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1 (a)

Here, 𝑞 =± 6.0nC =± 6.0 × 10―9C

2 𝑎 = 6 cm = 6 × 10―2m𝑟 = 4 cm(on equatorial line)

= 4 × 10―2m𝑞0 = 2 nC

= 2 × 10―9 𝐶, 𝐹 = ?𝐹 = 𝐹1cosθ + F2 cosθ 

= 2 ×
14𝜋𝜀0

 
𝑞𝑞0𝑟2

cosθ

= 2 × 9 × 109 ×
6 × 10―9 × 2 × 10―9

(5 × 10―2)2
×

3

5

= 5.18 × 10―5N𝐹 = ―51.8jμN
2 (a)

The electric intensity outside a charged sphere.

𝐸 =
𝜎𝑅2𝜀0𝑟2
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3 (d)

Force acting on the charged particle = 𝑞𝐸
Work done in moving a distance 𝑆,

𝑊 = 𝑞𝐸.𝑆 = (𝑞𝐸) × 𝑆 × cos𝜃10𝐽 = (0.5 𝐶) × 𝐸 × 2 cos 60o⇒𝐸 = 10 × 2 = 20 𝑁𝐶―1 = 20 𝑉𝑚―1

4 (d)𝜎𝑠𝑚𝑎𝑙𝑙𝜎𝐵𝑖𝑔 =
𝑞𝑄 ×

𝑅2𝑟2
=

𝑞(𝑛𝑞) ×
(𝑛1/3𝑟)2𝑟2

= 𝑛―1/3 = (64)―1/3 =
1

4

5 (d)

Work done in displacing charge of 5𝜇𝐶 from 𝐵 to 𝐶 is 𝑊 = 5 × 10―6(𝑉𝐶 ― 𝑉𝐵) where

100  C A C

𝑉𝐵 = 9 × 109 ×
100 × 10―6

0.4
=

9

4
× 106𝑉

and 𝑉𝐶 = 9 × 109 ×
100 × 10―6

0.5
=

9

5
× 106𝑉

so 𝑊 = 5 × 10―6 × (9

5
× 106 ― 9

4
× 106) =  ― 9

4
 𝐽

6 (c)

Here, θ = 600,E = 105NC―1  𝜏 = 8 3 Nm,𝑞 = ?,2𝑎 = 2cm = 2 × 10―2m

From    𝜏 = 𝑝𝐸sinθ = 𝑞(2𝑎)𝐸sinθ𝑞 =
𝜏2𝑎𝐸 sinθ  =  

8 3

2 × 10―2 × 105 × sin60 ° 

=
8 3

2 × 103 × 3/2
 

60
o

S

E
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 𝑞 = 8 × 10―3 C

7 (d)

Suppose charge on inner sphere is +𝑄 as shown. Potential on inner sphere

𝑉 =
𝑄
4

― 𝑄
6⇒3 = 𝑄(1

4
― 1

6)⇒𝑄 = 36 𝑒.𝑠.𝑢
8 (c)

Solid angle, Ω =
𝐴𝑟2

=
𝜋𝑅2𝑟2

⇒𝜋 × (1)2

106
⇒0.00018°

9 (b)𝐹 =
𝑞1𝑞2

4πε0𝑟2
=

𝑞1(𝑞1―𝑞2)

4πε0𝑟2∴ 𝐹 will be maximum, if 𝑑𝐹𝑑𝑞1
= 0∴ 𝑞 ― 2𝑞1 = 0 or 𝑞1 = 𝑞/2 or 𝑞1/𝑞 = 0.5

10 (a)𝐸 =
𝑉𝑑 =

30 ― ( ― 10)

(2 × 10―2)
= 2000 𝑉/𝑚

11 (c)

Net electric field due to both charges 𝑞/3, will get cancelled. Electric field due to ( ―2𝑞
3

