
PHYSICS

BOOKS - MHTCET PREVIOUS YEAR PAPERS AND

PRACTICE PAPERS

ELECTROSTATICS

Example

1. A polythene piece rubbed with wool is found to have negative

charge of . Estimate the number of electrons

transferred.

A. 

B. 

3 × 10− 7C

1.8 × 1015

1.8 × 1012

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_6M9AgpbvOm13


C. 

D. 

Answer: B

Watch Video Solution

1.2 × 1011

1.2 × 1010

2. Two similarly and equally charged identical metal spheres A and

B repel each other with a force of . A third identical

uncharged sphere C is touched with A and then placed at the

midpoint between A and B. Find the net electric force on C.

A. 

B. 

C. 

D. 

2 × 10− 5N

2 × 10− 3N

2 × 10− 4N

2 × 10− 5N

2 × 10− 6N

https://dl.doubtnut.com/l/_6M9AgpbvOm13
https://dl.doubtnut.com/l/_IGkGMJBQvold


Answer: C

Watch Video Solution

3. A conducting sphere fo radius 10 cm has an unknown charge. If

the electric field 20 cm from the center of the sphere is

 and points radilly inwards, what is the net charge

on the sphere ?

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

1.5 × 103N /C

2.35 × 10− 7C

5.38 × 10− 11C

6.67 × 10− 9C

https://dl.doubtnut.com/l/_IGkGMJBQvold
https://dl.doubtnut.com/l/_6Swbr8azwChJ


4. If the uniform electric field is , then the flux of

this field through a square of 10 cm on a side whose plane is

parallel to the y-z- plane gt?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3 × 103 îNC − 1

30Nm2C − 1

60Nm2C − 1

15Nm2C − 1

25Nm2C − 1

5. The electric field in a region is given by . Hence as

and b are constants. Find the net flux passing through a square

area of side  parallel to y-z plane.

E = aî + bĵ

I

https://dl.doubtnut.com/l/_5pqn77K85vzF
https://dl.doubtnut.com/l/_sF14fiDZI19t


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

a2l2

al2

b2l2

bl2

6. A uniformaly charged conducting sphere of diameter 2.4 m has

a surface charge density of . What is the total electric

flux leaving the surface of the sphere ?

A. 

B. 

C. 

80.0μCm− 2

1.637 × 108N − m2C − 1

1.538 × 108N − m2C − 1

2.383 × 10^N − m2C − 1

https://dl.doubtnut.com/l/_sF14fiDZI19t
https://dl.doubtnut.com/l/_I6BczQTdkWoN


D. 

Answer: A

Watch Video Solution

4.356 × 106N − m2C − 1

7. When  electrons are transferred from one conductor

to another, a potential difference of 10 V appears between the

conductors. Find the capacitance of this two conductor system.

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

1.0 × 1012

2.32 × 10− 4F

1.6 × 10− 8F

1.2 × 10− 6F

https://dl.doubtnut.com/l/_I6BczQTdkWoN
https://dl.doubtnut.com/l/_pSEeBnBarArK


8. Two parallel plate air capacitors have their plate areas

 respectively. If they have the same charge and

potential and the distance between the plates of the first

capacitor of 0.5 mm, what is the distance between the plates of

second capacitor ?

A. 0.25 cm

B. 0.52 cm

C. 0.75 cm

D. 1 cm

Answer: A

Watch Video Solution

100 and 500cm2

https://dl.doubtnut.com/l/_pSEeBnBarArK
https://dl.doubtnut.com/l/_QB7JkbhL4sJW


9. The equivalent capacitance between A and B is 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2μF

3μF

5μF

0.5μF

10. A capacitor of capacity  is subjected to charge by a

battery of 10 V. Calculate the energy stored in the capacitor.

10μF

https://dl.doubtnut.com/l/_K4wdBmiuMrwQ
https://dl.doubtnut.com/l/_ilcHcl8gciy1


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2 × 10− 7J

3 × 10− 5J

5 × 10− 4J

8 × 10− 6J

11. Two condenser one of capacity C and other of capacity C/2 are

connected to 9 V battery, as shown in figure. The work done in the

charging fully both condensers is 

https://dl.doubtnut.com/l/_ilcHcl8gciy1
https://dl.doubtnut.com/l/_vCTctqTlC1ac


Practice Exercise Exercise 1 Topical Problems

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1/4CV 2

2CV 2

3/4CV 2

1/2CV 2

1. Figure shows the electric field lines around three point charges

A, B and C. Which charge has the largest magnitude ? 

A. Charge A

https://dl.doubtnut.com/l/_vCTctqTlC1ac
https://dl.doubtnut.com/l/_5tmuzEzeFq8K


B. Charge B

C. Charge A and B

D. Charge C

Answer: D

View Text Solution

2. The electrostatic force of repulsion between two positively

charged ions carrying equal charge is , when they are

separated by a distance of . How much electrons are missing

from each ion?

A. 10

B. 8

C. 2

3.7 × 10− 9N

5Å

https://dl.doubtnut.com/l/_5tmuzEzeFq8K
https://dl.doubtnut.com/l/_2nifG5kxYehc


D. 1

Answer: C

Watch Video Solution

3. In figure two positive charges  fixed along the Y-axis,

exert a net electric force in the  direction on a charge  fixed

along the X-axis. If a positive charge Q is added at (x, 0), foce on  


A. will increase along the positive X-axis

B. will decrease along the positive X-axis

C. will point along the negative X-axis

D. will increase but the direction changes, because of the

intersection of Q with  and 

q2 and q3

+x q1

q1

q2 q3

https://dl.doubtnut.com/l/_2nifG5kxYehc
https://dl.doubtnut.com/l/_ksq3Yejuu0wH


Answer: A

View Text Solution

4. If a charge on the body is , then how many electrons are

present on the body?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1nC

1.6 × 10− 19

6.25 × 109

6.25 × 1027

6.25 × 1028

https://dl.doubtnut.com/l/_ksq3Yejuu0wH
https://dl.doubtnut.com/l/_aeiwFqP6WqY4


5. When  electrons are removed from a neutral metal sphere ,

the charge on it becomes

Watch Video Solution

1014

6. The electric field in the space between the plates of a discharge

tube is . If mass of proton is  kg

and its charge is , the force often the proton in the

field is

A. 

B. 

C. 

D. 

Answer: D

3.24 × 104NC − 1 1.67 × 10− 27

1.6 × 10− 19C

10.4 × 10− 15N

2.0 × 10− 23

5.40 × 10− 15N

5.20 × 10− 15N

https://dl.doubtnut.com/l/_oLQzAMsNJQ0q
https://dl.doubtnut.com/l/_CPng7isBrla3


Watch Video Solution

7. There are two charged identical metal spheres A and B repel

each other with a force . Another identical uncharged

sphere C is touched with A and then placed at the mid-point

between A and B. Net force on C is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3 × 10− 5N

1 × 10− 5N

2 × 10− 5N

1.5 × 10− 5N

3 × 10− 5N

https://dl.doubtnut.com/l/_CPng7isBrla3
https://dl.doubtnut.com/l/_pShUxE3lsNN4


8. Pick out the statement which is incorrect?

A. A negative test charge experiences a force opposite to the

direction of the field

B. The tangent drawn to a line of force represents the

direction of electric field

C. Field lines never intersect

D. The electric lines forms closed loop

Answer: D

Watch Video Solution

9. Two spheres carrying charges , separated by

a distance d, experiences a force of repulsion F. When a charge of

+6μC and + 9μC

https://dl.doubtnut.com/l/_9BJkQvoGFanT
https://dl.doubtnut.com/l/_KLZ4MavaaOuN


 is given to both the spheres and kept at the same distance

as before, the new force of repulsion is

A. 

B. F

C. 

D. 3F

Answer: A

Watch Video Solution

−3μC

F

3

F

g

10. The insulation property of air breaks down at

. The maximum charge that can be given

to a sphere of diameter  is approximately (in coulombs)

A. 3 nC

E = 3 × 106volt /meter

5m

https://dl.doubtnut.com/l/_KLZ4MavaaOuN
https://dl.doubtnut.com/l/_Tf2xmFS3Lz7F


B. 20 nC

C. 1.5 nC

D. 2 nC

Answer: D

Watch Video Solution

11. The unit of physical quantity obtained by the line integral of

electric field is

A. 

B. 

C. 

D. 

NC − 1

Vm− 1

JC − 1

C 2N − 1m− 2

https://dl.doubtnut.com/l/_Tf2xmFS3Lz7F
https://dl.doubtnut.com/l/_sq67mKFZnUf2


Answer: C

Watch Video Solution

12. The work done in carrying a charge q once round a circle of

radius r with a charge Q at the centre is

A. 

B. 

C. 

