
PHYSICS

BOOKS - HC VERMA

CAPACITORS

Sample

1. A capacitor gets a charge of  when it is connected to a

battery of emf 12 V. Calculate the capacitance of the capactor.

Watch Video Solution

60μC

2. Show that the SI unit of  may be written as farad .

Watch Video Solution

ε0 meter− 1

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_SWEtAbnvDyhJ
https://dl.doubtnut.com/l/_v4OKvbLrM1oB


3. Calculate the capacitance of a parallel-plate capacitor having 20

cm x 20 cm square plates deparated by a distance of 1.0 mm.

Watch Video Solution

4. Calcuate the charge on each capacitor shown in �gure 

Watch Video Solution

https://dl.doubtnut.com/l/_v4OKvbLrM1oB
https://dl.doubtnut.com/l/_lAMFEamvTCv3
https://dl.doubtnut.com/l/_rc6TKnVqmFXq


5. Find the equivalent capacitance of the combination shown in

�gure (31.10) between the points P and N. 

Watch Video Solution

6. Find the equivalent capacitance of the combination shown in

�gure (31.11a) between the point P and N. 

Watch Video Solution

https://dl.doubtnut.com/l/_rc6TKnVqmFXq
https://dl.doubtnut.com/l/_aM5GpJMTOxUJ
https://dl.doubtnut.com/l/_CyH1249h8hcz


7. Find the energy stored in a capacitor of capacitance  when

it is charged to a potential di�erence of 20 V.

Watch Video Solution

100μF

8. Two parallel plate capacitors, each of capacitance  , are

connected is series. The space between the plates of one capacitor

is �lled with a dielectric material of dielectric constant K =4. Find

the equivalent capacitacne of the system.

Watch Video Solution

40μF

9. A parallel plate capacitor has plate area A and plate separation d.

The space between the plates is �lled up to a thickness x (ltd) with

https://dl.doubtnut.com/l/_H5MTtr2qXw9C
https://dl.doubtnut.com/l/_QOUftCwCAG0c
https://dl.doubtnut.com/l/_p33DMTtnabqO


Worked Out Examples

a dielectric constant K. Calculate the capacitance of the system. 

Watch Video Solution

1. A parallel plate capacitor has plates of area `200cm^2 and

separation between the plates 1.00 mm. What potential di�erence

will be developed if a charge of 1.00 nC )(i.e., 1.00X10^(-9) C) is given

to the capacitor? If the plate separation is now increased to 2.00

mm, what will be the new potential di�erence?

Watch Video Solution

https://dl.doubtnut.com/l/_p33DMTtnabqO
https://dl.doubtnut.com/l/_qIUqyWNnMIOy
https://dl.doubtnut.com/l/_veGkwzyWKyca


2. An isolated sphere has a capacitance of 50 pF. (a) Calculate its

radius. (b) how much charge should be placed on it to raise its

potential ot ?

Watch Video Solution

104V

3. Consider the connections shown in (a) Find the capacitance

between the points A and B. (b) �nd the charge on the three

capacitors. (c ) Taking the potential at the point B to be zero, �nd

the potential at the point D. 

https://dl.doubtnut.com/l/_veGkwzyWKyca
https://dl.doubtnut.com/l/_uHS6zF8abwHN


Watch Video Solution

4. If 100 volts of potential di�erence is applied between a and b in

the circuit of , �nd the potential di�erence between . 

Watch Video Solution

c and d

5. Find the charges on the three capacitors shown in �gure 

Watch Video Solution

https://dl.doubtnut.com/l/_uHS6zF8abwHN
https://dl.doubtnut.com/l/_ncbQILkyFQZZ
https://dl.doubtnut.com/l/_QKc5p6y1fAES


6. Find the equivalent capacitance of the system shown in �gure

between the points a and b . 

Watch Video Solution

7. Find the equivalent capacitance between the point A and B in

�gure . 

https://dl.doubtnut.com/l/_QKc5p6y1fAES
https://dl.doubtnut.com/l/_EYlMhodwPhfh
https://dl.doubtnut.com/l/_Pg3a49vE2u1v


Watch Video Solution

8. Twelve capacitors, each having a capacitance C, are connected to

form a cube . Find the equivalent capacitance between the

https://dl.doubtnut.com/l/_Pg3a49vE2u1v
https://dl.doubtnut.com/l/_kfiyeIW1C4Sb


diagonally opposite corners such as A and B. 

Watch Video Solution

9. The nagative plate of a parallel plate capacitor is given a charge

of . Find the charges appearing on the four surface of

the capacitor plates.

−20X10− 8C

https://dl.doubtnut.com/l/_kfiyeIW1C4Sb
https://dl.doubtnut.com/l/_2o4senA9vNqW


Watch Video Solution

10. Three capacitors of capacitances ,  and  are

connected in series with a 12 V battery. All the connecting wire are

disconnected, the three positive plates are connected together

and the three negative plates are connected together. Find the

charges on the three capacitors after the reconnection.

Watch Video Solution

2μF 3μF 6μF

11. The connnections shown in �gure are established with the

swithc S open. How much charge will �ow through the switch if it is

closed? 

Watch Video Solution

https://dl.doubtnut.com/l/_2o4senA9vNqW
https://dl.doubtnut.com/l/_ssAPKdni2cKo
https://dl.doubtnut.com/l/_H5EDz1KjKK93
https://dl.doubtnut.com/l/_cdLkVXO2sExl


12. Each of the three plates shown in �gure has an area of 200

cm^2 on one side and the gap between the adjacent plates is 0.2

mm. The emf of the battery is 20V. Find the distribution of charge

on various surfaces of the plates. What is the equivalent

capacitance of the system between the terminal points? 

