙𝑛

𝑟2

𝑟1
 

  di = 
𝑣0

𝜌𝜋𝑟

𝑡𝑑𝑟

 = ne(tdr) (vd) 

  
𝑣0(𝑡𝑑𝑟)

𝜌𝜋𝑟
= 𝑛𝑒(𝑡𝑑𝑟)(𝑣) 

  𝑣𝑒𝑙 = 𝑣 =
𝑣0

𝑛𝑒𝜌𝜋𝑟
 

  v = p.d.  v2 

  And v  v0 

  𝑣 = 𝑝. 𝑑 ∝ 𝑣0
2  

 (4)

 

 

 Electrons are moving in circle so required centripetal force = 
𝑚𝑣2

𝑟
 = eE so direction of electric filed 

is radially outward so inner layer is at higher potential. 

dR 

E 

eE 
e− 
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18. Ans. (0.27) 

 When temperature of R3 is increased  

  R3 = 300 [1 + 0.004 × 100] 

       = 312   

𝐼1 =
50

312 + 60
=

50

372
𝐴 

   𝐼2 =
50

600
=

5
60

𝐴 

𝑉𝑆 − 𝑉𝑄 = 𝐼1 × 312 =
50

372
× 312 

𝑉𝑇 − 𝑉𝑄 = 𝐼2 × 500 =
5

60
× 500 

𝑉𝑆 − 𝑉𝑇 =
50

372
× 312 −

5

60
× 500 = 0.2688 

 VS – VT = 0.27 

19. Ans. (3)

 
  −

𝐸
2 + 𝑖(25) = −𝑖(14) 

 i(25 + 14) = 
𝐸

2
 

 
39𝐸

𝑟1+75
=

𝐸

2
 

 r1 = 3  

20. Ans. (1.33) 

21. Ans. (0.67) 

Solution for Question No. 20 and 21 

 Switch connected to position 'P' 

  1 11· 1 2 2A AV i i V− − + − =  

  13 1i =  

  1

1

3
i A=  

  11· 1A BV i V− − =  

  1

4
1 volt

3
A BV V i− = + =  

 Potential drop across capacitor, 
4

3
V volt =  

  Charge on capacitor 1q C V=   

       
4

1
3

C=    

  1 1.33q C=   

 Switch at Position 'Q' 

  2 21· 2 2A AV i i V− + − =  

  23 2i =  

2V 

C = 1F 
1V 

1 2 

i
1
 i

1
 A 

i
1
 

i1 

q
1
 
+ 

– 

B 

2V C = 1F 

1 2 i
2
 A 

i
2
 

B 

V 

R1=60 R2=100 

R3=312 R4=500 5
0

V
 

T S 

P 

Q 

G 

−i×14 

E r1 R0/2 −
𝐸

2
+ 𝑖(25) 

36 
72 

14 
28 

E/2 
r 

O 
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  2

2

3
i A=  

  2 1A BV i V−  =  

  2

2
1  volt

3
A BV V i− =  =  

 Potential difference across capacitor 

  
2

volt
3

V =  

  Charge on capacitor 2q C V=   

  
2

1
3

=  0.67 C=   

22. Ans. (ABCD) 

 From KCL 

 i1 + i2 + i3 = 0 

  0 0 018 12 0
0

3/2 1/2 3/2

V V V− − −
+ + =  

   18 – V0 + 36 – 3V0 – V0 = 0 

   54 = 5V0 

  
1

36
7.2

5
RI A= =  

  
2

6
1.2

5
RI A= =  

  
3

24
4.8

5
RI A= =  

  
5

12
2.4

5
RI A= =  

23. Ans. (5) 

 For the balanced Wheatstone bridge 

 

0.5

2

01

1
2

2

0.5

x

x

dx

rR

R dx

r




=









 

 

0.5

01

1
2

0.5

1

1

x

x

rR

R

r

 
+  

 
=

 
+  

 