D. zero

Answer: D

Watch Video Solution

qQ

4πε0a

qQ

4πε0a
2

q

4πε0a

https://dl.doubtnut.com/l/_sq67mKFZnUf2
https://dl.doubtnut.com/l/_cBCwVrlNa8Ii


13. Four charges equal to  are placed at the four corners fo a

square and a charge  is at its centre, If the system is in

equilibrium the value of  si

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−Q

q

q

(1 + 2√2)
−Q

4

(1 + 2√2)
Q

4

(1 + 2√2)
−Q

2

(1 + 2√2)
Q

2

14. Two small conducting spheres of equal radius have charges

 and  respectively and placed at a distance R from

each other. They experience force . If they are brought in

+10μC −20μC

F1

https://dl.doubtnut.com/l/_X5VfAO2kENRf
https://dl.doubtnut.com/l/_ijiYO7Ty7MIF


contact and separated to the same distance, they experience force

. The ratio of  to  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

F2 F1 F2

1: 2

−8: 1

8: 1

−2: 1

15. Two positive ions , each carrying a charge  , are separated by a

distance .If  is the force of repulsion between the ions , the

number of electrons missing from each ion will be (  being the

charge on an electron)

q

d F

e

https://dl.doubtnut.com/l/_ijiYO7Ty7MIF
https://dl.doubtnut.com/l/_TOlmaKpTZJhq


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4πε0Fd
2

e

√
4πε0Fe

2

d2

√
4πε0Fd

2

e2

4πε0Fd
2

e2

16. A charged particle of mass 0.003 g is held stationary in space

by placing it in a downward direction of electric field of

. Then, the magnitude of charge is

A. 

B. 

C. 

6 × 104
NC − 1

5 × 10− 4
C

5 × 10− 10
C

5 × 10− 6
C

https://dl.doubtnut.com/l/_TOlmaKpTZJhq
https://dl.doubtnut.com/l/_8UjQGP7QA6qg


D. 

Answer: B

Watch Video Solution

5 × 10− 9C

17. The work done in carrying an electron from point A to a point B

in an electric is 10 MJ. The potential difference  is then

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

(VB − VA)

+2kV

−2kV

+200V

https://dl.doubtnut.com/l/_8UjQGP7QA6qg
https://dl.doubtnut.com/l/_Zplbk8YOHNQD


18. A charge q is placed at the centre of the line joining two equal

charges Q. The system of the three charges will be in equilibrium if

q is equal to:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−4Q

−
Q

4

−
Q

2

+
Q

2

19. A point charge q produces an electric field of magnitude

 at a point distance 0.25 m from it. What is the value of

charge ?

2NC − 1

https://dl.doubtnut.com/l/_bT7CKj8ABeN1
https://dl.doubtnut.com/l/_41we9ImrY4FD


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1.39 × 10− 11C

1.39 × 1011C

13.9 × 10− 11C

139 × 1011C

20. A hollow metallic sphere of radius 10 cm is given a charge of

 The electric intensity at a point 4 cm from the

center is

A. 

B. 

C. 

3.2 × 10− 9C.

9 × 10− 9NC − 1

288 NC− 1

2.88 NC− 1

https://dl.doubtnut.com/l/_41we9ImrY4FD
https://dl.doubtnut.com/l/_78EzZART8TBk


D. zero

Answer: D

Watch Video Solution

21. If infinite parallel plane sheet of a metal is charged to charge

density  coulomb per square metre in a medium of dielectric

constant K. Intensity of electric field near the metallic surface will

be

A. 

B. 

C. 

D. 

Answer: C

σ

E =
σ

ε0K

E =
K

3ε0

E =
σ

2ε0K

E =
K

2ε0

https://dl.doubtnut.com/l/_78EzZART8TBk
https://dl.doubtnut.com/l/_DWZmPz7lTlSl


Watch Video Solution

22. Three identical charges are fixed at the corners of an

equilateral triangle . If the force between any two charges is ,

then the net electric force on each will be

A. 

B. 

C. 2F

D. 3F

Answer: B

Watch Video Solution

F

√2F

F√3

https://dl.doubtnut.com/l/_DWZmPz7lTlSl
https://dl.doubtnut.com/l/_b3Xq9lleFYQs


23. Charge  is on y-axis at  and charge

 is on y-axis at . Calculate force on a

test charge  placed on X-axis at .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

q1 = + 6.0nC y = + 3cm

q2 = − 6.0nC y = − 3cm

q0 = 2nC x = 4cm

−51.8ĵμN

+51.8ĵμN

−5.18ĵμN

5.18ĵμN

24. Two particles of charges  are

placed as shown. At what point away from  on the X-axis, can a

q1 = + 8q and q2 = − 2q

q2

https://dl.doubtnut.com/l/_of2aFCaWDVYJ
https://dl.doubtnut.com/l/_QCKzcjmKUxkW


proton be placed so that it is in equilibrium? 

A. x = 2L

B. x= 2.5 L

C. x = 3.0 L

D. x = 3.2 L

Answer: A

View Text Solution

25. Figure shows electric field lines in which an electric dipole p is

placed as shown in figure. Which of the following statements is

correct ? 

https://dl.doubtnut.com/l/_QCKzcjmKUxkW
https://dl.doubtnut.com/l/_HlFrlzNHgsgW


A. The dipole will not experience any force

B. The dipole will experience a force towards right

C. The dipole will experience a force towards left

D. The dipole will experience a force upwards

Answer: C

View Text Solution

26. Charge  of mass m revolves around a stationary charge  in

a circular orbit of radius r. The orbital periodic time of  would be

A. 

B. 

C. 

D. 

q2 q1

q2

[ ]
1 / 2

4π2mr3

kq1q2

[ ]
1 / 2

kq1q2

4π2mr3

[ ]
1 / 2

4π2mr4

kq1q2

[ ]
1 / 2

4π2mr2

kq1q2

https://dl.doubtnut.com/l/_HlFrlzNHgsgW
https://dl.doubtnut.com/l/_peqYdStFJ2D1


Answer: A

Watch Video Solution

27. If  electrons are acquired by a body every second, the time

required for the body to get a total charge of C will be

A. 2 h

B. 2 days

C. 2 yr

D. 20 yr

Answer: D

Watch Video Solution

1010

https://dl.doubtnut.com/l/_peqYdStFJ2D1
https://dl.doubtnut.com/l/_X0MNlhz2cFgt


28. The electric potential V at any point x,y,z (all in metre) in space

is given by  volt. The electric field at the point 

 is …………… .

A. 8, along negative X-axis

B. 8, along positive X-axis

C. 16, along negative X-axis

D. 16, along positive Z-axis

Answer: A

Watch Video Solution

V = 4x2

(1m, 0, 2m)
V

m

29. Among two discs A and B, first have radius 10 cm and charge

C and second have radius 30 cm and charge - C.10_ 6 − μ 10− 5

https://dl.doubtnut.com/l/_RnmWgjEA4Kq8
https://dl.doubtnut.com/l/_hbFbIKSfaRI0


When they are touched, charge on both  and  respectively will,

be

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

qA qB

qA = 2.75μC, qB = 3.15μC

qA = 1.09μC, qB = 1.53μC

qA = qB = 5.5μC

30. A cylinder of radius R and length L is placed in a uniform

electric field E parallel to the axis. The total flux for the surface of

the cylinder is given by

A. zero

https://dl.doubtnut.com/l/_hbFbIKSfaRI0
https://dl.doubtnut.com/l/_BUswxbOwSFFQ


B. 

C. 

D. None of the above

Answer: A

Watch Video Solution

πR2 /E

2πR2E

31.  are point charges located at points as shown

in figure and S is the spherical gaussian surface of radius R. Which

of the following is true according to the Gauss' theorem? 

A. 

B. 

C. 

q1, q2, q3 and q4

∮(E1 + E2 + E3). dA = (q1 + q2 + q3) /ε0

∮(E1 + E2 + E3). dA = (q1 + q2 + q3 + q4) /ε0

∮(E1 + E2 + E3). dA = q1 + q2 + q3 /2ε0

https://dl.doubtnut.com/l/_BUswxbOwSFFQ
https://dl.doubtnut.com/l/_4MSFK4dx6nJQ


D. None of the above

Answer: A

View Text Solution

32. In a region of space, the electric field is given by

. The electric flux through a surface of area 100

units in the xy plane is

A. 800 units

B. 300 units

C. 400 units

D. 1500 units

Answer: B

Watch Video Solution

→
E = 8 î + 4ĵ + 3k̂

https://dl.doubtnut.com/l/_4MSFK4dx6nJQ
https://dl.doubtnut.com/l/_Tpgoxy32th3V


33. Three identical point charges as shown in figure, are placed at

the vertices of an isosceles right angied triangle. Which of the

numbered vectors coincides in direction with the electric field at

the mid-point M of the hypotenuse? 

