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1 (c)

The torque on a dipole moment is 𝜏 = 𝑝 × 𝐸. The maximum value is when they are 

perpendicular to each other so that 𝑝𝐸sin𝜃 is maximum 𝑖.𝑒.,sin𝜃 = 1𝜏 = (3 × 104𝑁𝐶―1)(6 × 10―30𝑐 × 𝑚) = 18 × 10―26𝑁𝑚
2 (d)

The electric field is always perpendicular to the surface of a conductor and field lines never 

cross the conducting surface

3 (a)

From 𝐹 =
14𝜋𝜀0 

 
 
𝑞1𝑞2𝑟2𝜀0 =

14𝜋𝐹 

 
 

𝑞1𝑞2𝑟2
=

[A2T2]

[MLT―2][L2]

= [M―1L―3T4A2]

4 (c)

Electric field in vacuum 𝐸0 =
𝜎𝜀0

In medium 𝐸 =
𝜎𝜀0𝐾

If 𝐾 > 1, then 𝐸 < 𝐸0

5 (b)

An equipotential surface is a surface with a constant value of potential at all points on the 

surface. For a uniform electric field, say, along the 𝑥-axis, the equipotential 

surfaces are planes normal to the 𝑥-axis, 𝑖.𝑒., planes parallel to the 𝑦 ― 𝑧 plane. 

Equipotential surfaces for a dipole and its electric field lines are shown in figure.
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As said above that on equipotential surface, potential at all points is constant, this means 

that on equipotential surface work done in moving a test charge from one point to other 

point is zero.

6 (b)

According to Gauss’s applications

7 (d)𝜙𝐸 =
𝑄enclosed𝜀0

,𝑄enclosed remains unchanged

8 (c)

Distance 

𝐵𝐶 = 𝐴𝐵 sin 60° = (2𝑅)
3

2
= 3𝑅 

∴ |𝐹𝐵𝐶| =
14𝜋𝜀0

(𝑞
3

) (2𝑞3 )
( 3𝑅)2

=
𝑞254𝜋𝜀0𝑅2

9 (b)

If all charges are in equilibrium, system is also in equilibrium.

Charge at centre : charge 𝑞 is in equilibrium because no net force acting on it corner charge 

:

If we consider the charge at corner 𝐵. This charge will experience following forces𝐹𝐴 = 𝑘𝑄2𝑎2,𝐹𝐶 =
𝑘𝑄2𝑎2 ,𝐹𝐷 =

𝑘𝑄2

(𝑎 2)2 and 𝐹𝑂 =
𝐾𝑄𝑞

(𝑎 2)2

Force at 𝐵 away from the centre = 𝐹𝐴𝐶 + 𝐹𝐷
= 𝐹2𝐴 + 𝐹2𝐵 + 𝐹𝐷 = 2

𝑘𝑄2𝑎2
+
𝑘𝑄22𝑎2

=
𝑘𝑄2𝑎2 ( 2 +

1

2)
Force at 𝐵 towards the centre = 𝐹𝑂 =

2𝑘𝑄𝑞𝑎2

E

O

C

B
A

D

+q

FO

FC

FD

FAC

FA

a

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



For equilibrium of charge at 𝐵, 𝐹𝐴𝐶 + 𝐹𝐷 = 𝐹𝑂⇒𝑘𝑄2𝑎2 ( 2 +
1

2) =
2𝐾𝑄𝑞𝑎2

⇒𝑞 =
𝑄
4

(1 + 2 2)

10 (b)

Charge on smaller sphere

= Total charge( 𝑟1𝑟1 + 𝑟2
) = 30( 5

5 + 10) = 10𝜇𝐶
11 (c)𝑞3 =

𝐶3𝐶2 + 𝐶3
.𝑄𝑞3 =

3

3 + 2
× 80 =

3

5
× 80

= 48 𝜇𝐶
12 (c)

Inside the hollow charged spherical conductor electric field is zero

13 (d)

On equatorial line of electric dipole, ∝ 1𝑟3
 .

14 (b)

Electric field at a point due to positive charge acts away from the charge and due to 

negative charge it act’s towards the charge
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15 (c)

For non-conducting sphere 𝐸𝑖𝑛 =
𝑘.𝑄𝑟𝑅3 =

𝜌𝑟
3𝜀0

16 (b)

Every system tends to decrease its potential energy to attain more stability when we 

increase charge on soap bubble its radius increases [𝑈 ∝ 1𝑟]

17 (a)

Electric field 𝐸 =
14𝜋𝜀0

×
𝑄𝑟2

18 (a)

1𝐶𝐴𝐵 =
1

3
+

1

3
+

1

3
= 1⇒𝐶𝐴𝐵 = 1𝜇𝐹

19 (a)𝐶𝐴𝐵 = 3 +
3

3
= 4𝜇𝐹 , 𝐶𝐴𝐶 =

3

2
+

3

2
= 3𝜇𝐹∴ 𝐶𝐴𝐵:𝐶𝐴𝐶 = 4 :3

20 (d)

Starting from the right end of the network, three 3𝜇 𝐹 capacitors are connected in series. 

The equivalent capacitance of these three capacitors is
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1𝐶𝑆 =
1

3
+

1

3
+

1

3
⇒𝐶𝑆 = 1𝜇 𝐹𝐶𝑆 and 2𝜇𝐹 are in parallel. The equivalent capacitance of these two capacitors is𝐶𝑃 = 𝐶𝑆 + 2𝜇 𝐹 = 1 𝜇 𝐹 + 2𝜇 𝐹 = 3𝜇 𝐹

Proceeding in this way, finally three 3𝜇 𝐹 are in series. Therefore, the equivalent 

capacitance between 𝐴 and 𝐵 is

1𝐶𝐴𝐵 =
1

3
+

1

3
+

1

3
⇒𝐶𝐴𝐵 = 1𝜇 𝐹

ANSWER-KEY
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A. C D A C B B D C B B
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A. C C D B C B A A A D
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