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PHYSICS

BOOKS - HC VERMA PHYSICS (ENGLISH)

CAPACITORS

1. A capacitor gets a charge of 60uC when it is connected to a

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

o Watch Video Solution

2. Show that the Sl unit of €, may be written as farad meter 1.

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_IIE64gWav29x
https://dl.doubtnut.com/l/_N67q7gsUdFoK

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 figure
10 uF 20 uF

—
0V

o View Text Solution



https://dl.doubtnut.com/l/_N67q7gsUdFoK
https://dl.doubtnut.com/l/_F5ojJ4BdBawp
https://dl.doubtnut.com/l/_4DFUuH9nwPVx

5. Find the equivalent capacitance of the combination shown in

figure (31.10) between the points P and N.

Q, Q, Q3
~2uF 3 uF —1~6 uF
—-Q -Q, —Q;

o Watch Video Solution

6. Find the equivalent capacitance of the combination shown in

figure (31.11a) between the point P and N.

threugh the switch i}"‘ it is closed ?

Ay | V12 — ‘Q__X___w Q29
Al / 1 o uF 2

o View Text Solution



https://dl.doubtnut.com/l/_4DFUuH9nwPVx
https://dl.doubtnut.com/l/_NUDIA7qom8vk
https://dl.doubtnut.com/l/_JhJUO4W9QJ71

7.Find the energy stored in a capacitor of capacitance 100uF" when

it is charged to a potential difference of 20 V.

o Watch Video Solution

8. Two parallel plate capacitors, each of capacitance 40 muF, are
connected is series. The space between the plates of one capacitor
is filled with a dielectric material of dielectric constant K =4. Find

the equivalent capacitacne of the system.

o Watch Video Solution

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

The space betwwen the plates is filled up to a thickness x (Itd) with


https://dl.doubtnut.com/l/_M7hy1mlcTLt9
https://dl.doubtnut.com/l/_vxokhvwL3zBs
https://dl.doubtnut.com/l/_BCIiAe1Hnw65

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

L 1b

;
1

> —

o Watch Video Solution

Worked Out Examples

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

separation between the plates 1.00 mm. What potential difference
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 difference?

° Watch Video Solution



https://dl.doubtnut.com/l/_BCIiAe1Hnw65
https://dl.doubtnut.com/l/_lX9zNcJu7FmR
https://dl.doubtnut.com/l/_0bETynaOtXhS

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 10*V?

o Watch Video Solution

3. Consider the connections shown in (a) Find the capacitance
between the points A and B. (b) find the charge on the three
capacitors. (c ) Taking the potential at the point B to be zero, find

the potential at the point D.

12 uF 6 uF
\| D \|
/A 1
A ! B
-~ 2uF
1\
71
r
!

24V



https://dl.doubtnut.com/l/_0bETynaOtXhS
https://dl.doubtnut.com/l/_heCznMc78AOr

| 0 Watch Video Solution

4.1f 100 volts of potential difference is applied between a and b in

the circuit of , find the potential difference between ¢ and d.

Q -
I T L
Q4 3|l Q
6 uF 6 uF 1 2
T H " T1oov T—Q1 T—oz
) d b )E—
Q Q

(a) (b)

° Watch Video Solution

5. Find the charges on the three capacitors shown in figure

2uF 4uF
2uF 4 uF 6V Q,,—Q -Q, Q
| \| H 2 2 8V
— i v,
Q1+ Q)
5uF 5uF G
T | —Q+Qy)
I | |
I ll Il 0 =|l
6V 6V 6V 6V

| ° Watch Video Solution


https://dl.doubtnut.com/l/_heCznMc78AOr
https://dl.doubtnut.com/l/_Fp3D0cQSfdUr
https://dl.doubtnut.com/l/_DXseb07wXM6o

6. Find the equivalent capacitance of the system shown in figure

between the points a and b.

31 . @ c
71 l 11 a ‘ ) b
C C
)| T \| 1| 2
A q A |
C1 C2
(a) (b)

o Watch Video Solution

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

figure .


https://dl.doubtnut.com/l/_DXseb07wXM6o
https://dl.doubtnut.com/l/_usqDTTDQ8RLb
https://dl.doubtnut.com/l/_AdACQBFUmcyp

equivalent capacitance of the given system 18
90 = 2C,C,
T+ G,
7. Find the equivalent capacitance between the point A and
B in figure (31-W5a).

