
PHYSICS

BOOKS - AAKASH SERIES

CAPACITORS

Lecture Sheet Exercise I Level I Main Straight Objective Type Questions

1. In the given circuit the e�ective capacity between A and B is 

A. 

B. 

20μF

5μF

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_JAEXg8YWRacw


C. 

D. 

Answer: B

Watch Video Solution

30μF

10μF

2. If the equivalent capacity between A and B in the circuit is , the

capacity C is 

A. 

12μF

5μF

https://dl.doubtnut.com/l/_JAEXg8YWRacw
https://dl.doubtnut.com/l/_gax9QUwZyZsF


B. 

C. 

D. 

Answer: A

Watch Video Solution

3μF

4μF

8μF

3. The net capacity across AB in _____   

A. 

B. 

μF

8μF

6μF

https://dl.doubtnut.com/l/_gax9QUwZyZsF
https://dl.doubtnut.com/l/_XdVqSXYNRojH


C. 

D. 

Answer: A

Watch Video Solution

2μF

4μF

4. Find the equivalent capacitance across . A & B 

A. 

B. 

C. 

D. none

Answer: B

mf
28

3

mF
15

2

15mF

https://dl.doubtnut.com/l/_XdVqSXYNRojH
https://dl.doubtnut.com/l/_S2qrQ0aUpifX


Watch Video Solution

5. 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/_S2qrQ0aUpifX
https://dl.doubtnut.com/l/_JTSLlwT0YD3Y


Lecture Sheet Exercise I Level Ii Advanced Straight Objective Type Questions

Answer: B

Watch Video Solution

1. Find the capacitance of a system of two identical metal balls of radius .

a . if the distance between their centres in equal to .b., with to 

The system is located in a uniform dielectric with relative permittivity 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

b > > a

ε

C = πε0εa

C = 5πε0εa

C = 2πε0εa

C = 2πε0ε/a

https://dl.doubtnut.com/l/_JTSLlwT0YD3Y
https://dl.doubtnut.com/l/_eefjby6gqPP5
https://dl.doubtnut.com/l/_aYGpoNowkMZu


2. Two long straight wires with equal cross-sectional radii a are located

parallel to each other in air. The distance between their axes equal b. Find

the mutual capacitance of the wires per unit length under the condition

 .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

b > > a

C ≈ πε0 /ln(b/a)

C ≈
πε0

ln(a/b)

C ≈ π/ε0 ln(b/a)

C ≈ πε0 ln(ba)

3. Two conductors carrying equal and opposite changes create a non-

uniform �eld as shown in �g. What is the capacity of this capacity if the

https://dl.doubtnut.com/l/_aYGpoNowkMZu
https://dl.doubtnut.com/l/_Og5zsWsnOTAt


�eld along Y-axis varies as  with B = constant  

A. A) 

B. B) 

C. C) 

D. D) 

Answer: B

Watch Video Solution

E = [1 + By2]
Q

ε0A

C =
ε0A

d

C =
ε0A

d[1 + Bd2]1
3

C =
ε0AB

2d

C =
ε0A

d[1 + Bd2]1
2

https://dl.doubtnut.com/l/_Og5zsWsnOTAt


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

stair-like structure as shown in. The area of each stair is , and the

height is 

d. Find the capacitance of this arrangement. 

.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A/3

ε0A(3d2 + 6bd + 2b2)

3d(d + b)(d + 2b)

ε0A(3d2 − 6bd − 2b2)

3d(d − b)(d − 2b)

ε0A(2d2 − bd − 2b2)

3d(d + b)(d + 2b)

ε0A(d2 − bd − b2)

3d(d + b)(d + b)

https://dl.doubtnut.com/l/_Rl0P7Zn3w4cP


5. Five conducting parallel plates having area A and separation between

them d, are placed as shown in the �g. Plate number 2 and 4 are

connected with a conducting wire and between point A and B a cell of

emf.  is connected . The change �ows through the cell is  

A. 

. ε.

3

4

ε0Aε

d

https://dl.doubtnut.com/l/_zGx07FhJiPxd


B. 

C. 

D. 

Answer: B

Watch Video Solution

2

3

ε0Aε

d

4ε0Aε

d

ε0Aε

2d

6. Find the change on the capacity  in the circuit shown in the

�gure . 

C = 1μF

https://dl.doubtnut.com/l/_zGx07FhJiPxd
https://dl.doubtnut.com/l/_CgcZi8L5Lz25


Lecture Sheet Exercise I Level Ii Advanced Matrix Matching Type Questions

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

10μC

13μC

12μC

24μC

1. Six identical capacitors of each capacitance  are arranged as shown

in �g .In column-I, equivalent capacitance between two selected points is

de�ned . Match them for their value given in Column-II 

C0

https://dl.doubtnut.com/l/_CgcZi8L5Lz25
https://dl.doubtnut.com/l/_UdvXeWogJ44E


 

Watch Video Solution

COLUMN - I COLUMN - II

A) CAB p) 2C0

B) CAC q) C0

C) COA r) C0

D) COB s) C0

3
2

5
3

4
3

2. Five identical conducting plates 1,2,3,4 and 5 are �xed parallel to and

equidistant from each other as shown in �gure. Plate 2 and 5 are

connected by a conductor while 1 and 3 are joined by another conductor .

The junction of 1 and 3 and the plate 4 are connected to a source of

constant emf .  

Match the following : 

V0

https://dl.doubtnut.com/l/_UdvXeWogJ44E
https://dl.doubtnut.com/l/_NevKeyhiV6GN


Lecture Sheet Exercise I Level Ii Advanced Integer Type Questions

  

Watch Video Solution

1. Six identical capacitors of each capacitance .C. are arranged as shown in

�g .The equivalent capacitance between A and B is  . The value of .K.
KC

8

https://dl.doubtnut.com/l/_NevKeyhiV6GN
https://dl.doubtnut.com/l/_mf81uLc5Y9Pf


Lecture Sheet Exercise Ii Level I Main Straight Objective Type Questions

is ..........

Watch Video Solution

1. The P.D in volts between the points A and B is 

https://dl.doubtnut.com/l/_mf81uLc5Y9Pf
https://dl.doubtnut.com/l/_xN0Ex9J4wKnG


A. 6V

B. 4V

C. 8V

D. 10V

Answer: A

Watch Video Solution

2. Find the potential di�erence  , between the points a and b

shown in each part of the �gure. 

Va − Vb

https://dl.doubtnut.com/l/_xN0Ex9J4wKnG
https://dl.doubtnut.com/l/_zZvWA1XX7KXJ


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−5.2V

−6.3V

−10.3V

−12.5V

3. In the circuit, all capacitor are identical, each of capacity  and they

are in�nite in number. If AB is connected to a battery of 10V then the

2μF

https://dl.doubtnut.com/l/_zZvWA1XX7KXJ
https://dl.doubtnut.com/l/_OQlWvarLdF2r


charge drawn from the battery is : 

A. 

B. 

C. 

D. 

40μC

20μC

10μC

5μC

https://dl.doubtnut.com/l/_OQlWvarLdF2r


Answer: A

Watch Video Solution

4. Three capacitors with capacitances of  are

connected in series. Each capacitor gets punctured, if a potential

di�erence just exceeding 100 volt is applied. If the group is connected

across 220 volt circuit then the capacitor most likely to puncture �rst is

A. capacitance 

B. capacitance 

C. capacitance 

D. capacitance  (or)  (or) 

Answer: A

Watch Video Solution

1μF , 2μF and 3μF

1μF

2μF

3μF

1μF 2μF 3μF

https://dl.doubtnut.com/l/_OQlWvarLdF2r
https://dl.doubtnut.com/l/_C3RRZVCR9SK6


5. A parallel plate capacitor of capacity  is charged to a potential 

 is the energy stored in the capacitor when the battery is

disconnected and the plate separation is doubled, and  is the energy

stored in the capacitor when the charging battery is kept connected and

the separation between the capacitor plates is dounled. �nd the ratio

.

A. 4

B. 

C. 2

D. 

Answer: A

Watch Video Solution

C0

V0, E1

E2

E1 /E2

3/2

1/2

6. A capacitor of capacitance  withstand a maximum voltage of 

, and another capacitor of capacitance , can with

C1 = 1μF

V1 = 6KV C2 = 2μF

https://dl.doubtnut.com/l/_fuUWw9waZN22
https://dl.doubtnut.com/l/_e03s2i9lTDrY


Lecture Sheet Exercise Ii Level I Advanced Straight Objective Type Questions

stand a maximum voltage of . If they are connected in series,

what maximum voltage will the system withstand?

A. 2 KV

B. 4 KV

C. 6 KV

D. 9 KV

Answer: D

Watch Video Solution

V2 = 4KV

1. A condenser of  is charged to 100V and then discharged through

a wire of mass 0.25 gm and speci�c heat 0.1 cal . The rise in

temperature of the wire is

A. 

21μF

gm − 1 ∘C − 1

0.5∘C

https://dl.doubtnut.com/l/_e03s2i9lTDrY
https://dl.doubtnut.com/l/_qiDJT92adUpY


B. 

C. 

D. 

Answer: B

Watch Video Solution

1∘C

1.5∘C

2∘C

2. When a number of liquid drops each of surface charge density  and

energy E combine, a large drop is formed. If the charge density of the

large drop is 3  , its energy is

A. 81E

B. 3E

C. 27E

D. 243 E

Answer: D

σ

σ

https://dl.doubtnut.com/l/_qiDJT92adUpY
https://dl.doubtnut.com/l/_NRDC9ucS3JMD


Watch Video Solution

3. If the potential at A is 2000V the potential at B is 

A. 1500V

B. 1000V

C. 500V

D. 400V

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_NRDC9ucS3JMD
https://dl.doubtnut.com/l/_jwvuYyAqGnyy


Lecture Sheet Exercise Ii Level I Advanced More Than One Correct Answer

Type Questions

1. Consider the Fig. and make the correct option. 

A. Both the  capacitors carry equal charges in opposite sense.

B. Both the  capacitors carry equal charges in same sense.

C. 

D. 

Answer: B::C

Watch Video Solution

4μF

4μF

VB − VD > 0

VD − VB > 0

https://dl.doubtnut.com/l/_ugwFQwR4eF57


Lecture Sheet Exercise Ii Level I Advanced Linked Comprehensiontype

Questions

1. The given circuit shows an arrangement of four capacitors. A potential

di�ernce  is applied across the combination. It is observed that

potentials at connected between  di�er by . Also if a

conducting wire is connected between , electrons will �ow from 

 to . Of course, we have bot actually connected any wire between

, we have described only an  situation. Answer the

following question. 

30V

AandB 5V

A and B

A B

A and B if

https://dl.doubtnut.com/l/_dnTyK8bwKtXm


.  

Potential di�ernce across  is.

A. 12.5 V

B. 15.5 V

C. 17.5 V

D. 22.5 V

Answer: C

Watch Video Solution

C4

https://dl.doubtnut.com/l/_dnTyK8bwKtXm
https://dl.doubtnut.com/l/_6sUhuA8yvNYL


2. The given circuit shows an arrangement of four capacitors. A potential

di�ernce  is applied across the combination. It is observed that

potentials at connected between A and B di�er by . Also if a

conducting wire is connected between A and B, electrons will �ow from 

to . Of course, we have bot actually connected any wire between

, we have described only an  situation. Answer the

following question. 

