
PHYSICS

BOOKS - DC PANDEY PHYSICS (HINGLISH)

ELECTROSTATICS

Example

1. How many electrons are there in on coulomb of negative charge?

A. 1.6 × 1019

B. 6.25 × 1020

C. 6.25 × 1020

D. 6.25 × 1018

Answer: D

W t h Vid S l ti

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ldVbmBvXIKo1


Watch Video Solution

2. If we comb our hair on a dry day and bring the comb near small pieces

of paper, the comb attracts the pieces, why?

Watch Video Solution

3. Does the attraction between the comb and the piece of papers last for

longer period of time?

Watch Video Solution

4. Can two similarly charged bodies attract each other?

Watch Video Solution

5. Does centre of mass of a body actually exist in reality? Does centre of

mass of a solid body lie necessarily Inside it ?

https://dl.doubtnut.com/l/_ldVbmBvXIKo1
https://dl.doubtnut.com/l/_bQ6B98a1qLrz
https://dl.doubtnut.com/l/_pkLZntzoYG7K
https://dl.doubtnut.com/l/_mySmwDtUHsjP
https://dl.doubtnut.com/l/_ULqNa48SU6yt


Watch Video Solution

6. Why a third hole in a socket provided for grounding?

Watch Video Solution

7. What is the smallest electric force between two charges placed at a

distance of 1.0m?

A. 2.304 × 10 - 25N

B. 4.4 × 10 - 28N

C. 2.304 × 10 - 28N

D. 4.4 × 10 - 25N

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ULqNa48SU6yt
https://dl.doubtnut.com/l/_YfZl8Iw1hsU4
https://dl.doubtnut.com/l/_KAsuwvrGpwVd
https://dl.doubtnut.com/l/_LNL56XGmxMTb


8. Three charges q1 = 1μC, q2 = 2μC and q3 = 3μC are placed on the

vertices of an equilateral triangle of side 1.0 m. Find the net electric force

acting on charge q1  

Watch Video Solution

9. Two identical balls each having a density ρ are suspended from as

common point by two insulating strings of equal length. Both the balls

have equal mass and charge. In equilibrium each string makes an angle θ

with vertical. Now, both the balls are immersed in a liquid. As a result the

https://dl.doubtnut.com/l/_LNL56XGmxMTb
https://dl.doubtnut.com/l/_OqydVcvWs27P


angle θ does not change. The density of the liquid is σ. Find the dielectric

constant of the liquid.

Watch Video Solution

10. An electric �eld of 105N /C points due west at a certain spot. What are

the magnitude and direction of the force that acts on a charge of

+2μC and - 5μC at this spot?

Watch Video Solution

11. Two positive point charges q1 = 16μC and q2 = 4μC are separated in

vacuum by a distance of 3.0m. Find the point on the line between the

charges where the net electric �eld is zero.-

A. 2m from q1

B. 1m from q1

C. 2m from q2

https://dl.doubtnut.com/l/_OqydVcvWs27P
https://dl.doubtnut.com/l/_uCAKfA3KJpjZ
https://dl.doubtnut.com/l/_0EA2zgPoOF5S


D. 0.5m from q1

Answer: A

Watch Video Solution

12. As charge q = 1μC is placed at point (1m, 2m, 4m). Find the electric

�eld at point P(0, - 4m, 3m)

A. 236.8N /C

B. 200N /C

C. 23N /C

D. 250N /C

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_0EA2zgPoOF5S
https://dl.doubtnut.com/l/_sINoxMqDCz3Z


13. A uniform electric �eld E0 is directed along positive y-driection. Find

the change in electric potential energy of a positive test charge q0 when

it is displaced in this �eld from yi = a to yf = 2a along the y-axis.

A. -q0E0a

B. q0E0a

C. 
-q0E0

a

D. 
q0E0

a

Answer: A

Watch Video Solution

14. Four charges q1 = 1μC, q2 = 2μC, q3 = - 3μC and q4 = 4μC are kept on

the vertices of a square of side 1m. Find the electric potential energy of

https://dl.doubtnut.com/l/_D9BdCa6NG00l
https://dl.doubtnut.com/l/_0P6zGLbk7wka


this system of charges. 

A. -5.28 × 10 - 2J

B. -7.62 × 10 - 2J

C. -8.91 × 10 - 2J

D. -4.33 × 10 - 2J

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_0P6zGLbk7wka
https://dl.doubtnut.com/l/_JcwLg7d47URX


15. Two points charges are located on the x-axis, q1 = - 1μC at 

x = 0 and q2 = + 1μc at x = 1m.  

a. Find the work that must be done by an external force to bring a third

point charge q3 = + 1μC from in�nity to x = 2m.  

b. Find the total potential energy of the system of three charges.

Watch Video Solution

16. Two point charges q1 = q2 = 2μC are �xed at x1 = + 3m and x2 = - 3m

as shown in �gure. A third particle of mass 1 g and charge q3 = - 4μC is

released from rest at y = 4.0m.Find the speed of the particle as it reaches

https://dl.doubtnut.com/l/_JcwLg7d47URX
https://dl.doubtnut.com/l/_CAxlZC2mqHqG


the origin. 

A. 4.2m /s

B. 6.2m /s

C. 7.2m /s

D. 8.2m /s

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_CAxlZC2mqHqG


17. The electric potential at point A is 20V and at B is -40V. Find the work

done by an external and electrostatic force in moving an electron slowly

from B to A.

Watch Video Solution

18. Find the work done by some external force in moving a charge q = 2μC

from in�nity to a point where electric potential is 104 V.

A. = 4 × 10 - 2J

B. = 2 × 10 - 2J

C. = 2 × 10 - 3J

D. = 2 × 10 - 4J

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_IzfC6lxuqnrW
https://dl.doubtnut.com/l/_Sy2xhkMeb6pt


19. Three point charge q1 = 1μC, q2 = - 2μC and q3 = 3μC are placed at 

(1m, 0, 0), (0, 2m, 0) and (0, 0, 3m) respectively. Find the electric potential

at the origin.

A. 2.0 × 103V

B. 9.0 × 103V

C. 1.0 × 103V

D. 10 × 103V

Answer: B

Watch Video Solution

20. A charge q = 10μC is distributed uniformly over the circumference of

a ring of radius 3m placed on x-y placed with its centre art origin. Find the

electric potential at a point P(0, 0, 4m)

A. 2 × 104V

https://dl.doubtnut.com/l/_DinXV1SblRye
https://dl.doubtnut.com/l/_3hOvQONLl6DE


B. 1.8 × 104V

C. 4 × 104V

D. 5 × 104V

Answer: B

Watch Video Solution

21. Find out the points on the line joining two charges +q and - 3q(kept

at as distance of 1.0m) where electric potential is zero.

Watch Video Solution

22. The electric potential in a region is represented a v = 2x + 3y - z.

Obtain expression for electric �eld strength.

A. E = - 2î - 4ĵ + k̂

B. E = - 2î - 3ĵ + 1k̂

https://dl.doubtnut.com/l/_3hOvQONLl6DE
https://dl.doubtnut.com/l/_L9ROr4CchYoS
https://dl.doubtnut.com/l/_W1lKa9yKD3Jf


C. E = - 2î - 3ĵ + k̂

D. E = - 2î - 3ĵ + 5k̂

Answer: C

Watch Video Solution

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

by V = 4x2 volt. The electric �eld at the point (1m, 0, 2m) is ……………
V
m

.

A. -8îV /m

B. 8îV /m

C. -18îV /m

D. 28îV /m

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_W1lKa9yKD3Jf
https://dl.doubtnut.com/l/_xJtnqWnNNmXc
https://dl.doubtnut.com/l/_8SevjLRSmqFL


24. Find the Vab in an electric �eld E = 2î + 3ĵ + 4k̂
N
C , where 

ra = î - 2ĵ + k̂ m and rb = 2î + ĵ - 2k̂ m

A. -1V

B. -2V

C. 1V

D. 2V

Answer: A

Watch Video Solution

( )
( ) ( )

25. In uniform electric �eld E = 10N /C, �nd  

  

https://dl.doubtnut.com/l/_8SevjLRSmqFL
https://dl.doubtnut.com/l/_UikbldsJRpBq


a. VA - VB , b. VB - VC

A. -10V and 20V

B. 10V and -10V

C. 30V and 20V

D. -10V and 40V

Answer: A

Watch Video Solution

26. A uniform electric �eld of 100V /m is directed at 30 ∘  with the positive

x-axis as shown in �gure. Find the potential di�erence VBA if OA = 2m

and OB = 4m.   

https://dl.doubtnut.com/l/_UikbldsJRpBq
https://dl.doubtnut.com/l/_93WZ8tKQedQ5


A. -200 3 + √2

B. 50 2 + √3

C. -100 3 + √2

D. -100 2 + √3

Answer: D

Watch Video Solution

( )

( )

( )

( )

27. A uniform electric �eld pointing in positive x-direction exists in a

region. Let A be the origin, B be the point on the x-axis at x = + 1cm and

C be the point on the y-axis at y = + 1cm. then the potetial at the points

A,B and C satisfy 

a. VA < VB, b. VA > VB c. VA < VC d. VA > VC

A. VC > VA and VA = VB

B. VA > VC and VA = VB

C. VA > VC and VA > VB

https://dl.doubtnut.com/l/_93WZ8tKQedQ5
https://dl.doubtnut.com/l/_taGtFHYJLV2N


D. VA = VC and VA > VB

Answer: D

Watch Video Solution

28. A non-conducting ring of radius 0.5m carries a total charge of 

1.11 × 10 - 10C distributed non-uniformly on its circumference producing

an electric �eld E everywhere in space. The value of the integral

∫
l= 0
l= ∞ - E. dl(l = 0 being centre of the ring) in volt is

A. +2

B. -1

C. -2

D. zero

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_taGtFHYJLV2N
https://dl.doubtnut.com/l/_JARnGgtsnDm2


29. What is the total charge of a system containing �ve charges

+1, + 2, - 3, + 4 and -5 in some arbitrary unit?

A. 1 unit

B. 15 unit

C. -1 unit

D. None of these

Answer: C

Watch Video Solution

30. How many electrons are there in one coulomb of negative charge?

Watch Video Solution

31. A sphere of lead of mass 10 g has net charge -25 × 10 - 9C.  

(i) Find the number of excess electrons on the sphere. 

https://dl.doubtnut.com/l/_wm2EfFE3pf1R
https://dl.doubtnut.com/l/_2OZ3IXKoBptG
https://dl.doubtnut.com/l/_QcFUjkTCnVsv


(ii) How many excess electrons are per lead atom ? Atomic number of lead

is 82 and its atomic mass is 207 g/mol.

Watch Video Solution

32. A proton and an electron are placed 1.6 cm apart in free speace. Find

the magnitude and nature of electrostatic force between them.

Watch Video Solution

33. The electrostatic force on a small sphere of charege 0.4μC due to

anther small sphere of charge -0.8μC in air 0.2 N (i) What is the distance

between the two spheres? (ii) What is the force on the second sphere due

to the �rst ?

Watch Video Solution

https://dl.doubtnut.com/l/_QcFUjkTCnVsv
https://dl.doubtnut.com/l/_TfYWqswazPUl
https://dl.doubtnut.com/l/_sTfsVS78BNnq


34. Nucleus .92U
238 emits α-particle .2He

4 . α - particle has atomic

number 2 and mass number 4. At any instant α - particle is at distance of 

9 × 10 - 15m from the centre of nucleus of uranium. What is the force on 

α - particle at this instant?  

.92U
238 → .2He

4 + .90Th
234

Watch Video Solution

( )

35. (a) Two identical sphereshaving positive charges are placed 3m apart

repel each other with a force 8 × 10 - 3N. Now charges are connected by a

metallic wire, they begin to repel each other with a force of 9 × 10 - 3N.

Find initial charges on the spheres. 

(b) Two identical spheres having charges of opposite signare placed 3m

apart attract other with a force 2.4 × 10 - 3N. Now spheres are touched

and then placed at original separation repel with a force 10 - 3N. Find

initial charges on the spheres.

Watch Video Solution

https://dl.doubtnut.com/l/_4QftKBtgAr84
https://dl.doubtnut.com/l/_PPO6iczgfPrr


36. (a) Two protons are placed at some separation in vacuum. Find the

ratio of electric and gravitational force acting between them. 

(b) Two point charges are placed at separation 3m in vacuum. What can

be the minimum force between them. 

(c ) A charge Q is to be divided on two objects. What should be the value

of the charges in the objects so that the force between them is maximum

? 

(d) Two insulating small spheres are rubbed against each other and

placed 1.6cm apart. If they attract each other with a force of 0.9N, how

many electrons were transferred from one sphere to the other during

rubbing ?

Watch Video Solution

37. Equal charges each of 20μC are placed at x = 0, 2, 4, 8, 16cm on X-axis.

Find the force experienced by the charge at x = 2cm.

A. 21000

https://dl.doubtnut.com/l/_D0ANNSMLi5eR
https://dl.doubtnut.com/l/_Ca1oj7zjsS2c


B. 19200N

C. 15000N

D. 25000N

Answer: B

Watch Video Solution

38. Five point charges, each of value +q are placed on �ve vertices of a

regular hexagon of side Lm. What is the magnitude of the force on a

point charge of value -q coulomb placed at the centre of the hexagon?

A. K
Q2

L2

B. K4
Q2

L2

C. K
Q2

4
L2

D. K
Q2

L

( )
( )
( )
( )

https://dl.doubtnut.com/l/_Ca1oj7zjsS2c
https://dl.doubtnut.com/l/_Vgb93cpimcL2


Answer: A

Watch Video Solution

39. Three charges q1 = 1μC, q2 = - 2μC and q3 = 3μC are placed on the

vertices of an equilateral triangle of side 1.0 m. �nd the net electric force

acting on charge q1.  

How to proceed Charge q2 will attract charge q1 (along the line joining

them) and charge q3 will repel charge q1. Therefore, two forces will act on

q1, one due to q2 and another due to q3. Since , the force is a vector

quantity both of these force (say F1 and F2) will be added by vector

method. Following are two methods of their addition 

https://dl.doubtnut.com/l/_Vgb93cpimcL2
https://dl.doubtnut.com/l/_XsnN3vch4sDG


A. 500
-
√7

B. 700
-
√7

C. 900
-
√7

D. 800
-
√7

Answer: C

Watch Video Solution

40. Four charge Q, q, Q and q are kept at the four corners of a square as

shown below. What is the relation between Q and q, so that the net force

https://dl.doubtnut.com/l/_XsnN3vch4sDG
https://dl.doubtnut.com/l/_VNNLVqilBaVH


on a charge q is zero ? 

A. Q = -
q

2
_
√2

B. Q = -
q
_
√2

C. Q =
q

2
_
√2

D. Q = -
q
_
√2

( )
( )

( )
( )

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


Answer: A

Watch Video Solution

41. Two identical helium �lled balloons A and B fastened to a weight of 5 g

by threads �oats in equilibrium as shown in �gure. Calculate the charge

on each balloons, assuming that they carry equal charge.

Watch Video Solution

42. Two indentical pith balls, each carrying charge q, are suspended from

a common point by two strings of equal length l. Find the mass of each

ball if the angle between the strings is 2θ in equilibrium.

Watch Video Solution

43. Two identical balls , each having a charge q and mass m , are

suspended from a common point by two insultating strings each of

https://dl.doubtnut.com/l/_VNNLVqilBaVH
https://dl.doubtnut.com/l/_OtWMv72JpqAj
https://dl.doubtnut.com/l/_OHSeKurLLaxG
https://dl.doubtnut.com/l/_p9dSIkwlUTdk


length L. The balls are held at a separation x and then released. Find  

(a) the electric force on each ball 

(b) the component of the resultant force on a ball along and

perpendicular to string 

(c ) the tension in the string 

(d) the acceleration of one of the balls. Consider the situation only for the

instant just after the release.

Watch Video Solution

44. Two identical balls each having a density ρ are suspended from as

common point by two insulating strings of equal length. Both the balls

have equal mass and charge. In equilibrium each string makes an angle θ

with vertical. Now, both the balls are immersed in a liquid. As a result the

angle θ does not change. The density of the liquid is σ. Find the dielectric

constant of the liquid.

Watch Video Solution

https://dl.doubtnut.com/l/_p9dSIkwlUTdk
https://dl.doubtnut.com/l/_IX5Wu0cEejrL
https://dl.doubtnut.com/l/_qxgKOHc8dQBR


45. An electric �eld of 105N /C points due west at a certain spot. What are

the magnitude and direction of the force that acts on a charge of

+2μC and - 5μC at this spot?

A. 0.2N (due west) 0.5N (due east)

B. 0.2N (due east) 0.5N (due west)

C. 0.5N (due west) 0.5N (due east)

D. 0.2N (due west) 0.6N (due east)

Answer: A

Watch Video Solution

46. Calculate the magnitude of the electric �eld which can just balance a

deuteron of mass 3.2 × 10 - 27kg

A. 2 × 10 - 7

B. 3 ⋅ 10 - 7

C. 4 ⋅ 10 - 7

https://dl.doubtnut.com/l/_qxgKOHc8dQBR
https://dl.doubtnut.com/l/_IPEtjvwekBDL


D. 5 ⋅ 10 - 7

Answer: A

Watch Video Solution

47. �nd the electric �eld strength due to a point charge of 5μC at a

distance of 80 cm from the charge.

A. ~70000

B. ~60000

C. ~50000

D. ~40000

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_IPEtjvwekBDL
https://dl.doubtnut.com/l/_pX9xAsl4LJ6A


48. Two positive point charges q1 = 16μC and q2 = 4μC are separated in

vacuum by a distance of 3.0m. Find the point on the line between the

charges where the net electric �eld is zero.

A. 2 m from q2

B. at the mid point

C. 0.5 m from q1

D. 2 m from q1

Answer: D

Watch Video Solution

49. As charge q = 1μC is placed at point (1m, 2m, 4m). Find the electric

�eld at point P(0, - 4m, 3m)

A. 236.8N /C

B. 230N /C

https://dl.doubtnut.com/l/_bYoIANWygDDS
https://dl.doubtnut.com/l/_XotTuzj7DkQK


C. 136.8N /C

D. 36.8N /C

Answer: A

Watch Video Solution

50. A ball having charge q and mass m is suspended from a string of

length L between two parallel plates where a vertical electric �eld E is

established . Find the time period of simple pendulum if electric �eld is

directed (a) downward and (b) upward.

Watch Video Solution

51. A ball of mass m having a charge q is released from rest in a region

where a horizontal electric �eld E exists.  

(a) Find the resultant force acting on the ball. 

(b) Find the trajectory followed by the ball.

https://dl.doubtnut.com/l/_XotTuzj7DkQK
https://dl.doubtnut.com/l/_Yzx6K1bK53lm
https://dl.doubtnut.com/l/_rKnvZMBqs3rG


A. √(mg)2 + (qE)2) Parabola

B. 
_
√(mg) + (qE)) Straight

C. √(mg) - 2 + (qE) - 2)Parabola`

D. √(mg)2Parabola`

Answer: A

Watch Video Solution

52. A block of mass m having charge q is attached to a spring of spring

constant k. This arrangement is placed in uniform electric �eld E on

smooth horizontal surface as shown in the �gure. Initially spring is

unstretched. Find the extension of spring in equilibrium position and

https://dl.doubtnut.com/l/_rKnvZMBqs3rG
https://dl.doubtnut.com/l/_5dSj84BftJYc


maximum extension of spring. 

A. 
qE
k

, 
2qE
k

B. 
4qE
k

 ,
2qE
k

C. 
q
k

, 
2q
k

D. 
qE
k

, 
2qk
E

Answer: A

Watch Video Solution

( ) ( )
( ) ( )
( ) ( )
( ) ( )

https://dl.doubtnut.com/l/_5dSj84BftJYc


53. An in�nite number of charges each equal to q, are placed along the X-

axis at x = 1, x = 2, x = 4, x = 8,…….. and so on.  

(i) �nd the electric �eld at a point x = 0 due to this set up of charges.  

(ii) What will be the electric �eld if the above setup, the consecutive

charges have opposite signs.

A. 4K
q
3

B. 2K
q
3

C. 4K
q
2

D. K
q
3

Answer: A

Watch Video Solution

54. Four charges are placed at the corners of a square of side 10 cm as

shown in �gure. If q is 1μC, then what will be electric �eld intensity at the

https://dl.doubtnut.com/l/_mdcxSE2aBq9W
https://dl.doubtnut.com/l/_2cMq9uBMeKX1


centre of the square? 

A. 18
_
√2 × 105N /C

B. 20
_
√2 × 105N /C

C. 1.8
_
√2 × 105N /C

D. 0.18
_
√2 × 105N /C

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_2cMq9uBMeKX1


55. What charge would be required to electrify a sphere of radius 25 cm,

so as to get a surface charge density of 
3
π
Cm - 2?

A. 
3
4
C

B. 
2
4
C

C. 
3
2
C

D. 3C

Answer: A

Watch Video Solution

56. Sixty four spherical drops each of radius 2cm and carrying 5C charge

combine to form a bigger drop. Its capacity is.

Watch Video Solution

https://dl.doubtnut.com/l/_RcVlOMJtSJjw
https://dl.doubtnut.com/l/_o4blFkYlvePC


57. A charge of 4 × 10 - 9C is distributed uniformly over the circumference

of a conducting ring of radius 0.3m. Calculate the �eld intensity at a point

on the axis of the ring at 0.4m from its centre, and also at the centre.

Watch Video Solution

58. Charges ±20nC are separated by 5mm. Calculate the magnitude and

direction of dipole moment.

Watch Video Solution

59. A system has two charges qA = 2.5 × 10 - 7C and qB = - 2.5 × 10 - 7C

located at points A, (0, 0, - 0.15m) and B, (0, 0, + 0.15m) respectively.

What is the total charge and electric dipole moment of the system?

A. 0C , 7.5 × 10 − 8 C m along positive z-axis

B. 5C, 7.5 × 10 − 7 C m along positive z-axis

C. 10C, 7.5 × 10 − 8 C m along negative z-axis

https://dl.doubtnut.com/l/_JAwobLejLZ8N
https://dl.doubtnut.com/l/_foD3H4xT1ddC
https://dl.doubtnut.com/l/_j5FA8OoCTARh


D. 15C, 1.5 × 10 − 8 C m along positive z-axis

Answer: A

Watch Video Solution

60. Three charges are placed as shown . Find dipole moment of the

arrangements . 

https://dl.doubtnut.com/l/_j5FA8OoCTARh
https://dl.doubtnut.com/l/_cBievX0NToJj


(a) 

A. (qd)
_
√2 , (qd)

_
√3

B. (qd)
_
√2 , (qd)

_
√5

C. (qd)
_
√3 , (qd)

_
√3

D. (qd)
_
√2 , (qd)

_
√7

https://dl.doubtnut.com/l/_cBievX0NToJj


Answer: A

Watch Video Solution

61. Two opposite charges each of magnitude 2μC are 1 cm apart. Find

electric �eld at a distance of 5 cm from the min-point on axid line of the

dipole. Also, �nd the �eld on equatorial line at the same distance from

mid-point

A. 0.288 ⋅ 107

B. 0.288 ⋅ 108

C. 0.5 ⋅ 107

D. 0.288 ⋅ 10 - 7

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_cBievX0NToJj
https://dl.doubtnut.com/l/_69WCFeR3mNvQ


62. What is the magnitude of electric intensity due to a dipole of moment

2 × 10 - 8C - m at a point distant 1m from the centre of dipole, when line

joining the point to the center of dipole makes an angle of 60 ∘  with

dipole axis ?

Watch Video Solution

63. An electric dipole with dipole moment 4 × 10 - 9Cm is aligned at 30 ∘

with the direction of a uniform electric �eld of magnitude 5 × 104NC - 1.

Calculate the magnitude of the torque acting on the dipole .

A. 10 - 4Nm

B. 10 - 5Nm

C. 10 - 2Nm

D. 10 - 6Nm

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_pzC0ApH46H07
https://dl.doubtnut.com/l/_0sua5bFOH52o


64. An electric dipole of dipole moment p = 5 × 10 - 18C - m is lying along

uniform electric �eld E = 4 × 104NC - 1. Calculate the work done in

rotating the dipole by 60 ∘ .

A. 10 - 13J

B. 10 - 12J

C. 10 - 15J

D. 10 - 16J

Answer: A

Watch Video Solution

65. The electric �eld in a region is given by E = aî + bĵ. Hence as and b are

constants. Find the net �ux passing through a square area of side l

parallel to y-z plane.

https://dl.doubtnut.com/l/_0sua5bFOH52o
https://dl.doubtnut.com/l/_DDsNL0SpQB6e
https://dl.doubtnut.com/l/_a4v7SuEGuPrF


A. al3

B. al

C. al2

D. zero

Answer: C

Watch Video Solution

66. A rectangular surface of sides 10cm and 15cm is palaced inside a

uniform electric �eld fo 25Vm - 1, such that normal to the surface makes

an angle of 60 ∘  with the direction of electric �eld. Find the �ux of electric

�eld through the rectangular surface.

Watch Video Solution

67. The electric �eld in a region is given by 
→
E =

E0

a
xî. Find the electric �ux

passing through a cubical volume bounded by the surfaces

https://dl.doubtnut.com/l/_a4v7SuEGuPrF
https://dl.doubtnut.com/l/_hcDqT12ME59G
https://dl.doubtnut.com/l/_R0suASzWwyka


x = 0, x = a, y = 0, y = a, z = 0 and z = a.

A. a2E0

B. aE0

C. a3E0

D. zero

Answer: A

Watch Video Solution

68. A cylinder of radius R and length L is placed in a uniform electric �eld 

E parallel to the axis. The total �ux for the surface of the cylinder is given

by

A. 2πR2E

B. 
πR2

E

C. πR2 - πR E( )

https://dl.doubtnut.com/l/_R0suASzWwyka
https://dl.doubtnut.com/l/_X2n2Qd6zFDmf


D. zero

Answer: D

Watch Video Solution

69. A uniformly charged conducting sphere of 2.4m diameter has a

surface density of 80.0μC /m2. (a) Find the charge on the sphere (b) What

is the total electric �ux leaving the surface of the sphere ?

Watch Video Solution

70. A point charge causes an electric �ux of -1.0 × 103Nm2 /C to pass

through a spherical Gaussian surface of 10.0 cm radius centred on the

charge. (a) If the radius of the Gaussian surface were doubled, how much

�ux would pass through the surface ? (b) What is the is the value of the

point charge ?

Watch Video Solution

https://dl.doubtnut.com/l/_X2n2Qd6zFDmf
https://dl.doubtnut.com/l/_oVxjHnHGuMzZ
https://dl.doubtnut.com/l/_EMpmX9k5I61g


71. A point charge q is placed at the centre of a cube. What is the �ux

linked. 

a with all the faces of the cube? 

b. with each face of the cube? 

c. if charge is not at the centre, then what will be the answer of parts a

and b ?

Watch Video Solution

72. If a point charge q is placed at one corner of a cube, what is the �ux

linked with the cube?

Watch Video Solution

73. A hemispherical body of radius R is placed in a uniform electric �eld E.

What is the �ux linked with the curved surface if, the �eld is (a) parallel to

the base, (b) perpendicular to the base.

https://dl.doubtnut.com/l/_EMpmX9k5I61g
https://dl.doubtnut.com/l/_d73Zq3wfgnDA
https://dl.doubtnut.com/l/_2idAGdO9DNeE
https://dl.doubtnut.com/l/_YPwzNqQpS0km


Watch Video Solution

74. An in�nite line charge produces a �eld of 9 × 104NC at a distance of 

2cm. Calculate the linear charge density.

A. 10 - 5C /m

B. 10 - 9C /m

C. 10 - 7C /m

D. 10 - 6C /m

Answer: C

Watch Video Solution

75. A long cylindrical wire carries a positive charge of linear density λ. An

electron ( - e, m) revolves around it in a circular path under the in�uence

of the attractive electrostatic force. Find the speed of the electron.

https://dl.doubtnut.com/l/_YPwzNqQpS0km
https://dl.doubtnut.com/l/_U8icgflqrv4Z
https://dl.doubtnut.com/l/_9hANoD5jLR8h


A. 
eλ

4πε0m
2

B. 
eλ

2πε0m

C. 
e2m

2πε0λ

D. 
em

4πε0λ

Answer: B

Watch Video Solution

√
√
√
√

76. A large plane sheet of charge having surface charge density

5 × 10 - 16Cm - 2 lies in XY plane. Find electric �ux through a circular area of

radius 1cm. Given normal to the circular area makes an angle of 60 ∘  with

Z-axis.

