
PHYSICS

BOOKS - DC PANDEY PHYSICS (HINGLISH)

CAPACITORS

Solved Examples

1. Capacitance of a conductor is . What charge is

required to raise its potential to ?

A. 

B. 

1μF

100V

300μC

200μC

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_5T4GrsuvZREq


C. 

D. 

Answer: D

Watch Video Solution

10μC

100μC

2. Radius of a spherical conductor is , This is kept in

dielectric medium of dielectric constant . Find  

a. capacitance of the conductor 

b. maximum charge which can be stored on this

conductor.

Watch Video Solution

2m

106N /C

https://dl.doubtnut.com/l/_5T4GrsuvZREq
https://dl.doubtnut.com/l/_nqLg3mN4pbsI


3. Two isolated sphereical conductors have radii  and

, espctively They have charges of  and .

Find the charges after they are connected by a conductng

wire. Also �nd the common potential after resistribution.

A.   

B.   

C.   

D.   

Answer: D

Watch Video Solution

5cm

10cm 12μC −3μC

3μC 6μC 1.4 × 105V

3μC 16μC 5.4 × 105V

30μC 6μC 5.4 × 105V

3μC 6μC 5.4 × 105V

https://dl.doubtnut.com/l/_LzHbns5YPOwg


4. An insulated conductor initiallly free from charge is

charged by repeated contacts with a plate which after

each contact is replenished to a charge . If  is the

charge on the conductor after �rst operation prove that

the maximum charge which can be given to the conductor

in this way is 

Watch Video Solution

Q q

Qq

Q − q

5. A conducting sphere  of radius  is attached to an

insulating handle. Another conduction sphere  of radius

 is mounted on an insulating stand.  is initially

uncharged.  is given a charge  brought into contact

with  and removed.  is recharge such that the charge

S1 r

S2

R S2

S1 Q

S2 S1

https://dl.doubtnut.com/l/_xcNmaDdZR0SK
https://dl.doubtnut.com/l/_zHrCKM5inXGs


on it is again  and it is again brought into contact with

 and removed. This procedure is repeated  times.  

a. Find the electrostatic energy of  after  such contacts

with .  

b. What is the limiting value of this energy as  ?

Watch Video Solution

Q

S2 n

S2 n

S1

n → ∞

6. A parallel plate capacitor has capacitance of . If the

plates are  apart, what is the area of the plates?

Watch Video Solution

1.0F

1.0mm

7. Two parallel plate vacuum capacitors have areas  and 

 and equal plate spacing . Show that when the

A1

A2 d

https://dl.doubtnut.com/l/_zHrCKM5inXGs
https://dl.doubtnut.com/l/_LlDHh5tqSrzZ
https://dl.doubtnut.com/l/_MXco4ic2CpJ8


capacitors are connected in parallel, the equivalent

capacitance is the same as for a single capacitor with plate

area  and spacing .

Watch Video Solution

A1 + A2 d

8. a. Two spheres have radii  and  and their centres are

at a distance d apart. Show that the capacitance of this

system is 

  

provided that  is large compared with  and .  

b. Show that as  approaches in�nity the above result

reduces to that of two islotated spheres inseries.

Watch Video Solution

a b

C =
4πε0

+ ±1
a

1

b

2

d

d a b

d

https://dl.doubtnut.com/l/_MXco4ic2CpJ8
https://dl.doubtnut.com/l/_KQZILKrTQNS5


9. A capacitor is given a charge . The distance between

the plates of the capacitor is . One of the plates is �xed

and the other plate is moved away from the other till the

distance between them becomes . Find the work done

by the external force.

Watch Video Solution

q

d

2d

10. In the circuit shown in �gure �nd 

  

https://dl.doubtnut.com/l/_ESzwWto965hU
https://dl.doubtnut.com/l/_9HxFJqQZFWww


a. the equivalent capacitance 

b. the charge stored in each capacitor and 

c. the potential di�erence across each capacitor.

A.   

B.   

C.   

D.   

Answer: A

Watch Video Solution

1.2μF 120μC 60V and 40V

1.2μF 120μC 60V and 20V

1.2μF 12μC 60V and 40V

12μF 120μC 60V and 40V

https://dl.doubtnut.com/l/_9HxFJqQZFWww


11. In the circuit shown in �gure �nd

  

a. the equivalent capacitance and 

b. the charge stored in each capacitor.

Watch Video Solution

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


12. Find the charges on the three capacitors shown in

�gure 

Watch Video Solution

13. Using the concept of energy density, �nd the total

energy stored in a 

a. parallel plate capacitor 

b. charged spherical conductor.

Watch Video Solution

https://dl.doubtnut.com/l/_xy6MBNaH1Tev
https://dl.doubtnut.com/l/_UTWdRVQVKgSy


14. An in�nite ladder network is constructed with and

 resistors as shown. Find the equivalent resistance

points  and .

Watch Video Solution

1Ω

2Ω

A B

15. Twelve identical resistances arranged on all edges of a

cube. The resistors are all the same. Then �nd the

equivalent resistance between the edges A and B as

https://dl.doubtnut.com/l/_UTWdRVQVKgSy
https://dl.doubtnut.com/l/_9deoUZeugWns
https://dl.doubtnut.com/l/_Zs7EumBOkKed


shown in �gure. 

Watch Video Solution

16. Find the the equivalent resistance between points 

and . 

A

B

https://dl.doubtnut.com/l/_Zs7EumBOkKed
https://dl.doubtnut.com/l/_UC8OxljFzvxz


Watch Video Solution

17. Find the equivalent capacitance between the point A

and B in �gure . 

Watch Video Solution

https://dl.doubtnut.com/l/_UC8OxljFzvxz
https://dl.doubtnut.com/l/_BDA8bKM9jkb3
https://dl.doubtnut.com/l/_9qk48AkgHEsN


18. An air capacitor is �rst charged through a battery. The

charging battery is then removed and a electric slab of

dielectric constant  is inserted between the plates.

Simultaneously, the distance between the plates is

reduced to half, then �nd change,  and .

A. C Increases , E decreases , V decreases, U decreases

B. C Increases , E decreases , V decreases, U increases

C. C decreases , E decreases , V decreases, U decreases

D. C Increases , E increases , V decreases, U decreases

Answer: A

Watch Video Solution

K = 4

C, E, V U

https://dl.doubtnut.com/l/_9qk48AkgHEsN
https://dl.doubtnut.com/l/_4Ul3xaREKJKg


19. Find the electric potential energy of a uniformly

charged sphere.

Watch Video Solution

20. Find the electric potential energy of a unifomly

charged then spherical shell.

Watch Video Solution

21. What charges will �ow through  and  in the

direction shown in the �gure when swithc  is closed?  

A, B C

S

https://dl.doubtnut.com/l/_4Ul3xaREKJKg
https://dl.doubtnut.com/l/_mubso69okIJo
https://dl.doubtnut.com/l/_6bh5VhKRiFCS


A.  ,  , 

B.  ,  , 

C.  ,  , 

D.  ,  , 

Answer: A

Watch Video Solution

−48μC 120μC −72μC

48μC 120μC −72μC

−48μC 12μC −72μC

−48μC 120μC 72μC

https://dl.doubtnut.com/l/_6bh5VhKRiFCS


22. Prove that in charging a capacitor half of the energy

supplied by the battery is stored in the capacitor and

remaining half is lost during charging.

Watch Video Solution

23. Three capcaitors of capacities  and  are

charged by  and  respectively. Now positive

plates of �rst two capacitors are connected with the

negative plate of third capacitor on one side and negative

plates of �rst wo capacitors are connectes with positive of

third capacitor on the other side. Find 

a. common potential V 

b. �nal charges on di�erent capacitors.

1μF , 2μF 3μF

10V , 20V 30V

https://dl.doubtnut.com/l/_6bh5VhKRiFCS
https://dl.doubtnut.com/l/_X2ItPDZd9hU9
https://dl.doubtnut.com/l/_n2vQ3aTNZEJX


Watch Video Solution

24. In the circuit shown in �gure switch  is closed at time 

. Find  

  

a. Initial current at  and �nal current at  in the

loop. 

b. total charge  �own from the switch.  

c. Final charges on capacitors in steady state at time

  

S

t = 0

t = 0 t = ∞

q

t = ∞

https://dl.doubtnut.com/l/_n2vQ3aTNZEJX
https://dl.doubtnut.com/l/_jnBSeKiMgV5z


d. Loss of energyduring resistribution of charges 

e. Individual loss across  and  resistance.

Watch Video Solution

1Ω 2Ω

25. Switch  is closed at time . in the circuit shown in

�gure.   

a. Find the time varying quantities in the circuit. 

b. Find the their values at time   

c. Find their vales at time   

Find the time constant of all time varying function 

e. Make their exponetial graphs and write their

S t = 0

t = 0

t = ∞

https://dl.doubtnut.com/l/_jnBSeKiMgV5z
https://dl.doubtnut.com/l/_nI5VI8rtRKFF


exponential equations. 

f. just write the equations to slove them to �nd di�erent

time varying functions.

Watch Video Solution

26. In the circuit shown in �gure �nd  at  

Watch Video Solution

Vab 1s

https://dl.doubtnut.com/l/_nI5VI8rtRKFF
https://dl.doubtnut.com/l/_cWXB2HRaBvpq


27. What is capacitance of the capacitor shown in �gure?

Watch Video Solution

28. Find potential di�erence across the capacitor

(obviously in steady state) 

https://dl.doubtnut.com/l/_KFR1MPpiQ9H1
https://dl.doubtnut.com/l/_Lig3HxtkpXfA


Watch Video Solution

https://dl.doubtnut.com/l/_Lig3HxtkpXfA


29. Find the charge stored in the capacitor. 

Watch Video Solution

30. Three parallel metalic plates each of area  are kept as

shown in �gure and charges  and  are given to

them. Find the resulting charge distribution on the six

A

q1, q2 q3

https://dl.doubtnut.com/l/_5vTOh2mpxD1k
https://dl.doubtnut.com/l/_BlJ6X9nEmDlX


surfaces, neglecting edge e�ects as usual, 

Watch Video Solution

31. Area of each plate is . The conducting plates are

connected to a battery of emf  volts. Find charges  to 

A

V q1

https://dl.doubtnut.com/l/_BlJ6X9nEmDlX
https://dl.doubtnut.com/l/_yXOjlE9OlG9p


.  

