
PHYSICS

BOOKS - AAKASH SERIES

ELECTRIC CHARGES AND FIELDS

Problem

1. If  electrons move out of a body to another

body every second, then the time required to get a

total charge of 1 C on the other body is

Watch Video Solution

109

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


2. How much positive and negative charge is there in

a cup of water?

Watch Video Solution

3. A Solid contains  number of atoms. If an

electron is removed from each of 0.01% of number of

atoms, �nd the charge gained by this solid?

Watch Video Solution

5 × 1021

https://dl.doubtnut.com/l/_uOPtsONmgRKs
https://dl.doubtnut.com/l/_yCkNmBDpLJtk
https://dl.doubtnut.com/l/_4uJaP5ZX84Ua


4. Two uniform spheres A (Hollow) and B (solid) of

same radius R (

Watch Video Solution

5. Two charges  are placed at a

distance of 10cm. Where should a third charge be

placed between them so that it does not experience

any force.

Watch Video Solution

2μC and 1μC

https://dl.doubtnut.com/l/_zV98ecbEZkH2
https://dl.doubtnut.com/l/_YPnhxtpRscQg


6. Three charges +q, -q and +q are kept at the corners

of an equilateral triangle of side d. Find the resultant

electric force on a charge +q placed at the centroid O

of the triangle.

Watch Video Solution

7. A charge Q is divided into two charge q and Q-4

The value of q such that the force between them is

maximum is

View Text Solution

https://dl.doubtnut.com/l/_0QaW72lppubH
https://dl.doubtnut.com/l/_4I3tAutn7xdR


8. Calculate the ratio of electric and gravitational

force between two protons. Charge of each proton is

, mass is 

.

Watch Video Solution

1.6 × 10− 19C

1.672 × 10− 27kg and G = 6.67 × 10− 11Nm2kg− 2

9. Four charges of +q, +q +q and +q are placed at the

corners A, B, C and D of s square. The resultant force

on the charge at D

Watch Video Solution

https://dl.doubtnut.com/l/_DcybG3prBnok
https://dl.doubtnut.com/l/_SBXABnbnUSvK


10. A ring of radius R carries a uniformly distributed

charge +Q. A point charge  is placed on the axis of

the ring at a distance 2R from the centre of the ring

and released from rest. The particle executes a

simple harmonic motion along the axis of the ring.

State True or False.

Watch Video Solution

−q

11. A shower of protons from outer space deposits

equal charges +q on the earth and the moon, and

the electrostatic repulsion exactly counter balances

the gravitational attraction, How large is q ?

https://dl.doubtnut.com/l/_gZaWYiyezfXa
https://dl.doubtnut.com/l/_l23udUSl2plO


View Text Solution

12. Two point charges placed at a distance of 0.20m

in air repel each other with a certain force. When a

dielectric slab of thickness 0.08m is introduced in

between the charges, the force of interaction is half

of its previous value. Find the dielectric constant.

View Text Solution

13. Three point charges  are placed on vertices of an

equilateral triangle of side length . The charge 

q

a Q

https://dl.doubtnut.com/l/_l23udUSl2plO
https://dl.doubtnut.com/l/_EMV2tCYPhzZ2
https://dl.doubtnut.com/l/_yVKsagCxHkwd


that should be kept at centroid of triangle such that

the system is in equilibrium is equal to

Watch Video Solution

14. Four identical charges each .q. are placed at four

corners of a square of side .a.. Find the charge to be

placed at the centre of the square so that the system

of charges is in equilibrium

Watch Video Solution

https://dl.doubtnut.com/l/_yVKsagCxHkwd
https://dl.doubtnut.com/l/_9P8bBfTx7sl6


15. A charge Q is placed at the centre of the line

joining two point charges +q and +q as shown in

�gure. The ratio of charges Q and q is 

Watch Video Solution

16. A ray of light falls normally on a rectangular glass

slab. 

Draw a ray diagram showing the path of the ray till it

emerges out of the slab.

Watch Video Solution

https://dl.doubtnut.com/l/_PMheA2c3iift
https://dl.doubtnut.com/l/_2IRRz2apqcXk


17. In a liquid medium of dielectric constant K and of

speci�c gravity 2, two identically charged spheres are

suspended from a �xed point by threads of equal

lengths. The angle between them is . In another

medium of unknown dielectric constant , and

speci�c gravity 4, the angle between them becomes

. If density of material of spheres is 8gm/cc then

�nd .

Watch Video Solution

90∘

K1

120∘

K1

https://dl.doubtnut.com/l/_2IRRz2apqcXk
https://dl.doubtnut.com/l/_oLn2UidcDCnB


18. Two equal negative charges  each are �xed at

points  and  on y-axis. A positive

chaarge  is released from rest at the point 

on the x-axis. The charge Q will

Watch Video Solution

−q

(0, − a) (0, a)

Q (2a, 0)

19. The speed of light in a transparent medium is 0.6

times that of its speed in vacuum. What is the

refractive index of the medium?

Watch Video Solution

https://dl.doubtnut.com/l/_No1IoYsxuSi4
https://dl.doubtnut.com/l/_qslq4tN9e8MC


20. List four properties of the image formed by a

plane mirror

Watch Video Solution

21. A positive point charge  is located in the

plane xy at a point with radius vector .

The electric �eld vector  at a point with radius

vector , where  and r are expressed in

meter, is

Watch Video Solution

50μC

→
r 0 = 2 î + 3ĵ

→
E

→
r = 8 î − 5ĵ r0

https://dl.doubtnut.com/l/_8ISCX3vWm4bI
https://dl.doubtnut.com/l/_7PWgcCig7dnE


22. Find the force experienced by a chloride ion

having 4 electrons removed, when placed in an

electric �eld of intensity .

Watch Video Solution

2NC − 1

23. An in�nite number of charges each q are placed

in the x-axis at distances of 1, 2, 4, 8, ………meter from

the origin. If the charges are alternately positive and

negative �nd the intensity of electric �eld at origin.

Watch Video Solution

https://dl.doubtnut.com/l/_4Ux1Y6xExKw6
https://dl.doubtnut.com/l/_EapI2I8cFCqW


24. Three mass points each of mass m are placed at

the vertices of an equilateral triangle of side l. What

is the gravitational �eld and potential at the centroid

of the triangle due to the three masses?

Watch Video Solution

25. A point mass m and charge q is connected with a

spring of negligible mass with natural length L.

Initially spring is in its natural length. Now a

horizontal uniform electric �edl E is switched on as

shown. Find 

(a) the maximum separation between the mass and

https://dl.doubtnut.com/l/_LmJEFITuJzjO
https://dl.doubtnut.com/l/_iT0gQf3elcGC


the wall 

(b) Find the separation of the point mass and wall at

the equilibrium position of mass. 

(c ) FInd the enery stored in the spring at the

equilibrium position of the point mass 

Watch Video Solution

26. A point charge  is placed at origin. Let

 be the electirc �eld at three

Q

→
E A,

→
E B, and

→
E C

https://dl.doubtnut.com/l/_iT0gQf3elcGC
https://dl.doubtnut.com/l/_P5vnsBpvdcuS


points A (1,2,3), B (1,1,1), and C(2,2,2) due to charge .

Then

Watch Video Solution

Q

27. A block having charge  mass m is resting on a

smooth horizontal surface at a distance  from the

wall as shown. Discuss the motion of the block when

a uniform electic �eld E is applied horizontally

towards the wall assuming that collision of the block

with the wall is completely elastic 

Watch Video Solution

q

d

https://dl.doubtnut.com/l/_P5vnsBpvdcuS
https://dl.doubtnut.com/l/_ylbmtezHBSeq


28. A particle of charge q and mass m moves

rectilinearly under the action of an electric �eld

. Here,  are positive constants

and x is the distance from the point where the

particle was initially at rest. Then: 

(1) the motion of the particle is oscillatory with

amplitude   

(2) the mean position of the particles is at   

(3) the maximum acceleration of the particle is   

(4) All 1, 2 and 3

Watch Video Solution

E = α − βx α and β

α

β

x =
α

β
qα

m

https://dl.doubtnut.com/l/_KN8z285BNXWr


29. A thin wire of radius ..r.. carries a charge q. Find

the magnitude of the electric �eld strength on the

axis of the ring as a function of distance L from the

centre. Find the same for  Find maximum

�eld strength and the corresponding distance L. 

Watch Video Solution

L > > r

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


30. The surface charge density of a thin charged disc

of radius R is . The value of the electric �eld at the

centre of the disc . With respect to the �eld at

the centre, the electric �eld along the axis at a

distance R from the centre of the disc is

A. A. reduced by 70.7%

B. B. reduced by 29.3%

C. C. reduced by 9.7 %

D. D. reduced by 14.6%

Answer:

Watch Video Solution

σ

σ

2 ∈0

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


31. A particle that carries a charge  is placed at

rest in uniform electric �eld 10N/C. It experiences a

force and moves. In a certain time .t., it is observed to

acquire a velocity  m/s. The given electric

�eld intersects a surface of area  in the x-z plane.

Find the Electric �ux through the surface.

View Text Solution

. − q.

10 î − 10ĵ

1m2

32. 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

https://dl.doubtnut.com/l/_YmIyMmwwsYPL
https://dl.doubtnut.com/l/_pWN2bTeArNw6
https://dl.doubtnut.com/l/_gmYZI26n7Wod


perpendicular to the plane of the �gure as a function

of distance x from point O is (assume x>>>a) 

Watch Video Solution

33. The electric �eld in a region is given by

. Find the charge contained inside a

cubical volume bounded by the surface x=0, x= a, y= 0,

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

→
E = E0 î

x

L

https://dl.doubtnut.com/l/_gmYZI26n7Wod
https://dl.doubtnut.com/l/_FTmrxvnFy7SY


View Text Solution

34. A point charge q is placed at the centre of the

edge of a cubical box. Find the total �ux associated

with that box. 

Watch Video Solution

https://dl.doubtnut.com/l/_FTmrxvnFy7SY
https://dl.doubtnut.com/l/_jbpYlOH6ZFoy


35. A positive charge q is placed in front of

conducting solid cube at a distance d from its centre.

Find the electric �eld at the centre of the cube due

to the charges appearing on its surface.

Watch Video Solution

36. Two charges  and  are placed at A and B

respectively. A line of force emanates from  at an

angle  with the line AB. At what angle will it

terminate at  ?  

+q1 −q2

q1

α

−q2

https://dl.doubtnut.com/l/_jbpYlOH6ZFoy
https://dl.doubtnut.com/l/_gKjoeK5RJwQx
https://dl.doubtnut.com/l/_xDDOI4wlCF5Z


Watch Video Solution

37. A point charge q is placed at a distance d from

the centre of a circular disc of radius R. Find electric

�ux �owing through the disc due to that charge 

Watch Video Solution

https://dl.doubtnut.com/l/_xDDOI4wlCF5Z
https://dl.doubtnut.com/l/_veuVgoYRuGhI


38. A thin spherical shell radius of R has a charge Q

uniformly distributed on it. At the centre of the shell,

a negative point charge -q is placed. If the shell is cut

into two identical hemispheres, still equilibrium is

maintained. Then �nd the relation between Q and q? 

Watch Video Solution

https://dl.doubtnut.com/l/_8l6bx6ZBKMZQ


Assess Your Self

39. A soap bubble of diameter a is produced using

the soap solution of surface tension T. Find the

energy required to double the radius of the bubble

without change of temperature.

Watch Video Solution

1. Usually it is the negative charge that is transferred

when two bodies are rubbed together. Can you

explain why?

Watch Video Solution

https://dl.doubtnut.com/l/_Kb0dia3K6Rsr
https://dl.doubtnut.com/l/_A1aUhuNaoz68


2. Name two basic properties of electric charge.

Watch Video Solution

3. Draw magnetic �eld lines around a bar magnet

Watch Video Solution

4. At the out set it appears as though the principle of

superposition is similar to the additive property. But,

it is not so. Can you guess the important di�erence?

W h Vid S l i

https://dl.doubtnut.com/l/_A1aUhuNaoz68
https://dl.doubtnut.com/l/_ASp2dzZFLuTE
https://dl.doubtnut.com/l/_Q7ZBYpcfe1D6
https://dl.doubtnut.com/l/_gYwBXtBhfh7r


Watch Video Solution

5. The concept of electric �eld is due to Faraday and

now it is one of the central concepts in Physics. Can

you see the electric �elds? How can you detect the

electric �elds?

Watch Video Solution

6. Consider two charges +q and -q placed at B and C

of an equilateral triangle ABC. For this system, the

total charge is zero. But the electric �eld (intensity)

https://dl.doubtnut.com/l/_gYwBXtBhfh7r
https://dl.doubtnut.com/l/_0pv6QW2kMFyO
https://dl.doubtnut.com/l/_VGeDNoLbShU4


at A which is equidistant from B and C is not zero.

Why?

Watch Video Solution

7. A Gaussian surface does not enclose a charge.

Does it mean that E=0 on its surface?

Watch Video Solution

8. If electric force between point charged varies

inversely as the cube of the distance, will Gauss's law

be valid?

Vi T S l i

https://dl.doubtnut.com/l/_VGeDNoLbShU4
https://dl.doubtnut.com/l/_rYZv7h0uckmA
https://dl.doubtnut.com/l/_kkO2xAQYUf1v


View Text Solution

9. Calculate the amount of energy consumed in

carrying a charge of 1 coulomb through a battery of

3 V.

Watch Video Solution

10. The charge possessed by an electron is 1.6 X

10^-19 coulombs. Find the number of electrons that

will �ow per second to constitute a current of 1

ampere.

Watch Video Solution

https://dl.doubtnut.com/l/_kkO2xAQYUf1v
https://dl.doubtnut.com/l/_d3h6ylugogb1
https://dl.doubtnut.com/l/_YndYn5txQ8td


11. An electric iron has a rating of 750 W, 220 V.

Calculate the current �owing through it .