A. 3.44 × 10 - 5Nm2 /C

B. 4.44 × 10 - 5Nm2 /C

https://dl.doubtnut.com/l/_9hANoD5jLR8h
https://dl.doubtnut.com/l/_VZqHPNliIJuk


C. 5.44 × 10 - 5Nm2 /C

D. zero

Answer: B

Watch Video Solution

77. Two large, thin metal plates are parallel and close to each other. On

their faces, the plates have surfaces charge densities of opposite sign and

of magnitude .177 × 10 - 11 coulomb per square metre. What is electric

�eld 

(i) to the left of the plates ? 

(ii) to the right of the plates ? 

(iii) in between the plates ?

Watch Video Solution

https://dl.doubtnut.com/l/_VZqHPNliIJuk
https://dl.doubtnut.com/l/_Y7lEk1x7Ybol


78. A thin spherical shell of metal has a radius of 0.25m and carries charge

of 0.2μC. Calculate the electric intensity at 3.0m from the centre of the

shell.

A. 2000N /C

B. 20N /C

C. 0

D. 200N /C

Answer: D

Watch Video Solution

79. At a point 20cm from the centre of a uniformly charged dielectric

sphere of radius 10cm, the electric �eld is 100V /m. The electric �eld at 3cm

from the centre of the sphere will be

Watch Video Solution

https://dl.doubtnut.com/l/_eCJYWdOajGA0
https://dl.doubtnut.com/l/_m8X8ShwU9fQL


80. Two non-conducting sphere of radius R have charge Q uniformly

distributed. The centres of sphere are x = 0 and x = 3R. Find the

magnitude and direction of the net electric �eld on the X-axis 

(i) x = 0  

(ii) x =
R
2

  

(iii) x =
3R
2   

(iv) x = 4R

A. 0, k
q

18R2

B. 0, k
q

18 R3

C. 0, k
q
9

R2

D. 0, k2
q
18

R2

Answer: A

Watch Video Solution

( )
( )

( )

https://dl.doubtnut.com/l/_C2dXMYisBjFV


81. A non-conducting sphere of radius R has a spherical cavity of radius 

R /2 as shown. The solid part of the sphere has a uniform volume charge

density ρ. Find the magnitude and direction of electric �eld at point (a) O

and (b) A. 

A. 
-ρR
6ε0

,
-ρR
6ε0

B. 
-ρR
6ε0

, 0

C. 0,
-ρR
6ε0

D. 0, 0

https://dl.doubtnut.com/l/_7YRtFkMsgpFV


Example Type 5

Answer: A

Watch Video Solution

1. Equipotential spheres are drawn round a point charge. As we move

away from charge will the spacing between two spheres having a

constant potential di�erence decrease, increase or remain constant.

Watch Video Solution

2. Draw electric lines of forces due to an electic dipole.

Watch Video Solution

3. Along the axis of a dipole, direction of electric �eld is always in the

direction of electric dipole moment p. Is this statement true of false?

https://dl.doubtnut.com/l/_7YRtFkMsgpFV
https://dl.doubtnut.com/l/_Dhw9TrK8cIg7
https://dl.doubtnut.com/l/_8ncBPvyEIEyH
https://dl.doubtnut.com/l/_7NqAYY1xni8M


Watch Video Solution

4. At a far away distance r along the axis from a electric dipole electric

�eld is E. Find the electric �eld at distance 2r along the perpendicular

bisector.

Watch Video Solution

5. An electric dipole is placed at the centre of a sphere. Find the electric

�ux passing through the sphere.

A. 0

B. 1

C. 2

D. None of the above

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_7NqAYY1xni8M
https://dl.doubtnut.com/l/_QOEE0Y1JO1vu
https://dl.doubtnut.com/l/_hAeca9PWVSQU


Example Type 6

1. A point charge q is placed at the centre of a cube. What is the �ux

linked. 

a with all the faces of the cube? 

b. with each face of the cube? 

c. if charge is not at the centre, then what will be the answer of parts a

and b ?

Watch Video Solution

2. Three conducting spherical shells have charges q, - 2q and 3q as shown

in �gure. Find electric Potential at point P as shown in �gure. 

https://dl.doubtnut.com/l/_hAeca9PWVSQU
https://dl.doubtnut.com/l/_v1hzsI9Q7FY0
https://dl.doubtnut.com/l/_gRG1uRT5o6sN


A. kq
1
2
r -

1
r

B. kq
1
R

-
1
r

C. kq
1

2R
-

1
r

D. 
kq
r

-
k(2q)
r

+
k3q

R
  

Here = kq
1
R

-
1
r

Answer: B

( )
( )
( )

( )

https://dl.doubtnut.com/l/_gRG1uRT5o6sN


Watch Video Solution

3. Figure shows two conducting thin concentric shells of radi r and 3r.

The outer shell carries a charge q. Inner shell in neutral. Find the charge

that wilL �ow from inner shell to earth the switch S is closed. 

A. 
q
3

B. -
q
3

https://dl.doubtnut.com/l/_gRG1uRT5o6sN
https://dl.doubtnut.com/l/_QD1k88kn3BgL


C. q

D. -q

Answer: A

Watch Video Solution

4. Initially the spheres A and B are at potentials VA and VB. Find the

potential of A when sphere B is earthed. 

A. VA

https://dl.doubtnut.com/l/_QD1k88kn3BgL
https://dl.doubtnut.com/l/_ksDHtlflgIGi


Example Type 8

B. 0

C. VA + VB

D. VA - VB

Answer: D

Watch Video Solution

1. A charge q is distributed uniformly on the surface of a sold sphere of

radius R. It covered by a concentric hollow conduction sphere of radius

2R. Find the charges inner and outer surface of hollow sphere if it is

https://dl.doubtnut.com/l/_ksDHtlflgIGi
https://dl.doubtnut.com/l/_n1v1PKPXNEiS


earthed. 

A. -q, 0

B. -q, q

C. 0, 0

D. 0, q

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_n1v1PKPXNEiS


2. Solve the above problem if thickness of the hollow sphere is

considerable. 

Watch Video Solution

3. The nuclear charge (Ze) is non uniformlly distribute with in a nucleus of

radius r. The charge density ρ(r) (charge per unit volume) is dependent

only on the radial distance r form the centre of the nucleus s shown in

�gure. The electric �eld is only along the radial direction. 

https://dl.doubtnut.com/l/_n1v1PKPXNEiS
https://dl.doubtnut.com/l/_fj6Gu0Euu9pL
https://dl.doubtnut.com/l/_4jynHcdP4nIz


  

The electric �eld at r = R is

A. independent of a

B. directly proportional to a

C. directly proportional to a2

D. inversely proportional to a

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_4jynHcdP4nIz


Level 2 Single Correct

1. The nuclear charge (Ze) is non uniformly distributed within a nucleus of

radius r. The charge density ρ(r) (charge per unit volume) is dependent

only on the radial distance r form the centre of the nucleus as shown in

�gure. The electric �eld is only along the radial direction. For a=0 the

value of d (maximum value of ρ as shown in the �gure) is  

A. 
3Ze

4πR3

B. 
3Ze

πR3

C. 
4Ze

3πR3

https://dl.doubtnut.com/l/_BNwFTdj93lSe


D. 
Ze

3πR3

Answer: B

Watch Video Solution

2.   

The electric �eld within the nucleus is generally observed to be linearly

dependent on r. This implies.

A. a = 0

B. a =
R
2

C. a = R

https://dl.doubtnut.com/l/_BNwFTdj93lSe
https://dl.doubtnut.com/l/_XmRGnu9ZZw7y


D. a =
2R
3

Answer: C

Watch Video Solution

3. The electric �eld in a region is given by E = aî + bĵ. Hence as and b are

constants. Find the net �ux passing through a square area of side l

parallel to y-z plane.

A. al3

B. al2

C. al4

D. al

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_XmRGnu9ZZw7y
https://dl.doubtnut.com/l/_AffQtX8nnkED
https://dl.doubtnut.com/l/_oYHfpvlWXICB


4. Figure shows an imaginary cube of side a. A uniformly charged rod of

length a moves towards right at a constant speed v. At t = 0 the right end

of the just touches the left face of the cube. Plot a graph between electric

�ux passing through the cube versus time.

Watch Video Solution

5. The electric �eld in a region is given by E = αxî. Here α is a constant of

proper dimensions. Find 

a. the total �ux passing throug a cube bounded by the surface

https://dl.doubtnut.com/l/_oYHfpvlWXICB
https://dl.doubtnut.com/l/_TiCKi8gJG9Cp


x = l, x = 2l, y = 0, y = l, z = 0, z = l.  

b. the charge contained inside in above cube.

Watch Video Solution

6. Consider the charge con�guration and a spherical Gaussian surface as

shown in the �gure. When calculating the �ux of the electric �eld over the

spherical surface, the electric �eld will be due to. 

A. q2

B. only the positive charges

https://dl.doubtnut.com/l/_TiCKi8gJG9Cp
https://dl.doubtnut.com/l/_C9XT4QBBTbtG


C. all the charges

D. +q1 and -q1

Answer: C

Watch Video Solution

7. A point charge q is placed on the apex of a cone of semi-vertex angle θ.

Show that the electric �ux through the base of the cone is q(1 - cosθ) /2ε0.

 .

Watch Video Solution

8. Draw E - r and V - r graphs due to two point charges +q and -2q kept

at some along the line joining these two charges.

Watch Video Solution

https://dl.doubtnut.com/l/_C9XT4QBBTbtG
https://dl.doubtnut.com/l/_xpErgw5nCNuG
https://dl.doubtnut.com/l/_Bi0vqTNOJvcL


9. Draw E-r and V-r graphs due to two charged spherical shells as shown

in �gure (along the line between C and ∝ ) 

Watch Video Solution

10. An electron with a speed 5.00 × 106 m/s enters an electric �eld of

magnitude 103 N/C, travelling along the �eld lies in the direction that

retards its motion. 

a. How far will the electron travel in the �eld before stopping

momentarily? 

b. How much time will have elapsed? 

c. If the regin with the electric �eld is only 8.00 mm long (too short from

https://dl.doubtnut.com/l/_s1RK3x1eXtuA
https://dl.doubtnut.com/l/_kOkeXWixHlBS


the electronn to stop with in it), what fraction of the elctron's initial

kinetic energy wil be lost in that region.

Watch Video Solution

11. A charged particle of mass m = 1 kg and charge q = 2μC is thrown for

a horizotal ground at an angle θ = 45 ∘  with speed 20m /s. In space a

horizontal electric �eld E = 2 × 107 V/m exist. Find the range on

horizontal ground of the projectile thrown.

Watch Video Solution

12. Find the potential di�erence VAB between A(2m, 1m, 0) and 

B(0, 2m, 4m) in an electric �eld,  

E = xî - 2yĵ + zk̂
V
m

A. 2V

B. 5V

( )

https://dl.doubtnut.com/l/_kOkeXWixHlBS
https://dl.doubtnut.com/l/_1Hgk4XR6DEXH
https://dl.doubtnut.com/l/_Vqx1R3bxgUlR


C. 3V

D. 4V

Answer: C

Watch Video Solution

13. Find potential di�erence VAB between A(0, 0, 0) and B(1m,1m,1m)

∈ ane ≤ ctricfielda. E-yhati+xhatjb. E=3x^2yhati+x^3hatj`

Watch Video Solution

14. An electric dipole of dipole moment p is placed in a uniform electric

�eld E in stable equilibrium position. Its moment of inertia about the

centroidal axis is I . If it is displaced slightly from its mean position, �nd

the period of small oscillations.

A. π
I
pE√

https://dl.doubtnut.com/l/_Vqx1R3bxgUlR
https://dl.doubtnut.com/l/_pu5w9vHfkkgS
https://dl.doubtnut.com/l/_8jRAskWjwfGY


B. 2π
I
pE

C. π
2I
pE

D. 2π
2I
pE

Answer: B

Watch Video Solution

√
√
√

15. Two identical thin ring, each of radius R meters, are coaxially placed a

distance R metres apart. If Q1 coulomb, and Q2 coulomb, are repectively

the charges uniformly spread on the two rings, the work done in moving

a charge q from the centre of one ring to that of the other is

A. zero

B. 
q Q1 - Q2 √2 - 1

√2 4πε0R

C. 
q√2 Q1 + Q2

4πε0R

( )( )
( )

( )
( )

https://dl.doubtnut.com/l/_8jRAskWjwfGY
https://dl.doubtnut.com/l/_E9xuW2anNOlB


D. q
Q1

Q2
√2 + 1 √2 4πε0R

Answer: B

Watch Video Solution

( )( ) ( )

16. Five point charges, each of value +q coul, are placed on �ve vertices of

a regular hexagon of isde L meters. The magnitude of the force on the

point charge of value -q coul, placed at the centre of the hexagen

is…………….

Watch Video Solution

https://dl.doubtnut.com/l/_E9xuW2anNOlB
https://dl.doubtnut.com/l/_Zc1scF6NoUDH


17. A point charge q1 = 9.1μC is held �xed at origin. A second point charge

q2 = - 0.42μC and a mass 3.2 × 10 - 4kg is placed on the x-axis, 0.96m from

the origin. The second point charge is released at rest. What is its speed

when it is 0.24m from the origin?

A. 26m /s

B. 2.6m /s

C. 46m /s

D. 4.6m /s

Answer: A

Watch Video Solution

18. A point charge q1 = - 5.8μC is held stationary at the origin. A second

point charge q2 = + 4.3μC moves from the pont (0.26m0, 0) to 

(0.38m, 0, 0). How much work is doen the electric force on q2?

https://dl.doubtnut.com/l/_XdEUNDU3KqJf
https://dl.doubtnut.com/l/_LjsLksNLsyeT


A. 0.172J

B. 0.272J

C. 0.372J

D. 0.472J

Answer: B

Watch Video Solution

19. A uniformly charged thin ring has radius 10.0cm and total charge 

+12.0μC. An electron is placed on the ring's axis a distance 25.0cm from

the centre of the ring and is constrained to stay on the axis of the ring.

The electron is then released from rest.

a. describe the subsequent motion of the electron 

b. �nd the speed of the electron when it reaches the centre of the ring

Watch Video Solution

https://dl.doubtnut.com/l/_LjsLksNLsyeT
https://dl.doubtnut.com/l/_lGbEx1HtCtVr


20. Two points A and B are 2 cm apart and a uniform electric �eld E acts

along the straight line AB directed A to B with E = 200N /C. A particle of

charge +10 - 6C is taken from A to B along AB, Calculate  

a. the force on the charge 

b. the potential di�erence VA - VB and 

c.the work done on the charge by E

Watch Video Solution

21. An alpha particle with kinetic energy 10MeV is heading toward a

stationary tin nuclcus of atomic number 50. Calculate the distance of

closest approach (Fig . 3.23). 

.

Watch Video Solution

https://dl.doubtnut.com/l/_IAP9YliBlyP9
https://dl.doubtnut.com/l/_68recVvcYPqL


Watch Video Solution

22. Three point charges 1C, 2C and 3C are placed at the corners of an

equilaternal triangle of side 1m. The work required to move these charges

to the corners of a smaller equilaternal triangle of side 0.5m in two

di�erenct ways as in �g. (A) and �g. (B) are Wa and Wb then:  

Watch Video Solution

23. Consider a spherical surface of radius 4 m cenred at the origin. Point

charges +q and - 2q are �xed at points A( 2 m, 0,0) and B( 8 m, 0, 0),

respectively. Show that every point on the shperical surface is at zero

potential.

Watch Video Solution

https://dl.doubtnut.com/l/_68recVvcYPqL
https://dl.doubtnut.com/l/_6irTpZmvQmDn
https://dl.doubtnut.com/l/_yNw7vMM8D7pt


24. The intensity of an electric �eld depends only on the coordinates x

and y as follows, 

E =
a xî + yĵ

x2 + y2  where, a is constant and î and ĵ are the unit vectors of the

x and y axes. Find the charges within a sphere of radius R with the centre

at the origin.

Watch Video Solution

( )

25. Find the electric �eld caused by a disc of radius a with a uniform

surfce charge density σ (charge per unit area) at a point along the axis of

the disc a distance x from its centre.

Watch Video Solution

26. A non-conducting disc of radius a and uniform positive surface charge

density σ is placed on the ground, with its axis vertical. A particle of mass

https://dl.doubtnut.com/l/_yNw7vMM8D7pt
https://dl.doubtnut.com/l/_JhzPFvL2AZTd
https://dl.doubtnut.com/l/_UtoOsRynr8xs
https://dl.doubtnut.com/l/_TVePHdffzqub


m and positive charge q is dropped, along the axis of the disc, from a

height H with zero initial velocity. The particle has q /m = 4 ∈0g /σ  

(a) Find the value of H if the particle just reaches the disc. 

(b) Sketch the potential energy of the particle as a function of its height

and �nd its equilibrium position.

Watch Video Solution

27. Four point charges +8μC, - 1μC, - 1μC and , +8μC are �xed at the

points -√27/2m, - √3/2m, + √3/2m  

and +√27/2m respectively on the y-axis. A particle of mass 6 × 10 - 4kg and

+0.1μC moves along the x-direction. Its speed at x = + ∞ is v0. �nd the

least value of v0 for which the particle will cross the origin. �nd also the

kinetic energy of the particle at the origin in tyhis case. Assume that

there is no force part from electrostatic force.

Watch Video Solution

https://dl.doubtnut.com/l/_TVePHdffzqub
https://dl.doubtnut.com/l/_uMQNU7SLzKmT


28. Potential di�erence beween centre and surface of the sphere of radius

R and uniorm volume charge density ρ within it will be

A. 
ρR2

6ε0

B. 
ρR2

4ε0

C. 
ρR2

3ε0

D. 
ρR2

2ε0

Answer: A

Watch Video Solution

29. A positively charged disc is placed on a horizontal plane. A charged

particle is released from a certain height on its axis. The particle just

reaches the centre of the disc. Select the correct alternative.

A. particle has negative charge on it

https://dl.doubtnut.com/l/_ZzR6y1UtPbGi
https://dl.doubtnut.com/l/_Rx2DlGYWVISP


B. total potential energy (gravitationl+electrostatic) of the particle

�rst increases, then decreases

C. total potential energy of the particle �rst decreases, then increases

D. total potential energy of the particle contilnously decreses

Answer: C

Watch Video Solution

30. The curve represents the distribution of potential along the staight

line joining the two charges Q1 and Q2 (separated by a distance r) then

which of the following statements are correct? 

  

1. Q1 > Q2  | | | |

https://dl.doubtnut.com/l/_Rx2DlGYWVISP
https://dl.doubtnut.com/l/_OjuLXK1mwp4b


2. Q1 is positive in nature  

3. A and B are equilibrium points 

4. C is a point of unstable equilibrium

A. 1 and 2

B. 1,2,and 3

C. 1,2 and 4

D. 1,2,3 and 4

Answer: A

Watch Video Solution

31. A point charge q1 = q is placed at point P. Another point charge 

q2 = - q is placed at point Q. At some point R(R ≠ P, R ≠ Q), electric

potential due to q - 1isV1 and electric potential due to q2 is V2. Which of

the following is correct

A. only for some points V1 > V2

https://dl.doubtnut.com/l/_OjuLXK1mwp4b
https://dl.doubtnut.com/l/_rv58KVO5lGXU


B. only fro some points V2 > V1

C. for all points V1 > V2

D. for all points V2 > V1

Answer: C

Watch Video Solution

32. The variation of electric �eld between two charge q1 and q2 along the

line joining the charges is plotted against distance from q1 (taking

rightward direction of electric �eld as positive) as shown in the �gure.

https://dl.doubtnut.com/l/_rv58KVO5lGXU
https://dl.doubtnut.com/l/_pgdHfVfT5b9G


Then the correct statement is

A. q1 and q2 are positive and q1 < q2

B. q1 and q2 are positive and q1 > q2

C. q1 is positive and q2 is negative q1 < q2

D. q1 and q2 are negative and q1 < q2

Answer: A

Watch Video Solution

| |
| | | |

https://dl.doubtnut.com/l/_pgdHfVfT5b9G


33. A charge q is placed at O in the cavity in a spherical uncharged

conductor. Points S is outside the conductor. If q is displaced from O

towards S (still remaining within the cavity) 

A. electric �eld at S will increase

B. electric �eld at S will decrease

C. electric �eld at S will �rst increase and then decrease

D. electric �eld t S will not change

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


Answer: D

Watch Video Solution

34. A uniform electric �eld of 400
V
m

 is directed at 45 ∘  above the x-axis as

shown in the �gure. The potential di�erence VA - VB is given by  

A. 0

B. 4V

C. 6.4V

D. 2.8V

https://dl.doubtnut.com/l/_IkFuFkWxmaxh
https://dl.doubtnut.com/l/_oNfo1Ge3ANDB


Answer: D

Watch Video Solution

35. Initially the spheres A and B are at potentials VA and VB. Find the

potential of A when sphere B is earthed. 

A. 0

B. VA

C. VA - VB

D. VB

https://dl.doubtnut.com/l/_oNfo1Ge3ANDB
https://dl.doubtnut.com/l/_uIuzp7RAjms5


Answer: C

Watch Video Solution

36. A particle of mass m and charge q is fastened to one end of a string of

length. The other end of the string is �xed to the point O. The whole

sytem liles on as frictionless horizontal plane. Initially, the mass is at rest

at A. A uniform electric �eld in the direction shown in then switfched on.

Then 

https://dl.doubtnut.com/l/_uIuzp7RAjms5
https://dl.doubtnut.com/l/_3IUlFBeaxAER


A. the speed o fthe particle when it reaches B is 
2qEl
m

B. the speed of the particle when it reaches B is 
qEl
m

C. the tension in the string when the particle reaches at B is qE

D. the tension in the string when the particle reaches at B is zero

Answer: B

Watch Video Solution

√
√

37. A charged particle of mass m and charge q is released from rest the

position x0, 0  in a uniform electric �eld E0ĵ. The angular momentum of

the particle about origin.

A. is zero

B. is constant

C. increases with time

D. decreases with time

( )

https://dl.doubtnut.com/l/_3IUlFBeaxAER
https://dl.doubtnut.com/l/_zKrz2KjxDckv


Answer: C

Watch Video Solution

38. A charge +Q is uniformly distributed in a spherical volume of radius R.

A particle of charge +q and mass m projected with velocity v0 the surface

of the sherical volume to its centre inside a smooth tunnel dug across

the sphere. The minimum value of v0 such tht it just reaches the centre

(assume that thee is no resistance on the particle except electrostatic

force) of he sphericle volume is

A. 
Qq

2πε0mR

B. 
Qq

πε0mR

C. 
2Qq
πε0mR

D. 
Qq

4πε0mR

Answer: D

√
√
√
√

https://dl.doubtnut.com/l/_zKrz2KjxDckv
https://dl.doubtnut.com/l/_nXxRkhjvsln1


Watch Video Solution

39. Two identical coaxial rings each of radius R are separated by a

distance of √3R. They are uniformly charged with charges +Q and -Q

respectively. The minimum kinetic energy with which a charged particle

(charge +q) should be projected from the centre of the negatively

charged ring along the axis of the rings such that it reaches the centre of

the positively charged ring is

A. 
Qq

4πε0R

B. 
Qq
2
πε0R

C. 
Qq

8πε0R

D. 
3Qq

4πε0R

Answer: A

Watch Video Solution

)

https://dl.doubtnut.com/l/_nXxRkhjvsln1
https://dl.doubtnut.com/l/_VqFFL1bbrWcF


40. A uniform electric �eld exists in x-y plane. The potential of points

A(2m, 2m), B( - 2m, 2m) and C(2m, 3m) are 4V, 16V and 12V respectively.

The electric �eld is

A. 4î + 5ĵ V /m

B. 3î + 4ĵ V /m

C. - 3î + 4ĵ V /m

D. 3î - 4ĵ V /m

Answer: D

Watch Video Solution

( )
( )
( )

( )

41. Two �xed charges -2Q and +Q are located at points ( - 3a, 0) and 

( + 3a, 0) respectively. Then which of the following statement is correct?

A. Points where the electric potential due to the two charges is zero in

x-y plane, lie on a circle radius 4a and centre (5a,0)

https://dl.doubtnut.com/l/_COlHCj8NA8qF
https://dl.doubtnut.com/l/_6sAvHSLpCs06


B. potential is zero at x = a and x = 9a

C. both a and b are wrong

D. both a and b are correct

Answer: D

Watch Video Solution

42. A particle of mass m and charge -q is projected from the origin with a

horizontal speed v into an electric �eld of intensity E directed downward.

Choose the wrong statement. Neglect gravity 

https://dl.doubtnut.com/l/_6sAvHSLpCs06
https://dl.doubtnut.com/l/_h57WCRUbfFVk


A. The kinetic energy after a displacement y is qEy

B. The horizontal and vertical components of acceleration of

ax = 0, ay =
qE
m

C. the equation of trajectory is y =
1
2

qEx2

mv2

D. The horizontall and verticasl displacements x and y after a time t

x=vt and y =
1
2
ayt

2

Answer: A

Watch Video Solution

( )

43. A particle of charge -q and mass m moves in a circle of radius r

around an in�nitely long line charge of linear charge density +λ. Then,

time period will be 

https://dl.doubtnut.com/l/_h57WCRUbfFVk
https://dl.doubtnut.com/l/_xFjWCNPUeuhd


 where , 

k =
1
4
πε0

A. T = 2πr
m

2kλq

B. T2 =
4π2m
2kλq

r3

C. T =
1

2πr
2kλw
m

D. T =
1

2πr
m

2kλq

Answer: A

Watch Video Solution

)
√(

√
√

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


44. A small ball of masss m and charge +q tied with a string of length l,

rotating in a veticle circle under gravity and a uniform horizontal electric

�eld E as shown. The tension in the string will be minimum for 

A. θ = tan - 1 qE
mg

B. θ = π

C. θ = 0 ∘

D. θ = π + tan - 1 qE
mg

Answer: D

h id l i

( )

( )

https://dl.doubtnut.com/l/_xFjWCNPUeuhd
https://dl.doubtnut.com/l/_Qmo0WO1OAMX3


Watch Video Solution

45. For charges A,B,C and D are plasced at the four corners of a squre of a

side a. The energy required to take the charges C and D to in�nity (they

are also in�nitely separated from each other )is 

A. 
q2

4πε0a

B. 
2q2

πε0a

C. 
q2

4πε0a
√2 + 1

D. 
q2

4πε0a
√2 - 1

( )

( )

https://dl.doubtnut.com/l/_Qmo0WO1OAMX3
https://dl.doubtnut.com/l/_PBBkEVxlBjHD


Answer: C

Watch Video Solution

46. Two identical positive charges are placed at x = - a and x = a. The

correct variation of potential V along the x-axis is given by

A. 

B. 

C. 

D. 

Answer: C

h id l i

https://dl.doubtnut.com/l/_PBBkEVxlBjHD
https://dl.doubtnut.com/l/_uEjSEyTNff4q


Watch Video Solution

47. Two identical charges are placed at the two corners of an equilateral

triangle. The potential energy of the system is U. The work done in

bringing an identical charge from in�nity to the third vertex is

A. U

B. 2U

C. 3U

D. 4U

Answer: B

Watch Video Solution

48. A charged particle q is shot from a large distance towards another

charged particle Q which is �xed, with speed v. It approaches Q up to as

closed distance r and then returns. If q were given a speed 2v, the

https://dl.doubtnut.com/l/_uEjSEyTNff4q
https://dl.doubtnut.com/l/_xNZtyLxxDRpf
https://dl.doubtnut.com/l/_23gKJi7TCsMX


distance of approach would be 

A. r

B. 2r

C. r /2

D. r /4

Answer: D

Watch Video Solution

49. Two identical charged spheres are suspended by strings of equal

lengths. The strings make an angle of 30 ∘  with each other. When

suspended in a liquid of density 0.8gcm - 3, the angle remains the same. If

density of the material of the sphere is 1.6gcm - 3, the dielectric constant

of the liquid is

https://dl.doubtnut.com/l/_23gKJi7TCsMX
https://dl.doubtnut.com/l/_7T04H1QEwTDG


A. 2

B. 4

C. 2.5

D. 3.5

Answer: A

Watch Video Solution

50. The electrostatic potential due to the charge con�guration at point P

as shown in �gure for bltlta is 

https://dl.doubtnut.com/l/_7T04H1QEwTDG
https://dl.doubtnut.com/l/_NhFj9pA3LmgT


A. 
2q

4πε0a

B. 
2qb2

4πε0a
3

C. 
qb2

4πε0a
3

D. zero

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_NhFj9pA3LmgT


51. The �gure show four situations in which charged particles are at equal

distances from the origin. If E1, E2, E3 and E4 be the magnitude of the

net electic �eld at the origin in four situations i, ii, iii and iv respectively

then 

A. E1 = E2 = E3 = E + 4

B. E1 = E2 > E3 > E4

C. E1 < E2 < E3 = E4

D. E1 > E2 = E3 > E4

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_NhFj9pA3LmgT
https://dl.doubtnut.com/l/_V4EXFuo8jpsQ


52. An isolated conduction sphere sphere whose radius R = 1 m has a

charge q =
1
9
nC.  The energy density at the surface of the sphere is

A. 
ε0

2
J /m3

B. ε0J /m3

C. 2ε0J /m3

D. ε0 /3Jm3

Answer: A

Watch Video Solution

53. Two conducting concentric, hollow spheres A and B have radii a and b

respectively, with A inside B. Their common potentials is V. A is now given

some charge such that its potential becomes zero. The potential of B will

now be

A. 0

https://dl.doubtnut.com/l/_I1RVkE5ZilLx
https://dl.doubtnut.com/l/_i0FIlQ4aMw1G


B. V(1 - a /b)

C. Va /b

D. Vb /a

Answer: B

Watch Video Solution

54. In a uniform electric �eld, the potential is 10V at the origin of

coordinates , and 8V at each of the points (1, 0, 0), (0, 1, 0) and (0, 0, 1).