C1 Cz
Q1) |-Q4 Q-Qq\1-(Q-Q)

|
S " l :
2Q4—-Q) | i
(2Q4 e

A TC:* B Al -(201—07’\1 ? B
| 1 i
Cy Cy C, Cq
(a) (b)
Figure 31-W5

Selutien : Let us connect a battery between the peints A
and B. The charge distributien is shewn in figure
(31-W5b). Suppese the pesitive terminal of the battery
supplies a charge +@ and the negative terminal a charge
—Q. The charge @ is divided between plates & and e, A
charge @, gees te the plate ¢ and the rest Q-Q goes

ta the nlata » Tha rhavea M a1 1L__ i1

o View Text 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/_AdACQBFUmcyp
https://dl.doubtnut.com/l/_6gFAWRuj6Ilc

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 —20X108C. Find the charges appearing on the four surface of

the capacitor plates.

=)
1
| P |



https://dl.doubtnut.com/l/_6gFAWRuj6Ilc
https://dl.doubtnut.com/l/_Gr9iy75vtmnd

° Watch Video Solution

10. Three capacitors of capacitances 2uF, 3uF and 6uF 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.

o Watch Video Solution

11. The connnections shown in figure are established with the
swithc S open. How much charge will flow through the switch if it is

closed?

&2

o View Text Solution



https://dl.doubtnut.com/l/_Gr9iy75vtmnd
https://dl.doubtnut.com/l/_HwEW9FvBdyaN
https://dl.doubtnut.com/l/_jf6cti1KHxbd
https://dl.doubtnut.com/l/_jbdvZr7HEyXT

12. Each of the three plates shown in figure 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?

L

Q/2
-Q/2

(a) (b)

o Watch Video Solution



https://dl.doubtnut.com/l/_jbdvZr7HEyXT

13. Find the capacitance of the infinite ladder shown in figure.

C
AT
1 L

Te Tc  Tec TC

——
Q

° Watch Video Solution

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

sphere of radius R containing a charge Q.

o 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/_4FgdKAErxK1h
https://dl.doubtnut.com/l/_J1ot3ZNCe9Tq
https://dl.doubtnut.com/l/_uoXmnEqj2ecG

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.

o Watch Video Solution

17. A parallel-plate capacitor having plate are 100cm? and
separation 1.0 mm holds a charge of 0.12uC' when connected to a

120 V battery. Find the dielectric constant of the material filling the

gap-

° Watch Video Solution



https://dl.doubtnut.com/l/_uoXmnEqj2ecG
https://dl.doubtnut.com/l/_a5jQTnQI9XX1
https://dl.doubtnut.com/l/_bHVipabfPYgj

18. A parallel plate capacitor is formed by two plates, each of area
100cm?, separated by a distance of 1 mm. A dielectric of dielectric
constant 5.0 and dielectric strength 1.9X10'Vm ™! is filled
between the plates. Find the maximum charge that can be stored

on the capacitor without causing any dielectric breakdown.

o Watch Video Solution

19. The space between the plates of a parallel plate capacitor of
capacitance C is filled with three dielectric slabs of identical size as

shown in figure. If the dielectric constants of the three slabs are


https://dl.doubtnut.com/l/_Son3tSKjD1Xw
https://dl.doubtnut.com/l/_8SQhF1wE3UX3

K, Ky and Kj find the new capacitance.

+ A

o Watch Video Solution

20. Figure shown a parallel-plate capacitor having square plates of
edge a and plate-separation d. The gap between the plates is filled
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/_8SQhF1wE3UX3
https://dl.doubtnut.com/l/_BwFwiTxgZrl6

left end. Calculate the capacitance.

H a ] I a N

I
1

o 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 flown through the power supply and the
work done by the supply. (b) Find the change in the electrostatic

energy of the electric field in the capacitor.

o Watch Video Solution



https://dl.doubtnut.com/l/_BwFwiTxgZrl6
https://dl.doubtnut.com/l/_MEhYLqDPjH2Y

22. Shown a parallel plate capacitor with plates of width b 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 effect of friction or gravity.

o Watch Video Solution

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/_MI5ZZDqja66W
https://dl.doubtnut.com/l/_s78nNbZJCPb8

dielectric constant K and density p. Each plate has an area A. 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. (figure)