 

   R1 = 5R2 = 5 

1 

12V 

  

1 

1 1 

1 

1 

1 6V 

12V 

  

1/2 

6V 

= 

1 18V 12V 

I1 I3 
I2 1/2 

1/2 

V0 

1 12V 

O 
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24. Ans. (ABC) 

 Case (I) 

 When both switches are open equivalent resistance in circuit 1 

  
1

16

11
CR =   

 Equivalent resistance in circuit 2 

  
2

6

11
CR =   

 For voltage source  

  
2V

P
R

=  

  
1

P
R

  

  
1 2C CR R  

   P2 > P1 (Option (A) correct) 

 For constant current source 

  P = i2R 

  P  R 

  P1 > P2 (Option (B) correct) 

 Case-II  

 When switch is closed 

  
1

5
'

11
CR =   

  
2

1
'

2
CR =   

  
1 1

'C CR R  

 For voltage source  

  1 1

1
P Q P

R
    (Option (C) correct)   

 and  
1 2

' 'C CR R  

 For current source P  R 

  Q1 > Q2 (Option (D) also correct) 

25. Ans. (8) 

 Potential difference across the terminals of C3 is 2V. 

  Q3 = CV = (4µ) (2) = 8µC 
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26. Ans. (ABCD) 

 By writing voltage drop across 1 

  0 + 5 + 1 × 1 = V 

  V = 6 

  Similarly across R  

  0 + 15 – I × R = 6 

  IR = 9 

  Across 3 

  6 – 3 I1 = 0 

  I1 = 2A 

 Hence option (B) is correct  

  I = 1 + 2  (by KCL) 

  I = 3 

  IR = 9 

  R = 3 

 Option (A) is correct  

  

15 5 0
33 1 3 10 6

1 1 1 5

3 1 3

V
+ +

 = =  =

+ +

 

  qmax = 2 × 6 = 12µC 

  
6

3.6

t

i e
−

=  

    15 7.2 5
0.6

3 7.2 3
e e A−= − =   

27. Ans. (B) 

 In t = 10 sec volume of liquid is 

 V = 2500 cc 

 
2500

10
50 5

h cm= =


 

 0d
d

A k
C

d


=  

      
2 2

0
02

50 10 10 10 3
3

5 10

− −

−

    
= = 


 

 
2 2

0 0
02

50 10 40 10
4

5 10
a

a

A
C

d

− −

−

    
= = = 


 

 C = Ca + Cd = 70 

    = 7 × 9 × 10–12 = 63 Pf 

 

15V R I 

V O 
5V 1 1A 

I1 

3 

eq = 6V req=0.6 

C = 2µF 
3 
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JEE (Main) Practice Paper 

SECTION–A 

1. Ans. (1) 

 Equivalent resistance 

  R1 = 
3

r
 

  R2 = 3r 

  R3 = 
3

2 2

r r
r + =  

  R4 = 
( )( )2 2

2 3

r r r

r r
=

+
 

  2 3 4 1R R R R    

 We know,  

  P = I2R 

  P ∝ R    (I same) 

    2 3 4 1P P P P    

2. Ans. (1) 

 Increase in cross-section area will not affect then ratio of 1

2

R

R

 
 
 

 

3. Ans. (2) 

 Loop 1 → 1 14 2 2 0i i− + − =  

  1 2i A=  

  2 2(2)P QV V+ − =  

  2P QV V A− =  

4. Ans. (2) 

 V  I2 

 P  VI  I3 

5. Ans. (3) 

 For balanced wheatstone bridge 

 31

2 4

RR

R R
=  

(1) The above condition is independent of emf of cell, so if battery emf is increased the bridge will 

remain balanced.  

