
PHYSICS

BOOKS - MODERN PUBLICATION

CAPACITOR

Example

1. Assuming the earth to be a sphericl conductor of radius

6400 km, calculate its caacitance. Given

Watch Video Solution

= 9 × 109Nm2 ^ −2
1

4πε0

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_csZWQolNH6C0
https://dl.doubtnut.com/l/_t46zCTmcFtYD


2. What is the area of the plates of a 2F parallel plate

capacitor given that te separation between the plates is 0.5

cm ?

Watch Video Solution

3. In a parallel plate capacitor, the capacitance increases

from  to  no introduicng a dielectric medium

between the plates. What is the dielectric constant of the

medium?

Watch Video Solution

4μF 80μF

4. The stratosphere acts as a conducting layer ofr the earth.

If the stratosphere extends beyond 50 km from the surface

https://dl.doubtnut.com/l/_t46zCTmcFtYD
https://dl.doubtnut.com/l/_Q4sFl3dYsUOA
https://dl.doubtnut.com/l/_xj7Y6COdxXLA


of earth, then calculate the capacitance of the spherical

capacitor formed between stratosphere and earth's surface.

Take radius of earth as 6,400 km.

Watch Video Solution

5. What is the e�ective capacitance of two conductors of

capacitance , when connected in series

Watch Video Solution

3μF and 4μF

6. What is the e�ective capacitance of two conductors of

capacitance , when connected in parallel?

Watch Video Solution

3μF and 4μF

https://dl.doubtnut.com/l/_xj7Y6COdxXLA
https://dl.doubtnut.com/l/_LGpduHjOvLDp
https://dl.doubtnut.com/l/_Yw2PcyGx3v0v
https://dl.doubtnut.com/l/_z3Kq1x8GQiUg


7. A capacitor of capacitance  is charged to a potential

of 1,000 V. Calculate the energy stored in the capacitor.

Watch Video Solution

50μF

8. Can a metal sphere of radius 1 cm hold a charge of 1 C?

Watch Video Solution

9. Drops of same are charged at 220 V each. They coalesce

to form a bigger drop. Calculate the potential of the bigger

drop.

Watch Video Solution

https://dl.doubtnut.com/l/_z3Kq1x8GQiUg
https://dl.doubtnut.com/l/_sDhAO8LZt2Oq
https://dl.doubtnut.com/l/_hfdW1pnY2UxY
https://dl.doubtnut.com/l/_k400e9ev51of


10. Two parallel plate air capacitors have their plate areas

100 and 500 respectively. If they have the same charge

and potential and the distance between the plates of the

�rst capacitor of 0.5 mm, what is the distance between the

plates of second capacitor ?

Watch Video Solution

cm2

11. A parallel plate capacitor with air between the plates has

a capacitance of 8 pF.What will be the capacitance if the

distance between the plates is reduced by half and the

space between them is �lled with a substance of dielectric

constant 5?

Watch Video Solution

https://dl.doubtnut.com/l/_k400e9ev51of
https://dl.doubtnut.com/l/_gGAzw2lP4ODq
https://dl.doubtnut.com/l/_GrAgjvpSkxt7


12. A parallel-plate capacitor having plate are and

separation 1.0 mm holds a charge of 0.12 muC when

connected to a 120 V battery. Find the dielectric constant of

the material �lling the gap.

Watch Video Solution

100cm2

13. A parallel plate capacitor a air between its plates having

plate area of 6*10^-3 m^2 and separation between them 3

mm is connected to a 100 V battery. Explain what would

happen when a 3 mm thick mica sheet (of dielectric

constant = 6) were inserted between the plates, after the

supply was disconnected.

Watch Video Solution

https://dl.doubtnut.com/l/_GrAgjvpSkxt7
https://dl.doubtnut.com/l/_yAgQgv1e6EOK


14. Calculate the capacitance of a spherical capacitor if the

diameter of inner sphere is 0.2m and that of the outer

sphere is 0.3m, the space between them being �lled with a

liquid having dielectric constant 20

Watch Video Solution

15. A cable consisting of a wire 3 mm in diameter and

insulated with 3 mm thick dielectric of relative permittivity

4.5 is placed in water. Calculate the capacitance of 1 km

length of the cable.

Watch Video Solution

https://dl.doubtnut.com/l/_GxK6i9BCYq7d
https://dl.doubtnut.com/l/_EAgSBkTSPKoJ


16. Two capacitors of capacitance of are

connected in series with a battery. The voltage across the 6

muF capacitor is 2V. Compute the total battery voltage.

Watch Video Solution

6μF and 12μF

17. Three capacitors of capacitance 5 4 and 3 F respectively

and connected with the �rst and second in series and iii in

parallel with them �nd the capacitance of the combination

Watch Video Solution

μ

18. The e�ective capacitances of two capcitros are

, when they are connected in series and3μF and 16μF

https://dl.doubtnut.com/l/_HUneGDct4QIL
https://dl.doubtnut.com/l/_2ORTPvQ9rhf6
https://dl.doubtnut.com/l/_7qCDj9omVJIX


parallel respectively. Compute the capacitance of each

capacitor.

Watch Video Solution

19. You are given three capacitors each of capacitance .

In how many ways can they be combined? What will be the

e�ective capacitance in each case?

Watch Video Solution

9μF

20. Find the resultant capacitance of the capacitors

connected as shown in the �gure. 

https://dl.doubtnut.com/l/_7qCDj9omVJIX
https://dl.doubtnut.com/l/_zSlGSBqeEqsc
https://dl.doubtnut.com/l/_WWEcYQwvaJL9


Watch Video Solution

21. If  and , calculate the equivalent

capacitance ofthe given network shown in the �gure 

Watch Video Solution

C1 = 3pF C2 = 2pF

https://dl.doubtnut.com/l/_WWEcYQwvaJL9
https://dl.doubtnut.com/l/_NgbM1etfhxqV


22. Find the equivalent capacitance of the combination of

capacitons between the points A and B as shown in the

�gure. Also calcualte the total charge that �ows in the

circuit, when a 100 V battery is connected between the

points A and B. 

Watch Video Solution

https://dl.doubtnut.com/l/_NgbM1etfhxqV
https://dl.doubtnut.com/l/_dRhHfkV8q8Rz


23. Find the capacitance of the in�nite ladder between the

points X and Y as shown in the �gure. 

Watch Video Solution

24. Find the e�ective capacitance between the terminals X

and Y of the network shown in the �gure 

https://dl.doubtnut.com/l/_77qmUSqGwjkO
https://dl.doubtnut.com/l/_zCxzkybOy2PN


 Given that

Watch Video Solution

C ! = 5μF ,2 = 10μF , C3 = 2μF , C4 = 4μF and C5 = 10μF

25. Four capacitors of value  are

connected to a 6 V battery as shown in the �g 

6μF , 6μF , 6μF and 2μF

https://dl.doubtnut.com/l/_zCxzkybOy2PN
https://dl.doubtnut.com/l/_tYrUaWYoC7Yt


 Determine

the equivalent capacitance of the network

Watch Video Solution

26. Four capacitors of value  are

connected to a 6 V battery as shown in the �g 

6μF , 6μF , 6μF and 2μF

https://dl.doubtnut.com/l/_tYrUaWYoC7Yt
https://dl.doubtnut.com/l/_0xDc5otWicJN


 Determine

the charge on each capacitor.

Watch Video Solution

27. Three capacitors  are connected to a

battery of 6 V as shown in the �gure 

C1, C2 and C3

https://dl.doubtnut.com/l/_0xDc5otWicJN
https://dl.doubtnut.com/l/_kTVxYgq5UYyi


 �nd the

charge on three capacitor

Watch Video Solution

28. A capacitor of  is connected to 400 V supply. It is

then disconnected and connected to an uncharged

capacitor of . Calculate the comon potential after the

capacitors are connected together.

Watch Video Solution

4μF

2μF

https://dl.doubtnut.com/l/_kTVxYgq5UYyi
https://dl.doubtnut.com/l/_1zAgGsasGT72
https://dl.doubtnut.com/l/_bMF84dsoGyib


29. Show in the �gure 

 A network

of �ve capacitors connected to a 100 V supply. Calculate the

total charge and energy stored in the network.

Watch Video Solution

30. A  capacitors is charged by a 30 V d.c supply and

then connected across an uncharged  capacitor.

Calculate (i) the �nal potential di�. across the combinition

Watch Video Solution

10μF

50μF

https://dl.doubtnut.com/l/_bMF84dsoGyib
https://dl.doubtnut.com/l/_uf2YNI3Xwk1n


31. A  capacitors is charged by a 30 V d.c supply and

then connected across an uncharged  capacitor. (ii)

initial and �nal energies.