=

° View Text Solution

Objective 1

1. A capacitor of capacitance C'is charged to a potential V. The flux

of the electric field through a closed surface enclosing the

capacitor is

cv
A ——
€
20V
€0
cv
C.———
2eslong



https://dl.doubtnut.com/l/_s78nNbZJCPb8
https://dl.doubtnut.com/l/_ggVKTc8OTCQL

D. zero

Answer: D

o Watch Video Solution

2. Two capacitor each having capacitance C'and breakdown voltage
Vare joind in series .The capacitance and the breakdown voltage of
the combination will be

A.2C and 2V

B.2C' and 2V

C.2C and V

D.2C and V

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_ggVKTc8OTCQL
https://dl.doubtnut.com/l/_KwnRW47zRPtv

3. If the capacitors in the previous question are joined in

parallelthe capacitance and the breakdown voltage of the

combination will be

A.2C and 2V

B.C and 2V

C.2C and V

D.C and V

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_KwnRW47zRPtv
https://dl.doubtnut.com/l/_hMjZqJG1gktV

4.The equivalent capacitance of the combination show in figure is

\ |

/1

C

* —/C —*

C

|

/1
A.C
B.2C

9

D. none of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_ZtaZXI24lt57

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 field?

A. increase

B. decrease

C. remain unchangeed

D. become zero

Answer: C

o Watch Video Solution

6. The energy density in the electric fieled created by a point

change falls off with the distanse from the point charge as


https://dl.doubtnut.com/l/_98lR6ly0IBCs
https://dl.doubtnut.com/l/_Wfu4FBQlMHx5
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Answer: D

° Watch Video Solution

7. A parallel-plate capacitor has plates of unequal area . The larger
plates is connected to the positive terminal of the battery and the
smaller plate to its nagative terminal. Let Q+ and Q-be the charges

appearing on the positive and negative plates respectively

AQy >Q—

B.Q-Q —


https://dl.doubtnut.com/l/_Wfu4FBQlMHx5
https://dl.doubtnut.com/l/_MkRGdVzsrJF6

CR, <Q-—
D.The information is not sufficient to decide the ralation

between @, and Q.

Answer: B

° Watch Video Solution

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

plate capacitor of capacitanceClin such a way that its edges touch


https://dl.doubtnut.com/l/_MkRGdVzsrJF6
https://dl.doubtnut.com/l/_AWWzzZ19La0Q

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

~(3)

C.0

D. indeterminated

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_AWWzzZ19La0Q

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.

it

) —

AC, >C

B.Cl — Cg

C.C; < Oy

D.The information is not sufficient to decide the ralation

between @), and Q.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Zwws81GSft52

10. Two metal plates having charges ) and — @) face each other

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

pumped out, the eletric field between the plates will

A. increase

B. decrease

C. remain unchangeed

D. become zero

Answer: A

o Watch Video Solution

11. Two metal spheres of capacitances C; and Cscarry some
charges . They are put in contact and then seperated.The final

charges (Q; and () on them will satisfy


https://dl.doubtnut.com/l/_K4vNLmeu4tuN
https://dl.doubtnut.com/l/_crUW8eMXU48r
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A. < —
Q2 Cy

g 9 _ G
Q2 Cy

Q1 ¢y
C— > —
Q2 Cy

p & _ G
Q2 ¢y

Answer: B

o Watch Video Solution

12. Three capacitors of capacitances 6uF'each are available.The
minimum and maximam capacitances,which be obtained are

A 6uF, 18uF

B.3uF, 12uF

C.2uF, 12uF

D.2uF', 18uF


https://dl.doubtnut.com/l/_crUW8eMXU48r
https://dl.doubtnut.com/l/_bjm02meQhKg1

Answer: D

o Watch Video Solution

Objective 2

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

o Watch Video Solution



https://dl.doubtnut.com/l/_bjm02meQhKg1
https://dl.doubtnut.com/l/_vfWWenwFkKFd
https://dl.doubtnut.com/l/_OisAy926AMdp

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

charged capacitor. Which of the following quantities will remain

the same?

A. The electric field in the capacitor

B. The charge on the capacitor

C. The cpotential difference between the plates

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 dielectricis Q’.


https://dl.doubtnut.com/l/_OisAy926AMdp
https://dl.doubtnut.com/l/_elPowxm3rth8

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 g on it. The

capacitor is now connected to a battery. Now,

A. the facing surfaces of the capacitor have equal and opposite

charges

B.the two plates of the capacitor have equal and opposite

charges


https://dl.doubtnut.com/l/_elPowxm3rth8
https://dl.doubtnut.com/l/_K0P7SzcB357w

C. the battery supplies equal and opposite charges to the two

plates

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. Charge on the capacitor

B. potential difference across the capacitor

C. Energy of the capacitor

D. Energy density between the plates


https://dl.doubtnut.com/l/_K0P7SzcB357w
https://dl.doubtnut.com/l/_C5rVozYtZoPf

Answer: B::C

o 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. The battery will supply more charge.