A. 4

B. 3

C. 2

D. 1

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_Tpgoxy32th3V
https://dl.doubtnut.com/l/_nCwkZyqIteYb


34. A charge  is enclosed by a Gaussian spherical surface of

radius . If the radius is doubled, then the outward electric flux

will

A. be reduced to half

B. remain the same

C. be doubled

D. increase four times

Answer: B

Watch Video Solution

Q

R

35. A charge q is placed at the centre of a cube of side  what is

the electric flux passing through two opposite faces of the cube ?

A. 

l

q

ε0

https://dl.doubtnut.com/l/_4HtMx9WXAUkS
https://dl.doubtnut.com/l/_5SZmXtzc9hdp


B. zero

C. 

D. 

Answer: A

Watch Video Solution

6qL2

ε0

q

6L2ε0

36. Three infinitely charged sheets are kept parallel to x-y plane

having charge densities as shown. Then the value of electric field

at P is 

A. 

B. 

C. 

k̂
−4σ

ε0

k̂
4σ

ε0

k̂
−2σ

ε0

https://dl.doubtnut.com/l/_5SZmXtzc9hdp
https://dl.doubtnut.com/l/_5kRKXe1RWnAH


D. 

Answer: C

View Text Solution

k̂
2σ

ε0

37. In figure  charge is located at one of the edge of the cube,

then electric flux through cube due to  charge is 

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

+Q

+Q

+Q

ε0

+Q

ε0

+Q

4ε0

+Q

8ε0

https://dl.doubtnut.com/l/_5kRKXe1RWnAH
https://dl.doubtnut.com/l/_yb651ziBgcTa


38. A hollow cylinder has a charge q C within it. It  is the electric

flux in unit of voltmeter associated with the curved surface B, the

flum linked with the plane surface A in unit of V - m will be 

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

ϕ

( − ϕ)
1

2

q

ε0

q

2ε0

ϕ

3

− ϕ
q

ε0

https://dl.doubtnut.com/l/_yb651ziBgcTa
https://dl.doubtnut.com/l/_oWnBnNNAh2h5


39. A charge  is located at the centre of a cube. The electric flux

through any face is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

q

πq

6(4πε0)

q

6(4πε0)

2πq

6(4πε0)

4πq

6(4πε0)

40. A spherical conductor of radius 2 cm is uniformly charged with

3 nC. What is the electric field at a distance of 3 cm from the

centre of the sphere?

A. 3 × 106Vm − 1

https://dl.doubtnut.com/l/_CeBokX7pyl8B
https://dl.doubtnut.com/l/_DCD04AFLnbcr


B. 

C. 

D. 

Answer: C

Watch Video Solution

3Vm − 1

3 × 104Vm − 1

3 × 10− 4Vm − 1

41. Five charges  and  are fixed at their positions as

shown in figure. S is a Gaussian surface. 

The Gauss' theorem is given by  


Which of the following statements is correct ? 

A. E on the LHS of the above equation will have a contribution

from  while q on the RHS will have a

q ! , q2, q3, q4 q5

∮E. dS =
q

ε0

q1, q5 and q3

https://dl.doubtnut.com/l/_DCD04AFLnbcr
https://dl.doubtnut.com/l/_Tg3Mrzu7SO9C


contribution from  only

B. E on the LHS of the above equaiton will have a contribution

from  only

C. E on the LHS of the above equation will have a contribution

from all charges, while q on the RHS will have a contribution

from  only

D. Both E on the LHS and q on the RHS will have contributions

from  only

Answer: C

View Text Solution

q2 and q4

q2 and q3

q2 and q4

q2 and q4

42. Shown below is a distribution of charges. The flux of electric

field due to these charges through the surface is 

https://dl.doubtnut.com/l/_Tg3Mrzu7SO9C
https://dl.doubtnut.com/l/_7T2wDU8J1LfI


A. 

B. zero

C. 

D. 

Answer: B

View Text Solution

3q/ε0

2q/ε0

q/ε0

43. Two electric dipoles of moment  and  are placed in

opposite direction on a line at a distance of . The electric

field will be zero at point between the dipoles whose distance

from the dipole of moment  is

A. 10 cm

P 64P

25cm

P

https://dl.doubtnut.com/l/_7T2wDU8J1LfI
https://dl.doubtnut.com/l/_JBxvz5xiVdmW


B. 5 cm

C. 8 cm

D. 20 cm

Answer: B

Watch Video Solution

44. The electric flux of Gaussian surface A that encloses that

charged particles in free is 

(Given, ) 


A. 

B. 

C. 

q1 = − 14nC, q2 = 78.85nC, q3 = − 56nC

103Nm2C − 1

103CN − 1C − 2

6.32 × 103Nm2C − 1

https://dl.doubtnut.com/l/_JBxvz5xiVdmW
https://dl.doubtnut.com/l/_gnqTzHjYyKMZ


D. 

Answer: A

View Text Solution

6.32 × 103CN − 1m− 2

45. Figure shows the portions of the infinite parallel non-

conducting sheets having the magnitude of the surface charge

densities  for the

positively and negatively charged sheets, respectively. Find the

electric field E between the sheets. 

A. 

B. 

C. 

D. 

σ ( + ) = 6.8μCm2 and σ ( − ) = 4.3μCm2

6.3 × 105NC− 1  towards right

6.3 × 105NC− 1towards left

1.14 × 10− 5NC− 1towards right

1.14 × 105NC− 1  towards left

https://dl.doubtnut.com/l/_gnqTzHjYyKMZ
https://dl.doubtnut.com/l/_m8irQCsSUCRO


Answer: C

View Text Solution

46. The electric flux through a chlosed surface area S enclosing

charge Q is . If the surface area is doubled, then the flux is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ϕ

2ϕ

ϕ/2

ϕ/4

ϕ

https://dl.doubtnut.com/l/_m8irQCsSUCRO
https://dl.doubtnut.com/l/_o3FyqqmntT8Z


47. For a given surface the Gauss's law is stated as .

From this we can conclude that

A. E is necessarily zero on the surface

B. E is perpendicular to the surface at every point.

C. The total flux through the surface is zero

D. The flux is only going out ot the surface

Answer: A

Watch Video Solution

∮
→
E . d

→
A = 0

48. Electric charge is uniformly distributed along a along straight

wire of radius . The charge per centimeter length of the wire

is  coulomb. Another cyclindrical surface of radius  and

length  symmetrically enclose the wire ask shown in figure. The

1mm

Q 50cm

1m

https://dl.doubtnut.com/l/_0rNQKshNbY4J
https://dl.doubtnut.com/l/_AZRkANIC6zMn


total electric flux passing through the cyclindrical surface is 

A. 

B. 

C. 

q

ε0

100Q

ε0

10Q

πε0

https://dl.doubtnut.com/l/_AZRkANIC6zMn


D. 

Answer: B

Watch Video Solution

100Q

πε0

49. The inward and outward electric flux for a closed surface unit

of  are respectively  and . Then the

total charge inside the surface is [where  permittivity

constant]

A. 

B. 

C. 

D. 

Answer: D

N − m2 /C 8 × 103 4 × 103

ε0 =

4 × 103C

−4 × 103C

( )C
−4 × 103

ε

−4 × 103ε0C

https://dl.doubtnut.com/l/_AZRkANIC6zMn
https://dl.doubtnut.com/l/_LVALCzy3Ym9u


Watch Video Solution

50. The electric charges are distributed in a small volume. The flux

of the electric field through a spherica surface of radius 10 cm

surrounding the total charge is . The flux over a

concentric sphere of radius 20 cm will be

A. 20 V-m

B. 25 V-m

C. 40 V-m

D. 200 V-m

Answer: A

Watch Video Solution

20V − m

https://dl.doubtnut.com/l/_LVALCzy3Ym9u
https://dl.doubtnut.com/l/_r8fbyvGEpkT5


51. If the electric field given by , then the electric

flux through a surface of area 20 unit lying in the - plane will be

A. 100 unit

B. 80 unit

C. 180 unit

D. 20 unit

Answer: A

Watch Video Solution

(5 î + 4ĵ + 9k̂)

yz

52. Two capacitors having capacitances  and  are charged

with 120 V and 200 V batteries respectively. When they are

connected in parallel now, it is found that the potential on each

one of them is zero. Then,

C1 C2

https://dl.doubtnut.com/l/_mjqTw6ORDKnv
https://dl.doubtnut.com/l/_I8geZgdkhLaX


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5C1 = 3C2

3C1 = 5C2

3C1 ± 5C2 = 0

9C1 = 4C2

53. A parallel plate capacitor is charged and then isolated. The

effect of increasing the plate separation on charge, potential and

capacitance respectively are

A. constant, decrease, increase

B. constant, decrease, decrease

C. constant, increase, decrease

https://dl.doubtnut.com/l/_I8geZgdkhLaX
https://dl.doubtnut.com/l/_pBAiRycpUdKG


D. increase, decrease, decrease

Answer: C

Watch Video Solution

54. Conducting sphere of radius  is covered by concentric

sphere of radius . Capacity of this combination is proportional

to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

R1

R2

R2 − R1

R1R2

R2 + R1

R1R2

R1R2

R1 + R2

R1R2

R2 − R1

https://dl.doubtnut.com/l/_pBAiRycpUdKG
https://dl.doubtnut.com/l/_Vp2MefJ1BEd7


55. The amount of work done in increasing the voltage across the

plates of capacitor from 5 V to 10 V is W. The work done in

increasing it from 10 V to 15 V will be

A. 0.6 W

B. 1 W

C. 1.25 W

D. 1.67 W

Answer: D

Watch Video Solution

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

sheet of negligible thickness is placed between the plates. The

https://dl.doubtnut.com/l/_Vp2MefJ1BEd7
https://dl.doubtnut.com/l/_aTZQD4kMuofw
https://dl.doubtnut.com/l/_GqbbYkuX5pO0


sheet remains parallel to the plates of the capacitor.