31

2 4

RR

R R
=  

 (2) 31

2 4

1010

10 10

RR

R R

++
=

+ +
 

  ( )( ) ( )( )1 4 3 210 10 10 10R R R R + + = + +  

  ( ) ( )1 4 1 4 2 3 2 310 100 10 100R R R R R R R R + + + = + + +  

  This condition will not yield the balanced wheat stone bridge.  

2 O Q(0) 

3 4V 
2V 

P(x) 1 2 (4) 
1V 

i1 i1 
i2 

(i1+i2) 

L2 L1 
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 (3) 3 31 1

2 4 2 4

55

5 5

R RR R

R R R R
=  =  

  hence, condition remains same.   

 (4) If galvanometer and cell are interchanged.  

  3 31 1

4 2 2 4

R RR R

R R R R
=  =  

  Condition remains same. 

6. Ans. (1) 

 
20 80

X Y   
=   

   
 

1

4

X

Y
 =    …(1) 

 
4

100

X Y

l l
=

−
 

4(100 )

X l

Y l
 =

−
  …(2) 

 From equation (1) and (2) 
1

4


4(100 )

l

l
=

−
 

 100 50l l l cm− =  =  

 Null point = 50 cm (Mid point)  

7.  Ans. (3) 

 For balanced meter bridge –  

  1

1100

R

S
=

−
 

  
2.9

3
100 2.9 100

R
R=  = 

−
 

 On improving accuracy the null point should be found near the middle of the meter bridge wire, i.e. 

both the known and unknown resistance should be nearly equal.  

  
1

3
1

R
R S

S
=  = =   

8. Ans. (3) 

 
1 1

20V
R

i i
= =  

Since, voltmeter is non-ideal, so same current will 

also pass through it.  

 1

20
4 4 5i A R

R
         

9. Ans. (1) 

 Req = R1 + R2 || RV   

       = 60 + 60 || 120 = 60 + 
60 120

60 120



+
 

       = 100  

 i = 1.2 A 

 Voltmeter reading = i (R2 || RV) 

       = 1.2 (60 || 120) 

       = 1.2 × 40 = 48 V 

4X Y 

A 
4A 

i1 R 

20V 

i2 
v 

A(120) B(0) 

R
2
 R

1
 

i 

V 
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 10. Ans. (3)  

 When both switch open 

  

 1

1.5

50 300 100
i =

+ +
1

1

300
i Amp =  

 When both switch closed 

+1.5 – 300i – 100 × 
1

0
300

=  

   
7

6 300
i =


  

  
1 1

100
300 300

R i
 

− =  
 

 

  
7 1 1

6 300 300 3
R

 
− = 

 
 

  R = 600  

11. Ans. (1) 

 
Q

V
C

=  

 
1

V
C

  

 1 2 1

2 1 2

2 1

6 3

V C V

V C V
=  = =  

  1

1
100 2.5

4
V V=  =  

12. Ans. (2) 

 
( )

2
62

12
0

5 10
5

2 2 0.3 8.85 10

Q
F N

A

−

−


= =

   
  

13. Ans. (4) 

  

 
3

2

Q
V

C
 =  

 

2
1 3

2 2

Q

U
C

 
 
 

=  

A 

i1 50 

1.5V 300 

100 

−3Q/2 Q/2 3Q/2 Q/2 

100 

300 1.5V 

1

300
 

i 

A 

R 

0V 

6C 7.5V 2C 

B 

6C 3C C 2C 

10V 10V 0V 
0V 

10V 20 
C 

A 
0V 

20 10V 

C 

A 

10V OV 

V2 
2C 6C 

B 

V1 
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14. Ans. (2) 

 Solving the circuit using following steps 

   

 


 

  

 


 

  

 


 

  

 Resultant capacitance of the circuit = 1.6C. 