B. The capacitance will increase.

C. The potential difference between the plates will increase.

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/_C5rVozYtZoPf
https://dl.doubtnut.com/l/_6w1LGcnWS8N3

1. When 1.0 x 10'2electrons are transferred from one conductor to
another, a potential difference of 10V . What will be capacitance of

the two -conductor system .

o Watch Video Solution

2.The plates of a paraller-plate capacitor are made of circular discs
of radii5.0cm each .If the separation between the plates is 1.0

mm,What is the capacitance?

° Watch Video Solution



https://dl.doubtnut.com/l/_6w1LGcnWS8N3
https://dl.doubtnut.com/l/_OqcRxLOPvqmu
https://dl.doubtnut.com/l/_LtE7nwYl9cIc

3. Suppose ,one wishes to construct al.Ofarad capacitor using
circular discs. If the separaton between the discs be kept at 1.0mm,

what would be the rradius of the discs?

o Watch Video Solution

4. A parallel -plate capacitor having plate area 25cm”2 and
separation 1 mm is connected to a battery of 6 V.. Calculate the
charge flowing through the battery . How much work has been

done by the battery during the process ?

o Watch Video Solution

5. A parallel -plate capacitor having plate area 25.0cm”2 and a
separation2.00mm between the plates .the capacitor is connected

to a bettery of 12.0V.(a)find the charge on the capacitor .(b) the


https://dl.doubtnut.com/l/_HvFYfZ7Pbi2d
https://dl.doubtnut.com/l/_hUcNv0kF023U
https://dl.doubtnut.com/l/_0yGiqpt1HJx8

plate separation is decrerased to 1.00mm. Find the extra charge

given by the bettery to the positive plate.

° Watch Video Solution

6. Find the charges on the three capacitors connected to a bettery
as shown in figure (31.E1). Take 'C 1=2.0,muF, C 2=4.0,muf,

C 3=6.0,muF and V=12 volts.

— ——— —
/"

~ VT  CyT C37

/1

C,

o Watch Video Solution

7. Three capacitors having capanctances 20upF, 30uF and 40uF

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


https://dl.doubtnut.com/l/_0yGiqpt1HJx8
https://dl.doubtnut.com/l/_5tRJxJoTqVz5
https://dl.doubtnut.com/l/_QVYmUAw3VJnX

each of the capacitors. How much work has been done by the

battery in charging the capacitors?

° Watch Video Solution

8. Find the charges on the three capacitors connected to a bettery
as shown in figure (31.E1). Take
Ci =20=20,uF,Cy, =4.0,uf,C3 = 6.0, uF and V = 12v0 < s
(31-E1). Take

Ci, = 2.0uF,Cy = 4.0uF,Cy = 6.0uF and V = 12v0 < s.

/1

1B I
12V T T 4nuF T4uF

° Watch Video Solution



https://dl.doubtnut.com/l/_QVYmUAw3VJnX
https://dl.doubtnut.com/l/_fv3lbiyrIOZ1
https://dl.doubtnut.com/l/_UBBX8szgutuT

9. Take C; = 4.0uF and Cy = 6.0uF in figure. Calculate the
equivalent capacitance of the combination between the point s

indicated.

B B L
Y RY Cz2 | C2
= Bl R
(a) (b)

o Watch Video Solution

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

in figure.


https://dl.doubtnut.com/l/_UBBX8szgutuT
https://dl.doubtnut.com/l/_kG4Y1gWKODf8

o Watch Video Solution

11. The outer cylinders of two cylindrical capacitors of capacitance
2.2 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 figure. Find the totatl charge supplied by the bettery to


https://dl.doubtnut.com/l/_kG4Y1gWKODf8
https://dl.doubtnut.com/l/_7yNWCLCboyi2

the inner cylioders.

L

o Watch Video Solution

12. Two conducting spheres of radiiR; and R, are kept widely
separated from each other . What are their individual

capacitances?

