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1 (a)

Suppose that a point 𝐵, where net electric field is zero due to charges 8𝑞 and ―2𝑞.

𝑬𝐵𝑂 =
―14𝜋𝜀0

.
8𝑞𝑎2

𝒊
𝑬𝐵𝐴 =

14𝜋𝜀0
.

+2𝑞
(𝑎 + 𝐿)2

𝑰
According to condition 𝑬𝐵𝑂 + 𝑬𝐵𝐴 = 0

∴ 14𝜋𝜀0

8𝑞𝑎2
=

14𝜋𝜀0

2𝑞
(𝑎 + 𝐿)2

⟹ 2𝑎 =
1𝑎 + 𝐿  ⟹2𝑎 + 2𝐿 = 𝑎 ∴   2𝐿 = ―𝑎

Thus, at distance 2𝐿 from origin, net electric field will be zero.

2 (c)

Force acting between two current carrying conductors

               𝐹 =
𝜇02𝜋𝐼1𝐼2𝑑 𝑙    ….(i)

Where  𝑑 =  distance between the conductors
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               𝑙 = length of each conductor

Again, 𝐹′ =
𝜇02𝜋( ―2𝐼1)(𝐼2)(3𝑑) .𝑙

                   = ― 𝜇02𝜋 2𝐼1𝐼2𝑑 .𝑙 …(ii)

Thus, from Eqs.(i) and ii𝐹′𝐹 = ― 2

3
⟹𝐹′ = ― 2

3
𝐹

3 (b)

In the following figure, in equilibrium 𝐹𝑒 = 𝑇sin 30o, 𝑟 = 1𝑚

⇒9 × 109.
𝑄2𝑟2

= 𝑇 ×
1

2⇒9 × 109.
(10 × 10―6)2

12
= 𝑇 ×

1

2
 ⇒𝑇 = 1.8 𝑁

4 (a)

Electric field due to a hollow spherical conductor is governed by following equation𝐸 = 0, for 𝑟 < 𝑅    …(i)

and 𝐸 =
𝑄4𝜋𝜀0𝑟2 for 𝑟 ≥ 𝑅   …(ii)𝑖.𝑒. inside the conductor field will be zero and outside the conductor will vary according to 𝐸 ∝ 1𝑟2

5 (c)𝐸 =
σ2ε =   

σ
2ε0𝐾

8 (c)

In uniform electric field dipole experience only torque but no force

9 (c)𝐾 =
𝑡𝑡 ― 𝑑′⇒2 =

1

1 ― 𝑑′⇒𝑑′ =
1

2
𝑚𝑚

+10 C
T sin 30o

r +10 C
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So new distance = 3 +
1

2
= 3.5 𝑚𝑚

10 (b)

Suppose 𝑞 is placed at a distance 𝑥 from +9𝑒, then for equilibrium net force on it must be 

zero 𝑖.𝑒. |𝐹1| = |𝐹2|

Which gives 𝑥1 =

𝑥𝑄2𝑄1
 + 1 =

16𝑒9𝑒 + 1
= 12 𝑐𝑚

11 (a)

Let us take a small area ∆𝑆 on the cylindrical surface.

 

The normal to this area will be perpendicular to the axis of the cylinder and electric field is 

parallel to axis of cylinder.

So, flux ∆ϕ = 𝐄.∆𝐒
= 𝐸∆𝑆 cos 90° = 0

Summing over the entire surface, the total flux from the surface of cylinder is zero.

12 (d)

Potential at 𝐶 𝑉𝐶 = 0

Potential at 𝐷 𝑉𝐷 =
𝐾( ― 𝑞)𝐿 +

𝐾𝑞3𝐿 = ― 2

3

𝐾𝑞𝐿∴  Potential difference 𝑉𝐷― 𝑉𝐶 = ― 2

3

𝐾𝑞𝐿⇒𝑊 = 𝑄.(𝑉𝐷― 𝑉𝐶) = ― 2

3
×

14𝜋 ∈ 0
.
𝑞𝑄𝐿 = ― 𝑞𝑄6𝜋 ∈ 0𝐿

13 (a)

Energy required to charge the capacitor is 𝑊 = 𝑈 = 𝑄𝑉
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⇒𝑈 = 𝐶𝑉2 =
𝜀0𝐴𝑑 .𝑉2 =

𝜀0𝐴𝑑𝑑2
𝑉2 = 𝜀0𝐸2𝐴𝑑

[ ∵ 𝐸 =
𝑉𝑑]

14 (c)𝑈 =
1

2
𝐶𝑉2 =

1

2
× 2 × (200)2 × 10―6 = 0.04𝐽

15 (c)

Electric field near the conductor surface is given by 
𝜎𝜀0

 and it is perpendicular to surface

16 (b)

Force on –𝑞1

 

      𝑭 =
14𝜋𝜀0

𝑞1𝑞2𝑏2 𝒊 +
14𝜋𝜀0

𝑞1𝑞3𝑎2 [sinθ𝐢 ―cosθ𝐣] 

From above, 𝑥′ component of force is

 

𝐹𝑥 =
𝑞14𝜋𝜀0

[𝑞2𝑏2
+
𝑞3𝑎2

sinθ]

𝐹𝑥 ∝ [𝑞2𝑏2
+
𝑞3𝑎2

sinθ]
17 (c)

Top of the stratosphere has an electric field 𝐸 is nearly equal to 100𝑉/𝑚
18 (d)
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𝑈𝑖 =
1

2
(2)𝑉2, 𝑉𝑐𝑜𝑚𝑚𝑜𝑛 =

𝑉
5𝑈𝑓 =

1

2
(2 + 8)(𝑉5)

2

𝑈𝑖― 𝑈𝑓𝑈𝑖 × 100

=
𝑉2 ― 𝑉2

5𝑉2
× 100

4

5
× 100 = 80 %

19 (b)𝐸 = 9 × 109.
𝑄𝑟2

= 9 × 109 ×
5 × 10―6

(0.8)2
= 7 × 104𝑁/𝐶

20 (d)

In case of an electric dipole,   𝐹 ∝ 1𝑟3 ∴    new force = 𝐹/23 = 𝐹/8.
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ANSWER-KEY

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

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

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

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