Watch Video Solution

https://dl.doubtnut.com/l/_cdLkVXO2sExl


13. Find the capacitance of the in�nite ladder shown in �gure. 

Watch Video Solution

14. Find the energy stored in the electirc �eld produced by a metal

sphere of radius R containing a charge Q.

Watch Video Solution

15. A capacitor of capacitance C is charged by connecting it to a

battery of emf epsilon. The capacitor is now disconnected and

https://dl.doubtnut.com/l/_GCh9mophfTBP
https://dl.doubtnut.com/l/_X158RCpCerum
https://dl.doubtnut.com/l/_xd2wzOFs1UjX


reconnected to the battery with the polarity reversed. Calculate

the heat developed in the connecting wires.

Watch Video Solution

16. An uncharged capacitor is connected to a battery. Show that

half the energy supplied by the battery is lost as heat while

charging the capacitor.

Watch Video Solution

17. A parallel-plate capacitor having plate are  and

separation 1.0 mm holds a charge of  when connected to a

120 V battery. Find the dielectric constant of the material �lling the

gap.

Watch Video Solution

100cm2

0.12μC

https://dl.doubtnut.com/l/_xd2wzOFs1UjX
https://dl.doubtnut.com/l/_fG0unVuQ097A
https://dl.doubtnut.com/l/_UeXVlhlZNa0J


18. A parallel plate capacitor is formed by two plates, each of area

, separated by a distance of 1 mm. A dielectric of dielectric

constant 5.0 and dielectric strength  is �lled

between the plates. Find the maximum charge that can be stored

on the capacitor without causing any dielectric breakdown.

Watch Video Solution

100cm2

1.9X107Vm− 1

19. The space between the plates of a parallel plate capacitor of

capacitance C is �lled with three dielectric slabs of identical size as

shown in �gure. If the dielectric constants of the three slabs are

https://dl.doubtnut.com/l/_ZNel2A22p0nM
https://dl.doubtnut.com/l/_rrfKGWMHot2Y


 �nd the new capacitance.  

Watch Video Solution

K1, K2 and K3

20. Figure shown a parallel-plate capacitor having square plates of

edge a and plate-separation d. The gap between the plates is �lled

with a dielectric of dielectric constant K which varies parallel to an

edge as where K and a are constants and x is the distance from the

https://dl.doubtnut.com/l/_rrfKGWMHot2Y
https://dl.doubtnut.com/l/_M4kC5ron7kqO


left end. Calculate the capacitance. 

Watch Video Solution

21. A parallel plate capacitor of capacitance `100 microfarad is

connected a power supply of 200 V. A dielectric slab of dielectric

constant 5 is now inserted into the gap between the plates. (a)

Find the extra charge �own through the power supply and the

work done by the supply. (b) Find the change in the electrostatic

energy of the electric �eld in the capacitor.

Watch Video Solution

https://dl.doubtnut.com/l/_M4kC5ron7kqO
https://dl.doubtnut.com/l/_oDYI6B6IjpBD


22. Shown a parallel plate capacitor with plates of width  and

length . The separation between the platesis d. The plates are

rigidly clamped and connected to a battery of emf V. A dielectric

slab of thickness d and dielectric constant K is slowly inserted

between the plates. (a) Calculate the energy of the system when a

length x of the slab is introduced into the capacitor. (b) what force

should be applied on the slab to ensure that is goes slowly into

the capacitor? Neglect any e�ect of friction or gravity. 

Watch Video Solution

b

l

23. A parallel-plate capacitor is placed in such a way that its plates

are horizontal and the lower plate is dipped into a liquid of

https://dl.doubtnut.com/l/_0y7waIU7QRpK
https://dl.doubtnut.com/l/_n7mPsjEcPX7O


Short Answer

dielectric constant  and density . Each plate has an area . The

plates are now connected to a battery which supplies a positive

charge of magnitude  to the upper plate. Find the rise in the level

of the liquid in the space between the plates. (�gure) 

Watch Video Solution

K ρ A

Q

1. Suppose a charge  is given to the positive plates and a

charge  to the negative plate of a capacitor. What is the

"charge on the capacitor"?

Watch Video Solution

+Q1

−Q2

https://dl.doubtnut.com/l/_n7mPsjEcPX7O
https://dl.doubtnut.com/l/_3ZTfSqTLScjU


2. As , can you say that the capacitor  is proportion

to the charge ?

Watch Video Solution

C = ( )Q
1

V
C

Q

3. A solid and a hollow metal spheres are given equal charges,

which one will have higher electric potential.

Watch Video Solution

4. The plates of a parallel-plate capacior are given equal positive

charges .What will be the potential di�erence between the plates ?

What will be the charges on the facing surfaces and on the outer

surfaces ?

Watch Video Solution

https://dl.doubtnut.com/l/_0ith3WgYPW0n
https://dl.doubtnut.com/l/_4BgRaxatyP1D
https://dl.doubtnut.com/l/_D7FI62gC8AWc


5. A capacitor has capacitance . Is this information su�cient to

know what maximum charge the capacitor can contain? If yes, what

is this charge? If no, what other information is needed?

Watch Video Solution

C

6. The dielectric constant decreases if the temperature is increased

.Explain this in term of polarization of the material.