A. Equal and opposite charge will appear in the forces of metal

sheet

B. Capacity remain same

C. Potential difference between the plates will increase

D. Battery supplies more charge

Answer: B

Watch Video Solution

57. A parallel plate air capacitor consists of two circular plates of

diameter  . At what distance should the plates be held so as

to have the same capacitance as that of a sphere of a diameter

 ?

8cm

20cm

https://dl.doubtnut.com/l/_GqbbYkuX5pO0
https://dl.doubtnut.com/l/_GMvSpRMfMJ1A


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

4 × 10− 3m

1 × 10− 3cm

1 × 10− 2cm

1 × 10− 3m

58. A parallel plate capacitor is made by stacking n equally spaced

plates connected alternatively. If the capacitance between any two

adjacent plates is 'C' then the resultant capacitance is

A. nm

B. n/m

C. nn2

https://dl.doubtnut.com/l/_GMvSpRMfMJ1A
https://dl.doubtnut.com/l/_mmJ5lC2GWcCC


D. 

Answer: D

Watch Video Solution

(n − 1)x

59. Figure below show regular hexagons with charges at the

vertices. In which of the following cases the electric field at the

centre is not zero 

https://dl.doubtnut.com/l/_mmJ5lC2GWcCC
https://dl.doubtnut.com/l/_QbotSFfdag3B


 


A. 

B. 

C. 

D. 

Answer: A

https://dl.doubtnut.com/l/_QbotSFfdag3B


Watch Video Solution

60. A parallel plate condenser has a unifrom electric field

 in the space between the plates. If the distance between

the plates is  and area of each plate is  the energy

(joule) stored in the condenser is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

E(V /m)

d(m) A(m2)

ε0E
21

2

ε0EAd

ε0E
2Ad

1

2

E2Ad/ε0

https://dl.doubtnut.com/l/_QbotSFfdag3B
https://dl.doubtnut.com/l/_PyUYxIMAzyzH


61. A parallel plate condenser is charged by connected it to a

battery. The battery is disconnected and a glass slab is introduced

between the plates. Then

A. charge and potential difference

B. charge and capacitance

C. capacitance and potential difference

D. energy stored and potential difference

Answer: D

Watch Video Solution

62. A capacitor or capacitance  is charge to a potential V and

then connected in parallel to an uncharged capacitor of

C1

https://dl.doubtnut.com/l/_dgBwDnjSmI03
https://dl.doubtnut.com/l/_6Ta6aiueq0RN


capacitance . The fianl potential difference across each

capacitor will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

C2

C1V

C1 + C2

C2V

C1 + C2

1 +
C2

C1

1 −
C2

C1

63. How many  capacitors must be connected in parallel to

store a charge of 1 C with a potential of 110 V across the

capacitors?

A. 990

1μF

https://dl.doubtnut.com/l/_6Ta6aiueq0RN
https://dl.doubtnut.com/l/_CMwFMUbZHVJU


B. 900

C. 9090

D. 909

Answer: C

Watch Video Solution

64. The  capacitor is charged at a steady rate of .

The potential difference across the capacitor will be 10 V after an

interval of

A. 5 s

B. 10 s

C. 50 s

D. 100 s

500μF 100μC /s

https://dl.doubtnut.com/l/_CMwFMUbZHVJU
https://dl.doubtnut.com/l/_gWTVVpFqhqkb


Answer: C

Watch Video Solution

65. A parallel plate air capacitor of capacitance  is connected to a

cell of  and then disconnected from it. A dielectric slab of

dielectric constant , which can just fill the air gap of the

capacitor, is now inserted in it. Which of the following is incorrect

?

A. The potential difference between the plates decreases K

times

B. The energy stored in the capacitor decreases K times

C. The change in energy is 

D. The change is energy is 

C

emFV

K

C0V
2(K − 1)

1

2

C0V
2( − 1)

1

2

1

K

https://dl.doubtnut.com/l/_gWTVVpFqhqkb
https://dl.doubtnut.com/l/_C3X9gKkEgaug


Answer: D

Watch Video Solution

66. The radii of the inner and outer spheres of a condenser are 9

cm and 10 m respectively. If the dielectric constant of the medium

between the two sphere is 6 and charge on the inner sphere is

, then the potential of inner sphere will be, if the

other sphere is earthed

A. 180 V

B. 30 V

C. 18 V

D. 90 V

Answer: B

Watch Video Solution

18 × 10− 9C

https://dl.doubtnut.com/l/_C3X9gKkEgaug
https://dl.doubtnut.com/l/_mskPglvXDgep


Watch Video Solution

67. An unchanged capacitor with a solid dielectric is connected to

a similar air capacitor charged to a potential of . If the

common potential after sharing of charges becomes V, then the

dielectric constant of the dielectric must be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

V0.

V0 /V

V

V0

(V0 − V )

V

(V0 − V )

V0

https://dl.doubtnut.com/l/_mskPglvXDgep
https://dl.doubtnut.com/l/_KPRQTQ5zI6fH


68. Two insulated metal spheres of raddi 10 cm and 15 cm charged

to a potential of 150 V and 100 V respectively, are connected by

means of a metallic wire. What is the charge on the first sphere?

A. 2 esu

B. 4 esu

C. 6 esu

D. 8 esu

Answer: B

Watch Video Solution

69. The mean electric energy density between the plates of a

charged capacitor is (here  charge on the capacitor and 

area o fthe capacitor plate)

q = A =

https://dl.doubtnut.com/l/_4QtRin93XpWI
https://dl.doubtnut.com/l/_CJKz3ETEhQiV


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

q2

2ε0A
2

q

2ε0A
2

q2

2ε0A

70. A  capacitor is charged to a potential difference of 

and is connected to another uncharged capacitor in parallel. Now

the common potential difference becomes  volt. The

capacitance of second capacitor is

A. 

B. 

10μF 50V

20

10μF

20μF

https://dl.doubtnut.com/l/_CJKz3ETEhQiV
https://dl.doubtnut.com/l/_fyEgk2RKBybS


C. 

D. 

Answer: D

Watch Video Solution

30μF

15μF

71.  small drops of same size are charged to  volts each .If they

coalesce to from a single large drop, then its potential will be -

A. Vn

B. 

C. 

D. 

Answer: D

Watch Video Solution

n V

V n− 1

V n1 / 3

V n2 / 3

https://dl.doubtnut.com/l/_fyEgk2RKBybS
https://dl.doubtnut.com/l/_xPEgOB97FQgW


Watch Video Solution

72. Potential energy of two equal negative point charges 

each held 1 m apart in air is

A. 2 J

B. 2 eV

C. 4 J

D. 0.036 J

Answer: D

Watch Video Solution

2μC

73. The work done in placing a charge of  coulomb on a

condenser of capacity 100 micro-farad is

8 × 10− 18

https://dl.doubtnut.com/l/_xPEgOB97FQgW
https://dl.doubtnut.com/l/_ypXkdL8UT8cK
https://dl.doubtnut.com/l/_iNr9B8nctBG6


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

16 × 10− 32J

31 × 10− 26J

4 × 10− 10J

32 × 10− 32J

74. The capacitance of a parallel plate capacitor with air as

medium is . With the introduction of a dielectric medium

between the plates, the capacitance becomes  The

permittivity of the medium is

A. 

B. 

3μF

15μF .

5C 2N − 1m− 2

15C 2N − 1m− 2

https://dl.doubtnut.com/l/_iNr9B8nctBG6
https://dl.doubtnut.com/l/_uVyaXc1X9c1Y


C. 