15. Ans. (2) 

 Let  0

2

A

d


= C         {Area = A/2}   

 Ceq = 
23

3

C

C C+
 + 

(2 )(4 )

2 4

C C

C C+
 

       = 
3

4
C +

4

3
C = 

25

24
0 A

d


 

16. Ans. (2) 

  

 
2 1 1

3 3
i

−
= =  

 
2

2 3
3

Q
 

= −  
 

 

V C C 

0 

x 

0 0 

C C C 

C C/2 

B 

C C 

A 

A C 

3C/2 

B 

C 

A 
1.5𝐶

2.5
 

B 

C 

1 

1V 

2V 

2 3F 

2F 
0V 

2/3V 

i 2V 

i 

i 

4C 

C 

2C 

3C 
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17. Ans. (3) 
 From the diagram 

  
18. Ans. (4)  

 When capacitors are connected in series, charges is same but potential drop is different across the 
capacitors –  

  
2

2

Q
E

C
=        

1
E

C
  (Q same) 

  Q > P 

 Now, capacitors charged separately using same battery  

  21

2
E CV=  

  E C  (v is same) 

  R > S 

19. Ans. (3) 

  

  
3 3

3 6 9
3 6

Q
Q Q c

−
=  − =  =   

20. Ans. (2) 

 Capacitance are 

  CAB = 0

1

A
, CBC = 0

2

A
 

  1 2   
  BC ABC C   
 Also, 

  CAB= 1

AB

q

V
, CBC= 2

BC

q

V
  

 But  VAB = VBC          1 2
2 1

AB BC

q q
q q

V V
     

 Hence, charge on C increases and on A decreases. Thus,  attraction of B and C increases and that of 
A and B decreases.  

 So, net force will act towards right.   
 

Q=78+42=12C 
20 20 

12F 
V=Q/C=10V 

E 3.9F 
Q=CV=78C 

0 0 0 

3F 

7F V=6V 
Q=CV=42C 

V=42C 
V=Q/C=14Volt 

E=20+10=30V 

C 

Q 

V 

Q 
(Q-3) 

6f 
3f 

3C 
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SECTION-B 

1. Ans. (5) 

 ( )
( )( )

( ) ( )

3 1 2 13
1

4 3 1 2 1
eff

R T TR
T

T T

+  + 
+   =

+  + + 
 

 ( )
( )
( )

1 31
1

4 4 7
eff

T
T

T

+ 
+   =

+ 
 

 (1 + eff T) = 
7

1 3
4

T T
 

+  −  
 

 

 ( )
5

1 1
4

eff T T
 

+   = +  
 

 

2. Ans. (60) 

 20 × 0.3 = 15 i1 

 1

20 0.3
0.4

15
i A


= =  

 1 20.3I i i= + +  

  20.8 0.4 0.3 i= + +  

  2 0.1i A=  

  2 120 0.3 i R =   

  1

6
60

0.1
R = =   

3. Ans. (1) 

 
/2

R
A


=  

 
1

2

1 2

R
R =

+
 

 Req = 
( )

1
2 2

2 1 2

R
R R

+
+ =

+
  

       = 2
2

R
A


=  

4. Ans. (12) 

  If an ideal voltmeter with very high resistance is connected in series, then whole potential will drop 

across it. 

15 

R
1
 

20 
A 

i
1
 

0.3A 

i
2
 

I=0.8 

R 

P 
R 

R
1
 

R
1
 

R R 

Q 
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5. Ans. (3) 

 As the potential difference is constant hence we can say that 

  Q1 = 60 C = V × C ...(1) 

 Now there is already 60 C on the capacitor. 

 More 120 C charge flows from battery.  