Watch Video Solution

7. A dielectric slab is inserted between the plates of an isolated

capacitor. The force between the plates will

Watch Video Solution

https://dl.doubtnut.com/l/_zAesnuQmbrey
https://dl.doubtnut.com/l/_NGVNZ1SH3Bxf
https://dl.doubtnut.com/l/_tWPgEj6J9agM


Objective 1

1. A capacitor of capacitance  is charged to a potential . The �ux

of the electric �eld through a closed surface enclosing the

capacitor is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

C V

CV

ε

2CV

ε0

CV

2ε0

zero

2. Two capacitor each having capacitance and breakdown voltage 

are joind in series .The capacitance and the breakdown voltage of

C

V

https://dl.doubtnut.com/l/_h1AHmvw8IhSI
https://dl.doubtnut.com/l/_mKN3QyT3UJw6


the combination will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2C and 2V

and
C

2

V

2

2C and
V

2

and 2V
C

2

3. Two capacitor each having capacitance and breakdown voltage 

 are joined in parallel,the capacitance and the breakdown voltage

of the combination will be

A. 

B. 

C

V

2C and 2V

C and 2V

https://dl.doubtnut.com/l/_mKN3QyT3UJw6
https://dl.doubtnut.com/l/_NA4fANANgNGs


C. 

D. 

Answer: C

Watch Video Solution

2C and V

C and V

4. The equivalent capacitance of the combination show in �gure is 

A. 

B. 

C. 

C

2C

( )
C

2

https://dl.doubtnut.com/l/_NA4fANANgNGs
https://dl.doubtnut.com/l/_oRbsHkU8mw2h


D. none of these

Answer: B

Watch Video Solution

5. When a dielectric slab is gradually inserted between the plates

of an isolated parallel-plate capacitor , the energy of the system

decreases.What can you conclude about the force on the slab

exerted by the electric �eld?

A. increase

B. decrease

C. remain unchangeed

D. become zero

Answer: C

https://dl.doubtnut.com/l/_oRbsHkU8mw2h
https://dl.doubtnut.com/l/_ofWkOD9DvyQN


Watch Video Solution

6. The energy density in the electric �eld created by a point charge

falls o� with the distance from the point charge as

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

( )
1

r

( )
1

r2

( )
1

r3

( )
1

r4

7. A parallel-plate capacitor has plates of unequal area . The larger

plates is connected to the positive terminal of the battery and the

https://dl.doubtnut.com/l/_ofWkOD9DvyQN
https://dl.doubtnut.com/l/_y4YLxMsWy51e
https://dl.doubtnut.com/l/_KYaFsE1AwSTz


smaller plate to its nagative terminal. Let Q+ and Q-be the charges

appearing on the positive and negative plates respectively

A. 

B. 

C. 

D. The information is not su�cient to decide the ralation

between  and 

Answer: B

Watch Video Solution

Q+ > Q −

Q+ = Q −

Q+ < Q −

Q+ Q .

8. A thin metal plate  is inserted between the plates of a parallel-

plate capacitor of capacitance in such a way that its edges touch

P

C

https://dl.doubtnut.com/l/_KYaFsE1AwSTz
https://dl.doubtnut.com/l/_ADYeysRFlV1T


the two plates (�gure 31-Q2).The capacitance now becomes. 

A. (a)

B. (b)

C. (c)0

D. (d)in�nity

Answer: D

Watch Video Solution

( )
C

2

2C

https://dl.doubtnut.com/l/_ADYeysRFlV1T


9. Figure show two capacitors connected in series and joind to a

bettery. The graph shows the variation in potential as one movies

from left to right on the branch containing the capacitors. 

A. (a) 

B. (b) 

C. (c) 

D. (d) The information is not su�cient to decide the relation

between  and 

Answer: C

Watch Video Solution

C1 > C

C1 = C2

C1 < C2

Q+ Q .

https://dl.doubtnut.com/l/_qdeq5KM1DXiV


10. Two metal plates having charges  face each other

at some separation and are dipped into an oil tank .If the oil is

pumped out, the eletric �eld between the plates will

A. (a) increase

B. (b) decrease

C. (c) remain unchanged

D. (d) become zero

Answer: A

Watch Video Solution

Q and − Q

11. Two metal spheres of capacitances carry some

charges . They are put in contact and then seperated.The �nal

charges  on them will satisfy

C1 and C2

Q1 and Q2

https://dl.doubtnut.com/l/_IjBBYuKBxS0W
https://dl.doubtnut.com/l/_JjrbkHCbUBKn


A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: B

Watch Video Solution

<
Q1

Q2

C1

C2

=
Q1

Q2

C1

C2

>
Q1

Q2

C1

C2

=
Q1

Q2

C2

C1

12. Three capacitors of capacitances each are available.The

minimum and maximam capacitances,which be obtained are

A. 

B. 

C. 

D. 

6μF

6μF , 18μF

3μF , 12μF

2μF , 12μF

2μF , 18μF

https://dl.doubtnut.com/l/_JjrbkHCbUBKn
https://dl.doubtnut.com/l/_FAqHMccbTtBA


Objective 2

Answer: D

Watch Video Solution

1. The capacitance of a capacitor does not depend on

A. the shape of the plates

B. the size of the plates

C. the charges on the plates

D. the separation between the plates

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_FAqHMccbTtBA
https://dl.doubtnut.com/l/_QZf1xbfcpN6a
https://dl.doubtnut.com/l/_b8FWXXdfHTcW


2. A dielectric slab is inserted between the plates of an isolatted

charged capacitor. Which of the following quantities will remain

the same?