° Watch Video Solution



https://dl.doubtnut.com/l/_7yNWCLCboyi2
https://dl.doubtnut.com/l/_HwdWE2jUi20Y

13. Each of the capacitors shown n figure 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 difference

appearing on the individual capacitors .
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o Watch Video Solution



https://dl.doubtnut.com/l/_HwdWE2jUi20Y
https://dl.doubtnut.com/l/_ae9EQ5bYiaEO

14. It is required to consttruct a 10 mu F capacitor which can be
connected across a 200V bettery . Capacitance 10 mu F are
available but they can withstand only 50V ,Degin a combination

which can yield the desired result .

o Watch Video Solution

15. Take the potential of the point B in figure 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 ?

4 uF 8 uk
VW C
/1 /1



https://dl.doubtnut.com/l/_xEwXZAYrpeHK
https://dl.doubtnut.com/l/_OxIzKA6t6nH0

o Watch Video Solution

16. Find the equivalent capacitance of the system shown in figure

between the pointsaand b .

Ci1/4

:f: Cz

\1
Qe A

Ci= Cs

\

"-:Cg

*b

° Watch Video Solution

17. A capacitor is made of a flat plate of area A and a second plate

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


https://dl.doubtnut.com/l/_OxIzKA6t6nH0
https://dl.doubtnut.com/l/_WLx4AyYqv1Kx
https://dl.doubtnut.com/l/_tOXIeW5ttMr3

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

d| 2

- 3a i

o 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.

o Watch Video Solution



https://dl.doubtnut.com/l/_tOXIeW5ttMr3
https://dl.doubtnut.com/l/_eY4V989UWtFu

19. A 100uF" capacitor is charged to a potential difference of 24V. It
is connected to an uncharged capacitor of capacitance 20uF" What

will be the new potential difference across the 100uF' capacitor?

o Watch Video Solution

20. Each capacitor shown in figure has a capacitance of 50 mu F,
The emf of the battery is 50 V, How much charge will flow though
AB if the switch S is closed ?

L&

o Watch Video Solution

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

—0.01uC'. Each plate has a surface area


https://dl.doubtnut.com/l/_tkVxbXmLVMDM
https://dl.doubtnut.com/l/_Tcnsao6EO7a8
https://dl.doubtnut.com/l/_l9MpleO9gy7M

p .

-

h .

|
B all

o View Text Solution

22. Both the cacpacitors shown in figure are made ofsquare of
edge a The separations between the plates of the capacitors are
d 1and d 2as shown in the figure A potential difference 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/_l9MpleO9gy7M
https://dl.doubtnut.com/l/_FGruURoq37uQ

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

0.04 uyF +~P

0.04 uF

o View Text 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/_FGruURoq37uQ
https://dl.doubtnut.com/l/_dP0WLLIuF2hK

| & Watch Video Solution

24. Convince yourself that parts (a) ,b) and (c ) of figure are
identical . Find the capaciance between the point A and B of the

assembly .

o View Text Solution

25. Find the potential difference V,, — V} between the points a and

b shown in each part of the figure.


https://dl.doubtnut.com/l/_dP0WLLIuF2hK
https://dl.doubtnut.com/l/_1mqjAte6s4y6
https://dl.doubtnut.com/l/_iKhmVtDYV8Dq

o Watch Video Solution

26. Find the equivalent capacitances of the combinations shown in

figure between the indicated points.


https://dl.doubtnut.com/l/_iKhmVtDYV8Dq
https://dl.doubtnut.com/l/_lL54MPCfZnTU

a
_L 12V, 2uF
T A
b

|
|
2uF 2pF 24V 1uF

o Watch Video Solution

27. Find the capacitance of the combination shown in figure

between Aand B .


https://dl.doubtnut.com/l/_lL54MPCfZnTU
https://dl.doubtnut.com/l/_uu1wzKEcWd5b

- T Y/ hetween the indicated peints.

1uF 3uF 1uF 3uF

T} b

4 F

4 uF —— I Nt
4 uF

| ‘—9 *jipﬁLa ]

3uF 1uF
(@) ()
2uF
2uF 4uF
l ) 4;.1F\L P-FT
y18 uF
ISpF 1l J- ﬁl‘
VL T \ —
duF VL BuF 4 F} 6 uF Fe ——
K 8 uF
iF —
2uF 4 uF

© (d)

o View Text Solution

28.Find the equivalent capacitance of the point Aand B ..