 Hence net charge on capacitor is 

  Q2 = 180 C = V × KC ...(2) 

 (2) / (1)  3 = K 

 

6. Ans. (7) 

 Req = 
3 7

3 4

R R R
R

R R


+ =

+
 

 time constant () = 
7

4

RC
  

7. Ans. (9) 

 In steady state there will be no current in the circuit  

  P.d across C2 = 0 

  So charge = 0 

  P.d across C1 = 9V 

  Q = 9 µC 

8. Ans. (2650) 

 Using energy conservation –  

 21

2
mv eV=  

 

19

31

2 2 1.6 10 20

9.11 10

eV

m

−

−

  
 = =


 = 2.65×106 m/s  

9. Ans. (27) 

 When S open   

  q1 = 18f  q2 = 18f  

  V1 : V2 =
1

3
 : 

1

6
 

  V1 : V2 = 2 : 1 

  V1 = 
2

3
 × 9 = 6 volt 

  V2 = 3 volt    

  
 When S closed. 

0 9 

0 

9F 

36f 

27f 

9f 

3 
6 

6 

6V 

0 9 

0 

V
1
 V

2
 q

2
 q

1
 

3F 6F 

C
2
 

B A 

A 

9V 

C
1
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10. Ans. (12) 

 For loop ABEFGA 

  15 = 3i1 + 3 (i1 + i2) 

  2i1 + i2 = 5  …(i)    

 for loop ABCDEFGA 

  15 = Ri2 +Ri2 + R(i1 + i2)  

  1 23 5i i+ =   …(ii) 

 from (i) & (ii)  

  i1 = 2A , i2 = 1A   

 Potential stress ‘C’ = VDF = VDE + VEF 

  VC = Ri2 + R (i1+i2) = 3(1) +3(3) = 12 V  

 
JEE (Advanced) Practice Paper 

 

1. Ans. (C) 

 
( )

12
i

r X Y
=

+ +
= 1 Amp.  

 (r + X + Y) = 12 

 1 1XV V iX X= = =   

 X = 1 

 r + Y = 11 

 Now, A and B are shorted 

  XV iX=  

   
( )

12
10 X

X r
=

+
 

  1 + r = 
6

5
 

  
1

5
r =  

  r = 0.2  

2. Ans. (C) 

 1

0

.

Q Q
C

V
E dx

= =



= 
1

1 3
2

0 0

1 1

54 4
3 ( ) 3

3 3 3

Q

x
Q x

= = =
 

+ +  
 



  

3. Ans. (A) 

   

Before connecting 

Q Q −3Q 

3Q 

After connecting 
3Q/2 

Q/2 Q/2 

Q/2 Q/2 
3Q/2 

−3Q/2 

−3Q/2 
V=3Q/2C 

R = 3Ω C = 3F 

R 

R 

R 

R 

15V 

+ – 

i1 i1+i2 

i2 
i2 

A 

C 

B 

D 

E 
F 

G 

B A 

Y X 

12V,r 
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4. Ans. (B) 

 Charge will remain same & find potential is also same 

 From 1 2q cv c c= → =      …(1) 

  0
1

A
C

d


=  (initial capacitance)     …(2) 

  0
2

( 1.6)

A
C

t
d t

K


=

+ − +

  …(3) 

  0 0

2
1.6 2

A A

d d
K

 
=

+ − +

× 2t mm=  

 Companing both side  

  
2

1.6 2 0
K

− + =  

  5K =  

5. Ans. (C) 

 
( )

2 12

6

15 101
55

2 6 10
U

−

−


= 


 = 1031.25 µJ     

 Energy in 
6

5

R
 is 

6
65

11 11

5

R
U

U

R




=  

 Energy emitted in 3R     

  
6 6

511

3

U R
E

R


=   

     = 
6 6

11 15

U
  

     = 225 × 10–6 J 

6. Ans. (A) 

 Each plate is taking part in the formation of two capacitors except the plates at the ends.  

  

 These capacitors are in parallel and n plates form (n – 1) capacitors. 

 Thus, equivalent capacitance between A and B = (n – 1) C. 