The potential at the point (1, 1,1 ) will be .

A. 0

B. 4V

C. 8V

D. 10V

Answer: B

https://dl.doubtnut.com/l/_i0FIlQ4aMw1G
https://dl.doubtnut.com/l/_Dgzcy5s0YCKK


Watch Video Solution

55. There are two uncharged identicasl metallic spheres 1 and 2 of radius

r separated by a distance d(d > > r). A charged metalllic sphere of same

radius having charge q is touched with one of the sphere. After some

time it is moved away fom the system. Now, the uncharged sphere is

earthed. Charge on earthed sphere is

A. +
q
2

B. -
q
2

C. -
qr
2d

D. -
qd
2r

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_Dgzcy5s0YCKK
https://dl.doubtnut.com/l/_qyBRTjAJCkOD


56. Figure shown a closed surface which intersects a conducting sphere. If

a positive charge is placed at the point P, the �ux of the electric �eld

through the closed surface 

A. will remain zero

B. will become positive

C. will become negative

D. data insu�cient

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_deWNkWtww3hz
https://dl.doubtnut.com/l/_bZMxRsNeZuaa


57. Two concentric coducting thin spherical shells A and B having radii rA

and rB rB > rA  are charged to QA and -QB QB > QA . The electrical

�eld along a line passing through the centre is

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

( ) (| | | | )

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


58. The electric potential at a point (x, y) in the x-y plane is given by 

V = - kxy. The �eld intentisy at a distance r in this plane, from the origin

is proportional to

A. r2

B. r

C. 1/r

D. 1/r2

Answer: B

Watch Video Solution

59. Two concentric shells have radii R and 2R charges qA and qB and

potentials 2V and 
3
2

V respectively. Now, shell B is earthed and let( )

https://dl.doubtnut.com/l/_x5LwNbIpIQ0i
https://dl.doubtnut.com/l/_f8aV45fBAWaE


charges on them become qA′  and qB′ . Then,  

A. qA /qB =
1
2

B. qA′ /qB′ = 1

C. potential of AS after earhing becomes 
3
2

V

D. potential di�erence between A and B after earting becomes V /2

Answer: A::D

Watch Video Solution

( )

https://dl.doubtnut.com/l/_f8aV45fBAWaE


60. A particle of mass 2 kg chrge 1 mC is projected vertially with velocity k

10ms - 1. There is as uniform horizontal electric �eld of 104N /C,  then

A. the horizontal range of the particle is 10m

B. the time of �ight of the particle is 2s

C. the maximum heighty reached is 5m

D. the horizontal range of the particle is 5m

Answer: A::B::C

Watch Video Solution

61. At a distance of 5cm and 10cm outward from the surface of a

uniformly charged solid sphere, the potentials are 100V and 75V,

repectively. Then.

A. potential at its surface is 150V

B. the charge on the shre is 
50
3

× 10 - 10C

https://dl.doubtnut.com/l/_RVMT8L1wKNUi
https://dl.doubtnut.com/l/_0yFEXKY14tij


C. the electric �eld on the surface is 1500V /m

D. the electric potential at its centre is 25V

Answer: A::B::C

Watch Video Solution

62. Three charged particle sare in equilibrium under their electrostatic

forces only. Then

A. the particle smust be collinear

B. all the charges cannot have the same magnitude

C. all the charges cannot have the same sign

D. the equilibrium is unstable

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

Watch Video Solution

https://dl.doubtnut.com/l/_0yFEXKY14tij
https://dl.doubtnut.com/l/_OOSPPJ0IDN74
https://dl.doubtnut.com/l/_wLRWFQoJgzvc


63. Charges Q1 and Q2 lie inside and outside, respectively, of a closed

surface S. Let E be the �eld at any point on S and ϕ be the �ux of E over S.

A. If Q1 changes both E and ϕ will change

B. If Q2 changes, will changes but ϕ will not change

C. If Q1 = 0 and Q2 ≠ 0, then E ≠ 0 but ϕ = 0

D. If Q1 ≠ 0 and Q2 = 0,  the E = 0 but ϕ ≠ 0

Answer: A::B::C

Watch Video Solution

64. An electric dipole is placed at the centre of a sphere. Mark the correct

options:

A. the �ux of the electric �eld rhorugh the sphere is zero

B. the electric �eld is zero at every point of the sphere

C. the electric �eld is not at any where on the sphere

https://dl.doubtnut.com/l/_wLRWFQoJgzvc
https://dl.doubtnut.com/l/_UgCmtDqW2HAZ


D. the electric �eld is zero on a circle on the sphere

Answer: A::C

Watch Video Solution

65. Mark correct options

A. Gauss's law is valild only for uniform charge distributions

B. Gauss's law is valid only for charges placed in vacuum

C. the electric �eld calculated by Gauss's law is the �eld due to al tlhe

charges

D. The �ux of the electric �eld through a closed surfasce due to all the

charges is equal to the �ux due to the charges enclosed by the

surface

Answer: C::D

Watch Video Solution

https://dl.doubtnut.com/l/_UgCmtDqW2HAZ
https://dl.doubtnut.com/l/_Z18oDlqmC7K3


66. Two concentric spherical shells have charges +q and -q as shown in

�gure. Choose the correct options. 

A. At a electric �eld is zero but electric potentiasl in non zero

B. At B electic feid and electric potential both are non zero

C. At C electric �eld is Zero but electric potential is non zero

D. At C electrilc �edl and electric potential both are zero

Answer: A::B::D

https://dl.doubtnut.com/l/_Z18oDlqmC7K3
https://dl.doubtnut.com/l/_haBjbN7Lf91d


Watch Video Solution

67. A rod is hinged (free to rotate) ast its centre O as shown in �gue. Two

point charge +q and +q are kept at its two ends. Rod is placed in uniform

electric �eld E as shown. Space is gravity free. Choose the correct options.

A. net force from the hinge on the rod is zerr

B. net force from he hinge onn the rod is leftwards

C. Equilibrium of rod is neutral

D. Equilibrium of rod is stable

https://dl.doubtnut.com/l/_haBjbN7Lf91d
https://dl.doubtnut.com/l/_HyzFEWpXggws


Answer: B::C

Watch Video Solution

68. Two charges +Q each are �xed at points C and D. Line AB is the

bisector line of CD. A third charge +q is moves from A to B, then from B to

C 

A. From A to B electrostatic potential energy wil decrese

https://dl.doubtnut.com/l/_HyzFEWpXggws
https://dl.doubtnut.com/l/_hSTxpfYY7SbH


B. from A to B electrostastic potential ennergy wil increase

C. From B to C electrostatic potential energy will increase

D. From B to C electrostatic potential energy will decrease

Answer: B::C

Watch Video Solution

69. There are two concentric spherical shell of radii r and 2r. Initially, a

charge Q is given to the inner shell and both the switches are open. 

https://dl.doubtnut.com/l/_hSTxpfYY7SbH
https://dl.doubtnut.com/l/_yMq02EyzHRi3


 

If switch S1 is closed and then opened, charge on the outer shell will be

A. Q

B. Q /2

C. -Q

D. -Q /2

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_yMq02EyzHRi3


70. There are two concentric spherical shell of radii r and 2r. Initially, a

charge Q is given to the inner shell and both the switches are open. 

  

Now, S2 is closed and opened. The charge �owing through the swithc S2

in the process is

A. Q

B. Q /4

C. Q /2

D. 2Q /3

https://dl.doubtnut.com/l/_EalzAo9z1gaF


Answer: C

Watch Video Solution

71. There are two concentric spherical shell of radii r and 2r. Initially, a

charge Q is given to the inner shell and both the switches are open. 

  

The twio steps of the above two problems are repeated b times, the

potential di�erences between the shells will be

A. 
1

2n+ 1

Q
4πε0r

B. 
1

2n
Q

4πε0r

[ ]
[ ]

https://dl.doubtnut.com/l/_EalzAo9z1gaF
https://dl.doubtnut.com/l/_isU6fPNxIqwK


C. 
1

2n
Q

4πε0r

D. 
1

2n - 1

Q
2πε0r

Answer: A

Watch Video Solution

[ ]
[ ]

72. A sphere of charges of radius R carries a positive charge whose

volume charge density depends only on the distance r from the ball's

centre as ρ = ρ0 1 -
r
R

,  where ρ0 is constant. Assume epsilon as the

permittivity of space. 

The magnitude of electric �eld as a function of the distance r inside the

sphere is given by

A. E =
ρ0

ε
r
3

-
r3

4R

B. E =
ρ0

ε
r
4

-
r3

3R

( )

[ ]
[ ]

https://dl.doubtnut.com/l/_isU6fPNxIqwK
https://dl.doubtnut.com/l/_MfiAu80snyfW


C. E =
ρ0

ε
r
3

+ r2(4R)

D. E =
ρ0

ε
r
4

+
r2

3R

Answer: A

Watch Video Solution

[ ]
[ ]

73. A sphere of charges of radius R carries a positive charge whose

volume chasrge density depends only on the distance r from the ball's

centre as ρ = ρ0 1 -
r
R

), whereρ0 is constant. Assume epsilon as theh

permittivity of space. 

The magnitude of the electric �eld as a functiion of the distance r outside

the balll is given by

A. E =
ρ0R

3

8εr2

B. E =
ρ0r

3

12εr2

C. E =
ρ0R

2

8εr3

(

https://dl.doubtnut.com/l/_MfiAu80snyfW
https://dl.doubtnut.com/l/_MIRWa8wTEfYg


D. E =
ρ0R

2

12εr3

Answer: B

Watch Video Solution

74. A sphere of charges of radius R carries a positive charge whose

volume chasrge density depends only on the distance r from the ball's

centre as ρ = ρ0 1 -
r
R

, where ρ0 is constant. Assume epsilon as theh

permittivity of space. 

The value of distance rm at which electric �eld intensity is maximum is

given by

A. rm =
R
3

B. rm =
3R
2

C. rm =
2R
3

D. rm =
4R
3

( )

https://dl.doubtnut.com/l/_MIRWa8wTEfYg
https://dl.doubtnut.com/l/_hZ4r9nXfkWo6


Answer: C

Watch Video Solution

75. A sphere of charges of radius R carries a positive charge whose

volume chasrge density depends only on the distance r from the ball's

centre as ρ = ρ0 1 -
r
R

,  where ρ0 is constant. Assume epsilon as theh

permittivity of space. 

the maximum electric �eld intensity is

A. Em =
ρ0R

9ε

B. Em =
ρ0ε

9R

C. `E_m=(rhoR)/(3epsilon)

D. Em =
ρ0R

6ε

Answer: A

Watch Video Solution

( )

https://dl.doubtnut.com/l/_hZ4r9nXfkWo6
https://dl.doubtnut.com/l/_5T0EQZhjfmaV


76. A solid metallic sphere of radius a is surrounded by a conducting

spherical shell of radius b(b > a). The solid sphere is given a charge Q. A

student measures the potential at the surface of the solid sphere as V

and the potential at the surface of spherical shell as Vb. After taking

these readings, he decides . to put charge of -4Q on the shell. He then

noted the readings of the potential of solid sphere and the shell and

found that the potential di�erence is △ V . 

He then connected the outer spherical shell to the earth by a conducting

wire and found that the charge on the outer surface of the shell as He

then decides to remove the earthing connection from the shell and

earthed the inner solid sphere. Connecting the inner sphere with the

earth he observes the charge on the solid sphere as q2. He then wanted

to check what happens if the two are connected by the conducting wire.

So he removed the earthing connection and connected a conducting wire

between the solid sphere and the spherical shelll. After the connections

were made he found the charge on the outer shell as q3.  

Potential di�erence ( △ CV) measured by the student between the inner

solid shere and outer shell after putting a charge -4Q is

https://dl.doubtnut.com/l/_MO7Pl1Urk82W


A. Va - 3Vb

B. 3 Va - Vb

C. Va

D. Va - Vb

Answer: D

Watch Video Solution

( )

77. A solid metallic sphere of radius a is surrounded by a conducting

spherical shell of radius b(b > a). The solid sphere is given a charge Q. A

student measures the potential at the surface of the solid sphere as V

and the potential at the surface of spherical shell as Vb. After taking

these readings, he decides . to put charge of -4Q on the shell. He then

noted the readings of the potential of solid sphere and the shell and

found that the potential di�erence is △ V . 

He then connected the outer spherical shell to the earth by a conducting

wire and found that the charge on the outer surface of the shell as He

https://dl.doubtnut.com/l/_MO7Pl1Urk82W
https://dl.doubtnut.com/l/_MiQTI90veZ4s


then decides to remove the earthing connection from the shell and

earthed the inner solid sphere. Connecting the inner sphere with the

earth he observes the charge on the solid sphere as q2. He then wanted

to check what happens if the two are connected by the conducting wire.

So he removed the earthing connection and connected a conducting wire

between the solid sphere and the spherical shelll. After the connections

were made he found the charge on the outer shell as q3.  

q2 is

A. Q

B. Q
a
b

C. -4Q

D. zero

Answer: B

Watch Video Solution

( )

https://dl.doubtnut.com/l/_MiQTI90veZ4s


78. A solid metallic sphere of radius a is surrounded by a conducting

spherical shell of radius b(b > a). The solid sphere is given a charge Q. A

student measures the potential at the surface of the solid sphere as V

and the potential at the surface of spherical shell as Vb. After taking

these readings, he decides . to put charge of -4Q on the shell. He then

noted the readings of the potential of solid sphere and the shell and

found that the potential di�erence is △ V . 

He then connected the outer spherical shell to the earth by a conducting

wire and found that the charge on the outer surface of the shell as He

then decides to remove the earthing connection from the shell and

earthed the inner solid sphere. Connecting the inner sphere with the

earth he observes the charge on the solid sphere as q2. He then wanted

to check what happens if the two are connected by the conducting wire.

So he removed the earthing connection and connected a conducting wire

between the solid sphere and the spherical shelll. After the connections

were made he found the charge on the outer shell as q3.  

q3 is

A. 
Q(a + b)
a - b

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


B. 
Qa2

b

C. 
Q(a - b)

b

D. -
Qb
a

Answer: C

Watch Video Solution

79. A 4.00kg block carrying a charge Q = 50.0μC is connected to a spring

for which k = 100 N/ m. The block lies on a frictionless horizontal track,

and the system is immersed in a uniform electric �eld of magnitude

E = 5.00 × 105 V
m

, directed as shown in �gure. If the block is released from

rest when the spring is unstretched (at x = 0). 

https://dl.doubtnut.com/l/_NhkJWuTVmSvY
https://dl.doubtnut.com/l/_VptovS567O2y


  

(a) By what maximum amount does the spring expand? 

(b) What is the equilibrium position of the block? 

(c) Show that the block's motion is simple harmonic and determine its

period. 

(d) Repeat part (a) if the coe�cient of kinetic friction between block and

surface is 0.2.

Watch Video Solution

80. A particle of mass m and charge -Q is constrained to move along the

axis of a ring of radius a. The ring carries a uniform charge density +λ

along its length. Initially, the particle is in the centre of the ring where the

https://dl.doubtnut.com/l/_VptovS567O2y
https://dl.doubtnut.com/l/_KQmJZt7Dkzxa


force on it is zero. Show that the period of oscillation of the particle when

it is displaced slightly from its equilibrium position is given by 

T = 2πsq
2ε0ma

2

λQ

Watch Video Solution

√

81. Three identical conducting plain parallel plates, each of area A are held

with equal (/ between successive surfaces. Charges 2Q, and 3Q are placed

on them. Neglecting edge e�ects, �nd the Charge on the left face of the

middle plate

A. 0

B. 2Q

C. 3Q

D. None of the Above

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_KQmJZt7Dkzxa
https://dl.doubtnut.com/l/_OwMEgJx32C7i


82. A long non-conducting, massless rod of length L pivoted at its centre

and balanced with a weight w at a distance x from the lefrt end. At the

left and right ends fo the rod are attached small conducting sphers with

positive charfges q and 2q respectively. A distance h directly beneath each

of these spheres is a �xed sphere with positive charge Q. 

(a) Find the distance x where the rod is horizontal and balanced.b. What

valueshold h have so that the rod exerts no vertical force on the bearing

when the rod is horizontal and balanced?

Watch Video Solution

83. The electric potential varies in space according to the relation

V = 3x + 4y. A particle of mass 10 kg starts from rest from point (2, 3.2) m

under the in�uence of this �eld. Find the velocityr,f the particle when it

crosses the x-axis. The charge on the particle is +1μC. Assume V (x, y)are

in SI units.

Watch Video Solution

https://dl.doubtnut.com/l/_OwMEgJx32C7i
https://dl.doubtnut.com/l/_sWTsLL3lvanW
https://dl.doubtnut.com/l/_iz3ko3mhh2IB


84. A simple pendulum with a bob of mass m = 1 kg, charge q = 5μC and

string length imis given a horizontal velocity a in a uniform electric �eld

E = 2 × 106 V
m

 at its bottommost point A, as shown in �gure. It is given

that the speed a is such that the particle leaves the circle at point C. Find

the speed a (Take g = 10
m

s2 )  

Watch Video Solution

https://dl.doubtnut.com/l/_iz3ko3mhh2IB
https://dl.doubtnut.com/l/_BLkn4560tIfX


85. There are two concentric spherical shell of radii r and 2r. Initially, a

charge Q is given to the inner shell and both the switches are open. 

  

The twio steps of the above two problems are repeated b times, the

potential di�erences between the shells will be

Watch Video Solution

86. Two point charge Qa and Qb are positional at point A and B. The �eld

strength to the right of charge Qb on the line that passes through the

two charges varies according to a law represented schematically in �g.

(without employing a de�nite scale). The �eld strength is assumed to be

https://dl.doubtnut.com/l/_WxaZd3Cyqdob
https://dl.doubtnut.com/l/_zsk9stdXjbax


positive if its direction coincides with the positive direction of the x-axis.

The distance between the charges is l = 21cm. 

  

(a) Find the sign of the charges. 

(b) Find the ration between the absolute value of charge Qa and Qb.  

(c ) Find the coordinate x of the point where the �eld strength is

maximum.

Watch Video Solution

87. A conducting sphere S1 of radius r is attached to an insulating handle.

Another conduction sphere S2 of radius R is mounted on an insulating

stand. S2 is initially uncharged. S1 is given a charge Q brought into

contact with S2 and removed. S1 is recharge such that the charge on it is

https://dl.doubtnut.com/l/_zsk9stdXjbax
https://dl.doubtnut.com/l/_KQXmLZsmJwsq


again Q and it is again brought into contact with S2 and removed. This

procedure is repeated n times. 

a. Find the electrostatic energy of S2 after n such contacts with S1.  

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

Watch Video Solution

88. Two �xed, equal, positive charges, each of magnitude 5 × 10 - 5 coul are

located at points A and B separated by a distance of 6m. An equal and

opposite charge moves towards them along the line COD, the

perpendicular bisector of the line AB. 

The moving charge, when it reaches the point C at a distance of 4m from

O, has a kinetic energy of 4 joules. Calculate the distance of the farthest

https://dl.doubtnut.com/l/_KQXmLZsmJwsq
https://dl.doubtnut.com/l/_IaHAt3pxhwfw


point D which the negative charge will reach before returning towards C. 

Watch Video Solution

89. A positive charge Q is uniformly distributed throughout the volume of

a dielectric sphere of radius R. A point mass having charge +q and mass

m is �red toward the center of the sphere with velocity v from a point at

distance r(r > R) from the center of the sphere. Find the minimum

velocity v so that it can penetrate (R /2) distance of the sphere. Neglect

any resistance other than electric interaction. Charge on the small mass

https://dl.doubtnut.com/l/_IaHAt3pxhwfw
https://dl.doubtnut.com/l/_cmj694XioW80


remains constant throughout the motion. 

Watch Video Solution

90. A point charge – q revolves around a �xed charge +Q in elliptical orbit.

The minimum ar.d maximum distance of q from Q are r1 and r2,

respectively. The mass of revolving particle is Q > q and assume no

gravitational e�ects. Find the velocity of q at positions when it is at r1

and r2 distance from Q.

Watch Video Solution

https://dl.doubtnut.com/l/_cmj694XioW80
https://dl.doubtnut.com/l/_YfT2IelLLaFT


91. The region between two concentric spheres of radii 'a' and 'b',

respectively (see �gure), have volume charge density ρ =
A
r

, where A is a

constant and r is the distance from the centre. At the centre of the

spheres is a point charge Q. The value of A such that the electric �eld in

the region between the spheres will be constant, is: 

Watch Video Solution

92. A nonconducting ring of mass m and radius R, with charge per unit

length λ is shown in �g. It is then placed on a rough nonconducting

horizontal plane. At time t=0, a uniform electric �eld 
→
E = E0î is switched

https://dl.doubtnut.com/l/_iN2c94N31bTG
https://dl.doubtnut.com/l/_MYYBj2Me2yUP


on and the ring starts rolling without sliding. Determine the friction force

(magnitude and direction ) acting on the ring. 

Watch Video Solution

93. A rectangular tank of mass m0 and charge Q is placed over a smooth

horizontal �oor. A horizontal electric �eld£ exist in the region. Rain drops

are falling vertically in the tank at the constant rate of n drops per

second. Mass of each drop is m. Find velocityoftank as function of time.

Watch Video Solution

https://dl.doubtnut.com/l/_MYYBj2Me2yUP
https://dl.doubtnut.com/l/_BNZWEKOdb8Dw


Exercise 24.1

94. In a region an electric �eld is setu!l with its strength E = 15N /C and it

makes an angle of 30° with the horizontal plane as shown in �gure. A ball

having a charge 2C, mass 3kg and coe�cient of restitution with ground

0.5 is projected at an angle of 30° with the horizontal along the direction

of electric �eld with speed 20 m/s. Find the horizontal distance travelled

by ball from �rst hit with the ground to the second time when it hits the

ground. 70√3m   

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_BNZWEKOdb8Dw
https://dl.doubtnut.com/l/_DleSjsder1dZ


1. Is attraction a true test of electri�cation?

Watch Video Solution

2. Is repulsion a true test of electri�cation?

Watch Video Solution

3. Why does a phonograph record attract dust particles just after it is

cleaned?

Watch Video Solution

4. What is the total charge, in coulombs, of all the electrons in three gram

mole o' hydrogen atom?

Watch Video Solution

https://dl.doubtnut.com/l/_1ezfSPuizlPX
https://dl.doubtnut.com/l/_eg4RPx1YMQgB
https://dl.doubtnut.com/l/_IH095egUkAs3
https://dl.doubtnut.com/l/_96ljYEIcNPHO


Exercise 24.2

1. The mass of an electron is 9.11x10 - 31 kg, that of a proton is 1.67x10 - 27

kg. Find the ratio Fe /Fg of the electric force and the gravitational force

exerted by the proton on the electron.-

Watch Video Solution

2. Find the dimensions and units of ε0

Watch Video Solution

3. Three point charges q are placed at three vertices of an equilateral

triangle of side a. Find magnitude of electric force on any charge due to

the other two.

A. 
√3

4πε0

q
a

2( )( )

https://dl.doubtnut.com/l/_LkjivWYegANB
https://dl.doubtnut.com/l/_d0CyJjfzFkH6
https://dl.doubtnut.com/l/_mtzOxJ6QzJnj


B. 
√2

4πε0

q
a

2

C. 
√3

4πε0

q
2a

2

D. 
√2

4πε0

2q
a

2

Answer: A

Watch Video Solution

( )( )
( )( )
( )( )

4. Three point charges each of value +q are placed on three vertices of a

square of side a metre. What is the magnitude of the force on a point

charge of value -q coulomb placed at the centre of the square?

A. 
1

4πε0

q
a

2

B. 
1

2πε0

2q
a

2

C. 
1

2πε0

q
a

2

( )( )
( )( )
( )( )

https://dl.doubtnut.com/l/_mtzOxJ6QzJnj
https://dl.doubtnut.com/l/_TREuY0yyUD5q


D. 
1

4πε0

2q
a

2

Answer: C

Watch Video Solution

( )( )

5. Coulomb's law states that the electric force becomes weaker with

increasing distance. Suppose that instead, the electric force between two

charged particles were independent of distance. In this case, would a

neutral insulator still be attracted towards the comb.

Watch Video Solution

6. A metal sphere is suspended from a nylon thread. Initially, the metal

sphere is uncharged. When a positively charged glass rod is brought

close to the metal sphere, the sphere is drawn towards the rod. But if the

sphere touches the rod, it suddenly �ies away from the rod. Explain, why

the sphere is �rst attracted then repelled?

https://dl.doubtnut.com/l/_TREuY0yyUD5q
https://dl.doubtnut.com/l/_OxiE80xOyg3E
https://dl.doubtnut.com/l/_YyHGO5lmdW4r


Watch Video Solution

7. What is the lower limit of the electric force between two particles

placed at a certain distance?

A. 
1

4πε0

2e2

r

B. 
1

4πε0

e2

r2

C. 
1

2πε0

e

r2

D. None of these

Answer: B

Watch Video Solution

8. Does the force on a charge due to another charge depend on the

charges present nearby?

A. No

https://dl.doubtnut.com/l/_YyHGO5lmdW4r
https://dl.doubtnut.com/l/_QbKpZtDbBrrI
https://dl.doubtnut.com/l/_DdGXMOVnAbZl


B. Yes

C. Sometimes

D. Depends upon the charge present nearby

Answer: A

Watch Video Solution

9. The electric force on a charge q1 due to q2 is 4î - 3ĵ N. What is the

force on q2 due to q1?

A. 4î - 3ĵ N

B. 4î + 3ĵ N

C. - 4î - 3ĵ N

D. - 4î + 3ĵ N

Answer: D

Watch Video Solution

( )

( )
( )
( )
( )

https://dl.doubtnut.com/l/_DdGXMOVnAbZl
https://dl.doubtnut.com/l/_vKpruFv8r1yW


Exercise 24.3

1. The electric �eld of a point charge is uniform. Is it true or false?

Watch Video Solution

2. Electric �eld lines are shown inf �gure. State whether the electric

potential is greater at A or B. 

Watch Video Solution

https://dl.doubtnut.com/l/_vKpruFv8r1yW
https://dl.doubtnut.com/l/_qI03UeI0fbl5
https://dl.doubtnut.com/l/_NPR9HXTx2tk2


3. A charged particle always move in the direction of electric �eld. Is this

statement true or false?

Watch Video Solution

4. The trajectory of a charged particle is the same as a �eld line. Is this

statement true or false?

Watch Video Solution

5. Figure shows some of the electric �eld lines due to three point charges

q ,q2 and q3 of equal magnitude. What are the signs of each of the three

charges? 

Watch Video Solution

https://dl.doubtnut.com/l/_n7xWNsEbvuGs
https://dl.doubtnut.com/l/_hEyr7RcHw4X6
https://dl.doubtnut.com/l/_GXbHYONXtSbv


Exercise 24.4

1. Four particles each having a charge q are placed on the four vertices of

a regular pentagon. The distance of each comer from !be centre is 'a'. Find

the electric �eld at the centre of pentagon.

Watch Video Solution

2. A charge q = - 2.0μC is placed at origin. Find the electric �eld at 

(3m, 4m, 0).

A. - 4.32î + 5.76ĵ × 102N /C

B. - 4.32î - 5.76ĵ × 102N /C

C. - 5.76î + 4.32ĵ × 102N /C

D. 4.32î + 5.76ĵ × 102N /C

Answer: A

( )
( )
( )

( )

https://dl.doubtnut.com/l/_GXbHYONXtSbv
https://dl.doubtnut.com/l/_F5DInmrxMMdi
https://dl.doubtnut.com/l/_uhF23lg8gciB


Watch Video Solution

3. A point charge q1 = 1.0μC is held �xed at origin. A second point charge 

q2 = - 2.0μC and a mass 10 - 4 kg is placed on the x-axis, 1.0 m from the

origin. The second point charge is released from rest. What is its speed

when it is 0.5 m from the origin?