Watch Video Solution

10μF

50μF

32. A spark passes though air when the potential gradient is

volts per metre what must be the radious of an

isoated metal sphere which can be changed to a potentiial

of 3 million voilts before there are sparks in the air?

Watch Video Solution

3 × 106

https://dl.doubtnut.com/l/_lkMHfh0oFbFV
https://dl.doubtnut.com/l/_CCk5npaoJTw5


33. A radioactive source, in the form of a metallic sphere of

radius  emits -particles at the rate of 

particles per second. The source is electrically insulated.

How long will it take for its potential to be raised by 2V,

assuming that 40% of the emitted -particles escape the

source.

Watch Video Solution

10− 2m β 5 × 1010

β

34. A parallel plate capacitor is maintained at a certain

potentail di�erence. When a 3mm thick slab is intorduced

between the plate, in a order to maintain the same

potential di�erence, the distance between the plates is

increased by 2.4 mm. Find the dielectric constant of the

slab.

https://dl.doubtnut.com/l/_TSZYELzzcCp2
https://dl.doubtnut.com/l/_jEkUt80hVGlH


Watch Video Solution

35. A capacitor of capacitance  carrying initially

a voltage V = 300 V is connected in parallel with an

uncharged capacitor of capacitance . Find the

increment of the electric energy of this system by the

moment equilibrium is reached. Explain the result obtained.

Watch Video Solution

C1 = 1.0μF

C2 = 2.0μF

36. A  capacitor is charged to 100 V and another 

capacitor to 200 V. Then, they are connected in parallel.

Determine the total initial and �nal energies. Account for

the di�erence in two values.

Watch Video Solution

28μF 2μF

https://dl.doubtnut.com/l/_jEkUt80hVGlH
https://dl.doubtnut.com/l/_UmVzQRFmni4W
https://dl.doubtnut.com/l/_8bpoYMldDZ5V


Watch Video Solution

37. The capacitance of a variable radio capacitor can be

cahanged from 50pF to 200pF by turning the dial from 

to . With the dial set at , the capacitor is

connected to a 400V battery. After cahrging, the capacitor is

disconnected from the battery and dial is tuned at ?  

(a) what is the p.d. across the capacitor when dial reads ?

Watch Video Solution

0∘

180∘ 180∘

0∘

0∘

38. The capacitance of a variable radio capacitor can be

cahanged from 50pF to 200pF by turning the dial from 

to . With the dial set at , the capacitor is

connected to a 400V battery. After cahrging, the capacitor is

0∘

180∘ 180∘

https://dl.doubtnut.com/l/_8bpoYMldDZ5V
https://dl.doubtnut.com/l/_aUbYtz8mp9hi
https://dl.doubtnut.com/l/_kV6jcIRoXkjP


disconnected from the battery and dial is tuned at ?  

(b) how much work is required to turn the dial, if friction is

naglected?

Watch Video Solution

0∘

39. A conductor of capacity 4 units, charged with 100 units

of positive charge is connected to another conductor of

capacity 2 units, charged with 20 units of negative charge.

What is the change in potential of each conductor ? What

will be the charges of each of them after connection?

Watch Video Solution

https://dl.doubtnut.com/l/_kV6jcIRoXkjP
https://dl.doubtnut.com/l/_qraXRtA5hkat


40. Two parallel plate capacitors A and B have the same

separation d=  between the plates. The plate

area of A and B are  respectively. A slab

of dielectric constant (relative permittivity) K=9 has

dimensions such that it can exactly �ll the space between

the plates of capacitor B. 

A is then charged to a potential di�erence of 110V. Calculate

the capacitance of A and the energy stored in it.

Watch Video Solution

8.85 × 10− 4m

0.04m2 and 0.02m2

41. Two parallel plate capacitors A and B have the same

separation d=  between the plates. The plate

area of A and B are  respectively. A slab

of dielectric constant (relative permittivity) K=9 has

8.85 × 10− 4m

0.04m2 and 0.02m2

https://dl.doubtnut.com/l/_kyUngP4P4IL3
https://dl.doubtnut.com/l/_Giq4CXyvyf68


dimensions such that it can exactly �ll the space between

the plates of capacitor B. 

A is then charged to a potential di�erence of 110V. Calculate

the capacitance of A and the energy stored in it.

Watch Video Solution

42. Two parallel plate capacitors A and B have the same

separation d=  between the plates. The plate

area of A and B are  respectively. A slab

of dielectric constant (relative permittivity) K=9 has

dimensions such that it can exactly �ll the space between

the plates of capacitor B. 

A is then charged to a potential di�erence of 110V. Calculate

the capacitance of A and the energy stored in it.

Watch Video Solution

8.85 × 10− 4m

0.04m2 and 0.02m2

https://dl.doubtnut.com/l/_Giq4CXyvyf68
https://dl.doubtnut.com/l/_kXzwmXlujQ2K


Watch Video Solution

43. Is there any electric �eld inside a charged conductor?

Watch Video Solution

44. Why should electrostatic �eld be zero inside.

Watch Video Solution

45. Why ust electrostatic �eld be noral to the surface at

every point of a carged conductor.

Watch Video Solution

https://dl.doubtnut.com/l/_kXzwmXlujQ2K
https://dl.doubtnut.com/l/_Z08Ecdilhsn4
https://dl.doubtnut.com/l/_FBAducVANcMq
https://dl.doubtnut.com/l/_GK9GXK9bKWbZ
https://dl.doubtnut.com/l/_rbuTmHYRtId5


46. Distinguish between polar and non-polar dielectrics.

Watch Video Solution

47. What do you mean by dielectric polarisation?

Watch Video Solution

48. Give de�nition of polarisation.

Watch Video Solution

49. What are non-polar molecules and how are they

polarised?

Watch Video Solution

https://dl.doubtnut.com/l/_rbuTmHYRtId5
https://dl.doubtnut.com/l/_yc8ideGqSJHI
https://dl.doubtnut.com/l/_J2KHbwutanQB
https://dl.doubtnut.com/l/_5w4I6DKaaXtu


50. What is a dielectric?

Watch Video Solution

51. How does electric �eld inside a dielectric decreases when

it is placed in an external electric �eld?

Watch Video Solution

52. The dielectric constant of a conductor can be taken to

be in�nitely large, in�nitely small or optimum. Which of the

three alternatives is correct?

Watch Video Solution

https://dl.doubtnut.com/l/_5w4I6DKaaXtu
https://dl.doubtnut.com/l/_lhaSJ2Oyi2EG
https://dl.doubtnut.com/l/_WEnfBkqAOJq0
https://dl.doubtnut.com/l/_iYoQoCkXm0Lv


53. Write down the relation between dielectric constant and

electric susceptibility.

Watch Video Solution

54. what is the meant by dielectric strength of a medium?

Watch Video Solution

55. Name the physical quantity, whose unit is . Is it

scalar or vector?

Watch Video Solution

CV − 1

https://dl.doubtnut.com/l/_iYoQoCkXm0Lv
https://dl.doubtnut.com/l/_1RkRJCG0oUFH
https://dl.doubtnut.com/l/_NG4jtyRiuYXT
https://dl.doubtnut.com/l/_zKtnUPRh7xkt
https://dl.doubtnut.com/l/_YR3YGxxFwh6h


56. What is meant by capacitanc? Give its SI unit.

Watch Video Solution

57. De�ne capacitance, give its S.I unit.

Watch Video Solution

58. What is one picofarad?

Watch Video Solution

59. Name the physical quantity, whose SI unit is coulomb

volt^-1

https://dl.doubtnut.com/l/_YR3YGxxFwh6h
https://dl.doubtnut.com/l/_HUkrokDxly43
https://dl.doubtnut.com/l/_e8tFSlxdoMp0
https://dl.doubtnut.com/l/_HJ2DqpftfF9f


Watch Video Solution

60. Can we give any desired amount of charge to a

capacitor?

Watch Video Solution

61. Why is a parallel plate capacitor named so?

Watch Video Solution

62. On what factors does the capacitance of a parallel plate

capacitor with dielectric depend?

Watch Video Solution

https://dl.doubtnut.com/l/_HJ2DqpftfF9f
https://dl.doubtnut.com/l/_cFJxIoQGhrrJ
https://dl.doubtnut.com/l/_aSSdZoI2qQKP
https://dl.doubtnut.com/l/_dLBhMkYj3Rju


63. De�ne dielectric constant of a medium in terms of

capacitance of a capacitor.

Watch Video Solution

64. On inserting a dielectric between the plates of a

capacitor, its capacitance is found to increase 5 times. What

is the relative permittivity of the dielectric?

Watch Video Solution

65. An air capacitor is given a charge of  raising its

potential to 200 V. If on inserting a dielectric constant its

2μC

https://dl.doubtnut.com/l/_FGiaJpmi7pAW
https://dl.doubtnut.com/l/_LRaHYMMkVpQF
https://dl.doubtnut.com/l/_CRFYG4U98Y8E


potential falls to 50V, what is the dielectric constant of the

medium?