Watch Video Solution

qt

https://dl.doubtnut.com/l/_yXOjlE9OlG9p


32. In the shown �gure shown 

  

a. Find  and   

`b. total electrostatic potential energy .

Watch Video Solution

q1 q6

https://dl.doubtnut.com/l/_9WBQk57PL61a


33. In the circuit shown in �gure-3.240 switch S is closed at

time t=0. �nd the current through di�erent wires and

charge stored on the capacitor at any time t. 

Watch Video Solution

34. In the circuit shown in �gure, �nd the steady state

charges on oth the capacitors. 

https://dl.doubtnut.com/l/_Vm4LG3QBnqEl
https://dl.doubtnut.com/l/_95KIk1zG76Aw


Watch Video Solution

35. An isolated parallel plate capacitor has circular plates

of radius . If the gap is �lled with a partially

conducting material of dielectric constant  and

conductivity . When the capacitor is

charged to a surface charge density of , the

initial current between the plates is ? 

4.0cm

K

5.0 × 10− 14Ω− 1m− 1

15μC /cm2

1.0μA

https://dl.doubtnut.com/l/_95KIk1zG76Aw
https://dl.doubtnut.com/l/_2pEi0omTaOIg


a. Determine the value of dielectric constant .  

b. If the total joule heating produced is , determine

the separation of the capacitor plates.

Watch Video Solution

K

7500J

36. Three concentric conducting shells  and  of radii

 and  are as shown in �gure. A dielectric of dielectric

constant  is �lled between  and . Find the

A, B C

a, b c

K A B

https://dl.doubtnut.com/l/_2pEi0omTaOIg
https://dl.doubtnut.com/l/_5rZvt5IW5M8p


Exercise

capacitance between A and C. 

Watch Video Solution

1. Find the dimensions of capacitance.

https://dl.doubtnut.com/l/_5rZvt5IW5M8p
https://dl.doubtnut.com/l/_NSq9z6HzXz9F


Watch Video Solution

2. No charge will �ow when two conductors having the

same charge are connected to each other. this statement

true or false?

Watch Video Solution

3. Two conductors of capacitance  and  are

charged to  and  They are now connected by a

conducting wire. Find 

(a) their common potential 

(b) the �nal charges on them 

(c) the loss of energy during, redistribution of charges.

1μF 2μF

+10V −20V

https://dl.doubtnut.com/l/_NSq9z6HzXz9F
https://dl.doubtnut.com/l/_bSxoTE8R97X4
https://dl.doubtnut.com/l/_YSdI1lvj3tos


Watch Video Solution

4. A capacitor has a capacitance of . What amount

of charge must be placed on each of its plates to make the

potential di�erence between its plates equAl to ?

Watch Video Solution

7.28μF

25.0V

5. A parallel air capacitance  has a charge of

magnitude  on each plate. The plates are 

apart. 

(a) What is the potential di�erence between the plates? 

(b) What is the area of each plate? 

(c) What is the surface charge density on each plate?

W t h Vid S l ti

245μF

0.48μC 0.328mm

https://dl.doubtnut.com/l/_YSdI1lvj3tos
https://dl.doubtnut.com/l/_wkwQR2KqXgqK
https://dl.doubtnut.com/l/_Ac9W629id9Lq


Watch Video Solution

6. Two parallel plates have equal and opposite charges.

When the space between the plates is evacuted, the

electric �eld is . When the space is

�lled with electric the electric �eld is 

a. What is the dielectric constant? 

b. What is the charge density on each surface of the

dielectric?

Watch Video Solution

E0 = 3.20 × 105V /m

E − 2.50 × 105V /m

https://dl.doubtnut.com/l/_Ac9W629id9Lq
https://dl.doubtnut.com/l/_iF8AIqLgukDo


7. Find charges on di�erent capacitors. 

A.   

B.   

C.   

D.   

Answer: A

Watch Video Solution

30μC 20μC 10μC

300μC 200μC 100μC

30μC 10μC 10μC

10μC 20μC 10μC

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


8. Find the charges on di�erent capacitors. 

Watch Video Solution

9. Assertion : From the relation  We can say that, if

more charge  is given to a conductor, its capacitance

should increase. 

C =
q

V

q

https://dl.doubtnut.com/l/_SZhtAJ3leomi
https://dl.doubtnut.com/l/_6Y0SH3d3j5qh


Reason : Ratio  will remain constant for a given

conductor.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

q

V

https://dl.doubtnut.com/l/_6Y0SH3d3j5qh


10. Assertion : A parallel plate capacitor is �rst charged

and then distance between the plates is increased. In this

process, electric �eld between the plates remains the

same, while potential di�erence gets decreased. 

Reason:  and  Since , remain same, 

 will remain same while V will decrease.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

E =
q

Aε0

V =
q

Adε0

q

E

https://dl.doubtnut.com/l/_q4KDCqaGofMI


Answer: A

Watch Video Solution

11. Assertion : When an uncharged capacitor is charged by

a battery only  of the energy supplied is stored in the

capacitor. 

Reason : Rest  is lost.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

50 %

50 %

https://dl.doubtnut.com/l/_q4KDCqaGofMI
https://dl.doubtnut.com/l/_lfCXfci6Ex2Y


D. If Assertion is false but the Reason is true.

Answer: A::B

Watch Video Solution

12. Assertion: Discharging graphs of two C.R. circuits

having the same value of C is shown in �gure. From the

graph we can say that   τC1 > τC2

https://dl.doubtnut.com/l/_lfCXfci6Ex2Y
https://dl.doubtnut.com/l/_wUo5G8fLMFoG


  

Reason: 

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

R1 > R2

https://dl.doubtnut.com/l/_wUo5G8fLMFoG


Answer: A

Watch Video Solution

13. Assertion : In series combination, charges on two

capacitors are always equal. 

Reason : If charges are same, the total potential di�erence

applied across two capacitors will be distributed in inverse

ratio of capacities.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

https://dl.doubtnut.com/l/_wUo5G8fLMFoG
https://dl.doubtnut.com/l/_GkeE3FO7xy1C


C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

14. Assertion : Two capacitors are charged from the same

battery nd then connected as shown. A current will �ow i

ntil clock direction as soon as switch is closed. 

https://dl.doubtnut.com/l/_GkeE3FO7xy1C
https://dl.doubtnut.com/l/_XauiXSGf234I


  

Reason: In steady state charges on two capacitors are in

the ratio 1:2.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

https://dl.doubtnut.com/l/_XauiXSGf234I


Answer: D

Watch Video Solution

15. Assertion: In the circuit shown in �gure no charge will

stored in the capacitor. 

  

Reason: Current through  will be zero.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

R2

https://dl.doubtnut.com/l/_XauiXSGf234I
https://dl.doubtnut.com/l/_VSi9XKOCGeWO


B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: B

Watch Video Solution

16. Assertion: In the circuit in �gure, time constant of

charging of capacitor is s   
CR

2

https://dl.doubtnut.com/l/_VSi9XKOCGeWO
https://dl.doubtnut.com/l/_5X3kTEk2Ss3T


  

Reason: In the absence of capcitor in the circuit, two

resistors are in parallel with the battery.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

https://dl.doubtnut.com/l/_5X3kTEk2Ss3T


Answer: D

Watch Video Solution

17. Assertion: Two capacitors are connected in series with a

battery. Energy stored across then is in inverse ratio of

their capacity. 

Reason:  or 

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

U = qV
1

2
U ∝ qV

https://dl.doubtnut.com/l/_5X3kTEk2Ss3T
https://dl.doubtnut.com/l/_cRUqr9wTNlbx


D. If Assertion is false but the Reason is true.

Answer: B

Watch Video Solution

18. Assertion: In the circuit shown in �gure with a dielectric

slab is inserted in , the potential di�erence across 

will decrease. 

  

C2 C2

https://dl.doubtnut.com/l/_cRUqr9wTNlbx
https://dl.doubtnut.com/l/_XkaRGYGJDcDS


Reason: By inserting the slab a current will �ow in the

circuit in clockwise direction.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is

not the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: B

Watch Video Solution

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


19. The separation between the plates of a charged

parallel-plate capacitor is increased. The force between the

plates

A. increases

B. decreases

C. remains same

D. �rst increases then decreases

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_W20yt8Wdzm22


20. If the plates of a capacitor are joined together by as

conducting wire, then its capacitance

A. reamains unchanged

B. decreases

C. become zero

D. becomes in�nite

Answer: D

Watch Video Solution

21. Two metal spheres of radii  and  are connected by a

thin wire. Their separation is very large compared to their

a b

https://dl.doubtnut.com/l/_dA8gmNYA5w72
https://dl.doubtnut.com/l/_B7nE8Ut9g3rM


dimensions. The capacitance of this system is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4πε0(ab)

2πε0(a + b)

4πε0(a + b)

4πε0( )
a2 + b2

2

22.  identical capacitors are connected in parallel to a

potential di�erence . These capacitors are then

reconnected in sereis, their charges being left

undisturbed. The potential di�erence obtained is

n

V

https://dl.doubtnut.com/l/_B7nE8Ut9g3rM
https://dl.doubtnut.com/l/_QaofLM0FFDcc


A. zero

B. 