Watch Video Solution

12. A positive point charge (+q) is kept in the vicinity

of an uncharged conducting plate. Sketch electric

�eld lines originating from the point on to the

surface of the plate. 

Derive the expression for the electric �eld at the

surface of a charged conductor.

Watch Video Solution

https://dl.doubtnut.com/l/_YndYn5txQ8td
https://dl.doubtnut.com/l/_rQkobKOWSUuo
https://dl.doubtnut.com/l/_XRMvaGuOZ8yj


Exercise I

13. What are good conductors? Give examples.

Watch Video Solution

1. Due to the motion of a charge, its magnitude

A. changes

B. does not change

C. increases (or) decreases depends on its speed

D. can not be predicted

https://dl.doubtnut.com/l/_XRMvaGuOZ8yj
https://dl.doubtnut.com/l/_7MlpeyiAhYV8
https://dl.doubtnut.com/l/_0QxP6uyGr5cw


Answer: B

Watch Video Solution

2. Induction precedes attraction'. Explain the

statement.

A. an unchanged body can attract an uncharged

body due to induction of opposite charge on it

B. a charged body can attract an uncharged body

due to induction of same charge on it.

C. a charged body can attract an uncharged body

due to induction of opposite charge on it.

https://dl.doubtnut.com/l/_0QxP6uyGr5cw
https://dl.doubtnut.com/l/_rg1LiXIk8xzt


D. a charged body can attract another charged

body due to induction of same charge on it

Answer: C

Watch Video Solution

3. When charge is given to a body

A. more charge accumulates at regions of small

curvature

B. more charge accumulates at regions of large

curvature

https://dl.doubtnut.com/l/_rg1LiXIk8xzt
https://dl.doubtnut.com/l/_LsK614SZpFsa


C. charge is distributed uniformly irrespective of

curvature

D. none of the above is true

Answer: B

Watch Video Solution

4. A soap bubble is given a negative charge. Then its

radius:

A. Decreases

B. Increases

https://dl.doubtnut.com/l/_LsK614SZpFsa
https://dl.doubtnut.com/l/_s5tRqGq2IwgU


C. Remains unchanged

D. Nothing can be predicted as information is

insu�cient

Answer: B

Watch Video Solution

5. The coulomb electrostatic force is de�ned for

A. two spherical charges at rest

B. two spherical charges in motion

C. two point charges in motion

https://dl.doubtnut.com/l/_s5tRqGq2IwgU
https://dl.doubtnut.com/l/_7tWAOHbAr5Le


D. two point charges at rest

Answer: D

Watch Video Solution

6. The law, governing the force between electric

charges is known as

A. Ampere.s law

B. Ohm.s law

C. Faraday.s law

D. Coulomb.s law

https://dl.doubtnut.com/l/_7tWAOHbAr5Le
https://dl.doubtnut.com/l/_PE16tjTdoiir


Answer: D

Watch Video Solution

7. Other unit for the quantity having the units 

is

A. farad

B. 

C. 

D. 

Answer: C

C 2

Nm2

farad

m2

farad

m

m

farad

https://dl.doubtnut.com/l/_PE16tjTdoiir
https://dl.doubtnut.com/l/_nBVbiEBJl24E


Watch Video Solution

8. One metallic sphere A is given positive charge

wherease another identical metallic sphere B of

exactly same mass as of A is given equal amount of

negative charge. Then,

A. mass of  Mass of B

B. mass of  Mass of B

C. mass of A= Mass of B

D. mass of  Mass of B

Answer: B

W t h Vid S l ti

A >

A <

A >

https://dl.doubtnut.com/l/_nBVbiEBJl24E
https://dl.doubtnut.com/l/_Z3IT2SmE3TuP


Watch Video Solution

9. A: Charge cannot exist without mass but mass can

exist without charge. 

B: Charge is invariant but mass is variant with

velocity 

C: Charge is conserved but mass alone may not be

conserved.

A. A, B, C are true

B. A, B, C are not true

C. A, B are only true

D. A, B are false, C is true

https://dl.doubtnut.com/l/_Z3IT2SmE3TuP
https://dl.doubtnut.com/l/_cimGoGJd6j00


Answer: A

Watch Video Solution

10. The electrostatic force between two charges

 at separation r is given by 

 The constant K

A. depends on the system of units only

B. depends on the medium between the charges

only

C. depends on both the medium between the

charges and the system of units

Q1 and Q2

F =
K. Q1Q2

r2

https://dl.doubtnut.com/l/_cimGoGJd6j00
https://dl.doubtnut.com/l/_LWj07GLvBGs7


D. is independent of both the system of units and

the medium between the charges

Answer: C

Watch Video Solution

11. The electrostatic force between protons is how

many times stronger than gravitational force.

A. 

B. 

C. 

1034

1035

1036

https://dl.doubtnut.com/l/_LWj07GLvBGs7
https://dl.doubtnut.com/l/_jcQrHOOpBtEm


D. 

Answer: C

Watch Video Solution

1037

12. Identify the wrong statement in the following

Coulomb.s law correctly describes the electric force

that

A. Binds the electrons of an atom to its nucleus

B. Binds the protons and neutrons in the nucleus

of an atom

https://dl.doubtnut.com/l/_jcQrHOOpBtEm
https://dl.doubtnut.com/l/_eHWMPM3X4lld


C. Binds atoms together to form molecules

D. Binds atoms and molecules together to form

solids

Answer: B

Watch Video Solution

13. When a brass plate is introduced between two

charges, the force between the charges

A. Decreases

B. Increases

https://dl.doubtnut.com/l/_eHWMPM3X4lld
https://dl.doubtnut.com/l/_s7vc0Kd0vR97


C. remains same

D. becomes zero

Answer: D

Watch Video Solution

14. A charge  exerts some force on a second charge

 If a third charge  is brought near , then the

force exerted by  on 

A. Decreases

B. Increases

q1

q2 q3 q2

q1 q2

https://dl.doubtnut.com/l/_s7vc0Kd0vR97
https://dl.doubtnut.com/l/_MvFeyFytVP4m


C. remain unchanged

D. Increases if  is of the same sign as  and

decreases if  is of opposite sign

Answer: C

Watch Video Solution

q3 q1

q3

15. The angle between the dipole moment and

electric �eld at any point on the equatorial plane is

A. will be parallel

B. will be in opposite direction

https://dl.doubtnut.com/l/_MvFeyFytVP4m
https://dl.doubtnut.com/l/_BAdvrupxlxn4


C. will be perpendicular

D. Are not related

Answer: B

Watch Video Solution

16. The Electric �eld is given by , here the

test charge  should be  

(a) In�nitesimally small and positive 

(b) In�nitesimally small and negative

A. only a

→
E =

→
F

q0

. q0.

https://dl.doubtnut.com/l/_BAdvrupxlxn4
https://dl.doubtnut.com/l/_O0WFu5NTqrZp


B. only .b.

C. a (or )b

D. neither .a. or .b.

Answer: A

Watch Video Solution

17. The pair of particles which have same acceleration

in a uniform electric �eld is

A. Proton and Deuteron

B. Proton and alpha particle

https://dl.doubtnut.com/l/_O0WFu5NTqrZp
https://dl.doubtnut.com/l/_Jme4zOobZcru


C. Electron and Position

D. Deuteron and alpha particle

Answer: D

Watch Video Solution

18. A simple pendulum has time period T. The bob is

given negative charge and surface below it is given

positive charge. The new time period will be

A. Remains equal to T

B. Less than T

https://dl.doubtnut.com/l/_Jme4zOobZcru
https://dl.doubtnut.com/l/_XaBdqGxXSRBb


C. Greater than T

D. In�nite

Answer: B

Watch Video Solution

19. A spring-block system undergoes vertical

oscillations above a large horizontal metal sheet

with uniform positive charge. The time period of the

oscillations is T. If the block is given a charge Q, its

time period of oscillation will be

A. T

https://dl.doubtnut.com/l/_XaBdqGxXSRBb
https://dl.doubtnut.com/l/_662Uw0C3eiqh


B. 

C. 

D.  if Q is positive and  if Q is negative

Answer: A

Watch Video Solution

> T

< T

> T < T

20. A negatively charged particle is situated on a

straight line joining two other stationary particles

each having charge +q. The direction of the motion

of the negatively charged particle will depend on

A. the magnitude of charge

https://dl.doubtnut.com/l/_662Uw0C3eiqh
https://dl.doubtnut.com/l/_9nMwIU5ohyjc


B. the position at which it is situated

C. both magnitude of charge and its position

D. the magnitude of +q

Answer: B

Watch Video Solution

21. Two identical pendulums A and B are suspended

from the same point. Both are given positive charge,

with A having more charge than B. They diverge and

reach equilibrium with the suspension of A and B

https://dl.doubtnut.com/l/_9nMwIU5ohyjc
https://dl.doubtnut.com/l/_bhcsKIONZ5Ti


making angles  with the vertical

respectively.

A. 

B. 

C. 

D. The tension in A is greater than that in B

Answer: C

Watch Video Solution

θ1 and θ2

θ1 > θ2

θ1 < θ2

θ1 = θ2

22. Figure shows lines of force for a system of two

point charges. The possible choice for the charges is 

https://dl.doubtnut.com/l/_bhcsKIONZ5Ti
https://dl.doubtnut.com/l/_msOC6ZdgJaun


A. 

B. 

C. 

D. 

Answer: A

q1 = 4μC, q2 = − 1.0μC

q1 = 1μC, q2 = − 4μC

q1 = − 2μC, q2 = + 4μC

q1 = 3μC, q2 = 2μC

https://dl.doubtnut.com/l/_msOC6ZdgJaun


Watch Video Solution

23. Drawings I and II show two samples of electric

�eld lines 

A. The electric �eld in both I and II are produced

by negative charge located somewhere on the

left and positive charges located somewhere

on the right

https://dl.doubtnut.com/l/_msOC6ZdgJaun
https://dl.doubtnut.com/l/_Ax9ujemyxFCA


B. In both I and II the electric �eld is the same

every where

C. In both cases the �eld becomes stronger on

moving from left to right

D. The electric �eld in I is the same everywhere,

but in II the electric �eld becomes stronger on

moving from left to right.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Ax9ujemyxFCA


24. The acceleration of a charged particle in a

uniform electric �eld is

A. proportional to its charge only

B. inversely proportional to its mass only

C. proportional to its speci�c charge

D. inversely proportional to speci�c charge

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_DiwuE6stRMS6


25. An electron enters an electric �eld with its

velocity in the direction of the electric lines of force.

Then

A. the path of the electron will be a circle

B. the path of the electron will be a parabola

C. the velocity of the electron will decrease

D. the velocity of the electron will increase

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_8lnKmH7EVE6H


26. A charged bead is capable of sliding freely

through a string held vertically in tension. An electric

�eld is applied parallel to the string so that the bead

stays at rest of the middle of the string. If the electric

�eld is switched o� momentarily and switched on

A. the bead moves downwards and stops as soon

as the �eld is switched on

B. the bead moved downwards when the �eld is

switched o� and moves upwards when the �eld

is switched on

https://dl.doubtnut.com/l/_F6XG1LEUGRnb


C. the bead moves downwards with constant

acceleration till it reaches the bottom of the

string

D. the bead moves downwards with constant

velocity till it reaches the bottom of the string

Answer: D

Watch Video Solution

27. A positive charge and a negative charge are

initially at rest. If same electric �eld is applied on

them.

https://dl.doubtnut.com/l/_F6XG1LEUGRnb
https://dl.doubtnut.com/l/_OuKvrFs5HHvJ


A. both have acclerated motions in the direction

of the �eld

B. both have retarded motions in the direction of

the �eld

C. positive charge has accelerated motion in the

direction of the �eld and negative charge has

also accelerated motion but in a direction

opposite to that of the �eld

D. Positive charge has accelerated motion in a

direction opposite to that of the �eld and

https://dl.doubtnut.com/l/_OuKvrFs5HHvJ


negative charge has also accelerated motion

but in the direction of the �eld.

Answer: C

Watch Video Solution

28. A positively charged particle moving along x-axis

with a certain velocity enters a uniform electric �eld

directed along positive y-axis. Its

A. Vertical velocity changes but horizontal velocity

remains constant

https://dl.doubtnut.com/l/_OuKvrFs5HHvJ
https://dl.doubtnut.com/l/_KCdYbXzrFl6T


B. Horizontal velocity changes but vertical velocity

remains constant

C. Both vertical and horizontal velocities change

D. Neither vertical nor horizontal velocity changes

Answer: A

Watch Video Solution

29. If E is the electric �eld intensity of an electrostatic

�eld, then the electrostatic energy density is

proportional to

https://dl.doubtnut.com/l/_KCdYbXzrFl6T
https://dl.doubtnut.com/l/_2VLfj564fhtI


A. E

B. 

C. 

D. 

Answer: B

Watch Video Solution

E2

1/E2

E3

30. The path of a charged particle projected into a

uniform transverse electric �eld is

A. circle

https://dl.doubtnut.com/l/_2VLfj564fhtI
https://dl.doubtnut.com/l/_pz2sBKfulwKZ


B. hyperbola

C. parabola

D. ellipse

Answer: C

Watch Video Solution

31. Two point charges +Q and -Q are separated by a

certain distance. The resultant electric �eld is parallel

to the line joining the charges at the points

A. on the line joining the charges

https://dl.doubtnut.com/l/_pz2sBKfulwKZ
https://dl.doubtnut.com/l/_zHXZyF0ePrsQ


B. on the perpendicular bisector of the line

joining the charges

C. both of the above

D. none of the above

Answer: C

Watch Video Solution

32. Two point charges +Q and -Q are separated by a

certain distance. The resultant electric �eld is parallel

to the line joining the charges at the points

https://dl.doubtnut.com/l/_zHXZyF0ePrsQ
https://dl.doubtnut.com/l/_2PXTcApazLA2


A. zero at the mid point of the line joining the

charges

B. parallel to the perpendicular bisector of the

line joining the charges at any point on the

bisector

C. zero at any point on the bisector in a direction

parallel to the line joining the charges

D. All the above are true

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_2PXTcApazLA2
https://dl.doubtnut.com/l/_AAfUgaEdZ5WT


33. The wrong statement about electric lines of force

is

A. These originate from positive charge and end

on negative charge

B. They do not intersect each other at a point

C. They have the same form for a point charge

and a sphere

D. They have physical existence

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_AAfUgaEdZ5WT
https://dl.doubtnut.com/l/_o2x212watZAg


34. A metallic sphere is placed in a uniform electric

�eld. The lines of force follow the path shown in the

�gures as 

A. 1

B. 2

C. 3

D. 4

https://dl.doubtnut.com/l/_o2x212watZAg


Answer: D

Watch Video Solution

35. Two vertical metallic plates carrying equal and

opposite charges are kept parallel to each other like

a parallel plate capacitor. A small spherical metal ball

is suspended by a long insulated thread such that it

hangs freely in the centre of the two metallic plates.