Watch Video Solution

66. Three capacitors, each of capacitance , are

connected in series. Find the resultant capacitance in farad.

Watch Video Solution

2μF

67. Three capacitors each of capacitance of  are

Connected in parallel across 6V battery. Find the charge in

each capacitor.

Watch Video Solution

2μF

https://dl.doubtnut.com/l/_CRFYG4U98Y8E
https://dl.doubtnut.com/l/_s91hTBiBujm8
https://dl.doubtnut.com/l/_Tlom1URs7rCu
https://dl.doubtnut.com/l/_GtQuJcv0yw0P


68. How much work must be done to charge a 

capacitor, when the potential di�erence between the plates

is 500 V?

Watch Video Solution

24uF

69. A capacitor is charged through a potential di�erence of

200 V, when 0.1 C charge is stored in it. How much energy

will it release, when it is discharged?

Watch Video Solution

70. What should be the capacitance of a capacitor capable

of storing one joule of energy, when used with a 100 V d.c.

supply?

https://dl.doubtnut.com/l/_GtQuJcv0yw0P
https://dl.doubtnut.com/l/_7qftXGbp8pWH
https://dl.doubtnut.com/l/_XuzJEMC5IYTz


Watch Video Solution

71. In what form is the energy stored in a charged capacitor?

Watch Video Solution

72. Why the Van de Graa� generator is enclosed inside an

earth connected steel tank �lled with air under pressure?

Watch Video Solution

73. How the leakage of charge can be minimised in Van de

Graa� generator?

Watch Video Solution

https://dl.doubtnut.com/l/_XuzJEMC5IYTz
https://dl.doubtnut.com/l/_VpshKQuSJrtM
https://dl.doubtnut.com/l/_YptsgbjZsRXT
https://dl.doubtnut.com/l/_8VAlFCvBvSz0


74. How does a dielectric di�er from an insulator?

Watch Video Solution

75. Two spheres of the same radii, one solid and other

hollow are charged to the same potential, which one has

greater charge?

Watch Video Solution

76. A metal of radius of 1 cm can not hold a charge of 1

coulomb. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_8VAlFCvBvSz0
https://dl.doubtnut.com/l/_sU8p41jXNrPX
https://dl.doubtnut.com/l/_ofcaGKuWvi8C
https://dl.doubtnut.com/l/_mjfjKMIMbX1y


77. Why is not possible to make a spherical conductor of

capacity one farad ? Explain.

Watch Video Solution

78. N smalll drops of same size are changed to V volt each.

They coalesec to form a bigger drop. Calculate the potential

of the bigger drop.

Watch Video Solution

79. An uncharged insultated conductor A is brought near a

charged insulated conductor B. What happens to charge

and potential of B?

https://dl.doubtnut.com/l/_mjfjKMIMbX1y
https://dl.doubtnut.com/l/_u10254sX7aOy
https://dl.doubtnut.com/l/_P8a2JuL0Uk0b
https://dl.doubtnut.com/l/_nzwOk4t52mFR


Watch Video Solution

80. In a parallel plate capacitor, how is the capacitance

a�ected, when without changing the charge, the distance

between the plates is doubled.

Watch Video Solution

81. In a parallel plate capacitor, how is the capacitance

a�ected, when without changing the charge,area of the

plate is halved.

Watch Video Solution

https://dl.doubtnut.com/l/_nzwOk4t52mFR
https://dl.doubtnut.com/l/_RUekwwuynhGK
https://dl.doubtnut.com/l/_CEWoPs18LfnV


82. The graphs shows the variation of voltage V across the

plates of two capacitors A and B versus increase of charge Q

stored on them. Which of the two capacitors has higher

capacitance? Give reason for your answer.

Watch Video Solution

https://dl.doubtnut.com/l/_dNr6aRPKj6fu


83. What is function of dielectric in capacitor?

Watch Video Solution

84. What is e�ect of dielectric on the capacitance of a

capacitor?

Watch Video Solution

85. For a given potential di�erence, does a capacitor store

more or less charge with a dielectric than it does without a

dielectric constant (K) is inserted between the two plates of

capacitor. What is the new of charge stored in the

capacitor?

https://dl.doubtnut.com/l/_BazMawDmb7eo
https://dl.doubtnut.com/l/_5a8GOY8OjqSw
https://dl.doubtnut.com/l/_tit4VxAzTLXT


Watch Video Solution

86. Three capacitors of equal capacitance, when connected

in series, have a net capacitance of  and when connected

in parallel, have a capacitance of  what will be the value

of ?

Watch Video Solution

C1

C2

C1 /C2

87. Two capacitors of capacitance  and joined in

series and this combination is joined in parallel with a

capacitor of capacitance  �nd the resultant capacitance.

Watch Video Solution

C1 and C2

C3

https://dl.doubtnut.com/l/_tit4VxAzTLXT
https://dl.doubtnut.com/l/_vcPxZi3dRnT9
https://dl.doubtnut.com/l/_e0jUoB1U7tOy


88. Two capacitors of capacitors  are

charged to 1 volt and 13 volt respectively. What is the

common potential, when they are connected in parallel.?

Watch Video Solution

5μF and 10μF

89. Capacitors P,Q,R each have capacitance C.A battery can

charge the capacitor P to a potential di�erence V,If after

charging P, the battery is disconnected from it n the

charged capacitor P is connected in the following separate

cases to Q n R . 1 to Q in parallel ,2 to R in series.Then what

will be the potential di�erence between the plates of P in

these two cases?

Watch Video Solution

https://dl.doubtnut.com/l/_eF0yCPZEve0W
https://dl.doubtnut.com/l/_h81sqgtDHffC


90. Two dielectric slabs of dielectric constant 

are �lled in between the two plates, each of area A, of the

parallel plate capacitor as shown in the �gure. 

 What will

be the capacitance of the capacitor

Watch Video Solution

K1 and K2

91. Find the ratio of the potential di�erence that must be

applied across the parallel. and series combination of two

capacitors C 1   and C 2   with their capacitances in the ratio

https://dl.doubtnut.com/l/_jXOSQVV7Mfyf
https://dl.doubtnut.com/l/_u638Jk5usKKM


1:2 so that the energy stored in the two cases becomes the

same.

Watch Video Solution

92. Find the ratio of the potential di�erence that must be

applied across the parallel. and series combination of two

capacitors C 1   and C 2   with their capacitances in the ratio

1:2 so that the energy stored in the two cases becomes the

same.

Watch Video Solution

93. Prove that the total energy stored in a series

combination of capacitors is equal to the sum of energies

https://dl.doubtnut.com/l/_u638Jk5usKKM
https://dl.doubtnut.com/l/_TsUJozcPntD2
https://dl.doubtnut.com/l/_jtvVisG6rdIr


stored in the individiual capacitors.

Watch Video Solution

94. Prove that the total energy stored in a parallel

combination of capacitors is equal to the sum of energies

stored in the individiual capacitors.

Watch Video Solution

95. If n capacitors are connected in parallel to a V volt

source, then total energy of the system is:

Watch Video Solution

https://dl.doubtnut.com/l/_jtvVisG6rdIr
https://dl.doubtnut.com/l/_9Mnikln2I4sJ
https://dl.doubtnut.com/l/_EzAJm0iiQ9cz


96. Keeping the voltage of the charging source constant,

what would be the percentage change in the energy stored

in a parallel plate capacitor, if the separation between in

plates were to be decreased by 10% ?

Watch Video Solution

97. A parallel plate capacitor of capacitance C is charged to a

potential V. It is then connected to another uncharged

capacitor having the same capacitance. Find out the ratio of

the energy stored in the combined system to that stored

initially in the single capacitor.

Watch Video Solution

https://dl.doubtnut.com/l/_1QHKGHAwr0lk
https://dl.doubtnut.com/l/_c5Mc0wMQVTzq
https://dl.doubtnut.com/l/_WHYIvfH99JeI


98. A parallel plate capacitor of plate area A and plate

separation d is charged to potential di�erence V and then

the battery is disconnected. A slab of dielectric constant K is

then inserted between the plates of the capacitor so as to

�ll the space between the plates. If Q, E and W denote

respectively, the magnitude of charge on each plate, the

electric �eld between the plates (after the slab is inserted),

and work done on the system, in question, in the process of

inserting the slab,

Watch Video Solution

99. If a parallel plate capacitor of capacitance C is kept

connected to a supply voltage V and then to just �ll the

space, dielectric slab is inserted between the plates. What

https://dl.doubtnut.com/l/_WHYIvfH99JeI
https://dl.doubtnut.com/l/_ROQzY2CKvdIK


will be the change in the capacitance the charge, the

potential di�erence, the electric �eld and the energy

stored?

