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ELECTROSTATICS

1. How many electrons are there in on coulomb of

negative charge?

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_2idowc1bQmIe

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

attracts the pieces, why?

° Watch Video Solution

3. Does the attraction between the comb and the

piece of papers last for longer period of time?

o Watch Video Solution



https://dl.doubtnut.com/l/_2idowc1bQmIe
https://dl.doubtnut.com/l/_3l0fkNsnJG0j
https://dl.doubtnut.com/l/_MDu8DJ2cvqlM

4. Can two similarly charged bodies attract each

other?

o Watch Video Solution

5. Does in charging the mass of a body change?

o Watch Video Solution

6. Why a third hole in a socket provided for

grounding?

° Watch Video Solution



https://dl.doubtnut.com/l/_zdnRmEGdak3a
https://dl.doubtnut.com/l/_G2BxEkxw3GnW
https://dl.doubtnut.com/l/_lwI3PLDmHFlH

7. What is the smallest electric force between two

charges placed at a distance of 1.0m?

o Watch Video Solution

8. Three charges ¢ = 1uC, ¢ = 2uC and
g3 = 3uC are placed on the vertices of an

equilateral triangle of side 1.0 m. Find the net


https://dl.doubtnut.com/l/_lwI3PLDmHFlH
https://dl.doubtnut.com/l/_7coWEnU4kMOc
https://dl.doubtnut.com/l/_x2YVQrabI7nf

electric force acting on charge ¢4

ds

d; d>

° Watch Video Solution

9. Two identical balls each having a density p are
suspended from as common point by two
insulating strings of equal length. Both the balls

have equal mass and charge. In equilibrium each


https://dl.doubtnut.com/l/_x2YVQrabI7nf
https://dl.doubtnut.com/l/_R8wXa95cIdrp

string makes an angle 6 with vertical. Now, both
the balls are immersed in a liquid. As a result the
angle 6 does not change. The density of the liquid

is 0. Find the dielectric constant of the liquid.

o Watch Video Solution

10. An electric field of 10° N/ C points due west at
a certain spot. What are the magnitude and
direction of the force that acts on a charge of

+2uC and — 5uC at this spot?

o Watch Video Solution



https://dl.doubtnut.com/l/_R8wXa95cIdrp
https://dl.doubtnut.com/l/_I2AbNECz3vMG
https://dl.doubtnut.com/l/_g8XSJPiSf9aZ

1. Two positive point charges ¢; = 16uC and
g = 4uC are separated in vacuum by a distance
of 3.0m. Find the point on the line between the

charges where the net electric field is zero.-

o Watch Video Solution

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

P(0, — 4m, 3m)

o Watch Video Solution



https://dl.doubtnut.com/l/_g8XSJPiSf9aZ
https://dl.doubtnut.com/l/_NW7hPPY2yDkW
https://dl.doubtnut.com/l/_wiAqWnqIzLot

13. A uniform electric field E; is directed along
positive y-driection. Find the change in electric
potential energy of a positive test charge g, when
it is displaced in this field from y; = a to y; = 2a

along the y-axis.

° Watch Video Solution

14. For charges
q = 1uC, ¢ = 2uC, g3 = — 3uC and
qs = 4uC are kept on the vertices of a square of

side 1m. Find the electric potential energy of this


https://dl.doubtnut.com/l/_wiAqWnqIzLot
https://dl.doubtnut.com/l/_Jhy6i8SlCT7j

system of charges.

d4

° Watch Video Solution

15. Two points charges are located on the x-axis,

g1 = —1luC at x=0and ¢ = + luc at


https://dl.doubtnut.com/l/_Jhy6i8SlCT7j
https://dl.doubtnut.com/l/_J2Ny1q9jucao

z = 1Im.

a. Find the work that must be done by an external
force to bring a third point charge ¢3 = + 1uC
from infinity to £ = 2m.

b. Find the total potential energy of the system of

three charges.

o Watch Video Solution

16. Two point charges ¢ = ¢ = 2uC are fixed at
x1 = + 3m and x9 = — 3m as shown in figure.
A third particle of mass 1 g and charge

g3 = — 4uC are released from rest at y = 4.0m


https://dl.doubtnut.com/l/_J2Ny1q9jucao
https://dl.doubtnut.com/l/_xQRTiNIPvMjR

Find the speed of the particle as it reaches the

origin.
y
q3$y=4m
Q2 q,
o — @
Xp=-3m x1=3m

o Watch Video Solution

17. The electric potential at point A is 20V and at

B is —40V. Find the work done by an external


https://dl.doubtnut.com/l/_xQRTiNIPvMjR
https://dl.doubtnut.com/l/_qDQoWIzE9eFv

and electrostatic force in moving an electron

slowly from B to A.

° Watch Video Solution

18. Find the work done by some external force in
moving a charge ¢ = 2uC from infinity to a point

where electric potential is 10* V.

o Watch Video Solution

19. Three point charge ¢ = 1uC, ¢ = — 2uC

and q3 = 3uC are placed at


https://dl.doubtnut.com/l/_qDQoWIzE9eFv
https://dl.doubtnut.com/l/_yKPQiNXYXJSV
https://dl.doubtnut.com/l/_Ax955tTsIbSL

(1m, 0, 0), (0, 2m, 0) and (0, 0, 3m) respectively.

Find the electric potential at as origin.

° Watch Video Solution

20. A charge q¢ = 10uC' is distributed uniformly
over the circumference of a ring of radius 3m
placed on x-y placed with its centre art origin.

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

° Watch Video Solution



https://dl.doubtnut.com/l/_Ax955tTsIbSL
https://dl.doubtnut.com/l/_6sGA7lzEAmV9

21. Find out the points on the line joining two
charges +q and — 3q(kept at as distance of

1.0m) where electric potential is zero.

° Watch Video Solution

22. The electric potential in a region s
represented as
V=2x+3y—-=z

obtain expression for electric field strength.

° Watch Video Solution



https://dl.doubtnut.com/l/_bYPJIJa3a7vd
https://dl.doubtnut.com/l/_IILqGgmL6F0Y
https://dl.doubtnut.com/l/_3nAuqQJSRT2I

23. The electric potential V at any point x,y,z (all in
metre) in space is given by V = 4z volt. The

electric field at the point (1m, 0, 2m) is ... —

° Watch Video Solution

24. Find the V,; in an electric field

~ ~ A N
E = (22' 435+ 4k) = where

re = <%—23+l%>mandrb: <2’2—|—3—2l§:)m

o Watch Video Solution



https://dl.doubtnut.com/l/_3nAuqQJSRT2I
https://dl.doubtnut.com/l/_1y3EhfYR0DGn
https://dl.doubtnut.com/l/_38tBWoRFtNJt

25.In uniform electric field £ = 10N /C, find

4

\

\ 4

a.VA—VB,b.VB—VC

° Watch Video Solution

26. A uniform electric field of 100V /m is directed
at 3° with the positive x-axis as shown in figure.

Find the potential difference Vg, if OA = 2m


https://dl.doubtnut.com/l/_38tBWoRFtNJt
https://dl.doubtnut.com/l/_8DUnE1AYASrJ

and OB = 4m.

o Watch Video Solution

27. A uniform electric field pointing in positive x-
direction exists in a region. Let A be the origin, B
be the point on the x-axis at ¢ = 4 1lem and C

be the point on the y-axis at y = 4 1lcm. then


https://dl.doubtnut.com/l/_8DUnE1AYASrJ
https://dl.doubtnut.com/l/_bU3YKZZXU4sy

the potential at the points AB and C satisfy

a.Vy <Vg,b.Vy>VgcVy<VodVy > Vo

o Watch Video Solution

28. A non-conducting ring of radius 0.5m carries a
total charge of 1.11 x 10~ 'C distributed non-
uniformly on its circumference producing an

electric field E everywhere is space. The value of

1=0
the integral / — E. dI(l = 0 being centre of
l

= 0

thering) in volt is

A +2


https://dl.doubtnut.com/l/_bU3YKZZXU4sy
https://dl.doubtnut.com/l/_McqTbdkQ8YuR

D. zero

Answer: A

o Watch Video Solution

29. What is the total charge of a system
containing five charges +1, + 2, — 3, + 4 and

— 5 in some arbitrary unit ?

o Watch Video Solution



https://dl.doubtnut.com/l/_McqTbdkQ8YuR
https://dl.doubtnut.com/l/_82hDL742onjo

30. How many electrons are there in one coulomb

of negative charge?

° Watch Video Solution

31. A sphere of lead of mass 10 g has net charge
—25 x 107°C.

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

(i) How many excess electrons are per lead atom
? Atomic number of lead is 82 and its atomic mass

is 207 g/mol.

| = 1


https://dl.doubtnut.com/l/_zmWCr30PvRrU
https://dl.doubtnut.com/l/_ZthGYkQ06RbC

| &J Watch Video Solution

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

nature of electrostatic force between them.

o Watch Video Solution

33. The electrostatic force on a small sphere of
charge 0.4 pC due to another small sphere of

charge -0.8 pC in air is 0.2 N. (a) What is the


https://dl.doubtnut.com/l/_ZthGYkQ06RbC
https://dl.doubtnut.com/l/_M9PWC5J1Bsa5
https://dl.doubtnut.com/l/_Dm2bgFO3o0jY

distance between the two spheres? (b) What is

the force on the second sphere due to the first?

o Watch Video Solution

34. Nucleus .go U*® emits a-particle (.2 He4).
a — particle has atomic number 2 and mass
number 4. At any instant a — particle is at
distance of 9 x 10 ®m from the centre of
nucleus of uranium. What is the force on a —

particle at this instant?

.92 U238 — .9 H64 + .90 Th234

o Watch Video Solution



https://dl.doubtnut.com/l/_Dm2bgFO3o0jY
https://dl.doubtnut.com/l/_I8LKkR74kagk

35. (a) Two identical sphereshaving positive
charges are placed 3m apart repel each other
with a force 8 x 1073N. Now charges are
connected by a metallic wire, they begin to repel
each other with a force of 9 x 10 3 N. Find initial
charges on the spheres.

(b) Two identical spheres having charges of
opposite signare placed 3m apart attract other
with a force 2.4 x 10 °N. Now spheres are
touched and then placed at original separation
repel with a force 10 °N. Find initial charges on

the spheres.


https://dl.doubtnut.com/l/_I8LKkR74kagk
https://dl.doubtnut.com/l/_wE5z6ALyZ3VR

o Watch Video Solution

36. (a) Two protons are placed at some separation
in vacuum. Find the ratio of electric and
gravitational force acting between them.

(b) Two point charges are placed at separation
3m in vacuum. What can be the minimum force
between them.

(c ) A charge @ is to be divided on two objects.
What should be the value of the charges in the
objects so that the force between them is
maximum ?

(d) Two insulating small spheres are rubbed


https://dl.doubtnut.com/l/_wE5z6ALyZ3VR
https://dl.doubtnut.com/l/_J6QSgsq2hadT

against each other and placed 1.6cm apart. If
they attract each other with a force of 0.9V, how
many electrons were transferred from one sphere

to the other during rubbing ?

o Watch Video Solution

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

experienced by the charge at £ = 2¢cm.

o Watch Video Solution



https://dl.doubtnut.com/l/_J6QSgsq2hadT
https://dl.doubtnut.com/l/_QJzOz3nP57vJ

38. Five point charge each of value +q are placed
on five vertices of a regular hexagon of side a
metre. What is the magnitude of the force on a
point charge of value —q coulomb placed at the

centre of the hexagon?

o Watch Video Solution

39. Two fixed charges +4q and +q are at a
distance 3 m apart. At what point between the
charge, a third charge + g must be placed to keep

it in equilibrium ?

| = 1


https://dl.doubtnut.com/l/_MAR1zLXNzjGv
https://dl.doubtnut.com/l/_HPegqf5pJKWo

| & Watch Video Solution

40. Three charges ¢ = 1uC, ¢ = — 2uC and
g3 = 3uC are placed on the vertices of an
equilateral triangle of side 1.0 m. find the net
electric force acting on charge ¢;.

How to proceed Charge ¢, will attract charge ¢
(along the line joining them) and charge g3 will
repel charge q,. Therefore, two forces will act on
q1, one due to ¢o and another due to gs3. Since ,
the force is a vector quantity both of these force

(say F; and F5) will be added by vector method.


https://dl.doubtnut.com/l/_HPegqf5pJKWo
https://dl.doubtnut.com/l/_c3ItXdhx0nQQ

Following are two methods of their addition

43 =3uC

q1=1puC q2 =-2uC

o Watch Video Solution

41. Four charge @, q, @ and q are kept at the four
corners of a square as shown below. What is the

relation between Q and q, so that the net force


https://dl.doubtnut.com/l/_c3ItXdhx0nQQ
https://dl.doubtnut.com/l/_8naBs506plOV

on a charge q is zero ?

() (

1 Q

o Watch Video Solution

42. Two identical helium filled balloons A and B
fastened to a weight of 5 g by threads floats in

equilibrium as shown in figure. Calculate the


https://dl.doubtnut.com/l/_8naBs506plOV
https://dl.doubtnut.com/l/_6TAjJcfqJDzY

charge on each balloons, assuming that they

carry equal charge.

° Watch Video Solution

43. Two indentical pith balls, each carrying charge
g, are suspended from a common point by two
strings of equal length I. Find the mass of each
ball if the angle between the strings is 26 in

equilibrium.

o Watch Video Solution



https://dl.doubtnut.com/l/_6TAjJcfqJDzY
https://dl.doubtnut.com/l/_iMtC0Pomqx0i

44, Two identical balls , each having a charge ¢q
and mass m , are suspended from a common
point by two insultating strings each of length L.
The balls are held at a separation = and then
released. Find

(a) the electric force on each ball

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

(c) the tension in the string

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

release.

| o WMilakd .\t daa CAliibkiam


https://dl.doubtnut.com/l/_voJuwfdTXd0R
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45. A particle A having charge q and mass m is
placed at the bottom of a smooth inclined plane
of inclination 6. Where should a block B, having
same charge and mass, be placed on the incline,

so that it may remain in equilibrium?

o Watch Video Solution

46. Two identical balls each having a density p are
suspended from as common point by two

insulating strings of equal length. Both the balls


https://dl.doubtnut.com/l/_voJuwfdTXd0R
https://dl.doubtnut.com/l/_oj0yWcWTS829
https://dl.doubtnut.com/l/_OtudvhsP35wD

have equal mass and charge. In equilibrium each
string makes an angle 8 with vertical. Now, both
the balls are immersed in a liquid. As a result the
angle 6 does not change. The density of the liquid

is 0. Find the dielectric constant of the liquid.

° Watch Video Solution

47. An electric field of 10° N / C points due west at
a certain spot. What are the magnitude and
direction of the force that acts on a charge of

+2uC and — 5uC at this spot?

o Watch Video Solution



https://dl.doubtnut.com/l/_OtudvhsP35wD
https://dl.doubtnut.com/l/_Y3pOOGVquBCb

48. Calculate the magnitude of the electric field

which can just balance a deuteron of mass

3.2 x 10 ¥"kg

o Watch Video Solution

49, Electric field strength due to a point charge of

5uC at a distance 80 cm from the charge is

° Watch Video Solution



https://dl.doubtnut.com/l/_Y3pOOGVquBCb
https://dl.doubtnut.com/l/_yAXIdJojE2UZ
https://dl.doubtnut.com/l/_4oGUwEnnonwA

50. Two positive point charges ¢ = 16uC' and
¢ = 4uC are separated in vacuum by a distance
of 3.0m. Find the point on the line between the

charges where the net electric field is zero.-

o Watch Video Solution

51. As charge q = 1uC is placed at point
(1m, 2m, 4m). Find the electric field at point

P(0, — 4m, 3m)

o Watch Video Solution



https://dl.doubtnut.com/l/_XeTOsD61CIOa
https://dl.doubtnut.com/l/_LqE8y97aQ5t5
https://dl.doubtnut.com/l/_YqT8xrXs99a6

52. A ball having charge ¢ and mass m is
suspended from a string of length L between two
parallel plates where a vertical electric field E is
established . Find the time period of simple
pendulum if electric field is directed (a) downward

and (b) upward.

o Watch Video Solution

53. A ball of mass m having a charge q is released

from rest in a region where a horizontal electric

field E exists.


https://dl.doubtnut.com/l/_YqT8xrXs99a6
https://dl.doubtnut.com/l/_YBgoVk5kZA14

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

(b) Find the trajectory followed by the ball.

o Watch Video Solution

54. A block of mass m having charge q is attached
to a spring of spring constant k. This
arrangement is placed in uniform electric field E
on smooth horizontal surface as shown in the
figure. Initially spring in unstretched. Find the

extension of spring in equilibrium position and


https://dl.doubtnut.com/l/_YBgoVk5kZA14
https://dl.doubtnut.com/l/_LafWLaIDNJot

maximum extension of spring.

o Watch Video Solution

55. An infinite number of charges each equal to q,
are placed along the X-axis at
x=1,¢ =2, =4, = 8§,....and so on.

(i) ind the electric field at a point x = 0 due to


https://dl.doubtnut.com/l/_LafWLaIDNJot
https://dl.doubtnut.com/l/_lvZcrxlb7W89

this set up of charges.
(i) What will be the electric field if the above
setup, the consecutive charges have opposite

signs.

o Watch Video Solution

56. Four charge are placed at the corners of a
square of side 10 cm as shown in figure having. If

q is 1uC, then what will be electric field intensity


https://dl.doubtnut.com/l/_lvZcrxlb7W89
https://dl.doubtnut.com/l/_jqZCH3Jj9EQV

at the centre of the square?

A B

a@ -2q

qd- < +2q

° Watch Video Solution

57. What charge would be required to electrify a
sphere of radius 25 cm, so as to get a surface

3
charge density of ?C’m_z?

o Watch Video Solution



https://dl.doubtnut.com/l/_jqZCH3Jj9EQV
https://dl.doubtnut.com/l/_AsfIwF9WEMcH

58. Sixty four spherical drops each of radius 2cm
and carrying 5C' charge combine to form a bigger

drop. Its capacity is.

o Watch Video Solution

59. A charge of 4x 10" °C is distributed
uniformly over the circumference of a conducting
ring of radius 0.3m. Calculate the field intensity at
a point on the axis of the ring at 0.4m from its

centre, and also at the centre.



https://dl.doubtnut.com/l/_AsfIwF9WEMcH
https://dl.doubtnut.com/l/_EBSuJPT1h1mO
https://dl.doubtnut.com/l/_UzArGeVimVw3

‘ ° Watch Video Solution

60. Charges +20nC are separated by 5mm.
Calculate the magnitude and direction of dipole

moment.

° Watch Video Solution

61. A system has two charges
gA =25%x 10 "C and ¢B =-25x%x10""C

located at points A: (0, O, -15 cm) and B: (0,0, +15


https://dl.doubtnut.com/l/_UzArGeVimVw3
https://dl.doubtnut.com/l/_5tP1VlcOxpCl
https://dl.doubtnut.com/l/_ZuZkftA6jmaT

cm), respectively. What are the total charge and

electric dipole moment of the system?

o Watch Video Solution

62. Three charges are placed as shown . Find

dipole moment of the arrangements .


https://dl.doubtnut.com/l/_ZuZkftA6jmaT
https://dl.doubtnut.com/l/_agkNn1r6Cwqr

(b) o

(a)

o Watch Video Solution



https://dl.doubtnut.com/l/_agkNn1r6Cwqr

63. Two opposite charges each of magnitude 2uC
are 1 cm apart. Find electric field at a distance of 5
cm from the min-point on axid line of the dipole.
Also, find the field on equatorial line at the same

distance from mid-point

o Watch Video Solution

64. What is the magnitude of electric intensity
due to a dipole of moment 2 x 107 3C — m at a

point distant 1m from the centre of dipole, when


https://dl.doubtnut.com/l/_iJHVDQxFGRE0
https://dl.doubtnut.com/l/_06hhym2p8mju

line joining the point to the center of dipole

makes an angle of 60° with dipole axis ?

° Watch Video Solution

65. An electric dipole with dipole moment
4 x 107°C miis aligned at 30° with the direction
of a wuniform electric field of magnitude
5 x 10°*NC 1. calculate the magnitude of the

torque acting on the dipole.

o Watch Video Solution



https://dl.doubtnut.com/l/_06hhym2p8mju
https://dl.doubtnut.com/l/_1LNcmIO2NOXu

66. An electric dipole of dipole moment
p=5x10"18C —m lying along unifrom
electric field E =4 x 10*NC ~'. calculate the

work done is rotating the dipole by 60°.

o Watch Video Solution

67. The electric field in a region is given by
E=ai+ b}'. Hence as and b are constants. Find
the net flux passing through a square area of side

I parallel to y-z plane.

o Watch Video Solution



https://dl.doubtnut.com/l/_qiyIj5wMNrJW
https://dl.doubtnut.com/l/_z9rwEfxjibbd

68. A rectangular surface of sides
10cm and 15¢m is palaced inside a uniform
electric field fo 25Vm ~ !, such that normal to the
surface makes an angle of 60° with the direction
of electric field. Find the flux of electric field

through the rectangular surface.

o Watch Video Solution

69. The electric field in a region is given by

_>

E = 22i. Find the electric flux passing
a


https://dl.doubtnut.com/l/_z9rwEfxjibbd
https://dl.doubtnut.com/l/_RaMTvjUmtohQ
https://dl.doubtnut.com/l/_AcYhF9StCiCS

through a cubical volume bounded by the
surfaces * =0,z = a,y=0,y =a,z =0 and

<z = Q.

° Watch Video Solution

70. A cylinder of radius R and length L is placed in
a uniform electric field E parallel to the axis. The

total flux for the surface of the cylinder is given by

° Watch Video Solution



https://dl.doubtnut.com/l/_AcYhF9StCiCS
https://dl.doubtnut.com/l/_RgSi0OOJLbVo

71. A uniformly charged conducting sphere of
24m diameter has a surface density of
80.0u0/m2. (a) Find the charge on the sphere
(b) What is the total electric flux leaving the

surface of the sphere ?

o Watch Video Solution

72. A point charge causes an electric flux of
—1.0 x 103Nm2/C to pass through a spherical
Gaussian surface of 10.0 cm radius centred on the

charge. (a) If the radius of the Gaussian surface


https://dl.doubtnut.com/l/_EnUvU494zqkz
https://dl.doubtnut.com/l/_VjM1NZg5sVMs

were doubled, how much flux would pass through
the surface ? (b) What is the is the value of the

point charge ?

° Watch Video Solution

73. A point charge q is placed at the centre of a
cube. What is the flux linked.

a with all the faces of the cube?

b. with each face of the cube?

c. if charge is not at the centre, then what will be

the answer of partsaand b ?

o Watch Video Solution



https://dl.doubtnut.com/l/_VjM1NZg5sVMs
https://dl.doubtnut.com/l/_2CNZGlZ14mJC

74.If a point charge q is placed at one corner of a

cube, what is the flux linked with the cube?

o Watch Video Solution

75. A hemispherical body of radius R is placed in a
uniform electric field E. What is the flux linked
with the curved surface if, the field is (a) parallel

to the base, (b) perpendicular to the base.

° Watch Video Solution



https://dl.doubtnut.com/l/_2CNZGlZ14mJC
https://dl.doubtnut.com/l/_GemcxDVguLSv
https://dl.doubtnut.com/l/_vjfRU1VVYXSE
https://dl.doubtnut.com/l/_OrIBTgogrfNi

76. An infinite line charge produces a field of
s N :
9 x 10 Yol at a distance of 2cm. Calculate the

linear charge density.

o Watch Video Solution

77. A long cylindrical wire carries a positive charge
of linear density A. An electron ( — e, m) revolves
around it in a circular path under the influence of
the attractive electrostatic force. Find the speed

of the electron.

o Watch Video Solution



https://dl.doubtnut.com/l/_OrIBTgogrfNi
https://dl.doubtnut.com/l/_8O1Kmw9vOTOE

78. A large plane sheet of charge having surface
charge density 5 X 10~ %¢m 2 lies in XY plane.
Find electric flux through a circular area of radius
lcm Given normal to the circular area makes an

angle of 60° with Z-axis.

o Watch Video Solution

79. Two large, thin metal plates are parallel and
close to each other. On their faces, the plates
have surfaces charge densities of opposite sign

and of magnitude .177 x 10~ coulomb per


https://dl.doubtnut.com/l/_8O1Kmw9vOTOE
https://dl.doubtnut.com/l/_VujjBK2bDOfl
https://dl.doubtnut.com/l/_WjAmYnZDRQTM

square metre. What is electric field
(i) to the left of the plates ?
(ii) to the right of the plates ?

(iii) in between the plates ?

o Watch Video Solution

80. A thin spherical shell of metal has a radius of
0.25 m and carries charge of 0.2 micro coulomb.
Calculate the electric intensity at 3.0 m from the

centre of the shell.

o Watch Video Solution



https://dl.doubtnut.com/l/_WjAmYnZDRQTM
https://dl.doubtnut.com/l/_W4InFVsHJmi9
https://dl.doubtnut.com/l/_5m6JdeH4edzq

81. An electric dipole is placed at the centre of a
spherical shell. Find the electric field at an

external point of the shell.

o Watch Video Solution

82. A small conducting spherical shell with inner
radius a and outer radius b is concentric with a
larger conducting spherical shell with inner
radius ¢ and outer radius d. The inner shell has

total charge +2q and the outer shell has charge

+4q.


https://dl.doubtnut.com/l/_5m6JdeH4edzq
https://dl.doubtnut.com/l/_EZLDzWR72rGV

(i) What is the total charge on the (a) inner
surface of the small shell, (b) outer surface of the
small shell (c) inner surface of the large shell, (d)
outer surface of the large shell ?

(i) Calculate the electric field in terms of q and
the the distance r from the common centre of

two shells for (a) r <a, (b) a<r <b (c


https://dl.doubtnut.com/l/_EZLDzWR72rGV

b<r<ce(dc<r<d,(e)r >d

o Watch Video Solution

83. At a point 20cm from the centre of a uniformly

charged dielectric sphere of radius 10cm, the


https://dl.doubtnut.com/l/_EZLDzWR72rGV
https://dl.doubtnut.com/l/_UAnM835iRuNu

electric field is 100V /m. The electric field at 3cm

from the centre of the sphere will be

o Watch Video Solution

84. Two non-conducting sphere of radius R have
charge Q uniformly distributed. The centres of
sphere are z =0 and z =3R. Find the
magnitude and direction of the net electric field

on the X-axis


https://dl.doubtnut.com/l/_UAnM835iRuNu
https://dl.doubtnut.com/l/_ozG88N0cpE6g

3R
2

(iv)x = 4R

(i) x =

o Watch Video Solution

85. A non-conducting sphere of radius R has a
spherical cavity of radius R /2 as shown. The solid
part of the sphere has a uniform volume charge

density p. Find the magnitude and direction of


https://dl.doubtnut.com/l/_ozG88N0cpE6g
https://dl.doubtnut.com/l/_V2zypnKmLfqq

electric field at point (a) O and (b) A.

o Watch Video Solution

Example Type 5



https://dl.doubtnut.com/l/_V2zypnKmLfqq

1. Equipotential spheres are drawn round a point
charge. As we move away from charge will the
spacing between two spheres having a constant
potential difference decrease, increase or remain

constant.

o Watch Video Solution

2. Draw electric lines of forces due to an electic

dipole.