A. (a) The electric �eld in the capacitor

B. (b) The charge on the capacitor

C. (c)The cpotential di�erence between the plates

D. (d) The stored energy in the capacitor

Answer: B

Watch Video Solution

3. A dielectric slab is inserted between the plates of a capacitor.

The charge on the capacitor is  and the magnitude of the

induced charge on each surface of the dielectric is .

Q

Q'

https://dl.doubtnut.com/l/_b8FWXXdfHTcW
https://dl.doubtnut.com/l/_2W2fCQqeTnub


A. Q' may be larger than Q.

B. Q' must be larger than Q.

C. Q' must be equal to Q.

D. Q'must be smaller tha Q.

Answer: D

Watch Video Solution

4. Each plate of a parallel plate capacitor has a charge  on it. The

capacitor is now connected to a battery. Now,

A. (a) the facing surfaces of the capacitor have equal and

opposite charges

B. (b) the two plates of the capacitor have equal and opposite

charges

q

https://dl.doubtnut.com/l/_2W2fCQqeTnub
https://dl.doubtnut.com/l/_3fotl1HK4EP4


C. (c) the battery supplies equal and opposite charges to the

two plates

D. (d) the outer surfaces of the plates have equal charges

Answer: A::C::D

Watch Video Solution

5. The separation between the plates of a charged parallel-plate

capacitor is increased. Which of the following quantities will

change?

A. (a) Charge on the capacitor

B. (b) potential di�erence across the capacitor

C. (c) Energy of the capacitor

D. (d) Energy density between the plates

https://dl.doubtnut.com/l/_3fotl1HK4EP4
https://dl.doubtnut.com/l/_3jbJz6IlK7nV


Answer: B::C

Watch Video Solution

6. A parallel-plate capacitor is connected to a battery. A metal sheet

of negligible thickness is placed between the plates. The sheet

remains parallel to the plates of the capacitor.

A. (a) The battery will supply more charge.

B. (b) The capacitance will increase.

C. (c) The potential di�erence between the plates will increase.

D. (d) Equal and opposite charges will appear on the two faces

of the metal plate.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_3jbJz6IlK7nV
https://dl.doubtnut.com/l/_EuDA7xHyTey4


7. Following operations can be performed on a capacitor: X -

connect the capacitor to a battery of . Y - disconnect the

battery. Z - reconnect the battery with polarity reversed. W - insert

a dielectric slab in the capacitor.

A. a) In XYZ (perform X, then Y, then Z). The stored electric

energy remains unchanged and no thermal energy is

developed.

B. B) The charge appearing on the capacitor is greater after the

action XWY than after the action XYW.

C. C) The electric energy stored in the capacitor is greater after

the action WXY than after the action XYW.

D. D) The electric �eld in the capacitor after the action XW is the

same as that after WX.

emfε

https://dl.doubtnut.com/l/_EuDA7xHyTey4
https://dl.doubtnut.com/l/_yPxrOrAhB37y


Exercise

Answer: B::C::D

Watch Video Solution

1. When electrons are transferred from one conductor to

another, a potential di�erence of  . What will be capacitance of

the two -conductor system .

Watch Video Solution

1.0 × 1012

10V

2. The plates of a paraller-plate capacitor are made of circular discs

of radii cm each .If the separation between the plates is 

mm,What is the capacitance?

Watch Video Solution

5.0 1.0

https://dl.doubtnut.com/l/_yPxrOrAhB37y
https://dl.doubtnut.com/l/_1YXx3McDnmqn
https://dl.doubtnut.com/l/_fhZSEczEvSET


3. Suppose ,one wishes to construct a farad capacitor using

circular discs. If the separaton between the discs be kept at mm,

what would be the rradius of the discs?

Watch Video Solution

1.0

1.0

4. A parallel -plate capacitor having plate area  and

separation 1 mm is connected to a battery of 6 V.. Calculate the

charge �owing through the battery . How much work has been

done by the battery during the process ?

Watch Video Solution

25cm2

5. A parallel -plate capacitor having plate area cm^2 and a

separation mm between the plates .the capacitor is connected

25.0

2.00

https://dl.doubtnut.com/l/_fhZSEczEvSET
https://dl.doubtnut.com/l/_wthaEhSO18Df
https://dl.doubtnut.com/l/_ibZowd0P5Mhf
https://dl.doubtnut.com/l/_pSHw2qU17itf


to a battery of V.(a)�nd the charge on the capacitor .(b) the

plate separation is decreased to mm. Find the extra charge

given by the battery to the positive plate.

Watch Video Solution

12.0

1.00

6. Find the charges on the three capacitors connected to a bettery

as shown in �gure (31.E1). Take

 and V=12 volts.  

Watch Video Solution

C1 = 2.0, μF , C2 = 4.0, μf, C3 = 6.0, μF

https://dl.doubtnut.com/l/_pSHw2qU17itf
https://dl.doubtnut.com/l/_gDhsXGFuzBtX


7. Three capacitors having capacitances  and  are

conneceted in series with a 12V battary. Find the charge on each of

the capacitors. How much work has been done by the battery in

charging the capacitors?

Watch Video Solution

20μF , 30μF 40μF

8. Find the charges on the three capacitors connected to a battery

as shown in �gure (31.E1). Take

.(31-E1). Take

.  