C. 

D. 

Answer: C

Watch Video Solution

(n − 1)V

nV

n2V

23. In the circuit shown in �gure, the ratio of charge on

 and  capacitor is  5μF 2μF

https://dl.doubtnut.com/l/_QaofLM0FFDcc
https://dl.doubtnut.com/l/_3mjdnKnDq3as


`

A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

5

4

5

3

3

8

https://dl.doubtnut.com/l/_3mjdnKnDq3as


24. In Millikan's oil drop experiment an oil drop of radius 

and change  is held in equilibrium between the plates of

a charged parallel plate capacitor when the potential

change is . To keep a drop radius  and with a change 

 is equilibriu between the plates the potential

di�erence  required is:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

r

Q

V 2r

2Q

V '

V

2V

4V

8V

https://dl.doubtnut.com/l/_6QmFCLBXpnXW


25. Two large parallel sheets charged uniformly with

surfasce charge density  and  are located as shown in

the �gure. Which one of the following graphs shows the

variation of electric �eld along a line perpendicular to the

sheets as one moves from  to  ? 

`

A. `

B. `

C. `

σ −σ

A B

https://dl.doubtnut.com/l/_nl2lbLv6BLz9


D. `

Answer: B

Watch Video Solution

26. When the switch is closed, the initial current through

the  resistor is 

`

A. 

B. 

1Ω

2A

4A

https://dl.doubtnut.com/l/_nl2lbLv6BLz9
https://dl.doubtnut.com/l/_xtISt2jNjEee


C. 

D. 

Answer: B

Watch Video Solution

3A

6

27. A capacitor of capacitance  carrying charge  is

connected to a source of emf . Finally, the charge on

capacitor would be

A. 

B. 

C. 

D. none of these

C Q

E

Q

Q + Ce

CE

https://dl.doubtnut.com/l/_xtISt2jNjEee
https://dl.doubtnut.com/l/_TRS6tdgAQf3W


Answer: C

Watch Video Solution

28. In the circuit the potential di�erence across the

capacitor is . Each resistance is of  The cell is ideal.

The emf of the cell is 

`

A. 

B. 

10V 3Ω

14V

16V

https://dl.doubtnut.com/l/_TRS6tdgAQf3W
https://dl.doubtnut.com/l/_L313Gs5s5oQb


C. 

D. 

Answer: A

Watch Video Solution

18V

24V

29. Four identical capacitors are connected in series with a

 battery as shown in the �gure. The point  is

earthed. The potentials of points  and  are 

`

10V N

A B

https://dl.doubtnut.com/l/_L313Gs5s5oQb
https://dl.doubtnut.com/l/_3lV4fxIna9TS


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10V , 0V

7.5V , − 2.5V

5V , − 5V

7.5V , 2.5V

30. A capacitor of capacity  is charged to . What

is the heat ( in mili joule ) generated when this capacitor is

connected in parallel to n another capacitor of same

capacity?

Watch Video Solution

2μF 100V

https://dl.doubtnut.com/l/_3lV4fxIna9TS
https://dl.doubtnut.com/l/_XTbXaTNSOkma


31. A charged capacitor is discharged through a resistance.

The time constant of the circuit is . Then the value of

time constant for the power dissipated through the

resistance will be

A. 

B. 

C. 

D. zero

Answer: C

Watch Video Solution

η

η

2η

η

2

https://dl.doubtnut.com/l/_XTbXaTNSOkma
https://dl.doubtnut.com/l/_O1211aJvpVHW


32. A capacitor is charged by a cell of emf  the charging

battery is then removed. If an identical capacitor is now

inserted in the circuit in parallel with the previous

capacitor, the potential di�erence across the new

capacitor is

A. 

B. 

C. 

D. zero

Answer: C

Watch Video Solution

E

2E

E

E

2

https://dl.doubtnut.com/l/_UjZAYPRBcqju
https://dl.doubtnut.com/l/_kTwW5IKaEdOP


33. The potential di�erence  between points 

and  for the circuit segment shown in �gure at the given

instant is 

`

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

VA − VB A

B

12V

−12V

6V

−6V

https://dl.doubtnut.com/l/_kTwW5IKaEdOP
https://dl.doubtnut.com/l/_BxDVQ7HRIdEi


34. For the circuit arrangement shown in �gure, in the

steady state condition charge on the capacitor is 

`

A. 

B. 

C. 

D. 

Answer: D

W h Vid S l i

12μC

14μC

2μC

18μC

https://dl.doubtnut.com/l/_BxDVQ7HRIdEi


Watch Video Solution

35. In the circuit as shown in �gure if all the symbols have

their usual meanings, then identify the correct

statements, 

`

A. 

B. 

C. 

q2 = q3, V2 = V3

q1 = q2 + q3, V2 = V3

q1 = q2 = q3, V = V1 + V2 + V3

https://dl.doubtnut.com/l/_BxDVQ7HRIdEi
https://dl.doubtnut.com/l/_DNYj3uEFtA0Q


D. 

Answer: B

Watch Video Solution

q1 + q2 + q3 = 0, , V2 = V3 = V − V − 1

36. An electron enters the region between the plates of a

parallel plate capacitor at an angle  to the plates. The

plate width is , the plate separation is . The electron

follows the path shown just missing the upper plate.

θ

l d

https://dl.doubtnut.com/l/_DNYj3uEFtA0Q
https://dl.doubtnut.com/l/_816wSLMpTGOF


Neglect gravity. Then, 

`

A. 

B. 

C. 

D. The data given is insu�cient to �nd a relation

between d, l and 

tan θ = 2
d

l

tan θ = 4
d

l

tan θ = 8
d

l

θ

https://dl.doubtnut.com/l/_816wSLMpTGOF


Answer: B

Watch Video Solution

37. An in�nite sheet of charge has a surfaces charge

density of . The separation between two

equipotential surfce whose potentials di�er by  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10− 7 C

m2

5V

0.64cm

0.88mm

0.32cm

5 × 10− 7m

https://dl.doubtnut.com/l/_816wSLMpTGOF
https://dl.doubtnut.com/l/_SuDCcONMzxqV


Watch Video Solution

38. Find the equivalent capacitance across  and  for the

arrangement shown in �gure. All the capacitors are of

capacitance   

`

A. 

B. 

C. 

D. none of these

Answer: A

h id l i

A B

C

3C

14

C

8

3C

16

https://dl.doubtnut.com/l/_SuDCcONMzxqV
https://dl.doubtnut.com/l/_3HbkYwive5Fy


Watch Video Solution

39. The equivalent capacitance between  and  is  

`

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

X Y

μF
5

6

μF
7

6

μF
8

3

1μF

https://dl.doubtnut.com/l/_3HbkYwive5Fy
https://dl.doubtnut.com/l/_5kbqA6NR2xKX


40. In the arrangement shown in �gure dielectric constant

 and . If the capacitance across  and 

are  and  respectively, then  will be (the gaps

shown are negligible) 

`

A. 

B. 

C. 

D. 

Answer: D

K1 = 2 K2 = 3 P Q

C1 C2 C1 /C2

1: 1

2: 3

9: 5

25: 24

https://dl.doubtnut.com/l/_5kbqA6NR2xKX
https://dl.doubtnut.com/l/_Nmr9WD498z3E


Watch Video Solution

41. Six equal capacitors each of capacitance C are

connected as shown in the �gure. The equivalent

capacitance between points  and  is 

`

A. 

B. 

C. 

D. 

A B

1.5C

C

2C

0.5C

https://dl.doubtnut.com/l/_Nmr9WD498z3E
https://dl.doubtnut.com/l/_UMp20fFVhkNX


Answer: C

Watch Video Solution

42. Four ways of making a network of �ve capacitor of the

same value are shown in four choices. Three out of four

are identical. The one which is di�erent is

A. `

B. `

C. `

https://dl.doubtnut.com/l/_UMp20fFVhkNX
https://dl.doubtnut.com/l/_NBoRqZPdbvL9


D. `

Answer: D

Watch Video Solution

43. The equivalent capacitance of the arrangement shown

in �gure, if  is the area of each plate is 

A. 

A

C = [ + ]
ε0A

d

K1

2

K2 + K3

K2K3

https://dl.doubtnut.com/l/_NBoRqZPdbvL9
https://dl.doubtnut.com/l/_8LFF9jkYfhEf


B. 

C. 

D. 

Answer: B

Watch Video Solution

C = [ + ]
ε0A

d

K1

2

K2K3

K2 + K3

C = [K1 + ]
ε0A

2d

K2 + K3

K2 + K3

C = [K1 + ]
ε0A

d

K2K3

K2 + K3

44. Find equivalent capacitance between points  and .

[Assume each conducting plate is having same dimensions

and neglect the thickness of the plate  where

A B

= 7μF
ε0A

d

https://dl.doubtnut.com/l/_8LFF9jkYfhEf
https://dl.doubtnut.com/l/_QkJzcmhhF4tc


A is area of plate]`

`

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

7μF

11μF

12μF

15μF

https://dl.doubtnut.com/l/_QkJzcmhhF4tc


45. Two metallic plates are kept parallel to one another

and charges are given to them as shown in �gure. Find the

charge on all the four faces. 

Watch Video Solution

46. Charges  and  are given to two identical metal

plates of area of cross section . the distance between

the plates is . Find the capacitance and potential

2q −3q

A

d

https://dl.doubtnut.com/l/_kYAibm9ObuzQ
https://dl.doubtnut.com/l/_kr6SzDriBTNS


di�erence between the plates. 