° Watch Video Solution



https://dl.doubtnut.com/l/_2nZm0YbEIcfS
https://dl.doubtnut.com/l/_lE6LWMs6JDUa
https://dl.doubtnut.com/l/_sqK9yl0zLy7l

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

moment p. Is this statement true of false?

o Watch Video Solution

4. At a far away distance r along the axis from a
electric dipole electric field is E. Find the electric
field at distance 2r along the perpendicular

bisector.

° Watch Video Solution



https://dl.doubtnut.com/l/_sqK9yl0zLy7l
https://dl.doubtnut.com/l/_98neUdbJEi2g
https://dl.doubtnut.com/l/_e1PcKM4yrctv

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

sphere.

° Watch Video Solution

Example Type 6

1. A point charge q is placed at the centre of a
cube. What is the flux linked.
a with all the faces of the cube?

b. with each face of the cube?


https://dl.doubtnut.com/l/_e1PcKM4yrctv
https://dl.doubtnut.com/l/_dxaNPoZr1KRP

c. if charge is not at the centre, then what will be

the answer of partsaand b ?

o Watch Video Solution

2. Three conducting spherical shells have charges

q, — 2q and 3q as shown in figure. Find electric


https://dl.doubtnut.com/l/_dxaNPoZr1KRP
https://dl.doubtnut.com/l/_4wX3j1XmdtlN

Potential at point P as shown in figure.

° Watch Video Solution

3. Figure shows two conducting thin concentric

shells of radi r and 3r. The outer shell carries a


https://dl.doubtnut.com/l/_4wX3j1XmdtlN
https://dl.doubtnut.com/l/_vq5mLYAZON02

charge q. Inner shell in neutral. Find the charge
that wilL flow from inner shell to earth the switch

S is closed.

o Watch Video Solution



https://dl.doubtnut.com/l/_vq5mLYAZON02

4. Initially the spheres A and B are at potentials
V4 and Vp. Find the potential of A when sphere B

is earthed.

]

o Watch Video Solution

Example Type 8


https://dl.doubtnut.com/l/_eJrZXyYC83dH
https://dl.doubtnut.com/l/_KO51NjiCJnPH

1. A charge q is distributed uniformly on the
surface of a sold sphere of radius R. It covered by
a concentric hollow conduction sphere of radius
2R. Find the charges inner and outer surface of

hollow sphere if it is earthed.

o Watch Video Solution



https://dl.doubtnut.com/l/_KO51NjiCJnPH

2. Solve the above problem if thickness of the

hollow sphere is considerable.

° Watch Video Solution



https://dl.doubtnut.com/l/_KO51NjiCJnPH
https://dl.doubtnut.com/l/_a8CeLqGN4jlg

3. The nuclear charge (Ze) is non uniformlly
distribute with in a nucleus of radius r. The charge
densilty p(r) (charge per unit volume) is
dependent only on the radial distance r form the
centre of the nucleus s shown in figure. The

electric field is only along the radial direction.

p (1)

d

DF=—-——— - ——

>r
R

The electric field within the nucleus is generaly


https://dl.doubtnut.com/l/_KKOffW5wuVXt

observed to be linearly dependent on r. This
implies

A.independent of a

B. directly proportional to a

C. directly proportional to a”

D. inversely proportional to a

Answer: A

° Watch Video Solution

Level 2 Single Correct


https://dl.doubtnut.com/l/_KKOffW5wuVXt
https://dl.doubtnut.com/l/_y9n8odU5fYEi

1. The nuclear charge (Ze) is non uniformlly
distribute with in a nucleus of radius 7. The
charge density p(r) (charge per unit volume) is
dependent only on the radial distance r form the
centre of the nucleus s shown in figure. The

electric field is only along the radial direction.

p (1)

d

>r

M- -

R

For a=0 the value of d (maximum value of p as


https://dl.doubtnut.com/l/_y9n8odU5fYEi

shown in the figure) is

p (1)

d

M- ——

3Ze
A.
A7 R3
3Ze

47 e
C.
3TR3
Ze
3TR3

D.

Answer: B


https://dl.doubtnut.com/l/_y9n8odU5fYEi

o Watch Video Solution

2. The nuclear charge (Ze) is non uniformlly
distribute with in a nucleus of radius r. The charge
densilty p(r) (charge per unit volume) is
dependent only on the radial distance r form the
centre of the nucleus s shown in figure. The

electric field is only along the radial direction.


https://dl.doubtnut.com/l/_y9n8odU5fYEi
https://dl.doubtnut.com/l/_qpM3T8b2OPAs

p (1)

> I

DfF—-————— ——

R

The electric field within the nucleus is generaly

observed to be linearly dependent on r. This

implies
Aa=20
. _R
.a = 5
Ca=R
2R
D.a = —


https://dl.doubtnut.com/l/_qpM3T8b2OPAs

Answer: C

o Watch Video Solution

3. The electric field in a region is given by
E=ai+ b}'. Hence as and b are constants. Find
the net flux passing through a square area of side

I parallel to y-z plane.

° Watch Video Solution



https://dl.doubtnut.com/l/_qpM3T8b2OPAs
https://dl.doubtnut.com/l/_UX11Du9aALcY

4. Figure shows an imaginary cube of side a. A
uniformly charged rod of length a moves towards
right at a constant speed v. At { = 0 the right end
of the just touches the left face of the cube. Plot a
graph between electric flux passing through the

cube versus time.

>

+ 4+ +

)

o Watch Video Solution



https://dl.doubtnut.com/l/_Fd8Y0k80GMPl

5. The electric field in a region is given by
E = axi. Here a is a constant of proper
dimensions. Find

a. the total flux passing throug a cube bounded

by the surface

b. the charge contained inside in above cube.

o Watch Video Solution



https://dl.doubtnut.com/l/_Fd8Y0k80GMPl
https://dl.doubtnut.com/l/_u7rfS5znyNNW

6. Consider the charge configuration and a
spherical Gaussian surface as shown in the figure.
When calculating the flux of the electric field over
the spherical surface, the electric field will be due

to.


https://dl.doubtnut.com/l/_QKURF8ji2eGi

A. ()]

B. only the positive charges

C. all the charges

D.+q; and —q1

Answer: C

° Watch Video Solution

7. A point charge q is placed on the top of a cone

of semi vertex angle 6. Show that the electric flux

q(1 — cos )

through the base of cone is
280

| = 1


https://dl.doubtnut.com/l/_QKURF8ji2eGi
https://dl.doubtnut.com/l/_PCB0L9GNejP6

| &J Watch Video Solution

8 Draw E —r and V — r graphs due to two
point charges +q and —2q kept at some along

the line joining these two charges.

o Watch Video Solution

9. Draw E-r and V-r graphs due to two charged

spherical shells as shown in figure (along the line


https://dl.doubtnut.com/l/_PCB0L9GNejP6
https://dl.doubtnut.com/l/_ybWoJ3Tv4h96
https://dl.doubtnut.com/l/_R5oWT36ZY3Ve

between C and x )

o Watch Video Solution

10. An electron with a speed 5.00 x 10° m/s
enters an electric field of magnitude 10° N/C,
travelling along the field lies in the direction that
retards its motion.

a. How far will the electron travel in the field


https://dl.doubtnut.com/l/_R5oWT36ZY3Ve
https://dl.doubtnut.com/l/_4M32DmwDjy9f

before stopping momentarily?

b. How much time will have elapsed?

c. If the regin with the electric field is only 8.00
mm long (too short from the electronn to stop
with in it), what fraction of the elctron's initial

kinetic energy wil be lost in that region.

o Watch Video Solution

1. A charged particle of mass m =1 kg and
charge ¢ = 2uC'is thrown for a horizotal ground
at an angle 8 = 45° with speed 20m /s. In space

a horizontal electric field E = 2 x 107 V/m exist.


https://dl.doubtnut.com/l/_4M32DmwDjy9f
https://dl.doubtnut.com/l/_5Tzjxg2IfGd2

Find the range on horizontal ground of the

projectile thrown.

° Watch Video Solution

12. Find the potential difference V4p between
A(2m, 1m,0) and B(0,2m,4m) in an electric
field,

4 - N\ V
B = (2i - 2yj + 2k) —
T Yy + =z —

o Watch Video Solution



https://dl.doubtnut.com/l/_5Tzjxg2IfGd2
https://dl.doubtnut.com/l/_7iimByi8BhD7

13. Find potential difference V, p between
A(0,0,0) and B(1m,Jm,im) in an electric field a.

E—y%+m§'b.E:3w2y'z+m33

o Watch Video Solution

14. An electric dipole of dipole moment p is placed
in a uniform electric field E in stable equilibrium
position. Its moment of inertia about the
centroidal axis is | . If it is displaced slightly from
its mean position, find the period of small

oscillations.

| = 1


https://dl.doubtnut.com/l/_aIxT80yBe4eU
https://dl.doubtnut.com/l/_sQurrIJ01Lv2

| &J Watch Video Solution

15. Two identical thin ring, each of radius R
meters, are coaxially placed a distance R metres
apart. If @1 coulomb, and @y coulomb, are
repectively the charges uniformly spread on the
two rings, the work done in moving a charge q

from the centre of one ring to that of the other is

A. zero

q(Q1 — Q2) (\/§ — 1)

\/§(4W80R)
av2(Q1 + @)
C.
(47TEOR)

B.



https://dl.doubtnut.com/l/_sQurrIJ01Lv2
https://dl.doubtnut.com/l/_RPVvUBTmpkkf

D. ( Q2>(f+ 1) y3(4reo R)

Answer: B

o Watch Video Solution

16. Five point charges, each of value +q coul, are
placed on five vertices of a regular hexagon of
isde L meters. The magnitude of the force on the

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


https://dl.doubtnut.com/l/_RPVvUBTmpkkf
https://dl.doubtnut.com/l/_Sd9ClQNCgC9H

o Watch Video Solution

17. A point charge ¢ = 9.1uC' is held fixed at
origin. A second point charge ¢ = — 0.42uC
and a mass 3.2 x 10~ *kg is placed on the x-axis,

0.96m from the origin. The second point charge is


https://dl.doubtnut.com/l/_Sd9ClQNCgC9H
https://dl.doubtnut.com/l/_xAMrK9NOYtAt

released at rest. What is its speed when it is

0.24m from the origin?

° Watch Video Solution

18. A point charge ¢ = — 5.8uC is held
stationary at the origin. A second point charge
g = + 4.3uC moves from the point (0.26m0, 0)
to (0.38m, 0, 0). How much work is done by the

electric force on ¢,?

° Watch Video Solution



https://dl.doubtnut.com/l/_xAMrK9NOYtAt
https://dl.doubtnut.com/l/_A7vQHbOffBuL

19. A uniformly charged thin ring has radius
10.0cm and total charge +12.0uC. An electron is
placed on the ring's axis a distance 25.0cm from
the centre of the ring and is constrained to stay
on the axis of the ring. The electron is then
released from rest.

a. describe the subsequent motion of the electron
b. find the speed of the electron when it reaches

the centre of the ring

o Watch Video Solution



https://dl.doubtnut.com/l/_NDOJzyNZz5VW

20. Two points A and B are 2 c¢cm apart and a
uniform electric field E acts along the straight line
AB directed Ato B with E = 200N /C. A particle
of charge +10°C is taken from A to B along AB,
Calculate

a. the force on the charge

b. the potential difference V4 — Vg and

c.the work done on the charge by E

o Watch Video Solution



https://dl.doubtnut.com/l/_3tAe6QqCekqM

21. An alpha particle with kinetic energy 10MeV is
heading toward a stationary tin nuclcus of atomic
number 50. Calculate the distance of closest

approach (Fig . 3.23).

Nucleus
« particle
_.~~_v.-.~.._i__.......,.>_......
e S o

o Watch Video Solution



https://dl.doubtnut.com/l/_Xom242DIIXJR

22. Three point charges 1C, 2C' and 3C are placed
at the corners of an equilaternal triangle of side
1m. The work required to move these charges to
the corners of a smaller equilaternal triangle of

side 0.5m in two differenct ways as in fig. (A) and

fig. (B) are W, and W, then:

Az 1C

2C
B

o Watch Video Solution



https://dl.doubtnut.com/l/_FUGA3jmcmYUU

23. Consider a spherical surface of radius 4 m
cenred at the origin. Point charges +q and - 2q are
fixed at points A( 2 m, 0,0) and B( 8 m, 0, 0),
respectively. Show that every point on the

shperical surface is at zero potential.

o Watch Video Solution

24. The intensity of an electric field depends only

on the coordinates x and y as follows,
a(w'z + y})

5 5 where, a is constant and ¢ and
T4+ vy

E —

7 are the unit vectors of the x and y axes. Find the


https://dl.doubtnut.com/l/_k5TAVSYrVFiV
https://dl.doubtnut.com/l/_YmW83sdHdrFB

charges within a sphere of radius R with the

centre at the origin.

° Watch Video Solution

25. Find the electric field caused by a disc of
radius a with a uniform surfce charge density o
(charge per unit area) at a point along the axis of

the disc a distance x from its centre.

o Watch Video Solution



https://dl.doubtnut.com/l/_YmW83sdHdrFB
https://dl.doubtnut.com/l/_kNNfyh5Aoi8s

26. A nonconducting disk of radius a and uniform
positive surface charge density o is placed on the
ground, with its axis vertical. A particle of mass m
and positive charge q is dropped, along the axis
of the disk, from a height H with zero initial
velocity. The particle has ¢/ m = 4¢yg/ 0.

(i) Find the value of H if the particle just reaches
the disk.

(i) Sketch the potential energy of the particle as a
function of its height and find its equilibrium

position.

o Watch Video Solution



https://dl.doubtnut.com/l/_SdHik5x6rs2I

27. Four point charges +8uC, — 1uC, — 1uC
and , +8uC are fixed at the points
—4/27/2m, — \/37/2172, + \/3_/2m

and +,/27/2m respectively on the y-axis. A
particle of mass 6 x 10~ *kg and +0.1xC moves
along the x-direction. Its speed at x = + oo is v.
find the least value of vy for which the particle will
cross the origin. find also the kinetic energy of the
particle at the origin in tyhis case. Assume that

there is no force part from electrostatic force.

o Watch Video Solution



https://dl.doubtnut.com/l/_CDRplwOy7Zlj
https://dl.doubtnut.com/l/_jQV8jXQP3pQW

28. Potential difference beween centre and
surface of the sphere of radius R and uniorm

volume charge density p within it will be

pR’
620
pR’
dey
pR’
=
pR’
260

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_jQV8jXQP3pQW

29. A positively charged disc is placed on a
horizontal plane. A charged particle is released
from a certain height on its axis. The particle just
reaches the centre of the disc. Select the correct
alternative.
A. particle has negative charge on it
B. total potential energy
(gravitationl+electrostatic) of the particle
first increases, then decreases

C.total potential energy of the particle first

decreases, then increases


https://dl.doubtnut.com/l/_HX4NydIMX6ap

D.total potential energy of the particle

contilnously decreses

Answer: C

o Watch Video Solution

30. The curve represents the distribution of
potential along the staight line joining the two
charges ); and @, (separated by a distance r)
then which of the following statements are

correct?


https://dl.doubtnut.com/l/_HX4NydIMX6ap
https://dl.doubtnut.com/l/_mG2WmwBbMOoG

1.]1Q1| > Q2|

2. ()1 is positive in nature

3. A and B are equilibrium points

4.C is a point of unstabkle equilibrium
A.1and 2
B.1,2,and 3

C.1,2and 4

D.1,2,3 and 4


https://dl.doubtnut.com/l/_mG2WmwBbMOoG

Answer: A

o Watch Video Solution

31. A point charge ¢ = q is placed at point P.
Another point charge g0 = — qis placed at point
Q. At some point R(R # P, R # Q), electric
potential due to ¢ — 12sV; and electric potential

due to ¢, is V5. Which of the following is correct

A. only for some points V; > V,
B. only fro some points V5, > V;

C.for all points V; > V1,


https://dl.doubtnut.com/l/_mG2WmwBbMOoG
https://dl.doubtnut.com/l/_oPFbkXPFIjqR

D. for all points V5 > V;

Answer: C

o Watch Video Solution

32. The variation of electric field between two
charge ¢; and ¢ along the line joining the
charges is plotted against distance from ¢
(taking rightward direction of electric field as

positive) as shown in the figure. Then the correct


https://dl.doubtnut.com/l/_oPFbkXPFIjqR
https://dl.doubtnut.com/l/_U3t21fAMnwfA

statement is

;
'."

A. q1 and g5 are positive and q; < g9
B. q; and gy are positive and q; > q-
C. q1 is positive and ¢ is negative g; < |qo]

D.q; and g, are negative and |q;| < |g3]

Answer: A



https://dl.doubtnut.com/l/_U3t21fAMnwfA

| & Watch Video Solution

33. A charge q is placed at O in the cavity in a
sphereical uncharged conductor. Points S s
outside the conductor. If q is displaced from O

towards S (still remaining within the cavity)


https://dl.doubtnut.com/l/_U3t21fAMnwfA
https://dl.doubtnut.com/l/_64CbjK289j4d

A. electric field at S will increase

B. electric field at S will decrease

C. electric field at S will first increase and then

decrease

D. electric field t S will not change

Answer: D

° Watch Video Solution

34. A uniform electric field of 400K is directed at
m

45° above the x-axis as shown in the figure. The


https://dl.doubtnut.com/l/_64CbjK289j4d
https://dl.doubtnut.com/l/_PFH9pjW2olu3

potential difference V4 — Vg is given by

ST
/ 45° / 3,0)
/ / Bx(cm

/|

A.O

B.4V

C.6.4V

D. 2.8V

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_PFH9pjW2olu3

35. Initially the spheres A and B are at potentials
V4 and Vp. Find the potential of A when sphere B

is earthed.

]

A.O
B. V4


https://dl.doubtnut.com/l/_PFH9pjW2olu3
https://dl.doubtnut.com/l/_nDntEJpME5ey

CVy—Vp

D. Vg

Answer: C

o Watch Video Solution

36. A particle of mass m and charge q is fastened
to one end of a string fixed at point O. The whole
system lies on a frictionless horizontal plane.
Initially, the mass is at rest at A. A uniform electric

field in the direction shown is then switched on.


https://dl.doubtnut.com/l/_nDntEJpME5ey
https://dl.doubtnut.com/l/_AlPx7ibpaFkJ

Then

A. the speed o fthe particle when it reaches B

, 2qFl
s/ ——
m

B. the speed of the particle when it reaches B
. | qFEl
IS 4/ —
m
C. the tension in the string when the particle
reaches at B is gF
D. the tension in the string when the particle

reaches at B is zero


https://dl.doubtnut.com/l/_AlPx7ibpaFkJ

Answer: B

o Watch Video Solution

37. A charged particle of mass m and charge q is
released from rest the position (x(,0) in a
uniform electric field E03'. The angular
momentum of the particle about origin.

A.is zero

B. is constant

C. increases with time


https://dl.doubtnut.com/l/_AlPx7ibpaFkJ
https://dl.doubtnut.com/l/_tKjRIKv7wr4K

D. decreases with time

Answer: C

° Watch Video Solution

38. A charge + (@ is uniformly distributed in a
spherical volume of radius R. A particle of charge
+q and mass m projected with velocity v, the
surface of the sherical volume to its centre inside
a smooth tunnel dug across the sphere. The
minimum value of vy such tht it just reaches the

centre (assume that thee is no resistance on the


https://dl.doubtnut.com/l/_tKjRIKv7wr4K
https://dl.doubtnut.com/l/_MssT7itReC3I

particle except electrostatic force) of he sphericle

volume is

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_MssT7itReC3I

39. Two identical coaxial rings each of radius R are
separated by a distance of /3R. They are
uniformly charged with charges +Q and —Q
respectively. The minimum kinetic energy with
which a charged particle (charge +¢) should be
projected from the centre of the negatively
charged ring along the axis of the rings such that
it reaches the centre of the positively charged
ring is

Qq
. 47T€0R

B. %ﬂ'&'oR

Qq
. 87T€0R

A

C



https://dl.doubtnut.com/l/_Wau293GmXJ6N

3Qq

D.
47T80R

Answer: A

o Watch Video Solution

40. A uniform electric fied exists in x-y plane. The
potential of ponts A(2m,2m), B( — 2m, 2m)
and C(2m,3m) are 4V,16V and 12V

respectively. The electric field is

A. (4% + 53)V/m

B. (3% +43)V/m


https://dl.doubtnut.com/l/_Wau293GmXJ6N
https://dl.doubtnut.com/l/_OGYPZ5AFml5Q

C. — (3'2 —I—4§')V/m

D. (3% - 43)V/m

Answer: D

o Watch Video Solution

41. Two fixed charges — 2@Q) and + () are located at
points ( — 3a,0) and ( + 3a,0) respectively.
Then which of the following statement is correct?

A. Points where the electric potential due to

the two charges is zero in x-y plane, lie on a


https://dl.doubtnut.com/l/_OGYPZ5AFml5Q
https://dl.doubtnut.com/l/_L9lUsYFXNQGv

circle radius 4a and centre (5a,0)

B. potential is zeroat z = aand x = 9a

C.both a and b are wrong

D. both a and b are correct

Answer: D

° Watch Video Solution

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

v into an electric field of intensity E directed


https://dl.doubtnut.com/l/_L9lUsYFXNQGv
https://dl.doubtnut.com/l/_jcfnepEyEWnR

downward. Choose the wrong statement. Neglect

gravity

E |

A. The kinetic energy after a displacement y is

qEy

B. The horizontal and vertical components of

: qF
acceleration ofa, = 0,a, = —
m


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

C.the equation of trajectory is

1 qEx?
L mau?

D. The horizontall and verticas| displacements

x and y afteratime t x=vt and y = ant2

Answer: A

o Watch Video Solution

43. A particle of charge —q and mass m moves in
a circle of radius r around an infinitely long line

charge of linear charge density + A. Then, time


https://dl.doubtnut.com/l/_jcfnepEyEWnR
https://dl.doubtnut.com/l/_6rzGrcCwpXv1

period will be

4
m
=2 —
AT r (Zk)\q
B.T? = 47T2mr3
2k)\q

where

’


https://dl.doubtnut.com/l/_6rzGrcCwpXv1

Answer: A

o Watch Video Solution

44, A small ball of masss m and charge +q tied
with a string of length |, rotating in a veticle circle
under gravity and a uniform horizontal electric

field E as shown. The tension in the string will be


https://dl.doubtnut.com/l/_6rzGrcCwpXv1
https://dl.doubtnut.com/l/_6Td18I9Wz7yp

minimum for

- ——
A’

~

. -

D.9:7T—|—tan1<

Answer: D

-

qF

mg

)



https://dl.doubtnut.com/l/_6Td18I9Wz7yp

| ¥ Watch Video >olution |

45, For charges AB,C and D are plasced at the
four corners of a squre of a side a. The energy
required to take the charges C and D to infinity

(they are also infinitely separated from each other


https://dl.doubtnut.com/l/_6Td18I9Wz7yp
https://dl.doubtnut.com/l/_4csgQQzmVFE6

q2

. 471'800,
2q2
TENQ

q2

Amrepa

2

q
> 471'800, (\/i B 1)

A

B.

(V2+1)

Answer: C

° Watch Video Solution

46. Two identical positive charges are placed at
x = —a and z = a. The correct variation of

potential V along the x-axis is given by


https://dl.doubtnut.com/l/_4csgQQzmVFE6
https://dl.doubtnut.com/l/_L1CcuNcWpYEl

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_L1CcuNcWpYEl

47. Two identical charges are placed at the two
corners of an equilateral triangle. The potential
energy of the system is U The work done in
bringing an identical charge from infinity to the
third vertex is

AU

B.2U

C.3U

D.4U

Answer: B



https://dl.doubtnut.com/l/_wz2aDq0NCJ0e

| ' vvatcn viaeo s>olution |

48. A charged particle q is shot from a large
distance towards another charged particle Q
which is fixed, with speed v. It approaches Q up to
as closed distance r and then returns. If g were

given a speed 2y, the distasnce of approach would

be
‘.7-———:i --------- S .Q
R
r
A r

B. 2r


https://dl.doubtnut.com/l/_wz2aDq0NCJ0e
https://dl.doubtnut.com/l/_r5lvRhhOxf3p

C.r/2

D.r/4

Answer: D

o Watch Video Solution

49. Two identical charged spheres are suspended
by strings of equal lengths. The strings make an
angle of 30° with each other. When suspended in
a liquid of density 0.8gem >, the angle remains

the same. If density of the material of the sphere


https://dl.doubtnut.com/l/_r5lvRhhOxf3p
https://dl.doubtnut.com/l/_IFlpdQbA7iL1

is 1.6gcm ~ 3, the dielectric constant of the liquid
is

A 2

B.4

C.25

D.3.5

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_IFlpdQbA7iL1

50. The electrostatic potential due to the charge

configuration at point P as shown in figure for b

b
F----- 4
*qQ} """ O-q
|
l la
|
PfX
l la
| .
-0------ d)lq
Fee e
5 4
A 2


https://dl.doubtnut.com/l/_u9syzPhapwfG

2gb?