D. 

Answer: C

Watch Video Solution

0.44 × 10− 10C 2N − 1m− 2

8.845 × 10− 11C 2N − 1m− 2

75. Energies stored in capacitor and dissipated during charging a

capacitor bear a ratio

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

1: 1

1: 2

1: 1/2

2: 1

https://dl.doubtnut.com/l/_uVyaXc1X9c1Y
https://dl.doubtnut.com/l/_WCucMt5wnSNF


Watch Video Solution

76. A copper plate of thickness b is placed inside a parallel plate

capacitor of plate distance d and area A, as shwon in figure. The

capacitance of capacitor is 

A. 

B. 

C. 

D. infinity

Answer: C

View Text Solution

Aε0

d

Aε0

b

Aε0

d − b

https://dl.doubtnut.com/l/_WCucMt5wnSNF
https://dl.doubtnut.com/l/_50iqKPAMLlx2


77. In the circuit shown below, capacitors A and B have identical

geometry, but a material of dielectric constant 3 is present

between the plates of B. the potential difference across A and B

are respectively 

A. 2.5 V, 7.5 V

B. 2 V, 8 V

C. 7.5 V, 2.5 V

D. 8 V, 2 V

Answer: C

View Text Solution

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


78. The equivalent capacitance of the combination of three

capacitors each of capacitance C between A and B as shown in

figure, is 

A. C

B. 2C

C. 

D. 3C

Answer: B

View Text Solution

C

2

79. Two capacitors  are connected in a circuit as shown

in figure. The potential difference  is 

C1 and C2

(VA − VB)

https://dl.doubtnut.com/l/_QhV9T2QawTgM
https://dl.doubtnut.com/l/_6mvQsTTN4XNN


A. 8 V

B. 

C. 12 V

D. 

Answer: B

View Text Solution

−8V

−12V

80. A parallel plate capacitor is made of two dielectric block in

series. One of the blocks has thickness  and dielectric constant d1

https://dl.doubtnut.com/l/_6mvQsTTN4XNN
https://dl.doubtnut.com/l/_LlTXN4jx6bWy


 and the other has thickness  and dielectric constant  as

shown in figure. This arrangement can be thought as a dielectric

slab of thickness  and effective dielectric constant

K. The K is equal to 

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

K1 d2 K2

d( = d1 + d2)

K1d1 + K2d2

d1 + d2

K1d1 + d2d2

K1 + K2

K1K2(d1 + d2)

(K1d2 + K2d1)

2K1K2

K1 + K2

https://dl.doubtnut.com/l/_LlTXN4jx6bWy
https://dl.doubtnut.com/l/_NVvmDPp5AUXX


81. In the circuit shown, a potential difference of 90 V is appllied

across AB. The potential difference between the points P and Q is 

A. 15 V

B. 30 V

C. 45 V

D. 60 V

Answer: C

Vi T t S l ti

https://dl.doubtnut.com/l/_NVvmDPp5AUXX


View Text Solution

82. A network of four capacitors of capacities equal to

 are connected to a

battery as shown in the figure. 

 


The ratio of the charges  and  is

C1 = C, C2 = 2C, C2 = 3C and C4 = 4C

C2 C4

https://dl.doubtnut.com/l/_NVvmDPp5AUXX
https://dl.doubtnut.com/l/_Hue2mpMMRWVV


A. 

B. 

C. 

D. 

Answer: B

View Text Solution

22

3

3

22

7
4

4
7

83. A series combination of  capacitors, each of value , is

charged by a source of potential difference . When another

parallel combination of  capacitors, each of value , is charged

by a source of potential difference , it has same (total) energy

stored in it, as the first combination has. the value of , in terms

of , is then

A. 

n1 C1

4V

n2 C2

V

C2

C1

2C1

n1n2

https://dl.doubtnut.com/l/_Hue2mpMMRWVV
https://dl.doubtnut.com/l/_YkcfqkrM5LgS


B. 

C. 

D. 

Answer: D

Watch Video Solution

16 C1
n1

n2

2 C1
n2

n1

16C1

n1n2

84. In the connections shown in the adjoining figure, the

equivalent capacity between points A and B will be 

A. 
13

6

https://dl.doubtnut.com/l/_YkcfqkrM5LgS
https://dl.doubtnut.com/l/_zJbNVj4y61eQ


B. 

C. 6

D. 13

Answer: A

View Text Solution

6

13

85. Parallel plate capacitor is constructed using three different

dielectric materials as shown in the figure. 

The parallel plates, across with a potential difference is applied of

area A  and separated by a distance d metre. Themetre2

https://dl.doubtnut.com/l/_zJbNVj4y61eQ
https://dl.doubtnut.com/l/_qTVJgksql6tw


capacitance across A and B is 

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

[ + ]
ε0A

d

K1

2

K2K3

K2 + K3

[ + ]
ε0A

d

K1

2

K2 + K3

K2K3

[ + ]
ε0A

d

2

K1

K2K3

K2 + K3

[ + ]
ε0A

d

2

K1

K2 + K3

K1K3

https://dl.doubtnut.com/l/_qTVJgksql6tw
https://dl.doubtnut.com/l/_5FBufYCe4xup


86. The total energy stored in the condenser system shown in the

figure will be 

A. 

B. 

C. 

D. 

Answer: C

2μJ

4μJ

8μJ

16μJ

https://dl.doubtnut.com/l/_5FBufYCe4xup


View Text Solution

87. Two capacitor  are in series order

connected is parallel to a third capacitor  This

combination is connected to 2 V battery. In charging these

capacitor energy consumed by the battery is 

A. 

B. 

C. 

C1 = 2μF and C2 = 6μF

C3 = 4μF .

2 × 10−6J

11 × 106J

× 10−6J
32

3

https://dl.doubtnut.com/l/_5FBufYCe4xup
https://dl.doubtnut.com/l/_Lvy04Z29vkDc


Practice Exercise Exercise 2 Miscellaneous Problems

D. 

Answer: B

View Text Solution

× 10−6J
16

3

1. In  of a solid, there are  atoms. If one electrons is

removed from each of 0.01% atoms of the solid, find the charge

gained by the solid (given that electronic charge is  ).

A. 

B. 

C. 

D. 

1g 5 × 1021

1.6 × 1019C

+0.08C

+0.8C

−0.08C

−0.8C

https://dl.doubtnut.com/l/_Lvy04Z29vkDc
https://dl.doubtnut.com/l/_WsEL2RLHoMYt


Answer: A

Watch Video Solution

2. The variation of electric potential with distance from a fixed

point is shown in the figure. What is the value of electric filed at x

= 2 m? 

A. Zero

B. 

C. 

6/2

6/1

https://dl.doubtnut.com/l/_WsEL2RLHoMYt
https://dl.doubtnut.com/l/_bXnThTS2Smnq


D. 

Answer: A

View Text Solution

6/3

3. Three point charges 3nC, 6nC and 6nC are placed at the corners

of an equilateral triangle of side 0.1 m. The potential energy of the

system is 

https://dl.doubtnut.com/l/_bXnThTS2Smnq
https://dl.doubtnut.com/l/_GhP7KCh54XCR


A. 9910 J

B. 

C. 

D. 

Answer: B

Watch Video Solution

8.91μJ

99100J

89100J

4.  capacitors each having a capacity of  are connected in

parallel and are charged by a potential difference of . The

energy stored in the capacitors and the cost of charging them, if

electrical energy costs  paise per , will be

A.  and 300 paise

B.  and 300 paise

100 10μF

100kV

108 kWh

107

5 × 106J

https://dl.doubtnut.com/l/_GhP7KCh54XCR
https://dl.doubtnut.com/l/_3PBFLDmKiQb5


C.  and 150 paise

D.  and 750 paise

Answer: C

Watch Video Solution

5 × 106J

107J

5. The electric field in a certain region is acting radially outwards

and is given by  charge contained in a sphere of radius

 centred at the origin of the field, will given by

A. 

B. 

C. 

D. 

Answer: C

E = Ar. A

' a'

4πε0Aa
2

Aε0a
2

Aπε0Aa
3

ε0Aa
3

https://dl.doubtnut.com/l/_3PBFLDmKiQb5
https://dl.doubtnut.com/l/_O2O7Ang1qYaH


Watch Video Solution

6. A large insulated sphere of radius r charged with Q units of

electricity is placed in contact with a small insulated uncharged

sphere of radius r' and is then separated. The charge on the

smaller sphere will now be.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Q(r + r' )

Q(r − r' )

Q

r' + r

Qr'

r' + r

https://dl.doubtnut.com/l/_O2O7Ang1qYaH
https://dl.doubtnut.com/l/_iLic2JSSQT8h


7. A charge of magnitude Q is divided into two parts q and

 such that the two parts exert maximum force on each

other. Calculate the ratio .