The ball which is uncharged is taken slowly towards

the positively charged plate and is made to touch

that plate. Then the ball will

A. stick to the positively charged plate

https://dl.doubtnut.com/l/_o2x212watZAg
https://dl.doubtnut.com/l/_N5zF9OynvQkU


B. come back to its original position and will

remain there

C. oscillate between the two plates touching each

plate in turn

D. oscillate between the two plates without

touching them

Answer: C

Watch Video Solution

36. If the electric lines of force are as shown in the

�gure and electric intensity at A and B are

https://dl.doubtnut.com/l/_N5zF9OynvQkU
https://dl.doubtnut.com/l/_83K7vTLLzrhQ


 respectively then  

A. 

B. 

C. 

D. 

Answer: B

EA and EB

EA < EB

EA > EB

EA = EB

EA = EB = 0

https://dl.doubtnut.com/l/_83K7vTLLzrhQ


Watch Video Solution

37. A point charge is kept at the centre of a metallic

insulated spherical shell. Then

A. Electric �eld out side the sphere is zero

B. Electric �eld inside the sphere is zero

C. Net induced charge on the sphere is zero

D. Electric potential inside the sphere is zero.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_83K7vTLLzrhQ
https://dl.doubtnut.com/l/_mkgdMsajz0pd
https://dl.doubtnut.com/l/_S5V2Hqg5G3PA


38. Electric lines of force always leave an

equipotential surface

A. at any angle to the surface

B. parallel to the surface

C. perpendicular to the surface

D. Parallel or perpendicular to the surface

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_S5V2Hqg5G3PA


39. Three positive charges of equal value q are placed

at the vertices of an equilateral triangle. The

resulting lines of force should be sketched as in

A. 

B. 

C. 

https://dl.doubtnut.com/l/_AY8CanuajiCA


D. 

Answer: C

Watch Video Solution

40. The property of the electric line of force 

(a) The tangent to the line of force at any point is

parallel to the direction of .E. at that point 

(b) No two lines of force intersect each other

A. both .a & b.

B. only .a.

https://dl.doubtnut.com/l/_AY8CanuajiCA
https://dl.doubtnut.com/l/_G9i8KpLRYnlc


C. only .b.

D. a. (or) .b.

Answer: A

Watch Video Solution

41. A force between the two stationary charges

separated by certain distance 

(a) obeys Newton.s third law 

(b) is a central force ( c) is non conservative force (d)

is a scalar

A. a is correct

https://dl.doubtnut.com/l/_G9i8KpLRYnlc
https://dl.doubtnut.com/l/_AIy94S5JB1Ql


B. a & b are correct

C. a & c are correct

D. c & d are correct

Answer: B

Watch Video Solution

42. Which of the following statements are correct. 

(a) Electric lines of force are just imaginary lines 

(b) Electric lines of force will be parallel to the

surface of conductor 

(c ) If the lines of force are crowded, then �eld is

https://dl.doubtnut.com/l/_AIy94S5JB1Ql
https://dl.doubtnut.com/l/_kz1ksZGHSgpC


strong 

(d) Electric lines of force are closed loops

A. both a & c

B. both b & d

C. only .a.

D. all

Answer: A

Watch Video Solution

43. For a given surface, the Gauss's law stated as

. From this, we can conclude that∫E. dS = 0

https://dl.doubtnut.com/l/_kz1ksZGHSgpC
https://dl.doubtnut.com/l/_GNEdnDCIzIkK


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

D. the �ux is only going out of the surface

Answer: C

Watch Video Solution

44. It is not convenient to use a spherical Gaussian

surface to �nd the electric �eld due to an electric

dipole using Gauss's theorem because:

https://dl.doubtnut.com/l/_GNEdnDCIzIkK
https://dl.doubtnut.com/l/_TQqLiLzwE1et


A. Gauss's law fails in this case

B. This problem does not have spherical

symmetry

C. Coulomb's law is more fundamental than

Gauss.s law

D. Spherical Gaussian surface will alter the dipole

moment

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_TQqLiLzwE1et


45. An ellipsoidal cavity is carved with in a perfect

conductor. A positive charge q is placed at the centre

of the cavity. The points A and B are on the cavity

surface as shown in the �gure then 

(a) Electric �eld near A in the cavity = Electric �eld

near B in the cavity 

(b) Charge density at A= Charge density at B 

(c ) Potential at A= Potential at B 

(d) Total electric �ux through the surface of the

https://dl.doubtnut.com/l/_3Z5QzjBw1Mlw


cavity is .  

A. a,b,c,d are correct

B. a,b,c are correct

C. only a and b are correct

D. only c and d are correct

Answer: D

q/ε0

https://dl.doubtnut.com/l/_3Z5QzjBw1Mlw


Watch Video Solution

46. If a charge is enclosed by the surface of the

sphere then total �ux emitted from the surface will

be:

A. (the charge enclosed by surface)/

B. (charge enclosed by surface) 

C. (charge enclosed by surface)/

D. 0

Answer: A

Watch Video Solution

ε0

ε0

4πε0

https://dl.doubtnut.com/l/_3Z5QzjBw1Mlw
https://dl.doubtnut.com/l/_qbvNeZ2hrmYC


47. A metallic shell has a point charge q kept inside

its cayity. Which of the following diagrame correctly

represents the electric lines of forces?

A. 

B. 

C. 

https://dl.doubtnut.com/l/_qbvNeZ2hrmYC
https://dl.doubtnut.com/l/_drDDDsSKFMmt


D. 

Answer: C

Watch Video Solution

48. A charge of Q coulomb is placed on a solid piece

of metal of irregular sphase. The charge will

distribute itself

A. Uniformly in the metal object

B. Uniformly on the surface of the object

https://dl.doubtnut.com/l/_drDDDsSKFMmt
https://dl.doubtnut.com/l/_jygBxyVPK0Qd


C. Such that the potential energy of the system is

minimized

D. Such that the total heat loss is minimized

Answer: C

Watch Video Solution

49. Gauss.s law is true only if force due to a charge

varies as:

A. 

B. 

r− 1

r− 2

https://dl.doubtnut.com/l/_jygBxyVPK0Qd
https://dl.doubtnut.com/l/_UYX9F2FWnkQi


C. 

D. 

Answer: B

Watch Video Solution

r− 3

r− 4

50. An electric diple is put in north-south direction in

a sphere �lled with water. Which statement is

correct:

A. electric �ux is coming towards sphere

B. electric �ux is coming out of sphere

https://dl.doubtnut.com/l/_UYX9F2FWnkQi
https://dl.doubtnut.com/l/_ZJf1hqqnnwHr


C. electric �ux entering into sphere and leaving

the sphere are same

D. water does not permit electric �ux to enter

into sphere

Answer: C

Watch Video Solution

51. Two small spheres each carrying a charge q are

placed. Distance r apart. If one of the spheres is

taken around the other in a circular path, the work

done will be equal to

https://dl.doubtnut.com/l/_ZJf1hqqnnwHr
https://dl.doubtnut.com/l/_QWcfKILwTScA


A. Force between them 

B. Force between them 

C. Force between them 

D. zero

Answer: D

Watch Video Solution

× r

× 2πr

/2πr

52. Find the total �ux due to charge q associated

with the given hemispherical surface 

https://dl.doubtnut.com/l/_QWcfKILwTScA
https://dl.doubtnut.com/l/_dufEUK9Getcw


A. (a) , (b) 0, (c ) , (d) 0 (e )0

B. (a) 0, (b) , (c ) 0, (d) , (e )0

C. (a) , (b) , (c ) 0, (d)  , (e ) 0

D. (a) 0, (b) , (c ) 0, (d) , (e ) 

Answer: A

Watch Video Solution

q

2 ∈0

q

∈0

q

2 ∈0

q

∈0

q

2 ∈0

q

∈0

q

∈0

q

2 ∈0

q

∈0

q

∈0

https://dl.doubtnut.com/l/_dufEUK9Getcw


53. A: A metallic shield in the form of a hollow shell

may be built to block an electric �eld. 

R: In a hollow spherical shield, the electric �eld inside

it is zero at every point.

A. Both .A. and .R. are true and .R. is the correct

explanation of .A.

B. Both .A. and .R. are tru and .R. is not the correct

explanation of .A.

C. A. is true and .R. is false

D. A. is false and .R. is true

Answer: A

https://dl.doubtnut.com/l/_nk3JuTjTOcrO


Watch Video Solution

54. A thin conducting spherical shell of radius R has

charge Q spread uniformly over its surface. Using

Gauss's law, derive an expression for an electric �eld

at a point outside the shell. 

Draw a graph of electric  with distance r from

the centre of the shell for

A. 

E(r)

https://dl.doubtnut.com/l/_nk3JuTjTOcrO
https://dl.doubtnut.com/l/_7LbDGoE0EEKV


B. 

C. 

D. 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_7LbDGoE0EEKV


55. An electric dipole placed in a uniform electric �eld

experiences, in general

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: C

Watch Video Solution

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


56. The value of electric potential at any point due to

any electric dipole is :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

k.
→
p ×

→
r

r2

k.
→
p ×

→
r

r3

k.
→
p .

→
r

r2

k.
→
p .

→
r

r3

https://dl.doubtnut.com/l/_JXHB5b7EEuDF


57. An electric dipole is plced at an angle of  to a

nonuniform electric �eld. The dipole will experience

A. a translational force only in the direction of the

�eld

B. a translational force only in a direction normal

to the direction of the �eld

C. a torque as well as a translational force

D. a torque only

Answer: C

Watch Video Solution

30∘

https://dl.doubtnut.com/l/_v5kxHkVazshs


58. What is the angle between the electric dipole

moment and the electric �eld strength due to it on

the equatorial line

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

0∘

90∘

180∘

https://dl.doubtnut.com/l/_rYy1JhPNAhL5


59. An electric dipole is kept in non-uniform 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/_eqLIrAGgzyPQ


60. Match List-I with List-II 

A. 

B. 

C. 

D. 

Answer: A

a − h, b − g, c − e, d − f

a − h, b − g, c − f, d − e

a − g, b − h, c − e, d − f

a − e, b − f, c − g, d − h

https://dl.doubtnut.com/l/_T13IMF83vnW6


Watch Video Solution

61. (A): Coulomb force between charges is central

force 

(R ): Coulomb force depends an medium between

charges

A. Both .A. and .R. are true and .R. is the correct

explanation of .A.

B. Both .A. and .R. are tru and .R. is not the correct

explanation of .A.

C. A. is true and .R. is false

D. A. is false and .R. is true

https://dl.doubtnut.com/l/_T13IMF83vnW6
https://dl.doubtnut.com/l/_vDceMvq6qld8


Answer: B

Watch Video Solution

62. (A): Two particles of same charge projected with

di�erent velocity normal to electric �eld experience

same force 

(R ): A charged particle experiences force,

independent of velocity in electric �eld

A. Both .A. and .R. are true and .R. is the correct

explanation of .A.

https://dl.doubtnut.com/l/_vDceMvq6qld8
https://dl.doubtnut.com/l/_nyUQLIqGn7Zw


B. Both .A. and .R. are tru and .R. is not the correct

explanation of .A.

C. A. is true and .R. is false

D. A. is false and .R. is true

Answer: A

Watch Video Solution

63. Assertion The coulomb force is the dominating

force in the universe. 

Reason The coulomb force is weaker than the

gravitational force.

https://dl.doubtnut.com/l/_nyUQLIqGn7Zw
https://dl.doubtnut.com/l/_TGWOEgdiUWZe


A. Both .A. and .R. are true and .R. is the correct

explanation of .A.

B. Both .A. and .R. are tru and .R. is not the correct

explanation of .A.

C. A. is true and .R. is false

D. A. is false and .R. is true

Answer: D

Watch Video Solution

64. (A): Electric and gravitational �elds are acting

along same line. When proton and -particle areα

https://dl.doubtnut.com/l/_TGWOEgdiUWZe
https://dl.doubtnut.com/l/_om838BdsSn81


projected up vertically along that line, the time of

�ight is less for proton. 

(R ): In the given electric �eld acceleration of a

charged particle is directly proportional to speci�c

charge

A. Both .A. and .R. are true and .R. is the correct

explanation of .A.

B. Both .A. and .R. are true and .R. is not the

correct explanation of .A.

C. A. is true and .R. is false

D. A. is false and .R. is true

Answer: A

https://dl.doubtnut.com/l/_om838BdsSn81


Watch Video Solution

65. Assertion : If there exists coulomb attraction

between two bodies, both of them may not be

charged. 

Reason : In coulomb attraction two bodies are

oppositely charged.

A. Both .A. and .R. are true and .R. is the correct

explanation of .A.

B. Both .A. and .R. are tru and .R. is not the correct

explanation of .A.

C. A. is true and .R. is false

https://dl.doubtnut.com/l/_om838BdsSn81
https://dl.doubtnut.com/l/_COZnLK1zdjJj


D. A. is false and .R. is true

Answer: B

Watch Video Solution

66. (A) : No two electric lines of force can intersect

each other 

(R ): Tangent at any point of electric line of force

gives the direction of electric �eld.