.  

Equivalent capacitor between  and  is.

A. 

30V

5V

A

B

A and B if

X Y

2.34μF

https://dl.doubtnut.com/l/_6sUhuA8yvNYL


B. 

C. 

D. 

Answer: A

Watch Video Solution

1.54μF

1.22μF

0.77μF

3. The given circuit shows an arrangement of four capacitors. A potential

di�ernce  is applied across the combination. It is observed that

potentials at connected between A and B di�er by . Also if a

conducting wire is connected between A and B, electrons will �ow from 

to . Of course, we have bot actually connected any wire between

, we have described only an  situation. Answer the

following question. 

30V

5V

A

B

A and B if

https://dl.doubtnut.com/l/_6sUhuA8yvNYL
https://dl.doubtnut.com/l/_RHHfC7ljlJKj


.  

Equivalent capacitor between  and  is.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

X Y

60μC

52μC

42μC

35μC

https://dl.doubtnut.com/l/_RHHfC7ljlJKj
https://dl.doubtnut.com/l/_zVDnVVtuk8bC


4. The �gure shows a diagonal symetric arrangement of capacitors and a

battery. 

Identify the correct statements 

A. Both the  capacitors carry equal charges in opposite sense

B. Both the  capacitors carry equal charges in same sense

C. 

D. 

Answer: B::C::D

Watch Video Solution

4μF

4μF

VB − VD < 0

VD − VB > 0

https://dl.doubtnut.com/l/_zVDnVVtuk8bC


5. Shows a diagonal symmetric arrangement of capacitors and a battery. 

.  

If the potential of  is zero, then identify the incorrect statement.

A. 

B. 

C. 

D. 

C

VA = + 20V

4(VA − VB) + 2(VD − VB) = 2VB

2(VA − VD) + 2(VB − VD) = 4VD

VA = VB + VD

https://dl.doubtnut.com/l/_zVDnVVtuk8bC
https://dl.doubtnut.com/l/_QAxqRzfLB6p4


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

Watch Video Solution

6. Shows a diagonal symmetric arrangement of capacitors and a battery. 

.  

If the potential of  is zero, then identify the incorrect statement.

A. 

B. 

C

VB = 8V

VB = 12V

https://dl.doubtnut.com/l/_QAxqRzfLB6p4
https://dl.doubtnut.com/l/_7XAqUJ73On3w


C. 

D. 

Answer: B::C

Watch Video Solution

VD = 8V

VD = 12V

https://dl.doubtnut.com/l/_7XAqUJ73On3w


7. Name the process shown in the �gure. 

A. 

B. 

C. 

D. VA=+15V

q1 = 32μC, q2 = 24μC, q3 = − 8μC

q1 = 48μC, q2 = 16μC, q3 = + 8μC

q1 = 32μC, q2 = 24μC, q3 = + 8μC

https://dl.doubtnut.com/l/_OQYS1Vglsqur


Lecture Sheet Exercise Ii Level I Advanced Integer Type Questions

Lecture Sheet Exercise Iii Level I Main Straight Objective Type Questions

Answer: C

Watch Video Solution

1. In the circuit shown in the �gure, the potential di�erence across the

 capacitor is  

Watch Video Solution

4.5μF

1. Two capacitors of equal capacitance  are as shown in the

�gure. Initially, while the swithc is open (as shown) one of the capacitors

is uncharged and the other carries charge . The energy stored in the

charged capacitor is  Sometime after the switch is closed, the

(C1 = C2)

Q0

U0.

https://dl.doubtnut.com/l/_OQYS1Vglsqur
https://dl.doubtnut.com/l/_DmugO6q0C21Z
https://dl.doubtnut.com/l/_7b6n5SxmJj94


capacitors  carry charged  respectively, the energy

stored in the capacitors are  respectively. Which of the following

expression is correct? 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

C1andC2 Q1andQ2

U1andU2

Q0 = (Q1 + Q2)
1

2

Q1 = Q2

V1 = V2

U0 = U1 + U2

https://dl.doubtnut.com/l/_7b6n5SxmJj94


2. Initially the circuit is in steady state. When the switch S is closed, the

heat generated in the circuit will be 

A. 

B. 

C. 

D. Zero

Answer: D

Watch Video Solution

ε2C

2

2ε2C

3ε2C

2

https://dl.doubtnut.com/l/_la6Gw3Kcc0mC


3. Figure shows two capacitors in series. The rigid center section of

length .b. is movable. The area of each plate is S. If the voltage di�erence

between the plates is maintained constant at  The change in stored

energy if the center section is removed is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

V0

Sε0V
2

0 a

2b(a − b)

Sε0V
2

0 b

2a(a − b)

Sε0V
2

0 b

a(a − b)

Sε0V
2

0 b

b(a − b)

https://dl.doubtnut.com/l/_Ndu4sIV5V7db


Lecture Sheet Exercise Iii Level Ii Advanced More Than One Correct Answer

Type Questions

1. Two capacitors of  and  are charged to 150 V and 120 V

respectiely. The plates of capacitor are connected as shown in the �gure.

A discharged capacitor of capacity  falls to the free ends of the

wire. Then, 

A. charge on the  capacitors is 

B. charge on the  capacitor is 

C. charge �ows through A from right to left.

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

Answer: A::B::C

Watch Video Solution

2μF 3μF

1.5μF

1.5μF 180μF

2μF 120μC

https://dl.doubtnut.com/l/_Ndu4sIV5V7db
https://dl.doubtnut.com/l/_GU9UApSBrxSU
https://dl.doubtnut.com/l/_QbawPPYdUC91


2. A parallel plate capacitor is charged and then the battery is

disconnected. When the plates of the capacitor are brought closer, then

A. Charge from the battery �ows into the capacitor after reconnection

B. Charge from capacitor �ows into the battery after reconnection.

C. The potential di�erence between the plates increases when the

plates are pulled apart.

D. After reconnection of battery potential di�erence between the

plate will immediately becomes half of the initial potential

di�erence. (Just after disconnecting the battery)

Answer: B::C

Watch Video Solution

3. In the circuit shown, each capacitor has a capacitance C. The emf of the

cell is E. If the switch S is closed 

https://dl.doubtnut.com/l/_QbawPPYdUC91
https://dl.doubtnut.com/l/_0ZYCzNl5CjFU


A. positive charge will �ow out of the positive terminal of the cell

B. positive charge will enter the positive terminal of the cell

C. the amount of charge �owing through the cell will be CE.

D. the amount of charge �owing through the cell will be 4/3 CE.

Answer: A::D

Watch Video Solution

https://dl.doubtnut.com/l/_0ZYCzNl5CjFU


4. Two identical capacitors are charged to di�erent potentials 

relative to the negative earthed electrodes. The capacitors are then

connected in parallel (Fig. 24.21). Find the potential of the battery after

the connection was made and the change in the energy of the system.

A. net charge on connected plates is less than the sum of initial

individual charges.

B. net charge on connected plates equals the sum of initial charges.

C. the net potential di�erence across them is di�erent from the sum

of the individual initial potential di�erences.

D. the net energy stored in the two capacitors is less than the sum of

the initial individual energies.

Answer: A::C::D

Watch Video Solution

φ1 and φ2

https://dl.doubtnut.com/l/_ohUwarKNORo9


Lecture Sheet Exercise Iii Level Ii Advanced Linked Comprehension Type

Questions Passage

1. (i) In an isolated system (neither connected to the terminal of a battery

nor to any other source of charge e.g each) net charge remains constant. 

(ii) From two terminal of a battery or from two plates of a capacitor equal

and opposite charges enter or leave. 

Question : Two capacitors of capacity  are charged to 100 V

and 50 V separatelly and connected as shown. Now all the three swiches

 are closed.  

  

Which plate (s) form an isolated system .

A. plate 1 and plate 4 separately

6μF and 3μF

S1S2 and S3

https://dl.doubtnut.com/l/_P4oT2plk1XGa


B. plate 1 and 4 jointly

C. plates 1 and 3 jointly

D. plates 2 and 3 jointly

Answer: D

Watch Video Solution

2. Two capacitros of capacity  are charged to 100 V and 50 V

separately and connected as shown. Now all the three switches 

and  are closed.  

 

Charges on both the capacitors in steady state will be (on  �rst)

A. 

B. 

C. 

D. 

6 and 3μF

S1, S2

S3

6μF

400μC, 400μC

700μC, 250μC

800μC, 350μC

300μC, 350μC

https://dl.doubtnut.com/l/_P4oT2plk1XGa
https://dl.doubtnut.com/l/_p5ygTr1zuRRd


Answer: B

Watch Video Solution

3. (i) In an isolated system (neither connected to the terminal of a battery

nor to any other source of charge e.g each) net charge remains constant. 

(ii) From two terminal of a battery or from two plates of a capacitor equal

and opposite charges enter or leave. 

Question : Two capacitors of capacity  are charged to 100 V

and 50 V separatelly and connected as shown. Now all the three swiches

 are closed.  

  

Which plate (s) form an isolated system .

6μF and 3μF

S1S2 and S3

https://dl.doubtnut.com/l/_p5ygTr1zuRRd
https://dl.doubtnut.com/l/_1TBPo3Zw9E8w


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

q1 = q3 and q2 = 0

q1 = q3 =
q2

2

q1 = q3 = 2q2

q1 = q2 = q3

4. Three identical capacitors and two identical batteries of negligible

internal resistance are connected as shown in �gure. Neglect the

resistance of the wires and all the three switches are initially open. There

is no charge on any capacitor initially 

https://dl.doubtnut.com/l/_1TBPo3Zw9E8w
https://dl.doubtnut.com/l/_qvve9LTM1cMY


 

In the above situation, what is work done by battery 2 due to closing of

switch  ?.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

S1

CV 2

CV 22

3

CV 24
3

2CV 2

https://dl.doubtnut.com/l/_qvve9LTM1cMY


5. The equivalent resistance between points a and f of the network shown

in �gure below is 

A. Zero

B. 

C. `2/3CV

D. 

Answer: C

Watch Video Solution

− CV 22

3

CV 2

3

https://dl.doubtnut.com/l/_9v87RUtmNdOv


Lecture Sheet Exercise Iii Level Ii Advanced Integer Type Questions

1. A capacitor of capacitance C is initially charged to a potential di�erence

of V. Now it is connected to a battery of 2V with opposite polarity. The

ratio of heat generated to the �nal energy stored in the capacitor will be

Watch Video Solution

2. A parallel plate capacitor of capacity  is charged to a potential 

 is the energy stored in the capacitor when the battery is

disconnected and the plate separation is doubled, and  is the energy

stored in the capacitor when the charging battery is kept connected and

the separation between the capacitor plates is dounled. �nd the ratio

.