) will 

be directed in ― ve axis

A

C

B

E

q/3
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q/3

O
x

60
o

+Q

4

6 cm

– Q

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



𝐸 =

𝑘(2𝑞3 )𝑅2
⇒𝐸 =

𝑞6𝜋𝜀0𝑅2

P.E. of system =
𝐾(𝑞

3
)22𝑅 +

𝐾 𝑞
3

( ― 2𝑞
3

)2𝑅 sin 60o
+

𝐾 𝑞
3

( ― 2𝑞
3

)2𝑅 cos 60o

P.E. of system ≠ 0

Force between 𝐵 and 𝐶
𝐹 =

𝐾(2𝑞3 )(𝑞
3

)

(2𝑅 sin 60o)
2

=
4 × 2𝐾𝑞2

9 × 4 × 3𝑅2
=

2𝑞2

9 × 3 × 4𝜋𝜀0𝑅2

(attractive) =
1

54

𝑞2𝜋 ∈ 0𝑅2

Potential at O, 𝑉 =
𝐾(𝑞

3
+

𝑞
3
― 2𝑞

3
)𝑅 = 0

12 (c)

Body moves along the parabolic path

For vertical motion : By using 𝑣 = 𝑢 + 𝑎𝑡⇒𝑣𝑦 = 0 +
𝑄𝐸𝑚 .𝑡 =

10―6 × 103

10―3
× 10 = 10𝑚/sec

For horizontal motion – It’s horizontal velocity remains the same 𝑖.𝑒. after 10 𝑠𝑒𝑐, 
horizontal velocity of body 𝑣𝑥 = 10𝑚/𝑠𝑒𝑐
Velocity after 10𝑠𝑒𝑐𝑣 = 𝑣2𝑥 + 𝑣2𝑦 = 10 2 𝑚/𝑠𝑒𝑐

13 (b)

Capacitance of a cylindrical capacitor =
2𝜋𝜀0𝐿

ln (𝑏/𝑎)

Energy stored in the capacitor

1

2

𝑄2𝐶 =
1

2

𝑄2 ln (𝑏 ― 𝑎)2𝜋𝜀0𝐿 = [const]
𝑄2𝐿

If the charge is doubled and length is doubled,

[𝑐𝑜𝑛𝑠𝑡]
𝑄′2𝐿′ =

4

2
(𝑄2𝐿 ) = 2 times the energy

14 (c)

Electric field 

X

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



𝐸 = ― 𝑑ϕ
dt

= ―2𝑎𝑟
By Gauss’s theorem 𝐸(4𝜋𝑟2) =

𝑞𝜀0𝑞 = ―8𝜋𝜀0𝑎𝑟2

𝜌 =
𝑑𝑞𝑑𝑉 =

𝑑𝑞𝑑𝑟 ×
𝑑𝑟𝑑𝑉

= ( ―24𝜋𝜀0𝑎𝑟2) ×
14𝜋𝑟2𝜌 = ―6𝜀0𝑎

15 (b)

Because metals are good conductor

16 (a)𝐸 = ― 𝑑𝑉𝑑𝑥 = ― 𝑑𝑑𝑥(5𝑥2 + 10𝑥 ― 9) = ―10𝑥 ― 10∴ (𝐸)𝑥=1 = ―10 × 1 ― 10 = ―20𝑉/𝑚
17 (a)

Work done 𝑊 = 𝑄(𝑉𝐵 ― 𝑉𝐴)⇒(𝑉𝐵 ― 𝑉𝐴) =
𝑊𝑄

=
10 × 10―3

5 × 10―6
𝐽/𝐶 = 2 𝑘𝑉

18 (b)

The given arrangement is equivalent to the parallel combination of three identical 

capacitors. Hence equivalent capacitance = 3𝐶 = 3
𝜀0𝐴𝑑

19 (c)

Inside a conducting body, potential is same everywhere and equals to the potential of it’s 

surface

20 (c)𝑐 ∝ 𝑟⇒𝐶 = 4𝜋𝜀0𝑅

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



ANSWER-KEY

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

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

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

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