4reqa’

4reqa’

D. zero

Answer: C

o Watch Video Solution

51. The figure show four situations in which
charged particles are at equal distances from the
origin. If E, Ey, E3 and E, be the magnitude of

the net electic field at the origin in four situations


https://dl.doubtnut.com/l/_u9syzPhapwfG
https://dl.doubtnut.com/l/_lx55Mg7D3ZtV

I, 11, il and iv respectively then

AE =E,=F;,=E.4

B.E1:E2>E3>E4

C.E1 <E2<E3:E4

D.E, > E, = By > E,

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_lx55Mg7D3ZtV

52. An isolated conduction sphere sphere whose

1
radius R =1 m has a charge ¢q = §nC’. The

energy density at the surfasce of the sphere is

A. %J/m?’
B.goJ /m?®
C.2¢0J /m?®

D. €0 /3Jm3

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_xsYWDPh2lYcl
https://dl.doubtnut.com/l/_vteLv4XzfVW8

53. Two conducting concentric, hollow spheres A
and B have radii a and b respectively, with A inside
B. Their common potentials is V. A is now given
some charge such that its potential becomes

zero. The potential of B will now be

A.O
B.V(1—a/b)
C.Va/b

D.Vb/a

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_vteLv4XzfVW8

54.1n a uniform electric field, the potential is 10V
at the origin of coordinates , and 8V at each of
the points (1, O, 0), (0, 1, 0) and (O, O, 1). The

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

A.O

D. 10V

Answer: B

| &


https://dl.doubtnut.com/l/_vteLv4XzfVW8
https://dl.doubtnut.com/l/_FefxKnEdcLR9

| W Watch Video Solution

55. There are two uncharged identicasl metallic
spheres 1 and 2 of radius r separated by a
distance d(d > > 7). A charged metalllic sphere
of same radius having charge q is touched with
one of the sphere. After some time it is moved
away fom the system. Now, the uncharged sphere

is earthed. Charge on earthed sphere is

q

A+ =
3
q
B. — —
2

f,’l
c._ I


https://dl.doubtnut.com/l/_FefxKnEdcLR9
https://dl.doubtnut.com/l/_p1nqjHCQ6kMV

Answer: C

o Watch Video Solution

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

charge is placed at the point P, the flux of the


https://dl.doubtnut.com/l/_p1nqjHCQ6kMV
https://dl.doubtnut.com/l/_w8Oc57xVMHQk

electric field through the closed surface

sphere

A. will remain zero

B. will become positive

C. will become negative

D. data insufficient

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_w8Oc57xVMHQk

57. Two concentric coducting thin spherical shells

A and B having radii 74 and rg(rg > ry) are

charged to Q4 and —Qpg(|@p| > |Q4|). The

electrical field along a line passing through the

centre is
@ F N
A o f’A :/’x—»
1
» £
Lo
0 T T =
B.
© L,
C. (o) I!A L Xx—

D. none of these


https://dl.doubtnut.com/l/_w8Oc57xVMHQk
https://dl.doubtnut.com/l/_2jN4CXmDXrim

Answer: A

o Watch Video Solution

58.The electric potential at a point (z, y) in the x-
y plane is given by V' = — kzy. The field intentisy
at a distance r in this plane, from the origin is

proportional to


https://dl.doubtnut.com/l/_2jN4CXmDXrim
https://dl.doubtnut.com/l/_QN1D1h9t2gt7

D.1/7?

Answer: B

° Watch Video Solution

59. Two concentric shells have radii R and 2R

3
charges g4 and gg and potentials 2V and (E)V

respectively. Now, shell B is earthed and let


https://dl.doubtnut.com/l/_QN1D1h9t2gt7
https://dl.doubtnut.com/l/_SLR7juXkGHuT

charges on them become q4 ' and gg’. Then,

B

L

1
A-QA/QBZE

B.qu' /g’ =1

C.potential of AS after earhing becomes

(2)¥


https://dl.doubtnut.com/l/_SLR7juXkGHuT

D. potential difference between A and B after

earting becomes V' /2

Answer: A::D

o Watch Video Solution

60. A particle of mass 2 kg charge 1 mC is
projected vertially with velocity kl0ms ~*. There is
as uniform horizontal electric field of 10°N /C,

then

A. the horizontal range of the particle is 10m


https://dl.doubtnut.com/l/_SLR7juXkGHuT
https://dl.doubtnut.com/l/_2JcS0nvYJYhu

B. the time of flight of the particle is 2s

C. the maximum heighty reached is 5m

D. the horizontal range of the particle is 5m

Answer: A::B::C

o Watch Video Solution

61. At a distance of 5¢cm and 10cm outward from
the surface of a uniformly charged solid sphere,
the potentials are 100V and 75V, repectively.

Then.


https://dl.doubtnut.com/l/_2JcS0nvYJYhu
https://dl.doubtnut.com/l/_HCJsT4qNiVl0

A. potential at its surface is 150V
.90 ~10
B. the charge on the shre is 3 x 107 7C

C. the electric field on the surface is 1500V /m

D. the electric potential at its centre is 25V

Answer: A::B::C

o Watch Video Solution

62. Three charged particle sare in equilibrium

under their electrostatic forces only. Then

A. the particles must be collinear


https://dl.doubtnut.com/l/_HCJsT4qNiVl0
https://dl.doubtnut.com/l/_jeN2kepkqnRL

B.all the charges cannot have the same

magnitude

C. all the charges cannot have the same sign

D. the equilibrium is unstable

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

o Watch Video Solution

63. Charges 1 and ()5 lie inside and outside,

respectively, of a closed surface S. Let E be the


https://dl.doubtnut.com/l/_jeN2kepkqnRL
https://dl.doubtnut.com/l/_ybpq1jOFI8Kq

field at any point on S and ¢ be the flux of E over
S.

A. If Q)1 changes both E and ¢ will change

B.If () changes, will changes but ¢ will not

change

C.If @; =0 and Q5 # 0, then E # 0 but
=0

D.If Q; #0 and @, =0, the E =0 but

b #0

Answer: A::B::C

l o WA _o_L w2l ~_ .. _



https://dl.doubtnut.com/l/_ybpq1jOFI8Kq

{ ™ Vvalilll viGCO o0I1IutLiorni ]

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

sphere. Mark the correct options:

A.the flux of the electric field through the

sphere is zero

B. the electric field is zero at every point of the

sphere

C. the electric field is not at any where on the

sphere


https://dl.doubtnut.com/l/_ybpq1jOFI8Kq
https://dl.doubtnut.com/l/_29BXRkzzCCrL

D. the electric field is zero on a circle on the

sphere

Answer: A::C

o Watch Video Solution

65. Mark correct options

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

distributions


https://dl.doubtnut.com/l/_29BXRkzzCCrL
https://dl.doubtnut.com/l/_Fw4PK1ZMce95

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

in vacuum

C. the electric field calculated by Gauss's law is

the field due to al tlhe charges

D.The flux of the electric field through a

closed surfasce due to all the charges is

equal to the flux due to the charges

enclosed by the surface

Answer: C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_Fw4PK1ZMce95

66. Two concentric spherical shells have charges
+q and —q as shown in figure. Choose the

correct options.

+q

A.At a electric field is zero but electric

potentiasl in non zero


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

B. At B electic feid and electric potential both

are non zero

C.At C electric field is Zero but electric

potential is non zero

D.At C electrilc fiedl and electric potential

both are zero

Answer: A::B::D

o Watch Video Solution



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

67. Arod is hinged (free to rotate) ast its centre O
as shown in figue. Two point charge +q and +gq
are kept at its two ends. Rod is placed in uniform
electric field E as shown. Space is gravity free.

Choose the correct options.

m

+q.

O e

+q.

Y

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


https://dl.doubtnut.com/l/_Ohrt97zVId2C

B.net force from the hinge one the rod is

leftwards

C. Equilibrium of rod is neutral

D. Equilibrium of rod is stable

Answer: B::C

o Watch Video Solution

68. Two charges + () each are fixed at points C

and D. Line AB is the bisector line of CD. A third


https://dl.doubtnut.com/l/_Ohrt97zVId2C
https://dl.doubtnut.com/l/_iV7qAfgrmuNo

charge + q is moves from A to B, then from B to C

A

A.From A to B electrostatic potential energy

wil decrese

B. from A to B electrostastic potential ennergy

wil increase


https://dl.doubtnut.com/l/_iV7qAfgrmuNo

C.From B to C electrostatic potential energy

will increase

D.From B to C electrostatic potential energy

will decrease

Answer: B::C

° Watch Video Solution

69. There are two concentric spherical shell of
radii r and 27. Initially, a charge Q is given to the

inner shell and both the switches are open.


https://dl.doubtnut.com/l/_iV7qAfgrmuNo
https://dl.doubtnut.com/l/_87oa5sDbBl6d

\~/

If switch S is closed and then opened, charge on

the outer shell will be

A.Q

B.Q /2

D.—Q/2


https://dl.doubtnut.com/l/_87oa5sDbBl6d

Answer: C

o Watch Video Solution

70. There are two concentric spherical shell of
radii r and 2r. Initially, a charge Q is given to the

inner shell and both the switches are open.

Y%


https://dl.doubtnut.com/l/_87oa5sDbBl6d
https://dl.doubtnut.com/l/_Fy8HOlFaC5pv

Now, S5 is closed and opened. The charge flowing

through the swithc S, in the process is

A.Q
B.Q /4
C.Q/2

D.2Q/3

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Fy8HOlFaC5pv

71. There are two concentric spherical shell of
radii r and 2r. Initially, a charge Q is given to the

inner shell and both the switches are open.

\/

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

between the shells will be

1
A. @
gntl {4775(#]



https://dl.doubtnut.com/l/_4xUY9UfSwmjc

B L
2" | dmegr |
1T _
C. Q
2” _47'('607’_
1
D. ¢
on—1 {27r50r]
Answer: A

o Watch Video Solution

72. A sphere of charges of radius R carries a

positive charge whose volume chasrge density

depends only on the distance r from the ball's
r .

centreas p = py (1 — E), where pg is constant.

Assume epsilon as theh permittivity of space.


https://dl.doubtnut.com/l/_4xUY9UfSwmjc
https://dl.doubtnut.com/l/_r8uTOR0ok4LY

The magnitude of electric field as a function of

the distance r inside the sphere is given by

ag_Pfr
e |3 4R
_ 3 -
N
e 4 3R]
po[r 9 i|
CE=—|- 4R
— |3 T 4R)
op_ Plr
" e |4 3R
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_r8uTOR0ok4LY

73. A sphere of charges of radius R carries a

positive charge whose volume charge density

depends only on the distance r from the ball's
r .

centre as p ==KR)(1‘—'}§),\NhereP0'5 constant.

Assume epsilon as theh permittivity of space.

The magnitude of the electric field as a functiion

of the distance r outside the balll is given by

R3
AE="
8er?
R3
8. = 20
12e72
R2
cE="2
8er3
R2
p.E = 22


https://dl.doubtnut.com/l/_Tln31JgBEDpW

Answer: B

o Watch Video Solution

74. A sphere of charges of radius R carries a

positive charge whose volume chasrge density

depends only on the distance r from the ball's
r .

centre as p = pg (1 — E)’ where p, is constant.

Assume epsilon as theh permittivity of space.

The value of distance r,, at which electric field

intensity is maximum is given by

Ar, =

B
3


https://dl.doubtnut.com/l/_Tln31JgBEDpW
https://dl.doubtnut.com/l/_ZEE7VrhIBN1b

B.7,, = 5
Cr, = ﬁ
m 3
D.r,, = ﬁ
m 3
Answer: C

o Watch Video Solution

75. A sphere of charges of radius R carries a
positive charge whose volume chasrge density
depends only on the distance r from the ball's

r .
centreas p = py (1 — E), where pg is constant.


https://dl.doubtnut.com/l/_ZEE7VrhIBN1b
https://dl.doubtnut.com/l/_jjMfqTEncSUd

Assume epsilon as theh permittivity of space.

the maximum electric field intensity is

poRR

AE = —
m O¢
. B, = P
IR

cE, =%
3R

poRR

D.E, = —
m 6e

Answer: A

° Watch Video Solution



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

76. A solid metallic sphere of radius a is
surrounded by a conducting spherical shell of
radius b(b > a). The solid sphere is given a
charge Q. A student measures the potential at the
surface of the solid sphere as V and the potential
at the surface of spherical shell as V. After taking
these readings, he decides . to put charge of —4Q)
on the shell. He then noted the readings of the
potential of solid sphere and the shell and found
that the potential differenceis A V.

He then connected the outer spherical shell to
the earth by a conducting wire and found that

the charge on the outer surface of the shell as He


https://dl.doubtnut.com/l/_f1ab3akopOzW

then decides to remove the earthing connection
from the shell and earthed the inner solid sphere.
Connecting the inner sphere with the earth he
observes the charge on the solid sphere as ¢,. He
then wanted to check what happens if the two are
connected by the conducting wire. So he removed
the earthing connection and connected a
conducting wire between the solid sphere and
the spherical shelll. After the connections were
made he found the charge on the outer shell as
qs-

Potential difference ( A CV) measured by the
student between the inner solid shere and outer

shell after putting a charge —4Q) is


https://dl.doubtnut.com/l/_f1ab3akopOzW

AV, — 3V,
B. S(Va o %)
C.V,

D.V, -V,

Answer: D

° Watch Video Solution

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

radius b(b > a). The solid sphere is given a


https://dl.doubtnut.com/l/_f1ab3akopOzW
https://dl.doubtnut.com/l/_l9FOXpYG8T6U

charge Q. A student measures the potential at the
surface of the solid sphere as V and the potential
at the surface of spherical shell as V},. After taking
these readings, he decides . to put charge of —4(Q)
on the shell. He then noted the readings of the
potential of solid sphere and the shell and found
that the potential differenceis A V.

He then connected the outer spherical shell to
the earth by a conducting wire and found that
the charge on the outer surface of the shell as He
then decides to remove the earthing connection
from the shell and earthed the inner solid sphere.
Connecting the inner sphere with the earth he

observes the charge on the solid sphere as ¢,. He


https://dl.doubtnut.com/l/_l9FOXpYG8T6U

then wanted to check what happens if the two are
connected by the conducting wire. So he removed
the earthing connection and connected a
conducting wire between the solid sphere and
the spherical shelll. After the connections were
made he found the charge on the outer shell as
gs.

qo IS

A.Q

C.—4Q

D. zero


https://dl.doubtnut.com/l/_l9FOXpYG8T6U

Answer: B

o Watch Video Solution

78. A solid metallic sphere of radius a is
surrounded by a conducting spherical shell of
radius b(b > a). The solid sphere is given a
charge Q. A student measures the potential at the
surface of the solid sphere as V and the potential
at the surface of spherical shell as V. After taking
these readings, he decides . to put charge of —4(Q)
on the shell. He then noted the readings of the

potential of solid sphere and the shell and found


https://dl.doubtnut.com/l/_l9FOXpYG8T6U
https://dl.doubtnut.com/l/_yQHOEKRCEF8K

that the potential differenceis A V.

He then connected the outer spherical shell to
the earth by a conducting wire and found that
the charge on the outer surface of the shell as He
then decides to remove the earthing connection
from the shell and earthed the inner solid sphere.
Connecting the inner sphere with the earth he
observes the charge on the solid sphere as ¢,. He
then wanted to check what happens if the two are
connected by the conducting wire. So he removed
the earthing connection and connected a
conducting wire between the solid sphere and
the spherical shelll. After the connections were

made he found the charge on the outer shell as


https://dl.doubtnut.com/l/_yQHOEKRCEF8K

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_yQHOEKRCEF8K

79. A 4.00kg block carrying a charge Q = 50.0uC
is connected to a spring for which k = 100 N/ m.
The block lies on a frictionless horizontal track,
and the system is immersed in a uniform electric
field of magnitude E = 5.00 x 105%, directed

as shown in figure. If the block is released from

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

(a) By what maximum amount does the spring


https://dl.doubtnut.com/l/_QlDIp4CjgS46

expand?

(b) What is the equilibrium position of the block?
(c) Show that the block's motion is simple
harmonic and determine its period.

(d) Repeat part (a) if the coefficient of kinetic

friction between block and surface is 0.2.

o Watch Video Solution

80. A particle of mass m and charge —Q@Q is
constrained to move along the axis of a ring of
radius a. The ring carries a uniform charge density

+ A along its length. Initially, the particle is in the


https://dl.doubtnut.com/l/_QlDIp4CjgS46
https://dl.doubtnut.com/l/_xOnNlcRLlCGG

centre of the ring where the force on it is zero.
Show that the period of oscillation of the particle
when it is displaced slightly from its equilibrium

position is given by

T 9 2eoma?
= 27wsqy | ————
\/ AQ

o Watch Video Solution

81. Three identical conducting plain parallel
plates, each of area A are held with equal distance
between successive surfaces. Charges(), 2@, and

3() are placed on them.Neglecting edge effects,


https://dl.doubtnut.com/l/_xOnNlcRLlCGG
https://dl.doubtnut.com/l/_0Xdugr8t4qPS

find the distribution of charges on the six

surfaces.

o Watch Video Solution

82. A long non-conducting, massless rod of length
L pivoted at its centre and balanced with a weight
w at a distance x from the lefrt end. At the left
and right ends fo the rod are attached small
conducting sphers with positive charfges q and
2q respectively. A distance h directly beneath each
of these spheres is a fixed sphere with positive

charge Q.


https://dl.doubtnut.com/l/_0Xdugr8t4qPS
https://dl.doubtnut.com/l/_9MrZsVyoT80B

(a) Find the distance x where the rod is horizontal
and balanced.b. What valueshold h have so that
the rod exerts no vertical force on the bearing

when the rod is horizontal and balanced?

o Watch Video Solution

8. The electric potential varies in space according
to the relation V = 3z 4 4y. A particle of mass
10 kg starts from rest from point (2, 3.2) m under
the influence of this field. Find the velocityr,f the

particle when it crosses the x-axis. The charge on


https://dl.doubtnut.com/l/_9MrZsVyoT80B
https://dl.doubtnut.com/l/_LaCloQxwONfs

the particle is +1uC. Assume V (x, y)are in Sl

units.

o Watch Video Solution

84. A simple pendulum with a bob of mass m =1
kg, charge ¢ = 5uC and string length imis given
a horizontal velocity a in a uniform electric field
6V : :
E =2 x 10°— at its bottommost point A, as
m

shown in figure. It is given that the speed a is

such that the particle leaves the circle at point C.


https://dl.doubtnut.com/l/_LaCloQxwONfs
https://dl.doubtnut.com/l/_DwQjjvU5vgdp

Find the speed a (Take g = 10%)

................ C
g %0
»° LEEN
¢ 4 s,
" ‘\
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o Watch Video Solution

85. There are two concentric spherical shell of

radii r and 2r. Initially, a charge Q is given to the

inner shell and both the switches are open.


https://dl.doubtnut.com/l/_DwQjjvU5vgdp
https://dl.doubtnut.com/l/_sTN6tyBie11j

\/

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

between the shells will be

° Watch Video Solution

86. Two point like charges @} and @, are

positioned at point 1 and 2. The firld intensity to


https://dl.doubtnut.com/l/_sTN6tyBie11j
https://dl.doubtnut.com/l/_7DgPlB8cgY50

the right of the chaege ()5 on the line that passes
through the two charges varies accoreing to a law
that is represented schematically in fig. The field
intensity is assumed to be positive if its direction
coincides with the positive direction on the x-axis.

The distance between the charges is I.

Y
A £ H :
! £ i
' dp !
i {
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i



https://dl.doubtnut.com/l/_7DgPlB8cgY50

The ratio of the absolute values of the charges

1Q1/ Q2] is

o Watch Video Solution

87. A conducting sphere S; of radius r is attached
to an insulating handle. Another conduction
sphere S5 of radius R is mounted on an
insulating stand. Sy is initially uncharged. 5; is
given a charge @ brought into contact with S,
and removed. S; is recharge such that the charge
on it is again @) and it is again brought into

contact with Sy and removed. This procedure is


https://dl.doubtnut.com/l/_7DgPlB8cgY50
https://dl.doubtnut.com/l/_zfWnLmsdpT6X

repeated n times.
a. Find the electrostatic energy of S5 after n such
contacts with S;.
b. What is the limiting value of this energy as

n— oo?

o Watch Video Solution

88. Two fixed, equal, positive charges, each of
magnitude 5 x 10> coul are located at points A
and B separated by a distance of ém. An equal
and opposite charge moves towards them along

the line COD, the perpendicular bisector of the


https://dl.doubtnut.com/l/_zfWnLmsdpT6X
https://dl.doubtnut.com/l/_wxu7TfOduq9h

line AB.

The moving charge, when it reaches the point C at
a distance of 4m from O, has a kinetic energy of 4
joules. Calculate the distance of the farthest point
D which the negative charge will reach before

returning towards C.

A.+q

O

—q
)
C

Ce

Bo—{—q

° Watch Video Solution



https://dl.doubtnut.com/l/_wxu7TfOduq9h
https://dl.doubtnut.com/l/_lsXZrj86QvW6

89. A positive charge Q is uniformly distributed
throughout the volume of a dielectric sphere of
radius R. A point mass having charge +q and mass
m is fired toward the center of the sphere with
velocity v from a point at distance r(r > R) from
the center of the sphere. Find the minimum
velocity v so that it can penetrate (R /2) distance
of the sphere. Neglect any resistance other than

electric interaction. Charge on the small mass


https://dl.doubtnut.com/l/_lsXZrj86QvW6

remains constant throughout the motion.

o Watch Video Solution

90. A point charge —q revolves around a fixed
charge + @ in elliptical orbit. The minimum ar.d
maximum distance of q from Q are r; and 7y,
respectively. The mass of revolving particle is

(Q > g and assume no gravitational effects. Find


https://dl.doubtnut.com/l/_lsXZrj86QvW6
https://dl.doubtnut.com/l/_2boHiwL3PZbk

the velocity of q at positions when it is at r; and

ro distance from Q.

o Watch Video Solution

91. The region between two concentric spheres of
radii @ and D, respectively (see figure), has
volume charge density p = o where A is a
constant and r is the distance from the centre. At
the centre of the spheres is a point charge Q. The

value of A such that the electric field in the region


https://dl.doubtnut.com/l/_2boHiwL3PZbk
https://dl.doubtnut.com/l/_Ct38vWnLBMBi

between the spheres will be constant, is :

\/

° Watch Video Solution



https://dl.doubtnut.com/l/_Ct38vWnLBMBi

92. A nonconducting ring of mass m and radius R,
with charge per unit length A is shown in fig. It is
then placed on a rough nonconducting horizontal
plane. At time t=0, a uniform electric field
% T . . .

E = Eyi is switched on and the ring starts

rolling without sliding. Determine the friction

force (magnitude and direction ) acting on the


https://dl.doubtnut.com/l/_Mm0whSAfojNj

o

° Watch Video Solution

93. A rectangular tank of mass m( and charge Q is
placed over a smooth horizontal floor. A

horizontal electric field E exist in the region. Rain


https://dl.doubtnut.com/l/_Mm0whSAfojNj
https://dl.doubtnut.com/l/_ZqwoSQaKTe9Z

drops are falling vertically in the tank at the
constant rate of n drops per second. Mass of each
drop is m. Find velocity of tank as function of

time.

o Watch Video Solution

94. In a region an electric field is setu!l with its
strength £ = 15N /C and it makes an angle of
30" with the horizontal plane as shown in figure.
A ball having a charge 2C, mass 3kg and
coefficient of restitution with ground 0.5 is

projected at an angle of 30” with the horizontal


https://dl.doubtnut.com/l/_ZqwoSQaKTe9Z
https://dl.doubtnut.com/l/_5XuRHRqWN8xi

along the direction of electric field with speed 20
m/s. Find the horizontal distance travelled by ball
from first hit with the ground to the second time

when it hits the ground.

s

30

o Watch Video Solution

Exercise 24.1


https://dl.doubtnut.com/l/_5XuRHRqWN8xi

1. Is attraction a true test of electrification?

o Watch Video Solution

2.1s repulsion a true test of electrification?

° Watch Video Solution

3. Why does a phonograph record attract dust

particles just after it is cleaned?

° Watch Video Solution



https://dl.doubtnut.com/l/_j5emSQUXbO2D
https://dl.doubtnut.com/l/_Lvrnrpz1PPl3
https://dl.doubtnut.com/l/_uDRyJQOjmU9l

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

electrons in three gram mole of hydrogen atom?

o Watch Video Solution

Exercise 24.2

1. The mass of an electron is 9.11210 3! kg, that

of a proton is 1.67210 2" kg. Find the ratio
F, | F, of the electric force and the gravitational

force exerted by the proton on the electron.-

° Watch Video Solution



https://dl.doubtnut.com/l/_xeSxiUtV9UCx
https://dl.doubtnut.com/l/_nV9sUHa1sttI

2. Find the dimensions and units of ¢

o Watch Video Solution

3. Three point charges q are placed at three
vertices of an equilateral triangle of side a. Find
magnitude of electric force on any charge due to

the other two.

° Watch Video Solution



https://dl.doubtnut.com/l/_nV9sUHa1sttI
https://dl.doubtnut.com/l/_0rOhgQzn4Yly
https://dl.doubtnut.com/l/_L39evIvihWMo

4. Three point charges each of value +gq are
placed on three vertices of a square of side a
metre. What is the magnitude of the force on a
point charge of value —q coulomb placed at the

centre of the square?

o Watch Video Solution

5. Coulomb's law states that the electric force
becomes weaker with increasing distance.
Suppose that instead, the electric force between

two charged particles were independent of


https://dl.doubtnut.com/l/_h3kJeqss6H9y
https://dl.doubtnut.com/l/_b50pCPl740IC

distance. In this case, would a neutral insulator

still be attracted towards the comb.

o Watch Video Solution

6. A metal sphere is suspended from a nylon
thread. Initially, the metal sphere is uncharged.
When a positively charged glass rod is brought
close to the metal sphere, the sphere is drawn
towards the rod. But if the sphere touches the
rod, it suddenly flies away from the rod. Explain,

why the sphere is first attracted then repelled?

o Watch Video Solution



https://dl.doubtnut.com/l/_b50pCPl740IC
https://dl.doubtnut.com/l/_F94nSapGxhvO

7. Is there any lower limit to the electric force
between two particles placed at a certain

distance?

o Watch Video Solution

8. Does the force on a charge due to another

charge depend on the charges present nearby?

° Watch Video Solution



https://dl.doubtnut.com/l/_F94nSapGxhvO
https://dl.doubtnut.com/l/_CbDNVkBpBmv3
https://dl.doubtnut.com/l/_vV0amGFS8O0U

9. The electric force on a charge ¢; due to ¢ is

(4'2 — 33) N.What is the force on ¢, due to ¢;

o Watch Video Solution

Exercise 24.3

1. The electric field of a point charge is uniform. Is

it true or false?

o Watch Video Solution



https://dl.doubtnut.com/l/_lFkduWPlhKQT
https://dl.doubtnut.com/l/_dcwNUDz84DAR

2. Electric field lines are shown in figure. State

whether the electric potential is greater at A or B.

° Watch Video Solution

3. A charged particle always move in the direction

of electric field. Is this statement true or false?

o Watch Video Solution



https://dl.doubtnut.com/l/_rRVtPsDxibVu
https://dl.doubtnut.com/l/_Wy4Jpp9A8BAR

4. The trajectory of a charged particle is the same

as a field line. Is this statement true or false?

o Watch Video Solution

5. Figure shows some of the electric field lines due
to three point charges ¢ ¢ and g3 of equal
magnitude. What are the signs of each of the

three charges?