Watch Video Solution

C0

V0, E1

E2

E1 /E2

https://dl.doubtnut.com/l/_qII5Q10DXuBr
https://dl.doubtnut.com/l/_Ez6CSBuQevx5


Lecture Sheet Exercise Iv Level I Main Straight Objective Type Questions

3. Calculate the amount of energy consumed in carrying a charge of 1

coulomb through a battery of 3 V.

Watch Video Solution

1. A parallel -plate capacitor having plate area  and separation

between the plate 1.0mm is connected to a power supply of  A

dielectric slab of thickness1.0mm and dielectric constant 5.0 is inserted

into the gap .(a)Find the increase in electrostatic energy .(b) If the power

supply is now disconnected and the dielectric slab is taken out , �nd the

further increase in energy. (c) Why does the energy increase in inserting

the slab as well as in taking it out?

A. 

B. 

C. 

400cm2

100V .

5.1μJ

1.1μJ

7.1μJ

https://dl.doubtnut.com/l/_1S3ebtOhWYf4
https://dl.doubtnut.com/l/_dAP9yHBu2cuq


D. 

Answer: C

Watch Video Solution

9.1μJ

2. A parallel plate capacitor has two layers of dielectrics as shown in

�gure. This capacitor is connected across a battery, then the ratio of

potential di�erence across the dielectric layers is 

A. 

B. 

https://dl.doubtnut.com/l/_dAP9yHBu2cuq
https://dl.doubtnut.com/l/_7NiWELU303oB


C. 

D. 

Answer: A

Watch Video Solution

3. Calculate the capacitance of a parallel plate condenser, with plate area

A and distance between plates d, when �lled with a dielectric whose

dielectric constant varies as, 

. 

For what value of  would the capacity of the condenser be twice that

when it is without any dielectric?

K(x) = 1 +   0 < x < ,   K(x) = 1 + (d − x)   < x <
βx

∈0

d

2

β

∈0

d

2

β

https://dl.doubtnut.com/l/_7NiWELU303oB
https://dl.doubtnut.com/l/_qekMf8Fh0Mao


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

β A

2

loge( )
∈0

βd

2

loge
⎛

⎝

⎞

⎠

A

2

∈0

βd

2

loge
⎛

⎝

⎞

⎠

A

2

∈0

∈0 −
βd

2

β ∈0
A

2

loge( )
∈0 +

βd

2

∈0

4. A capacitor has square plates each of side .a. making an angle small  ,

the capacitance is given by: 

θ

https://dl.doubtnut.com/l/_qekMf8Fh0Mao
https://dl.doubtnut.com/l/_yY03QdrUyGOp


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

C = [1 − ]
ε0a

2

d

θa

2d

C = [1 − ]
ε0a

2

d

θa

d

C = [1 − ]
ε0a

d2

θa

d

C =
ε0a

2

d

5. When capacitors are fully charged, an external agent removes the

dielectric slab from the capacitor  Find the change in potential energy

of capacitor  

A. 0J

C2

C1(E = 10V , C1 = 2μF , C2 = 4μF and k = 2)

https://dl.doubtnut.com/l/_yY03QdrUyGOp
https://dl.doubtnut.com/l/_GkgOHEXqk59s


B. 1J

C. 5J

D. 10J

Answer: A

Watch Video Solution

6. Four identical plates 1, 2, 3 and 4 are placed parallel to each other at

equal distance as shown in the �gure. Plates 1 and 4 are joined together

and the space between 2 and 3 is �lled with a dielectric of dielectric

constant k = 2. The capacitance of the system between 1 and 3 & 2 and 4

are  respectively . The ratio  is  C1 and C2
C1

C2

https://dl.doubtnut.com/l/_GkgOHEXqk59s
https://dl.doubtnut.com/l/_aODVY38gBtOq


A. 

B. 1

C. 

D. 

Answer: B

Watch Video Solution

5

3

3

5

5

7

7. A parallel plate capacitor of capacitance C (without dielectric) is �lled by

dielectric slabs as shown in �gure. Then the new capacitance of the

capacitor is 

https://dl.doubtnut.com/l/_aODVY38gBtOq
https://dl.doubtnut.com/l/_1HHoQ5gb30Y0


A. 3.9 C

B. 4 C

C. 2.4 C

D. 3 C

Answer: A

Watch Video Solution

8. Figure shows two parallel plate capacitors with �xed plates and

connected to two batteriers. The separation between the plates is the

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

width b and lengths . The left half of the dielectric slab has a

dielectric constant  and the right half  Neglecting any friction, �nd

the ratio of the emf of the left battery to that of the right battary for

l1 and l2

K1 K2

https://dl.doubtnut.com/l/_1HHoQ5gb30Y0
https://dl.doubtnut.com/l/_k9nLMrueL7SM


Lecture Sheet Exercise Iv Level Ii Advanced Straight Objective Type

Questions

which the dielectric slab may remain in equilibrium 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√
K2 − 1

K1 − 1

√
K1 − 1

K2 − 1

√
K1 + 1

K2 + 1

√
K2 + 1

K1 + 1

https://dl.doubtnut.com/l/_k9nLMrueL7SM


1. Consider the situation shown in �gure. The plates of the capacitor have

plate area A and are clamped in the laboratory, the dielectric slab is

released from rest with a length a inside the capacitor. Neglecting any

e�ect of friction or gravity . Show that the slab will execute periodic

motion and �nd its time period. 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

8√
(l − a)lmd

ε0Aε2(K − 1)

8√
(l − a)lmd

ε0Aε2(K + 1)

8√
(l + a)lmd

ε0Aε2(K + 1)

8√
(l + a)md

ε0Aε
2(K + 1)

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


2. A capacitor is formed by two square metal-plates of edge a, separated

by a distance d. Dielectrics of dielectric constants  are �lled in

the gap as shown in �g. Find the capacitance. 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

K1 and K2

ε0K1K2a
2ln( )K1

K2

(K1 − K2)d

ε0(K1 + K2)a2ln( )K1

K2

(K1 − K2)d

ε0(K1 + K2)a2ln( )K2

K1

(K1 − K2)d

ε0K1K2a
2ln( )K2

K1

(K1 − K2)d

https://dl.doubtnut.com/l/_QSUDgzjVVkmo
https://dl.doubtnut.com/l/_42IGH40Nz07f


3. A parallel plate capacitor of plate area a and plate separation d is

charged to potential di�erence V and then the battery is disconnected. A

slab of dielectric costant K is then inserted between the plates of the

capacitor so as to �ll the space between the plates. If Q,E,and W denote,

respectively, the magnitude of charge on each plate, the electric �eld

between the plates (after the slab is inserted) and work done on the

system, in question, in the process of inserting the slab, then

A. 

B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

Q =
ε0AV

d

Q =
ε0KAV

d

E =
V /K

d

W = (1 − )
ε0AV

2

2  d

1

K

https://dl.doubtnut.com/l/_42IGH40Nz07f
https://dl.doubtnut.com/l/_tE05AWic6ypV


Lecture Sheet Exercise Iv Level Ii Advanced More Than One Correct Answer

Type Questions

4. Assertion: Capacity of a parallel plate capacitor increases when

distance between the plates is decreased. 

Reason : Capacitance of capacitor is inversely proporational to distance

between them.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ε0A(K2 − K1)

d  ln(K2 /K1)

2ε0A(K2 − K1)

d  ln(K2 − K1)

3

2

ε0A(K2 − K1)

d  ln(K2 /K1)

3

2

ε0A(K2 − K1)

d  ln(K2 − K1)

https://dl.doubtnut.com/l/_8caE6bXhYOvC


1. An LR circuit with a battery connected at t =0. Which of the following

quantities will be zero just after the connection?

A. A are 

B. A are 

C. B are 

D. B are 

Answer: B::C

Watch Video Solution

25C0 and 25V

25C0 and 5V

5C0 and 5V

5C0 and 25V

2. A parallel plate air-core capacitor is connected across a source of

constant potential di�erence. When a dielectric plate is introduced

between the two plates then:

A. some charge from the capacitor will �ow back into the source.

B. some extra charge from the source will �ow back into the capacitor.

https://dl.doubtnut.com/l/_Ln7t9Ivp5t5M
https://dl.doubtnut.com/l/_ALY1UKlH2Ifb


C. the electric �eld intensity between the two plate does not change.

D. the electric �eld intensity between the two plates will decrease.

Answer: B::C

Watch Video Solution

3. A parallel plate capacitor has a parallel sheet of copper inserted

between and parallel to the two plates, without touching the plates. The

capacity of the capacitor after the introduction of the copper sheet is :

A. minimum when the copper sheet touches one of the plates.

B. maximum when the copper sheet touches one of the plates.

C. invariant for all positions of the sheet between the plates.

D. greater than that before introducing the sheet.

Answer: C::D

Watch Video Solution

https://dl.doubtnut.com/l/_ALY1UKlH2Ifb
https://dl.doubtnut.com/l/_NPFBu0AhNPDW


Lecture Sheet Exercise Iv Level Ii Advanced Matrix Matching Type Questions

Lecture Sheet Exercise Iv Level Ii Advanced Integer Type Questions

1. In Column some operation performed on capacitor are given, while in

Column-II are given some probable e�ects on capacitor. Malch the entries

of Column with the entries of Column-II 

Watch Video Solution

1. In the given arrangement of parallel plates area A and distance btween

two consecutive plates is d. Equivalent capacitance of the structure

https://dl.doubtnut.com/l/_NPFBu0AhNPDW
https://dl.doubtnut.com/l/_wmfXgizE0VJv
https://dl.doubtnut.com/l/_FGaRsryJoo0e


between MN is n times of  then the value of n is  

Watch Video Solution

∈0 A

d

2. A parallel plate capacitor is �lled by a dielectric whose relative

permittivity varies with the applied voltage (U) as  where

. A similar capacitor with no dielectric is charged to .

It is then is connected to the uncharged capacitor with the dielectric.

Find the �nal voltage on the capacitors.

Watch Video Solution

ε = αU

α = 2V − 1 U0 = 78V

https://dl.doubtnut.com/l/_FGaRsryJoo0e
https://dl.doubtnut.com/l/_9fOUkFQ9nnCt


3. Three large identical conducting plates are placed at a distance d in air.

The space between the �rst two plates is �lled completely with dielectric

of dielectric constant 2 as shown. The plates are given charges 7Q,3Q and

2Q respectively. The outer plates are connected by good conducting wire

through switch .S.. When .S. is closed, the charge that �ows through

switch is nQ Find the value of n? 

Watch Video Solution

https://dl.doubtnut.com/l/_p8h0GGnfRo7G


Lecture Sheet Exercise V Level I Main Miscelleneous Straight Objective Type

Questions

1. Both the capacitors shown in �gure are made of square plates of edge

a. The separatiopn between the plates of the capacitors are  as

shown in the �gure. A potential di�erence V is applied between the

points a and b. An electron is projected between the plates of the upper

capacitor along the central line. With what minimum speed should the

electron be projected so that it does not collide with any plate ? Consider

only the electric forces. 

d1 and d2

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


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

[ ]

1 / 2
Vea2

md2(d1 − d2)

[ ]

1 / 2
Vea2

md1(d1 + d2)

[ ]

2
Vea2

md2(d1 − d2)

[ ]

1 / 2
Vea2

md1(d1 + d2)

2. If an electron enters into a space between the plates capacitor at an

angle  with the plates and leaves at an angle  to the plates. The ratio

of its kinetic energy while entering the capacitor to that while leaving will

be

A. 

