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1 (d) 
The two capacitor the circuit are in parallel order, hence  

                   𝐶′ = 𝐶 +
𝐶

2
=

3𝐶

2
  

The work done in charging the equivalent capacitor is stored in the form of potential energy. 

Hence,     𝑊 = 𝑈 =
1

2
𝐶′𝑉2  

                       =
1

2
(
3𝐶

2
)𝑉2  

                       =
3

4
𝐶𝑉2 

2 (d) 
If length of the foil is them  

                    𝐶 =  
𝐾𝜀0(𝑙 × 𝑏)

𝑑
 

⇒ 2 × 10−6 = 
2.5×8.85×10−12(𝑙×400×10−3)

0.15×10−3   

⇒                 𝑙 = 33.9 m. 
3 (c) 

The capacitance of air capacitor  

               𝐶0 =
𝐴𝜀0

𝑑
= 3μF                                 …(i) 

When a dielectric of permittivity 𝜀𝑟 and dielectric constant 𝐾 is introduced between the plates of 
the capacitor, then its capacitance  

             𝐶 =
𝐾𝐴𝜀0

𝑑
= 15 μF                              …(ii) 

Dividing Eq. (ii) by Eq. (i)  

            
𝐶

𝐶0
= 

𝐾𝐴𝜀0
𝑑

𝐴𝜀0
𝑑

=
15

3
  

∴         𝐾 = 5  
Permittivity of the medium 
      𝜀𝑟 = 𝜀0𝐾  
           = 8.854 × 10−12 × 5  
           = 44.27 × 10−12  
           = 0.44 × 10−10C2N−1m−2 

4 (a) 

∫ E⃗⃗ . ds⃗⃗⃗⃗ = NC−1(M2) 

= (Nm)C−1(m) = JC−1m = V − m 
5 (c) 

As battery is disconnected, total charge 𝑄 is shared equally by two capacitors. energy of each 
capacitor 

=
(𝑄/2)2

2𝐶
=

1

4

 𝑄2

 2𝐶
=

1

4
𝑈 
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6 (a) 
Here , 𝑡 = 2 mm, 𝑥 = 1.6 mm,𝐾 =? 
As potential difference remains the same, capacity must remain the same 

∴    𝑥 = 𝑡 (1 −
1

𝐾
) 

1.6 = 2 (1 −
1

𝐾
),  which gives 𝐾 = 5 

7 (c) 

On connecting, potential becomes equal  𝑞 ∝ 𝐶 ∝ 𝑟  and 𝜎 =
𝑞

𝐴
∝

𝑟

𝑟2 →
1

𝑟
  

∴ Surface charge density on 15 cm sphere will be greater than that on 20 cm sphere. 
8 (a) 

The potential due to charge 𝑞 at distance 𝑟 is given by 

𝑉 =
1

4𝜋𝜀0

𝑞

𝑟
 

If 𝑊 be the work done in moving the charge from 𝐴 to 𝐵 then the potential difference (𝑉) is given 
by 

𝑉𝐴 − 𝑉𝐵 =
𝑊

𝑞
 

Both work (W) and charge (q) are scalar quantities hence potential difference (𝑉𝐴 − 𝑉𝐵)will also 
be a scalar quantity. 
Here,   

𝑉𝐴 = 𝑉𝐵 =
1

4𝜋𝜀0

𝒬

𝑎/√2
 

Since, 𝒬is same for both, 
𝑉𝐴 − 𝑉𝐵 = 0 
𝑊 = 0 

 
9 (d) 

The capacity of an isolated spherical conductor of radius 𝑅 is 4𝜋𝜀0𝑅 
∴                                     𝐶 ∝ 𝑅 

10 (d) 
Here, we have two capacitors I and II connected in parallel order. 