’\,\/—'\/*\
e e

Jq1\/Q2\/03



https://dl.doubtnut.com/l/_Wy4Jpp9A8BAR
https://dl.doubtnut.com/l/_DAMZpMU8YZi3
https://dl.doubtnut.com/l/_vtinVcOSMIsm

o Watch Video Solution |

Exercise 24.4

1. Four particles each having a charge q are placed

on the four vertices of a regular pentagon. The
distance of each corner from the centre is 'a'. Find

the electric field at the centre of pentagon.

o Watch Video Solution



https://dl.doubtnut.com/l/_vtinVcOSMIsm
https://dl.doubtnut.com/l/_Fceb04NksRxC

2.A charge g = — 2.0uC is placed at origin. Find

the electric field at (3m, 4m, 0).

o Watch Video Solution

3. A point charge ¢; = 1.0uC is held fixed at
origin. A second point charge ¢ = — 2.0uC and
a mass 10 % kg is placed on the x-axis, 1.0 m from
the origin. The second point charge is released
from rest. What is its speed when it is 0.5 m from

the origin?

° Watch Video Solution



https://dl.doubtnut.com/l/_9sCsnk6BNByv
https://dl.doubtnut.com/l/_tql3ifRBll1H

4, A point charge ¢ = — 1.0uC is held
stationary at the origin. A second point charge
¢ = + 2.0uC moves from the point (1.0m, 0, 0)
to (2.0m, 0, 0). How much work is done by the

electric force on ¢y?

o Watch Video Solution

Exercise 24.5



https://dl.doubtnut.com/l/_tql3ifRBll1H
https://dl.doubtnut.com/l/_D48ydpRo3QPL

1. A point charge ¢; is held stationary at the
origin. A second charge ¢, is placed at a point a,
and the electric potential energy of the pair of
charges is —6.4 x 10 %J. When the second
charge is moved to point b, the electric force on
the charge does 4.2 x 10~ %J of work. What is the
electric potential energy of the pair of charges

when the second charge is at point b?

o Watch Video Solution



https://dl.doubtnut.com/l/_DF1Wbjs9PenZ

2. Is it possible to have an arrangement of two
point charges separated by finite distances such
that the electric potential energy of the
arrangement is the same as if the two charges
were infinitely far apart? What if there are three

charges?

° Watch Video Solution

3.Find V,, if 12J of work has to be done against
an electric field to take a charge of 102 C from a

to b.

| = 1


https://dl.doubtnut.com/l/_7Rhuz1nMUMMQ
https://dl.doubtnut.com/l/_s9eaHSnOPAvl

| &J Watch Video Solution |

Exercise 24.6

1. A rod of length L lies along the x-axis with its

left end at the origin. It has a non-uniform charge
density A = ax, where a is a positive constant.

(a) What are the units of a?

(b) Calculate the electric potential at point A

wherex = — d.

o Watch Video Solution



https://dl.doubtnut.com/l/_s9eaHSnOPAvl
https://dl.doubtnut.com/l/_gnWqnIQ9J0Pj
https://dl.doubtnut.com/l/_ioiXUObuAJar

2. A charge q is uniformly distributed along an
insulating straight wire of length 2l as shown in
Fig. Find an expression for the electric potential
at a point located a distance d from the

distribution along its perpendicular bisector.

Ry

Q

N
~

o Watch Video Solution



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

Exercise 24.7

1. A cone made of insulating material has a total
charge Q spread uniformly over its sloping
surface. Calculate the work done in bringing a
small test charge q from infinity to the apex of

the cone. The cone has a slope length L.

° Watch Video Solution

2. Determine the electric field strength vector if
the potential of this field depends on x,

coordinates as


https://dl.doubtnut.com/l/_1vzRuyERVtJD
https://dl.doubtnut.com/l/_HB4VgZy42IWF

(a) V = a(mz— y2) (b) V = azxy

where, a is a constant.

o Watch Video Solution

Level 1 Assertion And Reason

1. The electrical potential function for an electrical

field directed parallel to the x-axis is shown in the

given graph.


https://dl.doubtnut.com/l/_HB4VgZy42IWF
https://dl.doubtnut.com/l/_sJViAG2tRUk6

x (m)
Draw the

graph of electric field strength.

° Watch Video Solution

2. The electric potential decreases uniformly from
100V to 50V as one moves along the x-axis from
x =0 to £ = dm. The electric field at x = 2m
must be equal to 10V /m. Is this statement true

or false.

o Watch Video Solution



https://dl.doubtnut.com/l/_sJViAG2tRUk6
https://dl.doubtnut.com/l/_86vAeYQIXIsq

3.In the uniform electric field shown in figure, find

a.Vy—Vp
b.Vy — Ve
Vg —Vp
d. Ve —Vp
A;-mmmeemeeiB ”
§1m > E=20Vim
REET A

Y

o Watch Video Solution



https://dl.doubtnut.com/l/_86vAeYQIXIsq
https://dl.doubtnut.com/l/_nM2K5b1mdOIB
https://dl.doubtnut.com/l/_b02FHE8lhbV2

4. In figure (a), a charge q is placed just outside
the centre of a closed hemisphere. In figure (b),
the same charge q is placed just inside the centre
of the closed hemisphere and in figure (c), the
charge is placed at the centre of hemisphere
open from the base. Find the electric flux passing

through the hemisphere in all the three cases.

o Watch Video Solution



https://dl.doubtnut.com/l/_b02FHE8lhbV2

5. Net charge within an imaginary cube drawn in a
uniform electric field is always zero. Is this

statement true or false?

o Watch Video Solution

6. A hemispherical body of radius R is placed in a
uniform electric field E. What is the flux linked
with the curved surface if, the field is (a) parallel

to the base, (b) perpendicular to the base.

o Watch Video Solution



https://dl.doubtnut.com/l/_T8FjZ555i8Uk
https://dl.doubtnut.com/l/_xHEzw17NhkZK
https://dl.doubtnut.com/l/_WtFjwbErmpXD

7. A cube has sides of length L = 0.2m. It is
placed with one corner at the origin as shown in
figure. The electric field is uniform and given by
E = (2.5N/C)i — (4.2N/C)J. Find the electric

flux through the entire cube.

o Watch Video Solution



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

8. Assertion: An independnt negative charge

moves itself from point A to point B. then,

potential at A should be less than potential at B.

Reason: While moving from A to B kinetic energy

of electron will increase

A. If both Assertion and Reason are true but

Reason is the correct explanation of

Assertion.

B. If both Assertion and Reason are true but

Reason is not the correct explanation of

Assertion.


https://dl.doubtnut.com/l/_YO2gVj5fj65r

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

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

Answer: B

o Watch Video Solution

9. Assertion: When two unlike charges are
brought nearer, their electrostatic potentiasl
energy decreases.

Reason: All conservative forces act in the

direction of decreasing potential energy.


https://dl.doubtnut.com/l/_YO2gVj5fj65r
https://dl.doubtnut.com/l/_uNoM9eT9vnaO

A. If both Assertion and Reason are true but

Reason is the correct explanation of

Assertion.

B. If both Assertion and Reason are true but

Reason is not the correct explanation of

Assertion.

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

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

Answer: A::B

° Watch Video Solution



https://dl.doubtnut.com/l/_uNoM9eT9vnaO

10. Assertion: At a point electric potential is
decreasing along x-axis at a rate of 10V /m.
Therefore, x-component of electric field at this

point should be 10V /m along x-axis.

oV
ox

Reason: Magnitude of E, =

A. If both Assertion and Reason are true but

Reason is the correct explanation of
Assertion.

B. If both Assertion and Reason are true but

Reason is not the correct explanation of

Assertion.


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

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

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

Answer: D

o Watch Video Solution

11. Assertion: Electric potential on the surface of a
charged sphere of radius R is V. Then electric field
: R : :
at distance r = — from centre is —. Charge is
2 2R

distributed uniformly over the volume.

Reason: From centre to surface, electric field


https://dl.doubtnut.com/l/_GfPTclSHqvvB
https://dl.doubtnut.com/l/_o0ENNUMh1sZS

varies linearly with r. Here r is distance from

centre.

A. If both Assertion and Reason are true but

Reason is the correct explanation of

Assertion.

B. If both Assertion and Reason are true but

Reason is not the correct explanation of

Assertion.

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

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


https://dl.doubtnut.com/l/_o0ENNUMh1sZS

Answer: B

o Watch Video Solution

12. Assertion: Gauss's theroem can be applied only
for a closed surface.
Reason: Electric flux can be obtained passing from
an open surface also.

A.If both Assertion and Reason are true but

Reason is the correct explanation of

Assertion.


https://dl.doubtnut.com/l/_o0ENNUMh1sZS
https://dl.doubtnut.com/l/_3nHsLdROz1gw

B. If both Assertion and Reason are true but

Reason is not the correct explanation of

Assertion.

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

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

Answer: B

° Watch Video Solution

13. Assertion: In the electric field

E = (4’2 + 43>N/C' electric potential at A (4m,


https://dl.doubtnut.com/l/_3nHsLdROz1gw
https://dl.doubtnut.com/l/_tQKJ4DMaHRvV

0) is more than the electric portential at
B(0, 4m)

Reason: Electric lines of forces always travel from
higher potential to lower potential.

A.If both Assertion and Reason are true but
Reason is the correct explanation of
Assertion.

B. If both Assertion and Reason are true but
Reason is not the correct explanation of

Assertion.

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


https://dl.doubtnut.com/l/_tQKJ4DMaHRvV

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

Answer: D

o Watch Video Solution

14. Assertion: Two charges —q each are fixed
points A and B. When a third chrge —q is moves
from A to B, electrical potential energy first

decreases than increases,



https://dl.doubtnut.com/l/_tQKJ4DMaHRvV
https://dl.doubtnut.com/l/_rmdOqx9A8zMx

Reason: Along the line joining A and B, third

charge is stable equilibrium position at centre.

A. If both Assertion and Reason are true but

Reason is the correct explanation of

Assertion.

B. If both Assertion and Reason are true but

Reason is not the correct explanation of

Assertion.

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

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


https://dl.doubtnut.com/l/_rmdOqx9A8zMx

Answer: A::B

o Watch Video Solution

15. Assertion: A small electric dipole is moved
translatonally from higher potential to lower
potential in uniform electric field. Work done by
electric is positive.

Reason: When a positive charge is moved from
higher potential to lower potential, work done by

electric field positive.


https://dl.doubtnut.com/l/_rmdOqx9A8zMx
https://dl.doubtnut.com/l/_8na0Fv37zGje

A. If both Assertion and Reason are true but

Reason is the correct explanation of

Assertion.

B. If both Assertion and Reason are true but

Reason is not the correct explanation of

Assertion.

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

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

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_8na0Fv37zGje

16. Assertion: In case of charged spherical shells,
E-r graph is discontinuous while V-r graph is
continuous

Reason: According to Gauss's theorem only the
charge inside a closed surface can produce

electric field at some point.

A. If both Assertion and Reason are true but

Reason is the correct explanation of

Assertion.

B. If both Assertion and Reason are true but

Reason is not the correct explanation of


https://dl.doubtnut.com/l/_HhSn6tevjxE5

Assertion.

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

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

Answer: C

o Watch Video Solution

17. Assertion: If we see along the axis of a chaged
ring, the magnitudeof electric field is minimum at
centre and magnitude of electridc potential is

maximum.


https://dl.doubtnut.com/l/_HhSn6tevjxE5
https://dl.doubtnut.com/l/_kvGDRe6ZCTZQ

Reason: Electric field is a vector quantity while

electric potential is scalar.

A. If both Assertion and Reason are true but

Reason is the correct explanation of

Assertion.

B. If both Assertion and Reason are true but

Reason is not the correct explanation of

Assertion.

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

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


https://dl.doubtnut.com/l/_kvGDRe6ZCTZQ

Answer: B

o Watch Video Solution

18. Units of electric flux are

N — m?
2
N

C2_m2

A.

B.

C. volt-m

D. volt-m”3

Answer: C

| a wAr_o_L w2 l_ _ e~_ .. _


https://dl.doubtnut.com/l/_kvGDRe6ZCTZQ
https://dl.doubtnut.com/l/_5sj3cCqXdYfD

{ ™ Vvallll viGCO o0i1utLiorli ]

19. A neutral pendulum oscillates in a uniform
electric field as shown in figure. If a positive
charge is given to the pendulum, then its time

period



https://dl.doubtnut.com/l/_5sj3cCqXdYfD
https://dl.doubtnut.com/l/_UtjCq5EcmZgy

A. will increase

B. will decrease

C. will remain constant

D. will first increase then decrease

Answer: A

o Watch Video Solution

Level 1 Objective


https://dl.doubtnut.com/l/_UtjCq5EcmZgy

1. Identify the correct statement about the

charges ¢; and g, then

A. ¢, and g, both are positive

B. ¢; and g, both are negative

C. q; is positive g, negative

D. g, is positive and ¢g; is negative


https://dl.doubtnut.com/l/_m0fDHJLt027e

Answer: B

o Watch Video Solution

2. Three identical charges are placed at corners of
a equilateral triangel of side I. If force between
any two charges is F, the work required to double
the dimensiions of triangle is

A. —3Fl

B.3F

C.(—3/2)FI


https://dl.doubtnut.com/l/_m0fDHJLt027e
https://dl.doubtnut.com/l/_nDLi7r17zdid

D. (3/2)FI

Answer: C

° Watch Video Solution

3. A proton a deutron and an « particle are
accelerated through potentials of V', 2V and 4V
respectively. Their velocity will bear a ratio

Al:1:1

B.1:1/2:1

C.v/2:1:1


https://dl.doubtnut.com/l/_nDLi7r17zdid
https://dl.doubtnut.com/l/_tA7PJfsJgSA2

D.1:1:4/2

Answer: D

o Watch Video Solution

4. Electric potential at a point P, r distance away
due to a point charge q kept at point A is V. If
twice of this charge is distributed uniformly on
the surface of a hollow sphere of radius 4r with

centre at point A the potential at P now is

AV


https://dl.doubtnut.com/l/_tA7PJfsJgSA2
https://dl.doubtnut.com/l/_xrZZ3vPpUR0H

B.V /2
C.V/4

D.V/8

Answer: B

o Watch Video Solution

5. Four charges +q, — q, + q and —q are placed
in order on the four consecutive corners of a
square of side a. The work done in interchanging
the positions of any two neighboring charges of

the opposite sign is


https://dl.doubtnut.com/l/_xrZZ3vPpUR0H
https://dl.doubtnut.com/l/_kyI1uqX5cvtN

2

A——(—4+2)

471'800,

B. z (4 + 2v/2)

47'('800,
2

C.—1—(4-23)

Amepa

2

D. ——(4+ /2)

dmrepa

Answer: C

o Watch Video Solution

6. Two concentric spheres of radii R and 2R are
charged. The inner sphere has a charge if 1uC

and the outer sphere has a charge of 2uC of the


https://dl.doubtnut.com/l/_kyI1uqX5cvtN
https://dl.doubtnut.com/l/_GDHDiKkP807x

same sigh. The potential is 9000V at a distance

3R from the common centre. The value of R is

A 1m

B.2m

C.3m

D.4dm

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_GDHDiKkP807x

7. A ring of radius R is having two charges q and
2q distributed on its two half parts. The electric

potentiasl at a point on its axis at a distance of

1
24/2R from its centre is (k = )
47'('80

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_6sxgmHyi4m4T

8. A particle A having charge of 2.0 x 10 °C and
a mass of 100 g is fixed at the bottom of a smooth
inclined plane of inclination 30°. Where should
another particle B having same charge and mass,
be placed on the inclined plane so that B may

remain in equilibrium?
A. 8 cm from the bottom
B. 13 cm from the bottomk

C.21 cm from the bottom

D. 27 cm from the bottom


https://dl.doubtnut.com/l/_6sxgmHyi4m4T
https://dl.doubtnut.com/l/_JoB1ZwRcCfdF

Answer: D

o Watch Video Solution

9. Four positive charges (2\/5 — 1)Q are
arranged at the four corners of a square. Another
charge q is placed at the centre of the square.

Resulting force acting on each corner charge is

zero if q is
Q
A ——

4
4Q
B.———

7


https://dl.doubtnut.com/l/_JoB1ZwRcCfdF
https://dl.doubtnut.com/l/_Gx4NoDH7iVZ6

D.—(v2+1)Q

Answer: A

° Watch Video Solution

10. A proton is released from rest, 10 cm from a
charged sheet carrying charged density of
—2.21 x 10 %C /m>. It will strike the sheet after

the time (approximately)

A 4dus

B.2us


https://dl.doubtnut.com/l/_Gx4NoDH7iVZ6
https://dl.doubtnut.com/l/_tfsyMPRKu9sI

C. 2sqgertus

D. 4+/2s

Answer: A

o Watch Video Solution

11. Two point charges +q and —q are placed a
distance x apart. A third charge is so placed that
at the three charges are in equilibrium. Then

A.unknown charge is —4q/9

B. unknown charge is —9¢q /4


https://dl.doubtnut.com/l/_tfsyMPRKu9sI
https://dl.doubtnut.com/l/_dcBQBZnzSRZB

C. it should be at (z /3)from smaller chargge
between them

D. none of these

Answer: D

° Watch Video Solution

12 Charge 2g and —q are placed at
(a,0) and ( — a, 0) as shown in the figure. The

coordinates of the point at which electric field


https://dl.doubtnut.com/l/_dcBQBZnzSRZB
https://dl.doubtnut.com/l/_BDku2gK0yoKB

intensity is zero will be (z, 0) where

» X

Y 4
—q + 29

A—a<z<a

B.x < —a

Cx> —a

DO0<zx<a
Answer: B

| &


https://dl.doubtnut.com/l/_BDku2gK0yoKB

| W Watch Video Solution

13. Five point charge (+q each) are placed at the
five vertices of a regular hexagon of side 2a.what
is the magnitude of the net electric field at the

centre of the hexazon?

1 q
47'('&?0 a_2
q
167mega?
V2q
4mega’

5q

167’(’80&2

Answer: B


https://dl.doubtnut.com/l/_BDku2gK0yoKB
https://dl.doubtnut.com/l/_hqKAwMPLKOzA

o Watch Video Solution

14. Two identical small conducting spheres having
unequal positive charges q; and ¢, are separated
by a distance r. If they are now made to touch
each other and then separated again to the same
distance, the electrostatic force between them in

this case will be

A. less than before

B. same as before

C. more than before


https://dl.doubtnut.com/l/_hqKAwMPLKOzA
https://dl.doubtnut.com/l/_4Ak1C0cJhtEs

D. zero

Answer: C

o Watch Video Solution

15. Three concentric conducting sphereical shells
carry charges +4Q on the inner shell —2Q on
the middle shel and 4 6() on the outer shell. The

charge on the inner surface of the outer shell is

A.O

B. 4Q


https://dl.doubtnut.com/l/_4Ak1C0cJhtEs
https://dl.doubtnut.com/l/_0LCGwOWmy7x3

D. —2Q

Answer: D

° Watch Video Solution

16. 1000 drops of same size are charged to a
potential of 1V each. If they coalesce to form in
single drop, its potential would be

A 1V

B. 10V


https://dl.doubtnut.com/l/_0LCGwOWmy7x3
https://dl.doubtnut.com/l/_mAxb2feUvPO9

C. 100V

D. 1000V

Answer: C

o Watch Video Solution

17. Two concentric conducting spheres of radii R
and 2R are crrying charges (Q and —2Q),
respectively. If the charge on inner sphere is

doubled, the potetial differece between the two


https://dl.doubtnut.com/l/_mAxb2feUvPO9
https://dl.doubtnut.com/l/_nZ4SXMgbsTiX

spheres will

A. becomes two times

B. become four times

C. be halved


https://dl.doubtnut.com/l/_nZ4SXMgbsTiX

D. remain same

Answer: A

° Watch Video Solution

18. Charges @, 2Q), and — () are given to three
concentric conducting sphereical shells A, B and
C respectively as shown in figure. The ratio of

charge on the inner and outer surface of shell C


https://dl.doubtnut.com/l/_nZ4SXMgbsTiX
https://dl.doubtnut.com/l/_fOUDPKt8EOvP

will be


https://dl.doubtnut.com/l/_fOUDPKt8EOvP

Answer: D

o Watch Video Solution

19. The electric field in a region of space is given
by E = 5i 4+ 25N /C. The flux of E due ot this
field through an area 1m2lying in the y-z plane, in
Sl units is

A5

B.10

C.2


https://dl.doubtnut.com/l/_fOUDPKt8EOvP
https://dl.doubtnut.com/l/_LwMbKycRu02b

D.5./29

Answer: A

° Watch Video Solution

20. A charges Q is placed at each of the two
opposite corners of a square. A charge q is placed
to each of the other two corners. If the resultant

force on each charge q is zero, then

Aq=+2Q

B.g = —2Q


https://dl.doubtnut.com/l/_LwMbKycRu02b
https://dl.doubtnut.com/l/_pZtoJA86jt0K

C.qg = 22Q

D.g = — 2/2Q

Answer: D

° Watch Video Solution

21. A and B are two concentric spherical shells. If A

is given a charge + q while B is earthed as shown


https://dl.doubtnut.com/l/_pZtoJA86jt0K
https://dl.doubtnut.com/l/_aA4zLwKCAon8

in figure then

A.charge on the outer surface of shell B is

Zero

B.the charge on B is equal and opposite to

that of A

C.the field inside A and outside B is zero


https://dl.doubtnut.com/l/_aA4zLwKCAon8

D. All of the above

Answer: D

o Watch Video Solution

22. A solid sphere of radius R has charge q
uniformly distributed over its volume. The
distance from its surface at which the
electrostatic potential is equal to half of the

potential at the centre is

A.R


https://dl.doubtnut.com/l/_aA4zLwKCAon8
https://dl.doubtnut.com/l/_1RmmQwxMBNlV

ol o]

Answer: C

° Watch Video Solution

23. Four dipoles each of magnitudes of charges
+ e are placed inside a sphere. The total flux of E

coming out of the sphere is

A. zero


https://dl.doubtnut.com/l/_1RmmQwxMBNlV
https://dl.doubtnut.com/l/_zNNyPPdCrKtf

D. none of these

Answer: A

° Watch Video Solution

24. A pendulum bob of mass m charge q is at rest
with its string making an angle 6 with the vertical
in a uniform horizontal electric field E. The

tension in the string in


https://dl.doubtnut.com/l/_zNNyPPdCrKtf
https://dl.doubtnut.com/l/_7Cml7lRLBzwQ

Answer: C

o Watch Video Solution

25. Two isolated charged conducting spheres of

radii a and b produce the same electric field near


https://dl.doubtnut.com/l/_7Cml7lRLBzwQ
https://dl.doubtnut.com/l/_umHAOxnLt9Kw

their surface. The ratio of electric potentials on

their surfaces is

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_umHAOxnLt9Kw

26. Two point charges +q and -q are held fixed at
(—a,0) and (a,0) respectively of a xvy
coordinate system then
A. the electric field E at all point on the axis
has the same direction.
B. E at all points on the y-axis is along :
C. positive work is done in bringing a test
charge from infinity to the origin

D. All of the above

Answer: B



https://dl.doubtnut.com/l/_2RiFMfrOiHPG

I o Watch Video Solution

27. A conducting shell S; having a charge Q is
surrounded by an uncharged concentric
conducting spherical shell S;. Let the potential
difference between S; and that S, be V. If the
shell S5 is now given a charge —3Q), the new
potential difference between the same two shells

IS

AV

B.2V


https://dl.doubtnut.com/l/_2RiFMfrOiHPG
https://dl.doubtnut.com/l/_vlK5dY0lL6Kd

C.4V

D. -2V

Answer: A

o Watch Video Solution

28. At a certain distance from a point charge, the

: L vV L

field intensity is 500— and the potential is
m

—3000V. The distance to the charge and the

magnitude of the charge respectively are

A.6m and 6uC


https://dl.doubtnut.com/l/_vlK5dY0lL6Kd
https://dl.doubtnut.com/l/_gXoQIrMWXtCB

B.4m and 2uC

C.6m and 4uC

D. 6m and 2uC

Answer: D

o Watch Video Solution

29. Two points charges ¢; and ¢ are placed at a
distance of 50 m from each each other in air, and
interact with a certain force. The same charges

are now put in oil whose relative permittivity is 5.


https://dl.doubtnut.com/l/_gXoQIrMWXtCB
https://dl.doubtnut.com/l/_egluwd1rdnJq

If the interacting force between them is still the

same, their separation now is

A. 16.6m
B.22.3m
C.28.4m

D. 25.0m

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_egluwd1rdnJq

30. An infinite line of charge A per unit length is
placed along the y-axis. The work done in moving

a charge q from A(a, 0) to B(2a, 0) is

g\
2TE)

A 1
B. i In{ —
271'80 (2)
A
C. q—7T€0) ].Il\/§

4

A. "In" 2°

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_MTFRSvNGlEBX
https://dl.doubtnut.com/l/_2HOX3RYQ83Xj

31. An electric dipole is placed perpendicular to an
infinite line of charge at same distance as shown

in figure. Identify the correct statement.

A.the dipole is attracted towards the line

charge

B.the dipole is repelled away from the line

charge

C.the diple does not experience a force

D. the dipole experienes a force as wel as a

torque


https://dl.doubtnut.com/l/_2HOX3RYQ83Xj

Answer: A

o Watch Video Solution

32. An electrical charge 2 x 10~ 8 C is placed at
the point (1, 2, 4) m. At the point (4, 2, 0)m, the
electric

A. potential will be 36 V

B. field will along y-axis

C. field will increase if the space between the

points is filled with a dielectric


https://dl.doubtnut.com/l/_2HOX3RYQ83Xj
https://dl.doubtnut.com/l/_ack5BQPdrDLm

D. All of the above

Answer: A

° Watch Video Solution

33. If the potential at the centre of a uniformly
charged hollow sphere of radius R is V, then

electric field at a distance r from the centre of


https://dl.doubtnut.com/l/_ack5BQPdrDLm
https://dl.doubtnut.com/l/_KI6l6QGu94ii

sphere will be (r > R).

r

)

R2+7’2


https://dl.doubtnut.com/l/_KI6l6QGu94ii

Answer: A

o Watch Video Solution

34. There is an electric field E in x-direction. If the
work done on moving a charge of 0.2C through a
distance of 2 m along a line making an angle 60°

with x-axis is 4 J, then what is the value of E?