A. Both A and R are true and R is the correct

explanation of A

https://dl.doubtnut.com/l/_COZnLK1zdjJj
https://dl.doubtnut.com/l/_Zmy1LS8WUeJQ


B. Both A and R are true and R is not the correct

explanation of A

C. A is true and R is false

D. A is false and R is true

Answer: A

Watch Video Solution

67. (A ): Magnitude of electric force acting on a

proton and an electron, moving in a uniform electric

�eld is same, where as acceleration of electron is 1836

https://dl.doubtnut.com/l/_Zmy1LS8WUeJQ
https://dl.doubtnut.com/l/_XbXTAhsbbVyO


times that of a proton. 

(R ): Electron is lighter than proton.

A. Both .A. and .R. are true and .R. is the correct

explanation of .A.

B. Both .A. and .R. are tru and .R. is not the correct

explanation of .A.

C. A. is true and .R. is false

D. A. is false and .R. is true

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_XbXTAhsbbVyO
https://dl.doubtnut.com/l/_yOBK5ZLIq2eY


68. (A ): Sharper is the curvature of spot on a charged

body lesser will be the surface density of charge at

that point. 

(R ): Electric �eld is zero inside a charged conductor.

A. Both .A. and .R. are true and .R. is the correct

explanation of .A.

B. Both .A. and .R. are tru and .R. is not the correct

explanation of .A.

C. A. is true and .R. is false

D. A. is false and .R. is true

Answer: D

https://dl.doubtnut.com/l/_yOBK5ZLIq2eY


Watch Video Solution

69. (A ): The surface densities of two spherical

conductors of di�erent radii are equal. Then the

electric �eld intensities near their surface are also

equal. 

(R ): Surface density is equal to charge per unit area.

A. Both .A. and .R. are true and .R. is the correct

explanation of .A.

B. Both .A. and .R. are tru and .R. is not the correct

explanation of .A.

C. A. is true and .R. is false

https://dl.doubtnut.com/l/_yOBK5ZLIq2eY
https://dl.doubtnut.com/l/_UDo3ljsu6zUo


D. A. is false and .R. is true

Answer: B

Watch Video Solution

70. (A ): A charged particle free to move in an electric

�eld always move along an electric line of force. 

(R ): The electric line of force diverge from a positive

charge and converge at a negative charge.

A. Both .A. and .R. are true and .R. is the correct

explanation of .A.

https://dl.doubtnut.com/l/_UDo3ljsu6zUo
https://dl.doubtnut.com/l/_o2BSfmakt1JJ


B. Both .A. and .R. are tru and .R. is not the correct

explanation of .A.

C. A. is true and .R. is false

D. A. is false and .R. is true

Answer: D

Watch Video Solution

71. (A ): Mass of a body decreases slightly when it

negatively charged. 

(R ): Charging is due to transfer of electrons.

https://dl.doubtnut.com/l/_o2BSfmakt1JJ
https://dl.doubtnut.com/l/_tYCYH2DLWg05


A. Both .A. and .R. are true and .R. is the correct

explanation of .A.

B. Both .A. and .R. are tru and .R. is not the correct

explanation of .A.

C. A. is true and .R. is false

D. A. is false and .R. is true

Answer: D

Watch Video Solution

72. (A ): Coulomb force is a long range force. 

(R ): Coulomb force acts along the line joining two

https://dl.doubtnut.com/l/_tYCYH2DLWg05
https://dl.doubtnut.com/l/_lX1aFiHxpgxQ


charged particles.

A. Both .A. and .R. are true and .R. is the correct

explanation of .A.

B. Both .A. and .R. are tru and .R. is not the correct

explanation of .A.

C. A. is true and .R. is false

D. A. is false and .R. is true

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_lX1aFiHxpgxQ


73. (A): A small metal ball is suspended in a uniform

electric �eld with an insulated thread. If high energy

X-ray beam falls on the ball, the ball will be de�ected

in the electric �eld. 

(R ): X-rays emits photoelectron and metal becomes

negatively charged.

A. Both .A. and .R. are true and .R. is the correct

explanation of .A.

B. Both .A. and .R. are tru and .R. is not the correct

explanation of .A.

C. A. is true and .R. is false

D. A. is false and .R. is true

https://dl.doubtnut.com/l/_wR0x6OUC4gDH


Answer: C

Watch Video Solution

74. (A ): A charge is lying at the centre of the line

joining two similar charges each which are �xed. The

system will be in equilibrium if that charge is one

fourth of the similar charges. 

(R ): For charge to be in equilibrium, sum of the

forces on charge due to rest of the two charges must

be zero.

A. Both .A. and .R. are true and .R. is the correct

explanation of .A.

https://dl.doubtnut.com/l/_wR0x6OUC4gDH
https://dl.doubtnut.com/l/_CV7NoTklNQs0


B. Both .A. and .R. are tru and .R. is not the correct

explanation of .A.

C. A. is true and .R. is false

D. A. is false and .R. is true

Answer: D

Watch Video Solution

75. (A): If a conducting medium is placed between

two charges, then electric force between them

becomes zero. 

https://dl.doubtnut.com/l/_CV7NoTklNQs0
https://dl.doubtnut.com/l/_00zi6ZnEQJey


(R ): Reduction in a force due to introduced material

is inversely proportional to its dielectric constant.

A. Both .A. and .R. are true and .R. is the correct

explanation of .A.

B. Both .A. and .R. are tru and .R. is not the correct

explanation of .A.

C. A. is true and .R. is false

D. A. is false and .R. is true

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_00zi6ZnEQJey
https://dl.doubtnut.com/l/_dp8qOU5OR7fG


76. (A): A point charge is lying at the centre of a cube

of each side. The electric �ux emanating from each

surface of the cube is  total �ux.  

(R ): According to Gauss theorem, total electric �ux

through a closed surface enclosing a charge is equal

to  times the magnitude of the charge enclosed.

A. Both .A. and .R. are true and .R. is the correct

explanation of .A.

B. Both .A. and .R. are tru and .R. is not the correct

explanation of .A.

C. A. is true and .R. is false

D. A. is false and .R. is true

1th

6

1/ε0

https://dl.doubtnut.com/l/_dp8qOU5OR7fG


Answer: B

Watch Video Solution

77. Assertion : In a cavity within a conductor, the

electric �eld is zero. 

Reason : Charges in a conductor reside only at its

surface.

A. Both .A. and .R. are true and .R. is the correct

explanation of .A.

B. Both .A. and .R. are tru and .R. is not the correct

explanation of .A.

https://dl.doubtnut.com/l/_dp8qOU5OR7fG
https://dl.doubtnut.com/l/_4wzAYUMYFqE8


C. A. is true and .R. is false

D. A. is false and .R. is true

Answer: A

Watch Video Solution

78. (A): The typres of aircrafts are slightly conducting.

(R ): If a conductor is connected to ground, the extra

charge induced on conductor will �ow to ground.

A. Both .A. and .R. are true and .R. is the correct

explanation of .A.

https://dl.doubtnut.com/l/_4wzAYUMYFqE8
https://dl.doubtnut.com/l/_IEjNIbBIykyW


B. Both .A. and .R. are tru and .R. is not the correct

explanation of .A.

C. A. is true and .R. is false

D. A. is false and .R. is true

Answer: C

Watch Video Solution

79. Assertion : A bird perches on a high power line

and nothing happens to the bird. 

Reason : The level of bird is very high from the

ground.

https://dl.doubtnut.com/l/_IEjNIbBIykyW
https://dl.doubtnut.com/l/_rSIcmzApshmR


A. Both .A. and .R. are true and .R. is the correct

explanation of .A.

B. Both .A. and .R. are tru and .R. is not the correct

explanation of .A.

C. A. is true and .R. is false

D. A. is false and .R. is true

Answer: C

Watch Video Solution

80. A: A metallic shield in the form of a hollow shell

may be built to block an electric �eld. 

https://dl.doubtnut.com/l/_rSIcmzApshmR
https://dl.doubtnut.com/l/_evqIu4dKznDc


R: In a hollow spherical shield, the electric �eld inside

it is zero at every point.

A. Both .A. and .R. are true and .R. is the correct

explanation of .A.

B. Both .A. and .R. are tru and .R. is not the correct

explanation of .A.

C. A. is true and .R. is false

D. A. is false and .R. is true

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_evqIu4dKznDc


Exercise Ii

1. How many electrons must be removed from a piece

of metal to give it a positive charge of 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1.0 × 10− 7C

6.25 × 1011

62.5 × 1011

62.5 × 10− 11

625 × 1011

https://dl.doubtnut.com/l/_7wAN5KVbzmrg
https://dl.doubtnut.com/l/_VD0TNEV3txBs


2. A proton and an electron are placed 1.6cm apart in

free space. Find the magnitude of electrostatic force

between them. The nature of this force.

A.  repulsion

B.  repulsion

C. N, attractive

D.  attractive

Answer: C

Watch Video Solution

9 × 10− 25

90 × 10− 25

9 × 10− 25

9 × 1025

https://dl.doubtnut.com/l/_VD0TNEV3txBs


3. Two identical copper spheres are separated by 1m

in vacuum. How many electrons would have to be

removed from one sphere and added to the other so

that they now attract each other with a force of

0.9N?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

6.25 × 1015

6.25 × 1015

6.25 × 1013

0.65 × 1013

https://dl.doubtnut.com/l/_oUCiYlz00jYc


4. The force between two electrons when placed in

air is equal to 0.5 times the weight of an electron.

Find the distance between two electrons (mass of

electron )

A. 7.2m

B. 72m

C. 72m.

D. 720m

Answer: A

Watch Video Solution

= 9.1 × 10− 31kg

https://dl.doubtnut.com/l/_oUCiYlz00jYc
https://dl.doubtnut.com/l/_5NFRDS8Q3HZP


5. Two charged particles having charge .

Each are joined by an isolating string of length 1m

and the system is kept on a smooth horizontal task.

The tension in the string.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2.0 × 10− 8C

36 × 10− 6N

3.6 × 10− 6N

36 × 106N

3.6 × 106N

https://dl.doubtnut.com/l/_5NFRDS8Q3HZP
https://dl.doubtnut.com/l/_1zsWrr4INADD


6. Two electrons separated by distance .r. experience

a force F between them. The force between a proton

and a singly ionized helium atom separated by

distance 2r is

A. 4F

B. 2F

C. F/2

D. F/4

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_bf3xHVGWKHGC
https://dl.doubtnut.com/l/_gQLSJ1M7h767


7. 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

https://dl.doubtnut.com/l/_gQLSJ1M7h767
https://dl.doubtnut.com/l/_dUKfjtFt1Yym


8. Four point charge of

are placed respectively at the corners A, B, C, D of a

0.05m square. Find the magnitude of the resultant

force on the charge at D.

A. 0.2 dyne

B. 0.2 newton

C. 2 dyne

D. 0.02 newton

Answer: B

Watch Video Solution

+10− 7C, − 10− 7C, − 2 × 10− 7C and + 2 × 10− 7C

https://dl.doubtnut.com/l/_dUKfjtFt1Yym


9. Two positive charges separated by a distance 2m

repel each other with a force of 0.36N. If the

combined charge is , the charges are

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

26μC

20μC, 6μC

16μC, 10μC

18μC, 8μC

13μC, 13μC

https://dl.doubtnut.com/l/_XY8w22YQrNU0


10. A Copper atom has 29 electrons revolving around

the nucleus. A copper ball contains  atoms.

What fraction of the electrons be removed to give

the ball a charge of ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

4 × 1023

+9.6μC

~1.8 × 10− 13

~1.3 × 10− 12

6 × 10− 10

~5.2 × 10− 12

https://dl.doubtnut.com/l/_xtE8XgT43PEm
https://dl.doubtnut.com/l/_Fr9WhNusGapD


11. A pith ball of mass  kg carries a charge of

. What must be charge in another pith ball

placed directly 2 cm above the given pith ball such

that they held in equilibrium?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

9 × 10− 5

5μC

3.2 × 10− 11C

7.84 × 10− 12C

1.2 × 10− 13C

1.6 × 10− 19C

https://dl.doubtnut.com/l/_Fr9WhNusGapD
https://dl.doubtnut.com/l/_rVmGIZPaQcff


12. Two point charges Q and -Q/4 are separated by a

distance x. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(N − 1)2

4N 2

4N 2

(N − 1)

N 2

4(N − 1)

2N 2

(N − 1)

https://dl.doubtnut.com/l/_rVmGIZPaQcff
https://dl.doubtnut.com/l/_fi2CfJEIzQfx


13. Two point charages placed at a distance r. in the

air experiene a certain force. Then the distance at

which they will experience the same force in the

medium of dielectric constant K is

A. Kr

B. 

C. 

D. 

Answer: C

Watch Video Solution

r

K

r

√K

r√K

https://dl.doubtnut.com/l/_fi2CfJEIzQfx
https://dl.doubtnut.com/l/_gjjtt9koa4Sp


14. Two point charge  and  repel each

other with a force of  . If a charge of  is

given to each other of these charges , the force will

now be

A.  repulsion

B.  repulsion

C.  attraction

D.  attraction

Answer: D

Watch Video Solution

+2C +6C

12N −4C

4 × 103N

4 × 102N

6 × 103N

4 × 103N

https://dl.doubtnut.com/l/_gjjtt9koa4Sp


15. Two small balls having equal positive charge Q C

on each are suspended by two insulating strings of

equal length L metre, from a hook �xed to a stand.

The whole setup is taken into space where there is

no gravity (state of weightlessness). Then the angle 

between the two strings is

A. 

B. 

C. 

D. 

Answer: C

θ

0∘

90∘

180∘

0∘ < θ < 180∘

https://dl.doubtnut.com/l/_A7Og4qyzznjI


Watch Video Solution

16. The force between two similar charges of

magnitude 2C each separated by a distance 2km

A. 9N

B. 