Watch Video Solution

4. A point charge q1 = - 1.0μC is held stationary at the origin. A second

point charge q2 = + 2.0μC moves from the point (1.0m, 0, 0) to 

(2.0m, 0, 0). How much work is done by the electric force on q2?

A. 9mJ

B. -9mJ

C. -18mJ

D. 18mJ

https://dl.doubtnut.com/l/_uhF23lg8gciB
https://dl.doubtnut.com/l/_dCGYBwWlzUn9
https://dl.doubtnut.com/l/_kcJ0RmNK50XY


Exercise 24.5

Answer: B

Watch Video Solution

1. A point charge q1 is held stationary at the origin. A second charge q2 is

placed at a point a, and the electric potential energy of the pair of

charges is -6.4 × 10 - 8J. When the second charge is moved to point b, the

electric force on the charge does 4.2 × 10 - 8J of work. What is the electric

potential energy of the pair of charges when the second charge is at

point b?

A. -10.6 × 10 - 8J

B. -1.06 × 10 - 8J

C. -100.6 × 10 - 8J

D. -1.006 × 10 - 8J

https://dl.doubtnut.com/l/_kcJ0RmNK50XY
https://dl.doubtnut.com/l/_cDWSmZuJSwH5


Answer: A

Watch Video Solution

2. Is it possible to have an arrangement of two point charges separated

by �nite distances such that the electric potential energy of the

arrangement is the same as if the two charges were in�nitely far apart?

What if there are three charges?

Watch Video Solution

3. Find Vba, if 12J of work has to be done against an electric �eld to take a

charge of 10 - 2 C from a to b.

A. 120V

B. -250V

C. 1200V

D. -120V

https://dl.doubtnut.com/l/_cDWSmZuJSwH5
https://dl.doubtnut.com/l/_Rcbnr3VyKhIo
https://dl.doubtnut.com/l/_KmRqmttuiwyw


Exercise 24.6

Answer: C

Watch Video Solution

1. A rod of length L lies along the x-axis with its left end at the origin. It

has a non-uniform charge density λ = αx, where a is a positive constant.  

(a) What are the units of α? 

(b) Calculate the electric potential at point A where x = - d .

Watch Video Solution

2. A charge q is uniformly distributed along an insulating straight wire of

length 21 as shown in Fig. Find an expression for the electric potential at

a point located a distance d from the distribution along its perpendicular

https://dl.doubtnut.com/l/_KmRqmttuiwyw
https://dl.doubtnut.com/l/_3pTt67Ls4mZi
https://dl.doubtnut.com/l/_RYmiXkfer5OC


Exercise 24.7

bisector. 

Watch Video Solution

1. A cone made of insulating material has a total charge Q spread

uniformly over its sloping surface. Calculate the work done in bringing a

small test charge q from in�nity to the apex of the cone. The cone has a

slope length L.

Watch Video Solution

https://dl.doubtnut.com/l/_RYmiXkfer5OC
https://dl.doubtnut.com/l/_l22HEBPMnPkQ


Level 1 Assertion And Reason

2. Determine the electric �eld strength vector if the potential of this �eld

depends on x, coordinates as 

(a) V = a x2— y2  (b) V = axy  

where, a is a constant.

Watch Video Solution

( )

1. The electrical potential function for an electrical �eld directed parallel

to the x-axis is shown in the given graph. 

 Draw the

graph of electric �eld strength.

Watch Video Solution

https://dl.doubtnut.com/l/_l22HEBPMnPkQ
https://dl.doubtnut.com/l/_rQfZgytzEGdv
https://dl.doubtnut.com/l/_V1zijtRrIkXZ


Watch Video Solution

2. The electric potential decreases uniformly from 100V to 50V as one

moves along the x-axis from x = 0 to x = 5m. The electric �eld at x = 2m

must be equal to 10V /m. Is this statement true or false.

Watch Video Solution

3. In the uniform electric �eld shown in �gure, �nd : 

a. VA - VD  

b. VA - VC  

c. VB - VD  

d. VC - VD  

Watch Video Solution

https://dl.doubtnut.com/l/_V1zijtRrIkXZ
https://dl.doubtnut.com/l/_WjnlIu3DPG7h
https://dl.doubtnut.com/l/_m1QkzLNaMMzb


4. In �gure (a), a charge q is placed just outside the centre of a closed

hemisphere. In �gure (b), the same charge q is placed just inside the

centre of the closed hemisphere and in �gure (c), the charge is placed at

the centre of hemisphere open from the base. Find the electric �ux

passing through the hemisphere in all the three cases. 

A. 0 , 
q
ε0

 
q
2
ε0

B. 0 , 0 
q
2
ε0

C. 0 , 
q
ε0

 0

D. 0 , 0 0

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_m1QkzLNaMMzb
https://dl.doubtnut.com/l/_i4XiScEHf60L


5. Net charge within an imaginary cube drawn in a uniform electric �eld is

always zero. Is this statement true or false?

Watch Video Solution

6. A hemispherical body of radius R is placed in a uniform electric �eld E.

What is the �ux linked with the curved surface if, the �eld is (a) parallel to

the base, (b) perpendicular to the base.

A. ϕ = (E(πR)

B. ϕ = ES = E πR3

C. ϕ = E πR2

D. ϕ = ES = E πR4

Answer: C

Watch Video Solution

( ( )
( )

( ( )

https://dl.doubtnut.com/l/_7dqm4osIxNLr
https://dl.doubtnut.com/l/_EVzGP8OojVIA


7. A cube has sides of length L = 0.2m. It is placed with one corner at the

origin as shown in �gure. The electric �eld is uniform and given by

E = (2.5N /C)î - (4.2N /C)ĵ. Find the electric �ux through the entire cube. 

Watch Video Solution

8. Assertion: An independnt negative charge moves itself from point A to

point B. then, potential at A should be less than potential at B. 

Reason: While moving from A to B kinetic energy of electron will increase

A. If both Assertion and Reason are true but Reason is the correct

explanation of Assertion.

https://dl.doubtnut.com/l/_p2X4gQQcJn9Y
https://dl.doubtnut.com/l/_36QFom9gIo1c


B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

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

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

Answer: B

Watch Video Solution

9. Assertion: When two unlike charges are brought nearer, their

electrostatic potential energy decreases. 

Reason: All conservative forces act in the direction of decreasing

potential energy.

A. If both Assertion and Reason are true but Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

https://dl.doubtnut.com/l/_36QFom9gIo1c
https://dl.doubtnut.com/l/_YPzWsrXq3x06


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

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

Answer: B

Watch Video Solution

10. Assertion: At a point electric potential is decreasing along x-axis at a

rate of 10V /m. Therefore, x-component of electric �eld at this point

should be 10V /m along x-axis.  

Reason: Magnitude of Ex =
∂V
∂x

A. If both Assertion and Reason are true but Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

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

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

https://dl.doubtnut.com/l/_YPzWsrXq3x06
https://dl.doubtnut.com/l/_O8vpZvmmFGcH


Answer: D

Watch Video Solution

11. Assertion: Electric potential on the surface of a charged sphere of

radius R is V. Then electric �eld at distance r =
R
2

 from centre is 
V
2R

.

Charge is distributed uniformly over the volume. 

Reason: From centre to surface, electric �eld varies linearly with r. Here r

is distance from centre.

A. If both Assertion and Reason are true but Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

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

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

Answer: B

https://dl.doubtnut.com/l/_O8vpZvmmFGcH
https://dl.doubtnut.com/l/_xnD2R66gbRzJ


Watch Video Solution

12. Assertion: Gauss's theroem can be applied only for a closed surface. 

Reason: Electric �ux can be obtained passing from an open surface also.

A. If both Assertion and Reason are true but Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

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

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

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_xnD2R66gbRzJ
https://dl.doubtnut.com/l/_rghKG9Y0C073


13. Assertion: In the electric �eld E = 4eci + 4ĵ N /C electric potential at

A (4m, 0) is more than the electric portential at B(0, 4m)  

Reason: Electric lines of forces always travel from higher potential to

lower potential.

A. If both Assertion and Reason are true but Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

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

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

Answer: D

Watch Video Solution

( )

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


14. Assertion: Two charges -q each are �xed points A and B. When a third

chrge -q is moves from A to B, electrical potential energy �rst decreases

than increases, 

 

Reason: Along the line joining A and B, third charge is stable equilibrium

position at centre.

A. If both Assertion and Reason are true but Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

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

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

Answer: A::B

W t h Vid S l ti

https://dl.doubtnut.com/l/_oM3t1T1JMGyB


Watch Video Solution

15. Assertion: A small electric dipole is moved translatonally from higher

potential to lower potential in uniform electric �eld. Work done by

electric is positive. 

Reason: When a positive charge is moved from higher potential to lower

potential, work done by electric �eld positive.

A. If both Assertion and Reason are true but Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

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

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

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_oM3t1T1JMGyB
https://dl.doubtnut.com/l/_kFpcRq48uSbo
https://dl.doubtnut.com/l/_d0z1fxIWsvAa


16. Assertion: In case of charged spherical shells, E-r graph is

discontinuous while V-r graph is continuous 

Reason: According to Gauss's theorem only the charge inside a closed

surface ca produce electric �eld at some point.

A. If both Assertion and Reason are true but Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

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

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

Answer: C

Watch Video Solution

17. Assertion: If we see along the axis of a chaged ring, the magnitudeof

electric �eld is minimum at centre and magnitude of electridc potential is

https://dl.doubtnut.com/l/_d0z1fxIWsvAa
https://dl.doubtnut.com/l/_K1o4cZp6uo6Z


maximum. 

Reason: Electric �eld is a vector quantity while electric potential is scalar.

A. If both Assertion and Reason are true but Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

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

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

Answer: B

Watch Video Solution

18. Units of electric �ux is

A. 
N - m2

C2

B. 
N

C2 - m2

https://dl.doubtnut.com/l/_K1o4cZp6uo6Z
https://dl.doubtnut.com/l/_4rtL692GWBiT


C. volt-m

D. volt-m^3

Answer: C

Watch Video Solution

19. A neutral pendulum oscillates in a uniform electric �eld as shown in

�gure. If a positive charge is given to the pendulum, then its time period 

https://dl.doubtnut.com/l/_4rtL692GWBiT
https://dl.doubtnut.com/l/_adgj9V1T5m8W


Level 1 Objective

A. will increase

B. will decrease

C. will remain constant

D. will �rst increase then decrease

Answer: A

Watch Video Solution

1. Identify the correct statement about the charges q1 and q2 then  

https://dl.doubtnut.com/l/_adgj9V1T5m8W
https://dl.doubtnut.com/l/_nLeSzlc9l1Te


A. q1 and q2 both are positive

B. q1 and q2 both are negative

C. q1 is positive q2 negative

D. q2 is positive and q1 is negative

Answer: B

Watch Video Solution

2. Three identical charges are placed at corners of a equilateral triangel of

side l. If force between any two charges is F, the work required to double

the dimensiions of triangle is

A. -3Fl

B. 3Fl

C. ( - 3 /2)Fl

D. (3 /2)Fl

https://dl.doubtnut.com/l/_nLeSzlc9l1Te
https://dl.doubtnut.com/l/_OsA2xuzq8zHs


Answer: C

Watch Video Solution

3. A proton a deutron and an α particle are accelerated through

potentials of V, 2V and 4V respectively. Their velocity will bear a ratio

A. 1: 1 : 1

B. 1: √2: 1

C. √2: 1 : 1

D. 1: 1 : √2

Answer: D

Watch Video Solution

4. Electric potential at a point P, r distance away due to a point charge q

kept at point A is V. If twice of this charge is distributed uniformly on the

https://dl.doubtnut.com/l/_OsA2xuzq8zHs
https://dl.doubtnut.com/l/_0TZ1JYwx0rjQ
https://dl.doubtnut.com/l/_4ObZZ1SrEVdD


surface of a hollow sphere of radius 4r with centre at point A the

potential at P now is

A. V

B. V /2

C. V /4

D. V /8

Answer: B

Watch Video Solution

5. Four charges +q, - 1, + q and -q are placed in order on the four

consecutive corners of a square of side a. The work done in interchanging

the positions of any two neighbouring charges of the opposite sign is

A. 
q2

4πε0a
- 4 + √2

B. 
q2

4πε0a
4 + 2√2

( )

( )

https://dl.doubtnut.com/l/_4ObZZ1SrEVdD
https://dl.doubtnut.com/l/_JOi9c9VPu1hE


C. 
q2

4πε0a
4 - 2√2

D. 
q2

4πε0a
4 + √2

Answer: C

Watch Video Solution

( )

( )

6. Two concentric spheres of radii R and 2R are charged. The inner sphere

has a charge if 1μC and the outer sphere has a charge of 2μC of the same

sigh. The potential is 9000V at a distance 3R from the common centre.

The value of R is

A. 1m

B. 2m

C. 3m

D. 4m

Answer: A

h id l i

https://dl.doubtnut.com/l/_JOi9c9VPu1hE
https://dl.doubtnut.com/l/_gVzYbo7ILDgC


Watch Video Solution

7. A ring of radius R is having two charges q and 2q distributed on its two

half parts. The electric potentiasl at a point on its axis at a distance of

2√2R from its centre is k =
1

4πε0

A. 
3kq
R

B. 
kq
3R

C. 
kq
R

D. 
kq

√3R

Answer: C

Watch Video Solution

( )

8. A particle A having charge of 2.0 × 10 - 6C and a mass of 100 g is �xed at

the bottomk of a smooth inclined plane of inclination 30 ∘ . Where should

https://dl.doubtnut.com/l/_gVzYbo7ILDgC
https://dl.doubtnut.com/l/_hAqku7kt5SRz
https://dl.doubtnut.com/l/_KxF73ybBGXC3


another particle B having same charge and mass, be placed o the inclined

plane so that B may remain in equilibrium?

A. 8 cm from the bottom

B. 13 cm from the bottomk

C. 21 cm from the bottom

D. 27 cm from the bottom

Answer: D

Watch Video Solution

9. Four positive charges 2√2 - 1 Q are arranged at the four corners of a

square. Another charge q is placed at the center of the square. Resulting

force acting on each corner charge is zero if q is

A. -
7Q
4

B. -
4Q
7

C. -Q

( )

https://dl.doubtnut.com/l/_KxF73ybBGXC3
https://dl.doubtnut.com/l/_Z4aOoVENRZrm


D. - √2 + 1 Q

Answer: A

Watch Video Solution

( )

10. A proton is released from rest, 10 cm from a charged sheet carrying

charged density of -2.21 × 10 - 9C /m2. It will strike the sheet after the time

(approximately)

A. 4μs

B. 2μs

C. √2μs

D. 4√2μs

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Z4aOoVENRZrm
https://dl.doubtnut.com/l/_PxaYVMrzAmyU
https://dl.doubtnut.com/l/_WdcbmcnVb08w


11. Two point charges +q and -q are placed a distance x apart. A third

charge is so placed that al the three charges are in equilibrium. Then

A. uknknown charge is -4q /9

B. unknown charge is -9q /4

C. it should be at (x /3)from smaller chargge between them

D. none of these

Answer: D

Watch Video Solution

12. Charge 2q and - q are placed at (a, 0) and ( - a, 0) as shown in the

�gure. The coordinates of the point at which electric �eld intensity is zero

https://dl.doubtnut.com/l/_WdcbmcnVb08w
https://dl.doubtnut.com/l/_pAzB7nMv4PBF


will be (x, 0) where  

A. -a < x < a

B. x < - a

C. x > - a

D. 0 < x < a

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_pAzB7nMv4PBF


13. Five point charge (+q each) are placed at the �ve vertices of a regular

hexagon of side 2a.what is the magnitude of the net electric �eld at the

centre of the hexazon?

A. 
1

4πε0

q

a2

B. 
q

16πε0a
2

C. 
√2q

4πε0a
2

D. 
5q

16πε0a
2

Answer: B

Watch Video Solution

14. Two identical small conducting spheres having unequal positive

charges q1 and q2 are separated by a distance r. If they are now made to

touch each other and then separated again to the same distance, the

electrostatic force between them in this case will be

https://dl.doubtnut.com/l/_Iez8oXaCpKWb
https://dl.doubtnut.com/l/_6CxCGhU2U8pY


A. less than before

B. same as before

C. more than before

D. zero

Answer: C

Watch Video Solution

15. Three concentric conducting spherical shells carry charges +4Q on the

inner shell -2Q on the middle shell and +6Q on the outer shell. The

charge on the inner surface of the outer shell is

A. 0

B. 4Q

C. -Q

D. -2Q

https://dl.doubtnut.com/l/_6CxCGhU2U8pY
https://dl.doubtnut.com/l/_MP6J68EtgcUp


Answer: D

Watch Video Solution

16. 1000 drops of same size are charged to a potential of 1 V each. If they

coalesce to form in single drop, its potential would be

A. V

B. 10V

C. 100V

D. 1000V

Answer: C

Watch Video Solution

17. Two concentric conducting spheres of radii R and 2R are crrying

charges Q and -2Q, respectively. If the charge on inner sphere is doubled,

https://dl.doubtnut.com/l/_MP6J68EtgcUp
https://dl.doubtnut.com/l/_yGjp64cbleSO
https://dl.doubtnut.com/l/_xITJXG0VwjSt


the potetial di�erece between the two spheres will 

A. becomes two times

B. become four times

C. be halved

D. remain same

https://dl.doubtnut.com/l/_xITJXG0VwjSt


Answer: A

Watch Video Solution

18. Charges Q, 2Q, and -Q are given to three concentric conducting

spherical shells A, B and C respectively as shown in �gure. The ratio of

charge on the inner and outer surface of shell C will be 

https://dl.doubtnut.com/l/_xITJXG0VwjSt
https://dl.doubtnut.com/l/_MFMbGWUJJi2l


A. +
3
4

B. 
-3
4

C. 
3
2

D. 
-3
2

Answer: D

Watch Video Solution

19. The electric �eld in a region of space is given by E = 5î + 2ĵN /C. The

�ux of E due ot this �eld through an area 1m2lying in the y-z plane, in SI

units is

A. 5

B. 10

C. 2

D. 5√29

https://dl.doubtnut.com/l/_MFMbGWUJJi2l
https://dl.doubtnut.com/l/_72wJ0FN91If4


Answer: A

Watch Video Solution

20. A charges Q is placed at each of the two opposite corners of a square.

A charge q is placed to each of the other two corners. If the resultant

force on each charge q is zero, then

A. q = √2Q

B. q = - √2Q

C. q = 2√2Q

D. q = - 2√2Q

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_72wJ0FN91If4
https://dl.doubtnut.com/l/_b57HWxPDeo1E


21. A and B are two concentric spherical shells. If A is given a charge +q

while B is earthed as shown in �gure then 

A. charge on the outer surface of shell B is zero

B. the charge on B is equal and opposite to that of A

C. the �eld inside A and outside B is zero

D. All of the above

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_5OwjKMRyhFCT


22. A solid sphere of radius R has charge q uniformly distributed over its

volume. The distance from it surfce at which the electrostatic potential is

equal to half of the potential at the centre is

A. R

B. 2R

C. 
R
3

D. 
R
2

Answer: C

Watch Video Solution

23. Four dipoles each of magnitudes of charges ±e are placed inside a

sphere. The total �ux of E coming out of the sphere is

A. zero

https://dl.doubtnut.com/l/_5OwjKMRyhFCT
https://dl.doubtnut.com/l/_JuP30ThlPABc
https://dl.doubtnut.com/l/_HaAet2ltNzFZ


B. 
4e
ε0

C. 
8e
ε0

D. none of these

Answer: A

Watch Video Solution

24. A pendulum bob of mass m charge q is at rest with its string making

an angle θ with the vertical in a uniform horizontal electric �eld E. The

tension in the string in

A. 
mg
sinθ

B. mg

C. 
qE

sinθ

D. 
qE

cosθ

Answer: C

https://dl.doubtnut.com/l/_HaAet2ltNzFZ
https://dl.doubtnut.com/l/_hRHTxGSchFJG


Watch Video Solution

25. Two isolated charged conducting spheres of radii a and b produce the

same electric �eld near their surface. The ratio of electric potentials on

their surfaces is

A. 
a
b

B. 
b
a

C. 
a2

b2

D. 
b2

a2

Answer: A

Watch Video Solution

26. Two point charges+q nd -q are held �xed at ( - a, 0) and (a, 0)

respectively of a x-y coordinate system then

https://dl.doubtnut.com/l/_hRHTxGSchFJG
https://dl.doubtnut.com/l/_NTym1opkTA6K
https://dl.doubtnut.com/l/_9lMMkZTUto8X


A. the electric �eld E at all point on the axis has the same direction.

B. E at all points on the y-axis is along î

C. positive work is done in bringing a test charge from in�nity to the

origin

D. All of the above

Answer: B

Watch Video Solution

27. A conducting shell S1 having a charge Q is surrounded by an

uncharged concentric conducting spherical shell S2. Let the potential

di�erence between S1 and that S2 be V. If the shell S2 is now given a

charge -3Q, the new potential di�erence between the same two shells is

A. V

B. 2V

C. 4V

https://dl.doubtnut.com/l/_9lMMkZTUto8X
https://dl.doubtnut.com/l/_ngl4FM9kF0wG


D. -2V

Answer: A

Watch Video Solution

28. At a certain distance from a point charge, the �eld intensity is 500V /m

and the potentil is -3000V. The distance to the charge and the magnitude

of the charge respectively are

A. 6m and 6μC

B. 4m and 2μC

C. 6m and 4μC

D. 6m and 2μC

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_ngl4FM9kF0wG
https://dl.doubtnut.com/l/_wQY8I2mRGURi
https://dl.doubtnut.com/l/_b9HZXLgEFYFF


29. Two points charges q1 and q2 are placed at a distance of 50 m from

each each other in air, and interact with a certain force. The same charges

are now put in oil whose relative permittivity is 5. If the interacting force

between them is still the same, their separation now is

A. 16.6m

B. 22.3m

C. 28.4m

D. 25.0m

Answer: B

Watch Video Solution

30. An in�nite line of charge λ per unit length is placed along the y-axis.

The work done in moving a charge q from A(a, 0) to B(2a, 0) is

A. 
qλ

2πε0
"ln" 2`

B. 
qλ

2πε0
ln

1
2( )

https://dl.doubtnut.com/l/_b9HZXLgEFYFF
https://dl.doubtnut.com/l/_v5PhPvDAHibQ


C. 
qλ
4
πε0 ln√2

D. 
qλ

4πε0
ln2

Answer: B

Watch Video Solution

)

31. An electric dipole is placed perpendicular to an in�nite line of charge

at same distance as shown in �gure. Identify the correct statement. 

A. the dipole is attracted towards the line charge

B. the dipole is repelled away from the line charge

C. the diple does not experience a force

D. the dipole experienes a force as wel as a torque

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_v5PhPvDAHibQ
https://dl.doubtnut.com/l/_FngGdbkaLjPm


32. An electrical charge 2 × 10 - 8 C is placed at the point (1, 2, 4) m. At the

point (4, 2, 0)m, the electric

A. potential will be 36 V

B. �eld will along y-axis

C. �eld will increase if the space between the points is �lled with a

dielectric

D. All of the above

Answer: A

Watch Video Solution

33. If the potential at the centre of a uniformly charged hollow sphere of

radus R is V, then electric �eld at a distance r from the centre of sphere

https://dl.doubtnut.com/l/_FngGdbkaLjPm
https://dl.doubtnut.com/l/_PElYAeUv47Yd
https://dl.doubtnut.com/l/_1f6LovauuPsJ


will be (r > R).  

A. 
VR

r2

B. 
Vr
R

C. 
VR
r

D. 
VR

R2 + r2

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_1f6LovauuPsJ


34. There is an electric �eld E in x-direction. If the work done on moving a

charge of 0.2C through a distance of 2w m along a line making a angle 

60 ∘  with x-axis is 4 J, then what is the value of E?

A. √3N /C

B. 4N /C

C. 5N /C

D. 20N /C

Answer: D

Watch Video Solution

35. Two thin wire rings each having radius R are placed at distance d

apart with their axes coinciding. The charges on the two are +Q and -Q.

The potential di�erence between the centre so the two rings is

A. zero

https://dl.doubtnut.com/l/_1f6LovauuPsJ
https://dl.doubtnut.com/l/_sUKPDG7OgmxV
https://dl.doubtnut.com/l/_ghbsAY4DmGb4


B. 
Q

4πε0

1
R -

1

√R2 + d2

C. 
Q
4
πε0d

2

D. 
Q

2πε0

1
R -

1

√R2 + d2

Answer: D

Watch Video Solution

[ ]
)

[ ]

36. The electric �eld at a distance 2 cm from the center of a hollow

spherical conducting shell of radius 4 cm having a charge of 2 × 10 - 3 on

its surface is

A. 1.1 × 1010V /m

B. 4.5 × 10 - 10V /m

C. 4.5 × 1010V /m

D. zero

https://dl.doubtnut.com/l/_ghbsAY4DmGb4
https://dl.doubtnut.com/l/_5n5bKChUEB31


Answer: D

Watch Video Solution

37. Charge Q is given a displacement r = aî + bĵ in electric �eld 

E = E1î + E2ĵ. The work done is

A. Q E1a + E2b

B. Q E1a
2 + E2b

2

C. Q E1 + E2 √a2 + b2

D. Q E2
1 + E2

2√a2 + b2

Answer: A

Watch Video Solution

( )
√( ) ( )
( )

√

38. A certain charge Q is divided into two parts q and Q - q, wheich are

then separated by a cetain distance. What must q be in terms of Q to

https://dl.doubtnut.com/l/_5n5bKChUEB31
https://dl.doubtnut.com/l/_CgfEuf9mMSRE
https://dl.doubtnut.com/l/_gxieZnhmCX9A


maximum the electrostatic repulsion between the two charges?

Watch Video Solution

39. An α- particle is the nucleus of a helium atom. It has a mas 

m = 6.64 × 10 - 27 kg and as charge 1 = + 2e = 3.2 × 10 - 19c. compare the

force of the electric repulsion between two α-particles with the force of

gravitational attraction between them.

Watch Video Solution

40. What is the charge per unit area in C /m2 of an in�nite plane sheet of

charge if the electric �eld produced by the sheet of charge has

magnitude 3.0N /C?

A. 4.85 × 10 - 11C /m2

B. 5.31 × 10 - 11C /m2

C. 2.13 × 10 - 11C /m2

https://dl.doubtnut.com/l/_gxieZnhmCX9A
https://dl.doubtnut.com/l/_vdKGOAWueiPK
https://dl.doubtnut.com/l/_4XZ2UeHqqYOu


D. None of these

Answer: B

Watch Video Solution

41. A circular wire loop of radius R carries a total charge q distributed

uniformly over its length. A small length x( < < R) of the wire is cut o�.

Find the electric �eld at the centre due to the remaining wire.

Watch Video Solution

42. Two identical conducting spheres, �xed in space, attract each other

with an electrostatic force of 0.108N when separated by 50.0cm, centre-to-

centre. A thin conducting wire then connects the spheres. When the wire

is removed, the spheres repel each other with an electrostatic force of

0.0360N. What were the initial charges on the spheres?

Watch Video Solution

https://dl.doubtnut.com/l/_4XZ2UeHqqYOu
https://dl.doubtnut.com/l/_JYxIHYpQpfwp
https://dl.doubtnut.com/l/_Ck7F8zipikF3


43. Show that the torque on an electric dipole placed in a uniform electric

�eld is τ = p × E independent of the origin about which torque is

calculated.

Watch Video Solution

44. Three point charges q, - 2q and q are located along the x-axis a s

shown in �gure. Show that the electric �eld at P(y > > a) along the y-axis

is, 

E = -
1

4πε0

3qa2

y4 ĵ 

https://dl.doubtnut.com/l/_Ck7F8zipikF3
https://dl.doubtnut.com/l/_orEoanluIOQM
https://dl.doubtnut.com/l/_5ZGIswEE35XT


Watch Video Solution

45. A charge q is placed at point D of the cube. Find the electric �ux

passing through the EFGH and face AEHD.  

Watch Video Solution

46. Point charges q1 and q2 lie o the x-axis at points x = - a and x = + a

respectively. 

a. How must q1 and q2 be related for the net electrostatic force on point

https://dl.doubtnut.com/l/_5ZGIswEE35XT
https://dl.doubtnut.com/l/_OMo9SaBmmrVl
https://dl.doubtnut.com/l/_LBNa32B2q03d


charge +Q, placed at x = +
a
2

,  to be zero?  

b. With the same point charge +Q now placed ate x = + 3a /2

Watch Video Solution

47. Two particles (free to move) with charges +q and +4q are a distance L

apart. A third charge is placed so that the entire system is in equilibrium. 