C1 = 2.0 = 2.0, μF , C2 = 4.0, μf, C3 = 6.0, μF and V = 12vo < s

C1 = 2.0μF , C2 = 4.0μF , C2 = 6.0μF and V = 12vo < s

https://dl.doubtnut.com/l/_IqG9KPXnPC21
https://dl.doubtnut.com/l/_dGPFb8lR0Dpx


Watch Video Solution

9. Take  in �gure. Calculate the

equivalent capacitance of the combination between the point s

indicated. 

Watch Video Solution

C1 = 4.0μF and C2 = 6.0μF

10. Find charge supplied by the bettery in the arrangement shown

in �gure. 

https://dl.doubtnut.com/l/_dGPFb8lR0Dpx
https://dl.doubtnut.com/l/_uzfxTAXe3Rdr
https://dl.doubtnut.com/l/_bE8CkV3m2IoT


Watch Video Solution

11. The outer cylinders of two cylindrical capacitors of capacitance

 microFarad each , are kept in contact and the inner cylinders

are connected through a wire .A battery of end 10V is connected as

shown in �gure. Find the totatl charge supplied by the bettery to

2.2

https://dl.doubtnut.com/l/_bE8CkV3m2IoT
https://dl.doubtnut.com/l/_BNtRl17YSpvd


the inner cylioders. 

Watch Video Solution

12. Two conducting spheres of radi  are kept widely

separated from each other . What are their individual

capacitances?

Watch Video Solution

iR1 and R2

https://dl.doubtnut.com/l/_BNtRl17YSpvd
https://dl.doubtnut.com/l/_2VJ23rL6PypV


13. Each of the capacitors shown n �gure has a capacitance of 2

microFarad . Find the equivalent capacitance of the assembly

between the points A and B . Suppose ,a battery of end of emf 60

volts is is connected between A and B .Find the potential di�erence

appearing on the individual capacitors . 

Watch Video Solution

https://dl.doubtnut.com/l/_2VJ23rL6PypV
https://dl.doubtnut.com/l/_vF67BlGlCXZv


14. It is required to construct a  mu F capacitor which can be

connected across a 200V battery . Capacitance 10 mu F are

available but they can withstand only 50V ,Design a combination

which can yield the desired result .

Watch Video Solution

10

15. Take the potential of the point B in �gure to be zero . (a) Find

the potentials at the points C and D ,(b)If a capacitor is connected

between C and D , what charge will appear on the capacitor ? 

https://dl.doubtnut.com/l/_zsEiQSDJzWV8
https://dl.doubtnut.com/l/_rt4d7eDgAFPv


Watch Video Solution

16. Find the equivalent capacitance of the system shown in �gure

between the points a and b . 

Watch Video Solution

17. A capacitor is made of a �at plate of area A and B second plate

having a stair -like structure as shown in �gure. The width of each

https://dl.doubtnut.com/l/_rt4d7eDgAFPv
https://dl.doubtnut.com/l/_xNqSHK8exBDB
https://dl.doubtnut.com/l/_mqyZVtsejxMb


stair is a and the height is b . Find the capacitance of the assembly. 

Watch Video Solution

18. A cylindrical capacitor is constructed using two coaxial cylinders

of the same length 10cm of radii 2mm and 4mm. (a) calculate the

capacitance (b) another capacitor of the same length is

constructed with cylinders of radii 4mm and 8mm. Calculate the

capacitance .

Watch Video Solution

https://dl.doubtnut.com/l/_mqyZVtsejxMb
https://dl.doubtnut.com/l/_p3EUvyPmgagM


19. A  capacitor is charged to a potential di�erence of . It

is connected to an uncharged capacitor of capacitance  What

will be the new potential di�erence across the  capacitor?

Watch Video Solution

100μF 24V

20μF

100μF

20. Each capacitor shown in �gure has a capacitance of 5.0 mu F ,

The emf of the battery is 50 V , How much charge will �ow though

AB if the switch S is closed ? 

Watch Video Solution

21. The particle P shown has a mass of 10mg and a charge of

 Each plate has a surface area 100 cm2 one side .What

potetial di�erence V should be applied to the combination to hold

−0.01μC.

https://dl.doubtnut.com/l/_ke8qbEaRNWHo
https://dl.doubtnut.com/l/_HYzRpERsvj7O
https://dl.doubtnut.com/l/_wnegTvyZ1t5k


the particle p in equilibrium 

Watch Video Solution

22. Both the cacpacitors shown in �gure are made ofsquare of

edge a The separations between the plates of the capacitors are

d_1and d_2as shown in the �gure A potential di�erence V is applied

between the point a and b .An electron is projected between the

plate s of the upper capacitor along the central line . With what

minimum speed should the electron be projected so that it is does

https://dl.doubtnut.com/l/_wnegTvyZ1t5k
https://dl.doubtnut.com/l/_VRZak4QehRFU


not collide with any plate ? consider only the electric forces. 

Watch Video Solution

23. The plate of a capacitor are 2.00cm apart . An electron -proton

pair is released somewhere in the gap between the plates and it is

found that the proton reaches the negative plate . At what

distance from the negative plate was the pair released?

https://dl.doubtnut.com/l/_VRZak4QehRFU
https://dl.doubtnut.com/l/_0R9AMOWlkDHi


Watch Video Solution

24. Convince yourself that parts (a) ,(b) and (c ) of �gure are

identical . Find the capacitance between the point A and B of the

assembly . 

Watch Video Solution

25. Find the potential di�erence  between the points  and

 shown in each part of the �gure. 