A /3N /C
B.4N /C

C.5N/C


https://dl.doubtnut.com/l/_KI6l6QGu94ii
https://dl.doubtnut.com/l/_eASNKNZWULD7

D.20N/C

Answer: D

o Watch Video Solution

35. Two thin wire rings each having radius R are
placed at distance d apart with their axes
coinciding. The charges on the two are + (@ and
— . The potential difference between the centre

so the two rings is

A. zero


https://dl.doubtnut.com/l/_eASNKNZWULD7
https://dl.doubtnut.com/l/_lgbsaB2Lm5Sy

Q |1 1
dmeg | R /RZ + 42
Q
C. Z?TEod2
Q |1 1
2me0 | R J/RZ + 42
Answer: D

o Watch Video Solution

36. The electric field at a distance 2 cm from the
centre of a hollow sphereical coducting shell of
radlus 4 cm having a charge of 2 x 1072 C on its

surface is


https://dl.doubtnut.com/l/_lgbsaB2Lm5Sy
https://dl.doubtnut.com/l/_fnuRV8qPuXr7

A 1.1 x 10"V /m
B.4.5 x 10"V /m
C.4.5 x 10°V /m

D. zero

Answer: D

o Watch Video Solution

37.Charge Q is given a displacement 7 = ai + bj

in electric field £ = Eﬁ + E23'. The work done is

A.Q(E1a + Exd)


https://dl.doubtnut.com/l/_fnuRV8qPuXr7
https://dl.doubtnut.com/l/_7mgN3vcZy0ip

.Q/(Eia)’ + (Exb)?
C.Q(E: + Bp)y/a® + b7

D.Qy/E? + E2+/a® + b’

Answer: A

o Watch Video Solution

38. A certain charge Q is divided into two parts g
and Q — g, which are then separated by a certain
distance. What must q be in terms of Q to
maximum the electrostatic repulsion between the

two charges?


https://dl.doubtnut.com/l/_7mgN3vcZy0ip
https://dl.doubtnut.com/l/_YbhXuqZB6gAQ

o Watch Video Solution

39. An a- particle is the nucleus of a helium atom.
It has a mas m = 6.64 x 10~ %7 kg and as charge
1 = +2e =3.2x 10" Yc. compare the force of
the electric repulsion between two a-particles
with the force of gravitational attraction between

them.

o Watch Video Solution



https://dl.doubtnut.com/l/_YbhXuqZB6gAQ
https://dl.doubtnut.com/l/_PYq3Hzw0fDoP

40. What is the charge per unit area in C’/m2 of
an infinite plane sheet of charge if the electric
field produced by the sheet of charge has

magnitude 3.0N /C?

° Watch Video Solution

41. A circular wire loop of radius R carries a total
charge q distributed uniformly over its length. A
small length z( < < R) of the wire is cut off.
Find the electric field at the centre due to the

remaining wire.

| = 1


https://dl.doubtnut.com/l/_qnY2oPtY8vNO
https://dl.doubtnut.com/l/_UQ8zGSUq4kyV

I &J Watch Video Solution ]

42. Two identical conducting spheres, fixed in
space, attract each other with an electrostatic
force of 0.108N when separated by 50.0cm,
centre-to-centre. A thin conducting wire then
connects the spheres. When the wire is removed,
the spheres repel each other with an electrostatic
force of 0.0360N. What were the initial charges

on the spheres?

° Watch Video Solution



https://dl.doubtnut.com/l/_UQ8zGSUq4kyV
https://dl.doubtnut.com/l/_JrMwHLXvAdkN
https://dl.doubtnut.com/l/_K8stGZotfctp

43. Show that the torque on an electric dipole
placed in a uniform electric field is T=p x E

independent of the origin about which torque is

calculated.

° Watch Video Solution

44, Three point charges q, — 2g and q are located
along the x-axis a s shown in figure. Show that the

electric field at P(y > > a) along the y-axis is,


https://dl.doubtnut.com/l/_K8stGZotfctp
https://dl.doubtnut.com/l/_7F2Ty5ysQsjv

1 3ga’ .

b= - 47'('80 y4 J
Ay
P
y
a a
& + & > X
q -2q q

° Watch Video Solution

45, A charge q is placed at point D of the cube.

Find the electric flux passing through the EFGH


https://dl.doubtnut.com/l/_7F2Ty5ysQsjv
https://dl.doubtnut.com/l/_inC14iN51xJF

and face AEHD.

5 F

D H

o Watch Video Solution

46. Point charges ¢q; and ¢ lie o the x-axis at
pointsx = — aand x = 4 a respectively.

a. How must ¢; and ¢ be related for the net


https://dl.doubtnut.com/l/_inC14iN51xJF
https://dl.doubtnut.com/l/_pHZl6H8VC6GS

electrostatic force on point charge +Q, placed at
a

xr = + 2 to be zero?

b. With the same point charge 4+ now placed

atex = + 3a/2

o Watch Video Solution

47. Two particles (free to move) with charges +g¢q
and +4q are a distance L apart. A third charge is
placed so that the entire system is in equilibrium.
(a) Find the location, magnitude and sign of the
third charge.

(b) Show that the equilibrium is unstable.



https://dl.doubtnut.com/l/_pHZl6H8VC6GS
https://dl.doubtnut.com/l/_omyxOG0SaeVz

| o Watch Video Solution

48. Two identical beads each have a mass m and
charge q. When placed in a hemispherical bowl of
radius R with frictionless, non-conducting walls,
the beads move, and at equilibrium they area
distance R apart (figure). Determine the charge on

each bead.



https://dl.doubtnut.com/l/_omyxOG0SaeVz
https://dl.doubtnut.com/l/_w3XVoP7IbBRy

o Watch Video Solution

49, Three identical small balls, each of mass 0.1 g,
are suspended at one point on silk thread having
a length of [ = 20cm . What charges should be
imparted to the balls for each thread to form an

angle of « = 30° with the vertical?

o Watch Video Solution

50. Three charges, each equal to q, are placed at

the three. corners of a square of side a . Find the


https://dl.doubtnut.com/l/_w3XVoP7IbBRy
https://dl.doubtnut.com/l/_ocodloSrI3Pf
https://dl.doubtnut.com/l/_GlxQpX3fy1gW

electric field at. the fourth corner.

° Watch Video Solution

51. A point charge ¢ = — 8.0nC is located at the
origin. Find the electric field vector at the point

z=12m,y= — 1.6m.

° Watch Video Solution

52. Find the electric field at the centre of a
uniformly charged semicircular ring of radius R.

Linear charge density is A


https://dl.doubtnut.com/l/_GlxQpX3fy1gW
https://dl.doubtnut.com/l/_g0ruYpqjqOtN
https://dl.doubtnut.com/l/_lghV1UpD6mQE

o Watch Video Solution

53. Find the electric field at a point P on the
perpendicular bisector of a uniformly charged
rod. The length of the rod is L, the charge on it is
Q and the distance of P from the centre of the rod

is a.

o Watch Video Solution

54. Find the direction of electric field at P for the

charge distribution as shown infigure.


https://dl.doubtnut.com/l/_lghV1UpD6mQE
https://dl.doubtnut.com/l/_St3lEXPSvzbG
https://dl.doubtnut.com/l/_koNk5BiBsE3j

(a) (b) (©)

o Watch Video Solution

55. A clock face has charges
—q, —2q,,..... —12q fixed at the position of
the corresponding numerals on the dial. The clock
hands do not disturb the net field due to point
charges. At what time does the hour hand point
in the direction of the electric field at the centre

of the dial.

| a|ll,l,l,\l‘,l,,’-,l n®


https://dl.doubtnut.com/l/_koNk5BiBsE3j
https://dl.doubtnut.com/l/_ZLVGrwdPasz3

{ = vvaldi vidCO o01ution ]

56. A charged particle of mass m =1 kg and
charge q = 2uC' is thrown from a horizontal
ground at an angle 6 = 45° with the speed
25m /s. In space, a horizontal electric field
E =2x10" V/m exists in the direction of
motion. Find the range on horizontal ground of

the projectile thrown. Take g = 1Om/32.

° Watch Video Solution



https://dl.doubtnut.com/l/_ZLVGrwdPasz3
https://dl.doubtnut.com/l/_9jDqBcHWOmBC

57. Protons are projected with an initial speed
v; = 9.55 x 10°m /s into a region where a
uniform electric field E = ( —7207) N/C is
present, as shown in figure. The protons are to hit
a target that lies at a horizontal distance of 1.27
mm from the point where the protons are
launched. Find

(a) the two projection angles O that result in a hit
and

(b) the total time of flight for each trajectory.

+ +* E=(-720))NC

VI :'.\':'_é'...-. Target
Proton "\ \ |
beam - e ~



https://dl.doubtnut.com/l/_wABMPGrTqY4f

o Watch Video Solution

58. At some instant the velocity components of an
electron moving between two charged parallel
plates are v, = 1.5 x 10°m /s and
v, = 3.0 X 106m/s.Suppose that the electric
fleld between the plates is given by
E = (120N /C)j

. (@) What is the acceleration of the electron?

(b) What will be the velocity of the electron after

its x-coordinate has changed by 2.0 cm?

o Watch Video Solution



https://dl.doubtnut.com/l/_wABMPGrTqY4f
https://dl.doubtnut.com/l/_2bkY6NfGagRz

59. A point charge ¢ = + 2uC' is placed at the
origin of coordinates. A second charge,
¢ = —3uC, is placed on the x-axis at
x = 100cm. At what point (or points) on the x-

axis will the absolute potential be zero?

100 cm
q4 q,

o Watch Video Solution



https://dl.doubtnut.com/l/_2bkY6NfGagRz
https://dl.doubtnut.com/l/_N0lvw9ARt1LZ

60. A charge Q is spread uniformly in the form of
a line charge density A = 30 on the sides of an
a

3a equilateral triangle of perimeter 3a. Calculate

the potential at the centroid C of the triangle.

o Watch Video Solution

61. A uniform electric field of magnitude 250V /m
is directed in the positive x-direction. A 4+ 12uC
charge moves from the origin to the point
(z,y) = (20.0cm, 5.0cm).

(a) What was the change in the potential energy


https://dl.doubtnut.com/l/_yOgfSO5LII1n
https://dl.doubtnut.com/l/_2RJ1b33jOSZC

of this charge?
(b) Through what potential difference did the

charge move?

o Watch Video Solution

62. A small particle has charge —5.00uC and
mass 2.00 x 10 — 4 kg. It moves from point A
where the electric potential is V4 = + 200V. to
point B, where the electric potential is
Ve = + 800V. The electric force is the only force

acting on the particle. The particle has speed


https://dl.doubtnut.com/l/_2RJ1b33jOSZC
https://dl.doubtnut.com/l/_d3nA2sCEQnAz

m
5.00— at point A. What is its speed at point B? is
S

it moving faster or slower at B than at A. Explain,

o Watch Video Solution

63. A plastic rod has been formed into a circle of
radius R. It has a positive charge +Q uniformly
distributed along one-quarter  of its
circumference and a negative charge of —6(Q)
uniformly distributed along the rest of the
circumference (figure). With V = 0 at infinity, what
is the electric potential — 6(Q)

(a) at the centre C of the circle and


https://dl.doubtnut.com/l/_d3nA2sCEQnAz
https://dl.doubtnut.com/l/_gR1Jhy88sowW

(b) at point P, which is on the central axis of the

circle at distance z from the centre?

° Watch Video Solution



https://dl.doubtnut.com/l/_gR1Jhy88sowW
https://dl.doubtnut.com/l/_bDFEUCvuKenR

64. A point charge ¢ = + 2.40uC is held
stationary at the origin. A second point charge
@ = — 4.30uC moves from the point x=0.150 m,
y=0 to the point x=0.250 m, y=0.250 m. How much

work is done by the electric force on gy?

o Watch Video Solution

65. A point charge ¢; = 4.00nC is placed at the
origin, and a second point charge
¢ = — 3.00nC), placed on the x-axis at x = + 20.0

cm. A third point charge g3 = 2.00nC' is placed


https://dl.doubtnut.com/l/_bDFEUCvuKenR
https://dl.doubtnut.com/l/_GwlXKPIx6IcQ

on the X-axis between ¢;, and g¢. (Take as zero
the potential energy of the three charges when
they are infinitely far apart).

(@) What is the potential energy of the system of
the three charges if g3 is placed at x=+ 10.0 cm?
(b) Where should g3 be placed to make the

potential energy of the system equal to zero?

o Watch Video Solution

66. Three point charges, which initially are
infinitely far apart, are placed at the corners of an

equilateral triangle with sides d. Two of the point


https://dl.doubtnut.com/l/_GwlXKPIx6IcQ
https://dl.doubtnut.com/l/_AjRhvQgReLxC

charges are identical and have charge q.If zero
net work is required to place the three charges at
the corners of the triangles, what must the value

of the third charge be?

o Watch Video Solution

67. The electric field in a certain region is given by
E = (5'2 — 33) kV /m. Find the difference in
potential Vg — V4. If Ais at the origin and point

B is at a. (0,0,5)m, b. (4,0,3) m.’

o Watch Video Solution



https://dl.doubtnut.com/l/_AjRhvQgReLxC
https://dl.doubtnut.com/l/_CHOvDOrDtdsN
https://dl.doubtnut.com/l/_GGUQq1yQ3IZA

68. In a certain region of space, the electric field is
along +y-direction and has a magnitude of 400
V/m . What is the potential difference from the
coordinate origin to the following points?

a.x =0,y = 20cm,z =0

b.r =0,y= —30cm,z=0

c.t=0,y=0,z=15cm

o Watch Video Solution

69. An electric field of 20NV /C exists along the x-

axis in space. Calculate the potential difference


https://dl.doubtnut.com/l/_GGUQq1yQ3IZA
https://dl.doubtnut.com/l/_nSQhMCBulGWs

VB — V4 where the points A and B are given by
a.A = (0,0), B= (4m,2m)

b. A = (4m, 2m), B = (6m, bm)

° Watch Video Solution

70. The electric potential existing in space is
V(z,y,2z) = Alzy + yz + zz)

(a) Write the dimensional formula of A.

(b) Find the expression for the electric field.

(c) If Ais 10 SI units, find the magnitude of the

electric field at (1m, 1m, 1m)

o Watch Video Solution



https://dl.doubtnut.com/l/_nSQhMCBulGWs
https://dl.doubtnut.com/l/_1fPjqLbfInfZ

71. An electric field E = (20% + 303) N/C exists
in the space. If the potential at the origin is taken

be zero, find the potential at (2m, 2m).

° Watch Video Solution

72. In a certain region of space, the electric
potential is V(z,y, 2) = Azy — Bz* + Cy,
where A, B and C are positive constants.

(a) Calculate the x, y and z- components of the

electric field.


https://dl.doubtnut.com/l/_1fPjqLbfInfZ
https://dl.doubtnut.com/l/_kRxUpGkwo0Xj
https://dl.doubtnut.com/l/_M66jc2Dqbl3r

(b) At which points is the electric field equal to

zero?

° Watch Video Solution

73. A sphere centered at the origin has radius
0.200m. A — 500uC point charge is on the x-axis
at x = 0.300m. The net flux through the sphere
is 360N — m? /C. What is the total charge inside

the sphere?

° Watch Video Solution



https://dl.doubtnut.com/l/_M66jc2Dqbl3r
https://dl.doubtnut.com/l/_E87uvAq95npt

74. A closed surface encloses a net charge of
—3.60uC. What is the net electric flux through
the surface?

(b) The electric flux through a closed surface is
found to be 780N — m?/C. What quantity of
charge is enclosed by the surface?

(c) The closed surface in part (b) is a cube with
sides of length 250 cm. From the information
given in part (b), is it possible to tell where within

the cube the charge is located? Explain.

o Watch Video Solution



https://dl.doubtnut.com/l/_xOvfEtsjO9po
https://dl.doubtnut.com/l/_k5rzPGyPH3Ez

75. The electric field in a region is given by

3 . 4
E = £ Eyi + £ Eoj with Ey = 2.0 x 10°N /C.

Find the flux of this field through a rectangular

surface of area 0.2m? parallel to the yz plane.

o Watch Video Solution

76. The electric field in a region is given by

on A

FE = 1. Find the charge contained inside a

cubical 1 volume bounded by the surfaces
x=0,x =a,y=0,yh =,z =0 and z=a. Take

Ey = 5 x 10°N /C I=2cm and a=1m.

o Watch Video Solution



https://dl.doubtnut.com/l/_k5rzPGyPH3Ez
https://dl.doubtnut.com/l/_Th8uHcgsR9xs

77. A point charge Q is located on the axis of a
disc of radius R at a distance b from the plane of
the disc (figure). Show that if one-fourth of the

electric flux from the charge passes through the

disc, then R = /3b.



https://dl.doubtnut.com/l/_Th8uHcgsR9xs
https://dl.doubtnut.com/l/_vOOdz6dJZqfM

o Watch Video Solution

78. A cube has sides of length L. It is placed with
one corner at the origin as shown in figure. The
electric field is uniform and given by
E = — Bi —|—C3'—DIAC, where B, C and D are

positive constants.

V4
A
S> (top)
/

, Sg (back)

Sy (left side)—1— S5 (right side)

L / .y
/ 4 L
/L |

X S5 (front) S4 (bottom)

(@) Find the electric flux through each of the six


https://dl.doubtnut.com/l/_vOOdz6dJZqfM
https://dl.doubtnut.com/l/_n65kZ0BrFSoa

cube faces S;, 59, S3, 54 and S5 and Sg.

(b) Find the electric flux through the entire cube.

° Watch Video Solution

79. Two point charges q and —q are separated by
a distance 2!. Find the flux strength vector across
the circle of radius R placed with its centre
coinciding with the of line joining the two

charges in the perpendicular plane.

o Watch Video Solution



https://dl.doubtnut.com/l/_n65kZ0BrFSoa
https://dl.doubtnut.com/l/_6KAU0tFkeyAn

80. A point charge q is placed at the origin.
Calculate the electric flux through the open
hemispherical surface

(x—a)l+y?+22=a>z>a

o Watch Video Solution

81. A charge Q is distributed over two concentric
hollow spheres of radii r and R( > 7) such that
the surface charge densities are equal. Find the

potential at the common centre.

° Watch Video Solution



https://dl.doubtnut.com/l/_5lk4ku525vjW
https://dl.doubtnut.com/l/_ryNTG2RWZowS

82. A charge q is distributed uniformly on a ring
of radius R. A sphere of equal radius R
constructed with its centre on the circumference
of the ring. Find the electric flux through the

surface of the sphere.

o Watch Video Solution

Level 1 Subjective


https://dl.doubtnut.com/l/_ryNTG2RWZowS
https://dl.doubtnut.com/l/_zuos9vswav4l

1. Two concentric conducting shells A and B are of
radii R and 2R. A charge +q is placed at the
centre of the shells. Shell B is earthed and a
charge q is given to shell A. Find the charge on

outer surface of A and B.

o Watch Video Solution

2. Three concentric spherical metallic shells A, B
and C of radii a, b and c (a < b < ¢) have surface
charge densities o, — o and o respectively.

(i) Find the potential of the three shells A, B and


https://dl.doubtnut.com/l/_SCe5W5UCnRmj
https://dl.doubtnut.com/l/_EsUNp5JJOxH8

C.
(ii) If the shells A and C are at the same potential,

obtain the relation between the radii a, b and c.

° Watch Video Solution

3. A charge Q is placed at the centre of an
uncharged, hollow metallic sphere of radius a. (a)
Find the surface charge density on the inner
surface and on the outer surface. (b) If a charge q
is put on the sphere, what would be the surface
charge densities on the inner and the outer

surface? (c¢) Find the electric field inside the


https://dl.doubtnut.com/l/_EsUNp5JJOxH8
https://dl.doubtnut.com/l/_yFRHNBO958yJ

sphere at a distance x from the centre in the

situations (a) and (b).

° Watch Video Solution

4. Figure shows three concentric thin spherical
shells A, B and C of radii a, b and c respectively.
The shells A and C are given charges q and -q

respectively and the shell B is earthed. Find the


https://dl.doubtnut.com/l/_yFRHNBO958yJ
https://dl.doubtnut.com/l/_lFEv3ieMxcVt

charges appearing on the surfaces of B and C.

o Watch Video Solution

5. Three spherical shells have radii R, 2R and 3R
respectively. Total charge on A and C is 3q. Find

the charges on different surface of A, B and C. The


https://dl.doubtnut.com/l/_lFEv3ieMxcVt
https://dl.doubtnut.com/l/_2hhBSDqNYmdN

connecting wire does not touch the shell B.

<N
B

o Watch Video Solution

6. In the above problem, the charges on different
surfaces if a charge q is placed at the centre of
the shell with all other conditions remaining the

same.


https://dl.doubtnut.com/l/_2hhBSDqNYmdN
https://dl.doubtnut.com/l/_UPM062HsXhNR

o View Text Solution

7. A solid sphere of radius R has a charge +2Q. A
hollow spherical concentric with the first sphere

that has net charge -Q.

ZaQ

(a) Find the electric field between the spheres at a

distance r from the centre of the inner sphere.


https://dl.doubtnut.com/l/_UPM062HsXhNR
https://dl.doubtnut.com/l/_b5YDrTVeRJjD

[R < r < 3R]

(b) Calculate the potential difference between the

spheres.

(c) What would be the final distribution of
charges, if a conducting wire joins the spheres?
(d) Instead of (c), if the inner sphere is earthed,

what is the charge on it?

o Watch Video Solution

8. Three concentric conducting spherical shells of
radii R, 2R and 3R carry charges @, — 2Q) and

3Q), respectively.


https://dl.doubtnut.com/l/_b5YDrTVeRJjD
https://dl.doubtnut.com/l/_bgGjO4dGqvy7

3Q
‘

a. Find the electric potential at » = R and
r = 3R where r is the radial distance from the
centre . b. Compute the electric field at r = ER
c. Compute the total electrostatic energy stored
in the system.

The inner shell is now connected to the external


https://dl.doubtnut.com/l/_bgGjO4dGqvy7

one by a conducting wire, passing through a very
small hole in the middle shell.

d. Compute the charges on the spheres of radii R

and 3R.

5
e. Compute the electric field at » = ER

° Watch Video Solution

9. In the diagram shown the charge + @ is fixed.
Another charge +2q and mass M is projected
from a distance R from the fixed charge. Minimum
separtion between the two charge if the velocity

becomes —— time of the projected velocity, at
V3


https://dl.doubtnut.com/l/_bgGjO4dGqvy7
https://dl.doubtnut.com/l/_Jj2jw4klxqgo

this moment is (Assume gravity to be absent)

vV
N 30°
+Q +2q
< R -
\/3
A. TR
1
B.—R
V3
C 1R
2

D. none of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Jj2jw4klxqgo

10. A uniform electric field of strength E exists in
region. A electron enters a point A with velocity v
as shown. It moves through the electric field and
reaches at point B. Velocity particle at B is 2v at

30° with x-axis .

Then
y - 2V
~7)30°
v B (2a, d)
j o=
(0, 0) A(a, 0)
3mv? .

A. electric field £ = 1

2ea


https://dl.doubtnut.com/l/_Jj2jw4klxqgo
https://dl.doubtnut.com/l/_i1DvvTkiUj3w

B.rate of work done by electric field at B is

3muv?

2ea

C.Bota a and b are correct

D. both a and b are wrong

Answer: A

° Watch Video Solution

11. Two point charges a and b whose magnitude
are same, positioned at a certain distance along

the positive x-axis from each other a is at origin.


https://dl.doubtnut.com/l/_i1DvvTkiUj3w
https://dl.doubtnut.com/l/_sv2vkrlppswd

Graph is drawn between electrical field strength
and distance x from a. E is taken positive if it is
along the line joining from a to b From the graph

it can be decided that

4
E

A. a is positive b is negative

B. a and b both are positive

C.a and b both are negative

D. a is negative, b is positive


https://dl.doubtnut.com/l/_sv2vkrlppswd

Answer: A

o Watch Video Solution

12. Six charges are placed at the vertices of a
rectangular hexagon as shown in the figure. The
electric field on the line passing through point O
and perpendicular to the plane of the figure as a

function of distance x from point O is (assume


https://dl.doubtnut.com/l/_sv2vkrlppswd
https://dl.doubtnut.com/l/_hUPWF0RyJD9T

X>>>a)

Answer: B

| o WMlakdl. \ N daa CAliibkiam


https://dl.doubtnut.com/l/_hUPWF0RyJD9T

YVAillll VIUCU JUVUIULIVII ) )

13. If the electric potential of the inner shell is
10V and that of the outer shel is 5V, then the

potential at the centre will be

A. 10V


https://dl.doubtnut.com/l/_hUPWF0RyJD9T
https://dl.doubtnut.com/l/_AHukFHuOPhmf

C.15V

D. zero

Answer: A

o Watch Video Solution

14. A solid conducting sphere of radius a having a
charge q is surrounded by a concentric
conducting spherical shell of inner radius 2a and
outer radius 3a as shown in figure. Find the

amount of heat porduced when switch is closed


https://dl.doubtnut.com/l/_AHukFHuOPhmf
https://dl.doubtnut.com/l/_tQTbSEXE8XMD



https://dl.doubtnut.com/l/_tQTbSEXE8XMD

Answer: C

o Watch Video Solution

15. There are four concentric shells AB, C and D of
radii a, 2a, 3a and 4a respectively. Shells B and D
are given charges 4 q and — q respectively. Shell C

is now earthed. The potential difference V4 — V¢

4= ()
isk =
471'60



https://dl.doubtnut.com/l/_tQTbSEXE8XMD
https://dl.doubtnut.com/l/_DxLNTL6WwH7E

Answer: D

° Watch Video Solution

SUBJECTIVE_TYPE

1. Eight point charges of magnitude Q are

arranged to form the corners of a cube of side L.
The arrangement is made in manner such that

the nearest neighbour of any charge has the


https://dl.doubtnut.com/l/_DxLNTL6WwH7E
https://dl.doubtnut.com/l/_fUsXnMwLhuoc

opposite sign. Initially, the charges are held at
rest. If the system is let free to move, what
happens to the arrangement? Does the cube-
shape shrink or expand? Calculate the velocity ct
each charge when the side-length of the cube
formation changes from L to nL. Assume that the

mass of each point charge is m.

o Watch Video Solution

2. A proton of mass m and accelerated by a
potential difference Vgets into a uniform electric

field of a parallel plate capacitor parallel to plates


https://dl.doubtnut.com/l/_fUsXnMwLhuoc
https://dl.doubtnut.com/l/_DijeGQMBi8np

of length 1 at mid-point of its separation between
plates. The field strength in it varies with time as
E = at, where a is a positive constant. Find the
angle of deviation of the proton as it comes out
of the capacitor. (Assume that it does not collide

with any of the plates.)

o Watch Video Solution

3. Two concentric rings placed in a gravity free
region in yz-plane one of radius R carries a + @)
and second of radius 4R and charge —8Q)

distributed uniformly over it. Find the velocity


https://dl.doubtnut.com/l/_DijeGQMBi8np
https://dl.doubtnut.com/l/_srvD6MjJiTYJ

with which a point charge of mass m and charge
+q should be projected from a a distance 3R
from the centre of rings on its axis so that it will

reach to the centre of the rings.

o Watch Video Solution

4. An electric dipole is placed at a distance x from
centre O on the axis of a charged ring of R and

charge Q uniformly distributed over it.