Watch Video Solution

47. Find the charged stored in all the capacitors 

Watch Video Solution

https://dl.doubtnut.com/l/_kr6SzDriBTNS
https://dl.doubtnut.com/l/_2huu6KrsmJG0


48. Find the charge stored in the capacitor. 

Watch Video Solution

https://dl.doubtnut.com/l/_HNpOYJINm2H9


49. Find the charge stored in the capacitor. 

Watch Video Solution

50. A  capacitor and a  capacitor are connected in

series across a  supply line.  

a. Find the charge on each capacitor and the voltage

across them. 

1μF 2µF

1200V

https://dl.doubtnut.com/l/_Lab7hRa4PmU3
https://dl.doubtnut.com/l/_qNfsVMjBJpBk


b. The charged capacitors are disconnected from the line

and from each other and reconnected with terminals of

like sign together. Find the �nal charge on each and the

voltage across them.

Watch Video Solution

51. A  capacitor is charged to . After the

charging, battery is disconnected. The capacitor is then

connected in parallel to another capacitor. The �nal

voltage is . Calculate cap the capacity of second

capacitor.

Watch Video Solution

100μF 100V

20V

https://dl.doubtnut.com/l/_qNfsVMjBJpBk
https://dl.doubtnut.com/l/_DMWllp6DX41I


52. An Uncharged capacitor  is connected to a battery

through a resistance . Show that by the time the

capacitor gets fully charged, the energy dissipated in R is

the same as the energy stored in .

Watch Video Solution

C

R

C

53. How many time constants will elapse before the

current in a charging  circuit drops to half of its

initial value?

Watch Video Solution

R − C

https://dl.doubtnut.com/l/_KTSknn1rp6BR
https://dl.doubtnut.com/l/_MwraQeZl5er2


54. A capacitor of capacitance  is given a charge go. At

time  it is connected to an uncharged capacitor of

equal capacitance through a resistance . Find the charge

on the �rst capacitor and the second capacitor as a

function of time . Also plot the corresponding q-t graphs.

Watch Video Solution

C

t = 0

R

t

55. A capacitor of capacitance as C is given a charge Q. At

,it is connected to an ideal battery of emf 

through a resistance R. Find the charge on the capacitor

at time t.

Watch Video Solution

t = 0 (ε)

https://dl.doubtnut.com/l/_J9Sbhx35l9Zf
https://dl.doubtnut.com/l/_jL2NBWFbQg73
https://dl.doubtnut.com/l/_jU4o3CSJALWu


56. Determine the current through the battery in the

circuit shown in �gure. 

  

(a) immediately after the switch S is closed 

(b) after a long time.

Watch Video Solution

57. For the circuit shown in �gure, �nd 

(a) the initial current through each resistor 

(b) steady state current through each resistor 

https://dl.doubtnut.com/l/_jU4o3CSJALWu
https://dl.doubtnut.com/l/_WKfTCEfIRcgv


(c) �nal energy stored in the capacitor 

(d) time constant of the circuit when switch is opened. 

Watch Video Solution

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


58. Find equivalent capacitance between points  and , 

Watch Video Solution

A B

https://dl.doubtnut.com/l/_pAtKo20z3GZY


59. A  capacitor and a  capacitor are

connected in parallel across a  supply line  

(a) Find the charge on each capacitor and the voltage

across each. 

(b) The charged capacitors are disconnected from the line

and from each other, and reconnected to each other with

terminals of unlike sign together. Find the �nal charge on

each and the voltage across each.

Watch Video Solution

4.00μF 6.00μF

660V

60. A  parallel-plate air capacitor has a plate

separation of  and is charged to a potential

5.80μF

5.00mm

https://dl.doubtnut.com/l/_CYSeZUnsLWCS
https://dl.doubtnut.com/l/_xShHxNJItf0j


di�erence of . Calculate the energy density in the

region between the plates, in 

Watch Video Solution

400V

J

m3

61. The dielectric to be used in a parallel-plate capacitor

has a dielectric constant of 3.60 and a dielectric strength

of . The capacitor is to have a capacitance

of  and must be able to withstand a

maximum potential di�erence of . What is the

minimum area the plates of the capacitor may have?

Watch Video Solution

1.60 × 107V /m

1.25 × 10− 9F

5500V

https://dl.doubtnut.com/l/_xShHxNJItf0j
https://dl.doubtnut.com/l/_g7bav8sKSqyN


62. Two condensers are in parallel and the energy of the

combination is , when the di�erence. of potential

between terminals is . With the same two condensers

in series, the energy  J for the same di�erence

of potential across the series combination. What are the

capacities?

Watch Video Solution

0.1J

2V

1.6 × 10− 2

63. A circuit has section  as shown in �gure. The emf of

the source equals , the capacitor capacitances

are equal to  and , and the

potential di�erence . Find the voltage

AB

E = 10V

C1 = 1.0μF C2 = 2.0μF

VA − VB = 5.0V

https://dl.doubtnut.com/l/_l2eh3Q5P4YrP
https://dl.doubtnut.com/l/_hlw4A5bLNjcS


across each capacitor. 

Watch Video Solution

64. Several  capacitors are given, each capable of

withstanding . How would you construct :  

(a) a unit possessing a capacitance of  and capable of

withstanding ?  

(b) a unit possessing a capacitance of  and capable of

withstanding ?

Watch Video Solution

10pF

100V

2pF

500V

20pF

300V

https://dl.doubtnut.com/l/_hlw4A5bLNjcS
https://dl.doubtnut.com/l/_BfiMAFaJx2Xg
https://dl.doubtnut.com/l/_PrVhivNPggwf


65. Two, capacitors  and  are connected in series across

a  supply and it is observed that the potential

di�erence across them are  and . A capacitor of 

 capacitance is now connected in parallel with  and

the potential di�erence across B rises to . Determine

the capacitance of  and 

Watch Video Solution

A B

100V

60V 40V

2p. F A

90V

A B

66. A  parallel-plate capacitor with circular plates is

connected to a  battery.  

(a) What is the charge on each plate? 

(b) How much charge would be on the plates if their

separation were doubled while the capacitor remained

connected to the battery? 

10.0μF

12.0V

https://dl.doubtnut.com/l/_PrVhivNPggwf
https://dl.doubtnut.com/l/_E2Mrh4VGJ8qm


(c) How much charge would be on the plates if the

capacitor were connected to the  batter  after the

radius of each plate was doubled without changing their

separation?

Watch Video Solution

12.0V Y

67. A  capacitor is charged to . Then, a wire is

connected between the plates. How many joule of thermal

energy are produced as the capacitor discharges if all of

the energy th was stored goes into heating the wire?

Watch Video Solution

450μF 295V

https://dl.doubtnut.com/l/_E2Mrh4VGJ8qm
https://dl.doubtnut.com/l/_mXtsXdkS2LDR


68. The plates of a parallel-plate capacitor in vacuum are

 apart and  in area. A potential di�erence

of  is applied across the capacitor. Compute  

(a) the capacitance 

(b) the charge on each plate, and 

(c) the magnitude of the electric �eld in the space

between them.

Watch Video Solution

5.00mm 2.00m2

10, 000V

69. Three capacitors having capacitances of 

and  are connected in series across a 36 potential

di�erence. 

(a) What is the charge on  capacitor?  

8.4μF , 8.2μF

4.21μF

4.2μF

https://dl.doubtnut.com/l/_OD3SlyFjMVjN
https://dl.doubtnut.com/l/_UewAUlSQvHxn


(b) What is the total energy stored in all three capacitors? 

(c) The capacitors are disconnected from the potential

di�erence without allowing them to discharge. They are

then reconnected in parallel with each other, with the

positively charged plates connected together. What is the

voltage across each capacitor in the parallel combination? 

(d) What is the total energy now stored in the capacitors?

Watch Video Solution

70. Find the charges on  and  capacitors  6μF 4μF

https://dl.doubtnut.com/l/_UewAUlSQvHxn
https://dl.doubtnut.com/l/_yNjhwPxtL56U


Watch Video Solution

71. In �gure  and 

.The applied potential is 

  

  

(a) What is the equivalent capacitance of the network

between points  and ? 

(b) Calculate the charge on each capacitor and the

potential di�erence across each capacitor.

C1 = C5 = 8.4μF

C2 = C3 = C4 = 4.2μF

Vab = 220V

a b

https://dl.doubtnut.com/l/_yNjhwPxtL56U
https://dl.doubtnut.com/l/_wNXYjsmuNDYk


Watch Video Solution

72. Two condensers  and  each having slabs of

dielectric constant  are connected in series. When

they are connected across  supply, potential

di�erence across  is  and that across B is . If

the dielectric in the condenser of smaller capacitance is

replaced by one for which , what will be the values

of potential di�erence across them?

Watch Video Solution

A B

K = 2

230V

A 130V 100V

K = 5

73. A capacitor of capacitance  charged upto a

voltage  is connected in parallel to the

C1 = 1.0μF

V = 110V

https://dl.doubtnut.com/l/_wNXYjsmuNDYk
https://dl.doubtnut.com/l/_DdZCwexFdxg8
https://dl.doubtnut.com/l/_ytt9Bm85rw3j


terminals of a circuit consisting of two uncharged

capacitors connected in series and possessing the

capacitance  and . What charge

will �ow through the connecting wires?

Watch Video Solution

C2 = 2.0μF C3 = 3.0μF

74. In �gure the battery has a potential di�erence of .

Find 

  

(a) the equivalent capacitance of all the capacitors across

20V

https://dl.doubtnut.com/l/_ytt9Bm85rw3j
https://dl.doubtnut.com/l/_SRzzmCSBTRW8


the battery and 

(b) the charge stored on that, equivalent capacitance. Find

the charge on 

(c) capacitor 1, 

(d) capacitor 2, and 

(e) capacitor 3.

Watch Video Solution

75. In �gure, battery B supplies . Find the charge on

each capacitor 

12V

https://dl.doubtnut.com/l/_SRzzmCSBTRW8
https://dl.doubtnut.com/l/_tIBmke8SB7rr


  

(a) �rst when only switch S1 is closed and 

(b) later when S2 is also closed. 