° View Text Solution

29. An infinite ladder is constructed by connecting several sections
of2uF', 4uF' capacitor combinations as shown in figure . It is

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


https://dl.doubtnut.com/l/_uu1wzKEcWd5b
https://dl.doubtnut.com/l/_IiSnSJbttk8M
https://dl.doubtnut.com/l/_2tI4A5lRPRlr

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

of sections in between ?

° Watch Video Solution

30. A charge of+2.0 x 10~3C is placed on the positive plate and a
charge of -2.0x10 "-8 C at negative plate. And capacitance of
capacitor is 1.2 x (10”-3) mu F. Calculate the potential difference

developed between the plates.

o Watch Video Solution

31. A charge of 20 microCoulomb is placed on the positive plate of
on isolated parallel - plate capacitor of capacitance 10microFarad

calculate the potential difference developed between the plates .

o Watch Video Solution



https://dl.doubtnut.com/l/_2tI4A5lRPRlr
https://dl.doubtnut.com/l/_bZ9feibx52ST
https://dl.doubtnut.com/l/_v1EVh1sbUSzG

32. A charge of 1uC is given to one plate of a parallel - plate
capacitor of capacitance 0.1uF and a charge of 2uC'is given to the
other plate . Find the potential difference developed between the

plate .

o Watch Video Solution

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

96
<—> x 10" 2Fm on one side and the seperation between the
€0

consecutive plates is 4.0 mm. The emf of the bettery connected is

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


https://dl.doubtnut.com/l/_cGauk0Cw84WN
https://dl.doubtnut.com/l/_dfAx6rB8uGEW

to each of the plates connected to it .

o Watch Video Solution

34. The capacitance between the adjacent plates shown in figure
(31-E20 ) is 50nF . A charge of 1.0uC'is placed on the middle plate
(a )What will be the charge on the outer surface pf the upper plate

? (b ) Find the potential difference developed between the upper


https://dl.doubtnut.com/l/_dfAx6rB8uGEW
https://dl.doubtnut.com/l/_C7SoyaCP1uxc

and the middle plates .

[ i
l B
[ 1

o Watch Video Solution

35. Consider the situation of the given figure . If 1.0uC is placed on
the upper plate , what will be the potential difference between (a)
the upper and middle plates and (b ) the middle and the lower

plate? If capacitance of each capacitor is 50 nF.

o Watch Video Solution

36. Two capacitors of capacitances 20.0pF and 50.0pF are

connected in series with a '6.00V bettery . Find (a )the potential


https://dl.doubtnut.com/l/_C7SoyaCP1uxc
https://dl.doubtnut.com/l/_CUxznpXRVwqd
https://dl.doubtnut.com/l/_JvAJLInHq9f2

difference across each capacitor and (b) the energy stored in each

capacitor .

° Watch Video Solution

37. Two capacitor of capacitance 4.0uF'and '6.0muF' are connected
in series with a battery of 20 V . Find the energy supplied by the

battery .

o Watch Video Solution

38. Each capacitor in figure has a capaciance of 10uF'. The emf of

the bettery is 100V . Find the energy stored in each the four


https://dl.doubtnut.com/l/_JvAJLInHq9f2
https://dl.doubtnut.com/l/_ME6E8I7PPX5E
https://dl.doubtnut.com/l/_6I5Vry8sEKZ5

capacitors.

~L—
o

\./Q_

a
\|
/1

Sk

o Watch Video Solution

39. A capacitor with stored energy 4.0J is connected with an
identical capacitor with no electric field in between . Find the total

energy stored in the two capacitors .

° Watch Video Solution



https://dl.doubtnut.com/l/_6I5Vry8sEKZ5
https://dl.doubtnut.com/l/_GNEdaAB0MXAx

40. A capacitor of capacitor of capacitance 2.0uF' is charge to a
potential diffrence of 12V It is then connected of uncharged
capacitor of capacitance 4.0uF' as shown in figure . Find (a ) the
charge on each of the two capacitors after the connection, (b ) the

electrostatic energy stored in each of the two capacitors.

2.0 uF== —~4.0 uF

o Watch Video Solution

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.