R
-q *q
O‘L ® ;: °
X |<-—->|


https://dl.doubtnut.com/l/_srvD6MjJiTYJ
https://dl.doubtnut.com/l/_9qux9IuW9jCn

(a) Find the net force acting on the dipole.
(b) What is the work done in rotating the dipole

through 180°?

o Watch Video Solution

5. Three concentric, thin, spherical, metallic shells
have radii 1, 2, and 4 cm and they are held at
potentials 10, 0 and 40V respectively. Taking the
origin at the common centre, calculate the
following:

(a) Potential at r =1.25 cm


https://dl.doubtnut.com/l/_9qux9IuW9jCn
https://dl.doubtnut.com/l/_gioPwPQdCQFs

(b) Potential at r =2.5 cm

(c) Electric field at r =1.25 cm

° Watch Video Solution

6. A thin insulating wire is stretched along the
diameter of an insulated circular hoop of radius R.
A small bead of mass m and charge -q is threaded
onto the wire. Two small identical charge +Q are
tied to the hoop at points opposite to each other,
so that the diameter passing through them is
perpendicular to the thread (see figure). The bead

is released at a point which is a distance x 0, from


https://dl.doubtnut.com/l/_gioPwPQdCQFs
https://dl.doubtnut.com/l/_QTJsvOQY4XGl

the centre of the hoop. Assume that ¢, < R.

a. What is the resultant acting on the charged
bead?

b. Describe (qualitatively) the motion of the bead
after it is released.

c. Use the assumption that z/R < <1 to
obtain an approximate equation of motion and
find the displacement ad velocity of the bead as

functions of time.


https://dl.doubtnut.com/l/_QTJsvOQY4XGl

d. When will the velocity of the bead will become

zero for the first time?

° View Text Solution

1. Which of the following is correct regarding

electric charge ?

(1) If a body is having positivr charge i.e. shortage
of electrons

(i) If a body is having negative charge i.e. excess

of electrons


https://dl.doubtnut.com/l/_QTJsvOQY4XGl
https://dl.doubtnut.com/l/_s5oYuO61Mhdd

(iii) Minimum possible charge

— +1.6x 10" ¥C

(iv) Charge is quantised i.e. ) = + ne,

wheren =1, 2, 3, 4....

A. both (i) and (ii)

B. Both (ii) and (iii)

C. (i), (i), (iii)

D. All of these

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_s5oYuO61Mhdd
https://dl.doubtnut.com/l/_6Pg5u83h6lf3

2. One metallic sphere A is given positive charge
whereas another identical metallic sphere B of
exactly same mass as of A is given equal amount
of negative charge. Then

A. mass of A and mass of B still remain equal

B. mass of A increase

C. mass of B decrease

D. mass of B increase

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_6Pg5u83h6lf3

3. When 10 electrons are removed from a

neutral metal sphere, the charge on it becomes

A. (a) 16uC

B. (b) — 16uC

C. (c) 32ul

D. (d) — 32uC

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_nVXnJtabh4Rv

4. A conductor has 14.4 x 10~ coulombs

positive charge. The conductor has : (Charge on

electron = 1.6 x 10~ coulombs

A. 9 electrons in excess

B. 27 electrons in short

C. 27 electrons in excess

D. 9 electrons in short

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_VrMu1dcd1gX3
https://dl.doubtnut.com/l/_ChdSEZkom7vO

5.Charge on o — particle is

A 4.8 x 10”¥C

B.1.6 x 10 °C

C.3.2 x 10" ¥¢

D.6.4 x 100~ ¢

Answer: C

o Watch Video Solution

6. A body has —80 micro coulomb of charge.

Number of additional electrons in it will be


https://dl.doubtnut.com/l/_ChdSEZkom7vO
https://dl.doubtnut.com/l/_QQcX07qjkQz7

A8 x107°

B.80 x 1017

C.5 x 10*

D.1.28 x 10~ V7

Answer: C

o Watch Video Solution

7.When a glass rod is rubbed with silk, it

A. gains electrons from silk


https://dl.doubtnut.com/l/_QQcX07qjkQz7
https://dl.doubtnut.com/l/_5ILQxgSuaZ3l

B. gives electrons to silk

C. gains protons from silk

D. given protons to silk

Answer: B

o Watch Video Solution

8.If we comb our hair on a dry day and bring the
comb near small pieces of paper, the comb

attracts the pieces, why?

A. comb is a good conductor


https://dl.doubtnut.com/l/_5ILQxgSuaZ3l
https://dl.doubtnut.com/l/_SX6gtD0yylBg

B. paper is a good conductor

C.the atoms in the paper get polarised by the

charged comb

D. the comb possesses magnetic propterties

Answer: C

° Watch Video Solution

9. When a body is earth connected, electrons from
the earth flow into the body. This means the body

is ....


https://dl.doubtnut.com/l/_SX6gtD0yylBg
https://dl.doubtnut.com/l/_ha3IpvgvIfGw

A. uncharged

B. charged positively

C. charged negatively

D. an insulator

Answer: A

o Watch Video Solution

10. Conisder a neutral conducting sphere. A
poistive point charge is placed outisde the

sphere. The net charge on the sphere is then


https://dl.doubtnut.com/l/_ha3IpvgvIfGw
https://dl.doubtnut.com/l/_FNJ3xfpN5g0Y

A. Negative and distributed uniformly over the

surface of the sphere

B. Negative and appears only at the point on

the sphere closed to the point charge

C.Negative and distributed non-uniformly

over the entire surface of the sphere

D. zero

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_FNJ3xfpN5g0Y

1. There are two charge +1uc and +2uc kept at

certain separation ,the ratio of electrostatic

forces acting on them will be in the ratio

Al:5

B.1:1

C.5:1

D.1:25

Answer: B

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_G11U0L6pH8TH

2. 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. 720N
B.11.25 N

C.2250N

D.45.00 N

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_G11U0L6pH8TH
https://dl.doubtnut.com/l/_dGtWOu581B2S

3. Write down the value of obsolute permittivity

of free space.

A.9 x 10°NC? /m?
B.8.85 x 10 2N — m?/C?s
C.8.85 x 10" *C?/N — m?

D.9 x 10°C* /N — m?

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_dGtWOu581B2S
https://dl.doubtnut.com/l/_YyIpJhZ6VJwM
https://dl.doubtnut.com/l/_VnYVs18WSeIH

4. Two charges each equal to 2uC are 0.5 m apart.

If both of them exist inside vacuum, then the

force between them is

A.1.89 N

B.244 N

C.0144 N

D.3.144 N

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_VnYVs18WSeIH

5. The charges on two spheres are +7uC and
—5uC respectively. They experience a force F. If
each of them is given an additional charge of

—2uC, the new force of attraction will be

A F

B.F /2

C.F/\3

D.2F

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_fIsPwmUsWJ9F

6. Two charges of equal magnitudes and at a
distance r exert a force F on each other. If the
charges are halved and distance between them is
doubled, then the new force acting on each
charge is

A.F/8

B.F /4

C.4F

D.F /16

Answer: D



https://dl.doubtnut.com/l/_fIsPwmUsWJ9F
https://dl.doubtnut.com/l/_8MQUYL0RPS9S

‘ o Watch Video Solution

7. A metallic partical having no net charge is

placed near a finite metal plate carrying a positive

charge. The electric force on the particale will be

A. towards the plate

B. away from the plate

C. parallel to the plate

D. zero

Answer: A

| &


https://dl.doubtnut.com/l/_8MQUYL0RPS9S
https://dl.doubtnut.com/l/_Bsklfey84fG6

| W Watch Video Solution

8. Two charge spheres separated at a distance d
exert a force F on each other. If they are immersed
in a liquid of dielectric constant K=2, then the

force (if all conditions are same) is

AL
2

D.4F

Answer: A


https://dl.doubtnut.com/l/_Bsklfey84fG6
https://dl.doubtnut.com/l/_4qE6q2aROQhg

o Watch Video Solution

9. Two charges placed in air repel each other by a
force of 10~ *IN. When oil is introduced between
the charges, then the force becomes
2.5 x 10°°N
The dielectric constant of oil is

A 25

B.0.25

C.2

D.4


https://dl.doubtnut.com/l/_4qE6q2aROQhg
https://dl.doubtnut.com/l/_8HYn7F2gwTmr

Answer: D

o Watch Video Solution

10. Two point charges placed at a distance r in air
experience a certain force. Then the distance at
which they will experience the same force in a

medium of dielectric constant K is

B.7/K

C.r/vK


https://dl.doubtnut.com/l/_8HYn7F2gwTmr
https://dl.doubtnut.com/l/_h5nRpt4fSjR2

D. r\/F

Answer: C

o Watch Video Solution

1n. F,

g and F. represent gravitational and

electrostatic force respectively between electrons
situated at a distance 10 cm. The ratio of F}, / F,

is of the order of

A. 10*2

B.10 2!


https://dl.doubtnut.com/l/_h5nRpt4fSjR2
https://dl.doubtnut.com/l/_vJGGXcl0zFKS

c.10%*

D.10~ 4

Answer: D

o Watch Video Solution

12. Two protons are a distance of 1 x 10~ %cm
from each other. The force acting on them are

A. nuclear force and gravitational force

B. nuclear force and coulomb force

C. coulomb force and gravitational force


https://dl.doubtnut.com/l/_vJGGXcl0zFKS
https://dl.doubtnut.com/l/_InZNlDjtAGL2

D. nuclear, coulomb and gravitational force

Answer: C

o Watch Video Solution

13. Two particle of equal mass m and charge q are
placed at a distance of 16 cm. They do not

. q .
experience any force. The value of — is
m

Al

E
B. |2
G

| G
C.
4reg



https://dl.doubtnut.com/l/_InZNlDjtAGL2
https://dl.doubtnut.com/l/_GZvXCFPhZ90t

D. \/47T€0G

Answer: D

o Watch Video Solution

14. A charge ¢; exerts some force on a second

charge g, If a third charge g3 is brought near g,

then the force exterted by q; on ¢,

A. decrease

B. increase

C.remains the same


https://dl.doubtnut.com/l/_GZvXCFPhZ90t
https://dl.doubtnut.com/l/_mzbPHRurSJF2

D. increase, if g3 is of same sign as ¢; and

decrease, if g3 is of opposite sign as ¢;

Answer: C

o Watch Video Solution

15. Electric charge of 1uC, — 1uC and 2uC' are
placed in air at the corners A, B and C respectively
of an equilateral triangle ABC having length of
each side 10 cm. The resultant force on the charge

at Cis


https://dl.doubtnut.com/l/_mzbPHRurSJF2
https://dl.doubtnut.com/l/_UAKYWIWGGgWi

A.09N

B.1.8N

C.27N

D.3.6N

Answer: B

o Watch Video Solution

1. The Sl unit of electric field intensity is


https://dl.doubtnut.com/l/_UAKYWIWGGgWi
https://dl.doubtnut.com/l/_226GmGkRAb2F

A. netweon/coulomb

B. joule/coulomb

C. volt-metre

D. newton/metre

Answer: A

° Watch Video Solution

2. Which of the following is deflected by electric

field ?

A. X-rays


https://dl.doubtnut.com/l/_226GmGkRAb2F
https://dl.doubtnut.com/l/_ULGCicuElsD7

B.v — rays

C. Neutrons

D. o — particles

Answer: D

° Watch Video Solution

3. A charged particle of mass 5 x 10~ °kg is held
stationary in space by placing it in an electric field
of strength 10°NC ' directed vertically

downwards. The charge on the particle is


https://dl.doubtnut.com/l/_ULGCicuElsD7
https://dl.doubtnut.com/l/_BGr8sbXAbLpa

A.—20 x 10 °uC

B.—5 x 10 °uC

C.5 x 10~ °uC
D.20 x 10 °uC
Answer: B

° Watch Video Solution

4. find the electric field strength due to a point
charge of 5uC' at a distance of 80 cm from the

charge.


https://dl.doubtnut.com/l/_BGr8sbXAbLpa
https://dl.doubtnut.com/l/_PSnL0hoXGgCB

A8 x 10°NC 1

B.7 x 10*NC !

C.5x 10°NC !

D.4 x 10°NC !

Answer: B

° Watch Video Solution

5. The electric field due to a charge at a distance

of 3 m from it is 500NC ~'. The magnitude of the


https://dl.doubtnut.com/l/_PSnL0hoXGgCB
https://dl.doubtnut.com/l/_luhAKTIqMcyv

charge is

=9 x 10°N — m?/C?
47'('60 m/

A. 2.5uC
B.2.0uC
C.1.0uC

D.0.5uC

Answer: D

° Watch Video Solution



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

6. Two charges +5uC and +10uC are placed
20cm apart. The net electric field at the mid-point
between the two charges is
A.4.5 x 10° NC ~! directed towards + 5uC
B.4.5 x 10°NC ~! directed towards +10uC

C.13.5 x 10°NC ~! directed towards +5uC

D.13.5 x 10°NC ~! directed towards + 10uC

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_EnzcD4fLWn2f
https://dl.doubtnut.com/l/_Ze7zYyw9L2Pv

7.Two point charges +8q and —2q are located at
x = 0 and = = L respectively. The location of a
point on the x axis at which the net electric field
due to these two point charges is zero is

A8L

B.4L

C.2L

D.L/4

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Ze7zYyw9L2Pv

8. A cube of side b has a charge q at each of its
vertices. Determine the electric field due to this

charge array at the center of the cube.

A.q/b
B.q/2b’
C.32q /b

D. zero

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_RheWtwcwjrxz
https://dl.doubtnut.com/l/_eI0bINTqfQe9

9. The figure shows some of the electric field lines
corresponding to an electric field. The figure
suggests

A -
>

1'

\/

A Ey > Eg > Eg
B.E, — Ep = E
CEy=FE;> Ep

D.Ey = Es < Ep


https://dl.doubtnut.com/l/_eI0bINTqfQe9

Answer: C

° Watch Video Solution

10. An uncharged sphere of metal is placed in
between two charged plates as shown. The lines

of force look like



https://dl.doubtnut.com/l/_eI0bINTqfQe9
https://dl.doubtnut.com/l/_y7cqy9vzgce3

A A

B.B

C.C

D.D

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_y7cqy9vzgce3

1. The electric dipole moment of an electron and a
proton 4.3 nm apart, is

A. 6.8 x 10°%C —m

B.2.56 x 10~ 2°C? /m

C.3.72 x 10" MC/m

D.11 x 10 %°C? /m

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_IMPH5EcpdknX

2. If E, be the electric field strength of a short
dipole at a point on its axial line and E, that on

the equatorial line at the same distance, then

A E, = 2E,
B.E, = 2F,
CE,=E,

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_LA5XXHaYm3Yz
https://dl.doubtnut.com/l/_TRbc9QqgzPl2

3. Electric field on the axis of a small electric
dipole at a distance r is F; and E5 at a distance

of 2r on aa line of perpendicular bisector. Then

Eo
16
Eo
16

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_TRbc9QqgzPl2

4. The electric field due to an electric dipole at a
distance 7 from its centre in axial position is E. If
the dipole is rotated through an angle of 90°
about its perpendicular axis, the electric field at
the same point will be

A E

B.E/4

C.E/2

D. 2E

Answer: C



https://dl.doubtnut.com/l/_gV4JmuUZ0vBn

| ¥ Vvatcn video solution |

5. The torque acting on an electric dipole of

moment p held at an angle 8 with an electric field

Eis ... )

A.p.E

B.p x E

C.zero

D.EXp

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_gV4JmuUZ0vBn
https://dl.doubtnut.com/l/_oi04FBsOeq5A

6. When an electric dipole P is placed in a uniform
. — —
electric field £ then at what angle between P

%
and E the value of torque will be maxima

A.90°

C.180°

D. 45°

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_oi04FBsOeq5A
https://dl.doubtnut.com/l/_8vN2qxNeSEY5

7. An electric dipole is kept in non-unifrom electric

field. 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/_8vN2qxNeSEY5
https://dl.doubtnut.com/l/_rFcM2JaMOdH2
https://dl.doubtnut.com/l/_ZF4wtkpRsKS1

8. An electric dipole of moment p is placed

normal to the lines of force of electric intensity

%
E ,then the work done in deflecting it through an

angle of 180° is

A pE
B. +2pE
C. —2pFE

D. zero

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ZF4wtkpRsKS1
https://dl.doubtnut.com/l/_Jgt0hgJSiXtB

9. A molecule with a dipole moment p is placed in
an electric field of strength E. Initially the dipole
is aligned parallel to the field. If the dipole is to be
rotated to be anti-parallel to the field, the work

required to be done by an external agency is

D.2pE

Answer: D

‘ ° Watch Video Solution


https://dl.doubtnut.com/l/_Jgt0hgJSiXtB

10. Two opposite and equal chrages 4 x 108
coulomb when placed 2 x 10 2em away, from a
dipole. If dipole is placed in an external electric
field 4 x 10® newton/coulomb, the value of

maximum torque and the work done in rotating it
through 180° will be
A.64 x 10"*N —m and 64 x 10~ *J
B.32x 107N —m and 32x 10~%J
C.64 x 10"*N —m and 32 x 10~ *J

D.32 x 10 *N —m and 64 x 10~ *J


https://dl.doubtnut.com/l/_Jgt0hgJSiXtB
https://dl.doubtnut.com/l/_8JvxvdAAA6Lm

Answer: D

o Watch Video Solution

1. The law goverening electrostatics is coulomb's
law.In priciple coulomb's law can be used to
compute electric field due to any charge
configuation .In pracitce however it is a
formidable task to compute electric field due to
uniform charge distributions .For such cases

Gauss proposed a theorem which states that


https://dl.doubtnut.com/l/_8JvxvdAAA6Lm
https://dl.doubtnut.com/l/_ZCxernoPefE8

7{5 Zs— L

€0
where ds is an element of area directed across
the outward normal for the surface at every point
.The integral is called electric flux.Any convenient
surface that we choose to evalute the surface

integral is called the Gaussian surface.

The ST unit of electric flux is
A. weber
B. newton coulomb !

C.Volt X metre

D. joule coulomb 1


https://dl.doubtnut.com/l/_ZCxernoPefE8

Answer: C

o Watch Video Solution

— 5
2. A surface element ds = 57 is placed in an

— N A A
electric field E = 41 4+ 45 + 4k. What is the

electric flux emanting from the surface ?
A. 40 unit
B. 50 unit
C. 30 unit

D. 20 unit


https://dl.doubtnut.com/l/_ZCxernoPefE8
https://dl.doubtnut.com/l/_hdZcs8KjzDpm

Answer: A

o Watch Video Solution

3. A cube of side a is placed in a uniform electric
fleld E = EOE + E(ﬁ + Epk. Total electric flux
passing through the cube would be

A. E0a2

B. 2E0a2

C. 6EOG,2

D. None of these


https://dl.doubtnut.com/l/_hdZcs8KjzDpm
https://dl.doubtnut.com/l/_uh9jeg9cRS2g

Answer: D

o Watch Video Solution

4. Flux coming out from a positive unit charge

placed in air, is

A. €0
B. 50_1

C. (471'80) B

D. 47'('80

Answer: B


https://dl.doubtnut.com/l/_uh9jeg9cRS2g
https://dl.doubtnut.com/l/_n65uTU1I5QKb

o Watch Video Solution

5. If the electric flux entering and leaving an
enclosed surface respectively is ¢; and ¢, the

electric charge inside the surface will be

A. (¢1 + 92)e0
B. (92 — ¢1)€0
C.(¢1 + ¢2) /€0

D.(¢2 — ¢1) /o

Answer: B



https://dl.doubtnut.com/l/_n65uTU1I5QKb
https://dl.doubtnut.com/l/_luf4PqXOTHgJ

| & Watch Video Solution

6. Charge of 2 C is placed at the centre of a cube.

What is the electric flux passing through one face

?

Answer: A

‘ ° Watch Video Solution


https://dl.doubtnut.com/l/_luf4PqXOTHgJ
https://dl.doubtnut.com/l/_TIP46jFZJkZu

7. For a given surface the Gauss's law is stated as
% .
]ﬁ?. dA = 0.From this we can conclude that
A. E is necessarily zero on the surface
B.E is perpendicular to the surface at every
point
C. The total flux through the surface is zero

D. The flux is only going out to the surface

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_TIP46jFZJkZu
https://dl.doubtnut.com/l/_VXtYT8QASC7f

8. The total electric flux emanating from a closed
surface enclosing an alpha particale (e =

electronic chage) is

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_VXtYT8QASC7f
https://dl.doubtnut.com/l/_q0DqnU1deCVO

9. The inward and outward electric flux for a
closed surface unit of N —m?/C are
respectively 8 x 10° and 4 x 10°. Then the total
charge inside the surface is [where g5 =

permittivity constant]

A4 x 10°C

B.—4 x 10°C

— 4 x 10°
c.( - )C

D. —4 x 10%¢,C

Answer: D


https://dl.doubtnut.com/l/_q0DqnU1deCVO
https://dl.doubtnut.com/l/_wO0T2ZPfUrc1

o Watch Video Solution

10. If the flux of the electric field through a closed

surface is zero,

A. (i), (i)

B. (ii), (iii)

C. (i), (iv)

D. (i), (iii)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_wO0T2ZPfUrc1
https://dl.doubtnut.com/l/_iebGPCg9Hag2

11. Consider the charge configuration and a
spherical Gaussian surface as shown in the figure.
When calculating the flux of the electric field over

the spherical surface, the electric field will be due

to.
f’--.—"*
\
/’ \\q2
/

/ + q1 \
/ ‘\
! |
: |
\ ]
\ /
\ /

\ c—
\ Q4 -
S ’
\.. -


https://dl.doubtnut.com/l/_iebGPCg9Hag2
https://dl.doubtnut.com/l/_w5b10hvs41Ii

A. ()]

B. only the positive charge

C. all the charges

D.+¢q and — ¢

Answer: C

° Watch Video Solution

12. ¢1, @2, g3 and q4 are point charges located at
point as shown in the figure and s is a spherical

Gaussian surface of radius R. Which of the


https://dl.doubtnut.com/l/_w5b10hvs41Ii
https://dl.doubtnut.com/l/_PllVTeBWAGTv

following is true according to the Gauss's law

S

A.%(El—l—Eg—l—Eg).dA: 0t @t
2¢€0
qQ + @ + g3
B.%(E1+E2—|—E3).dA=( - )
0
S

(@1 + @ + ¢+ @)

f(El—I—EQ—I—Eg).dA: -
0
S


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

D. None of the above

Answer: D

o Watch Video Solution

13. The Gaussian surface for calculating the

electric field due to a charge distribution is

A. (a)any surface near the charge distribution

B. (b) always a spherical surface

C. (c) a symmetrical closed surface containing

the charge distribution, at very point of


https://dl.doubtnut.com/l/_PllVTeBWAGTv
https://dl.doubtnut.com/l/_DvdUk8DqlYsA

which electric field has a single fixed value

D. (d) None of the given options

Answer: C

o Watch Video Solution

14. If Coulomb's law involved — instead of —,
r3 r2

would Gauss's law still be true?

A. there were magnetic monopoles

B. the inverse square law were not exactly true


https://dl.doubtnut.com/l/_DvdUk8DqlYsA
https://dl.doubtnut.com/l/_Ln1HgiMe1IB4

C.the velocity of light were not a universal

constant

D. None of the above

Answer: B

o Watch Video Solution

15. Two parallel infinite line charges with linear
charge densities +AC/m and —A C/m are
placed at a distance of 2R in free space. What is
the electric field mid-way between the two line

charges?


https://dl.doubtnut.com/l/_Ln1HgiMe1IB4
https://dl.doubtnut.com/l/_iKFdsG1tG8XU

A. zero

2\
meg R
A
meoR
1
2meg R

Answer: B

° Watch Video Solution

16. An infinite line charge produces a field of
s N :
9 x 10 rel at a distance of 2cm. Calculate the

linear charge density.


https://dl.doubtnut.com/l/_iKFdsG1tG8XU
https://dl.doubtnut.com/l/_yABw11WXvOrE

A2x1077C/m
B.10 %C/m
C.10'C/m

D.10"*C/m

Answer: A

° Watch Video Solution

17. A charge of 17.7 x 10~ *C is distributed

uniformly over a large sheet of area 200m?. The


https://dl.doubtnut.com/l/_yABw11WXvOrE
https://dl.doubtnut.com/l/_fMmZsJLwtr2t

electric field intensity at a distance 20 cm from it
in air will be

A5 x 10°N/C

B.6 x 10°N/C

C.7Tx10°N/C

D.8 x 10°N/C

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_fMmZsJLwtr2t

18. From what distance should a 100 eV electron
be fired towards a large metal plate having a
surface charge of —2.0 x 10~ °Cm 2, so that it
just fails to strike the plate ?

A.0.50 mm

B.0.44 mm

C.0.60 mm

D.0.77 mm

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_7kKvEUMuwpMd

19. If the field near the earth's surface is 300V
m 1 directed downwards , what is the surface
density of change on the surface of the earth?

A.3.0 x 107°C /m?

B.5.0 x 10°9C /m?

C.2.6 x 107 °C/m?

D.7.0 x 10°7C /m?