C. 300N

D. 50N

Answer: B

Watch Video Solution

9 × 103N

https://dl.doubtnut.com/l/_A7Og4qyzznjI
https://dl.doubtnut.com/l/_D1A00XBcPpei
https://dl.doubtnut.com/l/_6zzgvFB9c8qJ


17. Figure shows two shells of masses  and  .

The shells are concentric. At which point, a particle of

mass m shall experience zero force? 

A. 7cm

B. 2cm

C. 5.858cm

D. 8cm

m1 m2

https://dl.doubtnut.com/l/_6zzgvFB9c8qJ


Answer: C

Watch Video Solution

18. Deuteron and -particle are put  apart in Air.

Magnitude of intensity of electric �eld due to

deuteron at -particle is (N/C).

A. Zero

B. 

C. 

D. 

α 1A ∘

α

2.88 × 1011

1.44 × 1011

5.76 × 1011

https://dl.doubtnut.com/l/_6zzgvFB9c8qJ
https://dl.doubtnut.com/l/_uLoMclqAOGsE


Answer: C

Watch Video Solution

19. Two point charges Q and -3Q are placed at some

distance apart. If the electric �eld at the location of Q

is , the �eld at the location of - 3Q is

A. 

B. 

C. 

D. 

→
E

→
E

−
→
E

+

→
E

3

−

→
E

3

https://dl.doubtnut.com/l/_uLoMclqAOGsE
https://dl.doubtnut.com/l/_LMvSilqYFx6B


Answer: C

Watch Video Solution

20. The electric �eld at (30, 30) cm due to a charge of

 at the origin in  is

A. 

B. 

C. 

D. 

Answer: C

−8nC NC − 1

−400( ī + j̄)

400(Ī + j̄)

−200√2( ī + j̄)

200√2( ī + j̄)

https://dl.doubtnut.com/l/_LMvSilqYFx6B
https://dl.doubtnut.com/l/_RKzY8zvdMGir


Watch Video Solution

21. Two charges  are

separated by a distance 20cm in air. The position of

the neutral point from the small charge is

A. 40/3 cm

B. 20/3 cm

C. 40cm

D. 10/3 cm

Answer: C

Watch Video Solution

4 × 10− 9C and − 16 × 10− 9C

https://dl.doubtnut.com/l/_RKzY8zvdMGir
https://dl.doubtnut.com/l/_a7aigoRhXW6m


22. The number of electrons to be put on a spherical

conductor of radius 0.1m to produce an electric �eld

of 0.036N/C just above its surface is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2.7 × 105

2.6 × 105

2.5 × 105

2.4 × 105

https://dl.doubtnut.com/l/_BlPdF67udDod


23. The magnitude of electric �eld intensity at a

distance x due to charge q is E. An identical charge in

placed at a distance 2x form it. Then the magnitude

of force it experiences is -

A. Eq

B. 2Eq

C. 

D. 

Answer: D

Watch Video Solution

Eq

2

Eq

4

https://dl.doubtnut.com/l/_Wq1MCyurB81S
https://dl.doubtnut.com/l/_5Nhc4RGFotzd


24. Three equal charges, each  are placed on the

corners of an equilateral triangle . The electric �eld

intensity at the centroid of the triangle is

A. 

B. 

C. 

D. zero

Answer: D

Watch Video Solution

+q

3Q

r2

3Q

r

1

v2

Q

r2

https://dl.doubtnut.com/l/_5Nhc4RGFotzd


25. The electric �eld in a region is radially outward

with magnitude  Calculate the charge

contained in a sphere of radius R centered at the

origin. Calculate the value of the charge if

.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

E = αr.

α = 100Vm− 2 and R = 0.30m

8.89 × 10− 11C

9 × 10− 11C

8.89 × 1011C

88.9 × 1011C

https://dl.doubtnut.com/l/_aQlIibUsJ9in


26. A sphere of mass 50gm is suspended by a string

in an electric �eld of intensity  acting

vertically upward. If the tension in the string is 520

milli newton, the charge on the sphere is

A. 

B. 

C. 

D. 

Answer: B

W t h Vid S l ti

5NC − 1

(g = 10ms− 2)

4 × 10− 3C

−4 × 10− 3C

8 × 10− 3C

−8 × 103C

https://dl.doubtnut.com/l/_aQlIibUsJ9in
https://dl.doubtnut.com/l/_xo2PwQhophmh


Watch Video Solution

27. A and B are two points separately by a distance

5cm. Two charges  are placed at A

and B. The resultant electric intensity at a point P

outside the charges at a distance 5cm from  is

A.  away from 

B.  towards 

C.  away from 

D. zero

Answer: A

Watch Video Solution

10μC and 20μC

10μC

54 × 106N /C 10μC

56 × 106N /C 10μC

9 × 106N /C 10μC

https://dl.doubtnut.com/l/_xo2PwQhophmh
https://dl.doubtnut.com/l/_JcdF8nbn8T5Z


28. At the corners A, B, C of a square ABCD, charges

 are placed. The electric

intensity at the centre of the square to become zero,

the charge to be placed at the corner D is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

10mC, − 20mC and 10mC

−20mC

+20mC

30mC

−30mC

https://dl.doubtnut.com/l/_JcdF8nbn8T5Z
https://dl.doubtnut.com/l/_N59gNx4qJk1T


29. A charged oil drop is suspended in uniform �eld

of  so that it neither falls nor rises. The

charge on the drop will be (take the mass of the

charge )

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3 × 104V /m

= 9.9 × 10− 15kg&g = 10m/s2

3.3 × 10− 18C

3.2 × 10− 18C

1.6 × 10− 18C

4.8 × 10− 18C

https://dl.doubtnut.com/l/_N59gNx4qJk1T
https://dl.doubtnut.com/l/_FLHxQstXaGM7


30. A particle of mass .m. and charge q is placed at

rest in a uniform electric �eld E and then released.

The K.E. attained by the particle after moving a

distance y is

A. 

B. 

C. qEy

D. 

Answer: C

Watch Video Solution

qEy2

qE2y

q2Ey

https://dl.doubtnut.com/l/_FLHxQstXaGM7
https://dl.doubtnut.com/l/_T4dZsyQXqZuq


31. A proton and an -particle start from rest in a

uniform electric �eld, then the ratio of times of �ight

to travel same distance in the �eld is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

α

√5: √2

√3: 1

2: 1

1: √2

https://dl.doubtnut.com/l/_T4dZsyQXqZuq
https://dl.doubtnut.com/l/_QD25SZmIFdRI
https://dl.doubtnut.com/l/_mVx04lQGYMSk


32. In a regular hexagon each corner is at a distance

.r. from the centre. Identical charges of magnitude .Q.

are placed at 5 corners. The �eld at the centre is

A. 

B. 

C. 

D. zero

Answer: A

Watch Video Solution

(K = )
1

4π ∈0

KQ/r2

6KQ

r2

5KQ

r2

https://dl.doubtnut.com/l/_mVx04lQGYMSk
https://dl.doubtnut.com/l/_zeweayeopgax


33. The force experienced by a charge of  in an

electric �eld is . The intensity of the

electric �eld.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2μC

3 × 10− 3N

1.5 × 103N /C

150N /C

15N /C

10N /C

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


34. Four charges of +q, +q +q and +q are placed at

the corners A, B, C and D of s square. The resultant

force on the charge at D

A. 

B. 

C. 

D. zero

Answer: A

Watch Video Solution

(1 + 2√2)
q2

8π ∈0 a2

2q2

π ∈0 a2

x2√2
q2

8π ∈0 a2

https://dl.doubtnut.com/l/_r9EyNbIguOob


35. If  be the electric �eld strength of a short

dipole at a point on its axial line and  that on the

equatorial line at the same distance, then

A. 

B. 

C. 

D. None of the above

Answer: B

Watch Video Solution

Ea

Ee

Ee = 2Ea

Ea = 2Ee

Ea = Ee

https://dl.doubtnut.com/l/_7ABJ1cHVzsrO


36. Electric charges q,q and -2q are placed at the

corners of an equilateral triangle of side l. The

magnitude of electric dipole moment of the system

is

A. q1

B. 2q1

C. 

D. 4 q1

Answer: C

Watch Video Solution

√3q1

https://dl.doubtnut.com/l/_wMsbwlnlsENh
https://dl.doubtnut.com/l/_Vl6ISBlLA7bI


37. An electric dipole is placed at the origin along -

axis.The electric �eld at any point , whose position

vector , makes an angle  with the -axis ,makes an

angle,

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x

θ x

α

θ

θ + α

θ + 2α

https://dl.doubtnut.com/l/_Vl6ISBlLA7bI
https://dl.doubtnut.com/l/_Mke41XRsbvbe


38. Two charges

 placed at 

 apart form an electric dipole. It is placed in a

uniform electric �eld of intensity  volt/m. The

electric dipole- moment is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

+3.2 × 10− 19C and − 3.2 × 10− 19C

2.4A ∘

4 × 105

15.36 × 10− 29coulomb × m

15.36 × 10− 19coulomb × m

7.68 × 10− 29coulomb × m

7.68 × 10− 19coulomb × m

https://dl.doubtnut.com/l/_Mke41XRsbvbe


39. A long solenoid having n = 200 turns per metre

has a circular cross-section of radius . A

circular conducting loop of radius  and

resistance  encircles the solenoid such

that the centre of circular loop coincides with the

midpoint of the axial line of the solenoid and they

have the same axis as shown in Fig. 

  

A current 't' in the solenoid results in magnetic �eld

along its axis with magnitude  at points

a1 = 1cm

a2 = 4cm

R = 5(Ω)

B = (μ)ni

https://dl.doubtnut.com/l/_OqTcjTG3FCwU


well inside the solenoid on its axis. We can neglect

the insigni�cant �eld outside the solenoid. This

results in a magnetic �ux  through the circular

loop. If the current in the winding of solenoid is

changed, it will also change the magnetic �eld

 and hence also the magnetic �ux

through the circular loop. Obvisouly, it will result in

an induced emf or induced electric �eld in the

circular loop and an induced current will appear in

the loop. Let current in the winding of solenoid be

reduced at a rate of .  

When the current in the solenoid becomes zero so

that external magnetic �eld for the loop stops

changing, current in the loop will follow a

(ϕ)B

B = (μ)0ni

75A/sec

https://dl.doubtnut.com/l/_OqTcjTG3FCwU


di�erenctial equation given by [You may use an

approximation that �eld at all points in the area of

loop is the same as at the centre

A. E

B. E/4

C. E/2

D. 2E

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_OqTcjTG3FCwU


40. An electric dipole is along a uniform electric �eld.

If it is de�ected by , work done by agent is 

. Then the work done by an agent if it is

de�ected by  further is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

60∘

2 × 10− 19J

30∘

2.5 × 10− 19J

2 × 10− 19J

4 × 10− 19J

2 × 10− 16J

https://dl.doubtnut.com/l/_BTGl5CKv8ufc
https://dl.doubtnut.com/l/_MgC0kwC7jlIU


41. An electric dipole made up of a positive and

negative charge, each of  separated by a

distance of 2cm is placed in an electric �eld of

, then the work done in rotating the dipole

from the position of stable equilibrium through an

angle of  is

A.  Joule

B.  Joule

C.  Joule

D. zero

Answer: C

W t h Vid S l ti

1μC

105N /C

180∘

2 × 10− 3

2 × 10− 8

4 × 10− 3

https://dl.doubtnut.com/l/_MgC0kwC7jlIU


Watch Video Solution

42. show an electric dipole formed by two 

. particles �xed at the ends of a light rod of length l.

The 

. mass of each particle is m and the charges are -q

and 

. +q . The system is placed in such a way that the

dipole 

. axis is parallel to a uniform electric �eld E that exist 

. in the region. The dipole is slightly rotated abut its 

. centre and released. Show that for small angular 

. displacement, the motion is anguler simple

harmonic 

https://dl.doubtnut.com/l/_MgC0kwC7jlIU
https://dl.doubtnut.com/l/_Gnwpv1jrhrep


. and �nd its time period. 

A. 

B. 

C. 

D. 

Answer: C

W t h Vid S l ti

√
1

2π

2qE

ml

2π√
ml

qE

2π√
ml

2qE

√
1

2

ml

4qE

https://dl.doubtnut.com/l/_Gnwpv1jrhrep


Watch Video Solution

43. An electric dipole consists of two opposite

charges each of magnitude separated by a

distance of 2cm. The dipole is placed in an external of

. The maximum torque on the dipole is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1μC

105N /C

10− 3Nm

2 × 10− 13Nm

3 × 10− 3Nm

4 × 10− 3Nm

https://dl.doubtnut.com/l/_Gnwpv1jrhrep
https://dl.doubtnut.com/l/_7PC5sZBF1hrl


44. A small electric dipole is placed at origin with its

dipole moment directed along positive x-axis. The

direction of electric �eld at point  is

A. Along positive x-axis

B. Along positive y-axis

C. along negative y-axis

D. along negative x-axis

Answer: B

Watch Video Solution

(2, 2√2, 0)

https://dl.doubtnut.com/l/_7PC5sZBF1hrl
https://dl.doubtnut.com/l/_Blom7pCuxlVC


45. Calculate the net �ux emerging from given

enclosed surface   

A. 

B. 

C. zero

D. 

−Nm2C − 1

4.5 × 1011

45 × 1012

1.12 × 1012

https://dl.doubtnut.com/l/_4y2jzw4XmUJ3


Answer: A

Watch Video Solution

46. The gravitational �eld in a region is given by

 N/kg. The work done in moving a

particle of mass 1 kg from (1, 1) to  along the

line 3y + 2x = 5 is

A. 10

B. 20

C. 

D. 

→
g = (2 î + 3ĵ)

(2, )
1

3

10√2

2√29

https://dl.doubtnut.com/l/_4y2jzw4XmUJ3
https://dl.doubtnut.com/l/_NldFdhpakuB7


Answer: A

Watch Video Solution

47. A charge Q is situated at the centre of a cube. The

electric �ux through one of the faces of the cube is

A. 