0 Watch Video Solution



https://dl.doubtnut.com/l/_je4keFt0bz0b
https://dl.doubtnut.com/l/_JhrxFlkde9qK

42. A metal sphere of radius R is charged to a pontital V. (a) Find
the electrostatic energy stored in the electric field within a
concentric sphere of radius 2 R . (b )Show that the electrostatic
field energy stored outside the sphere of radius 2R equals that

stored within it .

o Watch Video Solution

43. A large conducting plane has a surface charge density
1.0x10 " *C'm 2 . Find the electrostatic energy stored in a cubical

volume of edge 1 cm in the front plane.

o Watch Video Solution

44, A parallel - plate capacitor having plate area 20cm?® and

seperation between the plates 1.00mm is connected to a battery of


https://dl.doubtnut.com/l/_2Lu8gh70EVla
https://dl.doubtnut.com/l/_lmFFKw0Ao1MD
https://dl.doubtnut.com/l/_IMNqTWco7Uqz

12.0V. The plates are pulled apart to increase the separation to
2.0mm . (a ) calculate the charge flown 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
field before and after the process . (d ) Using the expression for the
force between the plates , find 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

45. A capacitor having a capacitance of 100uF" is charged to a
potential difference of 24V . The charging battery is disconnected
and the capacitor is connected to another battery of emf 12V 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 flown through the 12V


https://dl.doubtnut.com/l/_IMNqTWco7Uqz
https://dl.doubtnut.com/l/_8FZlyzd1CsVm

battery . (c ) Is work done by the battery or is it done on the
battery ? find its magnitude . (d ) Find the decrease in electrostatic
field energy . (e ) Find the best developed during the flow of charge

after reconnection.

° Watch Video Solution

46. Consider the situation shown in figure (31-E23 ) . The switch S is
open for a long time and then closed . (a) Find the charge flown
through the battery when the switch S is closed (b)Find the work

done by the battery .

C

\/

\ |
]|
\g



https://dl.doubtnut.com/l/_8FZlyzd1CsVm
https://dl.doubtnut.com/l/_dxwn4pqqw3Ns

| @ Watch Video Solution

47. A capacitor of capacitor 5.00uF' is charged to24.0V and
another capacitor of capacitance 6.0uF' is charged to 12.0V (a)
Find the energy stored in each capacitor .(b)The positive plates of
the first 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

48.A 5.0uF capacitor is charged to 12V. The positive plate of this
capacitor is now connected to the negative terminal of a 12V
battery and vise versa . Calculate the heat developed in the

connecting wires.

| o war_ao_L vl e~_ .. _


https://dl.doubtnut.com/l/_dxwn4pqqw3Ns
https://dl.doubtnut.com/l/_4fSN91IwIrzD
https://dl.doubtnut.com/l/_gPGUGT5cwsmk
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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.

o Watch Video Solution

50. If the above capacitor is connected across a 6.0V battery , find
(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

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

is 0.500 cm and its plate area is 100cm?. A 0.400cm thick metal


https://dl.doubtnut.com/l/_gPGUGT5cwsmk
https://dl.doubtnut.com/l/_MCR64lwYE7s6
https://dl.doubtnut.com/l/_ZFyPKoMSg8nT
https://dl.doubtnut.com/l/_4gqqcHCJ9Dwi

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 find its value.

° Watch Video Solution

52. A capacitor stores 50uc charge when connected across a
battery . When the gap between the plates is filled with a dielectric
, a charge of 100muc flows through the battery .Find the dielectric

constant of the material inserted.

o Watch Video Solution

53. A parallel-plate of capacitor of capacitance 5uF" is connected in
a battery of emf 6. The separation between the plate is 2mm.(a)
Find the charge on the positive plate.(b) find the eletric field

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


https://dl.doubtnut.com/l/_4gqqcHCJ9Dwi
https://dl.doubtnut.com/l/_ApTIUPBWTB5D
https://dl.doubtnut.com/l/_qRHeb8GhwcqT

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 flow n through the battery after the slab is

inserted?

° Watch Video Solution

54, A paller- plate capacitor has plate area 100cm? and plate
separation 1.0cm.A glass plate (dielectric constant 4.0)are inserted
one over the other the fill the space between the plate of the

capacitor.Find the new capacitance.

o Watch Video Solution

55. A parallel -plate capacitor having plate area 400cm? and
separation between the plate 1.0mm is connected to a power

supply of 100V. A dielectric slab of thickness1.0mm and dielectric


https://dl.doubtnut.com/l/_qRHeb8GhwcqT
https://dl.doubtnut.com/l/_afREhhTttlcI
https://dl.doubtnut.com/l/_o8fl3gZf0V8Z

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 , find 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 of the capacitors
shown In figure .The plate area is Aand the separation between
the plate is d. Different dielectric slabe in a particular part of the
figure area of the same thickness and the entire gap between the

plate is filled with the dielectric slabs.