(Take  and 

Watch Video Solution

C1 = 1.0μF , C2 = 2.0μF , C3 = 3.0μF

C4 = 4.0μF )

https://dl.doubtnut.com/l/_tIBmke8SB7rr


76. When switch  is thrown to the left in �gure, the plates

of capacitor 1 acquire a potential di�erence . Capacitors

2 and 3 are initially uncharged. The switch is now thrown

to the right. What are the �nal charges  and  on

the capacitors? 

Watch Video Solution

S

V0

q1, q2 q3

https://dl.doubtnut.com/l/_CAudX8Zqb2MM


77. A parallel-plate capacitor has plates of area  and

separation  and is charged to a potential di�erence .

The charging battery is then disconnected, and the plates

are pulled apart until their separation is . Derive

expression in terms of  and  for  

(a) the new potential di�erence 

(b) the initial and �nal stored energies,  and  and 

(c) the work required to increase the separation of plates

from d to .

Watch Video Solution

A

d V

2d

A, d V

Ui Uf

2d

78. In the circuit shown in �gure

 and . FindE1, 2E2 = 20V , R1 = R2 = 10kΩ C = 1μF

https://dl.doubtnut.com/l/_4GvT2oJxJ71C
https://dl.doubtnut.com/l/_xGbVSJzF0Kk0


the current through  and  when  

  

(a)  has been kept connected to  for a long time. 

(b) The switch is suddenly shifted to .

Watch Video Solution

R1, R2 C

S A

B

https://dl.doubtnut.com/l/_xGbVSJzF0Kk0


79.   

(a) What is the potential of point a with respect to point b

in �gure, when switch  is open?  

(b) Which point,  or , is at the higher potential? 

(c) What is the �nal potential of point  with respect to

ground when switch S is closed? 

(d) How much charge �ows through switch  when it is

closed?

S

a b

b

S

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


Watch Video Solution

80.   

(a) What is the potential of point a with respect to point b

in �gure, when switch  is open?  

(b) Which point,  or , is at the higher potential? 

(c) What is the �nal potential of point  with respect to

ground when switch S is closed? 

S

a b

b

https://dl.doubtnut.com/l/_YReyKORkflvH
https://dl.doubtnut.com/l/_QjVtIW4SbD6o


(d) How much charge �ows through switch  when it is

closed?

Watch Video Solution

S

81. In the circuit shown in Figure, the battery is an ideal

one, with emf V. The capacitor is initially uncharged. The

switch S is closed at time t = 0 . 

(a) Find the charge Q on the capacitor at time t. 

(b) Find the current in AB at time t. What is its limiting

https://dl.doubtnut.com/l/_QjVtIW4SbD6o
https://dl.doubtnut.com/l/_pz1xfr15AbQY


value as :  

.

Watch Video Solution

t → ∞

82. Two very large thin conducting plates having same

cross sectional area are placed as shown in �gure. They

are carrying charges  and , respectively. The variation

of electric �eld as a function at x (for  to )

Q 3Q

x = 0 x = 3d

https://dl.doubtnut.com/l/_pz1xfr15AbQY
https://dl.doubtnut.com/l/_qLvIEVKKDXAU


will be best represented by 

A. 

B. 

C. 

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


D. 

Answer: C

Watch Video Solution

83. The electric �eld on two sides of a thin sheet of charge

is shown in the �gure. The charge density on the sheet is 

https://dl.doubtnut.com/l/_qLvIEVKKDXAU
https://dl.doubtnut.com/l/_kq5FclpAhb6d


A. 

B. 

C. 

D. zero

Answer: B

Watch Video Solution

2ε0

4ε0

10ε0

84. In the circuit shown in �gure, the capacitors are

initially uncharged. The current through resistor PQ just

https://dl.doubtnut.com/l/_kq5FclpAhb6d
https://dl.doubtnut.com/l/_rZMr322Em9fZ


after closing the switch is 

A.  from  to 

B.  from  to 

C.  from  to 

D. zero

Answer: D

Watch Video Solution

2A P Q

2A Q P

6A P Q

https://dl.doubtnut.com/l/_rZMr322Em9fZ


85. A graph between current and time during charging of

a capacitor by a battery in series with a resistor is shown.

The graphs are drawn for two circutis.  and 

 are the values of resistance, capacitance and 

of the cell in the two circuits. If only two parameters (out

of resistance, capacitance, ) are di�erent in the two

circuits. What may be the correct options (s) ? 

R1, R2, C1, C2

V1, V2 EMF

EMF

https://dl.doubtnut.com/l/_qVfZs1uQMEj0


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

V1 = V2, R1 > R2, C1 > C2

V1 > V2, R1 > R2, C1 = C2

V1 < V2, R1 < R2, C1 = C2

V1 < V2, R1 = R2, C1, C2

86. A capacitor of capacitance  is charge by a battery of

emf  and internal resistance r. A resistasnce 2 is also

connet in sereis with the capacitor. The amount of heat

liberated inside the battery by the time capacitor is 

charged is

C

E

50 %

https://dl.doubtnut.com/l/_qVfZs1uQMEj0
https://dl.doubtnut.com/l/_vvyu8xJ1eO9z


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

E2C
3

8

E2C

6

E2C

12

E2C

24

87. For the circuit shown in the �gure determine the

charge on capacitor in steady state. 

https://dl.doubtnut.com/l/_vvyu8xJ1eO9z
https://dl.doubtnut.com/l/_SEL9ORILg5JQ


A. 

B. 

C. 

D. zero

Answer: D

Watch Video Solution

4μC

6μC

1μC

https://dl.doubtnut.com/l/_SEL9ORILg5JQ


88. For the circuit shown in the �gure, �nd the charge

stored on capacitor in steady state. 

A. 

B. 

C. zero

D. 

Answer: D

E
RC

R + R0

E − E0
RC

R0

(E − E0)
RC

R + R0

https://dl.doubtnut.com/l/_f4LIdrNTCCRv


Watch Video Solution

89. Two similar parallel plate capacitors each of capaciti 

are connected in series The combination is connected with

a voltage source of . Now, seperation between the

plates of one capacitor is increased by a distance  and

the separation between the plates of another capacitor is

decreased by the distance . The distance between the

plates of each capacitor was  before the chane in

sepration. Then select the correct choice.

A. the new capacity of the system will increase

B. the new capacity of the system will decrease

C. the new capacity of the system will remain same

C0

V0

d

d

2

d

https://dl.doubtnut.com/l/_f4LIdrNTCCRv
https://dl.doubtnut.com/l/_X8D3Kl0G1ZFw


D. data insu�cient

Answer: B

Watch Video Solution

90. The switch shown n the �gure is closed at . The

charge on the capacitor as a function of time is given by 

A. 

t = 0

CV (1 − e− )
t

RC

https://dl.doubtnut.com/l/_X8D3Kl0G1ZFw
https://dl.doubtnut.com/l/_6QBuF3gG6nVF


B. 

C. 

D. 

Answer: C

Watch Video Solution

3CV (1 − e
− )

t

RC

CV (1 − e )
− 3t

RC

CV (1 − e
− )

t

3RC

91. A  capacitor  is charge to a voltage 100 V and a 

C_2 50 V`. The

capacitors are then connected in parallel What is the loss

of energy due to parallel connection?

A. 

B. 

2μF C1

4μF ∩ aci → r ischar ≥ d → avo < as ≥

1.7J

0.17J

https://dl.doubtnut.com/l/_6QBuF3gG6nVF
https://dl.doubtnut.com/l/_p2RgkNFVmGPA


C. 

D. 

Answer: D

Watch Video Solution

1.7 × 10− 2J

1.7 × 10− 3J

92. The �gure shows a graph of the current in a charging

circuit of a capacitor through a resistor of resistance . 10Ω

https://dl.doubtnut.com/l/_p2RgkNFVmGPA
https://dl.doubtnut.com/l/_vktOsrmHV7Up


A. the initial potential di�erence across the capacitor is

B. The capacitor of the capcitor is 

C. the total heat produced in the circuit will be

D. All of the above

100V

F
1

10 ln 2

( )J
500

ln 2

https://dl.doubtnut.com/l/_vktOsrmHV7Up


Answer: D

Watch Video Solution

93. Four capacitors are connected inseries a battery of emf

 as shown in the �gure. The point  is earthed. The

potential of point  is equal in magnitude to potetial of

points  but opposite in sign is 

A. 

10V P

A

B

C1 + C2 + C3 = C4

https://dl.doubtnut.com/l/_vktOsrmHV7Up
https://dl.doubtnut.com/l/_wNIv6nzMFHGo


B. 

C. 

D. its is never possible

Answer: B

Watch Video Solution

+ + =
1

C1

1

C2

1

C3

1

C4

= C4

C1C2C3

C2
1 + C2

2 + C2
3

94. A capacitor of capacity  is charged to a potential

di�erence  and another capacitor of capacity  is

charged to a potential di�erence . The charged

batteries are disconnected and the two capacitors are

connected with reverse polarity (i.e. positive plate of �rst

capacitor is connected to negative plate of second

C

V 2C

4V

https://dl.doubtnut.com/l/_wNIv6nzMFHGo
https://dl.doubtnut.com/l/_fuDQ1XuwX1fu


capacitor). The heat produced during the redistribution of

charge between the capacitors will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

125CV 2

3

50CV 2

3

2CV 2

25CV 2

3

95. A capacitor of capacitance  is charged to a

potential di�erence of . Now, the charging battery is

disconected and the capacitor is connected in parallel to a

2μF

5V

https://dl.doubtnut.com/l/_fuDQ1XuwX1fu
https://dl.doubtnut.com/l/_DxLEDUKqoo2a


resistor of  and another unknown resistor of resistance

 as shown in �gure. If the total heat produced in 

resistance is  then the unknown resistance  is equal

to 

A. 