B. 

C. 

D. 

Answer: D

Q/ε0

Q/2ε0

Q/4ε0

Q/6ε0

https://dl.doubtnut.com/l/_NldFdhpakuB7
https://dl.doubtnut.com/l/_MnW8uOqdXol9


Watch Video Solution

48. When mercuric iodide is added to an aqueous

solution of Kl the

A. E/2

B. E

C. 2E

D. 4E

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_MnW8uOqdXol9
https://dl.doubtnut.com/l/_BaXiG9FcPClc
https://dl.doubtnut.com/l/_HmreBX1WWEGK


49. The magnitude of the electric �eld on the surface

of a sphere of radius r having a uniform surface

charge density  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

σ

σ/ε0

σ/2ε0

σ/ε0r

σ/2ε0r

https://dl.doubtnut.com/l/_HmreBX1WWEGK


50. If the electric �ux entering and leaving an

enclosed surface respectively, is  and , then the

electric charge inside the surface will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ϕ1 ϕ2

(ϕ2 − ϕ1)ε0

(ϕ1 + ϕ2) /ε0

(ϕ2 − ϕ1) /ε0

(ϕ1 + ϕ2)ε0

https://dl.doubtnut.com/l/_EeH2vu4OVM0Y


51. a hemispherical hollow body is placed in a

uniform electric �eld E. the total �ux linked with the

curved surface is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2πR2E

πR2E

4πR2E

6πR2E

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


52. The electric �ux through a Gaussian surface that

encloses three charges given by

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

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

103Nm2C − 1

103CN − 1m− 2

6.32 × 103Nm2C − 1

6.32 × 103CN − 1m− 2

https://dl.doubtnut.com/l/_OWucQB8WV4G3


53. An in�nitely long thin straight wire has uniform

linear charge density of 1/4 coul . Then the

magnitude of the electric intensity at a point 18 cm

away is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

m− 1

0.33 × 1011NC − 1

3 × 1011NC − 1

0.25 × 1011NC − 1

1.32 × 1011NC − 1

https://dl.doubtnut.com/l/_HRvf95lThtRN
https://dl.doubtnut.com/l/_IE0o6eurgU8d


54. In a uniform electric �eld �nd the total �ux

associated with the given surfaces 

A. A) 

B. B) 

C. C) 

D. D) 

Answer: A

Watch Video Solution

a − 0, b − 0, c − 0

a − 0, b − (πR2E), c − 0

a − 2πRE, b − (πR2E), c − 0

a − πR2E, b − 0, c − 0

https://dl.doubtnut.com/l/_IE0o6eurgU8d


55. A charge q is placed at the centre of the open end

of a cylindrical vessel . The �ux of the electric �eld

through the surface of the vessel is 

A. 

B. 

C. 

q

2 ∈0

q

∈0

q

3 ∈0

https://dl.doubtnut.com/l/_IE0o6eurgU8d
https://dl.doubtnut.com/l/_ALzMBwznwj4l


D. zero

Answer: A

Watch Video Solution

56. The electric �eld in a region of space is given by,

 where . The �ux of

this �eld through a circular surface of radius 0.02m

parallel to the Y-Z plane is nearly.

A. 

B. 

C. 

→
E = E0 î + 2E0 ĵ E0 = 100N /C

3.14Nm2 /C

0.02Nm2 /C

0.005Nm2 /C

https://dl.doubtnut.com/l/_ALzMBwznwj4l
https://dl.doubtnut.com/l/_ShYvP4cLHelj


Practice Exercise

D. 

Answer: D

Watch Video Solution

0.125Nm2 /C

1. When charge is given to a body

A. 

B. 

C. 

−1.6 × 10− 13C

1.6 × 10− 13C

16 × 10− 13C

https://dl.doubtnut.com/l/_ShYvP4cLHelj
https://dl.doubtnut.com/l/_9kJKv0sN4kS1


D. 

Answer: A

Watch Video Solution

20 × 10− 13C

2. Calculate force between two charges of 1C each

separated by 1m in vacuum.

A. 

B. 

C. 

D.  dyne

9 × 109N

0.9 × 10− 9N

9 × 10− 9N

9 × 109

https://dl.doubtnut.com/l/_9kJKv0sN4kS1
https://dl.doubtnut.com/l/_RffSrPSZbyYc


Answer: A

Watch Video Solution

3. Two equal and opposite charges are placed at a

certain distance apart and force of attraction

between them is F. If 75% charge of one is

transferred to another, then the force between the

charges becomes

A.  (attraction)

B.  (attraction)

C.  (repulsion)

7F
16

F

16

7F
16

https://dl.doubtnut.com/l/_RffSrPSZbyYc
https://dl.doubtnut.com/l/_1gGY7bUJCQG7


D.  (repulsion)

Answer: B

Watch Video Solution

F

16

4. Two positively charged small particles, each of

mass  and carrying a charge of 

 are placed apart at a separation r. If

each one experiences a repulsive force equal to its

weight �nd their separation.

A. 117m

B. 117cm

1.7 × 10− 27kg

1.6 × 10− 19C

https://dl.doubtnut.com/l/_1gGY7bUJCQG7
https://dl.doubtnut.com/l/_2eTrkUAt5fPY


C. 11.cm

D. 1.17m

Answer: C

Watch Video Solution

5. The minimum electrostatic force between two

charged particles placed at a distance of 1m is

A. 

B. 

C.  dyne

25 × 10− 24N

23 × 10− 24N

2.3 × 10− 24

https://dl.doubtnut.com/l/_2eTrkUAt5fPY
https://dl.doubtnut.com/l/_wY5ZzCilqcb3


D. 

Answer: D

Watch Video Solution

2.3 × 10− 24N

6. The force between two -particles separated by a

distance .r. is F. In order to have same force F, the

distance between singly ionized chlorine atoms

separated by a distance of

A. 2r

B. 4r

C. r/2

α

https://dl.doubtnut.com/l/_wY5ZzCilqcb3
https://dl.doubtnut.com/l/_KLKvl0VfOQTf


D. r/4

Answer: C

Watch Video Solution

7. The force between two charges 0.06m apart is 5N.

If each charge is moved towards the other by 0.01 m,

then the force between them will become

A. 170N

B. 11.25N

C. 45N

https://dl.doubtnut.com/l/_KLKvl0VfOQTf
https://dl.doubtnut.com/l/_N8Hlda8EMCPO


D. 22.50N

Answer: B

Watch Video Solution

8. Four point charges qA = 2 µC, qB = –5 µC, qC = 2 µC,

and qD = –5 µ C are located at the corners of a

square ABCD of side 10 cm. What is the force on a

charge of 1 µC placed at the centre of the square?

A. zero

B. 

C. 

2.545 × 109N

15.91 × 109N

https://dl.doubtnut.com/l/_N8Hlda8EMCPO
https://dl.doubtnut.com/l/_RkGEYfKfDRDe


D. 

Answer: A

Watch Video Solution

12.72 × 109N

9. The force between two charges separated by a

distance 1m is 1.8N. The charges are in the ratio 

then the charges are

A. 

B. 

C. 

1: 2

5μC, 5μC

5μC, 10μC

1μC, 10μC

https://dl.doubtnut.com/l/_RkGEYfKfDRDe
https://dl.doubtnut.com/l/_GI6rx3sZlXJp


D. 

Answer: D

Watch Video Solution

10μC, 20μC

10. In 1 gram of solid, there are  atoms. If one

electron is removed from every one of 0.1% of atoms

of the solid, the charge gained by the solid is

A. 

B. 

C. 

5 × 1021

+0.018C

+0.8C

+8μC

https://dl.doubtnut.com/l/_GI6rx3sZlXJp
https://dl.doubtnut.com/l/_s0jJmIimo9x6


D. 

Answer: B

Watch Video Solution

−0.08C

11. Two positively charged particles each of mass is

 and carrying a charge of 

are placed at a distance .r. apart. If each experiences

a force equal to its weight, the value of r is

A. 1.6m

B. 0.16m

9 × 10− 30kg 1.6 × 10− 19C

(g = 10ms− 2)

https://dl.doubtnut.com/l/_s0jJmIimo9x6
https://dl.doubtnut.com/l/_bJVhx8wnH7R5


C. 0.116m

D. 0.8m

Answer: A

Watch Video Solution

12. A charge Q is divided into two charge q and Q-q.

The value of q such that the force between them is

maximum is

A. Q/3

B. Q/2

https://dl.doubtnut.com/l/_bJVhx8wnH7R5
https://dl.doubtnut.com/l/_MwmDsJoiDXaU


C. Q/4

D. 3Q/4

Answer: B

Watch Video Solution

13. The ratio of the forces between two charges

placed at a certain distance apart in air at half of the

distance apart in medium of dielectric .k. is

A. A) 

B. B) 

1: 4k

k : 4

https://dl.doubtnut.com/l/_MwmDsJoiDXaU
https://dl.doubtnut.com/l/_tpV2Jq7vZr9I


C. C) 

D. D) 

Answer: B

Watch Video Solution

4k : 1

4: k

14. Two point charges +2C and +6C repel each other

with a force of 12N. If a charge q is given the each of

the these charges then they attract with 4N. Then

value q is

A. A) 

B. B) 

+4C

−2C

https://dl.doubtnut.com/l/_tpV2Jq7vZr9I
https://dl.doubtnut.com/l/_7uDjoiJG3FOP


C. C) 

D. D) 

Answer: C

Watch Video Solution

−4C

+2C

15. Two small balls having equal positive charge Q

(coulumb) on each suspended by two insulating

strings of equal length L (metre) from a hook �xed to

a stand. The whole set-up is taken in a satellite into

space where there is no gravity (state of

weightlessness). Then tension (newtons) in each

string is:

https://dl.doubtnut.com/l/_7uDjoiJG3FOP
https://dl.doubtnut.com/l/_b89MIRrB3lVU


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1

4πε0

q2

4L2

1

4πε0

q2

L2

1

4πε0

√2q2

L2

1

4πε0

q2

2L2

16. The force between two charges 4C and -2C which

are separated by a distance of 3km is

A. 9 × 103N

https://dl.doubtnut.com/l/_b89MIRrB3lVU
https://dl.doubtnut.com/l/_0ty5PwaJNZk6


B. 

C. 

D. 

Answer: C

Watch Video Solution

24 × 103N

8 × 103N

4 × 103N

17. Two charges  are placed at a

distance of 30cm. The position of third charge from

 between them so that it does not experience

any force.

A. 7.5cm

9μC and 1μC

9μC

https://dl.doubtnut.com/l/_0ty5PwaJNZk6
https://dl.doubtnut.com/l/_JZ8FKRBM8D1w


B. 22.5cm

C. 5.858cm

D. 10cm

Answer: B

Watch Video Solution

18. Three point charges  in that order

are placed equally spaced along a striaght line.

 are equal in magnitude but opposite is

sign. If the net force on  is zero, the value of  is

A. 

Q1, Q2 and Q3

Q2 and Q3

Q3 Q1

Q1 = |Q3|

https://dl.doubtnut.com/l/_JZ8FKRBM8D1w
https://dl.doubtnut.com/l/_RCMUDywAPGCz


B. 

C. 

D. 

Answer: D

Watch Video Solution

Q1 = √2|Q3|

Q1 = 2|Q3|

Q1 = 4|Q3|

19. A long solenoid having n = 200 turns per metre

has a circular cross-section of radius . A

circular conducting loop of radius  and

resistance  encircles the solenoid such

that the centre of circular loop coincides with the

a1 = 1cm

a2 = 4cm

R = 5(Ω)

https://dl.doubtnut.com/l/_RCMUDywAPGCz
https://dl.doubtnut.com/l/_emFrwL6XNfp6


midpoint of the axial line of the solenoid and they

have the same axis as shown in Fig. 

  

A current 't' in the solenoid results in magnetic �eld

along its axis with magnitude  at points

well inside the solenoid on its axis. We can neglect

the insigni�cant �eld outside the solenoid. This

results in a magnetic �ux  through the circular

loop. If the current in the winding of solenoid is

changed, it will also change the magnetic �eld

 and hence also the magnetic �ux

B = (μ)ni

(ϕ)B

B = (μ)0ni

https://dl.doubtnut.com/l/_emFrwL6XNfp6


through the circular loop. Obvisouly, it will result in

an induced emf or induced electric �eld in the

circular loop and an induced current will appear in

the loop. Let current in the winding of solenoid be

reduced at a rate of .  

When the current in the solenoid becomes zero so

that external magnetic �eld for the loop stops

changing, current in the loop will follow a

di�erenctial equation given by [You may use an

approximation that �eld at all points in the area of

loop is the same as at the centre

A. 

B. 

75A/sec

3.6 × 1010

36 × 10− 10

https://dl.doubtnut.com/l/_emFrwL6XNfp6


C. 

D. 

Answer: A

Watch Video Solution

4 × 10− 2

7.2 × 10− 10

20. 10C and 20C are separated by a distance d. If the

electric �eld at the location of a charge 10C is , the

�eld at the location of 20C is

A. 

B. 

→
E

→
E /2

−
→
E /2

https://dl.doubtnut.com/l/_emFrwL6XNfp6
https://dl.doubtnut.com/l/_Logtsci1UF59


C. 

D. 

Answer: B

Watch Video Solution

−
→
E

→
E

21. A charge of mass .m. charge .2e. is released from

rest in a uniform electric �eld of strength .E.. The

time taken by it to travel a distance .d. in the �eld is

A. 

B. 

t = √
dm

Ee

√
2dm
Ee

https://dl.doubtnut.com/l/_Logtsci1UF59
https://dl.doubtnut.com/l/_TTPME53Tx8BS


C. 

D. 

Answer: A

Watch Video Solution

√
2dE
me

√
2Ee

dm

22. A charge  is placed at origin. Find

the electric �eld at .

A. 

B. 