 

A 

B 

6R/5 

R 

3R 

Q −Q 

R 

2R 

q −q 

d d+1.6 

t 
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7. Ans. (B) 

        

 
2

3
eq

C C
C

C


=  = 02

3

A

d


 

 Q =
2

3
× 0 A

d


×E 

8. Ans. (B) 

   

 Redraw the circuit Ceq = C = 0 A

d


 

9. Ans. (D) 

 5 = R + 2  R = 3 

10. Ans. (D) 

 2dW
P i R

dt
= =  

 dW = i2Rdt 

 Insulated wall (Q = 0) 

  dW = – dU 

  dU = i2 × 100 × 5 × 60 = 30 × 103 Joule = 30 kJ 

11.  Ans. (B) 

 
( )

22 3
18

0.5
Bulb

V
R

P
= = =    

 VBulb = 3V 

 (ibulb) × 18 = 3 

 
1

Ampere
6

bulbi =  

 Apply KVL in ABCDEGA 

  +6 – 0.5 i – 4i – VDE = 0 

  VDE = 3V 

 

5 

E 

A B 

1 2 3 4 

1 
2 3 

4 
C 

C 

C 

C/2 
2 

5 

C C C 

C 

4 
3V, 0.5W 

0.5 6V 

R 

E 

G 

A 

F 

D C 

B 
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  4.5 i = 3 

  i = 2/3 Ampere 

  i = ibulb + iR 

  
2 1 1

3 6 2
Ri = − =  Ampere 

  VR = iRR 

  3 = 
1

2
R  

  R = 6 

12. Ans. (BD) 

 
10

1
2 8

i A= =
+

 

 ( ). .C N CE E d iR+ =  

 Across 8 EN.C = 0 

 . 8 /CE d J C=  

 (1) . 8CE d J=  

 Since, . 0C

loop

E d =  

 So, work done by conservative electric field while an unit charge goes from Q to P is –8 joule. 

 Now across the battery, we have  

 (1) ( ). . 10N CE d joule=  =  

  (B), (D) 

 

13. Ans. (AC) 

 
8

2
8

eq

R
R

R

 
= + 

+ 
  ; 

12

eq

i
R

=   

 
2 2

2

2 2

12 12 2
2

eq eq

P i R
R R


= =  =   

 Pmax when Req → min 

14. Ans. (ABD) 

 Power is maximum when r = R 

  Pmax = I2 × (r); Pmax = 5W 

  r =
1

5
= 0.2  

15. Ans. (5) 

 1 2
1

2

20.4 2

0.6 3 3

R R
R

R
= =  =  

 2 2
1

2

10 2

10 3

R R
R

R


= =

+
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16. Ans. (1) 

 P1 = P2 

 
( ) ( )

2 2

1 22 2

1 2

V V
R R

R r R r
 = 

+ +
 

 R1(R2 + r)2 = R2(R1 + r)2 

17. Ans. (C) 

 (P) 

   

  Req= 
6 3

1 3
6 3


+ = 

+
 

  Time constant () = Req × C 

   = 3 ×2 = 6  sec 

 (Q)  

   

  Req=
3

1 2
3

+ =   

  Time constant () = 2×1 = 2 s 

 (R) 

   

  Req = 1+4 = 5 Ω 

  Time constant () = 5×1 = 5 s 

 

6Ω 3Ω 1Ω 

2𝐹 

3Ω 

3Ω 

1Ω 1𝐹 

3Ω 

2Ω 

2Ω 

1F 4Ω 
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 (S)  

    

  Req = 
6 6 15

0.6 3
5 5 5

+ + = =   

  Time constant () = Req × C = 3×5 = 15 s 

18. Ans. (B) 

 Potential gradient 
V

X
L

=  

 E2 = (X) 

 
( )1E iRV

X
− 

= = 
 

 

 (A) If E1  , X ,   

 (B) If R  , X ,   

 (C) If E2  ,    

 

  

2Ω 3Ω 

3Ω 2Ω 
0

.6
Ω

 

5F 

5F 

0
.6

Ω
 

6/5Ω 

6/5Ω 


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Important Notes 
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Important Notes 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