B. 

C. 

α β

[ ]
2

cosα

cos β

[ ]
2cos β

cosα

[ ]
2sinα

sinβ

https://dl.doubtnut.com/l/_ItZhjNumDYmL
https://dl.doubtnut.com/l/_SPeLNvFNewPh


D. 

Answer: B

Watch Video Solution

[ ]
2sinβ

sinα

3. One plate of a capacitor is �xed, and the other is connected to a spring

as shown in. Area of both the plates is  In strady state (equilibrium),

separation between the plates is  (spring was unstretched , and the

distance between the plates was  when capacitor was uncharged). The

force conntant of the spring is approximately. 

A

0.8d

d

https://dl.doubtnut.com/l/_SPeLNvFNewPh
https://dl.doubtnut.com/l/_a6AqGBcg78li


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ε0AE
2

2d3

2ε0AE

d

6ε0AE
2

2d3

4ε0AE
2

d

4. Which one is not correct for a cyclic process as shown in the �gure ? 

A. √2mgA ∈0

https://dl.doubtnut.com/l/_a6AqGBcg78li
https://dl.doubtnut.com/l/_1UlUd7QEOBJj


B. 

C. 

D. 

Answer: A

Watch Video Solution

√
4mgA ∈0

k

√mgA ∈0

√
2mgA ∈0

k

5. Two parallel plate capacitors are arranged perpendicular to the

common axis. The separation d between the capacitors is much larger

than the separation / between their plates and than their size. The

capacitors are charged to  respectively (�gure). Find the force

of interaction between the capacitors. 

A. 

q1 and q2

l2
1

2

q1q2

πε0d
4

https://dl.doubtnut.com/l/_1UlUd7QEOBJj
https://dl.doubtnut.com/l/_UtpyxPJVc8kD


B. 

C. 

D. 

Answer: C

Watch Video Solution

l2
2

3

q1q2

πε0d4

l2
3

2

q1q2

πε0d4

l2
1

3

q1q2

πε0d4

6.   

System is shown in the �gure. Velocity of sphere A is 9 . Find the speed

of sphere B.

A. 

m

s

4π ∈0 ac

c + a

https://dl.doubtnut.com/l/_UtpyxPJVc8kD
https://dl.doubtnut.com/l/_sMxg6D3vBmgq


B. 

C. 

D. 

Answer: D

Watch Video Solution

π ∈0 ac

c + a

π ∈0 ac

c − a

4π ∈0 ac

c − a

7. Three long concentric conducting cylindrical shells have radii R, 2R and

 Inner and outer shells are connected to each other. The

capacitance across middle and inner shells per unit length is:

A. 

B. 

C. 

D. None

Answer: B

2√2R

∈0
1
3

ln 2

6π ∈0

ln 2

π ∈0

ln 2

https://dl.doubtnut.com/l/_sMxg6D3vBmgq
https://dl.doubtnut.com/l/_gAmLYT8gq3Nz


Practice Sheet Exercise I Level I Main Straight Objective Type Questions

Watch Video Solution

1. The capacities of three capacitors are in ratio 1:2:3. Their equivalent

capacity when connected in parallel is  more than that when they

are connected in series. The individual capacitors are of capacities in .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

μF
60

11

μF

4, 6, 7

1, 2, 3

2, 3, 4

1, 3, 6

https://dl.doubtnut.com/l/_gAmLYT8gq3Nz
https://dl.doubtnut.com/l/_Aoc2yEmf6DsO


2. Three.condensers of capacity  are connected

such that 2 mF and 3 mF are in series and 4 mF is parallel to them. The

equivalent capacity of the combination is

A. 9 mF

B. 5.2 mF

C. 2.6 mF

D. 10 mF

Answer: B

Watch Video Solution

4mF , 2mF and 3mF

https://dl.doubtnut.com/l/_jnBJuY99ocbA


3. The e�ective capacitence in  in between A and B will be 

A. 

B. 4

C. 5

D. 18

Answer: C

Watch Video Solution

μF

28/9

https://dl.doubtnut.com/l/_BCsPHFs1EQn2


4. The equivalent capacity between A and B in the given circuit is

  

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(C1 = 4μF , C2 = 12μF , C3 = 8μF , C4 = 4μF , C5 = 8μF )

24μF

36μF

μF
16

3

μF
8

3

https://dl.doubtnut.com/l/_co7BjLZ1cxZE
https://dl.doubtnut.com/l/_art70FkehJbD


5. The capacity of each condenser in the following �g. is .C.. Then the

equivalent capacitance across A and B is 

A. C/4

B. 3C/4

C. 4C/3

D. 3C

Answer: C

Watch Video Solution

6. What is the equivalent capacitance of the system of capacitor between

A & B 

https://dl.doubtnut.com/l/_art70FkehJbD
https://dl.doubtnut.com/l/_wPaD3om5E1ez


A. 

B. 

C. C

D. none

Answer: B

Watch Video Solution

C
7
6

1.6C

7. Minimum number of capacitors each of  and 250 V used to make a

composite capacitor of  and 1000 V are

8μF

16μF

https://dl.doubtnut.com/l/_wPaD3om5E1ez
https://dl.doubtnut.com/l/_U1yh34hrdScS


A. 2

B. 4

C. 16

D. 32

Answer: D

Watch Video Solution

8. Find equivalent capacitance across AB (all capacitances in )  

A. 

μF

μF
20

3

https://dl.doubtnut.com/l/_U1yh34hrdScS
https://dl.doubtnut.com/l/_VrANdJhrUYVL


B. 

C. 

D. none

Answer: B

Watch Video Solution

9μF

48μF

9. Four plates are arranged as shown in the diagram. If area of each plate

is A and the distance between two neighbouring parallel plates is d, then

the capacitance of this system will be 

https://dl.doubtnut.com/l/_VrANdJhrUYVL
https://dl.doubtnut.com/l/_Kkoe64qMQAux


Practice Sheet Exercise I Level Ii Advanced Straight Objective Type Questions

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ε0A

d

2ε0A

d

3ε0A

d

4ε0A

d

1. If in the in�nete series circuit  then the

capacity across AB is in ........   

C = 9μF and C1 = 6μF

μF

https://dl.doubtnut.com/l/_Kkoe64qMQAux
https://dl.doubtnut.com/l/_eQ3z2fc4f7OT


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3μF

6μF

9μF

4.5μF

2. Five identical conducting plates each of face area .A. are arranged as

shown in �gure. If a potential. di�erence of  is created between. V .0

https://dl.doubtnut.com/l/_eQ3z2fc4f7OT
https://dl.doubtnut.com/l/_cVXiwuxtnYKH


plate A and C then the charge on plate .E. will be [Given  ]  

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

C =
ε0A

d

3CV0

8

5CV0

7

5CV0

8

CV0

7

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


3. Find the equivaent capacitance of the circuit between point A and B. 

A. 2C

B. 4C

C. C

D. 5C

Answer: C

Watch Video Solution

4. In the pure inductive circuit, the curves between frequency f and

reciprocal of inductive reactance  is

A. 

1/XL

μF
32

23

https://dl.doubtnut.com/l/_qQSEUjgULDWo
https://dl.doubtnut.com/l/_9m833HOkuUcu


Practice Sheet Exercise I Level Ii Advanced More Than One Correct Answer

Type Questions

B. 

C. 

D. 

Answer: A

Watch Video Solution

μF
11

23

6μF

1μF

1. Three identical parallel conducting plates A, B and C are placed as

shown. Switches  are opened and connect A and C to earthS1 and S2

https://dl.doubtnut.com/l/_9m833HOkuUcu
https://dl.doubtnut.com/l/_8nfHQAvL5FUl


when closed. +Q charge is given to B. 

A. If  is closed with  open, a charge of amount will pass through 

B. If  is closed with  open, a charge of amount Q will pass through

C. If  are closed together, a charge of amount  will pass

through  and a charge of amount  will pass through 

D. All the above statements are incorrect

Answer: A::B::C

W t h Vid S l ti

S1 S2

S1

S2 S1

S2

S1 and S2
Q

3

S1
2Q

3
S2

https://dl.doubtnut.com/l/_8nfHQAvL5FUl


Practice Sheet Exercise I Level Ii Advanced Matrix Matching Type Questions

Practice Sheet Exercise Ii Level Ii Main Straight Objective Type Questions

Watch Video Solution

1. There identical point masses, each of mass 1 kg lie in the xy-plane at

points (0, 0), (0, 0.2 m) and (0, 2m, 0). The net gravitational force on the

mass at the origin is:

Watch Video Solution

1. Three condensers of capacities 3 mF, 6 mF, 12mF are connected in series

with a battery. If the charge on 12 mF condenser is 24 mC, the P.D. across

the battery is

A. 2 V

B. 4 V

https://dl.doubtnut.com/l/_8nfHQAvL5FUl
https://dl.doubtnut.com/l/_UsEcZmLfAk5K
https://dl.doubtnut.com/l/_F3TIJ6zTVWab


C. 8 V

D. 14 V

Answer: D

Watch Video Solution

2. Three condensers of same capacity connected in series has e�ective

capacity 2mF. If they are connected in parallel and charged using a

battery of emf 12V, the total energy stored in the combination is

A. 1296 mJ

B. 648 mJ

C. 162 mJ

D. 48 mJ

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_F3TIJ6zTVWab
https://dl.doubtnut.com/l/_EaJAfyRj917q


3. Match the columns 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

250 × 10− 6, 36 × 10− 4

250 × 10− 6, 240 × 10− 4

250 × 10− 6, 240 × 10− 4

250 × 10− 6, 50 × 10− 4

4. Two capacitors are in parallel and when connected to a source of 3000

V, store 250 J of energy. When they are connected in series to the same

https://dl.doubtnut.com/l/_EaJAfyRj917q
https://dl.doubtnut.com/l/_cdwGZS90hPyx
https://dl.doubtnut.com/l/_XRE0kHf2RZxc


source, the energy stored decreases by 190 J for the same potential. Their

capacities are in the ratio

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3: 2

2: 7

4: 3

3: 5

5. A and B are two points in a closed circuit. The potential di�erence

across the condenser of capacity  is  

A. 6V

5μF

https://dl.doubtnut.com/l/_XRE0kHf2RZxc
https://dl.doubtnut.com/l/_MjOIp0pkdMSK


B. 10V

C. 16V

D. 4V

Answer: A

Watch Video Solution

6. n identical condensers are joined in parallel and are charged to

potential so that energy stored in cach condenser is . If they are

seperated and joined in series, then the total energy and total potential

di�erence of the combination will be

A. 

B. 

C. 