Watch Video Solution

100. A parallel plate capacitor of capacitance C is connected

to a battery and is charged to a potential di�erence V.

Another capacitor of capacitance 2C is ismilarly charged to a

potential di�erence 2V. The charging battery is now

disconnected and the capacitors are connected in parallel

to each other in such a way that the poistive terminal of

one is connected to the negative terminal of the other. The

�nal energy of the con�guration is

Watch Video Solution

https://dl.doubtnut.com/l/_ROQzY2CKvdIK
https://dl.doubtnut.com/l/_63xv6v0TybFD


101. A parallel plate capacitor is charged to a potential

di�erence V by a d.c. source. The capacitor is then

disconnected from the source. If the distance between the

plates is doubled, state with reason how the following will

change. 

electric �eld between the plates

Watch Video Solution

102. A parallel plate capacitor is charged to a potential

di�erence V by a d.c. source. The capacitor is then

disconnected from the source. If the distance between the

plates is doubled, state with reason how the following will

change. 

capacitance

https://dl.doubtnut.com/l/_ebixplWpKgBh
https://dl.doubtnut.com/l/_7VsPSKNKsZ4l


Watch Video Solution

103. A parallel plate capacitor is charged to a potential

di�erence V by a d.c. source. The capacitor is then

disconnected from the source. If the distance between the

plates is doubled, state with reason how the following will

change. 

energy stored in the capacitor.

Watch Video Solution

104. Is there any kind of material that when inserted

between the plates of a capacitor reduces its capacitance.?

Watch Video Solution

https://dl.doubtnut.com/l/_7VsPSKNKsZ4l
https://dl.doubtnut.com/l/_pGydwYxlVPpU
https://dl.doubtnut.com/l/_hE11pnvL2vuT


105. Is there any kind of material that when inserted

between the plates of a capacitor reduces its capacitance.?

Watch Video Solution

106. Why should circuits containing capacitor be handled

cautiously, even when there is no current?

Watch Video Solution

107. State the principle of Van de Graa� generator.

Watch Video Solution

https://dl.doubtnut.com/l/_0eOBkC2uRckC
https://dl.doubtnut.com/l/_oyadyxGvjKEj
https://dl.doubtnut.com/l/_dqVl1hJUnT5Z


108. With the help of labelled diagram of Van-de-Graa�

generator. Explain its principle, construction and working of

van-de-Graa� generator.

Watch Video Solution

109. What limits maximum potential to which the hollow

sphere in Van de Graa� generator can be raised?

Watch Video Solution

110. Two isolated metallic solid spheres of radii R and 2R are

charged, such that both of these have same charge density.

The spheres are located far away from each other and

https://dl.doubtnut.com/l/_LIh44CcDmVMC
https://dl.doubtnut.com/l/_p9VeCQyc1qCp
https://dl.doubtnut.com/l/_PvL0yIiJHt6Q


connected by a thin conducting wire. Find the new charge

density on the bigger sphere.

Watch Video Solution

111. Two identical metal plates are given poistive charges

 Q2 is smaller than Q1 respectively. If they are

now brought close together to form a parallel plate

capacitor with capacitance C, the potencial di�erence

between the plates?

Watch Video Solution

Q1 and Q2

112. One use of a capacitor is for the storage of electrical

energy. Brie�y explain how a capacitor stores energy.

https://dl.doubtnut.com/l/_PvL0yIiJHt6Q
https://dl.doubtnut.com/l/_kj9VBsoUU9ba
https://dl.doubtnut.com/l/_j76jYRD63zCz


Watch Video Solution

113. A solid metal sphere of radius r has charge +Q. This

charge is one the surface of the sphere but it may be

considered to be a point charge at its centre. The sphere

has radius 36 cm. Determine, for this sphere the capaciance

the charge requried to raise the potential of the sphere

form zero to .

Watch Video Solution

7.0 × 105V

114. A solid metal sphere of radius r has charge +Q. This

charge is one the surface of the sphere but it may be

considered to be a point charge at its centre. Suggest, why

https://dl.doubtnut.com/l/_j76jYRD63zCz
https://dl.doubtnut.com/l/_yTSlBWNHi9NK
https://dl.doubtnut.com/l/_dqK5fMbd2q2i


your calculation in (a) for the metal sphere would not apply

to a plastic sphere.

Watch Video Solution

115. A solid metal sphere of radius r has charge +Q. The

sphere has radius 36 cm This charge is one the surface of

the sphere but it may be considered to be a point charge at

its centre. A spark suddenly connects the metal sphere in to

the earth, causing the potnetial of the sphere to be reduced

from . Calculate the energy

dissipated in the spark.

Watch Video Solution

7.0 × 105V → 2.5 × 105V

https://dl.doubtnut.com/l/_dqK5fMbd2q2i
https://dl.doubtnut.com/l/_M214Wch1Zfr2


116. Distinguish between polar and non-polar dielectrics.

Watch Video Solution

117. What do you understand by polarisation of dielectric?

De�ne dielectric constant in terms of electric �elds.

Watch Video Solution

118. Explain, why is meant by dielectric polarisation. Hence

establish the relation K = 1 +X

Watch Video Solution

https://dl.doubtnut.com/l/_fV68ELlDFsSc
https://dl.doubtnut.com/l/_d37eSaMmEY33
https://dl.doubtnut.com/l/_3JcsUh2KyzoN


119. What are polar and non-polar covalent bonds ?

Watch Video Solution

120. What is meant by a dielectric ? Explain how it reduces

the electric �eld between two oppositely charged plates, if

the space between them be �lled with it?

Watch Video Solution

121. Find an expression for the capacity of a metallic sphere.

Watch Video Solution

https://dl.doubtnut.com/l/_xaRCBqTAY1mM
https://dl.doubtnut.com/l/_PYDWaHziqCCQ
https://dl.doubtnut.com/l/_fJb7dXxwfmfQ


122. What do you mena by electrics capacitance? De�ne its

S.I. unit. Show that capacitance of spherical conductor is

directly proportional to its radius.

Watch Video Solution

123. Show that the capacitance of an insulated spherical

conductor is directly proportional to the radius of the

spherical conductor.

Watch Video Solution

124. What do you mena by electrics capacitance? De�ne its

S.I. unit. Show that capacitance of spherical conductor is

https://dl.doubtnut.com/l/_OuSJTmsPrBpi
https://dl.doubtnut.com/l/_y1qj1JL1GGcu
https://dl.doubtnut.com/l/_h79u0yGdnXJq


directly proportional to its radius.

Watch Video Solution

125. What is capacitor? Explain its principle.

Watch Video Solution

126. A capacitor

Watch Video Solution

127. What are the factors on which capacitance of a parallel

plate capacitor depends? Also give the formula.

Watch Video Solution

https://dl.doubtnut.com/l/_h79u0yGdnXJq
https://dl.doubtnut.com/l/_8xzmEei5Yy61
https://dl.doubtnut.com/l/_E3DP4jywhQbA
https://dl.doubtnut.com/l/_eIjJWH9SyCTD


128. Derive an expression for capacitance of a parallel plate

capacitor.

Watch Video Solution

129. What is a parallel plate capacitor? Derive an expression

for the capacitance of a parallel plate capacitor?

Watch Video Solution

130. What is a parallel plate capacitor? Derive an expression

for the capacitance of a parallel plate capacitor?

Watch Video Solution

https://dl.doubtnut.com/l/_eIjJWH9SyCTD
https://dl.doubtnut.com/l/_1WVEWH1GTOfY
https://dl.doubtnut.com/l/_fl2ncVs7CbKr
https://dl.doubtnut.com/l/_29JDhTu8Foof


131. Derive an expression for the capacitance of a parallel

plate capacitor with dielectric as the medium between the

plates.

Watch Video Solution

132. Show that in parallel plate capacitor, if the medium

between the plates of the capacitor is �lled with insultaing

substance of dielectric contant k, its capacitance increases.

Watch Video Solution

https://dl.doubtnut.com/l/_29JDhTu8Foof
https://dl.doubtnut.com/l/_VnnV5tKcbGln
https://dl.doubtnut.com/l/_EfNsoB3tnbzn


133. A slab of a material of dielectric constant K has the

same area as the plates of a parallel plate capacitor, but has

a thickness , where d is the separation between the

plate. How is the capacitance changed when the slath is

inserted between the plates.

Watch Video Solution

d
3

4

134. What happens to the capacitance of a capacitor, when a

dielectric is introduced between its plates? Explain

qualitatively.