B. 

C. 

5Ω

R 5Ω

10μJ R

10Ω

15Ω

Ω
10

3

https://dl.doubtnut.com/l/_DxLEDUKqoo2a


D. 

Answer: C

Watch Video Solution

7.5Ω

96. In the circuit shown in �gure switch  is thrown to

position 1 at . when the current in the resistor is ,

it is shifted to position 2. the total heat generated in the

S

t = 0 1A

https://dl.doubtnut.com/l/_DxLEDUKqoo2a
https://dl.doubtnut.com/l/_EogeiWX4hcDV


circuit after shifting to position 2 is 

A. zero

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

625μJ

100μJ

https://dl.doubtnut.com/l/_EogeiWX4hcDV


Watch Video Solution

97. The �ow of charge through switch  if it is closed is  

A. zero

B. 

C. 

D. 

Answer: A

S

q

4

2
q

3

q

3

https://dl.doubtnut.com/l/_EogeiWX4hcDV
https://dl.doubtnut.com/l/_OZ9InEdasgcm


Watch Video Solution

98. Consider the arrangement of three plates  and 

each of the area  and separatioin . The energy sotred

when the plates are fully charged is 

A. 

B. 

C. 

D. 

Answer: B

X, Y Z

A d

ε0A d
V 2

2

ε0A
V 2

d

2ε0A
V 2

d

3εA
V 2

d

https://dl.doubtnut.com/l/_OZ9InEdasgcm
https://dl.doubtnut.com/l/_aidDMUAQRBX3


Watch Video Solution

99. Consider a capacitor charging circuit. Let  be the

charge given to the capacitor in time interval of  and

 be the charge given in the next time interval of .

Let 10  charge be deposited in a time interval  and the

next  charges is deposited in the next time interval 

. Then

A. 

B. 

C. 

D. 

Q1

20ms

Q2 20ms

μC t1

10μC

t2

Q1 > Q2, t1 > t2

Q1 > Q2, t1 < t2

Q1 < Q2, t1 > t2

Q1 < Q2, t1 < t2

https://dl.doubtnut.com/l/_aidDMUAQRBX3
https://dl.doubtnut.com/l/_not2oKC10wdn


Answer: B

Watch Video Solution

100. The current in  resistance and charge stored in the

capacitor are 

A. 

B. 

C. 

D. 

1Ω

4A, 6μC

7A, 12μC

4, 12μC

7A, 6μC

https://dl.doubtnut.com/l/_not2oKC10wdn
https://dl.doubtnut.com/l/_09rdeeSDHhte


Answer: B

Watch Video Solution

101. A capacitor  is connected to two equal resistances as

shown in the �gure. Consider the following statemets 

 

i. At the time of charging of capacitor time constant of the

circuit is   

ii. At the time of discharging of the capacitor the time

constant of the circuit is   

C

2CR

CR

https://dl.doubtnut.com/l/_09rdeeSDHhte
https://dl.doubtnut.com/l/_SAZJ2IM2Pet9


iii. At the time of discharging of the capacitor the time

constant of the circuit is   

iv At the time of charging of the capacitor the time

constant of the circuit is 

A. statements i and ii only are correct

B. statements ii and iii only are correct

C. statements iii and iv only are correct

D. statements i and iii only are correct

Answer: C

Watch Video Solution

2CR

2CR

https://dl.doubtnut.com/l/_SAZJ2IM2Pet9


102. Two capacitors  and  each are

charged to a potential di�erence of  but with

opposite polarity as shown in the �gure. When the switch

 is closed, the new potential di�erence between the

points  and  is 

A. 

B. 

C1 = 1μF C2 = 3μF

100V

S

a b

200V

100V

https://dl.doubtnut.com/l/_rga6opUhOuL3


C. 

D. 

Answer: C

Watch Video Solution

50V

25V

103. Four capacitors are connected as shown in �guere to

a  battery. The potential di�erence between points 30V a

https://dl.doubtnut.com/l/_rga6opUhOuL3
https://dl.doubtnut.com/l/_J8Hkx3k1cCgR


and  

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

b

5V

9V

10V

13V

https://dl.doubtnut.com/l/_J8Hkx3k1cCgR


104. Three uncharged capacitors of capacitance 

and  are connected to one another as shown in �gure.

The potential at  will be 

A. 

B. 

C. 

D. 

C1, C2

C3

O

3V

V
49

11

4V

V
3

11

https://dl.doubtnut.com/l/_Sucon3WicYD3


Answer: B

Watch Video Solution

105. In the circuit shown in �gure potential di�erence

between the points  and  in the steady state is 

A. zero

A B

https://dl.doubtnut.com/l/_Sucon3WicYD3
https://dl.doubtnut.com/l/_nLFx66cjCvv6


B. 

C. 

D. 

Answer: D

Watch Video Solution

6V

4V

V
10

3

106. Two cellls, two resistance and two capacitors are

connected as shown in �gure. The charge on 2μF

https://dl.doubtnut.com/l/_nLFx66cjCvv6
https://dl.doubtnut.com/l/_hUO1qqO9b13Z


capacitors is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

30μC

20μC

25μC

48μC

https://dl.doubtnut.com/l/_hUO1qqO9b13Z
https://dl.doubtnut.com/l/_DA5iBEsKzIHD


107. In the circuit shown in �gure, the capacitor is charged

with a cell of .If the switch is closed at , then at 

, charge on the capacitor is  

A. 

B. 

C. 

D. 

5V t = 0

t = 12s

(0.37)10μC

(0.37)210μC

(0.63)10μC

(0.63)210μC

https://dl.doubtnut.com/l/_DA5iBEsKzIHD


Answer: B

Watch Video Solution

108. The potential di�erence between points  and  of

circuits shown in �gure is 

A. 

a b

( )C2
E1 + E2

C1 + C2

https://dl.doubtnut.com/l/_DA5iBEsKzIHD
https://dl.doubtnut.com/l/_gzvihCerx3YC


B. 

C. 

D. 

Answer: C

Watch Video Solution

( )C2
E2 − E2

C1 + C2

( )C1
E1 + E2

C1 + C2

( )C1
E1 − E2

C1 + C2

109. A capacitors  is charged to a potential  and

connected to another capacitor in seris with a resistor 

as shown. It is observed that heat  is dissipated across

resistance , tilll the circuit reaches steady state. Same

process is repeated using resistance of . If  is heat

C1 V

R

H1

R

2R H2

https://dl.doubtnut.com/l/_gzvihCerx3YC
https://dl.doubtnut.com/l/_Wddg3Syy8vAQ


dissipated in this case then 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

= 1
H2

H1

= 4
H2

H1

=
H2

H1

1

4

= 2
H2

H1

https://dl.doubtnut.com/l/_Wddg3Syy8vAQ


110. In the circuit diagram the current through the battery

immediately after the switch  is closed is  

A. zero

B. 

C. 

S

E

R1

E

R1 + R2

https://dl.doubtnut.com/l/_Wddg3Syy8vAQ
https://dl.doubtnut.com/l/_d0b5oRtK9YQx


D. 

Answer: B

Watch Video Solution

+
E

R1

R2R3

R2 + R3

111. In the circuit shown switch  is closed at . Let 

and  be the current at any �nite time t then the ratio   

S t = 0 i1

i2

i1

i2

https://dl.doubtnut.com/l/_d0b5oRtK9YQx
https://dl.doubtnut.com/l/_tXQ9FJEvSudX


A. is constant

B. increases with line

C. decrease with time

D. �rst increases then decreases

Answer: B

Watch Video Solution

112. A charged capacitor is allowed to dischare through a

resistor by closing the key at the instant . At the

instant , the reading of the ammeter falls half

the initial vaslue. The resistance of the ammeter is equal

t = 0

t = (ln 4)μs

https://dl.doubtnut.com/l/_tXQ9FJEvSudX
https://dl.doubtnut.com/l/_KmYcvE0dDMHX


to 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0.5Ω

1Ω

2Ω

4Ω

https://dl.doubtnut.com/l/_KmYcvE0dDMHX
https://dl.doubtnut.com/l/_HRa73EirwUIX


113. Five identical capacitor plates are arranged such that

they make four capacitors each of  The plates are

connected to a source of emf . The charge on plate 

is 

A. 

B. 

C. 

D. 

2μF .

10V C

+20μC

+40μC

+60μC

+80μC

https://dl.doubtnut.com/l/_HRa73EirwUIX


Answer: B

Watch Video Solution

114. A capacitor of capacitance  is charged to a potential

di�erence  from a cell and then disconnected from it. A

charge  is now given to its positive plate. The potential

di�erence across the capacitor is now

A. 

B. 

C. 

D.  if 

Answer: C

C

V

+Q

V

V +
Q

C

V +
Q

2C

V −
Q

C
Q < CV

https://dl.doubtnut.com/l/_HRa73EirwUIX
https://dl.doubtnut.com/l/_Ly9JN1bm6jrs


Watch Video Solution

115.  and  are large, parallel conducting plates close to

each other. Each face has an area .  is given a charge 

.  is without any charge. Points  and  are as shown

in the �gure. 

X Y

A X Q

Y A, B C

https://dl.doubtnut.com/l/_Ly9JN1bm6jrs
https://dl.doubtnut.com/l/_ecDMIgWd7wXD


A. The �eld at  is 

B. The �eld at  is 

C. The �els at  and  are of the same magnitude

D. The �eds at  and  are of the same magnitude, but

in opposite directions

Answer: A::C::D

Watch Video Solution

B
Q

2εA

B
Q

ε0A

A, B C

A C

116. In the circuit shown in the �gure, switch  is closed at

time . Select the correct statements.  