(a) Find the location, magnitude and sign of the third charge. 

(b) Show that the equilibrium is unstable.

Watch Video Solution

48. Two identical beads each have a mass m and charge q. When placed in

a hemispherical bowl of radius R with frictionless, non-conducting walls,

the beads move, and at equilibrium they area distance R apart (�gure).

https://dl.doubtnut.com/l/_LBNa32B2q03d
https://dl.doubtnut.com/l/_lSCk0DhvFNMm
https://dl.doubtnut.com/l/_D6s4OCImLso1


Determine the charge on each bead. 

Watch Video Solution

49. Three identical small balls, each of mass 0.1 g, are suspended at one

point on silk thread having a length of l = 20cm . What charges should be

imparted to the balls for each thread to form an angle of α = 30 ∘  with

the vertical?

Watch Video Solution

https://dl.doubtnut.com/l/_D6s4OCImLso1
https://dl.doubtnut.com/l/_wu1fCg01YHJv


50. Three charges, each equal to q, are placed at the three. corners of a

square of side a . Find the electric �eld at. the fourth corner.

Watch Video Solution

51. A point charge q = - 8.0nC is located at the origin. Find the electric

�eld vector at the point x = 1.2m, y = - 1.6m.

Watch Video Solution

52. Find the electric �eld at the centre of a uniformly charged semicircular

ring of radius R. Linear charge density is λ

Watch Video Solution

53. Find the electric �eld at a point P on the perpendicular bisector of a

uniformly charged rod. The lengthof the rod is L, the charge on it is Q and

https://dl.doubtnut.com/l/_Dua0LQQQD7Co
https://dl.doubtnut.com/l/_tTOWxz1BchSA
https://dl.doubtnut.com/l/_RxtE2Fj4yHx9
https://dl.doubtnut.com/l/_KguGYoWUqEXo


the distance of P from the centre of the rod is a.

Watch Video Solution

54. Find the direction of electric �eld at P for the charge distribution as

shown in�gure. 

Watch Video Solution

55. A clock face has charges -q, - 2q, , .... . - 12q �xed at the position of

the corresponding numerals on the dial. The clock hands do not disturb

the net �eld due to point charges. At what time does the hour hand point

in the direction of the electric �eld at the centre of the dial.

Watch Video Solution

https://dl.doubtnut.com/l/_KguGYoWUqEXo
https://dl.doubtnut.com/l/_fkwUdNtYYwsI
https://dl.doubtnut.com/l/_e90RJkTjIMHG


56. A charged particle of mass m = 1 kg and charge q = 2μC is thrown

from a horizontal ground at an angle θ = 45 ∘  with the speed 25m /s. In

space, a horizontal electric �eld E = 2 × 107 V/m exists in the direction of

motion. Find the range on horizontal ground of the projectile thrown.

Take g = 10m /s2.

Watch Video Solution

57. Protons are projected with an initial speed vi = 9.55 × 103m /s into a

region where a uniform electric �eld E = - 720ĵ) N/C is present, as

shown in �gure. The protons are to hit a target that lies at a horizontal

distance of 1.27 mm from the point where the protons are launched. Find 

(a) the two projection angles 0 that result in a hit and 

(b) the total time of �ight for each trajectory. 

(

https://dl.doubtnut.com/l/_ek8MWWJ03PkS
https://dl.doubtnut.com/l/_8N9xef1EVrgo


Watch Video Solution

58. At some instant the velocity components of an electron moving

between two charged parallel plates are vx = 1.5 × 105m /s and 

vy = 3.0 × 106m /s.Suppose that the electric �eld between the plates is

given by E = (120N /C)ĵ  

. (a) What is the acceleration of the electron? 

(b) What will be the velocity of the electron after its x-coordinate has

changed by 2.0 cm?

Watch Video Solution

59. A point charge q1 = + 2μC is placed at the origin of coordinates. A

second charge, q2 = - 3μC, is placed on the x-axis at x = 100cm. At what

https://dl.doubtnut.com/l/_8N9xef1EVrgo
https://dl.doubtnut.com/l/_yatk1k5VTGKc
https://dl.doubtnut.com/l/_ed0mlHFseHbt


point (or points) on the x-axis will the absolute potential be zero? 

Watch Video Solution

60. A charge Q is spread uniformly in the form of a line charge density

λ =
Q
3a

 on the sides of an 3a equilateral triangle of perimeter 3a.

Calculate the potential at the centroid C of the triangle.

Watch Video Solution

https://dl.doubtnut.com/l/_ed0mlHFseHbt
https://dl.doubtnut.com/l/_LNZxLaKeNMlq


61. A uniform electric �eld of magnitude 250V /m is directed in the

positive x-direction. A + 12μC charge moves from the origin to the point 

(x, y) = (20.0cm, 5.0cm).   

(a) What was the change in the potential energy of this charge? 

(b) Through what potential di�erence did the charge move?

Watch Video Solution

62. A small particle has charge -5.00μC and mass 2.00 × 10 - 4 kg. It moves

from point A where the electric potential is VA = + 200V. to point B,

where the electric potential is VB = + 800V. The electric force is the only

force acting on the particle. The particle has speed 5.00
m
s

 at point A.

What is its speed at point B? is it moving faster or slower at B than at A.

Explain,

Watch Video Solution

https://dl.doubtnut.com/l/_uJRnedrlldhH
https://dl.doubtnut.com/l/_GVoDfyzGVO8L


63. A plastic rod has been formed into a circle of radius R. It has a positive

charge +Q uniformly distributed along one-quarter of its circumference

and a negative charge of -6Q uniformly distributed along the rest of the

circumference (�gure). With V = 0 at in�nity, what is the electric potential

-6Q  

(a) at the centre C of the circle and 

(b) at point P, which is on the central axis of the circle at distance z from

https://dl.doubtnut.com/l/_GefinInru0Q4


the centre? 

Watch Video Solution

https://dl.doubtnut.com/l/_GefinInru0Q4


64. A point charge q1 = + 2.40μC is held stationary at the origin. A

second point charge q2 = - 4.30μC moves from the point x=0.150 m, y=0

to the point x=0 0.250 m, y=0.250 m. How much work is done by the

electric force on q2?

A. -0.56J

B. -0.256J

C. -0.356J

D. -0.45J

Answer: C

Watch Video Solution

65. A point charge q1 = 4.00nC is placed at the origin, and a second point

charge q2 = - 3.00nC, placed on the x-axis at x = + 20.0 cm. A third point

charge q3 = 2.00nC is placed on the X-axis between q1, and q2. (Take as

zero the potential energy of the three charges when they are in�nitely far

https://dl.doubtnut.com/l/_qZFtL7b9aClI
https://dl.doubtnut.com/l/_Lv5qBON03QW6


apart). 

(a) What is the potential energy of the system of the three charges if q3 is

placed at x= + 10.0 cm? 

(b) Where should q3 be placed to make the potential energy of the

system equal to zero?

Watch Video Solution

66. Three point charges, which initially are in�nitely far apart, are placed

at the corners of an equilateral triangle with sides d. Two of the point

charges are identical and have charge q.If zero net work is required to

place the three charges at the corners of the triangles, what must the

value of the third charge be?

A. -q /4

B. -q /2

C. q /2

D. q /4

https://dl.doubtnut.com/l/_Lv5qBON03QW6
https://dl.doubtnut.com/l/_hMNfrwupxxpa


Answer: B

Watch Video Solution

67. The electric �eld in a certain region is given by E = 5î - 3ĵ kV /m. Find

the di�erence in potential VB - VA. If A is at the origin and point B is at a.

(0,0,5)m, b. (4,0,3) m.`

Watch Video Solution

( )

68. In a certain region of space, the electric �eld is along +y-direction and

has a magnitude of 400 V/m . What is the potential di�erence from the

coordinate origin to the following points? 

a. x = 0, y = 20cm, z = 0  

b. x = 0, y = - 30cm, z = 0  

c. x = 0, y = 0, z = 15cm

Watch Video Solution

https://dl.doubtnut.com/l/_hMNfrwupxxpa
https://dl.doubtnut.com/l/_JhAvVZsagKOR
https://dl.doubtnut.com/l/_kA8CQKhldhda
https://dl.doubtnut.com/l/_6YXQdEmwQ5jF


69. An electric �eld of 20N /C exists along the x-axis in space. Calculate the

potential di�erence VB - VA where the points A and B are given by  

a. A = (0, 0), B = (4m, 2m)  

b. A = (4m, 2m), B = (6m, 5m)

Watch Video Solution

70. The electric potential existing in space is V(x, y, z)A(xy + yz + zx)  

(a) Write the dimensional formula of A. 

(b) Find the expression for the electric �eld. 

(c) If A is 10 SI units, �nd the magnitude of the electric �eld at

(1m, 1m, 1m)

Watch Video Solution

71. An electric �eld E = 20î + 30ĵ  N/C exists in the space. If thepotential

at the origin is taken be zero, �nd the potential at (2m, 2m).

( )

https://dl.doubtnut.com/l/_6YXQdEmwQ5jF
https://dl.doubtnut.com/l/_PkDrvJcK9ZKZ
https://dl.doubtnut.com/l/_Qg7gfpGwcA3I


A. -100V

B. -200V

C. -300V

D. -400V

Answer: A

Watch Video Solution

72. In a certain region of space, the electric potential is

V(x, y, z) = Axy - Bx2 + Cy, where A, B and C are positive constants.  

(a) Calculate the x, y and z- components of the electric �eld. 

(b) At which points is the electric �eld equal to zero?

Watch Video Solution

73. A sphere centered at the origin has radius 0.200m. A - 500μC point

charge is on the x-axis at x = 0.300m. The net �ux through the sphere is 

https://dl.doubtnut.com/l/_Qg7gfpGwcA3I
https://dl.doubtnut.com/l/_iMzPF0lygmol
https://dl.doubtnut.com/l/_aQJ5p0clM7af


360N - m2 /C. What is the total charge inside the sphere?

Watch Video Solution

74. A closed surface encloses a net charge of -3.60μC. What is the net

electric �ux through the surface? 

(b) The electric �ux through a closed surface is found to be 780N - m2 /C.

What quantity of charge is enclosed by the surface? 

(c) The closed surface in part (b) is a cube with sides of length 2.50 cm.

From the information given in part (b), is it possible to tell where within

the cube the charge is located? Explain.

Watch Video Solution

75. The electric �eld in a region is given by E =
3
5
E0î +

4
5
E0j with 

E0 = 2.0x103N /C. Find the �ux of this �eld through a rectangular surface

of area 0.2m2 parallel to the y-z plane.

A. 24Nm2 /C

https://dl.doubtnut.com/l/_aQJ5p0clM7af
https://dl.doubtnut.com/l/_BTxoSCoSNHS2
https://dl.doubtnut.com/l/_fAaCHVVOm7GG


B. 240Nm2 /C

C. 440Nm2 /C

D. 44Nm2 /C

Answer: B

Watch Video Solution

76. The electric �eld in a region is given by E =
E0x

l
î. Find the charge

contained inside a cubical 1 volume bounded by the surfaces

x = 0, x = a, y = 0, yh = , z = 0 and z=a. Take E0 = 5 × 103N /C l=2cm and

a=1m.

Watch Video Solution

77. A point charge Q is located on the axis of a disc of radius R at a

distance b from the plane of the disc (�gure). Show that if one-fourth of

https://dl.doubtnut.com/l/_fAaCHVVOm7GG
https://dl.doubtnut.com/l/_rZegtIYlibPm
https://dl.doubtnut.com/l/_cf71fXejfOum


the electric �ux from the charge passes through the disc, then R = √3b.  

Watch Video Solution

78. A cube has sides of length L. It is placed with one corner atAthe origin

as shown in �gure. The electric �eld is uniform and given by

E = - Bî + Cĵ - Dk̂, where B, C and D are positive constants. 

https://dl.doubtnut.com/l/_cf71fXejfOum
https://dl.doubtnut.com/l/_wA4jSfXegEPF


  

(a) Find the electric �ux through each of the six cube faces

S1, S2, S3, S4 and S5 and S6.  

(b) Find the electric �ux through the entire cube.

A. 0

B. EL2

C. E2L2

D. EL

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_wA4jSfXegEPF
https://dl.doubtnut.com/l/_0zPp7DPkGE4G


79. Two point charges q and -q are separated by a distance 2l. Find the

�ux strength vector across the circle of radius R placed with its centre

coinciding with the of line joining the two charges in the perpendicular

plane.

Watch Video Solution

80. A point charge q is placed at the origin. Calculate the electric �ux

through the open hemispherical surface (x - a)2 + y2 + z2 = a2, x ≥ a

Watch Video Solution

81. A charge Q is distributed over two concentric hollow spheres of radii r

and R( > r) such that the surface charge densities are equal. Find the

potential at the common centre.

Watch Video Solution

https://dl.doubtnut.com/l/_0zPp7DPkGE4G
https://dl.doubtnut.com/l/_SHB8fKD1aZyP
https://dl.doubtnut.com/l/_h382LfRBEdmX


Level 1 Subjective

82. A charge q0 is distributed uniformly on a ring of radius R. A sphere of

equal radius R constructed with its centre on the circumference of the

ring. Find the electric �ux through the surface of the sphere.

A. 
q0

4ε0

B. 
q0

2ε0

C. 
q0

3ε0

D. 
q0

ε0

Answer: C

Watch Video Solution

1. Two concentric conducting shells A and B are of radii R and 2R. A charge

+q is placed at the centre of the shells. Shell B is earthed and a charge q

https://dl.doubtnut.com/l/_aNArd86Ji6C8
https://dl.doubtnut.com/l/_zX206xe3hxUO


is given to shell A. Find the charge on outer surface of A and B.

Watch Video Solution

2. Three concentric spherical metallic shells A, B and C of radii a, b and c (a

lt b ltc) have surface charge densities σ, -σ and σ respectively.  

`(i) Find the potential of the three shells A, B and C. 

(ii) If the shells A and C are at the same potential, obtain the relation

between the radii a, b and c.

Watch Video Solution

3. A charge Q is placed at the centre of an uncharged, hollow metallic

sphere of radius a. (a) Find the surface charge density on the inner

surface and on the outer surface. (b) If a charge q is put on the sphere,

what would be the surface charge densities on the inner and the outer

surface? (c) Find the electric �eld inside the sphere at a distance x from

the centre in the situations (a) and (b).

W t h Vid S l ti

https://dl.doubtnut.com/l/_zX206xe3hxUO
https://dl.doubtnut.com/l/_kYZc8GNvusW1
https://dl.doubtnut.com/l/_cIGPfTEslKTP


Watch Video Solution

4. Figure shows three concentric thin spherical shells A, B and C of radii a,

b and c respectively. The shells A and C are given charges q and -q

respectively and the shell B is earthed. Find the charges appearing on the

surfaces of B and C. 

Watch Video Solution

5. Three spherical shells have radii R, 2R and 3R respectively. Total charge

on A and C is 3q. Find the charges on di�erent surface of A, B and C. The

https://dl.doubtnut.com/l/_cIGPfTEslKTP
https://dl.doubtnut.com/l/_nQ9EqZOaFfGP
https://dl.doubtnut.com/l/_8gNsO9A9vNKD


connecting wire does not touch the shell B.

Watch Video Solution

6. In the above problem, the charges on di�erent surfaces if a charge q is

placed at the centre of the shell with all other conditions remaining the

same.

Watch Video Solution

https://dl.doubtnut.com/l/_8gNsO9A9vNKD
https://dl.doubtnut.com/l/_mUHJ9HfQKQZD


7. A solid sphere of radius R has a charge +2Q. A hollow spherical

concentric with the �rst sphere that has net charge -Q. 

  

(a) Find the electric �eld between the spheres at a distance r from the

centre of the inner sphere. [R < r < 3R]  

(b) Calculate the potential di�erence between the spheres. 

(c) What would be the �nal distribution of charges, if a conducting wire

joins the spheres? 

(d) Instead of (c), if the inner sphere is earthed, what is the charge on it?

Watch Video Solution

https://dl.doubtnut.com/l/_VfQkWDcLXh4p
https://dl.doubtnut.com/l/_xDflIVFy1vZV


8. Three concentric conducting spherical shells of radii R, 2R and 3R carry

charges Q, - 2Q and 3Q, respectively.  

  

a. Find the electric potential at r = R and r = 3R where r is the radial

distance from the centre. ltbr. b. Compute the electric �eld at r =
5
2
R  

c. computethe → tale ≤ ctrostatice ≠ rgys → red ∈ thesystem. The ∈ ≠ rshellisn

3R. e. Computethee ≤ ctricfieldatr=5/2R`.

Watch Video Solution

https://dl.doubtnut.com/l/_xDflIVFy1vZV


9. In the diagram shown the charge +Q is �xed. Another charge +2q and

mass M is projected from a distance R from the �xed charge. Minimum

separtion between the two charge if the velocity becomes 
1

√3
 time of the

projected velocity, at this moment is (Assume gravity to be absent) 

A. 
√3

2 R

B. 
1

√3
R

C. 
1
2
R

D. none of these

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_iQUvn6AG2vZI


10. A uniform electric �eld of strength E exists in region. A electron enters

a point A with velocity v as shown. It moves through the electric �eld and

reaches at point B. Velocity particle at B is 2v at 30 ∘  with x-axis .  

Then 

A. electric �eld E =
3mv2

2ea
î

B. rate of doing work doen by electric �eld ast B is 
3mv2

2ea

C. Bota a and b are correct

D. both a and b are wrong

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_iQUvn6AG2vZI
https://dl.doubtnut.com/l/_7VWEcajNLRcL


11. Two point charges a and b whose magnitude are same, positioned at a

certain distance along the positive x-axis from each other a is at origin.

Graph is drawn between electrical �eld strength and distance x from a. E

is taken positive if it is along the line joining from a to b From the graph

it can be decided that 

A. a is positive b is negative

B. a and b both are positive

C. a and b both are negative

D. a is negative, b is positive

https://dl.doubtnut.com/l/_7VWEcajNLRcL
https://dl.doubtnut.com/l/_AxYRazQIAO2Y


Answer: A

Watch Video Solution

12. Six charges are placed at the vertices of a rectangular hexagon as

shown in the �gure. The electric �eld on the line passing through point O

and perpendicular to the plane of the �gure as a function of distance x

from point O is (x > > a)  

A. 0

B. 
Qa

πε0x
3

C. 
2Qa
π

ε0x
3

https://dl.doubtnut.com/l/_AxYRazQIAO2Y
https://dl.doubtnut.com/l/_TA74A8x8WI9J


D. 
√3Qa

πε0x
3

Answer: B

Watch Video Solution

13. If the electric potential of the inner shell is 10V and that of the outer

shel is 5V, then the potential at the centre will be 

A. 10V

https://dl.doubtnut.com/l/_TA74A8x8WI9J
https://dl.doubtnut.com/l/_Tb9o9vNfrgaP


B. 5V

C. 15V

D. zero

Answer: A

Watch Video Solution

14. A solid conducting sphere of radius a having a charge q is surrounded

by a concentric conducting spherical shell of inner radius 2a and outer

radius 3a as shown in �gure. Find the amount of heat porduced when

https://dl.doubtnut.com/l/_Tb9o9vNfrgaP
https://dl.doubtnut.com/l/_J3eLYT9i95iN


switch is closed k =
1

4πε0
  

A. 
kq2

2a

B. 
kq2

3a

C. 
kq2

4a

D. 
kq2

6a

Answer: C

( )

https://dl.doubtnut.com/l/_J3eLYT9i95iN


SUBJECTIVE_TYPE

Watch Video Solution

15. There are four concentric shells A,B, C and D of radii a, 2a, 3a and 4a

respectively. Shells B and D are given charges +q and -q respectively. Shell

C is now earthed. The potential di�erence VA - VC is k =
1

4πε0

A. 
kq
2a

B. 
kq
4a

C. 
kq
3a

D. 
kq
6a

Answer: D

Watch Video Solution

( )

https://dl.doubtnut.com/l/_J3eLYT9i95iN
https://dl.doubtnut.com/l/_9dSBONXGqf5r


1. Eight point charges of magnitude Q are arranged to form the corners

of a cube of side L. The arrangement is made in manner such that the

nearest neighbour of any charge has the opposite sign. Initially, the

charges are held at rest. If the system is let free to move, what happens

to the arrangement? Does the cube-shape shrink or expand? Calculate

the velocity ct each charge when the side-length of the cube formation

changes from L to nL. Assume that the mass of each point charge is m.

View Text Solution

2. A proton of mass m and accelerated by a potential di�erence Vgets

into a uniform electric �eld of a parallel plate capacitor parallel to plates

of length 1 at mid-point of its separation between plates. The �eld

strength in it varies with time as E = at, where a is a positive constant.

Find the angle of deviation of the proton as it comes out of the capacitor.

(Assume that it does not collide with any of the plates.)

View Text Solution

https://dl.doubtnut.com/l/_dhr83TKInBuZ
https://dl.doubtnut.com/l/_liKtxa0tkfTV


3. Two concentric rings placed in a gravity free region in yz-plane one of

radius R carries a + Q and second of radius 4R and charge – 8Q

distributed uniformly over it. Find the velocity with which a point charge

of mass m and charge +q should be projected from a a distance 3R from

the centre of rings on its axis so that it will reach to the centre of the

rings.

View Text Solution

4. An electric dipole is placed at a distance x from centre O on the axis of

a charged ring of R and charge Q uniformly distributed over it. 

  

(a) Find the net force acting on the dipole. 

(b) What is the work done in rotating the dipole through 180 ∘?

https://dl.doubtnut.com/l/_kjnIbcth3TMi
https://dl.doubtnut.com/l/_G0tdjFonOS4S


View Text Solution

5. Three concentric, thin, spherical, metallic shells have radii 1, 2, and 4 cm

and they are held at potentials 10, 0 and 40V respectively. Taking the

origin at the common centre, calculate the following: 

(a) Potential at r = 1.25 cm 

(b) Potential at r = 2.5 cm 

(c) Electric �eld at r =1.25 cm

View Text Solution

6. A thin insulating wire is stretched along the diameter of an insulated

circular hoop of radius E. A small bead of mass m and charge –q is

threaded onto the wire. Two small identical charge= are tied to the hoop

at points opposite to each other, so that the diameter passing

throughtheL-is perpendicular to the thread (see �gure). The bead is

released at a point which is a distance-, from the centre of the hoop.

Assume that x0 < < R.   

https://dl.doubtnut.com/l/_G0tdjFonOS4S
https://dl.doubtnut.com/l/_S4Q4vZqXB7ZU
https://dl.doubtnut.com/l/_JTynGRRwhskF


Check point 1.1

  

a. What is the resultant acting on the charged bead? 

b. Describe (qualitatively) the motion of the bead after it is released. 

c. Use the assumption that x /R < < 1 to obtain an approximate equation

of motinand �nd the dislacemet ad velocity of the bead as functuions of

time. 

d. When will the velocity of the bead will become zero for the �rst time?

View Text Solution

1. Which of the following is correct regarding electric charge ? 

(i) If a body is having positive charge i.e. shortage of electrons. 

https://dl.doubtnut.com/l/_JTynGRRwhskF
https://dl.doubtnut.com/l/_YwDc7yT5t5Wi


(ii) If a body is having negative charge i.e. excess of electrons. 

(iii) Minimum possible charge = ± 1.6 × 10 - 19C.  

(iv) Charge is quantised i.e. Q = ± ne,  

where n = 1, 2, 3, 4....

A. both (i) and (ii)

B. Both (ii) and (iii)

C. (i), (ii), (iii)

D. All of these

Answer: D

Watch Video Solution

2. One metallic sphere A is given positive charge whereas another

identical metallic sphere B of exactly same mass as of A is given equal

amount of negative charge. Then

A. mass of A and mass of B still remain equal

https://dl.doubtnut.com/l/_YwDc7yT5t5Wi
https://dl.doubtnut.com/l/_thPYvpGYZbjQ


B. mass of A increase

C. mass of B decrease

D. mass of B increase

Answer: D

Watch Video Solution

3. When 1014 electrons are removed from a neutral metal sphere , the

charge on it becomes

A. 16μC

B. -16μC

C. 32μC

D. -32μC

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_thPYvpGYZbjQ
https://dl.doubtnut.com/l/_eibnJG2OkVh3


4. A conductor has 14.4 × 10 - 19 coulombs positive charge. The conductor

has : (Charge on electron = 1.6 × 10 - 19 coulombs

A. 9 electrons in excess

B. 27 electrons in short

C. 27 electrons in excess

D. 9 electrons in short

Answer: D

Watch Video Solution

5. Charge on α - particle is

A. 4.8 × 10 - 19C

B. 1.6 × 10 - 19C

C. 3.2 × 10 - 19C

https://dl.doubtnut.com/l/_eibnJG2OkVh3
https://dl.doubtnut.com/l/_vl90ZiF6dEzn
https://dl.doubtnut.com/l/_TWV4JL5cbXIW


D. 6.4 × 100 - 19C

Answer: C

Watch Video Solution

6. A body has -80 micro coulomb of charge. Number of additional

electrons in it will be

A. 8 × 10 - 5

B. 80 × 10 - 17

C. 5 × 1014

D. 1.28 × 10 - 17

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_TWV4JL5cbXIW
https://dl.doubtnut.com/l/_CFLkM2NKV49h


7. When a glass rod is rubbed with silk, it

A. gains electrons from silk

B. gives electrons to silk

C. gains protons from silk

D. given protons to silk

Answer: B

Watch Video Solution

8. If we comb our hair on a dry day and bring the comb near small pieces

of paper, the comb attracts the pieces, why?

A. comb is a good conductor

B. paper is a good conductor

C. the atoms in the paper get polarised by the charged comb

D. the comb possesses magnetic propterties

https://dl.doubtnut.com/l/_qvoJGAI8TmeC
https://dl.doubtnut.com/l/_xmyr0fAYXHaR


Answer: C

Watch Video Solution

9. When a body is earth connected, electrons from the earth �ow into the

body. This means the body is ….

A. uncharged

B. charged positively

C. charged negatively

D. an insulator

Answer: A

Watch Video Solution

10. Conisder a neutral conducting sphere. A poistive point charge is

placed outisde the sphere. The net charge on the sphere is then

https://dl.doubtnut.com/l/_xmyr0fAYXHaR
https://dl.doubtnut.com/l/_w1D0mtJmpAx2
https://dl.doubtnut.com/l/_4GIvc1nL6cw0


Check point 1.2

A. Negative and distributed uniformly over the surface of the sphere

B. Negative and appears only at the point on the sphere closed to the

point charge

C. Negative and distributed non-uniformly over the entire surface of

the sphere

D. zero

Answer: D

Watch Video Solution

1. There are two charge +1μc and +2μc kept at certain separation ,the

ratio of electrostatic forces acting on them will be in the ratio

A. 1: 5

B. 1: 1

https://dl.doubtnut.com/l/_4GIvc1nL6cw0
https://dl.doubtnut.com/l/_XqMZx9D5pKcT


C. 5: 1

D. 1: 25

Answer: B

Watch Video Solution

2. The force between two charges 0.06m apart is 5N. If each charge is

moved towards the other by 0.04m, then the force between them will

become

A. 7.20 N

B. 11.25 N

C. 22.50 N

D. 45.00 N

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_XqMZx9D5pKcT
https://dl.doubtnut.com/l/_qdiPkfS5gLsi


3. Write down the value of obsolute permittivity of free space.

A. 9 × 109NC2 /m2

B. 8.85 × 10 - 12N - m2 /C2s

C. 8.85 × 10 - 12C2 /N - m2

D. 9 × 109C2 /N - m2

Answer: C

Watch Video Solution

4. Two charges each equal to 2μC are o.5 m apart. If both of them exist

inside vacuum, then the force between them is

A. 1.89 N

B. 2.44 N

C. 0.144 N

https://dl.doubtnut.com/l/_qdiPkfS5gLsi
https://dl.doubtnut.com/l/_owUuXmlWlGT7
https://dl.doubtnut.com/l/_c4S7yaL1u4e9


D. 3.144 N

Answer: C

Watch Video Solution

5. The charges on two spheres are +7μC and – 5μC respectively. They

experience a force F. If each of them is given an additional charge of

– 2μC, the new force of attraction will be

A. F

B. F /2

C. F /√3

D. 2F

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_c4S7yaL1u4e9
https://dl.doubtnut.com/l/_7RMbolI0EOkn
https://dl.doubtnut.com/l/_T4JGqRUuHPjN


6. Two charges of equal magnitudes and at a distance r exert a force F on

each other. If the charges are halved and distance between them is

doubled, then the new force acting on each charge is

A. F /8

B. F /4

C. 4F

D. F /16

Answer: D

Watch Video Solution

7. A metallic particle having no net charge is placed near a �nite metal

plate carrying a positive charge. The electric force on the particle will be

A. towards the plate

B. away from the plate

https://dl.doubtnut.com/l/_T4JGqRUuHPjN
https://dl.doubtnut.com/l/_a5X6IdvqDuRb


C. parallel to the plate

D. zero

Answer: A

Watch Video Solution

8. Two charge spheres separated at a distance d exert a force F on each

other. If they are immersed in a liquid of dielectric constant K=2, then the

force (if all conditions are same) is

A. 
F
2

B. F

C. 2F

D. 4F

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_a5X6IdvqDuRb
https://dl.doubtnut.com/l/_Yf2VCuFmHwLO


9. Two charges placed in air repel each other by a force of 10 - 4N. When oil

is introduced between the charges, then the force becomes 2.5 × 10 - 5N.  

