
PHYSICS

BOOKS - NCERT PHYSICS (ENGLISH)

ELECTROSTATIC POTENTIAL AND

CAPACITANCE

Mcq S

1. A capacitor of 4  is connected as shwon in

the �gure. The internal resistance of the

μF

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_RRycwhiFzzol


battery is . The amount of charge on the

capacitor plates will be 

A. 0

B. 

C. 

D. 

0.5Ω

4μC

16μC

8μC

https://dl.doubtnut.com/l/_RRycwhiFzzol


Answer: D

Watch Video Solution

2. A positively charged particle is released

from rest in a uniform electric �eld. The

electric potential energy of the charge.

A. remains a constant because the electric

�eld is uniform

B. increases because the cahrge moves

along the electric �eld

https://dl.doubtnut.com/l/_RRycwhiFzzol
https://dl.doubtnut.com/l/_KRyK3yOWMBOi


C. decreases because the charge moves

along the electric �eld

D. decreses because the charge moves

opposite to the electric �eld

Answer: C

Watch Video Solution

3. Figure shows some equipotential lines

distributed in space. A charged object is

https://dl.doubtnut.com/l/_KRyK3yOWMBOi
https://dl.doubtnut.com/l/_V1fyqHdMPwAw


moved from point  to point .

A. The work done in Fig. (i) is the greatest

B. The work done in �g. (ii) is least

A 5

https://dl.doubtnut.com/l/_V1fyqHdMPwAw


C. The work done is the same in Fig. (i), �g

(ii) and �g (iii)

D. The work done in �g. (iii) is greater than

�g. (ii) but equal to that in

Answer: C

Watch Video Solution

4. The electrostatic potential on the surface of

a charged concducting sphere is . Two

statements are made in this regard 

100V

https://dl.doubtnut.com/l/_V1fyqHdMPwAw
https://dl.doubtnut.com/l/_mfwkZaXxzdC8


 at any inside the sphere, electric intensity

is zero. 

 at any point inside the sphere, the

electrostatic potential is .

A.  is true but  is false.

B. Both  and  are false.

C.  is true,  is also true and  is the

cause of .

D.  is true,  is also true but the

statements are independent.

S1 :

S2 :

100V

S1 S2

S1 S2

S1 S2 S1

S2

S1 S2

https://dl.doubtnut.com/l/_mfwkZaXxzdC8


Answer: C

Watch Video Solution

5. Equipotentials at a great distance from a

collection of charges whose total sum is not

zero are approximately

A. spheres

B. planes

C. paraboloids

D. ellipsoids

https://dl.doubtnut.com/l/_mfwkZaXxzdC8
https://dl.doubtnut.com/l/_ULExLjWHkt12


Answer: A

Watch Video Solution

6. A parallel plate capacitor is made of two

dielectric blocks in series. One of the blocks

has thickness  and dielectric constant 

and the other has thickness  and dielectric

constant  as shown in �gure. This

arrangement can be through as a dielectric

slab of thickness  and e�ective

d1 K1

d2

K2

d( = d1 + d2)

https://dl.doubtnut.com/l/_ULExLjWHkt12
https://dl.doubtnut.com/l/_oNOGCcPuHoZy


dielectric constant . The  is.  

.

A. 

B. 

C. 

D. .

Answer: C

Watch Video Solution

K K

K1d1 + K2d2

d1 + d2

K1d1 + K2d2

K1 + K2

K1 + K2(d1 + d2)

(K1d1 + K2d2)

2K1 + K2

K1 + K2

https://dl.doubtnut.com/l/_oNOGCcPuHoZy


Mcq S More Than One Options

1. Consider a uniform electric �eld in the 

direction. The potential is a constant.

A. in all space

B. for any x for a given z

C. for any y for a given z

D. on the x-y plane for given z

Answer: B::C::D

Watch Video Solution

ẑ

https://dl.doubtnut.com/l/_DPBKr4TlE80R


2. Equipotential surfaces

A. are closer in regions of large electric

�elds compared to regions of lower

electric �eld

B. will be more crowded near sharp edges

of a conductor.

C. will be m ore crowded near regions of

large charge densities

https://dl.doubtnut.com/l/_DPBKr4TlE80R
https://dl.doubtnut.com/l/_IcQkAtneTE49


D. will always be equally spaced.

Answer: A::B::C

Watch Video Solution

3. The work done to move a charge along an

equipotential from  to 

A. cannot be de�ned as 

B. must be de�ned as 

C. is zero

A B

−∫
B

A

E. dl

−∫
B

A

E. dl

https://dl.doubtnut.com/l/_IcQkAtneTE49
https://dl.doubtnut.com/l/_YurHDjqGvC7E


D. can have a non-zero value

Answer: C

Watch Video Solution

4. In a region of constant potential,

A. the electric �eld is uniform

B. the electric �eld is zero

C. there can be no charge inside the region

https://dl.doubtnut.com/l/_YurHDjqGvC7E
https://dl.doubtnut.com/l/_n5hUHgvgwrMh


D. the electric �eld shall necessarily charge

if a charge is placed outside the region.