S

t = 0

https://dl.doubtnut.com/l/_ecDMIgWd7wXD
https://dl.doubtnut.com/l/_baelFVYIk2ea


A. Rate of increase of charge is same in both the

capacitors

B. Ratio of charge stored in capacitors  and  at any

time t would be 

C. Time constants of both the capacitors are equal

D. Steady state chares on capacitors  and  are in

the ratio of 

C 2C

1: 2

C 2C

1: 2

https://dl.doubtnut.com/l/_baelFVYIk2ea


Answer: B::C::D

Watch Video Solution

117. An electrical circuit is shown in the given �gure. The

resistance of each voltmeter is in�nite and ech ammeter is

. The charge on the cpacitor of  in steady

staste is . Chose correct statement(s) regarding the

100Ω 100μF

4mC

https://dl.doubtnut.com/l/_baelFVYIk2ea
https://dl.doubtnut.com/l/_O6lrM8xjOWnP


given circuit. 

A. Reading of voltmeter 

B. Reading of ammeter  is zero and  is 

C. Reading of voltmeter  is 

D. Emf of the ideal cell is 

V2is16

A1 A2 A
1

25

V1 40V

66V

https://dl.doubtnut.com/l/_O6lrM8xjOWnP


Answer: B::C::D

Watch Video Solution

118. In the circuit shown,  and  are equal resistances.

When  is closed, the capcitor Ccharges from the cell of

emf epsilon and reaches a steady state. 

A B

S

https://dl.doubtnut.com/l/_O6lrM8xjOWnP
https://dl.doubtnut.com/l/_NBVBmlUAsK49


A. During charging, more heat is produced in A than in

B

B. In stedy state heat is produced at the same rate in A

and B

C. In the steady state, energy stored in C is 

D. In the steady state energy stored in C is 

Answer: A::B::D

Watch Video Solution

Cε21

4

Cε21

8

119. A parallel plate capacitor is charged from a cell and

then isolated from it. The separation between the plates is

now increased

https://dl.doubtnut.com/l/_NBVBmlUAsK49
https://dl.doubtnut.com/l/_3U6lGxd6mCPH


A. The force of attraction between the plates will

decrease

B. The �eld in the region between the plates will not

change

C. The energy stored in the capacitor will increase

D. The potential di�erence between the plates will

decrease

Answer: B::C

Watch Video Solution

120. In the circuit shown each capacitor has a capcitance 

. The emf of the celll is . If the switch  is closed then  

C

E S

https://dl.doubtnut.com/l/_3U6lGxd6mCPH
https://dl.doubtnut.com/l/_ZW50y18hxC35


A. Positive charge wil �ow out of the positive terminal

of the cell

B. Positive charge will enter the positive terminal of the

cell

C. the amount of the charge �owing through the cell

will be  CE
1

3

https://dl.doubtnut.com/l/_ZW50y18hxC35


D. the amount of charge �owing through the cell is

Answer: A::D

Watch Video Solution

( )CE
4

3

121. Two capacitors of  and  are charged to 

and , respectively. The plates of capacitor are

connected as shown in the �gure. An uncharged capacitor

2μF 3μF 150V

120V

https://dl.doubtnut.com/l/_ZW50y18hxC35
https://dl.doubtnut.com/l/_yuhz1qpTokCq


of capacity  falls to the free end of the wire. Then  

A. chargeg on  capacitor is 

B. charge on capacitor is 

C. positive chasrge �ows through A from right to left

D. positive charge �ows through A from left to right

Answer: A::B::D

Watch Video Solution

1.5μF

1.5μF 180μF

2μF 120μF

https://dl.doubtnut.com/l/_yuhz1qpTokCq


122. A parallel plate capacitor is charged and then the

battery is disconnected. When the plates of the capacitor

are brought closer, then

A. energy stored in the capacitor decreases

B. the potential di�erences between the plates

decreases

C. the capacitance increases

D. the electric �eld between the plates decreases

Answer: A::B::C

Watch Video Solution

https://dl.doubtnut.com/l/_yuhz1qpTokCq
https://dl.doubtnut.com/l/_H4oV8FRMUT6O
https://dl.doubtnut.com/l/_tTfaxdBtNG23


123. A capacitor of  (practically not possible to have a

capacity of ) is charged by a battery of . The battery is

removed and circuit is made as shown. Switch is closed at

time  . Choose the correct options.  

A. At time  current in the circuirt is 

2F

2F 6v

t = 0

t = 0 2A

https://dl.doubtnut.com/l/_tTfaxdBtNG23


B. At time second, potential di�erence

across capacitor is 

C. At time  second potential di�erence

across  resistance is 

D. At time  second, potential di�erence

across  resistance is 

Answer: A::B::C::D

Watch Video Solution

t = (6 ln 2)

3V

t = (6 ln 2)

1Ω 1V

t = (6 ln 2)

2Ω 2V

124. given that potential di�erene across  capacitor is 

. Then,  

1μF

10V

https://dl.doubtnut.com/l/_tTfaxdBtNG23
https://dl.doubtnut.com/l/_OsINWSrcSTVV


A. potential di�erence across  capacitor is 

B. potential di�erence acros  capacitor is 

C. potential diference across e capacitor is 

D. value of  is 

Answer: B

Watch Video Solution

4μF 40V

4μF 2.5V

3μF 5V

E 50V

https://dl.doubtnut.com/l/_OsINWSrcSTVV
https://dl.doubtnut.com/l/_jT4nYDgKYUxM


125. The capacitor  in the �gure shown initially carries a

charge . When the switches  and  are closed,

capacitor  is connected in series to a resistor  and a

second capacitor  which is initially uncharged.  

  

The charge �own through wires as a function of time is 

where 

A. 

C1

q0 S1 S2

C1 R

C2

C =
C1C2

C1 + C2

q0e
− + q0

t

RC
C

C2

https://dl.doubtnut.com/l/_jT4nYDgKYUxM


B. 

C. 

D. 

Answer: B

Watch Video Solution

x[1 − e
− ]

q0C

C1

t

RC

q0 e
−C

C1

t

CR

q0e
− t

RC

126. The capacitor  in the �gure shown initially carries a

charge . When the switches  and  are closed,

capacitor  is connected in series to a resistor  and a

second capacitor  which is initially uncharged.  

C1

q0 S1 S2

C1 R

C2

https://dl.doubtnut.com/l/_jT4nYDgKYUxM
https://dl.doubtnut.com/l/_qSM76J8GMagL


  

the total head dissipated in the circuit during the

discharging process of  is

A. 

B. 

C. 

D. 

C1

× C
q2

0

2C 2
1

q2
0

2C

q2
0C2

2C 2
1

q2
0

2C1C2

https://dl.doubtnut.com/l/_qSM76J8GMagL


Answer: A

Watch Video Solution

127. Figure shows a parallel plate capacitor with plate area

 and plate separation . A potential di�erence is being

applied between the plates. The battery is then

disconnected and a dielectric slab of dieletric constant 

is placed in between the plates of the capacitor as shown. 

  

A d

K

https://dl.doubtnut.com/l/_qSM76J8GMagL
https://dl.doubtnut.com/l/_iyqB3NphPVlZ


The electric �eld in the gaps between the plates and the

electric slab will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ε0AV

d

V

d

KV

d

V

d − t

128. Figure shows a parallel plate capacitor with plate area

 and plate separation . A potential di�erence is being

applied between the plates. The battery is then

A d

https://dl.doubtnut.com/l/_iyqB3NphPVlZ
https://dl.doubtnut.com/l/_Pb7SUDTqiuxf


disconnected and a dielectric slab of dielectric constant K

is placed in between the plates of the capacitor as shown. 

  

The electric �eld in the dielectric slab is

A. 

B. 

C. 

D. 

Answer: A

V

Kd

KV

d

V

d

KV

t

https://dl.doubtnut.com/l/_Pb7SUDTqiuxf


Watch Video Solution

129. Five identical conducting plates,  and  are

�xed parallel pltes equidistant from each other (see

�gure). A conductor connects plates 2 and 5 while another

conductor joins 1 and 3. The junction of 1 and 3 and the

plate 4 are connected to a source of constant emf . Find

  

(a) the e�ective capacity of the system between the

terminals of source. 

(b) the charges on the plates 3 and 5. Given,  distance

1, 2, 3, 4 5

V0

d =

https://dl.doubtnut.com/l/_Pb7SUDTqiuxf
https://dl.doubtnut.com/l/_g5N2h7aYeL4j


between any two successive plates and  area of

either face of each plate.

Watch Video Solution

A =

130. A  capacitor  is charged to . The

charging battery is then removed and the capacitor is

connected in parallel to an uncharged  capacitor 

. 

μF C1 V0 = 120V

+4μF C2

https://dl.doubtnut.com/l/_g5N2h7aYeL4j
https://dl.doubtnut.com/l/_TYq2PZijSwcP


 

(a) what is the potential di�erence  across the

combination? 

(b) what is the stored energy before and after the switch

 is closed?

Watch Video Solution

V

S

https://dl.doubtnut.com/l/_TYq2PZijSwcP


131. Condensers with capacities  and  are

charged to the voltage,  and 

correspondingly. The circuit is closed. Find the voltage on

all condensers in the equilibrium. 

Watch Video Solution

C, 2C, 3C 4C

V , 2V , 3V 4V

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


132. In the circuit shown, a time varying voltage 

volt is applied where  is in second. At time ,

determine the Current through the resistor  and

through the capacitor   

A. 

B. 

C. 

D. 

Answer: D

V = 2000t

t t5ms

R = 4Ω

C300μF

0.3A

0.4A

0.5A

0.6A

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


Watch Video Solution

133. A capacitor of capacitance  is connected to a

source of constant emf of ,Then switch was shifted

to contact 2 from contact 1. Find the amount of heat

generated in the  resistance. 