A. Q

B. 

C. 

D. 

Answer: C

Watch Video Solution

(Q − q)

Q/q

3Q

4

Q

2

Q

3

8. An infinite line charge produces a field of  at

a distance of 2 cm. calculate the linear charge density.

A. 

9 × 10− 4N  C − 1

10− 3Cm2

https://dl.doubtnut.com/l/_KAjPTl3Iy1me
https://dl.doubtnut.com/l/_CPi6fsoVMf3g


B. 

C. 

D. 

Answer: D

Watch Video Solution

10− 4Cm2

10− 5Cm2

10− 7Cm2

9. A circuit is shown in figure for which

If C is the equivalent capacitance across AB, then C is given by 

A. 

C1 = (3 ± 0.011)μF , C2 = (5 ± 0.01)μF and C3 = (1 ± 0.01)μF .

(0.9 ± 0.114)μF

https://dl.doubtnut.com/l/_CPi6fsoVMf3g
https://dl.doubtnut.com/l/_4oZAcvE1mWiT


B. 

C. 

D. 

Answer: C

View Text Solution

(0.9 ± 0.01)μF

(0.9μ0.023)μF

(0.9μ0.09)μF

10. Charges  and  are placed as shown in figure. The point

at which electric field intensity is zero, will be 

A. Somewhere between 

B. somewher on the left of 

+2Q −Q

−Q and + 2Q

−Q

https://dl.doubtnut.com/l/_4oZAcvE1mWiT
https://dl.doubtnut.com/l/_hpYQX4qk4YGI


C. somewhere on the right of 

D. somewhere on the right bisector of line joining  and 

Answer: B

View Text Solution

+2Q

−q

+2Q

11. The electric field at the centre of a square having equal charge

q at each of the coner (side of square a )

A. 

B. 

C. zero

D. 

8kq

a2

2kq

a2

4kq

(a/√2)
2

https://dl.doubtnut.com/l/_hpYQX4qk4YGI
https://dl.doubtnut.com/l/_IevgHjxD73Fm


Answer: C

Watch Video Solution

12. Two point charge  and  are situated at the origin and

the point  respectively. The point along the -axis where

the electic field Vanishes is

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

−q +q/2

(a, 0, 0) X

x =
√2a

√2 − 1

X = √2a − √2 − 1

x = (√2 − 1)√2a

https://dl.doubtnut.com/l/_IevgHjxD73Fm
https://dl.doubtnut.com/l/_qj7T1iRsdyrf
https://dl.doubtnut.com/l/_FmEHp57qU15M


13. A ball of mass 1 kg carrying a charge  moves from a

point A at potential 600 V to a point B at zero potential. The

change in its kinetic energy is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

10− 8C

−6 × 10− 6erg

−6 × 10− 6J

6 × 10− 6J

6 × 10− 6erg

14. If the equivalent capacitance between points P and Q of the

combination of the capacitors hown in figure below is , the30μF

https://dl.doubtnut.com/l/_FmEHp57qU15M
https://dl.doubtnut.com/l/_sZtPhIsHJ5ru


capacitor C is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

60μF

30μF

10μF

5μF

https://dl.doubtnut.com/l/_sZtPhIsHJ5ru


15. An electric field is given by . The work

done in moving a 1C charge from

 is

A. 2y

B. 3y

C. zero

D. infinity

Answer: A

Watch Video Solution

E = (yî + xĵ)NC − 1

rA = (2 î + 2ĵ)m  to rB = (4 î + 2ĵ)m

16. A circular ring carries a uniformly distributed positive charge

and lies in the xy plane with center at the origin of the

https://dl.doubtnut.com/l/_pPsakKFr6UuI
https://dl.doubtnut.com/l/_RybN81kL6EkJ


cooredinate system. If at a point (0,0,z) the electric field is E, then

which of the following graphs is correct?

A. 

B. 

C. 

D. 

Answer: B

h id l i

https://dl.doubtnut.com/l/_RybN81kL6EkJ


Watch Video Solution

17. A conducting sphere of radius 5 cm has an unknown charge.

The electric field at 10 cm from the centre of the sphere is

 and points radially inward. What is the net

charge on the sphere?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1.8 × 103NC − 1

1.8nC

2nC

1nC

1.5nC

https://dl.doubtnut.com/l/_RybN81kL6EkJ
https://dl.doubtnut.com/l/_a5TQMriFgK6b


18. Charge Q is given by the displacement  in an

electrif field . The work done is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

r = aî + bĵ

E = E1 î + E2 ĵ

Q((E1a) + (E2b))

Q√(E1a)2 + (E2b)
2

Q(E1 + E2)√a2 + b2

Q(√E2
1 + E2

2)√a2 + b2

19. If the electric flux entering and leaving an enclosed surface

respectively is  and , the electric charge inside the surface will

be

A. 

ϕ1 ϕ2

ϕ2 − ϕ1

ε0

https://dl.doubtnut.com/l/_hcCa7YRwSbXM
https://dl.doubtnut.com/l/_GQ9S5ahjY3dx


B. 

C. 

D. 

Answer: D

Watch Video Solution

ϕ1 + ϕ2

ε0

ϕ1 − ϕ2

ε0

ε0(ϕ1 + ϕ2)

20. The capacitance of a capacitor between  times its original

value if a dielectric slab of thickness  is inserted between

the plates (d is the separation between the plates). What is the

dielectric consant of the slab?

A. 6

B. 8

C. 2

4/3

t = d/2

https://dl.doubtnut.com/l/_GQ9S5ahjY3dx
https://dl.doubtnut.com/l/_xofMorogTQ1R


D. 4

Answer: C

Watch Video Solution

21. Two condensers  in a circuit are joined as shown in

the figure. The potential of point A is  and that of B is . The

potential of point D will be 

A. 

B. 

C. 

D. 

C1 and C2

V1 V2

(V1 + V2)
1

2

C1V2 + C2V1

C1 + C2

C1V1 + C2V2

C1 + C2

C2V1 − C1V2

C1 + C2

https://dl.doubtnut.com/l/_xofMorogTQ1R
https://dl.doubtnut.com/l/_zHilJHF3V55j


Answer: B

View Text Solution

22. Two charges placed in air repel each other by a force of 

. When oil is introduced between the charges, then the force

becomes  


The dielectric constant of oil is

A. 2.5

B. 0.25

C. 2

D. 4

Answer: D

Watch Video Solution

10− 4N

2.5 × 10− 5N

https://dl.doubtnut.com/l/_zHilJHF3V55j
https://dl.doubtnut.com/l/_AXUIVRwMgALk


23. Five balls numbered 1,2,3,4,and 5 are suspended using

separated threads. The balls (1,2),(2,4) and (4,1) show electrostatic

attraction while balls (2,3) and (4,5) show repulsion. Therefore, ball

1 must be

A. positively charged

B. negatively charged

C. neutral

D. None of the above

Answer: D

Watch Video Solution

24. The angle between the dipole moment and electric field at any

point on the equatorial plane is

https://dl.doubtnut.com/l/_qZdvLqx8iAV3
https://dl.doubtnut.com/l/_2WPe79hDKM5K


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

180∘

0∘

45∘

90∘

25. The electric field at point (30, 30, 0) due to a charge 

at origin will be (coordinates are in cm)

A. 

B. 

C. 

D. 

0.008μC

8000NC − 1

4000( î + ĵ)NC − 1

200√2( î + ĵ)NC − 1

400√2( î + ĵ)NC − 1

https://dl.doubtnut.com/l/_2WPe79hDKM5K
https://dl.doubtnut.com/l/_3gcRgcXYTZUU


Answer: C

Watch Video Solution

26. The electric field strength due to a circular loop of charge of

radius R are uniform linear density of charge , at its centre is

proportonal to

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

λ

λR

λ/R

λ/R2

https://dl.doubtnut.com/l/_3gcRgcXYTZUU
https://dl.doubtnut.com/l/_9a2fTvPdi3vg
https://dl.doubtnut.com/l/_ZzgMDvrOgNoF


27. A 400 pF capacitor, charged by a 100 volt d.c supply is

disconnected from the supply and connected to another

uncharged 400 pF capacitor. Calculate the loss of energy.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10− 5J

10− 6J

10− 7J

10− 4J

28. In the given circuit, charge  on the  capacitor changes

as C is varied from  to  as a function of C is given

Q2 2μF

1μF 3μF . Q2

https://dl.doubtnut.com/l/_ZzgMDvrOgNoF
https://dl.doubtnut.com/l/_cUezSEbIz4N3


property by (figures are drawn schematically and are not to scale) 

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_cUezSEbIz4N3


Answer: C

View Text Solution

29. Two capacitors of capacitance C are connected in series. If one

of them is filled with dielectric substance K, what is the effective

capacitance?