C. 

q = − 2.0μC

(3m, 4m, 0)

ī + j̄

( ī + j̄)
0.45

√2

20j̄

https://dl.doubtnut.com/l/_TTPME53Tx8BS
https://dl.doubtnut.com/l/_kezDuyvCdSXY


D. 

Answer: B

Watch Video Solution

4.5√2( ī + j̄)

23. Two point charges +8q and -2q are located at x=0

and x=L respectively. The location of a point on the x-

axis from +8q at which the net electric �eld due to

these two point charges is zero is

A. 2L

B. L/4

C. 8L

https://dl.doubtnut.com/l/_kezDuyvCdSXY
https://dl.doubtnut.com/l/_jBzDExbGmiF8


D. 4L

Answer: A

Watch Video Solution

24. A hollow spherical conductor of radius 1m has a

charge of  then electric intensity at a point

distance of 0.5m from the centre of the spherical

conductor is

A. zero

B. 

C. 

250μC

2.25 × 106N /C

4.5 × 104N /C

https://dl.doubtnut.com/l/_jBzDExbGmiF8
https://dl.doubtnut.com/l/_EoamWCa20ucX


D. 

Answer: A

Watch Video Solution

9 × 104N /C

25. Two point charges 

are located 20cm apart in vacuum. What is the

electric �eld at the mid point of the line joining the

two charges. 

A.  along OA

qA = 3μC and qB = − 3μC

54 × 106N /C

https://dl.doubtnut.com/l/_EoamWCa20ucX
https://dl.doubtnut.com/l/_lGeLfPUlHnii


B.  along OB

C.  along OB

D.  along OB

Answer: B

Watch Video Solution

5.4 × 106N /C

5.4 × 10− 6N /C

54 × 10− 6N /C

26. The displacement  of a charge Q in an electric

�eld . The

work done is

A. 

r̄

E = e1 î + e2 ĵ + e3k̂  is r̄ = aî + bĵ

Q(ae1 + be2)

https://dl.doubtnut.com/l/_lGeLfPUlHnii
https://dl.doubtnut.com/l/_Da8y9feY8tku


B. 

C. 

D. 

Answer: A

Watch Video Solution

Q√(ae1)2 + (be2)2

Q(e1 + e2)√a2 + b2

(e2
1 + e2

2)(a + b)

27. A solid sphere of radius  is rotating with an

angular speed of . When this rotating

sphere is placed on a rough horizontal surface then

after sometime it starts pure rolling. Find the linear

speed of the sphere after it starts pure rolling.

2.45m

10rad/s

https://dl.doubtnut.com/l/_Da8y9feY8tku
https://dl.doubtnut.com/l/_BGHLV9VDj2YG


A. 

B. 

C. zero

D. 

Answer: C

Watch Video Solution

36 × 106N /C

1.8 × 106N /C

0.9 × 106N /C

28. A 0.50 gm ball carries a charge of magnitude

. It is suspended by a string in a downward

electric �eld of intensity 300N/C. If the charge on the

10μC

https://dl.doubtnut.com/l/_BGHLV9VDj2YG
https://dl.doubtnut.com/l/_691VhJkGUKR0


ball is positive, then the tension in the string is

A. 

B. 

C. 

D. zero

Answer: B

Watch Video Solution

(g = 10ms− 2)

5 × 10− 3N

8 × 10− 3N

2 × 10− 3N

29. Two equal and opposite charges of magnitude

 are 15 cm apart, the magnitude and direction0.2μC

https://dl.doubtnut.com/l/_691VhJkGUKR0
https://dl.doubtnut.com/l/_FGVkvtQ1Nwiy


of the resultant electric intensity at a point midway

between the charges is

A.  towards -ve charge

B.  towards +ve charge

C. zero

D. in�nity

Answer: A

Watch Video Solution

6.4 × 105N /C

6.4 × 105N /C

30. Three charges each of  are the corners B, C,

D of a square ABCD of side 1m. The electric �eld at

+4μC

https://dl.doubtnut.com/l/_FGVkvtQ1Nwiy
https://dl.doubtnut.com/l/_HEzZpz9p8DAA


the centre .O. of the square is

A.  towards A

B.  towards C

C.  towards A

D.  towards C

Answer: A

Watch Video Solution

7.2 × 104N /C

7.2 × 104N /C

3.6 × 104N /C

3.6 × 104N /C

31. There are n electrons of charge on a drop of oil of

density . It is in equilibrium in an electric �eld E.

Then radius of drop is

ρ

https://dl.doubtnut.com/l/_HEzZpz9p8DAA
https://dl.doubtnut.com/l/_5cJSMWv1FgYj


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

[ ]
1 / 3

2neE

4πρg

[ ]
neE

ρg

[ ]
1 / 3

3neE
4πρg

[ ]
2neE
πρg

32. The electrons in a particle beam each have a

kinetic energy of . What are the

magnitude and direction of the electric �eld that

stops these electrons in a distance of 10.0cm

1.6 × 10− 17J

https://dl.doubtnut.com/l/_5cJSMWv1FgYj
https://dl.doubtnut.com/l/_izLVLrzbwEQS


A.  v/m in the direction of velocity of electrons

B.  v/m positive direction of velocity of

electrons

C.  perpendicular to velocity of electrons

D.  perpendicular to velocity of electrons

Answer: A

Watch Video Solution

103

103

103v/m

106v/m

33. Two charged particles having masses in the ratio

 and charges in the ratio  are released from2: 3 1: 2

https://dl.doubtnut.com/l/_izLVLrzbwEQS
https://dl.doubtnut.com/l/_7WglnqDDM01a


rest in a uniform electric �eld. After a time 1 minute

their K.E. will be in the ratio of

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3: 8

3: 4

1: 3

2: 5

34. ABC is an equilateral triangle. Charges +q are

placed at each corner. The electric �eld intensity at

https://dl.doubtnut.com/l/_7WglnqDDM01a
https://dl.doubtnut.com/l/_WCU1GqJFHcT6


the centroid of triangle will be

A. 

B. 

C. zero

D. 

Answer: C

Watch Video Solution

1

4π ∈0

q

r2

1

4π ∈0

q

r

1

4π ∈0

3q

r2

35. An  particle is situated in an electric �eld of

. The force exerted or it is

α

106N /C

https://dl.doubtnut.com/l/_WCU1GqJFHcT6
https://dl.doubtnut.com/l/_7Hfe93k6oIZK


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

6.4 × 10− 3N

3.2 × 10− 13N

32 × 10− 13N

64 × 10− 13N

36. Four charges of +q, +q, +q and +q are placed at

the corners A, B, C and D of a square of side a. Find

the resultant force on the charge at D

https://dl.doubtnut.com/l/_7Hfe93k6oIZK
https://dl.doubtnut.com/l/_uqVsAc7WBghZ


A. 

B. 

C. 

D. zero

Answer: A

Watch Video Solution

(√2 − )
q2

4πε0a
2

1

2

2q2

πε0a
2

2√2
q2

8πε0a
2

37. The electric intensity due to a dipole of length 10

cm and having a charge of 1500 muC`, at a point on

the axis at a distance 20 cm from one of the charges

in air, is

https://dl.doubtnut.com/l/_uqVsAc7WBghZ
https://dl.doubtnut.com/l/_WzcHpiu2FFwe


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

6.25 × 107N /C

9.28 × 107N /C

13.1 × 1111N /C

20.5 × 107N /C

38. An electric, dipole consisting of two opposite

charges of  each separated by a distance

3cm is placed in an electric �eld of .

Torque on the dipole is

2 × 10− 6C

2 × 105N /C

https://dl.doubtnut.com/l/_WzcHpiu2FFwe
https://dl.doubtnut.com/l/_4zPLKKdbd42j


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

12 × 10− 1Nm

12 × 10− 3Nm

24 × 10− 1Nm

24 × 10− 3Nm

39. 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

https://dl.doubtnut.com/l/_4zPLKKdbd42j
https://dl.doubtnut.com/l/_3cRHWUt4t9bU


rotated to be a anti-parallel to the �eld, then the

work required to be done by an external agency is

A. 

B. 

C. pE

D. 2pE

Answer: D

Watch Video Solution

−2pE

−pE

40. An electric dipole of dipole moment p is placed in

the position of stable equilibrium in uniform electric

https://dl.doubtnut.com/l/_3cRHWUt4t9bU
https://dl.doubtnut.com/l/_8oDf7aHy4Rmi


�eld of intensity E. this is rotated through an angle 

from the initial position . The potential energy of the

electric dipole in the �nal position is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

θ

pE cos θ

pE sin θ

pE(1 − cos θ)

−pE cos θ

https://dl.doubtnut.com/l/_8oDf7aHy4Rmi


41. For dipole ,

calculate the maximum torque for this dipole if

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

q = 2 × 10− 6C and d = 0.01m

E = 5 × 105N /C

1 × 10− 3Nm

10 × 10− 3Nm

10 × 10− 2Nm

1 × 102Nm

https://dl.doubtnut.com/l/_L0H6n4I094pC


42. 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  is

A. pE

B. 

C. 

D. zero

Answer: D

Watch Video Solution

80∘

+2pE

−2pE

https://dl.doubtnut.com/l/_aJB9gY7MN7aW


43. A dipole consisting of 

separated by a distance of 2cm oscillates in an

electric �eld of strength 60,000 . The

frequency of its oscillation is (M.I. about the axis of

oscillations is )

A. 20.2 Hz

B. 25.4 Hz

C. 31.38 Hz

D. 37.1 Hz

Answer: C

Watch Video Solution

+10nC and − 10nC

Vm− 1

3 × 10− 10kgm2

https://dl.doubtnut.com/l/_HNfCeXuaD3be


44. The number of electric lines of force originating

from a charge of 1C is

A. 

B. zero

C. 

D. 

Answer: A

Watch Video Solution

1.129 × 1011

1.129 × 10− 11

1.129 × 1010

https://dl.doubtnut.com/l/_HNfCeXuaD3be
https://dl.doubtnut.com/l/_qpm5UFuDFIzO


45. A cube of side 1 is placed in a uniform �eld E,

where . The net electric �ux through the

cube is

A. zero

B. 

C. 

D. 

Answer: A

Watch Video Solution

E = Eî

12E

412E

612E

https://dl.doubtnut.com/l/_KK6SbhKFouU6


46. A point charge +q is placed at the centre of a

cube of side l. The electric �ux emerging from the

cube is

A. 

B. zero

C. 

D. 

Answer: A

Watch Video Solution

q

ε0

6qL2

ε0

q

6L2ε0

https://dl.doubtnut.com/l/_Qk6PGzGXbQtf


47. A long thin �at sheet has a uniform surface

charge density . The magnitude of the electric �eld

at a distance .r. from it is given by

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

σ

σ/ε0

σ/2ε0

σ/ε0r

σ/2ε0r

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


48. A charge of 8.85C is placed at the centre of a

spherical Guassian surface of radius 5cm. The electric

�ux through the surface is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1012V /m

10− 12V /m

108V /m

1010V /m

https://dl.doubtnut.com/l/_A4dH3l2jbAjQ


49. The inward and outward electric �ux for a closed

surface in units of  are respectively, 

 and . Then, the total charge inside

the surface is [where, permittivity constant]

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

N − m2C − 1

8 × 103 4 × 103

ε0 =

4 × 103

−4 × 103

( − 4 × 103)

∈0

−4 × 103 ∈0

https://dl.doubtnut.com/l/_NnfmsVFvgMjS
https://dl.doubtnut.com/l/_p2lCjrxcBAVl


50. If a charge q is placed at the centre of a

hemispherical body as shown below then the �ux

linked with the curved surface is 

A. 

B. 

C. 

D. 

q

ε0

q

2ε0

2q

ε0

q

2πε0

https://dl.doubtnut.com/l/_p2lCjrxcBAVl


Answer: B

Watch Video Solution

51. Total electric �ux coming out of a unit positive

charge put in air is

A.  out wards

B.  inwards

C.  outwards

D.  inwards

Answer: B

1

ε0

1

ε0

1

4πε0

1

4πε0

https://dl.doubtnut.com/l/_p2lCjrxcBAVl
https://dl.doubtnut.com/l/_PEzVd9ZUFeiR


Watch Video Solution

52. Two square plates are at potential di�erence of

100V separated by 2cm. Calculate electric intensity

between them

A. 

B. 5000

C. 200

D. 98

Answer: B

Watch Video Solution

5 × 10− 3

https://dl.doubtnut.com/l/_PEzVd9ZUFeiR
https://dl.doubtnut.com/l/_9vVFjFfKBnMd


53. Find the �ux due to the electric �eld through the

curved surface (R is radius of curvature) 

A. 

B. 

C. 

D. 

Answer: B

a − 0, b − 0, c − 2πR2E

a − πR2E, b − 0, c − 2πR2E

a − 0, b − 0, c − 0

a − πR2E, b − πR2E, c − 2πR2E

https://dl.doubtnut.com/l/_vpBfNL1J3Q7F


Watch Video Solution

54. The length of each side of a cubical closed

surface is L metre. If charge 48C is situated at one of

the corners of the cube, Find the �ux passing

through the cube. (In Volt-metre)

A. 

B. 

C. 

D. 

Answer: A

6

∈0

3

∈0

48

∈0

8

∈0

https://dl.doubtnut.com/l/_vpBfNL1J3Q7F
https://dl.doubtnut.com/l/_fkQtlpIftshu


Watch Video Solution

55. A Charge Q is distributed uniformly on a ring of

radius r. A sphere of equal r is constructed with its

centre at the periphery of the ring (�gure 30.12) Find

the �ux of the electric �eld through the surface of

the sphere. 

A. 
q

∈0

https://dl.doubtnut.com/l/_fkQtlpIftshu
https://dl.doubtnut.com/l/_9Su9nfanYudT


B. 

C. 