D. nE and nV

nE and
V

E

n2E and nV

and
E

n2

V

n2

https://dl.doubtnut.com/l/_MjOIp0pkdMSK
https://dl.doubtnut.com/l/_CPbvRUNlfdjK
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Questions

Answer: D

Watch Video Solution

1. Two condensers of capacities 4mF and 6mF are connected to two cells

as shown. Then 

https://dl.doubtnut.com/l/_CPbvRUNlfdjK
https://dl.doubtnut.com/l/_m6T8c9Vd9VY7


A. P.D. of  condenser is 4V

B. charge of  condenser is 

C. both of the above are true

D. none of the above is true

Answer: C

Watch Video Solution

6μF

4μF 24μC

2. The potential drop across  capacitor is 6V. Then  

A. potential drop across  capacitor is 10V

B. charge on  capacitor is 

7μF

3μF

3μF 21μF

https://dl.doubtnut.com/l/_m6T8c9Vd9VY7
https://dl.doubtnut.com/l/_8jP7hte4HxwF


C. emf of the cell is 30V

D. P.D across  capacitor is 5V

Answer: C

Watch Video Solution

12μF

3. The capacitors in are initially uncharged and are cannected as in the

diagram with switch S open. The applied potential di�ernce is

.  

.  

a. What is the potential di�ernce   

b What is the potential de�ernce across each capacitor afrer switch S is

Vab = + 360V

Vcd

https://dl.doubtnut.com/l/_8jP7hte4HxwF
https://dl.doubtnut.com/l/_QX7HGxGcJo7u


closed? 

c. How much charge will �ow through the awitch after it is closed?

A. 120 V

B. 100 V

C. 150 V

D. 115 V

Answer: A

Watch Video Solution

4. The capacitors in are initially uncharged and are cannected as in the

diagram with switch S open. The applied potential di�ernce is

.  Vab = + 360V

https://dl.doubtnut.com/l/_QX7HGxGcJo7u
https://dl.doubtnut.com/l/_EZt3Q1moWDq5


.  

a. What is the potential di�ernce   

b What is the potential de�ernce across each capacitor afrer switch S is

closed? 

c. How much charge will �ow through the awitch after it is closed?

A. 100 V

B. 180 V

C. 200 V

D. 300 V

Answer: B

Watch Video Solution

Vcd

https://dl.doubtnut.com/l/_EZt3Q1moWDq5


5. The capacitors in are initially uncharged and are cannected as in the

diagram with switch S open. The applied potential di�ernce is

.  

.  

a. What is the potential di�ernce   

b What is the potential de�ernce across each capacitor afrer switch S is

closed? 

c. How much charge will �ow through the awitch after it is closed?

A.  from C to D

B.  from C to D

Vab = + 360V

Vcd

140μC

240μ

https://dl.doubtnut.com/l/_EZt3Q1moWDq5
https://dl.doubtnut.com/l/_31MpHdhwHZGu


Practice Sheet Exercise Iii Level I Main Straight Objective Type Questions

C.  from C to D

D.  from C to D

Answer: C

Watch Video Solution

540μ

120μC

1. A condenser of capacity 16 mF charged to a potential of 20 V is

connected to a condenser of capacity C charged to a potential of 10 V as

shown in the �gure. 

https://dl.doubtnut.com/l/_31MpHdhwHZGu
https://dl.doubtnut.com/l/_tKbNqiZstPLD


  

If the common potential is 14 V. the capacity C is equal to

A. 18 mF

B. 24 mF

C. 8 mF

D. 4 mF

Answer: D

Watch Video Solution

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


2. A  capacitor is charged by a 200 V battery. It is then disconnected

from the supply and is connected to another uncharged  capacitor.

During the process loss of energy (in J) s

A. Zero

B. 

C. 

D. 

Answer: D

Watch Video Solution

4μF

2μF

5.33 × 10− 2

4 × 10− 2

2.67 × 10− 2

3. A charged sphere is connected to a similar uncharged sphere. Then the

percentage loss of energy is

A. 

B. 

50 %

25 %

https://dl.doubtnut.com/l/_EdT6eZWAAcal
https://dl.doubtnut.com/l/_0JO5HwtVhdDC


C. 

D. 

Answer: A

Watch Video Solution

20 %

10 %

4. The work done in increasing the P.D. across the plates of a capacitor

from 4V to 6V is W then work done in increasing the P.D. from 6V to 8V is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4W
3

3W
4

7W
5

5W
7

https://dl.doubtnut.com/l/_0JO5HwtVhdDC
https://dl.doubtnut.com/l/_q35tfDdv1asj
https://dl.doubtnut.com/l/_K9GOXx5EXiYd


Practice Sheet Exercise Iii Level Ii Advanced More Than One Correct Answer

Type Questions

5. A  capacitor and a  capacitor are connected in series across

a 200 v supply line. The charged capacitors are then disconnected from

the line and reconnected such that those same polarities are connected

to each other and no external voltage is applied. The potential di�erence

across capacitors is

A.  volt

B.  volt

C. 400 volt

D. 200 volt

Answer: A

Watch Video Solution

10μF 20μF

800

9

800

3

https://dl.doubtnut.com/l/_K9GOXx5EXiYd


1. In the circuit shown initially  are uncharged. After closing the

switch 

A. The charge on  is greater that on 

B. The charge on  are the same

C. The potential drops across  are the same

D. The potential drops across  is greater than that across 

Answer: B

Watch Video Solution

C1, C2

C2 C1

C1 and C2

C2 and C1

C2 C1

https://dl.doubtnut.com/l/_KYHHxrg7eAZq


2. The two plates X and Y of a parallel plate capacitor of capacitance C are

given a charge of amount Q each. X is now joined to the positive terminal

and Y to the negative terminal of a cell of emf E = Q/C: -

A. Charge of amount Q will �ow from the negative terminal to the

positive terminal of the cell inside

B. The total charge on the plate X will be 2Q.

C. The total charge on the plate Y will be zero.

D. The cell will supply  amount of energy.

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

Watch Video Solution

CE2

3. Two capacitors  are charged to same

potential V = 500 Volt, but with opposite polarity as shown in the �gure.

C1 = 4μF and C2 = 2μF

https://dl.doubtnut.com/l/_VT0H1nsmvqL2
https://dl.doubtnut.com/l/_zbNZPGOQHye7


The switches  are closed.  

A. The potential di�erence across the two capacitors are same and is

given by 

B. The potential di�erence across the two capacitors are same and is

given by 

C. The ratio of �nal energy to initial energy of the system is 1/9.

D. The ratio of �nal energy to initial energy of the system is 4/9.

Answer: A::C::D

Watch Video Solution

S1 and S2

V
500

3

V
1000

3

https://dl.doubtnut.com/l/_zbNZPGOQHye7


4. Three capacitors of capacitance ,

are connected to a 10V battery as shown in Figure 3 below 

  

Calculate: 

Equivalent capacitance

A. The amount of the charge �own through the battery is 

B. The heat generated in the circuit is 0.6 mJ

C. The energy supplied by the battery is 0.6 mJ

D. The amount of charge �own through the switch S is 

Answer: A::C::D

C1 = 3μf, C2 = 6μf and C3 = 10μf

20μC

60μC

https://dl.doubtnut.com/l/_4vrepNEWkhs7


Watch Video Solution

5. Consider the situation shown in �gure. The switch S is open for a long

time and then closed. 

  

Find the work done by the battery .

A. 

B. 

C. 

D. 

Answer: B

2Cε/2

Cε2 /2

Cε/2

Cε/3

https://dl.doubtnut.com/l/_4vrepNEWkhs7
https://dl.doubtnut.com/l/_cJk1onIgJNFg


Watch Video Solution

6. Consider the situation shown in �gure. The switch S is open for a long

time and then closed. 

  

Find the change in energy stored in the capactiors.

A. 

B. 

C. 

D. 

Answer: C

Cε2 /2

Cε/2

Cε2 /4

C/ε

https://dl.doubtnut.com/l/_cJk1onIgJNFg
https://dl.doubtnut.com/l/_dWQhRR0v2wA8


Watch Video Solution

7.   

System is shown in the �gure. Velocity of sphere A is 9 . Find the speed

of sphere B.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

m

s

Cε2

2Cε2

Cε2 /2

Cε2 /4

https://dl.doubtnut.com/l/_dWQhRR0v2wA8
https://dl.doubtnut.com/l/_NDAtUQbaUflJ


Practice Sheet Exercise Iii Level Ii Advanced Linked Comprehension Type

Questions

1. A capacitor having a capacitance of  is charged to a potential

di�erence of 24V . The charging battery is disconnected and the capacitor

is connected to another battery of emf  with the positive plate of the

capacitor joined with the positive terminal of the battery . (a ) Find the

charges on the capacitor before and after the reconnection . (b ) Find the

charge �own through the 12V battery . (c ) Is work done by the battery or

is it done on the battery ? �nd its magnitude . (d ) Find the decrease in

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

charge after reconnection.

A. 

B. 

C. 

D. 

100μF

12V

1400μC, 1200μC

4400μC, 1000μC

5400μC, 3400μC

2400μC, 1200μC

https://dl.doubtnut.com/l/_NDAtUQbaUflJ
https://dl.doubtnut.com/l/_u8OVsjDKNMNf


Answer: D

Watch Video Solution

2. A capacitor having a capacitance of  is charged to a potential

di�erence of 24V . The charging battery is disconnected and the capacitor

is connected to another battery of emf  with the positive plate of the

capacitor joined with the positive terminal of the battery . (a ) Find the

charges on the capacitor before and after the reconnection . (b ) Find the

charge �own through the 12V battery . (c ) Is work done by the battery or

is it done on the battery ? �nd its magnitude . (d ) Find the decrease in

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

charge after reconnection.

A. 

B. 

C. 

D. 

100μF

12V

1200μC

1600μC

1800μC

2400μC

https://dl.doubtnut.com/l/_u8OVsjDKNMNf
https://dl.doubtnut.com/l/_7feCsPbJdVAI


Answer: A

Watch Video Solution

3. A capacitor having a capacitance of  is charged to a potential

di�erence of 24V . The charging battery is disconnected and the capacitor

is connected to another battery of emf  with the positive plate of the

capacitor joined with the positive terminal of the battery . (a ) Find the

charges on the capacitor before and after the reconnection . (b ) Find the

charge �own through the 12V battery . (c ) Is work done by the battery or

is it done on the battery ? �nd its magnitude . (d ) Find the decrease in

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

charge after reconnection.

A. 12.4 mJ

B. 10.4 mJ

C. 14.4 mJ

D. 14.4 mJ

100μF

12V

https://dl.doubtnut.com/l/_7feCsPbJdVAI
https://dl.doubtnut.com/l/_DVjmHEKR4EzI


Answer: C

Watch Video Solution

4. A capacitor having a capacitance of  is charged to a potential

di�erence of 24V . The charging battery is disconnected and the capacitor

is connected to another battery of emf  with the positive plate of the

capacitor joined with the positive terminal of the battery . (a ) Find the

charges on the capacitor before and after the reconnection . (b ) Find the

charge �own through the 12V battery . (c ) Is work done by the battery or

is it done on the battery ? �nd its magnitude . (d ) Find the decrease in

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

charge after reconnection.