The dielectric constant of oil is

A. 2.5

B. 0.25

C. 2

D. 4

Answer: D

Watch Video Solution

10. Two point charges placed at a distance r in air experience a certain

force. Then the distance at which they will experience the same force in a

medium of dielectric constant K is

A. r

https://dl.doubtnut.com/l/_Yf2VCuFmHwLO
https://dl.doubtnut.com/l/_QiI0Bll9iTl4
https://dl.doubtnut.com/l/_niUkSIhJRiiO


B. r /K

C. r /√K

D. r√K

Answer: C

Watch Video Solution

11. Fg and Fe represent gravitational and electrostatic force respectively

between electrons situated at a distance 10 cm. The ratio of Fg /Fe is of

the order of

A. 1042

B. 10 - 21

C. 1024

D. 10 - 43

Answer: D

https://dl.doubtnut.com/l/_niUkSIhJRiiO
https://dl.doubtnut.com/l/_tvDV8nkACDBU


Watch Video Solution

12. Two protons are a distance of 1 × 10 - 10cm from each other. The force

acting on them are

A. nuclear force and gravitational force

B. nuclear force and coulomb force

C. coulomb force and gravitational force

D. nuclear, coulomb and gravitational force

Answer: C

Watch Video Solution

13. Two particle of equal mass m and charge q are placed at a distance of

16 cm. They do not experience any force. The value of 
q
m

 is

A. l

https://dl.doubtnut.com/l/_tvDV8nkACDBU
https://dl.doubtnut.com/l/_qKEhVmWffByB
https://dl.doubtnut.com/l/_sOA8JDCT01lc


B. 
πε0

G

C. 
G

4πε0

D. 4πε0G

Answer: D

Watch Video Solution

√
√
√

14. A charge q1 exerts some force on a second charge q2 If a third charge 

q3 is brought near q2, then the force exterted by q1 on q2

A. decrease

B. increase

C. remains the same

D. increase, if q3 is of same sign as q1 and decrease, if q3 is of opposite

sign as q1

https://dl.doubtnut.com/l/_sOA8JDCT01lc
https://dl.doubtnut.com/l/_GtrrZmJoq1Ut


Check point 1.3

Answer: C

Watch Video Solution

15. Electric charge of 1μC, - 1μC and 2μC are placed in air at the corners

A, B and C respectively of an equilateral triangle ABC having length of

each side 10 cm. The resultant force on the charge at C is

A. 0.9 N

B. 1. 8N

C. 2.7 N

D. 3.6 N

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_GtrrZmJoq1Ut
https://dl.doubtnut.com/l/_jYzdVGVsorLB
https://dl.doubtnut.com/l/_4RB8pkXQBEyi


1. The SI unit of electric �eld intensity is

A. netweon/coulomb

B. joule/coulomb

C. volt-metre

D. newton/metre

Answer: A

Watch Video Solution

2. Which of the following is de�ected by electric �eld ?

A. X-rays

B. γ - rays

C. Neutrons

D. α - particles

https://dl.doubtnut.com/l/_4RB8pkXQBEyi
https://dl.doubtnut.com/l/_05vl29uDHM3V


Answer: D

Watch Video Solution

3. A charged particle of mass 5 × 10 - 5kg is held stationary in space by

placing it in an electric �eld of strength 107NC - 1 directed vertically

downwards. The charge on the particle is

A. -20 × 10 - 5μC

B. -5 × 10 - 5μC

C. 5 × 10 - 5μC

D. 20 × 10 - 5μC

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_05vl29uDHM3V
https://dl.doubtnut.com/l/_speumyexQ7a4


4. �nd the electric �eld strength due to a point charge of 5μC at a

distance of 80 cm from the charge.

A. 8 × 104NC - 1

B. 7 × 104NC - 1

C. 5 × 104NC - 1

D. 4 × 104NC - 1

Answer: B

Watch Video Solution

5. The electric �eld due to a charge at a distance of 3 m from it is

500NC - 1. The magnitude of the charge is  

1
4πε0

= 9 × 109N - m2 /C2

A. 2.5μC

[ ]

https://dl.doubtnut.com/l/_OvISUrTU9TIa
https://dl.doubtnut.com/l/_XH9vQvh5JRYj


B. 2.0μC

C. 1.0μC

D. 0.5μC

Answer: D

Watch Video Solution

6. Two charges +5μC and +10μC are placed 20cm apart. The net electric

�eld at the mid-point between the two charges is

A. 4.5 × 106NC - 1 directed towards +5μC

B. 4.5 × 106NC - 1 directed towards +10μC

C. 13.5 × 106NC - 1 directed towards +5μC

D. 13.5 × 106NC - 1 directed towards +10μC

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_XH9vQvh5JRYj
https://dl.doubtnut.com/l/_3tegDEtQ6jxv


7. Two point charges +8q and -2q are located at x = 0 and x = L

respectively. The location of a point on the x axis at which the net electric

�eld due to these two point charges is zero is

A. 8 L

B. 4 L

C. 2 L

D. L /4

Answer: C

Watch Video Solution

8. A cube of side b has a charge q at each of its vertices. Determine the

potential and electric �eld due to this charge array at the center of the

cube.

https://dl.doubtnut.com/l/_3tegDEtQ6jxv
https://dl.doubtnut.com/l/_dx5iKOJE599n
https://dl.doubtnut.com/l/_mAt0XK7wPYbY


A. q /b2

B. q /2b2

C. 32q /b2

D. zero

Answer: D

Watch Video Solution

9. The �gure shows some of the electric �eld lines corresponding to an

electric �eld. The �gure suggests 

A. EA > EB > EC

https://dl.doubtnut.com/l/_mAt0XK7wPYbY
https://dl.doubtnut.com/l/_23kjMN0mcANV


B. EA = EB = EC

C. EA = EC > EB

D. EA = EC < EB

Answer: C

Watch Video Solution

10. An uncharged sphere of metal is placed in between two charged

plates as shown. The lines of force look like 

https://dl.doubtnut.com/l/_23kjMN0mcANV
https://dl.doubtnut.com/l/_c9S6MwlruHxs


Check point 1.4

A. A

B. B

C. C

D. D

Answer: C

Watch Video Solution

1. The electric dipole moment of an electron and a proton 4.3 nm apart, is

A. 6.8 × 10 - 28C - m

B. 2.56 × 10 - 29C2 /m

C. 3.72 × 10 - 14C /m

D. 11 × 10 - 46C2 /m

https://dl.doubtnut.com/l/_c9S6MwlruHxs
https://dl.doubtnut.com/l/_dQNBQvLxV1zt


Answer: A

Watch Video Solution

2. If Ea be the electric �eld strength of a short dipole at a point on its

axial line and Ee that on the equatorial line at the same distance, then

A. Ee = 2Ea

B. Ea = 2Ee

C. Ea = Ee

D. IN COMPLETE INFO

Answer: B

Watch Video Solution

3. Electric �eld on the axis of a small electric dipole at a distance r is 
→
E1

and 
→
E2 at a distance of 2r on a line of perpendicular bisector is

https://dl.doubtnut.com/l/_dQNBQvLxV1zt
https://dl.doubtnut.com/l/_k7w79reHDeb1
https://dl.doubtnut.com/l/_YcSLhfqYRtKj


A. 
E0

16

B. 
E0

16

C. 
E0

8

D. -
E0

8

Answer: D

Watch Video Solution

4. The electric �eld due to an electric dipole at a distance r from its centre

in axial position is E. If the dipole is rotated through an angle of 90 ∘

about its perpendicular axis, the electric �eld at the same point will be

A. E

B. E /4

C. E/2

D. 2E

https://dl.doubtnut.com/l/_YcSLhfqYRtKj
https://dl.doubtnut.com/l/_UzxvzxwqsUMr


Answer: C

Watch Video Solution

5. The torque acting on an electric dipole of moment p held at an angle θ

with an electric �eld E is ………. .

A. p.E

B. p × E

C. zero

D. E × p

Answer: B

Watch Video Solution

6. When an electric dipole P →v  is placed in a uniform electric �eld 
→
E then

at what angle between 
→
P and 

→
E the value of torque will be maxima

https://dl.doubtnut.com/l/_UzxvzxwqsUMr
https://dl.doubtnut.com/l/_R9QFnAEZZyBx
https://dl.doubtnut.com/l/_lTz7wc0ZbbeV


A. 90 ∘

B. 0 ∘

C. 180 ∘

D. 45 ∘

Answer: A

Watch Video Solution

7. An electric dipole is kept in non-unifrom electric �eld. It experiences

A. a force and a torque

B. a force but not a torque

C. a torque but not a force

D. Neither a force nor a torque

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_lTz7wc0ZbbeV
https://dl.doubtnut.com/l/_daeeDd1wWaaV


8. An electric dipole of moment →p is placed normal to the lines of force of

electric intensity 
→
E, then the work done in de�ecting it through an angle

of 180 ∘  is

A. pE

B. +2pE

C. -2pE

D. zero

Answer: D

Watch Video Solution

9. A molecule with a dipole moment p is placed in an electric �eld of

strength E. Initially the dipole is aligned parallel to the �eld. If the dipole

is to be rotated to be anti-parallel to the �eld, the work required to be

done by an external agency is

https://dl.doubtnut.com/l/_daeeDd1wWaaV
https://dl.doubtnut.com/l/_rXPXsSHukcc4
https://dl.doubtnut.com/l/_6XOeMBDaT16N


A. -2pE

B. -pE

C. pE

D. 2pE

Answer: D

Watch Video Solution

10. Two opposite and equal chrages 4 × 10 - 8 coulomb when placed 

2 × 10 - 2cm away, from a dipole. If dipole is placed in an ecternal electric

�eld 4 × 108 newton//coulomb, the value of maximum torque and the

work done in rotating it through 180 ∘  will be

A. 64 × 10 - 4N - m and 64 × 10 - 4J

B. 32 × 10 - 4N - m and 32 × 10 - 4J

C. 64 × 10 - 4N - m and 32 × 10 - 4J

D. 32 × 10 - 4N - m and 64 × 10 - 4J

https://dl.doubtnut.com/l/_6XOeMBDaT16N
https://dl.doubtnut.com/l/_N9uNNp2rGL8C


Check point 1.5

Answer: D

Watch Video Solution

1. The law goverening electrostatics is coulomb's law.In priciple coulomb's

law can be used to compute electric �eld due to any charge con�guation

.In pracitce however it is a formidable task to compute electric �eld due

to uniform charge distributions .For such cases Gauss proposed a

theorem which states that 

∮ Ē.
¯
ds =

q
ε0

  

where ds is an element of area directed across the outward normal for

the surface at every point .The integral is called electric �ux.Any

convenient surface that we choose to evalute the surface integral is

called the Gaussian surface. 

The SI unit of electric �ux is

https://dl.doubtnut.com/l/_N9uNNp2rGL8C
https://dl.doubtnut.com/l/_K8HsGZtz9MdK


A. weber

B. newton coulomb - 1

C. Volt ×  metre

D. joule coulomb - 1

Answer: C

Watch Video Solution

2. A surface element 
→
ds = 5î is placed in an electric �eld 

→
E = 4î + 4ĵ + 4k̂.

What is the electric �ux emanting from the surface ?

A. 40 unit

B. 50 unit

C. 30 unit

D. 20 unit

Answer: D

https://dl.doubtnut.com/l/_K8HsGZtz9MdK
https://dl.doubtnut.com/l/_Bn5BsqlxiATi


Watch Video Solution

3. A cube of side a is placed in a uniform electric �eld E = E0î + E0ĵ + E0k̂.

Total electric �ux passing through the cube would be

A. E0a
2

B. 2E0a
2

C. 6E0a
2

D. None of these

Answer: D

Watch Video Solution

4. Flux coming out from a positive unit charge placed in air, is

A. ε0

B. ε - 1
0

https://dl.doubtnut.com/l/_Bn5BsqlxiATi
https://dl.doubtnut.com/l/_vzNNQhU4k6AM
https://dl.doubtnut.com/l/_FrGcGzyxelxS


C. 4πε0
- 1

D. 4πε0

Answer: B

Watch Video Solution

( )

5. If the electric �ux entering and leaving an enclosed surface respectively

is ϕ1 and ϕ2, the electric charge inside the surface will be

A. ϕ1 + ϕ2 ε0

B. ϕ2 - ϕ1 ε0

C. ϕ1 + ϕ2 /ε0

D. ϕ2 - ϕ1 /ε0

Answer: B

Watch Video Solution

( )
( )
( )
( )

https://dl.doubtnut.com/l/_FrGcGzyxelxS
https://dl.doubtnut.com/l/_x784qwJJMKPA
https://dl.doubtnut.com/l/_piZAcFtso4Tf


6. Charge of 2 C is placed at the centre of a cube. What is the electric �ux

passing through one face ?

A. 
1

3ε0

B. 
1
4

ε0

C. 
2
ε0

D. 
3
ε0

Answer: A

Watch Video Solution

( )

( )

7. For a given surface the Gauss's law is stated as∮
→
E. d

→
A = 0. 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 �ux through the surface is zero

https://dl.doubtnut.com/l/_piZAcFtso4Tf
https://dl.doubtnut.com/l/_cqjyHXFNO20g


D. The �ux is only going out to the surface

Answer: C

Watch Video Solution

8. The total electric �ux emanating from a closed surface enclosing an

alpha particale (e = electronic chage) is

A. 
2e
ε0

B. 
e
ε0

C. eε0

D. 
ε0e

4

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_cqjyHXFNO20g
https://dl.doubtnut.com/l/_Tm4co3ylmNJ2


9. The inward and outward electric �ux for a closed surface in unit of

N - m2 /C are respectively 8 × 103 and 4 × 103. Then the total charge

inside the surface is [where ε0 =  permittivity constant]

A. 4 × 103C

B. -4 × 103C

C. 
- 4 × 103

ε0
C

D. -4 × 103ε0C

Answer: D

Watch Video Solution

( )

10. If the �ux of the electric �eld through a closed surface is zero , 

(i) the electric �eld must be zero everywhere on the surface 

(ii) the electric �eld may be zero everywhere on the surface 

https://dl.doubtnut.com/l/_7NhOAMjBtgqD
https://dl.doubtnut.com/l/_68v4RXZG5UZ1


(iii) the charge inside the surface must be zero 

(iv) the charge in the vicinity of the surface must be zero

A. (i), (ii)

B. (ii), (iii)

C. (ii), (iv)

D. (i), (iii)

Answer: B

Watch Video Solution

11. Consider the charge con�guration and a spherical Gaussian surface as

shown in the �gure. When calculating the �ux of the electric �eld over the

https://dl.doubtnut.com/l/_68v4RXZG5UZ1
https://dl.doubtnut.com/l/_hFfawA1DKrQA


spherical surface, the electric �eld will be due to. 

A. q2

B. only the positive charge

C. all the charges

D. +q1 and -q1

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_hFfawA1DKrQA


12. q1, q2, q3 and q4 are point charges located at point as shown in the

�gure and s is a spherical Gaussian surface of radius R. Which of the

following is true according to the Gauss's law 

A. ∮ s E1 + E2 + E3 . dA =
q1 + q2 + q3

2ε0

B. ∮ S E1 + E2 + E3 . dA =
q1 + q2 + q3

ε0

C. ∮ S E1 + E2 + E3 . dA =
q1 + q2 + q3 + q4

ε0

( )

( )
( )

( )
( )

https://dl.doubtnut.com/l/_hFfawA1DKrQA
https://dl.doubtnut.com/l/_vKgOXhDWdbKw


D. None of the above

Answer: D

Watch Video Solution

13. The Gaussian surface for calculating the electric �eld due to a charge

distribution is

A. any surface near the charge distribution

B. always a spherical surface

C. a symmetrical closed surface containing the charge distribution, at

very point of which electric �eld has a single �xed value

D. None of the given options

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_vKgOXhDWdbKw
https://dl.doubtnut.com/l/_iiRTPMqGwpkK
https://dl.doubtnut.com/l/_bKVnFAvujez5


14. If Coulomb's law involved 
1

r3  instead of 
1

r2 , would Gauss's law still be

true?

A. there were magnetic monopoles

B. the inverse square law were not exactly true

C. the velocity of light were not a universal constant

D. None of the above

Answer: B

Watch Video Solution

15. Two parallel in�nite line charges with linear charge densities +λC /m

and -λC /m are placed at a distance of 2R in free space. What is the

electric �eld mid-way between the two line charges?

A. zero

B. 
2λ
πε0R

https://dl.doubtnut.com/l/_bKVnFAvujez5
https://dl.doubtnut.com/l/_Hd5yWIBPY9Ca


C. 
λ

πε0R

D. 
1

2πε0R

Answer: B

Watch Video Solution

16. An in�nite line charge produces a �eld of 9 × 104NC at a distance of 

2cm. Calculate the linear charge density.

A. 2 × 10 - 7C /m

B. 10 - 8C /m

C. 107C /m

D. 10 - 4C /m

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Hd5yWIBPY9Ca
https://dl.doubtnut.com/l/_ziUGPCWoeVag
https://dl.doubtnut.com/l/_awShlU6wG8XZ


17. A charge of 17.7 × 10 - 4C is distributed uniformly over a large sheet of

area 200m2. The electric �eld intensity at a distance 20 cm from it in air

will be

A. 5 × 105N /C

B. 6 × 105N /C

C. 7 × 105N /C

D. 8 × 105N /C

Answer: A

Watch Video Solution

18. From what distance should a 100 eV electron be �red towards a large

metal plate having a surface charge of -2.0 × 10 - 6Cm - 2, so that it just

fails to strike the plate ?

A. 0.50 mm

https://dl.doubtnut.com/l/_awShlU6wG8XZ
https://dl.doubtnut.com/l/_SFhmIyxDrrJz


B. 0.44 m

C. 0.60 mm

D. 0.77 mm

Answer: B

Watch Video Solution

19. If the �eld near the earth's surface is 300Vm - 1 directed downwards ,

what is the surface density of change on the surface of the earth?

A. 3.0 × 10 - 9C /m2

B. 5.0 × 10 - 9C /m2

C. 2.6 × 10 - 9C /m2

D. 7.0 × 10 - 9C /m2

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_SFhmIyxDrrJz
https://dl.doubtnut.com/l/_SxeLCWSpNZCX


Taking it together

20. A thin spherical shell of metal has a radius of 0.25m and carries a

charge of0.2μC. The electric intensity at a point for outside the shell will

be

A. 2.88 × 104N /C

B. 3.4 × 104N /C

C. 325 × 104N /C

D. 3.88 × 104N /C

Answer: A

Watch Video Solution

1. Figure shows the electric lines of force emerging from a charged body.

If the electric �eld atA and B are EA and EB respectively and if the

https://dl.doubtnut.com/l/_SxeLCWSpNZCX
https://dl.doubtnut.com/l/_jABp3dV8MphY
https://dl.doubtnut.com/l/_S3FUiWfXPM85


displacement between A and B is r then  

A. EA > EB

B. EA < EB

C. EA =
EB

r

D. EA =
EB

r2

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_S3FUiWfXPM85


2. The unit of physical quantity obtained by the line integral of electric

�eld is

A. NC - 1

B. Vm - 1

C. JC - 1

D. C2N - 1m - 2

Answer: C

Watch Video Solution

3. Two point charge +2C and +6C repel each other with a force of 12N . If

a charge of -2C is given to each other of these charges , the force will

now be

A. 4 N (repulsive)

B. 4 N (attractive)

https://dl.doubtnut.com/l/_08DdveErG8v5
https://dl.doubtnut.com/l/_PxapTSqpL2jp


C. 12 N (attractive)

D. 8 N (repulsive)

Answer: B

Watch Video Solution

4. Three equal charges are placed on the three corners of a square. If the

force between q1 and q2 is F12 and that between q1 and q3 is F13, then

the ratio of magnitudes F12 /F13  is

A. 1/2

B. 2

C. 1/√2

D. √2

Answer: B

Watch Video Solution

( )

https://dl.doubtnut.com/l/_PxapTSqpL2jp
https://dl.doubtnut.com/l/_Ut374dWjTPO0


5. The insulation property of air breaks down at E = 3 × 106volt /meter.

The maximum charge that can be given to a sphere of diameter 5m is

approximately (in coulombs)

A. 2 × 10 - 2

B. 2 × 10 - 3

C. 2 × 10 - 4

D. 2 × 10 - 5

Answer: B

Watch Video Solution

6. The electric �eld near a conducting surface having a uniform surface

charge denstiy σ is given by

A. 
σ
ε0

 and is parallel to the surface

https://dl.doubtnut.com/l/_Ut374dWjTPO0
https://dl.doubtnut.com/l/_tx0bhQhCOkva
https://dl.doubtnut.com/l/_oRkc4UZUcbnz


B. 
2σ
ε0

C. 
σ
ε0

 and is normal to the surface

D. 
2σ
ε0

 and is normal to the surface

Answer: C

Watch Video Solution

7. A metallic solid sphere is placed in a uniform electric �ed. The lines of

force follow the path(s) shown in Figure as 

A. 1

https://dl.doubtnut.com/l/_oRkc4UZUcbnz
https://dl.doubtnut.com/l/_CwK6S7Ew6gmB


B. 2

C. 3

D. 4

Answer: D

Watch Video Solution

8. A conductor has been given a charge -3 × 10 - 7C by transferring

electron. Mass increase (in kg) of the conductor and the number of

electrons added to the conductor are respectively

A. 2 × 10 - 16 and 2 × 1031

B. 5 × 10 - 31 and 5 × 1019

C. 3 × 10 - 19 and 9 × 1016

D. 2 × 10 - 18 and 2 × 1012

Answer: D

https://dl.doubtnut.com/l/_CwK6S7Ew6gmB
https://dl.doubtnut.com/l/_uC6PwlLdtcWG


Watch Video Solution

9. Two point charges of 20μC and 80μC are 10 cm apart where will the

electric �eld strength be zero on the line joining the charges from 20μC

charge

A. 0.1 m

B. 0.04 m

C. 0.033 m

D. 0.33 m

Answer: C

Watch Video Solution

10. For a dipole q = 2 × 10 - 6C and d = 0.01m. Calculate the maximum

torque for this dipole if E = 5 × 105N /C

https://dl.doubtnut.com/l/_uC6PwlLdtcWG
https://dl.doubtnut.com/l/_5cglTTgn5HUA
https://dl.doubtnut.com/l/_JhQOMvGqIR39


A. 1 × 10 - 3N - m - 1

B. 10 × 10 - 3N - m - 1

C. 10 × 10 - 3N - m

D. 1 × 102N - m2

Answer: C

Watch Video Solution

11. What is the magnitude of a point charge due to which the electric �eld

30cm away the magnitude 2?  

1/4πε0 = 9 × 109Nm2 /C2

A. 2 × 10 - 11C

B. 3 × 10 - 11C

C. 5 × 10 - 11C

D. 9 × 10 - 11C

[ ]

https://dl.doubtnut.com/l/_JhQOMvGqIR39
https://dl.doubtnut.com/l/_o42G2CfS8EqG


Answer: A

Watch Video Solution

12. A dipole of electric dipole moment p is placed in a uniform electric

�eld of strength E. If θ is the angle between positive direction of p and E,

then the potential energy of the electric dipole is largest when θ is

A. 
π
4

B. 
π
2

C. π

D. zero

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_o42G2CfS8EqG
https://dl.doubtnut.com/l/_dyTFcs4e2lJB


13. The ratio of electrostatic and gravitational force acting between

electron and proton separated by a distance 5 × 10 - 11m, will be (charge

on electron = 1.6 × 10 - 19C, mass of electron = 9.1 × 10 - 31kg, mass of

proton = 1.6 × 10 - 27kg, G = 6.7 × 10 - 11N - m2 /kg2)

A. 2.36 × 1039

B. 2.36 × 1040

C. 2.34 × 1041

D. 2.34 × 1042

Answer: A

Watch Video Solution

14. An electric dipole is placed in an uniform electric �eld with the dipole

axis making an angle θ with the direction of the electric �eld. The

orientation of the dipole for stable equilibrium is

https://dl.doubtnut.com/l/_O2GEOZIjnLAm
https://dl.doubtnut.com/l/_Uyw2jNXn1XXG


A. 
π
6

B. 
π
3

C. 0

D. 
π
2

Answer: C

Watch Video Solution

15. Figure shows electric �eld lines in which an electric dipole p is placed

as shown. Which of the following statements is correct ? 

https://dl.doubtnut.com/l/_Uyw2jNXn1XXG
https://dl.doubtnut.com/l/_IKloVWtiSET5


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 of force upwards

Answer: C

Watch Video Solution

16. Two similar spheres having +q and -q and +4q charges are kept at a

certain distance. The force acts between the two is F. If in the middle of

two spheres, another similar sphere having +q charge is kept,then it

experience a force in magnitude and direction as

A. zero having no direction

B. 8 F towards +q charge

C. 8 F towards -q charge

D. 4 F towards +q charge

https://dl.doubtnut.com/l/_IKloVWtiSET5
https://dl.doubtnut.com/l/_sfgBIz42KeDe


Answer: C

Watch Video Solution

17. Two small conducting spheres of equal radius have charges +10μC and

-20μC respectively and placed at a distance R from each other. They

experience force F1. If they are brought in contact and separated to the

same distance, they experience force F2. The ratio of F1 to F2 is

A. 1: 8

B. -8 : 1

C. 1: 2

D. -2 : 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_sfgBIz42KeDe
https://dl.doubtnut.com/l/_XimYgGWJKExU


18. A charges Q is placed at each of the two opposite corners of a square.

A charge q is placed to each of the other two corners. If the resultant

force on each charge q is zero, then

A. Q = √2q

B. Q = - √2q

C. Q = 2√2q

D. Q = - 2√2q

Answer: D

Watch Video Solution

19. A point positive charge is brought near an isolated conducting sphere

as shown in �gure the electric �eld is best given by 

https://dl.doubtnut.com/l/_4XQHVb99FyPT
https://dl.doubtnut.com/l/_i14yrSFKNRu5


https://dl.doubtnut.com/l/_i14yrSFKNRu5


A. 

B. 

https://dl.doubtnut.com/l/_i14yrSFKNRu5


C. 

D. 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_i14yrSFKNRu5


20. 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. Q /2

B. -Q /2

C. Q /4

D. -Q /4

Answer: D

Watch Video Solution

21. The centres of two identical small conducting spheres are 1m apart.

They carry charge of opposite kind and attract each other with a force F.

When they are connected by a conducting thin wire they repel each other

https://dl.doubtnut.com/l/_i14yrSFKNRu5
https://dl.doubtnut.com/l/_OKQ0e1b2UuWa
https://dl.doubtnut.com/l/_YJmpM4J020Vp


with a force F /3. What is the ratio of magnitude of charge carried by the

sphere initially ?

A. 1: 1

B. 2: 1

C. 3: 1

D. 4: 1

Answer: C

Watch Video Solution

22. Charges q, 2q, 3q and 4q are placed at the corners A, B, C and D of a

square as shown in the following �gure. The directon of electric �eld at

https://dl.doubtnut.com/l/_YJmpM4J020Vp
https://dl.doubtnut.com/l/_VfQsocAnkp4t


the centre of the square is along 

A. AB

B. CB

C. AC

D. BD

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_VfQsocAnkp4t
https://dl.doubtnut.com/l/_q3FJ6t0GqxHu


23. A solid conducting sphere of radius a has a net positive charge 2Q. A

conducting spherical shell of inner radius b and outer radius c is

concentric with the solid sphere and has a net charge -Q. The surface

charge density on the inner and outer surfaces of the spherical shell will

be 

A. -
2Q

4πb2 ,
Q

4πc2

B. -
Q

4πb2 ,
Q

4πc2

C. 0,
Q

4πc2

https://dl.doubtnut.com/l/_q3FJ6t0GqxHu


D. None of these

Answer: A

Watch Video Solution

24. The electric �ux through the surface 

A. in Fig. (iv) is the largest

https://dl.doubtnut.com/l/_q3FJ6t0GqxHu
https://dl.doubtnut.com/l/_As2iZicSJds8


B. in (�g. (iii) is the least

C. in �g. (ii) is same as �g.(iii) but is smaller than �g. (iv)

D. is the same for all the �gure

Answer: D

Watch Video Solution

25. The point charges Q and -2Q are placed at some distance apart. If the

electirc �eld at the location of Q is E, the electric �eld at the location of 

-2Q will be

A. 3 E

B. E /2

C. E

D. None of these

Answer: D

https://dl.doubtnut.com/l/_As2iZicSJds8
https://dl.doubtnut.com/l/_11hOpvM1O2Dv


Watch Video Solution

26. A ball with charge -50e is placed at the centre of a hollow spherical

shell has a net charge of -50e. What is the charge on the shell's outer

surface ?