A. 

B. 

C. 

D. None of the above

Answer: A

Watch Video Solution

KC

(1 + K)

C(K + 1)

2KC

1 + K

https://dl.doubtnut.com/l/_cUezSEbIz4N3
https://dl.doubtnut.com/l/_SDpAXhR2pDVO
https://dl.doubtnut.com/l/_62IsciafFSBj


30. Two positive point charges of 12 and 5 microcoulombs, are

placed 10 cm apart in air. The work needed to bring them 4 cm

closer is

A. 2.4 J

B. 3.6 J

C. 1.6 J

D. 6.0 J

Answer: B

Watch Video Solution

31. In the arrangement of capacitors shown in the figure, each

capacitor is of , then the equivalent capacitance between the9μF

https://dl.doubtnut.com/l/_62IsciafFSBj
https://dl.doubtnut.com/l/_cD6CBnwp4MK0


point A and B is 

A. 

B. 

C. 

D. 

9μF

18μF

4.5μF

15μF

https://dl.doubtnut.com/l/_cD6CBnwp4MK0


Answer: D

Watch Video Solution

32. The enrgy of a charged capacitor is U. Another identical

capacitor is connected parallel to the first capacitor, after

disconnecting the battery. The total energy of the system of these

capacitors will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

U

4

U

2

3U
2

2U
4

https://dl.doubtnut.com/l/_cD6CBnwp4MK0
https://dl.doubtnut.com/l/_Stw8llXvUKsU


33. Two identical parallel plate capacitors are placed in series and

connected to a constant voltage source of  volt. If one of the

capacitors is completely immersed in a liquid with dielectric

constant K, the potential difference between the plates of the

other capacitor will change to -

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

V0

V
K

K + 1

K + 1
K

2K

K + 1

V
K + 1

2K

https://dl.doubtnut.com/l/_CHvGYNkwCr5I


34. How many  condensers are needed to make a

condenser of 

A. 9

B. 18

C. 3

D. 27

Answer: D

Watch Video Solution

6μF , 200V

18μF , 600?

35. Four plates of equal area A are separated by equal distance d

and are arranged as shown in the figure. The equivalent capacity 

https://dl.doubtnut.com/l/_2iOXlUhhfW4D
https://dl.doubtnut.com/l/_PFOdU8hT5ynB


A. 

B. 

C. 

D. 

Answer: A

View Text Solution

2ε0A

d

3ε0A

d

3ε0A

2d

ε0A

d

36. A  capacitor is charged as shown in the figure. The

percentage of its stored energy disispated after the switch S is

2μF

https://dl.doubtnut.com/l/_PFOdU8hT5ynB
https://dl.doubtnut.com/l/_I22IgcKLYStd


turned to poistion 2 is 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0 %

20 %

75 %

80 %

https://dl.doubtnut.com/l/_I22IgcKLYStd


37. The capacitance of an isolated conducting sphere of radius R is

proportional to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

R− 1

R2

R− 2

R

38. Three capacitors  are connected in series

to a source of 120 V. The potential difference, energy stored and

charge of a parallel plate capacitor respectively. The quantities

3μF , 6μF and 6μF

https://dl.doubtnut.com/l/_a8dpT5ETXO9n
https://dl.doubtnut.com/l/_LDRjV9jmYnaA


that increase when a dielectric slab is introduced between the

plates without disconnecting the battery are

A. 24

B. 30

C. 40

D. 60

Answer: D

Watch Video Solution

39.  and  are capacitance, potential difference, energy

stored and charge of parallel plate capacitor respectively. The

quantities that increase when a dielectric slab is introduced

between the plates without disconnecting the battery are

C, V , U Q

https://dl.doubtnut.com/l/_LDRjV9jmYnaA
https://dl.doubtnut.com/l/_ne9t6ywEUEhe


A. V and C

B. V and U

C. U and Q

D. V and Q

Answer: C

Watch Video Solution

40. If dielectric is inserted in charged capacitor ( battery removed

), then quantity that remains constant is

A. capacitance

B. potential

C. intensity

D. charge

https://dl.doubtnut.com/l/_ne9t6ywEUEhe
https://dl.doubtnut.com/l/_VnC1WEmyBBkH


Answer: D

Watch Video Solution

41. A capacitor of capacitance  charged to 100V is connected

to an uncharged capacitor. The effective potential now is 40 V. The

capacitance on uncharged capacitor is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10μF

12μF

15μF

25μF

30μF

https://dl.doubtnut.com/l/_VnC1WEmyBBkH
https://dl.doubtnut.com/l/_nUYYDrNviUnZ
https://dl.doubtnut.com/l/_pagG5yR16cg8


42. A parallel plate capacitor is made of two circular plates

separated by a distance 5mm and with a dielectric of dielectric

constant 2.2 between them. When the electric field in the

dielectric is  the charge density of the positive plate

will be close to:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3 × 104V /m

6 × 10− 7Cm− 2

3 × 10− 7Cm − 2

3 × 104Cm − 2

6 × 104Cm − 2

43. Two capacitors of  and  are connected to 200 V and

100 V sources, respectively. If they are connected by the wire, then

10pF 20pF

https://dl.doubtnut.com/l/_pagG5yR16cg8
https://dl.doubtnut.com/l/_1Ujf1PvCz6RM


what is the common potential of the capacitors?

A. 133.3 V

B. 150 V

C. 300 V

D. 400 V

Answer: A

Watch Video Solution

44. A gang capacitor is formed by interlocking a number of plates

as shown in figure. The distance between the consecutive places is

0.885 cm and the overlapping area of the plates is  The5cm2.

https://dl.doubtnut.com/l/_1Ujf1PvCz6RM
https://dl.doubtnut.com/l/_zMeBRVdcVJOM


capacity of the unit is 

A. 1.06 pF

B. 4 pF

C. 6.36 pF

D. 12.72 pF

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_zMeBRVdcVJOM
https://dl.doubtnut.com/l/_PAW7d5akcwSn


45. The equivalent capacitance of the combination of the

capacitors is : 

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

3.20μF

7.80μF

3.90μF

2.16μF

46. The radii of two concentric spherical conducting shells are

. The change on the oute shell is q. The charge

on the inner shell which is connected to the earth is

r1 and r2( > r1)

https://dl.doubtnut.com/l/_PAW7d5akcwSn
https://dl.doubtnut.com/l/_RvGIbRPrSt9t


A. 

B. zero

C. 

D. 

Answer: C

Watch Video Solution

−r2

r1

q
−r1

r2

−q

47. A parallel plate capacitor is located horizontally such that one

of the plates is submerged in liquid while the other is above the

liquid surface. When plates are charged, the level of liquid. 

A. rises

B. falls

https://dl.doubtnut.com/l/_RvGIbRPrSt9t
https://dl.doubtnut.com/l/_qHw5GG7JfOld


Mht Cet Corner

C. remains unchanged

D. may rise of fall depending on the amount of a charge

Answer: A

View Text Solution

1. Three parallel plate air capacitors are connected in parallel. Each

capacitor has plate area and the separation between the plates

is d, 2d and 3d respectively. The equivalent capacity of

combination is  = absolute permittivity of free space)

A. 

B. 

C. 

A

3

(ε0

7ε0A

18d

1ε0A

18d

13ε0A

18d

https://dl.doubtnut.com/l/_qHw5GG7JfOld
https://dl.doubtnut.com/l/_RAnRgEsKRWlh


D. 

Answer: B

Watch Video Solution

17ε0A

18d

2. Two identical parallel plate air capacitors are connected in

series to a battery of emf V. If one of the capacitor is completely

filled with dielectric material of constant K, then potential

difference of the other capacitor will become

A. 

B. 

C. 

D. 

Answer: B

K

V (K + 1)

KV

K + 1

K − 1

KV

V

K(K + 1)

https://dl.doubtnut.com/l/_RAnRgEsKRWlh
https://dl.doubtnut.com/l/_b7Qd53Nu9Of1


Watch Video Solution

3. The differeence in the effective capacity of two similar capacitor

when joined in series and then in paralllel is 6  F the capacity of

each capacitor is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

μ

2μF

4μF

8μF

16μF

https://dl.doubtnut.com/l/_b7Qd53Nu9Of1
https://dl.doubtnut.com/l/_MmFg182FproR


4. The electric field intensity at point near and outside the surface

of a charged conductor of any shape is  the electric field

intensity due to uniformly charged infinite thin plane sheet is 

the relation between  and  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

E1

E2

E1 E2

2E1 = E2

E1 = E2

E1 = 2E2

E1 = 4E2

5. Two concentric spheres kept in air have radii R and r. They have

similar charge and equal surface charge density . The electricalσ

https://dl.doubtnut.com/l/_65NggzhSd0HM
https://dl.doubtnut.com/l/_1S3jEahnW3gw


potential at their common centre is (where,  permittivity of

free space)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ε0 =

σ(R + r)

ε0

σ(R − r)

ε0

σ(R + r)

2ε0

σ(R + r)

4ε0

6. Two charges of equal magnitude q are placed in air at a distance

2a apart and third charge  is placed at mid-point . The

potential energy of the system is  = permittivity of free space)

A. 