(@) (b) (c)

| o Watch Video Solution


https://dl.doubtnut.com/l/_o8fl3gZf0V8Z
https://dl.doubtnut.com/l/_W4IM8NYNCSRR

57. A capacitor is formed by two square metal plate of edge
a,separated by a distance d.Dielectric constants K; and Kpare

filled in the gap as shown in figure(31-E25).Find the capacitance.

° View Text Solution

58. Figure shows two indentical pallel plate capacitors connected
to a switch S. 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 filled with a dielectric

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


https://dl.doubtnut.com/l/_W4IM8NYNCSRR
https://dl.doubtnut.com/l/_OWOCgHG7vzNl
https://dl.doubtnut.com/l/_mX5uNkQOiwgK

stored in the capacitors to the final total energy stored.

S

o Watch Video Solution

59. A parallel - plate capacitor of plate area A and plate separation
d is charged to a potential difference V' and then the battery is
disconnected . A slab of dielectric constant K is then inserted
between the plate of the capacitor so as to fill the space between
the plate Find the work done on the system in the process of

inserting the slab.

o Watch Video Solution



https://dl.doubtnut.com/l/_mX5uNkQOiwgK
https://dl.doubtnut.com/l/_O9rGjUhHwQlj
https://dl.doubtnut.com/l/_HY3zDb33yVDJ

60. A capacitor having a capacitance of 100uf is changed to a
potential difference of 50V. (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 difference between the plate.

° Watch Video Solution

61. A sphercial capacitor is made of two conducting spherical shells
of radii a and b.The space between the shells is filled with a

dielectric constant Kup to a radius c as shown in figure. Calculate


https://dl.doubtnut.com/l/_HY3zDb33yVDJ
https://dl.doubtnut.com/l/_sRzTdbJJwgB8

the capacitance.

o Watch Video Solution

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

problum is filled with a dielectric constant .K. Find the capacitance


https://dl.doubtnut.com/l/_sRzTdbJJwgB8
https://dl.doubtnut.com/l/_K5XHBy8Lgwpr

of the system between A and B.

0 Watch Video Solution

63. An air -filled parallel-plate capacitor is to be constructed which
can storel2uC of charge when operated at 1200V. What can be
the minimum plate area of the capacitor?The dielectric strength air

is 3 x 106Vm 1.

| o Watch Video Solution


https://dl.doubtnut.com/l/_K5XHBy8Lgwpr
https://dl.doubtnut.com/l/_LncQOtBQzcyp

64. A parallel -plate capacitor with the plate area 100cm? 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.

o Watch Video Solution

65. Concider the situation shown in figure .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 frictionless

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


https://dl.doubtnut.com/l/_LncQOtBQzcyp
https://dl.doubtnut.com/l/_ndsOPAxzhyaG
https://dl.doubtnut.com/l/_eyxIqpRGykV8

equilibrium.

—a —

° Watch Video Solution

Short Answer

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

charge — Q2 to the negative plate of a capacitor. What is the

"charge on the capacitor"?

° Watch Video Solution



https://dl.doubtnut.com/l/_eyxIqpRGykV8
https://dl.doubtnut.com/l/_viI8Cw1UtPeB
https://dl.doubtnut.com/l/_w789YrCywjNO

1
2.As C = <7>Q’ can you say that the capacitorC' is proportion

to the charge Q?

o Watch Video Solution

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 difference between the plates ?
What will be the charges on the facing surfaces and on the outer

surfaces ?

o Watch Video Solution



https://dl.doubtnut.com/l/_w789YrCywjNO
https://dl.doubtnut.com/l/_5C47O8MQpPx1
https://dl.doubtnut.com/l/_PFpOEasbrR92
https://dl.doubtnut.com/l/_Zq7S5lBWw7Ph

5. A capacitor has capacitance C. Is this information sufficient to
know what maximum charge the capacitor can contain? If yes, what

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

o Watch Video Solution

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

o Watch Video Solution



https://dl.doubtnut.com/l/_Zq7S5lBWw7Ph
https://dl.doubtnut.com/l/_WnO7aSK5J6CY
https://dl.doubtnut.com/l/_iAwjy3iKPvCM