Watch Video Solution

https://dl.doubtnut.com/l/_WVXY0S7e31LR
https://dl.doubtnut.com/l/_MMNjrjdkGqqU


135. Derive an expression for the capacitance of a parallel

plate capacitor. How is the capacitance a�ected when a

conducting slab is introduced in-between its plates? Explain

Watch Video Solution

136. Explain why the capacitance of capacitor increases

when dieslectric slab is inserted between plates of the

capacitor.

Watch Video Solution

137. Derive a relation for the capacitance of a parallel plate

capacitor having plate separation d, when a dielectric slab

https://dl.doubtnut.com/l/_gPD6bw1ceBX2
https://dl.doubtnut.com/l/_Q5OoveyzOaOY
https://dl.doubtnut.com/l/_SPht0jwIZzmd


of thickness t is placed between the plates.

Watch Video Solution

138. A conducting slab of thickness t is introduced without

touching between the plates of a parallel plate capacitor,

separated by a distance d(t

Watch Video Solution

139. Derive a relation for the capacitance of a parallel plate

capacitor having plate separation d, when a dielectric slab

of thickness t is placed between the plates.

Watch Video Solution

https://dl.doubtnut.com/l/_SPht0jwIZzmd
https://dl.doubtnut.com/l/_QrCkQEBecPB2
https://dl.doubtnut.com/l/_KiOlTU0EYNG3
https://dl.doubtnut.com/l/_jCGDadxQodBO


140. Derive an expression for the capacitance of a parallel

plate capacitor. How is the capacitance a�ected when a

conducting slab is introduced in-between its plates? Explain

Watch Video Solution

141. What happens to the capacitance of the capacitor, when

the conducting slab wholly �lls the space between the two

plates? Justify the resutl.

Watch Video Solution

142. What is the resultant capacitance, when a number of

capacitors are connected in series? Derive the expression

for it.

https://dl.doubtnut.com/l/_jCGDadxQodBO
https://dl.doubtnut.com/l/_oOfsQnmsG8mB
https://dl.doubtnut.com/l/_mYI0Pv8OLkKu


Watch Video Solution

143. Calculate the total capacitance of a number of

capacitors connected in parallel.

Watch Video Solution

144. Three capacitors  are Connected in series.

Derive an expression for the equivalent capacitance.

Watch Video Solution

C1, C2, C3

145. Three capacitors of capacitance  are

connected in parallel. Derive an expression for the

C1, C2 and C3

https://dl.doubtnut.com/l/_mYI0Pv8OLkKu
https://dl.doubtnut.com/l/_mFaLqgVZoSmE
https://dl.doubtnut.com/l/_ASopU0deVBn4
https://dl.doubtnut.com/l/_MNe7eHPrkIO5


equivalent capacitance of the combination.

Watch Video Solution

146. Show that the e�ective capacitance C of a series

combination of three capacitors of capactiances

 is given by 

Watch Video Solution

C1, C2 and C3 C =
C1C2C3

C1C2 + C3 + C3C1

147. Write expression for the capacitance of the series

combination of n capacitors.

Watch Video Solution

https://dl.doubtnut.com/l/_MNe7eHPrkIO5
https://dl.doubtnut.com/l/_KfiViGpakNHS
https://dl.doubtnut.com/l/_7fIMwZ44CYUL


148. Derive an expression for net capacitance of three

capacitors in series Combination.

Watch Video Solution

149. A capactiro of capacitance C is being charged by

connecting it across a d.c. source along with an ammeter.

Will the ammeter show a momentary de�ection during the

process of charging? If so , how would you explain the

momentary de�extion and the resulting continuity of

current int he circuit? Write the expression for current

inside the capcitor.

Watch Video Solution

https://dl.doubtnut.com/l/_66j0hC43vI71
https://dl.doubtnut.com/l/_I2lFo8t5ch27
https://dl.doubtnut.com/l/_0og73HglvAAc


150. Prove that the total energy stored in a parallel

combination of capacitors is equal to the sum of energies

stored in the individiual capacitors.

Watch Video Solution

151. Prove that energy stored in a parallel plate capacitor

can be expressed by the relation .

Watch Video Solution

( C)
Q2

2

152. Calculate the energy stored in a capacitor?

Watch Video Solution

https://dl.doubtnut.com/l/_0og73HglvAAc
https://dl.doubtnut.com/l/_KxebEuHMH6Ta
https://dl.doubtnut.com/l/_eErS05u4ZJji


153. Calculate the energy stored in a capacitor?

Watch Video Solution

154. Find an expression for the energy of a charged

capacitor.

Watch Video Solution

155. Give the expression for the energy stored in a capacitor

and an indicator.

Watch Video Solution

https://dl.doubtnut.com/l/_G3nu8NIBvFIi
https://dl.doubtnut.com/l/_3AjriAIAIvMu
https://dl.doubtnut.com/l/_MIBDBQ6vivuf


156. Find an expression for the energy of a charged

capacitor.

Watch Video Solution

157. Obtain the expression for the energy stored per unit

volume in a charged parallel plate capacitor.

Watch Video Solution

158. Calculate the energy stored in a capacitor?

Watch Video Solution

https://dl.doubtnut.com/l/_0VjptdrUQKyc
https://dl.doubtnut.com/l/_vWowcL6f5WP5
https://dl.doubtnut.com/l/_vS65M2jgMSkC


159. Derive an expression for energy density of a parallel

plate capacitor.

Watch Video Solution

160. When two charged conductors having di�erent

capacitances and di�erent potentials are joined together,

show that there is always a loss of energy.

Watch Video Solution

161. What is capacitor? Explain its principle.

Watch Video Solution

https://dl.doubtnut.com/l/_XgMEqOnfnz0B
https://dl.doubtnut.com/l/_gX68eztEhRzW
https://dl.doubtnut.com/l/_WfyRQDjzSXDQ
https://dl.doubtnut.com/l/_4MGK8PyENlzl


162. Derive an expression for capacitance of a parallel plate

capacitor.

Watch Video Solution

163. Derive an expression for capacitance of a parallel plate

capacitor.

Watch Video Solution

164. Explain how does capacity of parallel plate capacitor

change on introducing a conducting slab?

Watch Video Solution

https://dl.doubtnut.com/l/_4MGK8PyENlzl
https://dl.doubtnut.com/l/_evamU1U2XcLP
https://dl.doubtnut.com/l/_iZQmOF2lR0R7
https://dl.doubtnut.com/l/_ukbFuHMalBqe


165. On what factors does the capacitance of a parallel plate

capacitor with dielectric depend?

Watch Video Solution

166. What is spherical capacitor?Derive expression for its

capacitance.

Watch Video Solution

167. Derive an expression for capacitance of a parallel plate

capacitor.

Watch Video Solution

https://dl.doubtnut.com/l/_ukbFuHMalBqe
https://dl.doubtnut.com/l/_eGX093WMmymG
https://dl.doubtnut.com/l/_tTkF1cTRuDV6


168. Derive an expression for net capacitance of three

capacitors in series Combination.

Watch Video Solution

169. Derive expression for the total capcitane, when three

capacitors of capactiances  are connected in

parallel.

Watch Video Solution

C1, C2 and C3

170. De�ne capacitance of a capacitor?

Watch Video Solution

https://dl.doubtnut.com/l/_1XwsvZecbVni
https://dl.doubtnut.com/l/_VpuSnCIb3zpu
https://dl.doubtnut.com/l/_iOjoPLwM1kAM
https://dl.doubtnut.com/l/_GYvmIkxeW9ci


171. How does the total energy stored by the capacitor

change, when the medium of air is replaced by a medium of

dielectric constnat K? Explain.

Watch Video Solution

172. Deduce an expresison for the electrostatic energy

stored in a capacitor of capacitance C and having charge Q.

How will the energy stored and the electric �eld inside the

capacitor be a�ected, when it is completely �lled with a

material of dielectric constant k?

Watch Video Solution

https://dl.doubtnut.com/l/_GYvmIkxeW9ci
https://dl.doubtnut.com/l/_GN1XWJ5ElBiK


173. Give the expression for the energy stored in a capacitor

and an indicator.

Watch Video Solution

174. Give the expression for the energy stored in a capacitor

and an indicator.

Watch Video Solution

175. A parallel plate capacitor of capacitance C is charged to

a potential V. It is then connected to another uncharged

capacitor having the same capacitance. Find out the ratio of

https://dl.doubtnut.com/l/_RypnCIBCfRie
https://dl.doubtnut.com/l/_DnfNxY78lUFV
https://dl.doubtnut.com/l/_w55jxrwRjhz3


the energy stored in the combined system to that stored

initially in the single capacitor.

Watch Video Solution

176. How will the energy stored in a fully charged capacitor

chanege when the separation between the plates is

doubled and the dielectric medium of constant 4 is

introduced between the plates ?