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_7kKvEUMuwpMd
https://dl.doubtnut.com/l/_1REcZEiJFlx2

20. A thin spherical shell of metal has a radius of
0.25 m and carries a chaarge of 0.2 mC. The
electric indtensity at a point for outside the shell
will be

A.2.88 x 10'N /C

B.3.4 x 10°N/C

C.325 x 10°N/C

D.3.88 x 10°N /C

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_7u1KU2Dq8jtr

Taking it together

1. Figure shows the electric lines of force
emerging from a charged body. If the electric field
atA and B are E4 and Epg respectively and if the

displacement between A and B is r then


https://dl.doubtnut.com/l/_7u1KU2Dq8jtr
https://dl.doubtnut.com/l/_uy4PaG5RIRoM

B.E4 < Ep
E

CE,="2
r
E

D.Ey = —f
T

Answer: A

° Watch Video Solution

2. The unit of physical quantity obtained by the

line integral of electric field is

A NC 1


https://dl.doubtnut.com/l/_uy4PaG5RIRoM
https://dl.doubtnut.com/l/_wxqG85MGZ0Wt

B.Vm !

c.JC 1

D.C?N 'm 2

Answer: C

o Watch Video Solution

3. Two point charge +2C and +6C repel each
other with a force of 12NV . If a charge of —4C'is
given to each other of these charges , the force

will now be


https://dl.doubtnut.com/l/_wxqG85MGZ0Wt
https://dl.doubtnut.com/l/_kSXSPK5NACzn

A. 4 N (repulsive)

B.4 N (attractive)

C. 12 N (attractive)

D. 8 N (repulsive)

Answer: B

o Watch Video Solution

4. Three equal charges are placed on the three

corners of a square. If the force between ¢; and ¢,


https://dl.doubtnut.com/l/_kSXSPK5NACzn
https://dl.doubtnut.com/l/_EjsGhbYwEEbN

is F5 and that between ¢; and g3 is Fi3, then the

ratio of magnitudes (Fi5 / Fi3) is

A1/2
B.2

C.1/+/2
D. /2

Answer: B

° Watch Video Solution



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

5. The insulation property of air breaks down at
E = 3 x 10%volt / meter. The maximum charge
that can be given to a sphere of diameter bm is
approximately (in coulombs)

A (a)2 x 1072

B.(b)2 x 1073

C.(c)2x 107"

D.(d)2 x 1075

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_1CpGrAEJ0LuN

6. The electric field near a conducting surface
having a uniform surface charge denstiy o is

given by

o
A. (a) — and is parallel to the surface
€0

20

B. (b)
€0

o
C.(c) — and is normal to the surface
€0

o
D. (d) — and is normal to the surface
€0

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_1CpGrAEJ0LuN
https://dl.doubtnut.com/l/_gXaG11HNDOmQ

7. A metallic solid sphere is placed in a uniform
electric field. The lines of force follow the path(s)

shown in Figure as

1 > /—\ > 1
\

2 > V ) 2
3 > > 3
4 > > 4

Al

B.2

C.3

D.4


https://dl.doubtnut.com/l/_3kmeBhAUhEQU

Answer: D

o Watch Video Solution

8. A conductor has been given a charge
—3x1077C by transferring electron. Mass
increase (in kg) of the conductor and the number
of electrons added to the conductor are

respectively

A2 x 10719 and 2 x 10%!
B.5 x 1073 and 5 x 10"

C.3x 10" and 9 x 10'°


https://dl.doubtnut.com/l/_3kmeBhAUhEQU
https://dl.doubtnut.com/l/_8XcKCOsZMRMf

D.2 x 10 ¥ and 2 x 10'?

Answer: D

° Watch Video Solution

9. Two point charges of 20uC' and 80uC' are 10 cm

apart where will the electric field strength be zero

on the line joining the charges from 20uC charge
A.0Tm

B.0.04 m

C.0.033 m


https://dl.doubtnut.com/l/_8XcKCOsZMRMf
https://dl.doubtnut.com/l/_srnVjpBvF0g5

D.0.33 m

Answer: C

° Watch Video Solution

10. For a dipole ¢ = 2 x 10" °C and d = 0.01m.
Calculate the maximum torque for this dipole if
E=5x10°N/C

Alx10°N-—m™*

B.10 x 10 °N —m ™!

C10x 103N —m


https://dl.doubtnut.com/l/_srnVjpBvF0g5
https://dl.doubtnut.com/l/_0PXIppZ491NJ

D.1 x 10°N — m?

Answer: C

° Watch Video Solution

11. What is the magnitude of a point charge due
to which the electric field 30cm away the
magnitude 2?

[1/4meq = 9 x 10°Nm? / C?]

A2x10"HC

B.3 x 10~ ¢


https://dl.doubtnut.com/l/_0PXIppZ491NJ
https://dl.doubtnut.com/l/_0Gc9QIQNeVGF

c.5x 10" "¢

D.9 x 10~ "¢

Answer: A

o Watch Video Solution

12. A dipole of electric dipole moment p is placed
in a uniform electric field of strength E. If 8 is the
angle between positive direction of p and E, then
the potential energy of the electric dipole is

largest when @ is


https://dl.doubtnut.com/l/_0Gc9QIQNeVGF
https://dl.doubtnut.com/l/_asshquHymq1b

NI N

D. zero

Answer: C

° Watch Video Solution

13. The ratio of electrostatic and gravitational
force acting between electron and proton

separated by a distance 5 x 10~ "m, will be


https://dl.doubtnut.com/l/_asshquHymq1b
https://dl.doubtnut.com/l/_WAqloPbpBWAb

(charge on electron = 1.6 x 10 °C, mass of

electron = 9.1 x 10 %'kg, mass of proton

= 1.6 x 10 *"kg, G = 6.7 x 10 ''N — m? / kg’

A. 2.36 x 10
B.2.36 x 100
C.2.34 x 104!

D. 2.34 x 10%2

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_WAqloPbpBWAb
https://dl.doubtnut.com/l/_4aeyKexerfk9

14. An electric dipole is placed in an uniform
electric field with the dipole axis making an angle
6 with the direction of the electric field. The

orientation of the dipole for stable equilibrium is

w|ly o3

Y

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_4aeyKexerfk9

15. Figure shows electric field lines in which an
electric dipole p is placed as shown. Which of the

following statements is correct ?

A. The dipole will not experience any force

B. The dipole will experience a force towards

right


https://dl.doubtnut.com/l/_4E0kyPnOXdk3

C.The dipole will experience a force towards

left

D. The dipole will experience of force upwards

Answer: C

° Watch Video Solution

16. Two similar spheres having +q and —¢q
charges are kept at a certain distance. The force
acts between the two is F'. If in the middle of two

spheres, another similar sphere having + ¢ charge


https://dl.doubtnut.com/l/_4E0kyPnOXdk3
https://dl.doubtnut.com/l/_CsxPhjC3U685

is kept,then it experience a force in magnitude

and direction as

A. zero having no direction

B. 8 F towards + g charge

C. 8 F towards — g charge

D. 4 F towards + g charge

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_CsxPhjC3U685

17. Two small conducting spheres of equal radius
have charges +10uC and —20uC' respectively
and placed at a distance R from each other. They
experience force F7. If they are brought in contact
and separated to the same distance, they
experience force Fy. The ratio of F} to Fj is

A 1:8

B.—8:1

C.1:2

D.—2:1

Answer: B


https://dl.doubtnut.com/l/_JNVvIpyv9R83

o Watch Video Solution

18. A charges Q is placed at each of the two
opposite corners of a square. A charge q is placed
to each of the other two corners. If the resultant

force on each charge q is zero, then

A Q=12
B.Q = — v2q
C.Q =22

D.Q = —2V2q


https://dl.doubtnut.com/l/_JNVvIpyv9R83
https://dl.doubtnut.com/l/_CeNqQBM4cseJ

Answer: D

o Watch Video Solution

19. A point positive charge is brought near an

isolated conducting sphere. The electric field is


https://dl.doubtnut.com/l/_CeNqQBM4cseJ
https://dl.doubtnut.com/l/_twFyDiXfz94A

best given by



https://dl.doubtnut.com/l/_twFyDiXfz94A



https://dl.doubtnut.com/l/_twFyDiXfz94A

.

(c)

i

(d)

Answer: A

| o WMilakd. \ N daa CAliibhiam


https://dl.doubtnut.com/l/_twFyDiXfz94A

——_¥Yvdilll VIUCV JVUIULIVII J

20. A charge q is placed at the centre of the line
joining two equal charges Q. The system of the
three charges will be in equilibrium if q is equal

to:

AQ/2
B.—Q/2
C.Q/4

D.—Q/4

Answer: D

f 1


https://dl.doubtnut.com/l/_twFyDiXfz94A
https://dl.doubtnut.com/l/_uFd0hLXerOMx

| o Watch Video Solution

21. The centres of two identical small conducting
spheres are 1m apart. They carry charge of
opposite kind and attract each other with a force
F. When they are connected by a conducting thin
wire they repel each other with a force F'/3.
What is the ratio of magnitude of charge carried

by the sphere initially ?

Al:1
B.2:1

C.3:1


https://dl.doubtnut.com/l/_uFd0hLXerOMx
https://dl.doubtnut.com/l/_YsYogQitcFZy

D.4:1

Answer: C

o Watch Video Solution

22. Charges gq, 2q, 3q and 4q are placed at the
corners A, B, C and D of a square as shown in

the following figure. The directon of electric field


https://dl.doubtnut.com/l/_YsYogQitcFZy
https://dl.doubtnut.com/l/_HKmwK1bmdVfe

at the centre of the square is along

A. AB

B.CB

C.AC

D.BD


https://dl.doubtnut.com/l/_HKmwK1bmdVfe

Answer: B

o Watch Video Solution

23. A solid conducting sphere of radius a has a
net positive charge 2Q). A conducting spherical
shell of inner radius b and outer radius c is
concentric with the solid sphere and has a net
charge —(@. The surface charge density on the

inner and outer surfaces of the spherical shell will


https://dl.doubtnut.com/l/_HKmwK1bmdVfe
https://dl.doubtnut.com/l/_TG1LDlw2xJQL

be

20 Q
C 4mb?’ 4Ane?
Q0
© A2’ Ane?

Q

C.0,

47rc2

D. None of these


https://dl.doubtnut.com/l/_TG1LDlw2xJQL

Answer: A

o Watch Video Solution

24. The electric flux through the surface

] £
)

@.i


https://dl.doubtnut.com/l/_TG1LDlw2xJQL
https://dl.doubtnut.com/l/_wWW0crHtY54G

A. (a) in Fig. (iv) is the largest

B. (b) in (fig. (iii) is the least

C. (c) in fig. (ii) is same as fig.(iii) but is smaller

than fig. (iv)

D. (d) is the same for all the figure

Answer: D

° Watch Video Solution

25. The point charges ) and —2(@) are placed at

some distance apart. If the electirc field at the


https://dl.doubtnut.com/l/_wWW0crHtY54G
https://dl.doubtnut.com/l/_rXn1wVffRz0q

location of () is E, the electric field at the location
of —2(Q) will be

A.(a)3 E

B.(b) E/2

C.(c) E

D. (d) None of these

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_rXn1wVffRz0q

26. A ball with charge —50e is placed at the

centre of a hollow spherical shell has a net charge

of —50e. What is the charge on the shell's outer

surface ?

A. (a) —b0e

B. (b) zero

C.(c) —100e

D. (d) +100e

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_9aJzRvdVlsQa

27. A mass m = 20g has a charge ¢ = 3.0mC. It
moves with a velocity of 20 m/s and enters a
region of electric field of 80 N/C in the same
direction as the velocity of the mass. The velocity
of the mass after 3 s in this region is

A.80ms *

B. 56ms !

C.44ms !

D. 40ms !

Answer: B



https://dl.doubtnut.com/l/_9aJzRvdVlsQa
https://dl.doubtnut.com/l/_DH7IFtivl8Jx

‘ ° Watch Video Solution

28. Two parallel metal plates having charges + Q)
and —( face each other at a certain distance
between them.If the plates are now dipped in
kerosene oil tank ,the electric field between the
plates will

A. became zero

B. increase

C.decrease

D. remain same


https://dl.doubtnut.com/l/_DH7IFtivl8Jx
https://dl.doubtnut.com/l/_kp3vVWSKp691

Answer: C

o Watch Video Solution

29. A square surface of side L metre in the plane
of the paper is placed in a uniform electric field
E(volt /m) acting along the same place at an
anlge 6 with the horizontal side of the square as

shown in figure. The electric flux linked to the


https://dl.doubtnut.com/l/_kp3vVWSKp691
https://dl.doubtnut.com/l/_XKOky5dKUHql

surface in uintof V. — m is

o Watch Video Solution

30. Three concentric metallic spherical shells of
radii R, 2R, 3R are given charges (Q10Q20)s,

respectively. It is found that the surface charge


https://dl.doubtnut.com/l/_XKOky5dKUHql
https://dl.doubtnut.com/l/_z6xajLoTCfvo

densities on the outer surface of the shells are

equal. Then, the ratio of the charges given to the

shells Q1: Q5: Q3 is

Al1:2:3

B.1:3:5

C.1:4:9

D.1:8:18

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_z6xajLoTCfvo

31. If a charged particle is projected on a rough
horizontal surface with speed v,. Find the value of
dynamic coefficient of friction, if the kinetic

energy of system is constant.

> £
Q

m

D. None of these


https://dl.doubtnut.com/l/_cj9y3z5N2SfU

Answer: A

o Watch Video Solution

32. Electric charges q, q,—2q are placed at the
corners of an equilateral triangle ABC of side I.
The magnitude of electric dipole moment of the

system is

A. ql

B. 2ql

C./3ql


https://dl.doubtnut.com/l/_cj9y3z5N2SfU
https://dl.doubtnut.com/l/_QqJeciAOJHDu

D. 4ql

Answer: C

° Watch Video Solution

33. A point charge +q is placed at a distance d
from an isolated conducting plane. The field at a

point P on the other side of plane is

A.directed perpendicular to the plane and

away from the plane


https://dl.doubtnut.com/l/_QqJeciAOJHDu
https://dl.doubtnut.com/l/_hz6WtH8nm6bu

B. directed perpendicular to the plane but

towards the plane

C. directed radially away from the point charge

D. directed radially towards the point charge

Answer: A

o Watch Video Solution

34. A positive point charge + Q) is fixed in space. A
negative point charge —q of mass m revolves

around fixed charge in elliptical orbit. The fixed


https://dl.doubtnut.com/l/_hz6WtH8nm6bu
https://dl.doubtnut.com/l/_s0AIMOjj74WI

charge +Q is at one focus of the ellipse. The only
force acting on negative charge is the electrostic
force due to positive charge. Then which of the

following statement is true

...... - ———

+( (fixed

S k--q

A. The angular momentum of the charge —qiis
constant
B. The linear momentum of the charge —q is

constant


https://dl.doubtnut.com/l/_s0AIMOjj74WI

C.The angular velocity of the charge —q is

constant

D.Thelinear speed of the charge —q is

constant

Answer: A

° Watch Video Solution

35. Two identical conducting sphere carrying
different charges attact each other with a force F

when placed in air medium at a distance d apart.


https://dl.doubtnut.com/l/_s0AIMOjj74WI
https://dl.doubtnut.com/l/_r0ADWcqKMjIz

The spheres are brought into contact and then
taken to their original positions. Now, the two
sphere repel each other with a force whole
magnitude is equal to the initial attractive force.
The ratio between initial charges on the spheres
is

A.— (3 + 4/8) only

B.—3 + 4/8only

C.—(3+yB) or (— 3+ 8)

D.++/3

Answer: C



https://dl.doubtnut.com/l/_r0ADWcqKMjIz

| & Watch Video Solution

36. The electric field at a distance 3R /2 from the
centre of a charge conducting spherical shell of
radius R is E. The electric field at a distance R /2
from the centre of the sphere is

A. zero

B.E is perpendicular to the surface at every

point
CE/2

D.E/3


https://dl.doubtnut.com/l/_r0ADWcqKMjIz
https://dl.doubtnut.com/l/_Ey56hyVty1uw

Answer: A

o Watch Video Solution

37. Under the action of a given coulombic force

the acceleration of an electron is 2.5 x 10**ms !

. Then, the magnitude of the acceleration of a
proton under the action of same force is nearly
A 1.6 x 10 Pms—?

B.9.1 x 103'ms 2

C. (1.5 x 10”ms—?


https://dl.doubtnut.com/l/_Ey56hyVty1uw
https://dl.doubtnut.com/l/_DJTndNqHvaIV

D.1.6 x 10*"ms 2

Answer: C

° Watch Video Solution

38. A drop of 107° kg water carries 10~ °C
charge. What electric field should be applied to
balance its weight (assume g = 1Oms_2)

A. 10 V/m upward

B. 10 V/m downward

C.0.1V/m downward


https://dl.doubtnut.com/l/_DJTndNqHvaIV
https://dl.doubtnut.com/l/_6npLnKLSGsSr

D. 0.1 V/m upward

Answer: A

° Watch Video Solution

39. If linear charge density of a wire as shown in

the figure is A

K



https://dl.doubtnut.com/l/_6npLnKLSGsSr
https://dl.doubtnut.com/l/_T1plTKJRYV8Y

) A
A. electric field at the centre is —

2€0
B. electric field at the centre of the loop is

A
27T€0R

C. electric field at the centre of the loop is

A n A
27T80R 2€0R

D. None of the above

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_T1plTKJRYV8Y

40. Figure below show regular hexagons with
charges at the vertices. In which of the following

cases the electric field at the centre is not zero

\

I @ ---@
q/‘--_.\q /,Q Q

1@ @ © ®q
1 @--- @7 1@ @

Case (1) Case (2)

2Q--@% 2@ €°

1@ @i @ ©®29

Al


https://dl.doubtnut.com/l/_ToRP8Wu0wdiP

B.2

C.3

D.4

Answer: B

o Watch Video Solution

41. Electric field intensity at a point in between
two parallel sheets with like charges of same

surface charge densities (o) is

2€0


https://dl.doubtnut.com/l/_ToRP8Wu0wdiP
https://dl.doubtnut.com/l/_CO2fXgAf0aDM

Answer: C

o Watch Video Solution

42. The electric charges are distributed in a small
volume. The flux of the electric field through a
spherica surface of radius 10 cm surrounding the
total charge is 20V — m. The flux over a

concentric sphere of radius 20 cm will be


https://dl.doubtnut.com/l/_CO2fXgAf0aDM
https://dl.doubtnut.com/l/_mhjieJ99SFmM

A.20Vm

B.10 Vm

C.40Vm

D.5Vm

Answer: A

o Watch Video Solution

43.Two charges of —4uC and + 4uC are placed

at the points A(1,0,4) and B(2, — 1,5)


https://dl.doubtnut.com/l/_mhjieJ99SFmM
https://dl.doubtnut.com/l/_MwKyyicmEbrS

— A
location in an electric field E = 0.20¢V /cm.
Calculate the torque acting on the dipole.

A.2.31 x 107 “N/m
B.1.13 x 10 *C/m
C.7.11 x 107*C/m

D.7.04 x 107 C /m

Answer: B

° Watch Video Solution



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

44, An infinite line charge produces a field of
7.182 x 10°N /C at distance of 2 cm. the linear
charge density is

A.7.27 x 10°4C /m

B.7.98 x 10°*C/m

C.7.11 x 10 *C'/m

D.7.04 x 107 C /m

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_5bASacx74Z0M
https://dl.doubtnut.com/l/_7qvEG1nOFZ1i

45. The figure shows the path of a positively
charged particle 1 through a rectangualr region
of unifrom electric field as shown in the figure.
What is the direction of electric field and the

direction of deflection of particles 2,3 and 4 ?

A. Top, down, top, down

B. Top, down, down, top

C. Down, top, top down

D. Down, top, down, down


https://dl.doubtnut.com/l/_7qvEG1nOFZ1i

Answer: A

o Watch Video Solution

46. The electric intensity due to a dipole of length
10cm and having a charge of 500uC, at a point
on the axis at a distance 20cm from one of the
charges in air is

A.6.25 x 10N /C

B.9.28 x 10'N /C

C.13.1 x 10" N /C


https://dl.doubtnut.com/l/_7qvEG1nOFZ1i
https://dl.doubtnut.com/l/_t54eTp28XlSJ

D.20.5 x 10'N/C

Answer: A

o Watch Video Solution

47.Two electric dipoles of moment P and 64 P are
placed in opposite direction on a line at a
distance of 25cm. The electric field will be zero at
point between the dipoles whose distance from

the dipole of moment P is

A.5cm


https://dl.doubtnut.com/l/_t54eTp28XlSJ
https://dl.doubtnut.com/l/_UO5Su2mKTmfe

25
B.—cm

C.10 cm

D. —
13 cm

Answer: A

o Watch Video Solution

48. Two spherical conductors B and C having
equal radii and cayying equal charges on them
repel each other with a force F when kept apart at
some distance. A third spherical conductor having

same radius as that B but uncharged is brought


https://dl.doubtnut.com/l/_UO5Su2mKTmfe
https://dl.doubtnut.com/l/_cUVwQze1PFKT

in contact with B, then brought in contact with C
and finally removed away from both. The new

force of repulsion between B and C is

A.F/4
B.3F /4
C.F/8

D.3F /8

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_cUVwQze1PFKT

49, A sample of HCl gas is placed in an electrical
field of 3 x 10)NC 1. The dipole moment of
each HCl molecule is 6 x 10 73°C — m. The
maximum torque that can act on a molecule is
A2x107*C*N " 'm
B.2x 10°*N —m

C.18 x 107N —m

D.0.5 x 10%*C 2N ~'m 1!

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_7k8c2FnhOefZ

50. A neutral water molecule (H5O) in its vapor
state has an electric dipole moment of
magnitudes 6.4 X 10 3°C — m. How far apart
are the molecules centers of positive and
negative charge

Adx101

B.4 x 10~ !

C.4x 1012

D.4 x 1013

Answer: B



https://dl.doubtnut.com/l/_7k8c2FnhOefZ
https://dl.doubtnut.com/l/_TeSHFz4OBO8D

‘ o Watch Video Solution

51. Figure shown below is a distribution of
charges. The flux of electric field due to these

charges through the surface S is

EPREN

A. SQ/EO


https://dl.doubtnut.com/l/_TeSHFz4OBO8D
https://dl.doubtnut.com/l/_VEIlDd5F3v9w

B. ZQ/SO
C.q/eg

D. zero

Answer: B

o Watch Video Solution

52. There exists an electric field of 1INC ~! along
Y direction. The flux passing through the square
of 1 m placed in zy — plane inside the electric

field is


https://dl.doubtnut.com/l/_VEIlDd5F3v9w
https://dl.doubtnut.com/l/_aDztJHhZxxCJ

A.1.0Nm2C !

B.10.0Nm?C !

C.2.0Nm?C 1

D. zero

Answer: D

° Watch Video Solution

53. Two positive ions , each carrying a charge ¢,
are separated by a distance d.If F' is the force of

repulsion between the ions , the number of


https://dl.doubtnut.com/l/_aDztJHhZxxCJ
https://dl.doubtnut.com/l/_UgX6vPfK8SS6

electrons missing from each ion will be (e being

the charge on an electron)

4 0 Fd?
5, dmepaio
e

4rey Fe?
42

\/47T80Fd2
C(| ——
e2

47T80Fd2
D. —

(&

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_UgX6vPfK8SS6

54. All charge on a conductor must reside on its

outer surface.' This statement is true

A.in all case

B. for sphereical conductors only (Both solid

and hollow)

C. for hollow spherical conductors only

D. for conductors which do not have any sharp

points or corners

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_odS7dR3ESGTm

55. Two charges +4e and +e are at a distance x
apart. At what distance,a charge g must be placed
from charge +e so that is in equilibrium

Ax/2

B.2z /3

C.z/3

D.z /4

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_odS7dR3ESGTm
https://dl.doubtnut.com/l/_7lCq7Ez9CASt

56. Among two discs A and B, first have radius 10
cm and charge 10~ ®uC and second have radius
30 cm and charge 10 °y C. When they are
touched, charge on both g4 andgp respectively
will, be

A .qq = 2.75uC, qg = 3.15uC

B.qq4 = 1.09uC, qgl.53uC

C.qq = qg = 5.5uC

D. None of these

Answer: C



https://dl.doubtnut.com/l/_7lCq7Ez9CASt
https://dl.doubtnut.com/l/_5fCl8bJKnRw9

° Watch Video Solution

57. Two charges are at a distance d apart. If a
copper plate (conducting medium) of thickness
d /2 is placed between them , the effictive force

will be

a
2

B. zero


https://dl.doubtnut.com/l/_5fCl8bJKnRw9
https://dl.doubtnut.com/l/_V9AZTtmHVSjI

Answer: B

o Watch Video Solution

58. Two point charge —q and +¢/2 are situated
at the origin and the point (a, 0, 0) respectively.
The point along the X-axis where the electic field

Vanishes is

:
INERIE
gy & o

2

|§


https://dl.doubtnut.com/l/_V9AZTtmHVSjI
https://dl.doubtnut.com/l/_8fNxgr5uw9tf

Answer: C

° Watch Video Solution

59. Five charges qi, ¢2, g3, ¢4 and g5 are fixed at
their positions as shown in figure. S is Gaussian

surface. The Gauss's law is given by

7 q . .
]fE -ds = —. Which of the following
S €0


https://dl.doubtnut.com/l/_8fNxgr5uw9tf
https://dl.doubtnut.com/l/_KFJubqS86fFi

statements is correct?

Gaussian surface

]
A.

- o om owm w

®

® (s .q3

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

a contribution from q1, g5 and q1, g5 and g3

while g on the RHS will have a contribution

from g2 and g4 only


https://dl.doubtnut.com/l/_KFJubqS86fFi

B. E on the LHS of the above equation will have

a contribution from all charges while g on

the RHS will have a contribution from ¢, and

qs only

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

a contribution from all charges while g on

the RHS will have a contribution from ¢y, g3

and g5 only

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

contribution from ¢; and g4 only


https://dl.doubtnut.com/l/_KFJubqS86fFi

Answer: B

o Watch Video Solution

60. In figure two positive charges ¢, and g3 fixed
along the y-axis ,exert a net electric force in the
+ @ direction on a charge ¢, fixed along the x-axis

if a positive charge Q is added at (z, 0) the force


https://dl.doubtnut.com/l/_KFJubqS86fFi
https://dl.doubtnut.com/l/_fCG1OCN7F5Fn

on q

q O q, O (x,0)
ta 1e
(a) (b)

A. shall increase along the positive X-axis

B. shall decrease along the positive X-axis.

C. shall point along the negative X-axis

D.shall increase but the direction charges

because of the intersection of Q with ¢» and

qs3


https://dl.doubtnut.com/l/_fCG1OCN7F5Fn

Answer: A

o Watch Video Solution

61. A hemisphere is uniformly charged positively.

The electric field at a point on a diameter away

from the centre is directed

A. perpendicular to the diameter

B. parallel to the diameter

C. at an angle tilted towards the diameter

D. at an angle tilted away from the diameter


https://dl.doubtnut.com/l/_fCG1OCN7F5Fn
https://dl.doubtnut.com/l/_Y3GSM0zcF4wA

Answer: A

o Watch Video Solution

62. A charge q is distributed uniformly on a ring
of radius R. A sphere of equal radius R
constructed with its centre on the circumference
of the ring. Find the electric flux through the

surface of the sphere.

2mr R\
€0

TR\
B.
€0

A.

C.zero


https://dl.doubtnut.com/l/_Y3GSM0zcF4wA
https://dl.doubtnut.com/l/_C6dPTU2YpKEe

D. None of these

Answer: D

° Watch Video Solution

63. Three identical points charges, as shown are
placed at the vertices of an isosceles right angled
triangle. Which of the nembered vectors coincides

in direction with the electric field at the mid-point


https://dl.doubtnut.com/l/_C6dPTU2YpKEe
https://dl.doubtnut.com/l/_qEXUSHfJ4xOx

M the hypotenuse

Al

B.2

C.3

D.4

Answer: B


https://dl.doubtnut.com/l/_qEXUSHfJ4xOx

o Watch Video Solution

64. Two identical charged spheres of material
density p, suspended from the same point by
inextensible strings of equal length make an
angle 0 between the string. When suspended in a
liquid of density o the angle 6 remains the same.