−2q

(ε0

−
q2

8πε0a

https://dl.doubtnut.com/l/_1S3jEahnW3gw
https://dl.doubtnut.com/l/_Iv3zBHe02HcC


B. 

C. 

D. 

Answer: D

Watch Video Solution

−
3q2

8πε0a

−
5p2

8πε0a

−
7q2

8πε0a

7. Three particles, each having a charge of  are placed at the

coners of an equilateral triangle of side . The electrostatic

potential energy of the system is (Given

A. zero

B. 

C. 27 J

10μC

10cm

= 9 × 109N − m2 /C 2)
1

4πε0

∞

https://dl.doubtnut.com/l/_Iv3zBHe02HcC
https://dl.doubtnut.com/l/_z1zTa1a61e85


D. 100 J

Answer: C

Watch Video Solution

8. Energy per unit volume for a capacitor having area A and

separation d kept at potential diffeence V is given by : -

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ε0
1

2
V 2

d2

1

2ε0

V 2

d2

CV 21

2

Q2

2C

https://dl.doubtnut.com/l/_z1zTa1a61e85
https://dl.doubtnut.com/l/_tmsugXKMmhxH


9. If the distance between the plates of a parallel plate capacitor

of capacity  is doubled, then new capacity will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

10μF

5μF

20μF

10μF

15μF

10. The electric intensity of outside a charged sphere of radius R at

a distance  is

A. 

r(r > R)

σR2

ε0r
2

https://dl.doubtnut.com/l/_P4VANW0v5aVO
https://dl.doubtnut.com/l/_D3srDnrIRl0q


B. 

C. 

D. 

Answer: A

Watch Video Solution

σr2

ε0R
2

σr

ε0R

σR

ε0r

11. In a parallel plate capacitor , the capacity increases if

A. area of the plate is decreased

B. distance between the plates increases

C. area of the plate is increased

D. dielectric constant decrease

Answer: C

W h Vid S l i

https://dl.doubtnut.com/l/_D3srDnrIRl0q
https://dl.doubtnut.com/l/_cqWNfujqNeAI


Watch Video Solution

12. The energy required to charge a parallel plate condenser of

plate separtion  and plate area of cross-section  such that the

unifom field between the plates is  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

d A

E

ε0E
2 /Ad

1

2

ε0E
2 /Ad

ε0E
2Ad

ε0E
2Ad

1

2

13. A charge Q is situated at the corner of a cube the electric flux

passed through all the six faces of the cube is :

https://dl.doubtnut.com/l/_cqWNfujqNeAI
https://dl.doubtnut.com/l/_jRjXI2Sgxd5F
https://dl.doubtnut.com/l/_7IU1hH5A8XYF


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

q

ε0

q

3ε0

q

6ε0

q

8ε0

14. In bringing an electron towards another electron, the

electrostatic potential energy of the system

A. decreases

B. increases

C. remains same

D. becomes zero

https://dl.doubtnut.com/l/_7IU1hH5A8XYF
https://dl.doubtnut.com/l/_057PaUrXtNXS


Answer: B

Watch Video Solution

15. A parallel plate condenser with oil (dielectric constant 2)

between the plates has capacitance C. If oil is removed, the

capacitance of capacitor becomes

A. 

B. 2C

C. 

D. 

Answer: D

Watch Video Solution

√2C

C

√2

C

2

https://dl.doubtnut.com/l/_057PaUrXtNXS
https://dl.doubtnut.com/l/_31xqM7FTbjnH
https://dl.doubtnut.com/l/_OLBgtNnDgoQm


16. Unit of electric flux is

A. Vm

B. N-m/C

C. V/m

D. C/N-m

Answer: A

Watch Video Solution

17. Two point charges  and  repel each other with a

force of . If a charge of  is added to each of them, then

the force between them will become

Watch Video Solution

+3μC +8μC

40N −5μC

https://dl.doubtnut.com/l/_OLBgtNnDgoQm
https://dl.doubtnut.com/l/_MjFmtNZI6aHQ
https://dl.doubtnut.com/l/_Re3WjoNgWPpy


18. An infinite line charge produce a field of  at

a distance of 2 cm. The linear charge density is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

7.182 × 108NC − 1

7.27 × 10− 4Cm− 1

7.98 × 10− 4Cm− 1

7.11 × 10− 4Cm− 1

7.04 × 10− 4Cm− 1

19. An electron experiences a force equal to its weight, when

placed in an electric field. The intensity of the field will be

A. 

B. 

1.7 × 10− 11N /C

5.0 × 10− 11N /C

https://dl.doubtnut.com/l/_Re3WjoNgWPpy
https://dl.doubtnut.com/l/_X8hBPii3V1WV


C. 

D. 

Answer: C

Watch Video Solution

5.5 × 10− 11N /C

56N /C

20. If the distance between the plates of parallel plate capacitor is

halved and the dielectric constant of dielectric is doubled, then its

capacity will

A. increased by 16 times

B. increases by 4 times

C. increase by 2 times

D. reamin the same

Answer: B

https://dl.doubtnut.com/l/_X8hBPii3V1WV
https://dl.doubtnut.com/l/_lMg5PXYSbZ7v


Watch Video Solution

21. A particle of mass m and charge q is placed at rest in a uniform

electric field E and then released, the kinetic energy attained by

the particle after moving a distance y will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

q2Ey

qEy

aE2y

qEy2

https://dl.doubtnut.com/l/_lMg5PXYSbZ7v
https://dl.doubtnut.com/l/_E02zW43TN7H1


22. A condenser has a capacity  and is charged to a voltage of

50 V. The energy stored is

A. 

B. 25 J

C. 

D. 

Answer: D

Watch Video Solution

2μF

25 × 105J

25 × 10  erg

25 × 103  erg

23. Two electrons are separated by a distance of . What is the

Coulomb force between them?

A. 

1Å

2.3 × 10− 8N

https://dl.doubtnut.com/l/_QLPmeLEyUaIy
https://dl.doubtnut.com/l/_e3QNpriIlil2


B. 

C. 

D. None of these

Answer: A

Watch Video Solution

4.6 × 10− 8N

1.5 × 10− 8N

24. If  energy is required to move a charge of 

coulomb between two points. Then what will be the potential

difference between them ?

A. 178 V

B. 256 V

C. 356 V

D. None of these

4 × 1020eV 0.25

https://dl.doubtnut.com/l/_e3QNpriIlil2
https://dl.doubtnut.com/l/_IWdqb7iDKgoi


Answer: B

Watch Video Solution

25. A capacitor of  is charged to  volts and connected in

parallel ith another capacitor of  and charged to  volts.

The common potential is

A. 400 V

B. 200 V

C. 100 V

D. 50 V

Answer: A

Watch Video Solution

20μF 500

10μF 200

https://dl.doubtnut.com/l/_IWdqb7iDKgoi
https://dl.doubtnut.com/l/_dbCsZjfH18Jo
https://dl.doubtnut.com/l/_hYqsFccbaEDl


26. The capacitance between the points A and B in the given

circuit will be 

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

1μF

2μF

3μF

4μF

27. A parallel plate capacitor with air between plates (dielectric

constant K =2) has a capacitance C. If the air is removed, then

capacitance of the capacitor is

https://dl.doubtnut.com/l/_hYqsFccbaEDl
https://dl.doubtnut.com/l/_cajQG50FvVur


A. 

B. 

C. 

D. 2C

Answer: B

Watch Video Solution

C

√2

C

2

√2C

28. A 700 pF capacitor is charged by a 50 V battery. The

electrostatic energy stored it is

A. 

B. 

C. 

D. 

17.0 × 10− 8J

13.6 × 10− 9J

9.5 × 10− 9J

8.7 × 10− 7J

https://dl.doubtnut.com/l/_cajQG50FvVur
https://dl.doubtnut.com/l/_ZvaS3RDtgD9L


Answer: D

Watch Video Solution

29. In the given figure, three capacitors each of capacitance 6 pF

are connected in series. The total capacitances of the combination

becomes 

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

2 × 10− 12F

3 × 10− 12F

6 × 10− 12F

9 × 10− 12

https://dl.doubtnut.com/l/_ZvaS3RDtgD9L
https://dl.doubtnut.com/l/_08866iMYHbm3