Watch Video Solution

177. Derive an expression for the capacitance of a parallel

plate capacitor with dielectric as the medium between the

plates.

https://dl.doubtnut.com/l/_w55jxrwRjhz3
https://dl.doubtnut.com/l/_khkpDTq7Duh3
https://dl.doubtnut.com/l/_p653iObZbxq8


Watch Video Solution

178. Derive an expression for capacitance of a parallel plate

capacitor.

Watch Video Solution

179. Prove that if a conducting slab wholly �lls the space

between the plates, then the capacitance of a parallel plate

capacitor is in�nity.

Watch Video Solution

180. Derive a relation for the capacitance of a parallel plate

capacitor having plate separation d, when a dielectric slab

https://dl.doubtnut.com/l/_p653iObZbxq8
https://dl.doubtnut.com/l/_fVTcz0UP2OS5
https://dl.doubtnut.com/l/_IW5KE3aUGhyi
https://dl.doubtnut.com/l/_APqr6JIKN75M


of thickness t is placed between the plates.

Watch Video Solution

181. When an expressions for the loss of electric energy on

the sharing of charge between two conductors. In what

form the electric energy is dissipated ?

Watch Video Solution

182. With the help of labelled diagram of Van-de-Graa�

generator. Explain its principle, construction and working of

van-de-Graa� generator.

Watch Video Solution

https://dl.doubtnut.com/l/_APqr6JIKN75M
https://dl.doubtnut.com/l/_8GCcFObqHFDq
https://dl.doubtnut.com/l/_SMxDOpVa2DtM
https://dl.doubtnut.com/l/_Ub2ZMQO3ERbc


183. State the principle of Van de Graa� generator.

Watch Video Solution

184. With the help of labelled diagram of Van-de-Graa�

generator. Explain its principle, construction and working of

van-de-Graa� generator.

Watch Video Solution

185. State the principle of Van de Graa� generator.

Watch Video Solution

https://dl.doubtnut.com/l/_Ub2ZMQO3ERbc
https://dl.doubtnut.com/l/_MOI1Wp00wnVK
https://dl.doubtnut.com/l/_XUFbvuxJIfIG


186. State the principle of Van de Graa� generator.

Watch Video Solution

187. What limits maximum potential to which the hollow

sphere in Van de Graa� generator can be raised?

Watch Video Solution

188. With the help of labelled diagram of Van-de-Graa�

generator. Explain its principle, construction and working of

van-de-Graa� generator.

Watch Video Solution

https://dl.doubtnut.com/l/_b8nVp909M8OK
https://dl.doubtnut.com/l/_juzKqzI3b0Ii
https://dl.doubtnut.com/l/_4YikQClRaIty
https://dl.doubtnut.com/l/_W3Cso5fPoqFn


189. Explain with the help of labelled diagram, the

construction, working and theory of ac generator. Obtain an

expression for induced e.m.f.

Watch Video Solution

190. How the leakage of charge can be minimised in Van de

Graa� generator?

Watch Video Solution

191. With the help of labelled diagram of Van-de-Graa�

generator. Explain its principle, construction and working of

van-de-Graa� generator.

Watch Video Solution

https://dl.doubtnut.com/l/_W3Cso5fPoqFn
https://dl.doubtnut.com/l/_7vfDpFKFn9h3
https://dl.doubtnut.com/l/_669xfEqPm13x


Watch Video Solution

192. Explain the principle of a device that can build up high

voltages of the order of a few million volts.Draw a schematic

diagram and explain the working of this device. Is there any

restriction on the upper limit of the high voltages set up in

this machine? Explain.

Watch Video Solution

193. A small sphere of radius a carrying a positive charge q,

is placed concentrically inside a larger hollowconducting

sheli of radius b (bgt a). This outer shell has charge Q on it.

Show that if these spheres are connected by a conducting

wire, charge will always �ow from the inner sphere to the

https://dl.doubtnut.com/l/_669xfEqPm13x
https://dl.doubtnut.com/l/_X2ZSnJC8nf7v
https://dl.doubtnut.com/l/_aZpHNO89jF3m


outer sphuisirrespective of the magnitude of the two

charges.

Watch Video Solution

194. When electrons equal to Avogadro number are

transferred from one conductor to another, a potential

di�erence of appears between them. Calculate the

capacitance of the system of two conductors.

Watch Video Solution

106V

195. A charged spherical conductor has a surface density of

. When the charge is increased by 4.4C, the0 − 07Ccm− 2

https://dl.doubtnut.com/l/_aZpHNO89jF3m
https://dl.doubtnut.com/l/_hGVO6WGu55ZZ
https://dl.doubtnut.com/l/_SpjaxSSJ9Ts6


surface density changes by . Find the initial

charge and capacitance of the spherical conductor.

Watch Video Solution

0.084Ccm− 2

196. Drops of same are charged at 220 V each. They coalesce

to form a bigger drop. Calculate the potential of the bigger

drop.

Watch Video Solution

197. Drops of same are charged at 220 V each. They coalesce

to form a bigger drop. Calculate the potential of the bigger

drop.

Watch Video Solution

https://dl.doubtnut.com/l/_SpjaxSSJ9Ts6
https://dl.doubtnut.com/l/_oXS3520fgg8F
https://dl.doubtnut.com/l/_dSuhiSSbVFBo


198. Twenty seven spherical droplets of radius 3 mm and

each carrying  of charge are combined to form a

bigger drop. Find the capacitance of the bigger drop.

Watch Video Solution

10− 12

199. N smalll drops of same size are changed to V volt each.

They coalesec to form a bigger drop. Calculate the potential

of the bigger drop.

Watch Video Solution

200. The radii of two charged metallic sphers are 5 cm and

10 cm, Each has a charge of . They are connected by a75μC

https://dl.doubtnut.com/l/_dSuhiSSbVFBo
https://dl.doubtnut.com/l/_0tB4IJkZcqts
https://dl.doubtnut.com/l/_49lx3Vrua3Y9
https://dl.doubtnut.com/l/_7nai5FL51ioA


conducting wire. Calculate common potential of the spheres

after connecting.

Watch Video Solution

201. The radii of two charged metallic sphers are 5 cm and

10 cm, Each has a charge of . They are connected by a

conducting wire. Calculate amount of charge trnasferred.

Watch Video Solution

75μC

202. At what distance should the two plates each of surface

are  of an air capacitor be placed in order to

have the same capacitance as a spherical conductor of

radius 0-5 m?

0.2m × 0.1m

https://dl.doubtnut.com/l/_7nai5FL51ioA
https://dl.doubtnut.com/l/_NoQC3gTDr65M
https://dl.doubtnut.com/l/_EmcYNzOlLgyd


Watch Video Solution

203. An air capacitor has plates of 6 cm diameter. At what

distance should the plates be placed so as to have the same

capacitance as a sphere of diameter of 90 cm?

Watch Video Solution

204. A parallel plate capacitor has each plate of 0.06 m

diameter separated by 0.05 cm of air. What is the

capacitance of the capacitor? What would be the radius of a

sphere having the same caapcitance?

Watch Video Solution

https://dl.doubtnut.com/l/_EmcYNzOlLgyd
https://dl.doubtnut.com/l/_yyvf5TGdpreJ
https://dl.doubtnut.com/l/_UZqcwsoJzWIk
https://dl.doubtnut.com/l/_DJLwvplNtlPz


205. A parallel plate capacitor has two plates of sides 0.055

m and 0.04 m of air. Their distance apart is 0.7 mm. The

dielectric constant of the medium in between is 4. Find the

capacitance of the capacitor.

Watch Video Solution

206. A parallel plate capacitor thas plates of are  and

separation between the plates 1 mm. What potential

di�erence will be developed, if a charge of 1nC is given to

the capacitor ? If the plate separation is now increased to 2

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

Watch Video Solution

0.02m2

https://dl.doubtnut.com/l/_DJLwvplNtlPz
https://dl.doubtnut.com/l/_v4Wa6NVR26xx


207. When a slab of inslulating material 4 mm thick is

inroduced between the plates of a parallel plate capacitor, it

is found that the distance between the plates has to be

increased by 3.2 mm to restore the capacity to its original

value. Calculate dielectric constant of the material.

Watch Video Solution

208. A spherical capacitor has an inner sphere of radius 12

cm and an outer sphere of radius 13 cm. The outer sphere is

earthed and the inner sphere is given a charge of .

The space between the concentric spheres is �lled with a

liquid of dielectric constant 32. What is the potential of the

inner sphere?

Watch Video Solution

2.5μC

https://dl.doubtnut.com/l/_ImIR8BtJCK7j
https://dl.doubtnut.com/l/_BD83eiBFv6lG


209. A spherical capacitor has an inner sphere of radius 12

cm and an outer sphere of radius 13 cm. The outer sphere is

earthed and the inner sphere is given a charge of .