A. -50e

B. zero

C. -100e

D. +100e

Answer: C

Watch Video Solution

27. A mass m = 20g has a charge q = 3.0mC. It moves with a velocity of 20

m/s and enters a region of electric �eld of 80 N/C in the same direction as

the velocity of the mass. The velocity of the mass after 3 s in this region is

https://dl.doubtnut.com/l/_11hOpvM1O2Dv
https://dl.doubtnut.com/l/_w0ALVeapDSG1
https://dl.doubtnut.com/l/_Lqq5MJNxEOYq


A. 80ms - 1

B. 56ms - 1

C. 44ms - 1

D. 40ms - 1

Answer: B

Watch Video Solution

28. Two parallel metal plates having charges +Q and -Q face each other

at a certain distance between them.If the plates are now dipped in

kerosene oil tank ,the electric �eld between the plates will

A. became zero

B. increase

C. decrease

D. remain same

https://dl.doubtnut.com/l/_Lqq5MJNxEOYq
https://dl.doubtnut.com/l/_iEySHpLVUgqW


Answer: C

Watch Video Solution

29. A square surface of side L metre in the plane of the paper is placed in

a uniform electric �eld E(volt /m) acting along the same place at an anlge 

θ with the horizontal side of the square as shown in �gure. The electric

�ux linked to the surface in uint of V - m is  

Watch Video Solution

https://dl.doubtnut.com/l/_iEySHpLVUgqW
https://dl.doubtnut.com/l/_rqPILOKDMsb1


30. Three concentric metallic spherical shells of radii R, 2R, 3R are given

charges Q1Q2Q3, respectively. It is found that the surface charge

densities on the outer surface of the shells are equal. Then, the ratio of

the charges given to the shells Q1 :Q2 :Q3 is

A. 1: 2 : 3

B. 1: 3 : 5

C. 1: 4 : 9

D. 1: 8 : 18

Answer: B

Watch Video Solution

31. If a charged particle is projected on a rough horizontal surface with

speed v0. Find the value of dynamic coe�cient of friction, if the kinetic

https://dl.doubtnut.com/l/_rqPILOKDMsb1
https://dl.doubtnut.com/l/_K8WgYAgBDsiO
https://dl.doubtnut.com/l/_qrotSiaZbFaH


energy of system is constant. 

A. 
QE
mg

B. 
QE
m

C. QE

D. None of these

Answer: A

Watch Video Solution

32. Electric charges q, q, – 2q are placed at the corners of an equilateral

triangle ABC of side l. The magnitude of electric dipole moment of the

https://dl.doubtnut.com/l/_qrotSiaZbFaH
https://dl.doubtnut.com/l/_YESvVbRmcjO7


system is

A. ql

B. 2ql

C. √3ql

D. 4ql

Answer: C

Watch Video Solution

33. A point charge +q is placed at a distance d from an isolated

conducting plane. The �eld at a point P on the other side of plane is

A. directed perpendicular to the plane and away from the plane

B. directed perpendicular to the plane but towards the plane

C. directed radially away from the point charge

D. directed radially towards the point charge

https://dl.doubtnut.com/l/_YESvVbRmcjO7
https://dl.doubtnut.com/l/_uWZ63oEYB08E


Answer: A

Watch Video Solution

34. Under the in�uence of the Coulomb �eld of charge +Q, a charge -q is

moving around it in an elliptical orbit. Find out the correct statement(s).

A. The angular momentum of the charge -q is constant

B. The linear momentum of the charge -q is constant

C. The angular velocity of the charge -q is constant

D. Thelinear speed of the charge -q is constant

Answer: A

Watch Video Solution

35. Two identical conducting sphere carrying di�erent charges attact

each other with a force F when placed in air medium at a distance d apart.

https://dl.doubtnut.com/l/_uWZ63oEYB08E
https://dl.doubtnut.com/l/_Gp01i1IZ1DZS
https://dl.doubtnut.com/l/_LoDODZ2puJBq


The spheres are brought into contact and then taken to their original

positions. Now, the two sphere repel each other with a force whole

magnitude is equal to the initial attractive force. The ratio between initial

charges on the spheres is

A. - 3 + √8  only

B. -3 + √8 only

C. - 3 + √8  or - 3 + √8

D. +√3

Answer: C

Watch Video Solution

( )

( ) ( )

36. The electric �eld at a distance 3R /2 from the centre of a charge

conducting spherical shell of radius R is E. The electric �eld at a distance 

R /2 from the centre of the sphere is

A. zero

https://dl.doubtnut.com/l/_LoDODZ2puJBq
https://dl.doubtnut.com/l/_5HKk5zHj0LTq


B. E is perpendicular to the surface at every point

C. E /2

D. E /3

Answer: A

Watch Video Solution

37. Under the action of a given coulombic force the acceleration of an

electron is 2.5 × 1022ms - 1. Then, the magnitude of the acceleration of a

proton under the action of same force is nearly

A. 1.6 × 10 - 19ms - 2

B. 9.1 × 1031ms - 2

C. 1.5 × 1019ms - 2

D. 1.6 × 1027ms - 2

Answer: C

https://dl.doubtnut.com/l/_5HKk5zHj0LTq
https://dl.doubtnut.com/l/_1YLRmEWGAxY2


Watch Video Solution

38. A drop of 10 - 6 kg water carries 10 - 6C charge. What electric �eld

should be applied to balance its weight (assume g = 10ms - 2)

A. 10 V/m upward

B. 10 V/m downward

C. 0.1 V/m downward

D. 0.1 V/m upward

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_1YLRmEWGAxY2
https://dl.doubtnut.com/l/_iPdkFhI1uHyQ


39. If linear charge density of a wire as shown in the �gure is λ  

A. potential at the centre is 
λ

2ε0

B. electric �eld at the centre of the loop is 
λ

2πε0R

C. electric �eld at the centre of the loop is 
λ

2πε0R
+

λ
2ε0R

D. None of the above

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_dQl3CCcsT8JT


40. Figure below show regular hexagons with charges at the vertices. In

which of the following cases the electric �eld at the centre is not zero 

  

A. 1

B. 2

C. 3

D. 4

https://dl.doubtnut.com/l/_2CEoSfAP5DWy


Answer: B

Watch Video Solution

41. Electric �eld intensity at a point in between two parallel sheets with

like charges of same surface charge densities (σ) is

A. 
σ

2ε0

B. 
σ
ε0

C. zero

D. 
2σ
ε0

Answer: C

Watch Video Solution

42. The electric charges are distributed in a small volume. The �ux of the

electric �eld through a spherica surface of radius 10 cm surrounding the

https://dl.doubtnut.com/l/_2CEoSfAP5DWy
https://dl.doubtnut.com/l/_fxtddYcEtLyc
https://dl.doubtnut.com/l/_TiPZ58f4tago


total charge is 20V - m. The �ux over a concentric sphere of radius 20 cm

will be

A. 20 Vm

B. 10 Vm

C. 40 Vm

D. 5 Vm

Answer: A

Watch Video Solution

43. Two charges of -4μC and + 4μC are placed at the points

A(1, 0, 4) and B(2, - 1, 5) location in an electric �eld 
→
E = 0.20îV /cm.

Calculate the torque acting on the dipole.

A. 2.31 × 10 - 4N /m

B. 7.98 × 10 - 4C /m

C. 7.11 × 10 - 4C /m

https://dl.doubtnut.com/l/_TiPZ58f4tago
https://dl.doubtnut.com/l/_d6llhRc4Z66R


D. 7.04 × 10 - 4C /m

Answer: B

Watch Video Solution

44. An in�nite line charge produces a �eld of 7.182 × 108N /C at distance

of 2 cm. the linear charge density is

A. 7.27 × 10 - 4C /m

B. 7.98 × 10 - 4C /m

C. 7.11 × 10 - 4C /m

D. 7.04 × 10 - 4C /m

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_d6llhRc4Z66R
https://dl.doubtnut.com/l/_xCCiXWuAmmSR


45. The �gure shows the path of a positively charged particle 1 through a

rectangular region of uniform electric �eld as shown in the �gure. What is

the direction of electric �eld and the direction of de�ection of particles

2, 3 and 4 ? 

A. Top, down, top, down

B. Top, down, down, top

C. Down, top, top down

D. Down, top, down, down

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_0E1KYwMHovut


46. The electric intensity due to a dipole of length 10cm and having a

charge of 500μC, at a point on the axis at a distance 20cm from one of the

charges in air is

A. 6.25 × 107N /C

B. 9.28 × 107N /C

C. 13.1 × 1011N /C

D. 20.5 × 107N /C

Answer: A

Watch Video Solution

47. Two electric dipoles of moment P and 64P are placed in opposite

direction on a line at a distance of 25cm. The electric �eld will be zero at

point between the dipoles whose distance from the dipole of moment P

is

https://dl.doubtnut.com/l/_xMDFrRbbcvcl
https://dl.doubtnut.com/l/_yLT6ZNG6Gsb9


A. 5 cm

B. 
25
9
cm

C. 10 cm

D. 
4
13

cm

Answer: A

Watch Video Solution

48. Two spherical conductors B and C having equal radii and cayying

equal charges on them repel each other with a force F when kept apart at

some distance. A third spherical conductor having same radius as that B

but uncharged is brought in contact with B, then brought in contact with

C and �nally removed away from both. The new force of repulsion

between B and C is

A. F /4

B. 3F /4

https://dl.doubtnut.com/l/_yLT6ZNG6Gsb9
https://dl.doubtnut.com/l/_LYxzwFo9nm7S


C. F /8

D. 3F /8

Answer: D

Watch Video Solution

49. A sample of HCl gas is placed in an electrical �eld of 3 × 104NC - 1. The

dipole moment of each HCl molecule is 6 × 10 - 30C - m. The maximum

torque that can act on a moleucle is

A. 2 × 10 - 34C2N - 1m

B. 2 × 10 - 34N - m

C. 18 × 10 - 26N - m

D. 0.5 × 1034C - 2N - 1m - 1

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_LYxzwFo9nm7S
https://dl.doubtnut.com/l/_0usE5psknASQ


50. A neutral water molecule H2O  in its vapour state has an electric

dipole moment of magnitudes 6.4 × 10 - 30C - m. How far apart are the

molecules centres of positive and negative charge

A. 4 × 10 - 10

B. 4 × 10 - 11

C. 4 × 10 - 12

D. 4 × 10 - 13

Answer: B

Watch Video Solution

( )

51. Figure shown below is a distribution of charges. The �ux of electric

�eld due to these charges through the surface S is 

https://dl.doubtnut.com/l/_0usE5psknASQ
https://dl.doubtnut.com/l/_1FRxxuhSQZta
https://dl.doubtnut.com/l/_mEuoXyt7yZzF


A. 3q /ε0

B. 2q /ε0

C. q /ε0

D. zero

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_mEuoXyt7yZzF


52. There exists an electric �eld of 1NC - 1 along Y direction. The �ux

passing through the square of 1 m placed in xy - plane inside the electric

�eld is

A. 1.0Nm2C - 1

B. 10.0Nm2C - 1

C. 2.0Nm2C - 1

D. zero

Answer: D

Watch Video Solution

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

distance d.If F is the force of repulsion between the ions , the number of

electrons missing from each ion will be (e being the charge on an

electron)

https://dl.doubtnut.com/l/_495ldBNwaily
https://dl.doubtnut.com/l/_nrfxszPy6eTc


A. 
4πepai0Fd

2

e

B. 
4πε0Fe

2

d2

C. 
4πε0Fd

2

e2

D. 
4πε0Fd

2

e2

Answer: C

Watch Video Solution

√
√

54. All charge on a conductor must reside on its outer surface. This

statement is true

A. in all cases

B. for spherical conductors only (both solid and hollow)

C. for hollow spherical conductors only

D. for conductors which do not have any sharp points or corners

https://dl.doubtnut.com/l/_nrfxszPy6eTc
https://dl.doubtnut.com/l/_EBvvx9ioA6WD


Answer: A

Watch Video Solution

55. Two charges +4e and +e are at a distance x apart. At what distance,a

charge q must be placed from charge +e so that is in equilibrium

A. x /2

B. 2x /3

C. x /3

D. x /4

Answer: C

Watch Video Solution

56. Among two discs A and B, �rst have radius 10 cm and charge 10 _ 6 - μC

and second have radius 30 cm and charge 10 - 5- C. When they are

https://dl.doubtnut.com/l/_EBvvx9ioA6WD
https://dl.doubtnut.com/l/_AMUTlXyfDF44
https://dl.doubtnut.com/l/_5tcVUVQUnPAE


touched, charge on both qA andqB respectively will, be

A. qA = 2.75μC, qB = 3.15μC

B. qA = 1.09μC, qB1.53μC

C. qA = qB = 5.5μC

D. None of these

Answer: C

Watch Video Solution

57. Two charges are at a distance d apart. If a copper plate (conducting

medium) of thickness d /2 is placed between them , the e�ctive force will

be

A. 
F
2

B. zero

C. 2F

https://dl.doubtnut.com/l/_5tcVUVQUnPAE
https://dl.doubtnut.com/l/_ntHfQloF2Ghu


D. √2F

Answer: B

Watch Video Solution

58. Two point charge -q and +q /2 are situated at the origin and the point

(a, 0, 0) respectively. The point along the X-axis where the electic �eld

Vanishes is

A. x =
a

√2

B. x = √2a

C. x =
√2a

√2 - 1

D. x =
√2a

√2 + 1

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ntHfQloF2Ghu
https://dl.doubtnut.com/l/_vMK9ePuulLfX
https://dl.doubtnut.com/l/_vxm7yscf0hxF


59. Five charge q1, q2, q3, q4 and q5 are �xed at their positions as shown in

�gure, S is a Gaussian surface. The Gauss's law is given by ∫SE. dS =
q
ε0

.

Which of the following statement is correct ? 

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

q1, q5 and q1, q5 and q3 while q on the RHS will have a contribution

from q2 and q4 only

https://dl.doubtnut.com/l/_vxm7yscf0hxF


B. 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 q2 and q4

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 q1, q3 and

q5 only

D. Both E on the LHS and q on the RHS will contribution from q2 and 

q4 only

Answer: B

Watch Video Solution

60. In �gure two positive charges q2 and q3 �xed along the y-axis ,exert a

net electric force in the +x direction on a charge q1 �xed along the x-axis

https://dl.doubtnut.com/l/_vxm7yscf0hxF
https://dl.doubtnut.com/l/_wmNArjmgR7TG


if a positive charge Q is added at (x, 0) the force on q1  

A. shall increase along the positive X-axis

B. shall decrease along the positive X-axis.

C. shall point along the negative X-axis

D. shall increase but the direction charges because of the intersection

of Q with q2 and q3

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_wmNArjmgR7TG


61. A hemispherical shell is uniformly charge positively .the electric �eld at

point on a diameter away from the centre is directed

A. perpendicular to the diameter

B. parallel to the diameter

C. at an angle tilted towards the diameter

D. at an angle tilted away from the diameter

Answer: A

Watch Video Solution

62. A charge q0 is distributed uniformly on a ring of radius R. A sphere of

equal radius R constructed with its centre on the circumference of the

ring. Find the electric �ux through the surface of the sphere.

A. 
2πRλ
ε0

B. 
πRλ
ε0

https://dl.doubtnut.com/l/_EiXwxWthV6En
https://dl.doubtnut.com/l/_wenPZstxEdru


C. zero

D. None of these

Answer: D

Watch Video Solution

63. Three identical points charges, as shown are placed at the vertices of

an isosceles right angled triangle. Which of the nembered vectors

coincides in direction with the electric �eld at the mid-point M the

hypotenuse 

https://dl.doubtnut.com/l/_wenPZstxEdru
https://dl.doubtnut.com/l/_mhhQtqur309j


A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

64. Two identical charged spheres of material density ρ, suspended from

the same point by inextensible strings of equal length make an angle θ

between the string. When suspended in a liquid of density σ the angle θ

remains the same. The dielectric constant K of the liquid is

A. 
ρ

ρ - σ

B. 
ρ - σ
ρ

C. 
ρ

ρ + σ

D. 
ρ + σ
ρ

https://dl.doubtnut.com/l/_mhhQtqur309j
https://dl.doubtnut.com/l/_8g2bpVPVC01V


Answer: A

Watch Video Solution

65. ABC is an equilateral triangle. Charges +q are placed at each corner.

The electric intensity at O will be  

A. 
1

4πε0
.
q

r2

B. 
3

4πε0
.
q
r

C. zero

https://dl.doubtnut.com/l/_8g2bpVPVC01V
https://dl.doubtnut.com/l/_LUwgwREdw41q


D. 
1

4πε0
.

3q

r2

Answer: C

Watch Video Solution

66. A wire of linear charge density λ passes through a cuboid of length l,

breadth b and height h(lgtbgth) in such a manner that the �ux through

the cuboid is maximum. The position of the wire is now changed, so that

the �ux through the cuboid is minimum. The raito of maximum �ux to

minimum �ux will be

A. 
√l2 + B2 + h2

h

B. 
√l2 + b2

h

C. 
h

√l2 + b2

D. 
l

√l2 + b2 + h2

Answer: A

https://dl.doubtnut.com/l/_LUwgwREdw41q
https://dl.doubtnut.com/l/_UdyB4zoiClLb


Watch Video Solution

67. Equal charges Q are placed at the four corners A, B, C, D of a square of

length a. The magnitude of the force on the charge at B will be

A. 
3q2

4πε0a
2

B. 
q2

4πε0a
2

C. 
1 + 2√2

2
q2

4πε0a
2

D. 2 +
1

√2

q2

4πε0a
2

Answer: C

Watch Video Solution

( )
( )

https://dl.doubtnut.com/l/_UdyB4zoiClLb
https://dl.doubtnut.com/l/_YsKsiXpmjHyO


68.   

A small part of dl length is removed from a ring having charge per unit

length λ. Find electric �eld at centre due to remaining ring.

A. zero

B. 
-λl

4πε0a
2

C. in�nity

D. 
λ

4πε0l

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_OWqgVvquNK3y


69. Two point charge q1 = 2μC and q2 = 1μC are placed at distance b = 1

and a = 2cm from the origin on the y and x axes as shown in �gure .The

electric �eld vector at point (a), (b) will subtend on angle θ with the "x-

axis" given by 

A. tanθ = 1

B. tanθ = 2

C. tanθ = 3

D. tanθ = 4

Answer: B

https://dl.doubtnut.com/l/_LuFjaPCxW0dH


Watch Video Solution

70. Two small spherical balls each carrying a charge Q = 10μC are

suspended by two insulating threads of equal lengths 1cm each, from a

point �xed in the ceiling. It is found that in equilibrium threads are

separated by an angle 60 ∘  between them, as shown in �gure. What is the

tension in the threads 

(Given 
1

4πε0
= 9 × 109Nm /C2 )  

A. 18 N

B. 1.8 N

https://dl.doubtnut.com/l/_LuFjaPCxW0dH
https://dl.doubtnut.com/l/_qHgpXPVCKzYl


C. 0.18 N

D. None of these

Answer: B

Watch Video Solution

71. An in�nite number of charges, each of charge 1μC are placed on the x-

axis with co-ordinates x = 1, 2, 4, 8…. ∞ If a charge of 1C is kept at the

origin, then what is the net force action on 1C charge

A. 9000 N

B. 12000 N

C. 24000 N

D. 36000 N

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_qHgpXPVCKzYl
https://dl.doubtnut.com/l/_Z0dwMuxHJ6yM


72. An electron moving with the speed 5 × 106 per sec is shot parallel to

the electric �eld of intensity 1 × 103N /C. Field is responsible for the

retardation of motion of electron. Now evaluate the distance travelled by

the electron before coming to rest for an instant (mass of

e = 9 × 10 - 31Kg charge = 1.6 × 10 - 19C

A. 7 m

B. 0.7 mm

C. 7 cm

D. 0.7 cm

Answer: C

Watch Video Solution

)

73. An electric dipole coincides on Z-axis and its mid-point is on origin of

the coordinates system. The electric �eld at an axial point at a distance z

https://dl.doubtnut.com/l/_Z0dwMuxHJ6yM
https://dl.doubtnut.com/l/_qHopHycxYHLo
https://dl.doubtnut.com/l/_BSK5UZva2ERF


from origin is E ( z )  and electric �eld at an equatorial point at a distance y

from origin is E ( y ) . Here, z = y > > a, so 
E ( z )

E ( y )
= ...

A. 1

B. 4

C. 3

D. 2

Answer: D

Watch Video Solution

| |

74. The point charges +q, - 2q and +q are placed at point 

(x = 0, y = a, z = 0), (x = 0, y = 0, z = 0) and (x = a, y = 0, z = 0),

repectively. The magnitude and direction of the electric dipole moment

vector of this charge assembly are

A. √2qa along + y -direction

https://dl.doubtnut.com/l/_BSK5UZva2ERF
https://dl.doubtnut.com/l/_MeX2btmX6NEb


B. √2qa along the line joining points (x = 0, y = 0, z = 0) and 

(x = a, y = a, z = 0)

C. qa along the line joining point (x = 0, y = 0, z = 0) and 

(x = a, y = a, z = 0)

D. √2qa along + x-direction

Answer: B

Watch Video Solution

75. A cylinder of radius R and length L is placed in a uniform electric �eld 

E parallel to the axis. The total �ux for the surface of the cylinder is given

by

A. 2πR2E

B. πR2 /E

C. πR2 - πR /E

D. zero

( )

https://dl.doubtnut.com/l/_MeX2btmX6NEb
https://dl.doubtnut.com/l/_AtZ3b5Bq77Yg


Answer: D

Watch Video Solution

76. A charge 10μC is placed at the centre of a hemisphere of radius 

R = 10cm as shown. The electric �ux through the hemisphere (in MKS

units)is 

A. 20 × 105

B. 10 × 105

C. 6 × 105(

https://dl.doubtnut.com/l/_AtZ3b5Bq77Yg
https://dl.doubtnut.com/l/_ixW7fgLreTBu


D. 2 × 105

Answer: C

Watch Video Solution

77. Electric charge is uniformly distributed along a straight wire of radius

1mm. The charge per centimeter length of the wire is Q coulomb. Another

cylindrical surface of radius 50cm and length 1m symmetrically enclose

the wire as shown in �gure. The total electric �ux passing through the

https://dl.doubtnut.com/l/_ixW7fgLreTBu
https://dl.doubtnut.com/l/_H2u6PhAJxq52


cylindrical surface is 

A. 
Q
ε0

B. 
100Q
ε0

C. 
10Q

πε0

D. 
100Q

πε0

Answer: B

Watch Video Solution

( )

( )

https://dl.doubtnut.com/l/_H2u6PhAJxq52


Watch Video Solution

78. A square surface of side Lm is in the plane of the paper. A uniform

electric �eld 
→
E(V /m), also in the plane of the paper, is limited only to the

lower half of the square surface (see �gure). The electric �ux in SI units

associated with the surface is: 

A. zero

B. EL2

C. EL2 / 2ε0

D. EL2 /2

( )

https://dl.doubtnut.com/l/_H2u6PhAJxq52
https://dl.doubtnut.com/l/_G9iMY6qPQPze


Answer: A

Watch Video Solution

79. Which one of the following graphs represents the variation of electric

�eld with distance r from the centre of a charged spherical conductor of

radius R?

A. 

B. 

C. 

https://dl.doubtnut.com/l/_G9iMY6qPQPze
https://dl.doubtnut.com/l/_xl2TFzM7rUqE


D. 

Answer: A

Watch Video Solution

80. In a uniformly charged sphere of total charge Q and radius R, the

electric �eld E is plotted as function of distance from the centre, The

graph which would correspond to the above will be:

A. 

B. 

https://dl.doubtnut.com/l/_xl2TFzM7rUqE
https://dl.doubtnut.com/l/_RLLjGoTlqVG4


C. 

D. 

Answer: C

Watch Video Solution

81. An electric dipole is situated in an electric �eld of uniform intensity E

whose dipole moment is p and moment of inertia is I. If the dipole is

displaced slightly from the equilibrium position, then the angular

frequency of its oscillations is

A. 
pE
I

1 / 2

B. 
pE
I

3 / 2

( )
( )

https://dl.doubtnut.com/l/_RLLjGoTlqVG4
https://dl.doubtnut.com/l/_Ptq0nvdvjzMt


C. 
I
pE

1 / 2

D. 
p
IE

1 / 2

Answer: A

Watch Video Solution

( )
( )

82. Two point charges ( + Q) and ( - 2Q) are �xed on the X-axis at

positions a and 2a from origin respectively. At what positions on the axis,

the resultant electric �eld is zero

A. only x = √2a

B. only x = - √2a

C. Both x = ± √2a

D. only x =
3a
2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Ptq0nvdvjzMt
https://dl.doubtnut.com/l/_JGe5jcjjwi4C


83. Charge q2 of mass m revolves around a stationary charge q1 in a

circulare orbit of radius r. The orbital periodic time of q2 would be

A. 
4π2mr3

kq1q2

1 / 2

B. 
kq1q2

4π2mr3

1 / 2

C. 
4π2mr4

kq1q2

1 / 2

D. 
4π2mr2

kq1q2

1 / 2

Answer: A

Watch Video Solution

[ ]
[ ]
[ ]
[ ]

84. Four charges equal to -Q are placed at the four corners of a square

and a charge q is at its centre. If the system is in equilibrium the value of

q is

https://dl.doubtnut.com/l/_JGe5jcjjwi4C
https://dl.doubtnut.com/l/_2pkNRlNH3vIe
https://dl.doubtnut.com/l/_qxIyoxpWVtuM


A. 
-Q
4

1 + 2√2

B. 
Q
4

1 + 2√2

C. 
-Q
2

1 + 2√2

D. 
Q
2

1 + 2√2

Answer: B

Watch Video Solution

( )

( )

( )

( )

85. The distance between the two charges 25μC and 36μC is 11cm. At

what point on the line joining the two, the intensity will be zero

A. At a distance of 5 cm from 25μC

B. At a distance of 5 cm from 36μC

C. At a distance of 4 cm from 25μC

D. At a distance of 4 cm from 36μC

Answer: A

https://dl.doubtnut.com/l/_qxIyoxpWVtuM
https://dl.doubtnut.com/l/_3gwAWZ89EKxX


Watch Video Solution

86. The electric �eld at a point due to an electric dipole, on an axis

inclined at an angle θ < 90 ∘  to the dipole axis, is perpendicular to the

dipole axis, if the angle θ is

A. tan - 1(2)

B. tan - 1 1
2

C. tan - 1 √2

D. tan - 1 1

√2

Answer: C

Watch Video Solution

( )

( )
( )

( )

87. If 1010 electrons are acquired by a body every second, the time

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

https://dl.doubtnut.com/l/_3gwAWZ89EKxX
https://dl.doubtnut.com/l/_FBmII83wqc1p
https://dl.doubtnut.com/l/_q2TiCOTCawPN


A. 2h

B. 2 days

C. 2 yr

D. 20 yr

Answer: D

Watch Video Solution

88. ABC is an equilateral triangle. Charges -2q are placed at each corner.

The electric intensity at O will be 

https://dl.doubtnut.com/l/_q2TiCOTCawPN
https://dl.doubtnut.com/l/_GaelNdlF74Ju


A. 
1

4πε0

q

r2

B. 
1

4πε0

q
r

C. zero

D. 
1

4πε0

3q

r2

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_GaelNdlF74Ju


89. Two equally charged, indentical metal spheres A and B repel each

other with a force F. The spheres are kept �xed with a distance r between

them. A third identical, but uncharged sphere C is brought in contact

with A and The magnitude of the net electric force on C is

A. F

B. F /4

C. F /2

D. 4F

Answer: A

Watch Video Solution

90. Two point charges +10 - 7C and -10 - 7C are placed at A and B 20 cm

apart as shown in the �gure. Calculate the electric �eld at C, 20 cm apart

https://dl.doubtnut.com/l/_6vmidp6n6mIu
https://dl.doubtnut.com/l/_svfekkcNFhMP


from both A and B. 