 
So,                   𝐶 = 𝐶1 + 𝐶2 

                             =
𝜀0𝐴

𝑑
+

𝜀0𝐴

𝑑
=

2𝜀0𝐴

𝑑
 

11 (c) 
Inside a charged sphere, electric field intensity at all points is zero and electric potential is same 
at all the points. 
Electrical potential, 
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𝑉 =
1

4𝜋𝜀0

𝑞

𝑅
 

Therefore, potential at the centre is equal to the potential at the surface. 
12 (b) 

Here, 𝑟1 = 10 cm, 𝑟2 = 15 cm, 
V1 = 150 V, V2 = 100 V  
Common potential  

𝑉 =
𝐶1𝑉1 + 𝐶2𝑉2

𝐶1 + 𝐶2
=

4πε0(𝑟1𝑉1 + 𝑟2𝑉2)

4πε0(𝑟1 + 𝑟2)
 

= 120 V 

𝑞1 = 𝐶1 𝑉 = 4πε0𝑟1𝑉 =
10−1

9 × 109
× 120C 

=
12

9×109 × 3 × 109 esu = 4 esu 

13 (b) 
Common potential, 

𝑉 =
total charge

total capacity
=

𝑄 + 0

4𝜋𝜀0(𝑟 + 𝑟′)
 

∴  charge on smaller sphere 

= 4𝜋𝜀0𝑟
′ × 𝑉 =

𝑄𝑟′

𝑟 + 𝑟′
 

14 (b) 
Potential at 𝐴 due to charge at 𝑂 

 

𝑉𝐴 =
1

4𝜋𝜀0

(10−3)

𝑂𝐴
 

=
1

4𝜋𝜀0
.

(10−3)

√(√2)
2
+ (√2)

2
 

Potential at 𝐵 due to charge at O 

𝑉𝐵 =
1

4𝜋𝜀0
.
(10−3)

𝑂𝐵
 

=
1

4𝜋𝜀0
.
(10−3)

2
 

So, 
𝑉𝐴 − 𝑉𝐵 = 0  

15 (a) 

Here, 𝑈1 =
𝑄(−𝑞)

4πε0𝑟
; 𝑈2 =

𝑄(−𝑞)

4πε0(𝑟/2)
  

𝑈1 − 𝑈2 =
𝑄(−𝑞)

4πε0
[
1

𝑟
−

2

𝑟
] 

=
𝑄𝑞

4𝜋𝜀0
=9                                 …(i) 

When negative charge travels first half of distance, 𝑖𝑒, 𝑟/4, potential energy of the system  
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𝑈3 =
𝑄(−𝑞)

4πε0(3𝑟 4⁄ )
= −

𝑄𝑟

4πε0𝑟
×

4

3
 

∴ work done = 𝑈1 − 𝑈3 

=
𝑄(−𝑞)

4πε0𝑟
+

𝑄𝑟

4πε0𝑟
×

4

3
 

=
𝑄𝑞

4πε0𝑟
×

1

3
=

9

3
= 3J 

17 (a) 
By using 𝑊 = 𝒬(𝐄. ∆𝐫) 

⟹ W = 𝒬[𝑒1𝒊̂ + 𝑒2𝒋̂ + 𝑒3𝒌̂). (𝑎𝒊̂ + 𝑏𝒋̂)] 

= 𝒬(𝑒1𝑎 + 𝑒2𝑏) 
19 (d) 

𝐸 = σ/ε0,  The value of 𝐸 does not depend upon radius of the sphere. 
20 (b) 

Here, KE = 100 eV = 100 × 1.6 × 10−19J     
This is lost when electron moves through a distance (d) towards the negative plate. 

KE = work done = 𝐹 × 𝑠 ⇒ 𝑞𝐸 × 𝑠 = 𝑒 (
σ

ε0
)𝑑 = (

(KE)ε0

𝑒σ
)   

𝑑 =
100 × 1.6 × 10−19 × 8.86 × 10−12J

1.6 × 10−19 × 2 × 10−6
= 4.43 × 10−4m 

= 0.443 mm                                                            
 
 
 
 
 
 
 
 
 
 
 
 

 
 

ANSWER-KEY 

Q. 1 2 3 4 5 6 7 8 9 10 

A. D D C A C A C A D D 
           

Q. 11 12 13 14 15 16 17 18 19 20 

A. C B B B A A A A D B 
           

 
 