A. 11.6 mJ

B. 21.6 mJ

C. 31.6 mJ

D. 41.6 mJ

100μF

12V

https://dl.doubtnut.com/l/_DVjmHEKR4EzI
https://dl.doubtnut.com/l/_3Xi4hFmYe9tE


Answer: B

Watch Video Solution

5. A capacitor having a capacitance of  is charged to a potential

di�erence of 24V . The charging battery is disconnected and the capacitor

is connected to another battery of emf  with the positive plate of the

capacitor joined with the positive terminal of the battery . (a ) Find the

charges on the capacitor before and after the reconnection . (b ) Find the

charge �own through the 12V battery . (c ) Is work done by the battery or

is it done on the battery ? �nd its magnitude . (d ) Find the decrease in

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

charge after reconnection.

A. 6.2 mJ

B. 4.2 mJ

C. 2.2 mJ

D. 7.2 mJ

100μF

12V

https://dl.doubtnut.com/l/_3Xi4hFmYe9tE
https://dl.doubtnut.com/l/_0lkIzztQPict


Answer: D

Watch Video Solution

6. Consider the situation shown in �gure. The switch S is open for a long

time and then closed. 

  

Find the charge �own through the battery when the switch S is closed.

A. 

B. 

C. 

Cε/2

Cε/5

C /ε

https://dl.doubtnut.com/l/_0lkIzztQPict
https://dl.doubtnut.com/l/_qG2oidyw2K27


Practice Sheet Exercise Iii Level Ii Advanced Matrix Matching Type Questions

D. 

Answer: A

Watch Video Solution

2C /ε

1. Match the Column A with Column B 

Watch Video Solution

https://dl.doubtnut.com/l/_qG2oidyw2K27
https://dl.doubtnut.com/l/_VeifWQjD4m5J


Practice Sheet Exercise Iii Level Ii Advanced Integer Type Questions

Practice Sheet Exercise Iv Level I Main Straight Objective Type Questions

1. There is no charge on 3F capacitor when .S. is open.How Much heat (in

Joule) is developed in circuit after .S. is closed ? 

Watch Video Solution

1. The capacity of a parallel plate capacitor formed by the plates of same

area A is  with air as dielectric. Now one plate is replaced by a0.02μF

https://dl.doubtnut.com/l/_LaS8LpbJgDU2
https://dl.doubtnut.com/l/_wPTpDHq2kvTY


plate of area 2A and dielectric (k=2) is introduced between the plates, the

capacity is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

0.04μF

0.08μF

0.01μF

2μF

2. A parallel plate capacitor has plate area A and plate separation d. The

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

dielectric constant K. Calculate the capacitance of the system. 

<

https://dl.doubtnut.com/l/_wPTpDHq2kvTY
https://dl.doubtnut.com/l/_C3p2uIRTmOMM


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1.6 × 10− 5J

2 × 10− 6J

12.4 × 10− 5J

1.6 × 64 × 10− 5J

3. Three plates A, B and C are placed close to each other with  charge

given to the middle plate. The inner surfaces to A and C can be connected

to earth through plate D and keys  and  . The plates D is a dielectric

slab with dielectric constant  then the charge that will �ow through

plate D and keys  and  . The plate D is a dielectric slab with dielectric

constant K, then the charge that will �ow though plate D when  is

+Q

K1 K2

K1

K1 K2

K2

https://dl.doubtnut.com/l/_C3p2uIRTmOMM
https://dl.doubtnut.com/l/_nqMQgGDUFSGI


closed and  is open is  

A. 2

B. 2.5

C. 4

D. 10

Answer: B

K2

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


Watch Video Solution

4. When a dielectric slab of thickness 6 cm is introduced between the

plates of parallel plate condenser, it is found that the distance between

the plates has to be increased by 4 cm to restore to capacity original

value. The dielectric constant of the slab is

A. 

B. 

C. 3

D. 4

Answer: C

Watch Video Solution

1.5

2/3

5. A parallel plate capacitor with air as medium between the plates has a

capacitance of . The area of capacitor is divided into equal halves10μF

https://dl.doubtnut.com/l/_nqMQgGDUFSGI
https://dl.doubtnut.com/l/_tmuYdWojJbX9
https://dl.doubtnut.com/l/_GzdweH3UPEHD


and �lled with two media as shown in the �gure having dielectric

constant  and . The capacitance of the system will now be  

A. 10 mF

B. 20 mF

C. 30 mF

D. 40 mF

Answer: C

Watch Video Solution

K1 = 2 K2 = 4

6. Two identical parallel plate capacitors are connected in series to a

battery of  . A dielectric slab of dielectric constant  is inserted

between the plates of second capacitor. The potential di�erence across

the capaitors will now be respectively.

A. 10 V, 40 V

100N 4.0

https://dl.doubtnut.com/l/_GzdweH3UPEHD
https://dl.doubtnut.com/l/_mydeW8vdfdm7


B. 70V,30 V

C. 75 V,25 V

D. 80V,20 V

Answer: D

Watch Video Solution

7. The ratio between masses of two planets is 3 : 5 and the ratio between

their radii is 5 : 3. The ratio between their acceleration due to gravity will

be

A. 1.8pF

B. 45 pF

C. 40.5 pF

D. 20.25 pF

Answer: C

https://dl.doubtnut.com/l/_mydeW8vdfdm7
https://dl.doubtnut.com/l/_JKl94cuixGpt


Watch Video Solution

8. A parallel plate capacitor with air as dielectric is charged to a potential

.v. using a battery . Removing the battery. The charged capacitor is then

connected across an identical uncharged parallel plate capacitor �lled

with was of dielectric constant k. The common potential of both the

capacitor is

A. V volts

B. kV volts

C. (k+1) V volts

D.  volts

Answer: D

Watch Video Solution

V

k + 1

https://dl.doubtnut.com/l/_JKl94cuixGpt
https://dl.doubtnut.com/l/_JnH8feFAAgOo


9. The capacity of a parallel plate condenser with air as dielectric is  .

The space between the plates is �lled with dielectric slab with K = 5. It is

charged to a potential of 200V and disconnected from cell. Work done in

removing the slab from the condenser completely

A. 0.8 J

B. 0.6 J

C. 1.2J

D. 1.6J

Answer: A

Watch Video Solution

2μF

10. A parallel - plate capacitor of plate area  and plate separation d is

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

.  slab of dielectric constant  is then inserted between the plate of the

A

V

A K

https://dl.doubtnut.com/l/_a3e2NarhZ06x
https://dl.doubtnut.com/l/_TF3O3XG2riPk


capacitor so as to �ll the space between the plate .Find the work done on

the system in the process of inserting the slab.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(1 − )
ε0AV

2

d

1

K

( − 1)
ε0AV

2d

1

K

( − 1)
ε0AV

2

2d

1

K

(1 − )
ε0AV

2

2d

1

K

11. A dielectric slab of length l, width b, thickness d and dielectric constant

K �lls the space inside a parallel plate capacitor. At t = 0, the slab begins

to be pulled out slowly with speed y. At time t, the capacity of the

capacitor is

A. 

B. 

[Kl − (K − 1)vt]
ε0b

d

[Kl + (K + 1)vt]
ε0b

b

https://dl.doubtnut.com/l/_TF3O3XG2riPk
https://dl.doubtnut.com/l/_3ouAhVHsrDkf


Practice Sheet Exercise Iv Level Ii Advanced Straight Objective Type

Questions

C. 

D. 

Answer: A

Watch Video Solution

[(Kl + 1)vt]
ε0b

b

[l + (K − 1)vt]
ε0b

b

1. The �gure shows a parallel-plate capacitor having square plates of edge

a and plate-separation di The gap between the plates is �lled with a

directric of dielectric constant k which varies as  parallel to

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

K = K0 + αx

α

https://dl.doubtnut.com/l/_3ouAhVHsrDkf
https://dl.doubtnut.com/l/_aD7i7eu5DVEl


left end. Calaculate the capacitance. 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(K0 + )
ε0a

2

d

aα

2

(K0 − )
ε0a

2

d

aα

2

(K0 − )
ε0a

d

aα

2

(K0 + )
ε0a

d

aα

2

2. In the �gure shown  are two conducting plates having

charges of equal magnitude and opposite sign. Two dielectrics of

P2 and P2

https://dl.doubtnut.com/l/_aD7i7eu5DVEl
https://dl.doubtnut.com/l/_lV4cwISy5JtA


dielectric constant  �ll the space between the plates as

shown in the �gure. The ratio of electrical energy in  dielectric to that

in the  dielectric is :  

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

K1 and K2

1st

2nd

1: 1

K1 :K2

K2 :K1

K2
2 :K2

1

https://dl.doubtnut.com/l/_lV4cwISy5JtA


3. The distance between plates capacitor is 5d. The positively charged

plate is at  and negatively charged plate is at . Two siabs

one of conductor and the outer of a dielectric of same thickness d are

inserted between the plates as shownin �gure. Potential (V) versus

distance  graoh will be 

A. 

B. 

C. 

x = 0 x = 5d

x

https://dl.doubtnut.com/l/_lV4cwISy5JtA
https://dl.doubtnut.com/l/_rVn60BMXyYnV


D. 

Answer: B

Watch Video Solution

4. Consider the situation shown in �gure .The width of each plate is b.The

capacitor plates are rigidly clamped in the laboratory and connected to

be a battery of emf  All surfaces are friction less .Calculate the value of

for which the dielectric slab will stay in equilibrium. 

ε M

https://dl.doubtnut.com/l/_rVn60BMXyYnV
https://dl.doubtnut.com/l/_iPPMTHFNAPD3


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ε0bE
2(K − 1)

2dg

ε0bE
2(K − 1)

dg

2ε0bE
2(K − 1)

dg

ε0bE
2(K + 1)

dg

5. Find the capacitance of the system shown in �gure. 

https://dl.doubtnut.com/l/_iPPMTHFNAPD3
https://dl.doubtnut.com/l/_qgh0jv3279pB


Practice Sheet Exercise Iv Level Ii Advanced More Than One Correct Answer

Type Questions

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

25

12

ε0A

d

19

24

ε0A

d

21

24

ε0A

d

11

7

ε0A

d

1. Following operations can be performed on a capacitor : 

X - connect the capacitor to a battery of emf. E.Y - disconnect the battery 

Z - reconnect the battery with polarity reversed. W - insert a dielectric slab

in the capacitor

https://dl.doubtnut.com/l/_qgh0jv3279pB
https://dl.doubtnut.com/l/_EQ8iEwjG2cof


A. In XYZ (perform X, then Y, then Z) the stored electric energy remains

unchanged and no thermal energy is developed.

B. The charge appearing on the capagitor is greater after the action

XWY than after the action XYW.

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

action WXY than after the action XYW .

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

that after WX.