Va − Vb a

b

https://dl.doubtnut.com/l/_0R9AMOWlkDHi
https://dl.doubtnut.com/l/_VKnAeQljDbvL
https://dl.doubtnut.com/l/_l6aXxlHifgLG


Watch Video Solution

26. Find the equivalent capacitances of the combinations shown in

�gure between the indicated points. 

https://dl.doubtnut.com/l/_l6aXxlHifgLG
https://dl.doubtnut.com/l/_hXaegowsVC6B


View Text Solution

27. Find the capacitance of the combination shown in �gure

between A and B . 

https://dl.doubtnut.com/l/_hXaegowsVC6B
https://dl.doubtnut.com/l/_IiPM5tObfbQR


Watch Video Solution

28. Find the equivalent capacitance of the point A and B . 

Watch Video Solution

29. An in�nite ladder is constructed by connecting several sections

of  capacitor combinations as shown in �gure . It is

terminated by a capacitor of capacitance C . What value should be

2μF , 4μF

https://dl.doubtnut.com/l/_IiPM5tObfbQR
https://dl.doubtnut.com/l/_NBmX3WjUpV6Q
https://dl.doubtnut.com/l/_0gQZ0o0RKjJE


chosen for C, such that the equivalent capacitance of the number

of sections in between ?

Watch Video Solution

30. A charge of  is placed on the positive plate and a

charge of at negative plate. And capacitance of

capacitor is  . Calculate the potential di�erence

developed between the plates.

Watch Video Solution

+2.0 × 10− 8C

−1.0 × 10− 8C

1.2 × (10− 3)μF

31. A charge of 20 microCoulomb is placed on the positive plate of

on isolated parallel - plate capacitor of capacitance 

calculate the potential di�erence developed between the plates .

Watch Video Solution

10microFarad

https://dl.doubtnut.com/l/_0gQZ0o0RKjJE
https://dl.doubtnut.com/l/_0S515GiaLmN1
https://dl.doubtnut.com/l/_EWKPdfTbKKrU


32. A charge of  is given to one plate of a parallel - plate

capacitor of capacitance  and a charge of  is given to the

other plate . Find the potential di�erence developed between the

plate .

Watch Video Solution

1μC

0.1μF 2μC

33. Each of the plates shown in �gure ( 31- E19 ) has serface area

Fm on one side and the seperation between the

consecutive plates is  mm. The emf of the bettery connected is

`10 volts . Find the magnitude of the charge supplied by the bettery

( ) × 10− 1296

ε0

4.0

https://dl.doubtnut.com/l/_Qk0CAHpAC1jm
https://dl.doubtnut.com/l/_IsRlpDrtmBP4


to each of the plates connected to it . 

Watch Video Solution

34. The capacitance between the adjacent plates shown in �gure

(31-E20 ) is  . A charge of is placed on the middle plate

(a )What will be the charge on the outer surface pf the upper plate

? (b ) Find the potential di�erence developed between the upper

50nF 1.0μC

https://dl.doubtnut.com/l/_IsRlpDrtmBP4
https://dl.doubtnut.com/l/_gsU6ZFkgyk3M


and the middle plates . 

Watch Video Solution

35. Consider the situation of the given �gure . If  is placed on

the upper plate , what will be the potential di�erence between (a )

the upper and middle plates and (b ) the middle and the lower

plate? If capacitance of each capacitor is 50 nF.

Watch Video Solution

1.0μC

36. Two capacitors of capacitances  and  are

connected in series with a  battery . Find (a )the potential

20.0pF 50.0pF

6.00V

https://dl.doubtnut.com/l/_gsU6ZFkgyk3M
https://dl.doubtnut.com/l/_2Fhs1XhTzcTF
https://dl.doubtnut.com/l/_qBy0yGQx8078


di�erence across each capacitor and (b) the energy stored in each

capacitor .

Watch Video Solution

37. Two capacitor of capacitance and  are connected in

series with a battery of 20 V . Find the energy supplied by the

battery .

Watch Video Solution

4.0μF 6.0μF

38. Each capacitor in �gure has a capacitance of . The emf of

the bettery is  . Find the energy stored in each the four

10μF

100V

https://dl.doubtnut.com/l/_qBy0yGQx8078
https://dl.doubtnut.com/l/_erToQeTQhNTm
https://dl.doubtnut.com/l/_rlL2B68FEECE


capacitors. 

Watch Video Solution

39. A capacitor with stored energy  is connected with an

identical capacitor with no electric �eld in between . Find the total

energy stored in the two capacitors .

Watch Video Solution

4.0J

https://dl.doubtnut.com/l/_rlL2B68FEECE
https://dl.doubtnut.com/l/_IOiffHosRJ3e


40. A capacitor of capacitor of capacitance  is charge to a

potential di�rence of  It is then connected of uncharged

capacitor of capacitance  as shown in �gure . Find (a ) the

charge on each of the two capacitors after the connection, (b ) the

electrostatic energy stored in each of the two capacitors. 

Watch Video Solution

2.0μF

12V

4.0μF

41. A point charge Q is placed at the origin . Find the electrostatic

energy stored outside the sphere of radius R centred at the origin.

Watch Video Solution

https://dl.doubtnut.com/l/_xmjKmnTnoUMb
https://dl.doubtnut.com/l/_I8Dv2juQXsVs


42. A metal sphere of radius R is charged to a pontital V . (a ) Find

the electrostatic energy stored in the electric �eld within a

concentric sphere of radius 2 R . (b )Show that the electrostatic

�eld energy stored outside the sphere of radius 2R equals that

stored within it .