The space between the concentric spheres is �lled with a

liquid of dielectric constant 32. What is the potential of the

inner sphere?

Watch Video Solution

2.5μC

210. The inner and outer radii of a coaxial cable are 0.1 mm

and 0.6 mm respectivley.If the core material has dielectric

constant 12, calculate the capacitance per metre of the

cable.

W h Vid S l i

https://dl.doubtnut.com/l/_BD83eiBFv6lG
https://dl.doubtnut.com/l/_aPJK5xgUGSHr
https://dl.doubtnut.com/l/_cVzy7w0IWOzu


Watch Video Solution

211. Two spheres of radii 2cm and 7 cm are connected

together. What is the total capacitance of thecombination?

Watch Video Solution

212. Three capacitors of capacitances 

are connected in sereis. What is the total capacitance of the

combination?

Watch Video Solution

2μF , 3μF and 4μF

213. Three capacitors of capacitances 2 pF, 3 pF and 4 pF are

connected in parallel. What is the total capacitance of the

https://dl.doubtnut.com/l/_cVzy7w0IWOzu
https://dl.doubtnut.com/l/_twBAmgHTV8mN
https://dl.doubtnut.com/l/_A4LJyuOWAOXH
https://dl.doubtnut.com/l/_ciyvsyBhimTM


combination?

Watch Video Solution

214. The capacitor of three are in the ratio 1:2:3. Their

equivalent capacitance in parallel is grater than their

equivalent capacitance in series by . Calculate

their individual capacitances.

Watch Video Solution

60/11μF

215. Three capacitors of capacitances 1,3 and 6 microfarad

and connected so that the second and the thrid are in

series and the �rst is in parallel with them. Calculate the

capacitance of the combination.

https://dl.doubtnut.com/l/_ciyvsyBhimTM
https://dl.doubtnut.com/l/_5Sg9jfmfAoPs
https://dl.doubtnut.com/l/_MQdXw1uam45r


Watch Video Solution

216. Three capacitors, each of cpacitance  are connected

together in sereis and are also connected in series with

three capacitros of values , which are

grouped together in parallel. Calculate the total combined

capacitance.

Watch Video Solution

6μF

2μF , 4μF and 2μF

217. Two capacitors A and B of capacitance 

respectivley are connected in series with a battery of e.m.f.

100 V. The connections are broken and the like terminanls of

the capacitors are then joined. Find the �nal charge on each

capacitor.

4μf and 2μF

https://dl.doubtnut.com/l/_MQdXw1uam45r
https://dl.doubtnut.com/l/_xrsqOqsQFPBf
https://dl.doubtnut.com/l/_jSj8xjA0jIFw


Watch Video Solution

218. A conductor has a charge of  and at potential of

20 v. Another uncharged conductor, whose capacity is

 is momentarily connected to the �rst and then

separated. Calculate the charges carried by each after

contact and what is the value of the common potential.

Watch Video Solution

0.5μC

0.015μF

219. An air capacitor has an area of  and the two

plates are 4 mm apart. It is connected in series with another

capacitor having a plate ares of , the plates being

separated by a dielectric 0.1 mm thick having dielectric

constant o 2.5 . If the potential di�erence across the second

1, 000cm2

20cm2

https://dl.doubtnut.com/l/_jSj8xjA0jIFw
https://dl.doubtnut.com/l/_CaNUtoZrwHoV
https://dl.doubtnut.com/l/_JMLzEAZFIzvf


capacitor is 100 V, �nd the voltage applied across the series

combination.

Watch Video Solution

220. A 900 pF (PiCo farad) capacitor is charged by 100 V

(Volt) battery How much electrostatic energy is stored by

the capacitor ?

Watch Video Solution

221. Two insulated spherical conductors of radii 5.0 cm and

10.0 cm are charged to potentials of 600 V and 300 V

respectively. Calculate the total energy of the system.

Watch Video Solution

https://dl.doubtnut.com/l/_JMLzEAZFIzvf
https://dl.doubtnut.com/l/_ALLtlk68HLLl
https://dl.doubtnut.com/l/_Rl6PWhnLKAPT


222. A capacitor charged form a 50 V d.c. supply is found to

have a charge of . What is the capacitance of the

capacitor and how much energy is stored in it?

Watch Video Solution

10μC

223. A capacitor with a capacitane of  is connected to

200V, if the distance between its plates is halved, what will

be the potential between the plates and what will be the

change in energy stored in it?

Watch Video Solution

50μF

https://dl.doubtnut.com/l/_Rl6PWhnLKAPT
https://dl.doubtnut.com/l/_XTDAtiRNYZ7f
https://dl.doubtnut.com/l/_uCqoO0PYAO5N


224. If the distance between the plates of a parallel plate

 capacitor charged to 400 V is halved. Calculate the

change in energy stored in it.

Watch Video Solution

200μF

225. If the distance between the plates of a parallel plate

 capacitor charged to 400 V is halved. Calculate the

change in energy stored in it.

Watch Video Solution

200μF

226. The plates of a parallel plate capacitor are  and

one mm apart apart what is tis capacitance?

50m2

https://dl.doubtnut.com/l/_dephIF3qJg20
https://dl.doubtnut.com/l/_Hx8dSL1jzpjw
https://dl.doubtnut.com/l/_Z0tAUxWsdl05


Watch Video Solution

227. The plates of a parallel plate capacitor are  and

one mm apart apart when it is connected to a 45 V battery,

what is the charge on either plate and the energy stored in

it?

Watch Video Solution

50m2

228. The plates of a parallel plate capacitor are  and

one mm apart apart when it is connected to a 45 V battery

what is the electric �eld between the plates?

Watch Video Solution

50m2

https://dl.doubtnut.com/l/_Z0tAUxWsdl05
https://dl.doubtnut.com/l/_YmzIvqcZVsiu
https://dl.doubtnut.com/l/_nWgRmiLT4bvy


229. A 400 pf capacitor is charged by a 100 V battery. How

much electrostaic energy is stored by the capacitor ? The

capacitor is disconnected from the battery and connected

to antoher 400 pF capacitor. What is the electrostatic

energy stored by the system?

Watch Video Solution

230. A capacitor carring a charge equal to  up to a

potential 100 V is put into contact with another capacitor

carrying a charge of C up to a potential of 60 V. What is

the resulting potential, the charge carried by each, the total

energy before and after connection?

Watch Video Solution

2μC

1.5μ

https://dl.doubtnut.com/l/_cnS2a8YFLFWG
https://dl.doubtnut.com/l/_iFbWMvZn8xHB


231. Two capacitors are in parallel and the energy strored is

45 J, when the combination is raised to a potential of 3,000

V. With the same two capacitors in series, the energy is 4.05

J for the same potential. What are their capacitannces?

Watch Video Solution

232. A variable capacitor is kept connected to a 10 V battery,

if the capacitance of the capcitor is changed from  to 

, what is the change in the energy?

Watch Video Solution

7μF

3μF

https://dl.doubtnut.com/l/_Ecv0F3sSxsxb
https://dl.doubtnut.com/l/_dmL9kwVqvCk2


233. A capacitor of capacitance  is charged to a

potential equal to 150 V. Itspotential falls to 90 V, when

another capacitor is connected to it. Find the capacitance of

the second capacitor and the amount of energy lost due to

the connection.

Watch Video Solution

6μF

234. A  capacitor is charged fully by a 220 V supply. It is

then disconnected from the supply and is connected in

series to another uncharged capacitor . If the energy

change during the charge redistribution is X//100 J` Find the

value of X to the nearest interger.

Watch Video Solution

5μF

2.5μF

https://dl.doubtnut.com/l/_EAPrWFmnROTX
https://dl.doubtnut.com/l/_fdUSaPgqcKdG


235. A  capacitor is charged by a 200 V supply. It is then

disconnected from the supply, and is connected to another

uncharged  capacitor. How much electrostatic energy of

the �rst capacitor is lost in the form of heat and

electromagnetic radiation?

Watch Video Solution

4μF

2μF

236. Two capacitors of 25 mu F and 100 mu F are connected

in series to a source of 120 V. Keeping their charges

uncharged, they are separated and connected in parallel to

eachother. Find out 

(i) pot. Di�. between the plates of each capacitor.

Watch Video Solution

https://dl.doubtnut.com/l/_7czofrQzQvfz
https://dl.doubtnut.com/l/_QzBhCkPBGoO9


237. Two capacitors of 25 mu F and 100 mu F are connected

in series to a source of 120 V. Keeping their charges

uncharged, they are separated and connected in parallel to

eachother. Find out 

(ii) energy loss in the process.

Watch Video Solution

238. A 400 pf capacitor is charged by a 100 V battery. How

much electrostaic energy is stored by the capacitor ? The

capacitor is disconnected from the battery and connected

to antoher 400 pF capacitor. What is the electrostatic

energy stored by the system?

