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Solutions

S1. Ans.(a) 

  

𝜏 = �⃗� × �⃗�   

|𝜏 | = 𝑃𝐸 sin 𝜃 ⇒ 4 = 𝑞 × 2𝑎 × 𝐸 sin 30° 

𝑞 =
4

(2×10−2)×2×105×(
1

2
)
  

= 2 × 10−3𝐶  

= 2 𝑚𝐶  

S2. Ans.(b) 

∮ �⃗� ⋅ 𝑑𝑆⃗⃗ ⃗⃗ = 0 ⇒ 𝜙𝑛𝑒𝑡 = 𝜙𝑖𝑛 − 𝜙𝑜𝑢𝑡 = 0  

⇒ 𝜙𝑖𝑛 = 𝜙𝑜𝑢𝑡  

S3. Ans.(a) 

It is electric dipole at large distance 

electric field intensity 

𝐸 =
𝐾𝑃

𝑅3
√1 + 3 cos2 𝜃  

∴ 𝐸 ∝
1

𝑅3
  

S4. Ans.(a) 

|�⃗� 1| > �⃗� 2|  

As field lines are closer at charge +q. So, 

net force on the dipole acts towards right 

side. A system always moves to decrease 

it’s potential energy, 

 

S5. Ans.(c) 

�⃗� = −
𝐾�⃗� 

𝑟3
  

 

�⃗� = −
�⃗� 

4𝜋𝜀0𝑟
3  

S6. Ans.(a) 

𝐸 =
𝐾𝑄

𝑟2
=

9×109×3.2×10−7

(15×10−2)
  

𝐸 = 1.28 × 105𝑁/𝐶  

S7. Ans.(b) 

 

Charge Q will be distributed over the 

surface of hollow metal sphere. 

(i) For r < R (inside) 

By Gauss law, ∮ �⃗� 𝑖𝑛. 𝑑𝑠⃗⃗⃗⃗ =
𝑞𝑒𝑛

𝜀0
= 0 

⇒ 𝐸𝑖𝑛 = 0 (∵ 𝑞𝑒𝑛 = 0) 

(ii) For r > R (Outside) 

  

∮ �⃗� 0. 𝑑𝑆⃗⃗ ⃗⃗ =
𝑞𝑒𝑛

𝜀0
  

Here, 𝑞𝑒𝑛 = 𝑄 

∴ 𝐸04𝜋𝑟
2 =

𝑄

𝜀0
   ∴ 𝐸0 ∝

1

𝑟2
 

S8. Ans.(c) 

 

 

Electric field due to line charge (1). 

�⃗� 1 =
𝜆

2𝜋𝜀0𝑅
�̂� 𝑁/𝐶  

Electric field due to line charge (2). 
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�⃗� 2 =
𝜆

2𝜋𝜀0𝑅
�̂� 𝑁/𝐶  

�⃗� 𝑛𝑒𝑡 = �⃗� 1 + �⃗� 2  

=
𝜆

2𝜋𝜀0𝑅
�̂� +

𝜆

2𝜋𝜀0𝑅
�̂�  

=
𝜆

𝜋𝜀0𝑅
�̂� 𝑁/𝐶  

S9. Ans.(b) 

 

𝐹 =
𝑘𝑄2

𝑟2
  

If 25% of charge of A transferred to B 

then  

𝑞𝐴 = 𝑄 −
𝑄

4
=

3𝑄

4
 and 𝑞𝐵 = −𝑄 +

𝑄

4
=

−3𝑄

4
  

 

𝐹1 =
𝑘𝑞𝐴𝑞𝐵

𝑟2
  

𝐹1 =
𝑘(

3𝑄

4
)
2

𝑟2
  

𝐹1 =
9

16

𝑘𝑄

𝑟2
  

𝐹1 =
9𝐹

16
  

S10. Ans.(b) 

𝐺𝑚×𝑚

𝑟2
=

𝑘(∆𝑒)2

𝑟2
  

∆𝑒 = 𝑚√
𝐺

𝑘
  

= 1.67 × 10−27√
6.67×10−11

9×109
  

= 1.437 × 10−37𝐶  

S11. Ans.(c) 

 

Fv = Fvertical = mg  

Fe = Felectric  

Fe

Fv
=

Fe

mg
=

kq2

x2mg
=

x

2l
= tanθ  

⇒ 𝑞2 ∝ 𝑥3   …(1) 

⇒ 𝑞 ∝ 𝑥3/2  …(2) 

Differentiating Eq. (1) with respect to 

time 

2𝑞
𝑑𝑞

𝑑𝑡
∝ 3𝑥2

𝑑𝑥

𝑑𝑡
  

2x
3

2
dq

dt
∝ 3x2V  (

q ∝ x
3

2 from Eq. (2)
dq

dt
= constant

) 

𝑥
3

2 ∝ 𝑥2𝑉  

𝑉 ∝ 𝑥−
1

2  

S12. Ans.(b) 

Flux linked with sphere = ∮ �⃗� . 𝑑𝑠  

Since electric field radial. It is always 

perpendicular to the surface. 

So 𝜙 = 𝐴𝑟. (4𝜋𝑎2) 

𝜙 = 𝐴(𝑎)(4𝜋𝑎2)  

𝜙 = 𝐴4𝜋𝑎3  

Now according to Gauss law 

𝜙 =
𝑞𝑖𝑛

𝜀0
⇒ 𝑞𝑖𝑛 = 𝜙. 𝜀0  

𝑞𝑖𝑛 = 4𝜋𝜀0𝐴𝑎
3  

S13. Ans.(c) 

 

tan 𝜃 =
𝐹

𝑚𝑔
  

⇒
𝑟/2

𝑦
=

𝑘𝑞2

𝑟2𝑚𝑔
⇒ 𝑦 ∝ 𝑟3  

Therefore (
𝑟′

𝑟
)
3

=
𝑦/2

𝑦
⇒ 𝑟′ = 𝑟 (

1

2
)
1/3

 

 

  