Watch Video Solution

43. A large conducting plane has a surface charge density

 . Find the electrostatic energy stored in a cubical

volume of edge 1 cm in the front plane.

Watch Video Solution

1.0x10− 4Cm− 2

44. A parallel - plate capacitor having plate area  and

seperation between the plates mm is connected to a battery of

20cm2

1.00

https://dl.doubtnut.com/l/_n778mM6VhXz4
https://dl.doubtnut.com/l/_CBLK1bqqUTlr
https://dl.doubtnut.com/l/_UwKDDqdgEShW


. The plates are pulled apart to increase the separation to 

 . (a ) calculate the charge �own through the circuit during

the process . (b ) How much energy is absorbed by the battery

during the process ? (c ) calculate the stored energy in the electric

�eld before and after the process . (d ) Using the expression for the

force between the plates , �nd the work done by the person polling

the plates apart . (e ) Show and justify that no heat is produced

during this transfer of charge as the separation is increased.

Watch Video Solution

12.0V

2.0mm

45. A capacitor having a capacitance of  is charged to a

potential di�erence of 24V . The charging battery is disconnected

and the capacitor is connected to another battery of emf  with

the positive plate of the capacitor joined with the positive terminal

of the battery . (a ) Find the charges on the capacitor before and

after the reconnection . (b ) Find the charge �own through the 12V

100μF

12V

https://dl.doubtnut.com/l/_UwKDDqdgEShW
https://dl.doubtnut.com/l/_RSd3VV8w5Too


battery . (c ) Is work done by the battery or is it done on the

battery ? �nd its magnitude . (d ) Find the decrease in electrostatic

�eld energy . (e ) Find the best developed during the �ow of charge

after reconnection.

Watch Video Solution

46. Consider the situation shown in �gure (31-E23 ) . The switch S is

open for a long time and then closed . (a) Find the charge �own

through the battery when the switch S is closed (b)Find the work

done by the battery . 

https://dl.doubtnut.com/l/_RSd3VV8w5Too
https://dl.doubtnut.com/l/_6uNyeop4kTaZ


Watch Video Solution

47. A capacitor of capacitor  is charged to  and

another capacitor of capacitance  is charged to  (a)

Find the energy stored in each capacitor .(b)The positive plates of

the �rst capacitor is now connected to the negative plate of the

second and vice versa . Find the new charges on the capacitors .

(c)Find the loss of electrostatic energy during the process .

(d)Where does this energy go?

Watch Video Solution

5.00μF 24.0V

6.0μF 12.0V

48. A  capacitor is charged to . The positive plate of this

capacitor is now connected to the negative terminal of a 

battery and vise versa . Calculate the heat developed in the

connecting wires.

Watch Video Solution

5.0μF 12V

12V

https://dl.doubtnut.com/l/_6uNyeop4kTaZ
https://dl.doubtnut.com/l/_D5MJ6DATmh7p
https://dl.doubtnut.com/l/_ftxVvWEMzazO


Watch Video Solution

49. The two square faces of a rectangular dielectric slab (dielectric

constant4.0) of dimensions 20cm x20cm x 1.0mm are metal -coated.

Find the capacitance between the coated surfaces.

Watch Video Solution

50. If the above capacitor is connected across a battery , �nd

(a)the charge supplied by the battery , (b)the induced charge on

the dielectric and (c)the net charge appearing on one of the

coated surfaces.

Watch Video Solution

6.0V

51. The separation between the plates of a parallel-plate capacitor

is 0.500 cm and its plate area is A 0.400cm thick metal100cm2.

https://dl.doubtnut.com/l/_ftxVvWEMzazO
https://dl.doubtnut.com/l/_o2VDvAkuzpcD
https://dl.doubtnut.com/l/_DB51vmNN2AOT
https://dl.doubtnut.com/l/_CtyXUTdeVCBZ


plate is inserted into the gap with its faces parallel to the plates

.Show that the capacitance of the assembly is independent of the

position of the metal plate within the gap and �nd its value.

Watch Video Solution

52. A capacitor stores  charge when connected across a

battery . When the gap between the plates is �lled with a dielectric

, a charge of  �ows through the battery .Find the dielectric

constant of the material inserted.

Watch Video Solution

50μc

100μc

53. A parallel-plate of capacitor of capacitance  is connected in

a battery of emf  The separation between the plate is 2mm.(a)

Find the charge on the positive plate.(b) �nd the eletric �eld

between the plate.(c) A dielectric slab of thickness 1 mm and

5μF

6V .

https://dl.doubtnut.com/l/_CtyXUTdeVCBZ
https://dl.doubtnut.com/l/_uv1tCDBtwAZe
https://dl.doubtnut.com/l/_P1aw0fafVHLX


dielectric constant 5 is inserted into the gap to occupy the lower

half of it.Find the capacitance of the new combination .(d)How

much charge has �ow n through the battery after the slab is

inserted?

Watch Video Solution

54. A pallel- plate capacitor has plate area  and plate

separation 1.0cm.A glass plate (dielectric constant 4.0)are inserted

one over the other the �ll the space between the plate of the

capacitor.Find the new capacitance.