Watch Video Solution

https://dl.doubtnut.com/l/_C8Oaae8z1Ytc
https://dl.doubtnut.com/l/_mF9Abh97d91o


239. An air capacitor of capacitance  is charged to a

potential 200 V. What is the energy stored in it? If a medium

of dielectric constant 2 is inserted between its plates and

the potentials is raised again to the same value, what is the

amount of energy, it would store?

Watch Video Solution

2μF

240. A parallel capacitor has capacitance . A potential

di�erence of 220 V is applied across it. Calculate the charge

on the plates and energy stored in the capacitor. If a

dieletric slab of dielectric constant 5 is introduced between

its plates, calculate the new value of potential di�erence

and the energy stored.

Watch Video Solution

20μF

https://dl.doubtnut.com/l/_VFiFgEl8sT2n
https://dl.doubtnut.com/l/_pDp2payh2AyG


241. A parallel plate capacitor with plate separation 5 mm is

charged by a battery. It is found that on introducing a mica

sheet 2 mm thick, while keeping the battery connections

intact, the capactor draws 25% more charge from the

battery than before. Find the dielectric constant of mica.

Watch Video Solution

242. A parallel plate capacitor a air between its plates

having plate area of 6*10^-3 m^2 and separation between

them 3 mm is connected to a 100 V battery. Explain what

would happen when a 3 mm thick mica sheet (of dielectric

https://dl.doubtnut.com/l/_pDp2payh2AyG
https://dl.doubtnut.com/l/_7AbCQoIH2Hda
https://dl.doubtnut.com/l/_7zdgeMsZ5SNf


constant = 6) were inserted between the plates, while the

voltage supply remained connected.

Watch Video Solution

243. A parallel plate capacitor a air between its plates having

plate area of 6*10^-3 m^2 and separation between them 3

mm is connected to a 100 V battery. Explain what would

happen when a 3 mm thick mica sheet (of dielectric

constant = 6) were inserted between the plates, after the

supply was disconnected.

Watch Video Solution

https://dl.doubtnut.com/l/_7zdgeMsZ5SNf
https://dl.doubtnut.com/l/_ZL4vM85saub5


244. On charging a parallel plate capacitor to a potential V,

the spacing between the plates is halved and a dielectric

medium of k = 10 is introduced between the plates, without

disconnectign the d.c. source. Explain, using the suitable

expressions, how the capacitance

Watch Video Solution

245. On charging a parallel plate capacitor to a potential V,

the spacing between the plates is halved and a dielectric

medium of k = 10 is introduced between the plates, without

disconnectign the d.c. source. Explain, using the suitable

expressions, how the electric �eld

Watch Video Solution

https://dl.doubtnut.com/l/_bZdCC1SUBASW
https://dl.doubtnut.com/l/_HtNQ1OGXF6S8


246. On charging a parallel plate capacitor to a potential V,

the spacing between the plates is halved and a dielectric

medium of k = 10 is introduced between the plates, without

disconnectign the d.c. source. Explain, using the suitable

expressions, how the energy density of the capacity of

change.

Watch Video Solution

247. A parallel plate capacitor has a capacitance of . A

slab of dielectric constant 5 is inserted between the plates

and the capaitor is charged to 100 V and then isolated.

What is the new potential di�erence, if the dielectric slab is

removed?

Watch Video Solution

2μF

https://dl.doubtnut.com/l/_NELyc2OXlf3p
https://dl.doubtnut.com/l/_KfZWVzqQNdT6


248. A parallel plate capacitor has a capacitance of . A

slab of dielectric constant 5 is inserted between the plates

and the capaitor is charged to 100 V and then isolated. How

much work is required to remove the dielectric slab?

Watch Video Solution

2μF

249. In a Van de Graa� type generator a spherical metal

shell is to be a  electrode. The dielectric strength

of the gas surrounding the electrode is .

What is the minimum radius of the spherical shell required?

(You will learn from this exercise why one cannot build an

15 × 106V

5 × 107Vm− 1

https://dl.doubtnut.com/l/_KfZWVzqQNdT6
https://dl.doubtnut.com/l/_3LJF5gkUwgZk
https://dl.doubtnut.com/l/_ppF820mKup5w


electrostatic generator using a very small shell which

requires a small charge to acquire a high potential.)

Watch Video Solution

250. Find the capacitance of a system of three parallel

plates each of area A  separated by distane 

 metre respectively. The space between them is

�lled with dielectris of relative constants . The

permittivity of free space is ε 0 The equivalent capacitance

of the system is:

Watch Video Solution

metres2

d1 and d2

ε1 and ε2

https://dl.doubtnut.com/l/_ppF820mKup5w
https://dl.doubtnut.com/l/_lN2Bwhbe9wxY


251. A parallel plate capacitor is constructed using three

di�erent dielectric materials as show in the �gure 

 The

parallel plates across which a potential di�erence is applied

are of area A  and are separated by a distance d = 2

mm. If , �nd the capacitance across

the points A and B.

Watch Video Solution

= 1cm2

k1 = 4, K2 = 2, k3 = 6

https://dl.doubtnut.com/l/_TTjISb6tMqfc


252. Find the capacitance of a system of three parallel plates

each of area A  separated by distane 

metre respectively. The space between them is �lled with

dielectris of relative constants . The permittivity

of free space is ε 0 The equivalent capacitance of the system

is:

Watch Video Solution

metres2 d1 and d2

ε1 and ε2

253. The radii of two charged metallic sphers are 5 cm and

10 cm, Each has a charge of . They are connected by a

conducting wire. Calculate amount of charge trnasferred.

Watch Video Solution

75μC

https://dl.doubtnut.com/l/_s8jidcpiditw
https://dl.doubtnut.com/l/_E8g6IwbomNHD
https://dl.doubtnut.com/l/_LJEHLdRMZW9p


254. At what distance should the two plates each of surface

are  of an air capacitor be placed in order to

have the same capacitance as a spherical conductor of

radius 0-5 m?

Watch Video Solution

0.2m × 0.1m

255. An air capacitor has plates of 6 cm diameter. At what

distance should the plates be placed so as to have the same

capacitance as a sphere of diameter of 90 cm?

Watch Video Solution

256. A parallel plate capacitor has each plate of 0.06 m

diameter separated by 0.05 cm of air. What is the

https://dl.doubtnut.com/l/_LJEHLdRMZW9p
https://dl.doubtnut.com/l/_EqnEW2jgBAUP
https://dl.doubtnut.com/l/_bn86GQa9sr8A


capacitance of the capacitor? What would be the radius of a

sphere having the same caapcitance?

Watch Video Solution

257. A parallel plate capacitor has two plates of sides 0.055

m and 0.04 m of air. Their distance apart is 0.7 mm. The

dielectric constant of the medium in between is 4. Find the

capacitance of the capacitor.

Watch Video Solution

258. A parallel plate capacitor thas plates of are  and

separation between the plates 1 mm. What potential

di�erence will be developed, if a charge of 1nC is given to

0.02m2

https://dl.doubtnut.com/l/_bn86GQa9sr8A
https://dl.doubtnut.com/l/_Q06z3CPhKxMH
https://dl.doubtnut.com/l/_K1T3UDnqMoPS


the capacitor ? If the plate separation is now increased to 2

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

Watch Video Solution

259. When a slab of inslulating material 4 mm thick is

inroduced between the plates of a parallel plate capacitor, it

is found that the distance between the plates has to be

increased by 3.2 mm to restore the capacity to its original

value. Calculate dielectric constant of the material.

Watch Video Solution

260. A spherical capacitor has an inner sphere of radius 10

cm and outer sphere of radius 12 cm . The outer sphere is

https://dl.doubtnut.com/l/_K1T3UDnqMoPS
https://dl.doubtnut.com/l/_z5cHzY8V23SO
https://dl.doubtnut.com/l/_bH05nc3RvHOO


earthed and the inner sphere is given a charge of 5 mu C .

Find its capacitance.

Watch Video Solution

261. A spherical capacitor has an outer sphere of radius

0.15m and the inner sphere of diameter 0.2m The outer

sphere is earthed and the inner shere is given charge of 6

muC. The space between the concentric spheres is �lled

with a material of dielectric constant 6. Calculate

capacitacne and potential of inner sphere.

Watch Video Solution

https://dl.doubtnut.com/l/_bH05nc3RvHOO
https://dl.doubtnut.com/l/_KmKdijQkoL3i


262. The inner and outer radii of a coaxial cable are 0.1 mm

and 0.6 mm respectivley.If the core material has dielectric

constant 12, calculate the capacitance per metre of the

cable.

Watch Video Solution

https://dl.doubtnut.com/l/_4keeQAanKIJf