Answer: B::C

Watch Video Solution

5. In the circuit shown in �gure , initially key

 is closed and key  is open. Then  is

opened and  is closed (order is important).

[Take  and  as charges on  and  and

 and  as voltage respectively].  

K1 K2 K1

K2

Q ′
1 Q ′

2 C1 C2

V1 V2

https://dl.doubtnut.com/l/_n5hUHgvgwrMh
https://dl.doubtnut.com/l/_U1A4aAF364HY


  

Then

A. charge on  gets redistributed such

that 

B. charge on  gets redistributed such

that 

C. charge on  gets redistributed such

that 

C1

V1 = V2

C1

Q1' = Q2'

C1

C1V1 + C2V2 = C1E

https://dl.doubtnut.com/l/_U1A4aAF364HY


D. charge on  gets redistributed such

that .

Answer: A

Watch Video Solution

C1

Q1' + Q2' = Q

6. If a conductor has a potential  and

there are no charges anywhere else outside,

then

V ≠ 0

https://dl.doubtnut.com/l/_U1A4aAF364HY
https://dl.doubtnut.com/l/_i0dobHT305p8


A. there must be charges on the surface or

inside itself

B. there cannot be any charge in the body

of the conductor

C. there must be charges only on the

surface

D. there must be charges inside the surface

Answer: A::B

Watch Video Solution

https://dl.doubtnut.com/l/_i0dobHT305p8
https://dl.doubtnut.com/l/_AnDsI0Pdjsvq


7. A parallel plate capacitor is connected to a

battery as shown in �gure. Consider two

situations : 

.  

A : Key  is kept closed and plates of

capacitors are moved apart using insulting

handle. 

K

https://dl.doubtnut.com/l/_AnDsI0Pdjsvq


B : Key  is opened and plates of capacitors

are moved apart using insulting handle.

Choose the correct options (s).

A. In A Q remains same but C changes.

B. In B V remains same but C changes

C. In A V remains same and hence Q

changes.

D. In B Q remains same and hence V

changes.

Answer: C

K

https://dl.doubtnut.com/l/_AnDsI0Pdjsvq


Very Short Type Question

Watch Video Solution

1. Consider two conducting spheres of radii

 with . If the two are at

the same potential, the larger sphere has

more charge than the smaller sphere. State

whetehr the charge density of the smaller

sphere is more or less than that of the larger

oe.

Watch Video Solution

R1 and R2 R1 > R2

https://dl.doubtnut.com/l/_AnDsI0Pdjsvq
https://dl.doubtnut.com/l/_3OmE6C3745ja


2. Do free electrons travel to region of higher

potential or lower potential?

Watch Video Solution

3. Can there be a potential di�erence between

two adjacent conductors carrying the same

charge ?

Watch Video Solution

https://dl.doubtnut.com/l/_3OmE6C3745ja
https://dl.doubtnut.com/l/_c91kqH5w6Glw
https://dl.doubtnut.com/l/_hqUsSQwnFo64


4. Can the potential function have a maximum

or minimum is free space ?

Watch Video Solution

5. A test charge q is made to move in the

electric �eld of a point charge Q along two

di�erent closed paths. Fig. First path has

sections along and perpendicular loop of the

same area as the �rst loop. How does the work

https://dl.doubtnut.com/l/_amPg5ZzGYyZN
https://dl.doubtnut.com/l/_V5RFAsWOPT7C


Short Answer Type Question

done compare in the two cases? 

Watch Video Solution

https://dl.doubtnut.com/l/_V5RFAsWOPT7C


1. Prove that a closed equipotenitial surface

with no charge within itself must enclose an

equipotential volume.

Watch Video Solution

2. A capacitor has some dielectric between its

plates, and the capacitor is connected to a DC

source. The battery is now disconnected and

then the dielectric is removed. State whether

the capacitance, the energy stored in it,

https://dl.doubtnut.com/l/_4rXmBF9RA9WC
https://dl.doubtnut.com/l/_M6I3wRKpBzeh


electric �eld, charge stored and the voltage

will increase ro remain constant.

Watch Video Solution

3. Prove that, if an insulated, uncharged

conductor is placed near a charged conductor

and no other conductors are present, the

uncharged body must be intermediate in

potential between that of the charged body

and that of in�nity.