Watch Video Solution

100cm2

55. A parallel -plate capacitor having plate area  and

separation between the plate 1.0mm is connected to a power

supply of  A dielectric slab of thickness1.0mm and dielectric

400cm2

100V .

https://dl.doubtnut.com/l/_P1aw0fafVHLX
https://dl.doubtnut.com/l/_wju6UMot3ABH
https://dl.doubtnut.com/l/_PaICneBlf9Ig


constant 5.0 is inserted into the gap .(a)Find the increase in

electrostatic energy .(b) If the power supply is now disconnected

and the dielectric slab is taken out , �nd the further increase in

energy. (c) Why does the energy increase in inserting the slab as

well as in taking it out?

Watch Video Solution

56. Find the capacitances of the capacitance shown In �gure .The

plate area is and the separation between the plate is . Di�erent

dielectric slabe in a particular part of the �gure area of the same

thickness and the entire gap between the plate is �lled with the

dielectric slabs. 

Watch Video Solution

A d

https://dl.doubtnut.com/l/_PaICneBlf9Ig
https://dl.doubtnut.com/l/_peKmCcTDsySg


57. A capacitor is formed by two square metal plate of edge

a,separated by a distance d.Dielectric constants are

�lled in the gap as shown in �gure(31-E25).Find the capacitance. 

Watch Video Solution

K1 and K2

58. Figure shows two identical parallel plate capacitors connected

to a switch  Initially ,the switch is closed so that the capacitors

are completely charged .The switch is now opened and the free

space between the plates of the capacitors is �lled with a dielectric

of dielectric constant 3. Find the ratio of the initial total energy

S.

https://dl.doubtnut.com/l/_peKmCcTDsySg
https://dl.doubtnut.com/l/_gQ0dQNTxKWnt
https://dl.doubtnut.com/l/_GAKEqF0QWsLm


stored in the capacitors to the �nal total energy stored. 

Watch Video Solution

59. A parallel - plate capacitor of plate area  and plate separation

d is charged to a potential di�erence  and then the battery is

disconnected .  slab of dielectric constant  is then inserted

between the plate of the capacitor so as to �ll the space between

the plate .Find the work done on the system in the process of

inserting the slab.

Watch Video Solution

A

V

A K

https://dl.doubtnut.com/l/_GAKEqF0QWsLm
https://dl.doubtnut.com/l/_a64yZAhlWBUb
https://dl.doubtnut.com/l/_5wP79SNygkFh


60. A capacitor having a capacitance of  is changed to a

potential di�erence of (a) What is the magnitude of the

charge on each plate? (b)The charging battery is disconnected and

a dielectric of dielectric constant 2.5 is inserted . Calculate the new

potential di�erence between the plate .

Watch Video Solution

100μf

50V .

61. A sphercial capacitor is made of two conducting spherical shells

of radii a and b.The space between the shells is �lled with a

dielectric constant up to a radius c as shown in �gure. CalculateK

https://dl.doubtnut.com/l/_5wP79SNygkFh
https://dl.doubtnut.com/l/_1PHJuMwbCho5


the capacitance . 

Watch Video Solution

62. Consider an assembly of three conducting concentric spherical

shell of redii a, b and c as shown in �gure (31-E28). Find the

capacitance of the assembly between the point .

Watch Video Solution

A and B

https://dl.doubtnut.com/l/_1PHJuMwbCho5
https://dl.doubtnut.com/l/_C5ccH4Sg6Kmf


63. Suppose the space between the two inner shells of the previous

problem is �lled with a dielectric constant . Find the capacitance

of the system between   

Watch Video Solution

K.

A and B.

https://dl.doubtnut.com/l/_C5ccH4Sg6Kmf
https://dl.doubtnut.com/l/_Ckzv23OfUITG


64. An air -�lled parallel-plate capacitor is to be constructed which

can store  of charge when operated at What can be

the minimum plate area of the capacitor?The dielectric strength air

is 

Watch Video Solution

12μC 1200V .

3 × 106Vm− 1.

65. A parallel -plate capacitor with the plate area  and the

separation between the plate 1.0cm is connected across a battery

of emf 24 volts .Find the force of attraction between the plates.

Watch Video Solution

100cm2

66. Concider the situation shown in �gure .The width of each plate

is b.The capacitor plates are rigidly clamped in the laboratory and

connected to be a battery of emf  All surfaces are frictionlessε

https://dl.doubtnut.com/l/_n6PVUsnYbTIZ
https://dl.doubtnut.com/l/_GCM7PODn7ZUa
https://dl.doubtnut.com/l/_7oFPoWMhcoso


.Calculate the value of  for which the dielectric slab will stay in

equilibrium. 

Watch Video Solution

M

67. Figure shown pallel plate capacitors with �xed plate and

connected to two batteries .The separation between the plate is

the same for the two capacitors .The plates are rectangular in

shape with width b and lengths  The left half of the

dielectric slab has adielectric constant  and the right half .

neglecting any friction ,�nd the ratio of the emf of the right

battery for which the dielctric slab may remain in equilibrium.

l1 and l2.

K1 K2

https://dl.doubtnut.com/l/_7oFPoWMhcoso
https://dl.doubtnut.com/l/_BfM6c98SmCU4


Watch Video Solution

68. Consider the situation shown in �gure .The plates of the

capacitor have plate area  and are clapmed in the laborstory . The

dielectric slab is released from rest with a length a inside the

capacitor. Neglecting any e�ect of friction or gravity, show that

slab will execute periodie motion and �nd its time period. 

  

Watch Video Solution

A

https://dl.doubtnut.com/l/_BfM6c98SmCU4
https://dl.doubtnut.com/l/_naGRBCWntfyf