Answer: B::C::D

Watch Video Solution

2. The plates of a parallel plate capacitor with no dielectric are connected

to a voltage source. Now a dielectric of dielectric constant K is inserted to

�ll the whole space between the plates with voltage source remaining

connected to the capacitor

https://dl.doubtnut.com/l/_EQ8iEwjG2cof
https://dl.doubtnut.com/l/_GQ2AIkADjmdh


A. the energy stored in the capacitor will become K-times

B. the electric �eld inside the capacitor will decrease to K-times

C. the force of attraction between the plates will increase to  -

times

D. the charge on the capacitor will increase to K-times

Answer: A::C::D

Watch Video Solution

K2

3. The capacitance of a parallel plate capacitor is  when the plates has

air between them. This region is now �lled with a dielectric slab of

dielectric constant K and capacitor is connected with battery of EMF E

and zero internal resistance. Now slab is taken out, then during the

removal at slab :

A. charge CE(k - 1) �ows through the cell

B. energy  is absorbed by the cell.

C0

E2C(k − 1)

https://dl.doubtnut.com/l/_GQ2AIkADjmdh
https://dl.doubtnut.com/l/_hZWkX6GWyLSc


C. the energy stored in the capacitor is reduced by 

D. the external agent has to do  amount of work to take

the slab out.

Answer: A::B::D

Watch Video Solution

E2C(k − 1)

E2C(k − 1)
1

2

4. A parallel plate capacitor of plate area a and plate separation d is

charged to potential di�erence V and then the battery is disconnected. A

slab of dielectric costant K is then inserted between the plates of the

capacitor so as to �ll the space between the plates. If Q,E,and W denote,

respectively, the magnitude of charge on each plate, the electric �eld

between the plates (after the slab is inserted) and work done on the

system, in question, in the process of inserting the slab, then

A. 

B. 

Q =
ε0AV

d

Q =
ε0KAV

d

https://dl.doubtnut.com/l/_hZWkX6GWyLSc
https://dl.doubtnut.com/l/_58LcqiESE0Z0


Additional Practice Exercise Level I Main Straight Objective Type Questions

C. 

D. 

Answer: A::C::D

Watch Video Solution

E =
V /K

d

W = (1 − )
ε0AV

2

2 d

1

K

1. A thick conducting slab is introduced between the plates of an isolated

charged capacitor to �ll the free space partially and without touching any

plate. Which of the following is wrong statement regarding the points

inside the capacitor

A. Electric �eld at some points will change and at some points remains

unchanged

B. Electric �eld is zero at all the points

https://dl.doubtnut.com/l/_58LcqiESE0Z0
https://dl.doubtnut.com/l/_Jbl3yrjctc5r


C. Electrostatic energy density at some points will change and that at

some points remains unchanged

D. Total electrostatic energy of the capacitor will decrease

Answer: B

Watch Video Solution

2. All the capacitors were uncharged before they are connected in circuit.

Now the charge on  capacitor is  

A. Zero

B. 

C. 

4μF

4μF

8μF

https://dl.doubtnut.com/l/_Jbl3yrjctc5r
https://dl.doubtnut.com/l/_ydlBj64tn7b3


D. 

Answer: A

Watch Video Solution

12μF

3. Three uncharged capacitors are connected across a battery as shown. It

is known that the energy stored in all the capacitors is same. Which of

the following is not correct? 

A. C1 = 4C2

https://dl.doubtnut.com/l/_ydlBj64tn7b3
https://dl.doubtnut.com/l/_n1npz9hTOstw


B. 

C. 

D. none

Answer: D

Watch Video Solution

C2 = C3

C1 > C2 + C3

4. The ratio between masses of two planets is 3 : 5 and the ratio between

their radii is 5 : 3. The ratio between their acceleration due to gravity will

be

A. 4

B. 6

C. 8

D. 2

Answer: C

https://dl.doubtnut.com/l/_n1npz9hTOstw
https://dl.doubtnut.com/l/_M7jP0IcljZQ7


Watch Video Solution

5. If the area of each plate is A and then successive separations are 

and , then �nd the equivalent capacitance across A and B.  

.

A. 

B. 

C. 

D. None

Answer: B

Watch Video Solution

d, 2d

3d

εaA

6d

ε0A

4d

3ε0A

4d

https://dl.doubtnut.com/l/_M7jP0IcljZQ7
https://dl.doubtnut.com/l/_X9ubqj3Vy6hV


6. The capacitor shown has square plates of side L and has gap d between

the photos. In the dielectric constant of the materiale of the slab is k , the

capacitance of the capacitor is 

A. 

B. 

C. 

D. 

Ceq =
ε0L

2(1 + 2K)

d(1 + K)

Ceq =
ε0L

2(1 + 3K)

d(1 + 2K)

Ceq =
ε0L

2(1 + 2K)

d(1 + 2K)

Ceq =
ε0L

2(1 + 3K)

d(1 + K)

https://dl.doubtnut.com/l/_X9ubqj3Vy6hV
https://dl.doubtnut.com/l/_2HgbYqTfVSEH


Answer: B

Watch Video Solution

7. Three large plates are arranged as shown. How much charge will �ow

through the key k if it is closed? 

A. 

B. 

5Q

6

4Q

3

https://dl.doubtnut.com/l/_2HgbYqTfVSEH
https://dl.doubtnut.com/l/_On5gEMqsXG8i


C. 

D. None

Answer: A

Watch Video Solution

3Q

2

8. In the circuit shown in �gure charge stored in the capacitor of capacity

 is 

A. 

B. 

5μf

16μC

20μC

https://dl.doubtnut.com/l/_On5gEMqsXG8i
https://dl.doubtnut.com/l/_m3EwfZgvsQVx


C. 

D. zero

Answer: D

Watch Video Solution

30μC

9. Capacitor  is connected to a battery and charged till the magnitude

of the charge on each plate is . Then, the battery is disconnected and 

 is connected to two other uncharged capacitors  as shown

in �gure. Final charges on the capacitors  are related by .  

C1

q0

C1 C2 and C3

(q1, q2 and q3)

https://dl.doubtnut.com/l/_m3EwfZgvsQVx
https://dl.doubtnut.com/l/_XWscgZyWyUw1


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

14μC

8μC

7μC

6μC

10. When switch is closed , charges on  are  C1 and C2

https://dl.doubtnut.com/l/_XWscgZyWyUw1
https://dl.doubtnut.com/l/_Z192GxBZm1Ku


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

20μC, 0

10μC, 10μC

30μC, 10μC

0, 20μC

11. The plates of a parallel plate capacitor have surface area .A. and are

initially separated by a distance .d.. They are connected to a battery of

voltage  Now, the plates of the capacitor are pulled apart w a

separation 2d. Then, increase in the energy of the battery is

A. 

B. 

C. 

D. there will be no change in the energy of the battery

v0

∈0 AV 2
0

4d

∈0 AV 2
0

2d

∈0 AV 2
0

8d

https://dl.doubtnut.com/l/_Z192GxBZm1Ku
https://dl.doubtnut.com/l/_3pxZ08nYyIgu


Answer: B

Watch Video Solution

12. Figure shows two identical parallel plate capacitors connected to a

switch  Initially ,the switch is closed so that the capacitors are

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

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

constant 3. Find the ratio of the initial total energy stored in the

capacitors to the �nal total energy stored. 

A. 

B. 

S.

3: 5

1: 1

https://dl.doubtnut.com/l/_3pxZ08nYyIgu
https://dl.doubtnut.com/l/_iXdzLCe5meut


C. 

D. non of these

Answer: A

Watch Video Solution

5: 3

13. In the given circuit, the potential di�erence across the  capacitor

in steady state is 

A. 1V

6μF

https://dl.doubtnut.com/l/_iXdzLCe5meut
https://dl.doubtnut.com/l/_7SgJdoSSAtwX


B. 4V

C. 3V

D. 2V

Answer: D

Watch Video Solution

14. In the given circuit �nd the  where  are electric

potentials at the points A and B. 

A. 

|VA − VB| VA, VB

E1 + E2 + E3

3

https://dl.doubtnut.com/l/_7SgJdoSSAtwX
https://dl.doubtnut.com/l/_rV8Y0BwFUeYC


B. 

C. 

D. 

Answer: C

Watch Video Solution

3

+ +1
E1

1
E2

1
E3

E1C1 + E2C2 + E3C3

C1 + C2 + C3

+ +
E1

C1

E2

C2

E3

C3

+ +1
C1

1
C2

1
C3

15. Figure shows two identical parallel plate capacitors connected to a

switch  Initially ,the switch is closed so that the capacitors are

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

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

constant 3. Find the ratio of the initial total energy stored in the

S.

https://dl.doubtnut.com/l/_rV8Y0BwFUeYC
https://dl.doubtnut.com/l/_HVIrsOnvnak4


capacitors to the �nal total energy stored. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2: 3

3: 4

3: 5

5: 36

16. Arrange the folloowing in decreasing order e�ective capacitor

between P and Q 

https://dl.doubtnut.com/l/_HVIrsOnvnak4
https://dl.doubtnut.com/l/_n6I7zFmhi5d5


A. IV,III,II,I

B. I,II,III,IV

C. II,IV,III,I

D. I,III,II,IV

Answer: B

Watch Video Solution

17. In the accompanying diagram , if

C1 = 3μF , C2 = 6μF , C3 = 9μF , C4 = 12μF , C5 = 15μF and C6 = 18μF

https://dl.doubtnut.com/l/_n6I7zFmhi5d5
https://dl.doubtnut.com/l/_pRo7I8J9U3Kg


, then the equivalent capacitor between the ends A and B is 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1.22μF

5.16μF

2.25μF

2.51μF

18. Consider a capacitor as shown in �gure. If we pull the plates of

capacitor apart to a �nal position as shown in �gure, then we must

perform some work against the electric force. For this situation, mark out

https://dl.doubtnut.com/l/_pRo7I8J9U3Kg
https://dl.doubtnut.com/l/_YE3LbiCXHj1i


the correct statements. 

A. Work done is  and is stored in volume 

B. Work done is  and is stored in volume .

C. Work done is +  and is stored in volume 

D. Work done is +  and is stored in volume 

Answer: C

Watch Video Solution

(d2 − d1)
Q2

2ε0A
A(d2 − d1)

+ (d2 − d1)
Q2

2ε0A
Ad2

( )
ε0AV

2

2
d2 − d1

d1d2

A(d2 − d1)

( )
ε0AV

2

2
d2 − d1

d1d2
Ad2

https://dl.doubtnut.com/l/_YE3LbiCXHj1i
https://dl.doubtnut.com/l/_uUIZ46hIBewb


19. An isolated capacitor of capacitance C is charged to a potential V. Then

a dielectric slab of dielectric constant K is inserted as shown. The net

charge on four surfaces 1,2, 3 and 4 would be respectively. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0, CV − CV , 0

0, , , 0
CV

K

−CV

K

CV , 0, 0, − CV

CV , , , − CV
−CV

K

CV

K

https://dl.doubtnut.com/l/_uUIZ46hIBewb
https://dl.doubtnut.com/l/_Rb2bocsDmzGd


20.   

then P and Q are respectively called as.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Q1 > Q4

Q1 = 2.5μC

Q1 < Q4

Q4 = 5μC

https://dl.doubtnut.com/l/_Rb2bocsDmzGd


21. Four capacitors are connected as shown in �gure. Their capacities are

indicated in the �gure. The e�ective capacitance between points x and y

is (in  )  

A. 

B. 

C. 