D. zero

Answer: C

Watch Video Solution

q

2 ∈0

q

3 ∈0

56. A cube is arranged such that its length, breadth

and height are along X, Y and Z directions, One of its

corners is situated a the origin. Length of each side

of the cube is 25cm. The components of electric �eld

are Ex = 400√2N /C, Ey = 0 and Ez = 0

https://dl.doubtnut.com/l/_9Su9nfanYudT
https://dl.doubtnut.com/l/_2rKgoqGCsNLG


respectively. Find the �ux coming out of the cube at

one end.

A. 25

B. 

C. 

D. zero

Answer: C

Watch Video Solution

25

√2

25√2

57. A metallic ring is connected to a rod oscillates

freely like a pendulum. If now a magnetic �eld is

https://dl.doubtnut.com/l/_2rKgoqGCsNLG
https://dl.doubtnut.com/l/_4TzU7rfEsovn


Problems

applied in horizontal direction so that the pendulum

now swings through the �eld, the pendulum will 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(π + 2)πa2E/(2√2)

πa2E

πa2E/(2√2)

πa2E/√2

https://dl.doubtnut.com/l/_4TzU7rfEsovn


1. If  electrons move out of a body to another

body every second, how much time is required to get

a total charge of 1 C on the other body? 

View Text Solution

109

2. How much positive and negative charge is there in

a cup of water? 

View Text Solution

3. A Solid contains  number of atoms. If an

electron is removed from each of 0.01% of number of

5 × 1021

https://dl.doubtnut.com/l/_q8aPyHOeVpKK
https://dl.doubtnut.com/l/_Iu4fOMc8zFIZ
https://dl.doubtnut.com/l/_vahATFqpqvq6


atoms, �nd the charge gained by this solid ? 

View Text Solution

4. A and B are two identical point sized metal

spheres each holding the same charge . These two

are separated by certain distance and the mutual

electrostatic force between them is F. if a third

identical uncharged sphere 'C' is touched with A and

kept exactly at the midpoint of line joining A and B,

what is the resulting force on C and its direction ? 

View Text Solution

q

https://dl.doubtnut.com/l/_vahATFqpqvq6
https://dl.doubtnut.com/l/_W03Ek7gD5QGA
https://dl.doubtnut.com/l/_IHJRlxpjvtCt


5. Two charges  and    are placed at a distance

of 10 cm. Where should a third charge be placed

between them so that it does not experience any

force.

View Text Solution

2μc 1μc

6. Three chargers +q, -q and + q are kept at the

corners of an equilateral triangle of side d. Find the

resultant electric force on a charge to placed at the

centroid O of the triangle.

View Text Solution

https://dl.doubtnut.com/l/_IHJRlxpjvtCt
https://dl.doubtnut.com/l/_TK3PsPjcthDn
https://dl.doubtnut.com/l/_riezptyx751P


7. A charge is to be divided into two small parts.

What should be the value of the charges on the

parts so that the force between the parts will be

maximum? 

View Text Solution

8. Calculate the ratio of electric and gravitational

force between two protons. Charge of each proton is

, mass is  kg and 

? 

View Text Solution

1.6 × 10− 19C 1.672 × 10− 27

G = 6.67 × 10− 11Nm− 2kg− 2

https://dl.doubtnut.com/l/_riezptyx751P
https://dl.doubtnut.com/l/_aRsUFpJ9oBIU
https://dl.doubtnut.com/l/_4K7i6k11hbUQ


9. Four charges of +q, +q, +q and +q are placed at the

corners A, B, C and D of a square of side a. Find the

resultant force on the charge at D. 

View Text Solution

10. A ring of radius R is with a uniformly distributed

charge on it. A charge q is now placed at the centre

of the ring. Find the increment in tension in the ring.

View Text Solution

https://dl.doubtnut.com/l/_4K7i6k11hbUQ
https://dl.doubtnut.com/l/_188S6TkO87ri


11. A shower of protons from outer space deposits

equal charges +q on the earth and the moon, and

the electrostatic repulsion exactly counter balances

the gravitational attraction, How large is q ?

View Text Solution

12. Two point charges placed at a distance of 0.20m

in air repel each other with a certain force. When a

dielectric slab of thickness 0.08m is introduced in

between the charges, the force of interaction is half

of its previous value. Find the dielectric constant. 

View Text Solution

https://dl.doubtnut.com/l/_Zw3F7Rq0XZcf
https://dl.doubtnut.com/l/_7Qzvp0AjYMzN


13. Three charges  each are at vertices of equilateral

triangle of side ? How much charge should be

placed at the centroid so that the system remains in

equilibrium?

View Text Solution

q

r

14. Four identical charges each ‘q’ are placed at four

corners of a square of side 'a'. Find the charge to be

placed at the centre of the square so than the

system of charges is in equilibrium. 

View Text Solution

https://dl.doubtnut.com/l/_7Qzvp0AjYMzN
https://dl.doubtnut.com/l/_DsslppWK9sYi
https://dl.doubtnut.com/l/_6KZv9ZMRJCaf


15. Two identical pith balls each of mass 'm' holding

charge 'q' each are suspended by silk threads of

equal length from same point. They move apart due

to repulsion. If the separation between the two balls

is 2x and each string makes small angle  to the

vertical.

View Text Solution

θ

16. In a liquid medium of dielectric constant K and of

speci�c gravity 2, two identically charged spheres are

suspended from a �xed point by threads of equal

https://dl.doubtnut.com/l/_6KZv9ZMRJCaf
https://dl.doubtnut.com/l/_FBfaM6oCGKYy
https://dl.doubtnut.com/l/_r8irDrODsKIe


lengths. The angle between them is . In another

medium of unknown dielectric constant , and

speci�c gravity 4, the angle between them becomes

. If density of material of spheres is 8 gm/cc

then �nd  

View Text Solution

90∘

K1

120∘

K1

17. A charge is placed at the centre of the line joining

two charges q and q. For the system of three charges

to be in equilibrium, what should be the value of Q? 

View Text Solution

https://dl.doubtnut.com/l/_r8irDrODsKIe
https://dl.doubtnut.com/l/_qeQ8kZncy0TZ
https://dl.doubtnut.com/l/_k1xtbsQEW43v


18. Two equal negative charges -q are �xed at points

(o,a) and (o,-a). A positive charge is released from

rest at the point  on the x-axis. What type of

oscillations does the charge Q execute ?

View Text Solution

(2a, 0)

19. Two identical positive charges are �xed on the y-

axis, at equal distances from the origin O. A particle

with a negative charge starts on the negative x-axis

at a large distance from O, moves along the x-axis,

passed through O and moves far away from O. Ita

acceleration a is taken as positive along its direction

of motion. The particle's acceleration ais plotter

https://dl.doubtnut.com/l/_k1xtbsQEW43v
https://dl.doubtnut.com/l/_RRVzyxT9Dh3S


against its x-co-ordinate. Which of the following best

represents the plot ? 

 

View Text Solution

20. Two point charges 4 C and 9 C are separated

by 30 cm. Find the point where the strength of the

�eld is zero. 

Vi T t S l ti

μ μ

https://dl.doubtnut.com/l/_RRVzyxT9Dh3S
https://dl.doubtnut.com/l/_EEGfEYocAEwu


View Text Solution

21. Calculate the electric �eld intensity which would

be just su�cient to balance the weight of an

electron. If this electric �eld is produced by a second

electron located below the �rst one what would be

the distance between them? [Given:

 kg and 

]. 

View Text Solution

1.6 × 10− 19C, m = 9.1 × 10− 31

g = 9.8m/s2

https://dl.doubtnut.com/l/_EEGfEYocAEwu
https://dl.doubtnut.com/l/_XGwMsqNa9gWP


22. A point charge    is located at a point 

 . Find the electric �eld vector  at a point

with position vector , when the position

vectors are expressed in metre. 

View Text Solution

50μC

2 î + 3ĵ
→
E

8 î − 5ĵ

23. Find the force experienced by a chloride ion

having 4 electrons remover, when laced in an electric

�eld of intensity 

View Text Solution

2NC − 1

https://dl.doubtnut.com/l/_RXXhrmU2poGH
https://dl.doubtnut.com/l/_nG8F0ezqWIsa


24. An in�nite number of charges each q are placed

in the x-axis distances of 1, 2,4,8...... meter from the

origin. If the changes are allately positive and

negative �nd the intensity of electric �eld at origin 

View Text Solution

25. A point charge ‘q’ is placed at orgin.  and 

 be the electric �eld at three points A(1,2,3), B(1, 1,

-1) and C(2,2,2) due to changed. Then give the

possible relations between the above �eld

strengths. 

View Text Solution

¯̄̄ ¯̄EA, ¯̄¯̄¯EB

¯̄¯̄¯EC

https://dl.doubtnut.com/l/_G3QSP6LTlAYe
https://dl.doubtnut.com/l/_DcM90zLALYgM


26. A point mass in and charge q is connected with a

spring of negligible mass with natural length L.

Initially spring is in its natural length. Now a

horizontal uniform electric �eld E is switched on as

shown. Find 

a) the maximum separation between the mass and

the wall 

b) Find the separation of the point mass and wall at

the equilibrium position of mass 

c) Find the energy stored in the spring at the

https://dl.doubtnut.com/l/_DcM90zLALYgM
https://dl.doubtnut.com/l/_E7hMTYLpAf2h


equilibrium position of the point mass. 

 

View Text Solution

27. A block having mass m and charge q is resting on

a frictionless plane at distance L from the wall as

shown in Fig. Discuss the motion of the block when a

uniform electric �eld E is applied horizontally

towards the wall assuming that collision of the block

with the wall is perfectly elastic.

https://dl.doubtnut.com/l/_E7hMTYLpAf2h
https://dl.doubtnut.com/l/_6xrADnEUIAZA


View Text Solution

28. A particle of charge q and mass m moves

rectilinearly under the action of an electric �eld

 . Here,  are positive constants

and x is the distance from the point where the

particle was initially at rest. Then : 

1) the motion of the particle is oscillatory

withamplitude   

2) the mean position of the particles is at .  

3) the maximum acceleration of the particle is   

4) All 1, 2 and 3

View Text Solution

E = α − βx α and β

α

β

x =
α

β
qα

m

https://dl.doubtnut.com/l/_6xrADnEUIAZA
https://dl.doubtnut.com/l/_7lEGfeuvK5xD


29. A thin wire ring of radius "r" carries a charge q.

Find the magnitude of the electric �eld strength on

the axis of the ring as a function of distance L from

the centre. Find the same for L  r. Find

maximum �eld strength and the corresponding

distance L. 

View Text Solution

> >

https://dl.doubtnut.com/l/_7lEGfeuvK5xD
https://dl.doubtnut.com/l/_gbjB0NhWiDVs


30. The surface charge density of a thin charged disc

of radius R is . The value of the electric �eld at the

centre of the disc  . With respect to the �eld at

the centre, the electric �eld along the axis at a

distance R from the centre of the disc is

View Text Solution

σ

σ

2ε0

31. A particle that carries a charge ‘-q’ is placed at

rest in uniform electric �eld 10 N/C. It experiences a

force and moves. In a certain time ‘t’, it is observed to

acquire a velocity  m/s. The given electric10 î − 10ĵ

https://dl.doubtnut.com/l/_XwOR2omdNhHt
https://dl.doubtnut.com/l/_ZmtwN4nnUPJZ


�eld intersects a surface of area    in the x-z

plane. Find the Electric �ux through the surface. 

View Text Solution

1m2

32. Six charges are placed at the vertices of a regular

hexagon as shown in the �gure. The electric �eld on

the line passing through point O and perpendicular

to the plane of the �gure at a distance of x ( 

a) from O is 

1)  2)   

> >

   
Qa

πε0x3

2Qa

πε0x3

https://dl.doubtnut.com/l/_ZmtwN4nnUPJZ
https://dl.doubtnut.com/l/_IlfsZbrwm6hI


3)  4) zero.  

View Text Solution

    
√3Qa

πε0x2

33. The electric �eld in a region is given by

 . Find the charge contained inside a
→
E = E0 î

x

L

https://dl.doubtnut.com/l/_IlfsZbrwm6hI
https://dl.doubtnut.com/l/_n4IeQAeQomlP


cubical volume bounded by the surface x = 0, x = L, y =

0 , y = L, z = 0 and z = L.

View Text Solution

34. A point charge q is placed at the centre of the

edge of a cubical box. Find the total �ux associated

with that box. 

 

https://dl.doubtnut.com/l/_n4IeQAeQomlP
https://dl.doubtnut.com/l/_FI0hgaMdGhIJ


View Text Solution

35. A positive charge q is placed in front of a

conducting solid cube at a distance d from its centre.

Find the electric �eld at the centre of the cube due

to the charges appearing on its surface. 

View Text Solution

36. Two point charges , are placed at

A and B respectively. A line of force emanates from

 at an angle  with the line joining A and B. At

+Q1 and − Q2

Q1 θ

https://dl.doubtnut.com/l/_FI0hgaMdGhIJ
https://dl.doubtnut.com/l/_XLO2laAgzbkN
https://dl.doubtnut.com/l/_51xpYFjJBJCj


what angle will it terminate at B ? 

View Text Solution

37. A point charge q is placed at a distance d from

the centre of a circular disc of radius R. Find electric

�ux �owing through the disc due to that charge. 

https://dl.doubtnut.com/l/_51xpYFjJBJCj
https://dl.doubtnut.com/l/_AsXxngO2p7Eh


View Text Solution

38. A thin spherical shell radius of r has a charge 2

uniformly distributed on it. At the centre of the shell,

a negative point charge -q is placed. If the shell is cut

into two identical hemi spheres, still equilibrium is

maintained. Then �nd the relation between Q and q? 

 

https://dl.doubtnut.com/l/_AsXxngO2p7Eh
https://dl.doubtnut.com/l/_1aGr6NtXDyhA


View Text Solution

39. If r and T are radius and surface tension of a

spherical soap bubble respectively then �nd the

charge needed to double the radius of bubble

View Text Solution

https://dl.doubtnut.com/l/_1aGr6NtXDyhA
https://dl.doubtnut.com/l/_BXOOtKkjk0wz