A. 1.5 × 10 - 5NC - 1

B. 2.2 × 104NC - 1

C. 3.5 × 106NC - 1

D. 3.0 × 105NC - 1

Answer: B

Watch Video Solution

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


91. In�nite charges of magnitude q each are lying at x = 1, 2, 4, 8…. meter

on X-axis. The value of intensity of electric �eld at point x = 0 due to

these charges will be

A. 12 × 109qNC - 1

B. zero

C. 6 × 109qNC - 1

D. 4 × 109qNC - 1

Answer: A

Watch Video Solution

92. Two copper balls, each weighing 10g are kept in air 10cm apart. If one

electron from every 106 atoms in trandferred from one ball to the other,

the coulomb force between them is (atomic weight of copper is 63.5)

A. 2.0 × 1010N

https://dl.doubtnut.com/l/_aJuQQ1Amnh9K
https://dl.doubtnut.com/l/_fwtvsBFGviJ3


B. 2.0 × 104N

C. 2.0 × 108N

D. 2.0 × 106N

Answer: C

Watch Video Solution

93. A wooden block performs SHM on a frictionless surface with

frequency, v0. The block carries a charge +Q on its surface. If now a

uniform electric �eld 
→
E is switched on as shwon in �gure., then the SHM

of the block will be 

https://dl.doubtnut.com/l/_fwtvsBFGviJ3
https://dl.doubtnut.com/l/_KFwvSohJvDXO


A. of the same frequencty and with shifted mean position

B. of the same frequency and with the same mean position

C. of changed frequency and with shifted mean position

D. of changed frequency and with the same mean position

Answer: A

Watch Video Solution

94. A thin conducting ring of radius R is given a charge +Q, Fig. The

electric �eld at the center O of the ring due to the charge on the part 

AKB of the ring is E. The electric �eld at the center due to the charge on

https://dl.doubtnut.com/l/_KFwvSohJvDXO
https://dl.doubtnut.com/l/_fn8to9Ya41k4


part ACDB of the ring is 

A. E along KO

B. 3 E along OK

C. 3E along KO

D. E along OK

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_fn8to9Ya41k4


95. Four point +ve charges of same magnitude(Q) are placed at four

corners of a rigid square frame as shown in �gure. The plane of the frame

is perpendicular to z-axis. If a -ve point charge is placed at a distance z

away from the above frame (z < < L) then  

A. negative charge oscillates along the Z-axis

B. it moves away from the frame

C. it moves slowly towards the frame and stays in the plane of the

frame

D. it passes through the frame only once

https://dl.doubtnut.com/l/_fn8to9Ya41k4
https://dl.doubtnut.com/l/_LNnHoYgeWAzr


Answer: A

Watch Video Solution

96. A hollow cylinder has a charge qC within it. If ϕ is the electric �ux in

unit of voltmeter associated with the curved surface B the �ux linked with

the plane surface A in unit of voltmeter will be  

A. 
1
2

q
ε0

- ϕ

B. 
q

2ε0

C. 
ϕ

3

D. 
q
ε0

- ϕ

( )

https://dl.doubtnut.com/l/_LNnHoYgeWAzr
https://dl.doubtnut.com/l/_kSGaZD1JmrPd


Answer: A

Watch Video Solution

97. The adjacent diagram shows a charge +Q held on an insulating

support S and enclosed by a hollow spherical conductor, O represent the

center of the spherical conductors and P is a point such that OP = x and 

SP = r .The electric �eld at point P will be 

https://dl.doubtnut.com/l/_kSGaZD1JmrPd
https://dl.doubtnut.com/l/_tVB6BeliAPrq


A. 
Q

4πε0x
2

B. 
Q

4πε0r
2

C. 0

D. None of these

Answer: A

Watch Video Solution

98. An in�nitely long thin straight wire has uniform linear charge density

of 1/3Cm - 1 .Then the magnitude of the electric intensity at a point 18cm

away is

A. 0.33 × 1011NC - 1

B. 3 × 1011NC - 1

C. 0.66 × 1011NC - 1

D. 1.32 × 1011NC - 1

https://dl.doubtnut.com/l/_tVB6BeliAPrq
https://dl.doubtnut.com/l/_Q2gAs7RCroaW


Answer: A

Watch Video Solution

99. Two concentric conducting thin spherical shells A andB having radii rA

and r8 r8 > rA  are charged to QA and -QB QB > QA . The electric

�eld strength along a line passing through the centre varies with the

distance x as :

A. 

B. 

C. 

( ) (| | | | )

https://dl.doubtnut.com/l/_Q2gAs7RCroaW
https://dl.doubtnut.com/l/_8vsJEkECPxBe


D. 

Answer: A

Watch Video Solution

100. Two identical charged spheres suspended from a common point by

two mass-less strings of length l are initially at a distance d ( d < < l)

apart because of their mutual repulsion . The charge begins to leak from

both the spheres at a constant rate. As a result the charge approach each

other with a velocity v. Then as a function of distance x between them .

A. v ∝ x - 1 / 2

B. v ∝ x - 1

C. v ∝ x1 / 2

D. v ∝ x

https://dl.doubtnut.com/l/_8vsJEkECPxBe
https://dl.doubtnut.com/l/_rAckN0RpfAM9


Answer: A

Watch Video Solution

101. An electron is released from the bottom plate A as shown in the

�gure E = 104N /C . The velocity of the electron when it reaches plate B

will be nearly equal to 

A. 0.85 × 107ms - 1

B. 1.0 × 107ms - 1

C. 1.25 × 107ms - 1

D. 1.65 × 107ms - 1

( )

https://dl.doubtnut.com/l/_rAckN0RpfAM9
https://dl.doubtnut.com/l/_UhNmKEt94Udk


Answer: A

Watch Video Solution

102. Charges q is uniformly distributed over a thin half ring of radius R.

The electric �eld at the centre of the ring is

A. 
q

2π2ε0R
2

B. 
q

4π2ε0R
2

C. 
q

4πε0R
2

D. 
q

2πε0R
2

Answer: A

Watch Video Solution

103. In the given �gure two tiny conducting balls of identical mass m and

identical charge q hang from non-conducting threads of equal length L.

https://dl.doubtnut.com/l/_UhNmKEt94Udk
https://dl.doubtnut.com/l/_qz1rT6Mi83dG
https://dl.doubtnut.com/l/_w6gkH4br8e4m


Assume that θ is so small that than θ ≈ sinθ, then for equilibrium x is

equal to 

A. 
q2L

2πε0mg

1 / 3

B. 
qL2

2πε0mg

1 / 3

C. 
q2L2

4πε0mg

1 / 3

D. 
q2L

4πε0mg

1 / 3

( )
( )
( )
( )

https://dl.doubtnut.com/l/_w6gkH4br8e4m


Answer: A

Watch Video Solution

104. Two small spheres of masses M1and M2 are suspended by weightless

insulating threads of lengths L1 and L2. The spheres carry charges Q1

and Q2 respectively. The spheres are suspended such that they are in

level with one another and the threads are inclined to the vertical at

angles θ1 and θ2respectively . Which one of the following conditions is

essential for θ1 = θ2 ?

A. M1 ≠ M2 but Q1 = Q2

B. M1 = M2

C. Q1 = Q2

D. L1 = L2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_w6gkH4br8e4m
https://dl.doubtnut.com/l/_Iv9x7HHQaiLJ


Assertion and Reason

105. At which distance along the centre axis of a uniformaly charged

plastic disc of radius R is the magnitude of the electric �eld equal to one-

half the magnitude of the �eld at the centre of the surface of the disc ?

A. 
R

√2

B. 
R

√3

C. √2R

D. √3R

Answer: B

Watch Video Solution

1. Assertion Mass of ion is slightly di�ered from its element. 

Reason Ion is formed, when some electrons are removed or added, so

https://dl.doubtnut.com/l/_Iv9x7HHQaiLJ
https://dl.doubtnut.com/l/_Jv0PvlsaP1Nm
https://dl.doubtnut.com/l/_9pKf1p5a2p5L


mass changes.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: A

Watch Video Solution

2. Assertion. When charges are shared between any two bodies, no

charge is really lost but some loss of energy does occur. 

Reason. Some energy disappears in the from of heat, sparking etc.

https://dl.doubtnut.com/l/_9pKf1p5a2p5L
https://dl.doubtnut.com/l/_xsJpEFa78dLR


A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: B

Watch Video Solution

3. Assetrion: The coulomb force is the dominating force in the universe. 

Reason: The coulomb force is weaker than the gravitational force.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion

https://dl.doubtnut.com/l/_xsJpEFa78dLR
https://dl.doubtnut.com/l/_t51wzIS2XWoy


B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If both Assertion and Reason are false

Watch Video Solution

4. Assertion Due to two charges electric �eld cannot be zero at some

simultaneously. 

Reason Field is a vector quantity

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

https://dl.doubtnut.com/l/_t51wzIS2XWoy
https://dl.doubtnut.com/l/_4QZXDmXI7YBO


D. If Assertion is false but Reason is true

Answer: B

View Text Solution

5. Assertion At the centre of the line joining two equal and opposite

charges, E = 0  

Reason At the centre of the line joining two equal and similar charge,

E ≠ 0.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If both Assertion and Reason are false

https://dl.doubtnut.com/l/_4QZXDmXI7YBO
https://dl.doubtnut.com/l/_LVSeTMgOuOUb


Watch Video Solution

6. Assertion A point charge produces a uniform electric �eld. 

Reason Due to a point charge, electric lines of forces are parallel and

equidistant.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If both Assertion and Reason are false

Watch Video Solution

https://dl.doubtnut.com/l/_LVSeTMgOuOUb
https://dl.doubtnut.com/l/_JQM84STJ36qr


7. Assertion: A point charge is brought in an electric �eld. The �eld at a

nearby point will increase, whatever be the nature of the charge. 

Reason: The electric �eld is independent of the nature of charge.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If both Assertion and Reason are false

Answer: D

Watch Video Solution

8. Assertion: On going away from a point charge or a small electric dipole,

electric �eld decreases at the same rate in both the cases 

https://dl.doubtnut.com/l/_8cHjBpHJf86J
https://dl.doubtnut.com/l/_ylXwrje9TbCB


Reason: Electric �eld is inversly proportional to square of distance from

the charge or an electric dipole.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If both Assertion and Reason are false

Answer: D

Watch Video Solution

9. Assetrion: Electric lines of force never cross each other. 

Reason: Electric �eld at a point superimpose to give one resultant electric

�eld

https://dl.doubtnut.com/l/_ylXwrje9TbCB
https://dl.doubtnut.com/l/_lGCaUJBVppTG


A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If both Assertion and Reason are false

Answer: D

Watch Video Solution

10. Assertion: The surface charge densities of two spherical conductors of

di�erent radii are equal. Then the electric �eld intensities near their

surface are also equal. 

Reason: Surface charge density is equal to charge per unit area.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion

https://dl.doubtnut.com/l/_lGCaUJBVppTG
https://dl.doubtnut.com/l/_JUrSN9gcq0nw


B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: B

Watch Video Solution

11. Assertion : Two identical balls are charged by q. They are suspended

from a common point by two insulating threads l each. In equilibrium, the

angle between the tension in the threads is 180 ∘ . (Ignore gravity).  

Reason : In equilibrium tension in the spring is 

T =
1

4πε0

q. q

l2

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion

https://dl.doubtnut.com/l/_JUrSN9gcq0nw
https://dl.doubtnut.com/l/_3kgL9pqWv6Es


B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: C

Watch Video Solution

12. Assertion : Half of the ring is uniformly positively charged and other

half uniformly negatively charged. Then, electric �eld is zero at centre. 

https://dl.doubtnut.com/l/_3kgL9pqWv6Es
https://dl.doubtnut.com/l/_FiFtVO6cvUVr


  

Reason : At the centre of uniformly charged ring, electric �eld is zero.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: D

https://dl.doubtnut.com/l/_FiFtVO6cvUVr


Watch Video Solution

13. Assertion : If a dipole is enclosed by a surface, then according to

Gauss's law, electric �ux linked with it will be zero. 

Reason : The charge enclosed by a surface is zero.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_FiFtVO6cvUVr
https://dl.doubtnut.com/l/_wgKkUe9ryCFk


14. Statement I: In a region where uniform electric �eld exists, the net

charge with in volume of any size is zero. 

Statement II: The electric �ux within any closed surface in region of

uniform electirc �eld is zero.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_B5C3xPtdpAM9


Match the columns

15. Assertion : With the help of Gauss's theorm we can �nd electric �eld at

any point. 

Reason : Gauss's theorem can be applied for any type of charge

distribution.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_gNeknYjSQ50G
https://dl.doubtnut.com/l/_GibWDwpIOt12


1. Match the following two columns. 

Watch Video Solution

2. Two charges +q and -q are placed at distance r. Match the following two

columns when distance between them is changed to r'. 

Watch Video Solution

https://dl.doubtnut.com/l/_GibWDwpIOt12
https://dl.doubtnut.com/l/_UNFJbvm7fntY
https://dl.doubtnut.com/l/_pfbcKVkialLy


3. Match the �eld lines given in Column I with charge con�guration due to

which �eld lines exist in Column II. 

A. A - S , P - R , C - Q , D - P

B. A - R , P - S , C - Q , D - P

C. A - S , P - Q , C - R , D - P

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


D. A - P , P - R , C - Q , D - S

Answer: A

Watch Video Solution

4. Four metallic plates are charged as shown in �gure. Now, match the

following two columns. 

I
σ
∣ Ii

- 2σ
∣ III

σ
∣ IV  

View Text Solution

https://dl.doubtnut.com/l/_pfbcKVkialLy
https://dl.doubtnut.com/l/_xqckDGVt8dNQ
https://dl.doubtnut.com/l/_bMeOOwKZX5y4


Medical entrances gallery

5. Match the following two columns. 

Watch Video Solution

1. An electric dipole is placed at an angle of 30 ∘  with an electric �eld

intensity 2 × 105N /C. It experiences a torque equal to 4Nm. The charge on

the dipole, if the dipole length is 2cm, is

A. 8 mC

https://dl.doubtnut.com/l/_bMeOOwKZX5y4
https://dl.doubtnut.com/l/_aAbuzx1CtPHx


B. 2 mC

C. 5 mC

D. 7μC

Answer: B

Watch Video Solution

2. The electric �eld in a certain region is acting radially outwards and is

given by E = Ar. A charge contained in a sphere of radius ′ a′  centred at

the origin of the �eld, will given by

A. 4πε0Aa
2

B. Aε0a
2

C. 4πε0Aa
3

D. ε0Aa
3

Answer: C

https://dl.doubtnut.com/l/_aAbuzx1CtPHx
https://dl.doubtnut.com/l/_5yDNWo21gReH


Watch Video Solution

3. A Gaussian surface in the cylinder of cross-section πa2 and length L is

immersed in a uniform electric �eld E with the cylinder axis parallel to the

�eld. The �ux ϕ of the electric �eld through the closed surface is

A. 2πa2E

B. πa2EL

C. πa2(2 + L)E

D. zero

Answer: D

View Text Solution

4. A total charge of 5μC is distributed uniformly on the surface of the thin

walled semispherical cup. If the electric �eld strength at the centre of the

https://dl.doubtnut.com/l/_5yDNWo21gReH
https://dl.doubtnut.com/l/_691wSZnBjECk
https://dl.doubtnut.com/l/_Wk2aOeJdAj6P


hemisphere is 9 × 108NC - 1, then the radius of the cup is  

1
4πε0

= 9 × 109N - m2C - 2

A. 5 mm

B. 10 mm

C. 5 cm

D. 10 cm

Answer: A

View Text Solution

( )

5. Two small spherical shells a and B are given positive charges of 9 C and

4 C respectively and placed such that their centres are separated by 10 m.

If P is a point in between them, where the electric �eld intensity is zero,

then the distance of the point P from the centre of A is

A. 5 m

https://dl.doubtnut.com/l/_Wk2aOeJdAj6P
https://dl.doubtnut.com/l/_X3UyiFjs5Vr0


B. 6 m

C. 7m

D. 8 m

Answer: B

Watch Video Solution

6. a point charge q is situated at a distance r from one end of a thin

conduction rod of length L having a charge Q (uniformly distributed a

long its length).�nd the magnitudes of electric force between the two.

A. 
Kqq

r2

B. 
2KQ

r(r + L)

C. 
KQq
r(r - L)

D. 
KQq

r(r + L)

Answer: D

https://dl.doubtnut.com/l/_X3UyiFjs5Vr0
https://dl.doubtnut.com/l/_4wgBKMdUTqVJ


Watch Video Solution

7. When 1019 electrons are removed from a neutral metal plate through

some process, then the charge on it becomes

A. +1.6C

B. -1.6C

C. 1019C

D. 10 - 19C

Answer: A

Watch Video Solution

8. A charge Q is uniformly distributed over a large plastic plate. The

electric �eld at a point P close to the centre of the plate is 10Vm - 1. If the

plastic plate is replaced by a copper plate of the same geometrical

https://dl.doubtnut.com/l/_4wgBKMdUTqVJ
https://dl.doubtnut.com/l/_yQcjlFUhfyqK
https://dl.doubtnut.com/l/_6pszaVBqusL0


dimension and carryin the same charge Q, the electric �eld at the point P

will become

A. zero

B. 5Vm - 1

C. 10Vm - 1

D. 20Vm - 1

Answer: C

Watch Video Solution

9. A uniform electric �eld E is created between two parallel 

., charged plates as shown in �gure . An electron 

. enters the �eld symmetrically between the plataes with a 

. speed `v_0. The length of each plate is l. Find the angle of 

. deviation of the path of the electron as it comes out 

https://dl.doubtnut.com/l/_6pszaVBqusL0
https://dl.doubtnut.com/l/_flWckB9MeKEG


. of the �eld. 

A. θ = tan - 1 El

mv2
0

B. θ = tan - 1 eEl

mv2
0

C. θ = tan - 1 eEl
mv0

D. θ = tan - 1 eE

mv2
0

Answer: B

Watch Video Solution

( )
( )
( )

10. The line A A' is on charged in�nite conducting plane which is

perpendicular to the plane of the paper. The plane has a surface density

https://dl.doubtnut.com/l/_flWckB9MeKEG
https://dl.doubtnut.com/l/_LjQCAsK4KUMA


of charge of magnitude q. B is connected by string from a point on the

line A A'. The tangent of angle (θ) formed between the line A A' and the

string is 

A. 
qσ

2ε0mg

B. 
qσ

4πε0mg

https://dl.doubtnut.com/l/_LjQCAsK4KUMA


C. 
qσ

2πε0mg

D. 
qσ

ε0mg

Answer: A

View Text Solution

11. The electric �eld at a point on equatorial of a dipole and direction of

the dipole moment

A. 180 ∘

B. 0 ∘

C. 45 ∘

D. 90 ∘

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_LjQCAsK4KUMA
https://dl.doubtnut.com/l/_TlLbcoGnpZoh
https://dl.doubtnut.com/l/_kckI78C7rSlc


12. Pick out the statement which is incorrect?

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

of the �eld

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

electric �eld

C. Field lines never intersect

D. The electric �eld lines form closed loop

Answer: D

Watch Video Solution

13. An electron of mass me initially at rest moves through a certain

distance in a uniform electric �eld in time t1. A proton of mass mp also

initially at rest takes time t2 to move through an equal distance in this

uniform electric �eld.Neglecting the e�ect of gravity, the ratio of t2 / t1 is

nearly equal to

https://dl.doubtnut.com/l/_kckI78C7rSlc
https://dl.doubtnut.com/l/_5jns5PYnRlZL


A. 1

B. 
Mp

Me

C. 
Me

Mp

D. 1836

Answer: B

Watch Video Solution

√
√

14. Two charges 10μC and - 10μC are placed at points A. and B

separated by a distance of 10 cm. Find the electric. �eld at a point P on

the perpendicular bisector of AB at. a distance of 12 cm from its middle

point.

A. 16.4 × 106NC - 1

B. 28.4 × 106NC - 1

C. 8.2 × 106NC - 1

https://dl.doubtnut.com/l/_5jns5PYnRlZL
https://dl.doubtnut.com/l/_xwcpuenN6fy7


D. 4.1 × 106NC - 1

Answer: D

Watch Video Solution

15. A uniform electric �eld exists in space. Find the �ux of this �eld

through a cylindrical surface with the axis parallel to the �eld.

A. 
σ

2πrε0

B. 
σ
ε0

C. zero

D. 
σ

2ε0

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_xwcpuenN6fy7
https://dl.doubtnut.com/l/_zo6qCUqHoS4N


16. An inclined plane of length 5.60 m making an angle of 45 ∘  with the

horizontal is placed in a uniform electric �eld E = 100Vm - 1. A particle of

mass 1kg and charge 10 - 2C is allowed to slide down from rest position

from maximum height of slope. If the coe�cient of friction is 0.1, then the

time taken by the particle to reach the bottom is

A. 1 s

B. 1.41 s

C. 2 s

D. None of these

Answer: B

Watch Video Solution

17. Two charge spheres separated at a distance d exert a force F on each

other. If they are immersed in a liquid of dielectric constant K=2, then the

force (if all conditions are same) is

https://dl.doubtnut.com/l/_bPmR6tC5fyot
https://dl.doubtnut.com/l/_nOkb7hRPVc1l


A. F /2

B. F

C. 2F

D. 4F

Answer: A

Watch Video Solution

18. If a charge on the body is 1nC, then how many electrons are present

on the body?

A. 1.6 × 1019

B. 6.25 × 109

C. 6.25 × 1027

D. 6.25 × 1028

Answer: B

https://dl.doubtnut.com/l/_nOkb7hRPVc1l
https://dl.doubtnut.com/l/_8Y8si9y45plF


Watch Video Solution

19. Electric �eld at a point of distance r from a uniformly charged wire of

in�nite length having linear charge density λ is directly proportional to

A. r - 1

B. r

C. r2

D. r - 2

Answer: A

Watch Video Solution

20. Two equal and opposite charges of masses m1 and m2 are accelerated

in a uniform electric �eld through the same distance. What is the ratio of

their accelerations, if their ratio of masses is 
m1

m2
= 0.5?

https://dl.doubtnut.com/l/_8Y8si9y45plF
https://dl.doubtnut.com/l/_holQZ6ddSXSv
https://dl.doubtnut.com/l/_DsleQKEeAgJ7


A. 
a1

a2
= 0.5

B. 
a1

a2
= 1

C. 
a1

a2
= 2

D. 
a1

a2
= 3

Answer: C

Watch Video Solution

21. An electric dipole of dipole moment p is placed in a uniform external

electric �eld E. Then, the

A. toeque experienced by the dipole is E × p

B. torque is zero, if p is perpendicular to E

C. torque is maximum, if p is perpendicular to E

D. potential energy is maximum, if p is parallel to E

Answer: C

https://dl.doubtnut.com/l/_DsleQKEeAgJ7
https://dl.doubtnut.com/l/_lw9QpO6gOzTj


Watch Video Solution

22. An electric dipole in a uniform electric �eld experiences (When it is

placed at an angle θ with the �eld)

A. Both a torque and a net force

B. Only a force but no torque

C. Only a torque but no net force

D. No torque and no net force

Answer: A

Watch Video Solution

23. What is the nature of Gaussian surface involved in Gauss's law of

electrostatics?

A. Scalar

https://dl.doubtnut.com/l/_lw9QpO6gOzTj
https://dl.doubtnut.com/l/_2kWMKKyOSLb2
https://dl.doubtnut.com/l/_5etlTvXQvz7L


B. Electrical

C. Magnetic

D. Vector

Answer: D

Watch Video Solution

24. Two path balls carrying equal charges are suspended from a common

point by strings of equal length, the strings are rightly clamped at half

the height. The equilibrium separation between the balls, now becomes : 

A. 
1

√2

2( )

https://dl.doubtnut.com/l/_5etlTvXQvz7L
https://dl.doubtnut.com/l/_yhWSQmF5NDqH


B. 
r

3
√2

C. 
2r

√3

D. 
2r
3

Answer: B

Watch Video Solution

( )
( )
( )

25. An electric charge does not have which of the following properties?

A. Total charge conservation

B. Quantisation of charge

C. Two types of charge

D. Circular line of force

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_yhWSQmF5NDqH
https://dl.doubtnut.com/l/_YR73GQzn2FZX


26. The net electric force on a charge of +3μC at the mid-point on the line

joining two charges of magnitude +2μC and -2μC separated by the

distance of 6 mm, is

A. 6000 N

B. 500 N

C. 60 N

D. zero

Answer: D

Watch Video Solution

27. The force of repulsion between two electrons at a certain distance is F.

The force between two protons separated by the same distance is

mp = 1836me( )

https://dl.doubtnut.com/l/_YR73GQzn2FZX
https://dl.doubtnut.com/l/_8k0MeXrHc9ZM
https://dl.doubtnut.com/l/_IFfroT5q03vY


A. 2F

B. F

C. 1836 F

D. 
F

1836

Answer: B

Watch Video Solution

28. A point charge q is placed at a distance a /2 directly above the centre

of a square of side a. The electric �ux through the square is

A. q /ε0

B. q /2ε0

C. 
q

4ε0

D. q /ε0

Answer: D

https://dl.doubtnut.com/l/_IFfroT5q03vY
https://dl.doubtnut.com/l/_NqfM6syGdZas


Watch Video Solution

29. Electrical force is acting between two charge kept in vacuum. A copper

plate is placed between the charges, the force now is

A. more

B. less but not zero

C. remains unchanged

D. zero

Answer: B

View Text Solution

30. Equal charges q are placed at the vertices A and B of an equilatral

triangle ABC of side a. The magnitude of electric �eld at the point C is

A. 
q

4πε0a
2

https://dl.doubtnut.com/l/_NqfM6syGdZas
https://dl.doubtnut.com/l/_e8ymAfn7NIsU
https://dl.doubtnut.com/l/_zmYu836gypyv


B. 
√2q

4πε0a
2

C. 
√2q

4πε0a
2

D. 
2q

4πε0a
2

Answer: C

Watch Video Solution

31. Two charges +4e and +e are at a distance x apart. At what distance,a

charge q must be placed from charge +e so that is in equilibrium

A. 
x
2

B. 
x
3

C. 
x
6

D. 
2x
3

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_zmYu836gypyv
https://dl.doubtnut.com/l/_PPyKZsyYfNZ6


32. A mass m = 20g has a charge q = 3.0mC. It moves with a velocity of 20

m/s and enters a region of electric �eld of 80 N/C in the same direction as

the velocity of the mass. The velocity of the mass after 3 s in this region is

A. 40ms - 1

B. 44ms - 1

C. 56ms - 1

D. 80ms - 1

Answer: C

Watch Video Solution

33. A rod lies along the X-axis with one end at the origin and the other at

x → ∞. It carries a uniform charge λCm - 1. The electric �eld at the point 

x = - a on the axis will be

https://dl.doubtnut.com/l/_PPyKZsyYfNZ6
https://dl.doubtnut.com/l/_OoQB2yOgYYMh
https://dl.doubtnut.com/l/_LAWQnFvIUtzU


A. E =
λ

4πε0a
- î

B. E =
λ

4πε0a
î

C. E =
λ

2πε0a
- î

D. E =
λ

2πε0a
î

Answer: C

View Text Solution

( )
( )
( )
( )

34. Consider the charge con�guration and a spherical Gaussian surface as

shown in the �gure. When calculating the �ux of the electric �eld over the

https://dl.doubtnut.com/l/_LAWQnFvIUtzU
https://dl.doubtnut.com/l/_yADi6Ml714x5


spherical surface, the electric �eld will be due to. 

A. +q3 alone

B. +q1 and +q3

C. +q1, + q3 and -q2

D. +q1 and -q2

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_yADi6Ml714x5


35. What is the �ux through a cube of side ′ a′  if a point charge of q is at

one of its corner :

A. 
2q
ε0

B. 
q

8ε0

C. 
q
ε0

D. 
q

2ε0
6a2

Answer: B

Watch Video Solution

36. If the electric �eld given by 5î + 4ĵ + 9k̂ , then the electric �ux

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

A. 100 unit

B. 80 unit

( )

https://dl.doubtnut.com/l/_yADi6Ml714x5
https://dl.doubtnut.com/l/_XPvuRP8O3xKK
https://dl.doubtnut.com/l/_ALDLDp7fAOLe


C. 180 unit

D. 20 unit

Answer: A

Watch Video Solution

37. Charge Q is divided into two parts which are then kept some distance

apart . The force between them will be maximum if the two parts are

A. 
Q
2

 each

B. 
Q
4

 and 
3Q
4

C. 
Q
3

 and 
2Q
3

D. None of these

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ALDLDp7fAOLe
https://dl.doubtnut.com/l/_BO5Bfp8BhjAw