Watch Video Solution

5μF

200V

400Ω

https://dl.doubtnut.com/l/_FTZcrMApJarr
https://dl.doubtnut.com/l/_60bSStdtwmpP


134. Analyse the given circuit in the steady state condition.

Charge on the capacitor is . If the e.m.f. of the

battery is  then �nd the value of . 

Watch Video Solution

q0 = 16μC

6k k

https://dl.doubtnut.com/l/_60bSStdtwmpP
https://dl.doubtnut.com/l/_QDfI11sV1qUH


135. Find the potential di�erence between points  and 

 of the system shown in �gure, if the emf is equal to 

 and the capacitance ratio .  

Watch Video Solution

M

N

E = 110V is2
C1

C2

https://dl.doubtnut.com/l/_6e2tvNeVZgm0


136. In the given circuit diagram, �nd the charges which

�ow through directions 1 and 2 when switch  is closed. 

Watch Video Solution

S

137. Two capacitors  and  with capacities  and 

are charged to a potential di�erence of  and ,

A B 3μF 2μF

100V 180V

https://dl.doubtnut.com/l/_VPxf5HQWOjV8
https://dl.doubtnut.com/l/_KKmbGbaBY1js


respectively. The plates of the capacitors are connected as

show in �gure with one wire of each capacitor free. The

upper plate of  is positive and that of  is negastive. An

uncharged  capcitor  with lead wires falls on the

free ends to complete the circuit. Calculate 

a. the �nal charge on the three capacitors. 

b. the amount of electrostatic energy stored in the system

before and after completion of the circuit. 

Watch Video Solution

A B

2μF C

https://dl.doubtnut.com/l/_KKmbGbaBY1js


138. The capactor  in the �gure initially carries a charge 

. When the i switch  and  are closed, capacitor  is

connected to a resistor  and a second capacitor ,

which initially does not carry any charge. 

(a) Find the charges deposited on the capacitors in steady

state and the current through R as a function of time. 

(b) What is heat lost in the resistor after a long time of

closing the switch? 

Watch Video Solution

C1

q0 S1 S2 C1

R C2

https://dl.doubtnut.com/l/_KKmbGbaBY1js
https://dl.doubtnut.com/l/_m3TGcDEN4fUx


Watch Video Solution

139. A leaky parallel plate capacitor is �lled completely with

a material having dielectric constant  and electrical

conductivity . If the charge on

the capacitor at the instant  is , then

calculate the leakage current at the instant .

Watch Video Solution

K = 5

σ = 7.4 × 10− 12Ω− 1m− 1

t = 0 q0 = 8.55μC

t = 12s

140. A parallel plate vacuum capacitor with plate area A

and separation x has charges  and  on its plates.

The capacitor is disconnected from the source of charge,

so the charge on each plate remains �xed. 

(a) What is the total energy stored in the capacitor? 

+Q −Q

https://dl.doubtnut.com/l/_m3TGcDEN4fUx
https://dl.doubtnut.com/l/_AZdaDYqPXXBP
https://dl.doubtnut.com/l/_EC6AG18Pk1Ty


(b) The plates are pulled apart an additional distance dx.

What is the change in the stored energy? 

(c) If  is the force with which the plates attract each

other, then the change in the stored energy must equal

the work  done in pulling the plates apart.

Find an expression for .  

(d) Explain why  is not equal to , where  is the

electric �eld between the plates.

Watch Video Solution

F

dW = Fdx

F

F QE E

141. A spherical capacitor has the inner sphere of radius

 and the outerone of . If the inner sphere is

earthed and the outer one is charged with a charge of

 and isolated. Calculate ltbr. (a) the potential to which

2cm 4cm

2μC

https://dl.doubtnut.com/l/_EC6AG18Pk1Ty
https://dl.doubtnut.com/l/_DnBPNxQ89W1L


the outer sphere is raised. 

(b) the charge retained on the outer surface of the outer

sphere.

Watch Video Solution

142. Calculate the charge on each capacitor and the

potential di�erence across it in the circuits shown in

�gure for the cases : 

https://dl.doubtnut.com/l/_DnBPNxQ89W1L
https://dl.doubtnut.com/l/_rR0KGJvfC4E3


  

(i) switch S is closed and 

(ii) switch  is open.  

(iii) In. �gure (b), what is the potential of point  when 

is open?

Watch Video Solution

S

A S

https://dl.doubtnut.com/l/_rR0KGJvfC4E3


143. In the shown network, �nd the charges on capacitors

of capacitances  and , in steady state.  

Watch Video Solution

5μF 3μF

144. In the circuit shown,

with  completely uncharged, switch S is suddenly closed

(at ).  

E = 18kV , C = 10μF , R1 = 4MΩ, R2 = 6MΩ, R3 = 3MΩ

c

t = 0

https://dl.doubtnut.com/l/_z3hQDCdwtoVj
https://dl.doubtnut.com/l/_ry7NpLrPb0JL


  

(a) Determine the current through each resistor for 

and   

(b) What are the values of  (potential di�erence across 

) at  and . ?  

(c) Plot a graph of the potential di�erence  versus  and

determine the instantaneous value of .

Watch Video Solution

t = 0

t = 0

V2

R2 t = 0 t = ∞

V2 t

V2

https://dl.doubtnut.com/l/_ry7NpLrPb0JL


145. The charge on the capacitor is initially zero. Find the

charge on the capacitor as a function of time . All

resistors are of equal value . 

Watch Video Solution

t

R

146. The capacitors are initially uncharged. In a certain

time the capacitor of capacitance  gets a charge of 2μF

https://dl.doubtnut.com/l/_TzuGxGOO5ewk
https://dl.doubtnut.com/l/_iCFHvosCxuMn


. In that time interval �nd the heat produced by each

resistor individually. 

Watch Video Solution

20μC

147. A capacitor of capacitance  has potential di�erence 

 and another capacitor of capacitance C is uncharged.

They are joined to form a closed circuit as shown in the

�gure. 

C

E

2

https://dl.doubtnut.com/l/_iCFHvosCxuMn
https://dl.doubtnut.com/l/_zTK0ClfoV2xB


  

a. Find the current in the circuit at t =0. 

b. Find the charge on C as a function of time.

Watch Video Solution

148. The capacitor shown in �gure has been charged to a

potential di�erence of  volt, so that it carries a charge 

 with both the switches  remaining open.

Switch  is closed at . At  switch  is

opened and  is closed. Find the charge on the capacitor

V

CV S1 and S2

S1 t = 0 t = R1C S1

S2

https://dl.doubtnut.com/l/_zTK0ClfoV2xB
https://dl.doubtnut.com/l/_JDZlTvDMVdaG


at .  

Watch Video Solution

t = 2R1C + R2C

149. The switch  is closed at  . the capacitor  is

uncharged but  has a charge  at . If 

 ,  , .

S t = 0 C

C0 Q0 = 2μC t = 0

= 100Ommega C = 2μF C0 = 2μF , E = 4V

https://dl.doubtnut.com/l/_JDZlTvDMVdaG
https://dl.doubtnut.com/l/_moMwT77DXHyN


Calculate i ( ) in the circuit. 

Watch Video Solution

t

150. A time varying voltage is applied to the clamps  and

 such that voltage across the capacitor plates is as

shown in the �gure. Plot the time dependence of voltage

A

B

https://dl.doubtnut.com/l/_moMwT77DXHyN
https://dl.doubtnut.com/l/_6UEChz7BArXK


across the terminals of the esistance  and .  

Watch Video Solution

E D

151. In the above problem if given graph is between 

and time. Then plot graph between  and time.

Watch Video Solution

VAB

VED

152. Initially, the switch is in position 1 for a long time. At

, the switch is Obtain expressions for  and  for t = 0 VC VR

https://dl.doubtnut.com/l/_6UEChz7BArXK
https://dl.doubtnut.com/l/_bcCGFEk92j0I
https://dl.doubtnut.com/l/_aopbxbG3ofyJ


  

Watch Video Solution

t > 0

153. For the arrangement shown in the �gure, the switch is

closed at .  is initially uncharged while  has a

charge of   

t = 0 C2 C1

2μC

https://dl.doubtnut.com/l/_aopbxbG3ofyJ
https://dl.doubtnut.com/l/_Nku54BiNvR3E


  

(a) Find the current comingn out of the battery just after

the switch is closed. 

(b) Find the charge on the capacitors in the steady state

condition.

Watch Video Solution

154. In the given circuit the switch ils closed in the positin

1 at  and then moved to 2 after . Derive andt = 0 250μs

https://dl.doubtnut.com/l/_Nku54BiNvR3E
https://dl.doubtnut.com/l/_bBWXSSvyIIC5


expression for current as a functioin of time for .

Also plot the variation of current with time. 

Watch Video Solution

t > 0

155. A charged capacitor  is discharged through a

resistance R by putting switch S in position 1 of the circuit

as shown in �g.5.201. When the discharge current reduces

to , the switch is suddenly shifted to position 2.

Calculate the amount of heat liberated in resistor R

starting form this instant. Also calculate current I through

C1

i0

https://dl.doubtnut.com/l/_bBWXSSvyIIC5
https://dl.doubtnut.com/l/_UKEOBvXSmxbM


Objective Type

the circuit as a function of time. 

Watch Video Solution

1. In the circuit shown as potential di�erence of  is

appliled across . The potential di�erence between the

60V

AB

https://dl.doubtnut.com/l/_UKEOBvXSmxbM
https://dl.doubtnut.com/l/_cPmUD6qHnPQi


points  and  is  

`

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

M N

10V

15V

20V

30V

https://dl.doubtnut.com/l/_cPmUD6qHnPQi