D. 2

Answer: C

Watch Video Solution

μF

5

6

7

6

8

3

https://dl.doubtnut.com/l/_Rb2bocsDmzGd
https://dl.doubtnut.com/l/_OXfI2y5VIzLq


22. In the �gure a capacitor of capacitance  is connected to a cell of

emf 20 volt. The plates of the capacitor are drawn apart slowly to double

the distance between them. The work done by the external agent on the

plates is: 

A. 

B. 

C. 

D. 

2μF

−200μJ

200μJ

400μJ

−400

https://dl.doubtnut.com/l/_PTSI2IF0LI8H


Additional Practice Exercise Level Ii Lecture Sheet Advanced Straight

Objective Type Questions

Answer: B

Watch Video Solution

1. Find AB. 

A.  pF

B.  pF

C. 1 pF

10

3

1

2

https://dl.doubtnut.com/l/_PTSI2IF0LI8H
https://dl.doubtnut.com/l/_gcSHqkPMAdXm


D.  pF

Answer: A

Watch Video Solution

1

30

2. Find the equivalent resistance between A and B. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

48πε0a

πε0a
36
11

πε0a
72
11

πε0a
48
11

https://dl.doubtnut.com/l/_gcSHqkPMAdXm
https://dl.doubtnut.com/l/_4mudpsJaLnSk


3. Find the equivalent capacitance between A and B 

A. 7C

B. 10/7C

C. 10C

D. 20C

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_4mudpsJaLnSk
https://dl.doubtnut.com/l/_ISdS5Sl2qUbm


4. Four identical conducting plates are placed parallel to each other at

equal separations as shown below: 

  

Plates A and D are �xed while B and C are connected with the help of a

conducting spring of spring constant k. Initially, the spring is in relaxed

position and B and C are at rest, now the spring is compressed slightly by

displacing B and C and then plates B and C are released to perform SHM.

Now the capacitance of the system across PQ [ Mass of each plate is m]

A. remain constant

B. Increase continuously

C. deceases continuously

D. is verying sinusdoidally with frequency 

Answer: D

Watch Video Solution

√
1

2π
2k
m

https://dl.doubtnut.com/l/_Ub84PwW3YthK


5. Three large conducting plates A, B and C having charges +q,-2q and +q

as shown in �g. The gaps  are small and  The plates A and C

are �xed and B is free to move. Neglest gravity. If switch S is closed, the

plate B will start moving towards 

A. Left

B. Right

C. will not move

D. First move towards left and then towards right

l1 and l2 > l2

https://dl.doubtnut.com/l/_Ub84PwW3YthK
https://dl.doubtnut.com/l/_TJGAR3SKuSzW


Answer: B

Watch Video Solution

6. First move towards left and then towards right For the circuit shown,

which of the following statements is true ? 

A. with  closed , 

B. with  closed, 

C. with  closed 

D. with  closed 

Answer: D

Watch Video Solution

S1 V1 = 15V , V 2 = 20V

S3 V1 = V2 = 25V

S1&S2 V1 = V2 = 0

S1&S2 V1 = 30V , V2 = 20V

https://dl.doubtnut.com/l/_TJGAR3SKuSzW
https://dl.doubtnut.com/l/_tl6WY1dgX40e


7. An ideal gas is enclosed in a cylinder �tted with a frictionless piston.

The piston is connected with a light rod to one plate of capacitor whose

other plate is �xed as shown. Initially volume of the gas inside the

cylinder is  Atmospheric pressure is  separation between the plates

is L, area of the piston as well as of the capacitor plates is A and emf of

battery is  . A heater supplies heat to the gas so that pressure of the gas

is given as  when piston is displaced by a distance  .

Find value of n. 

Watch Video Solution

V0 P0

ε

P = P0 −
nε0ε

2

L2

L

2

8. A capacitor is to be designed to operate, with constant capacitance,

even when temperature varies.The distance between plates is adjusted by

https://dl.doubtnut.com/l/_xaJBGSVIjE3D
https://dl.doubtnut.com/l/_yhVvWes5QGsC


spacer to compensate temperature e�ect. Let  be the

coe�cient of thermal expansion of plate and spacer respectively. Find the

ratio of  . So that no change in capacitance of capacitor with change

in temperature. 

Watch Video Solution

α1 and α2

α2

α1

9. The initial charge across capacitors A and B are shown with Q=CE. Find

the ratio of �nal charge in capacitor A to the �nal charge in capacitor B,

https://dl.doubtnut.com/l/_yhVvWes5QGsC
https://dl.doubtnut.com/l/_nVZrBnwsgiH5


Additional Practice Exercise Level Ii Lecture Sheet Advanced Matrix Matching

Type Questions

when cells are switched on. 

Watch Video Solution

1. Match the re�ning methods (Column I) with (Column II). 

Watch Video Solution

https://dl.doubtnut.com/l/_nVZrBnwsgiH5
https://dl.doubtnut.com/l/_blEd8lkCRHL1


Additional Practice Exercise Level Ii Lecture Sheet Advanced Integer Type

Questions

1. in the circuit shown in the �gure initially  is closed and  is open.

What are the charges on each capacitors? Now  was opened and 

was closed (order is important) what will be the charge on each capacitor

now?   

Watch Video Solution

K1 K2

K1 K2

          [C = 1μF ]

2. Two balls, each of radius R, equal mass and density, are placed in

contact. Then the force of gravitation between them is proportional to:

Watch Video Solution

https://dl.doubtnut.com/l/_9IEsECkS5vJ0
https://dl.doubtnut.com/l/_ltclQC0lkV3I


Practice Sheet Advanced Straight Objective Type Questions

3. What amount of heat in micro joule will be generated in the circuit ,

after the switch is shifted from position 1 to position 2?

  

Watch Video Solution

(C = C0 = 2μF , E = √6V )

1. A parallel plate capacitor C with plates of unit area and separaion d is

�lled with a liquid of dielectric constant K = 2. The level of liquid is 

initially. Suppose the liquid level decreases at a constant speed V. the

d/3

https://dl.doubtnut.com/l/_ltclQC0lkV3I
https://dl.doubtnut.com/l/_71MdvaPZ8OV2
https://dl.doubtnut.com/l/_BxuBQf5nw8At


time constant as a function of time t is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

6ε0

5d + 3vt

(15d + 9vt)ε0

2d2 − 3dvt − 92t2

6ε0

5d − 3vt

(15d − 9vt)ε0

2d2 + 3dvt − 9v2t2

https://dl.doubtnut.com/l/_BxuBQf5nw8At


2. A variable air capacitor used in radio tuning circuit is made of N semi-

cireuler plates each of radius R and positioned a distance d from its

neighboring plates. A second set of similar plates is enmeshed with its

plates half-way between those of �rst set. Second set of plates can rotate

as a complete unit. capacitance of arrangement is 

A. 

B. 

C. 

D. 

Answer: D

Nε0(π − θ)R2

d

(N − 1)ε0(π − θ)R2

d

(N − 2)ε0(π − θ)R2

d

(2N − 1)ε0(π − θ)R2

d

https://dl.doubtnut.com/l/_5RFo5o1AJkQo


Watch Video Solution

3. A sperical capacitor composed of two concentric metal spheres one

having a radius twice as large as the other. The region in which the

energy is stored has a volume of

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1

4

c3

π2ε3
0

1

16
c3

π2ε2
0

1

384

c3

π2ε3
0

7c3

384π2ε2
0

4. In the ciruit shown in �gure, Initially  is closed and  is open, let

charge on capacitor  is  Then  was opened while  kept closed,

K1 K2

C2 Q2 K1 K2

https://dl.doubtnut.com/l/_5RFo5o1AJkQo
https://dl.doubtnut.com/l/_NhYJVyvMmndf
https://dl.doubtnut.com/l/_XPR3DXD0XSOK


let charge on capacitor  is  (Take,  ) Then ratio  is  

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

C2 Q2 C = 1μF
Q2

Q1

1: 1

2: 1

3: 1

1: 3

5. In capacitor bridge, a voltage  is applied and the variable capacitor 

 has been adjusted till voltmeter shown zero reading. If 

V0

C1

https://dl.doubtnut.com/l/_XPR3DXD0XSOK
https://dl.doubtnut.com/l/_x9Cij53SPC4u


 at balance point, then  is  

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

C1 = 8.9μF , C2 = 18μF , C3 = 4.8μF Cx

5.4μF

7.4μF

2.4μF

3.8μF

https://dl.doubtnut.com/l/_x9Cij53SPC4u


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

cube . Find the equivalent capacitance between the diagonally opposite

corners such as A and B. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3C
4

4C
4

3C
2

C

2

https://dl.doubtnut.com/l/_swUbZUSrMX86


7. A combination of capacitors given is charged by a cell of emf E as

shown : 

If it is given that  i.e. potential di�erence between points a and b is 4V,

then answer the given questions. 

EMF E of the charging battery is: 

A. 4V

B. 12V

C. 10V

D. 8V

Answer: C

Watch Video Solution

Vab

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


8. A combination of capacitors given is charged by a cell of emf E as

shown : 

If it is given that  i.e. potential di�erence between points a and b is 4V,

then answer the given questions. 

EMF E of the charging battery is: 

A. 46V

B. 12V

C. 20V

D. 18V

Answer: A

Vab

https://dl.doubtnut.com/l/_JlQYMbBZobip
https://dl.doubtnut.com/l/_6AwNWs3yov51


Practice Sheet Advanced Linked Comprehension Type Questions Passage

Watch Video Solution

9. Match the re�ning methods (Column I) with (Column II). 

Watch Video Solution

1. The liquid used in car radiator is primarily a mixture of ethylene glycol

is that

A. 

B. 

C. 

{(Kf − Kv) + Kv}
2πε0l

ln(R0lRi)

h

l

{(Kv − Kf) + Ki}
2πε0l

ln(R0lRi)

h

l

{(Kv − Kl) + Kv}
2πε0l

ln(RilR0)

h

l

https://dl.doubtnut.com/l/_6AwNWs3yov51
https://dl.doubtnut.com/l/_Dkxib4tdimk5
https://dl.doubtnut.com/l/_1xqdBm8Rdk7N


Practice Sheet Advanced Integer Type Questions

D. 

Answer: A

Watch Video Solution

{(Kv − Kl) + Kv}
2πε0l

ln(RilR0)

h

l

1. In the given circuit, When switch S is opencd, the plates are uncharged

and are separated by distance d=8.00mm. Battery is of 100V and springs

are identical with spring constant K. Capacitance of capacitor with

separation d=8mm is  . When switch S is closed, the distance between

plates is reduced to 4mm. Find the sum of spring constants of springs. 

2μF

https://dl.doubtnut.com/l/_1xqdBm8Rdk7N
https://dl.doubtnut.com/l/_rgMmWaxec1C6


Watch Video Solution

2. A parallel plate capacitor is charged by a DC supply of 500V. Plate

separation is 1mm. If capacitoris lowered into water with water �lling in

the gap between the plates, then change in pressure at any point

between the plates is . Find the value of K, given 

(for water)=81.

Watch Video Solution

kε0 × 1013(N /m)2
εr

https://dl.doubtnut.com/l/_rgMmWaxec1C6
https://dl.doubtnut.com/l/_26lhKVQ2gNZh