Watch Video Solution

https://dl.doubtnut.com/l/_M6I3wRKpBzeh
https://dl.doubtnut.com/l/_nOeh1N5hMBBa


4. Calculate potential energy of a point charge

 placed along the axis due to a charge 

uniformly distributed along a ring of radius R.

Sketch P.E. as a function of a axial distance z

from the center of the ring, Looking at graph,

can you see what happen if  is displaced

slightly from the centre of the ring (along the

axis) ?

View Text Solution

−q +Q

−q

https://dl.doubtnut.com/l/_nOeh1N5hMBBa
https://dl.doubtnut.com/l/_E4xTNdDQk5tW


Long Answer Type Question

5. Calculate potential on the axis of a ring due

to charge Q uniformly distributed along the

ring of radius R.

Watch Video Solution

1. Answer the following: 

(a) State Gauss' law. Using this law, obtain the

expression for the electric �eld due to an

https://dl.doubtnut.com/l/_ZuvlaTsBmf8V
https://dl.doubtnut.com/l/_d8AGuAmoB6Zn


in�nitely long straight conductor of linear

charge density . 

(b) A wire AB of length L has linear charge

density , where x is measured from the

end A of the wire. 

This wire is enclosed by a Gaussian hollow

surface. Find the expression for the electric

�ux through this surface.

Watch Video Solution

λ

λ = kx

https://dl.doubtnut.com/l/_d8AGuAmoB6Zn


2. Two point charges  each have been

placed at the positions

 The locus of

the points where  charge can be placed

such that total electrostatic potential energy

of the system can become equal to zero, can

be represented by which of the following

equations?

Watch Video Solution

+Q

( − a/2, 0, 0) and (a/2, 0, 0).

−Q

https://dl.doubtnut.com/l/_8U5Dx9iLVZEJ


3. A parallel plate capacitor is �lled by a

dielectric whose relative permittivity varies

with the applied voltage (U) as  where

alpha . A similar capacitor with no

dielectric is charged to . It is then is

connected to the uncharged capacitor with

the dielectric. Find the �nal voltage on the

capacitors.

Watch Video Solution

ε = αU

= 2V − 1

U0 = 78V

https://dl.doubtnut.com/l/_OiRTPrPpd2Dc


4. A capacitor is made of two circular plates of

radius R each, separated by a distacne

 The capacitor is connected to a

constant voltage. A thin conducting disc of

radius and thickness  is

placed at the centre of the bottom plate. Find

the minimum voltage required to lift the disc

if the mass of the disc is m.

Watch Video Solution

d < < R.

r < < R t < < r

https://dl.doubtnut.com/l/_fB1yoVpFmTTU


5. (a) In a quark model of elementary particles,

a neutron is made of one up quarks [charge

e] and two down quarks [charges - 

]. Assume that they have a triangle

con�guration with side length of the order of

. Calculate electrostatic potential

energy of neutron and compare it with its

mass 939 MeV. 

(b) Repeat above exercise for a proton which is

(2/3)

(1/3)e

10− 15m

https://dl.doubtnut.com/l/_NUsDdumz59MB


made of two up and one down quark. 

View Text Solution

6. Two metal spheres, one fo radius R and the

other of radius 2R, both have same surface

charge density s. They are brought in contact

https://dl.doubtnut.com/l/_NUsDdumz59MB
https://dl.doubtnut.com/l/_pCvtSXufuumh


and seprated. What will be new surface charge

densitites on them ?

Watch Video Solution

7. In the circuit shown in Fig, initially  is

closed and  is open . What are the charges

on each capacitor. 

Then  was opened and  was closed

(order is important). What will be the charge

on each capacitor now ? 

View Text Solution

K1

K2

K1 K2

[C = 1μF ]

https://dl.doubtnut.com/l/_pCvtSXufuumh
https://dl.doubtnut.com/l/_BJleQygS9zX1


8. Calculate potential on the axis of a ring due

to charge Q uniformly distributed along the

ring of radius R.

Watch Video Solution

9. Two charges  are placed at (0,0,d)

and (0,0,-d) respectively. Find locus of points

where the potential is zero.

Watch Video Solution

q1 and q2

https://dl.doubtnut.com/l/_BJleQygS9zX1
https://dl.doubtnut.com/l/_Q1aCwrnpUjoG
https://dl.doubtnut.com/l/_p0kRfMpoSq3Z


10. Two equal charges  are placed at a

distance of  and a third charge  is

placed at the midpoint. The potential energy

of the system is

Watch Video Solution

q

2a −2q

https://dl.doubtnut.com/l/_Vmz8sMUrpAas