The dielectric constant K of the liquid is



https://dl.doubtnut.com/l/_qEXUSHfJ4xOx
https://dl.doubtnut.com/l/_fO6XalUgoqJd

p+o

Answer: A

° Watch Video Solution

65. ABC is an equilateral triangle. Charges +gq

are placed at each corner. The electric intensity at


https://dl.doubtnut.com/l/_fO6XalUgoqJd
https://dl.doubtnut.com/l/_gkuWKfnDwD2a

O will be

1
A 4
47'('80 7‘2
3
B. 2
47'('60 r
C.zero
1 3
D. . 9
47'('80 ’I°2

Answer: C


https://dl.doubtnut.com/l/_gkuWKfnDwD2a

o Watch Video Solution

66. A wire of linear charge density A\ passes
through a cuboid of length |, breadth b and
height h(I>b>h) in such a manner that the flux
through the cuboid is maximum. The position of
the wire is now changed, so that the flux through
the cuboid is minimum. The raito of maximum flux

to minimum flux will be

WY+ R
' h
VI + 12

h

B.


https://dl.doubtnut.com/l/_gkuWKfnDwD2a
https://dl.doubtnut.com/l/_8fyTbn1Ohpq9

h
VET B

l
VEFB AR

C.

D

Answer: A

o Watch Video Solution

67. Equal charges Q are placed at the four corners

A, B, C, D of a square of length a. The magnitude

of the force on the charge at B will be

3q?
. 471'60&2

q2

471'80 CL2

A



https://dl.doubtnut.com/l/_8fyTbn1Ohpq9
https://dl.doubtnut.com/l/_Fniu0DlHSDAS

Answer: C

° Watch Video Solution

non conducting ring
{charge per unit 1)

A small part of dl length is removed from a ring


https://dl.doubtnut.com/l/_Fniu0DlHSDAS
https://dl.doubtnut.com/l/_wQqtIorjk6xz

having charge per unit length . Find electric field

at centre due to remaining ring.

A. zero

—Adl

47'('60(1,2

C. infinity

A
D.
47T80dl

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_wQqtIorjk6xz

69. Two point charge ¢ = 2uC' and ¢o = 1uC are
placed at distance b = 1 and a = 2cm from the
origin on the y and = axes as shown in figure .The
electric field vector at point (a), (b) will subtend

on angle 6 with the "x-axis" given by

Yy
A
q, P (a, b)
b

A tanf =1

B.tanf = 2


https://dl.doubtnut.com/l/_1QcSk15iinDI

C.tanf = 3

D.tanf = 4

Answer: B

o Watch Video Solution

70. Two small spherical balls each carrying a
charge @ = 10uC are suspended by two
insulating threads of equal lengths lem each,
from a point fixed in the ceiling. It is found that in
equilibrium threads are sepreated by an angle

60° between them, as shown in figure. What is


https://dl.doubtnut.com/l/_1QcSk15iinDI
https://dl.doubtnut.com/l/_Qjd5NyL4PlYd

the tension in the threads

=9 x 10°'Nm /C?)

(Given

47'('80

A.18 N

B.1.8 N

C.018 N

D. None of these


https://dl.doubtnut.com/l/_Qjd5NyL4PlYd

Answer: B

o Watch Video Solution

71. An infinite number of charges, each of charge
1uC are placed on the z-axis with co-ordinates
x=1,2,4,8.... 00 If a charge of 1C is kept at
the origin, then what is the net force action on

1C charge

A.9000 N

B.12000 N

C. 24000 N


https://dl.doubtnut.com/l/_Qjd5NyL4PlYd
https://dl.doubtnut.com/l/_ZFBdQocNTbrP

D. 36000 N

Answer: B

o Watch Video Solution

72. An electron moving with the speed 5 x 10°
per sec is shot parallel to the electric field of
intensity 1 x 10N /C. Field is responsible for
the retardation of motion of electron. Now
evaluate the distance travelled by the electron
before coming to rest for an instant (mass of

e =9 x 10 * Kgcharge = 1.6 x 10~ °C)


https://dl.doubtnut.com/l/_ZFBdQocNTbrP
https://dl.doubtnut.com/l/_1LvmtvXEvjLB

A.7m

B. 0.7 mm

C.7cm

D. 0.7 cm

Answer: C

° Watch Video Solution

73. An electric dipole coincides on Z-axis and its
mid-point is on origin of the coordinates system.

The electric field at an axial point at a distance z


https://dl.doubtnut.com/l/_1LvmtvXEvjLB
https://dl.doubtnut.com/l/_I8gQD5qVrShs

from origin is E(,) and electric field at an

equatorial point at a distance y from origin is
E.
By

E(y).Here,z =y > > a,So

)‘:_”1432
)

Al
B.4
C.3

D.?2

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_I8gQD5qVrShs

74. Three point charges +q, — 2q and +q are
placed at points
(r=0,y=a,2=0),(x =0,y =0,z = 0)

and (z =a,y=0,z=0), respectively. The
magnitude and direction of the electric dipole

moment vector of this charge assembly are

A. \/2qa along +y -direction
B.v/2ga along the line joining points

(z=0,y=0,z=0) and


https://dl.doubtnut.com/l/_ngnTML3eIJ1U

C.qa along the line joining point
(x=0,y=0,z=0) and
(zr =a,y=a,z=0)

D. v/2qa along + x-direction

Answer: B

o Watch Video Solution

75. A cylinder of radius R and length L is placed in
a uniform electric field E parallel to the axis. The

total flux for the surface of the cylinder is given by


https://dl.doubtnut.com/l/_ngnTML3eIJ1U
https://dl.doubtnut.com/l/_i2dg02cv6FBO

A 2rR’E
B.mR*/E
C.(rR’*/7R) /E

D. zero

Answer: D

° Watch Video Solution

76. A charge 10uC' is placed at the centre of a
hemisphere of radius R = 10cm as shown. The

electric flux through the hemisphere (in MKS


https://dl.doubtnut.com/l/_i2dg02cv6FBO
https://dl.doubtnut.com/l/_YFLRqfCF7ZRs

units)is

A. 20 x 10°

B.10 x 10°

C.5.7 x 10°

D.2 x 10°

Answer: C



https://dl.doubtnut.com/l/_YFLRqfCF7ZRs

| & Watch Video Solution

77. Electric charge is uniformly distributed along a
along straight wire of radius 1mm. The charge
per centimeter length of the wire is () coulomb.
Another cyclindrical surface of radius 50cm and
length 1m symmetrically enclose the wire ask

shown in figure. The total electric flux passing


https://dl.doubtnut.com/l/_YFLRqfCF7ZRs
https://dl.doubtnut.com/l/_SLNfDOYa6RdT

through the cyclindrical surface is

\

<

Tm

|
~__

QY

50 cm

€0
100
B. @



https://dl.doubtnut.com/l/_SLNfDOYa6RdT

10Q)
 (me0)
_ 100Q

 (meo)

Answer: B

o Watch Video Solution

78. A square surface of side Lm is in the plane of
_>

the paper. A uniform electric field E (V /m), also

in the plane of the paper, is limited only to the

lower half of the square surface (see figure). The

electric flux in SI units associated with the


https://dl.doubtnut.com/l/_SLNfDOYa6RdT
https://dl.doubtnut.com/l/_9Gp9jm8Tc4fK

surface is:

|
—> —>— > 5
> —> > E
—> —>
> > >
—>— > >

A. zero
B. EL?
C. EL*/ (2¢0)

D.EL? /2

Answer: A

‘ ° Watch Video Solution


https://dl.doubtnut.com/l/_9Gp9jm8Tc4fK

79. Which one of the following graphs represents
the variation of electric field with distance r from
the centre of a charged spherical conductor of

radius R?



https://dl.doubtnut.com/l/_9Gp9jm8Tc4fK
https://dl.doubtnut.com/l/_JguDoq9PzRZd

Answer: A

o Watch Video Solution

80. In a uniformly charged sphere of total charge
Q and radius R, the electric field E is plotted as a
function of distance from the centre. The graph

which would correspond to the above will be

72N


https://dl.doubtnut.com/l/_JguDoq9PzRZd
https://dl.doubtnut.com/l/_6pdHTbPjrdcH

B. K r—
E
«)
-
C R r—e
E
()
D b=
Answer: C

° Watch Video Solution

81. An electric dipole is situated in an electric field

of uniform intensity £ whose dipole moment is p


https://dl.doubtnut.com/l/_6pdHTbPjrdcH
https://dl.doubtnut.com/l/_BYyDwblZLrQl

and moment of inertia is I. If the dipole is
displaced slightly from the equilibrium position,

then the angular frequency of its oscilliations is

Answer: A

° Watch Video Solution



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

82. Two ppoint chargres ( + Q) and the ( — 2Q)
are fixed on the X-axis at positions a and 2a from
origin respectively. At what positions on the axis,

the electric field is zero
A.onlyz = +/2a
B.onlyz = — +/2a
C.Bothz = + +/2a
3a

D.onlyx = —
only x 5

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_QS6I6nTYSbfw

8. Charge ¢ of mass m revolves around a
stationary charge ¢; in a circulare orbit of radius

r. The orbital periodic time of g; would be

[ A 2mr3 ] 1/2
A | ———
kq; g |

B [ kq1g2 142
| 4m2mrd

(A 2mr?] 1/2
C.|——
kqiq |

A 2mr2 1t
D.| ——

kqiqo
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_QS6I6nTYSbfw
https://dl.doubtnut.com/l/_89rJZm02jKtV

84. Four charges equal to-Q are placed at the four
corners of a square and a charge q is at its centre.

If the system is in equilibrium the value of q is

A.¥(1+2\/§)
B.%(1+2\/§)
C.#(l#—%ﬁ)

D.%(1+2\/§)

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_0YfxXEyMHQJv
https://dl.doubtnut.com/l/_2evitK2ZP5GW

85. The distance between the two charges 25uC

and 36uC is 1lcm. At what point on the line

joining the two, the intensity will be zero

A. At a distance of 5 cm from 25uC

B. At a distance of 5 cm from 36uC

C. At a distance of 4 cm from 25uC

D. At a distance of 4 cm from 36uC'

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_2evitK2ZP5GW

86. The electric field at a point due to an electric
dipole, on an axis inclined at an angle 6( < 90°)
to the dipole axis, is perpendicular to the dipole

axis, if the angle 0 is

A tan 2
B.t L

.tan ™~ 5
C.tan™ ' (/2)

1
D.tan —
( V2 )
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_U9ia8WzGZwqt

87. If 10" electrons are acquired by a body every
second, the time required for the body to get a
total charge of C will be

A.2h

B. 2 days

C.2yr

D.20 yr

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_U9ia8WzGZwqt
https://dl.doubtnut.com/l/_tROiRsi75Ec2

88. ABC is an equilateral triangle. Charges —2q

are placed at each corner. The electric intensity at

O will be
-2q
A
O
-2g 5
B C 1
1
A 4
Ameg T2
1
B. 4
Ameg T


https://dl.doubtnut.com/l/_sTLMVru9Bf2c

1 3q

" dmey 12

Answer: C

o Watch Video Solution

89. Two equally charged, indentical metal spheres
A and B repel each other with a force F. The
spheres are kept fixed with a distance r between
them. A third identical, but uncharged sphere C'is
brought in contact with A and removed. The

magnitude of the net electric force on A is


https://dl.doubtnut.com/l/_sTLMVru9Bf2c
https://dl.doubtnut.com/l/_8JfYQt37iBRV

A.F
B.F /4
C.F/2

D. 4F

Answer: A

° Watch Video Solution

90. Two point charges +10~"C and —10~"C are
placed at A and B 20 cm apart as shown in the

figure. Calculate the electric field at C, 20 cm apart


https://dl.doubtnut.com/l/_8JfYQt37iBRV
https://dl.doubtnut.com/l/_soXfQqm0wgcu

from both A and B.

o C
7\
/N
4 \
/ \
/ \
// \\
// N
// \\\
// h
A // \\\ B
— »
+1077C -1077C

e—— 20 cm —>

A.1.5x 10" °NC !

B.2.2 x 10*NC !

C.3.5 x 106nNC T

D.3.0 x 10°NC !

Answer: B


https://dl.doubtnut.com/l/_soXfQqm0wgcu

o Watch Video Solution

91. Infinite charges of magnitude g each are lying
atx =1, 2,4, 8.... meter on X-axis. The value of
intensity of electric field at point £ = 0 due to
these charges will be

A.12 x 10°gNC 1

B. zero

C.6 x 10%NC 1

D.4 x 10%gNC 1


https://dl.doubtnut.com/l/_soXfQqm0wgcu
https://dl.doubtnut.com/l/_oAfWljQMdeAZ

Answer: A

o Watch Video Solution

92. Two copper balls, each weighing 10g are kept
in air 10cm apart. If one electron from every 10°
atoms in trandferred from one ball to the other,
the coulomb force between them is (atomic

weight of copper is 63.5)

A 2.0 x 101N
B.2.0 x 10°N

C.2.0 x 10N


https://dl.doubtnut.com/l/_oAfWljQMdeAZ
https://dl.doubtnut.com/l/_77wOfFVYKeG7

D.2.0 x 105NV

Answer: C

° Watch Video Solution

93. A wooden block performs SHM on a
frictionless surface with frequency, vy. The block
carries a charge 4+ (@ on its surface. If now a

%
uniform electric field £ is switched on as shwon


https://dl.doubtnut.com/l/_77wOfFVYKeG7
https://dl.doubtnut.com/l/_XSRSMpPPx2oh

in figure., then the SHM of the block will be

—.)

-

+Q

A. of the same frequencty and with shifted

mean position

B. of the same frequency and with the same

mean position

C.of changed frequency and with shifted

mean position


https://dl.doubtnut.com/l/_XSRSMpPPx2oh

D. of changed frequency and with the same

mean position

Answer: A

o Watch Video Solution

94. A thin conducting ring of radius R is given a
charge + @, Fig. The electric field at the center O
of the ring due to the charge on the part AKB of

the ring is E. The electric field at the center due


https://dl.doubtnut.com/l/_XSRSMpPPx2oh
https://dl.doubtnut.com/l/_b9RQdewvX3oZ

to the charge on part ACDB of thering is
A

A. E along KO

B. 3 E along OK

C.3E along KO

D. E along OK


https://dl.doubtnut.com/l/_b9RQdewvX3oZ

Answer: D

o Watch Video Solution

95. Four point +wve charges of same magnitude
(Q) are placed at four corners of a rigid square
frame as shown in figure. The plane of the frame
is perpendicular to z-axis. If a —ve point charge is
placed at a distance z away from the above frame

(2 < < L) then


https://dl.doubtnut.com/l/_b9RQdewvX3oZ
https://dl.doubtnut.com/l/_rwASKRYMA40k

negative
1). charge oscillates along the Z-axis 2).it moves
away from the frame 3).it moves slowly towards
the frame and stays in the plane of the frame 4).it

passes through the frame only once

A. negative charge oscillates along the Z-axis

B. it moves away from the frame


https://dl.doubtnut.com/l/_rwASKRYMA40k

C. it moves slowly towards the frame and stays

in the plane of the frame

D. it passes through the frame only once

Answer: A

° Watch Video Solution

96. A hollow cylinder has a charge qC within it. If
¢ is the electric flux in unit of voltmeter
associated with the curved surface B the flux

linked with the plance surface A in unit of


https://dl.doubtnut.com/l/_rwASKRYMA40k
https://dl.doubtnut.com/l/_NlaRpviCh0aO

voltmeter will be

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_NlaRpviCh0aO
https://dl.doubtnut.com/l/_5Nk0xDp5qEru

97. The adjacent diagram shows a charge + (@
held on an insulating support S and enclosed by
a hollow spherical conductor,0 represent the
center of the spherical conductors and P is a

point such that OP =z and SP =r .The


https://dl.doubtnut.com/l/_5Nk0xDp5qEru

electric field at point P will be

Charge + 0

D. None of these


https://dl.doubtnut.com/l/_5Nk0xDp5qEru

Answer: A

o Watch Video Solution

98. An infinitely long thin straight wire has
uniform linear charge density of 1/3coulm ~*
.Then the magnitude of the electric intensity at a
point 18cm away is

A.0.33 x 10" NC 1

B.3 x 101 NC !

C.0.66 x 10 NC !


https://dl.doubtnut.com/l/_5Nk0xDp5qEru
https://dl.doubtnut.com/l/_YXX4bFbWvBpg

D.1.32 x 10''NC !

Answer: A

o Watch Video Solution

99. Two concentric conducting thin spherical
shells A andB having radii rA and r8(rg > r4) are
charged to Q4 and —Qpg(|@p| > |Q4|). The
electric field strength along a line passing

through the centre varies with the distance x as :


https://dl.doubtnut.com/l/_YXX4bFbWvBpg
https://dl.doubtnut.com/l/_nrCSU7gfyI5U

()

0 [/ g

(b)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_nrCSU7gfyI5U

100. Two identical charged spheres suspended
from a common point by two mass-less strings of
length [ are initially at a distance d (d < <)
apart because of their mutual repulsion . The
charge begins to leak from both the spheres at a
constant rate. As a result the charge approach
each other with a velocity v. Then as a function of

distance x between them..

A.voca:_l/2
B.'uocgc_1
C.'uocxl/2


https://dl.doubtnut.com/l/_jzFESpWsg1DC

D.vx

Answer: A

° Watch Video Solution

101. An electron is released from the bottom plate
A as shown in the figure (E = 104N/C'). The

velocity of the electron when it reaches plate B


https://dl.doubtnut.com/l/_jzFESpWsg1DC
https://dl.doubtnut.com/l/_4PQY6kjMDflK

will be nearly equal to

B

+ |+ |+ +]|+ ]+

E=10* N/C

* a8

A *’l-‘-J-” -

|

E =104 N/C

A. 0.85 x 10"ms !

B.1.0 X 10"ms 1

C.1.25 x 10"ms !

D.1.65 x 10"ms !

Answer: A

|
I

° Watch Video Solution



https://dl.doubtnut.com/l/_4PQY6kjMDflK

102. Charge q is uniformly distributed over a thin
half ring of radius R. The electric field at the

centre of the ring is

_ 9
2m2e9 R2

_ 7

47T260R2
c 1

47TT¢0R2

q
2meo R2

A

D

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_4PQY6kjMDflK
https://dl.doubtnut.com/l/_Ebdyy1F7En4v

103. In the given figure two tiny conducting balls
of identical mass m and identical charge q hang
from non-conducting threads of equal length L.
Assume that 6 is so small that than 0 ~ sin®,

then for equilibrium z is equal to



https://dl.doubtnut.com/l/_4i7XqC1SX0tc

; qL2 1/3
"\ 2megmg

c q2L2 1/3
"\ dmegmyg

2L 1/3
D (_q )
dregmg

Answer: A

o Watch Video Solution

104. Two small spheres of masses Mj;and M, are
suspended by weightless insulating threads of
lengths Ly and L,. The spheres carry charges )

and @), respectively. The spheres are suspended


https://dl.doubtnut.com/l/_4i7XqC1SX0tc
https://dl.doubtnut.com/l/_efBODqhsByZC

such that they are in level with one another and
the threads are inclined to the vertical at angles
6, and Osrespectively . Which one of the following

conditions is essential for 8; = 65 ?

A. M, # M, but Q; = @

B. Ml - M2

C.Q1 =@

D.L; = Lo
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_efBODqhsByZC
https://dl.doubtnut.com/l/_YoPFrmXrqvUm

105. At which distance along the centre axis of a
uniformaly charged plastic disc of radius R is the
magnitude of the electric field equal to one-half
the magnitude of the field at the centre of the

surface of the disc ?

>

g §aleuls

@

N

Answer: B

‘ o Watch Video Solution


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

Assertion and Reason

1. Assertion Mass of ion is slightly differed from

its element.
Reason lon is formed, when some electrons are
removed or added, so mass changes.

A.If both Assertion and Reason are correct

and Reason is the correct explanation of

Assertion


https://dl.doubtnut.com/l/_YoPFrmXrqvUm
https://dl.doubtnut.com/l/_tdWZfbtjXUSO

B.If both Assertion and Reason are correct

but Reason is not the correct explanation of

Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: A

o Watch Video Solution

2. Assertion. When charges are shared between

any two bodies, no charge is really lost but some


https://dl.doubtnut.com/l/_tdWZfbtjXUSO
https://dl.doubtnut.com/l/_6PAjxsP0XZT8

loss of energy does occur.

Reason. Some energy disappears in the from of

heat, sparking etc.

A.If both Assertion and Reason are correct

and Reason is the correct explanation of

Assertion

B.If both Assertion and Reason are correct

but Reason is not the correct explanation of

Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true


https://dl.doubtnut.com/l/_6PAjxsP0XZT8

Answer: B

o Watch Video Solution

3. Assetrion: The coulomb force is the dominating
force in the universe.
Reason: The coulomb force is weaker than the

gravitational force.

A.If both Assertion and Reason are correct

and Reason is the correct explanation of

Assertion


https://dl.doubtnut.com/l/_6PAjxsP0XZT8
https://dl.doubtnut.com/l/_BF7uP7sd8eTN

B.If both Assertion and Reason are correct

but Reason is not the correct explanation of

Assertion

C. If Assertion is true but Reason is false

D. If both Assertion and Reason are false

o Watch Video Solution

4. Assertion Due to two charges electric field and
electric potential cannot be zero at some point

simultaneously.


https://dl.doubtnut.com/l/_BF7uP7sd8eTN
https://dl.doubtnut.com/l/_chCkpJH85g3q

Reason Field is a vector quantity and electric

potential is a scalar quantity

A.If both Assertion and Reason are correct

and Reason is the correct explanation of

Assertion

B.If both Assertion and Reason are correct

but Reason is not the correct explanation of

Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true


https://dl.doubtnut.com/l/_chCkpJH85g3q

Answer: B

o Watch Video Solution

5. Assertion At the centre of the line joining two
equal and opposite charges, E = (
Reason At the centre of the line joining two equal
and similar charge, E # 0.

A.If both Assertion and Reason are correct

and Reason is the correct explanation of

Assertion


https://dl.doubtnut.com/l/_chCkpJH85g3q
https://dl.doubtnut.com/l/_OT0n5UFkgRcE

B.If both Assertion and Reason are correct

but Reason is not the correct explanation of

Assertion

C. If Assertion is true but Reason is false

D. If both Assertion and Reason are false

o Watch Video Solution

6. Assertion A point charge produces a uniform

electric field.


https://dl.doubtnut.com/l/_OT0n5UFkgRcE
https://dl.doubtnut.com/l/_aRroF5aV6pIm

Reason Due to a point charge, electric lines of

forces are parallel and equidistant.

A.If both Assertion and Reason are correct

and Reason is the correct explanation of

Assertion

B.If both Assertion and Reason are correct

but Reason is not the correct explanation of

Assertion

C. If Assertion is true but Reason is false

D. If both Assertion and Reason are false



https://dl.doubtnut.com/l/_aRroF5aV6pIm

I o Watch Video Solution

7. Assertion: A point charge is brought in an
electric field. The field at a nearby point will
increase, whatever be the nature of the charge.

Reason: The electric field is independent of the

nature of charge.

A.If both Assertion and Reason are correct

and Reason is the correct explanation of

Assertion


https://dl.doubtnut.com/l/_aRroF5aV6pIm
https://dl.doubtnut.com/l/_aGtUfmchyLui

B.If both Assertion and Reason are correct

but Reason is not the correct explanation of

Assertion

C. If Assertion is true but Reason is false

D. If both Assertion and Reason are false

Answer: D

° Watch Video Solution

8. Assertion: On going away from a point charge

or a small electric dipole, electric field decreases


https://dl.doubtnut.com/l/_aGtUfmchyLui
https://dl.doubtnut.com/l/_utsLA7XJLJeA

at the same rate in both the cases

Reason: Electric field is inversly proportional to

square of distance from the charge or an electric

dipole.

A.If both Assertion and Reason are correct

and Reason is the correct explanation of

Assertion

B.If both Assertion and Reason are correct

but Reason is not the correct explanation of

Assertion

C. If Assertion is true but Reason is false


https://dl.doubtnut.com/l/_utsLA7XJLJeA

D. If both Assertion and Reason are false

Answer: D

o Watch Video Solution

9. Assetrion: Electric lines of force never cross
each other.
Reason: Electric field at a point superimpose to

give one resultant electric field

A.If both Assertion and Reason are correct

and Reason is the correct explanation of


https://dl.doubtnut.com/l/_utsLA7XJLJeA
https://dl.doubtnut.com/l/_uvZ7WDcQ2Vb7

Assertion

B.If both Assertion and Reason are correct

but Reason is not the correct explanation of

Assertion

C. If Assertion is true but Reason is false

D. If both Assertion and Reason are false

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_uvZ7WDcQ2Vb7

10. Assertion: The surface charge densities of two
spherical conductors of different radii are equal.
Then the electric field intensities near their
surface are also equal.
Reason: Surface charge density is equal to charge
per unit area.
A.If both Assertion and Reason are correct
and Reason is the correct explanation of
Assertion

B.If both Assertion and Reason are correct

but Reason is not the correct explanation of


https://dl.doubtnut.com/l/_tDXq3SjpdCaP

Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: B

o Watch Video Solution

11. Assertion : Two identical balls are charged by q.
They are suspended from a common point by two
insulating threads | each. In equilibrium, the angle
between the tension in the threads is 180°.

(Ignore gravity).


https://dl.doubtnut.com/l/_tDXq3SjpdCaP
https://dl.doubtnut.com/l/_Mt9XvFs8lava

Reason : In equilibrium tension in the spring is

__L a4
471'8() [2

A.If both Assertion and Reason are correct

and Reason is the correct explanation of

Assertion

B.If both Assertion and Reason are correct

but Reason is not the correct explanation of

Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true


https://dl.doubtnut.com/l/_Mt9XvFs8lava

Answer: C

o Watch Video Solution

12. Assertion : Half of the ring is uniformly
positively charged and other half uniformly
negatively charged. Then, electric field is zero at

centre. Then , electric field is zero at centre.


https://dl.doubtnut.com/l/_Mt9XvFs8lava
https://dl.doubtnut.com/l/_RUa3RmCxCmpA

Reason : At the centre of uniformly charged ring,
electric field is zero. 1)If both Assertion and
Reason are correct and Reason is the correct
explanation of Assertion 2)If both Assertion and
Reason are correct but Reason is not the correct

explanation of Assertion 3)If Assertion is true but


https://dl.doubtnut.com/l/_RUa3RmCxCmpA

Reason is false 4)If Assertion is false but Reason is

true

A.If both Assertion and Reason are correct

and Reason is the correct explanation of

Assertion

B.If both Assertion and Reason are correct

but Reason is not the correct explanation of

Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true


https://dl.doubtnut.com/l/_RUa3RmCxCmpA

Answer: D

o Watch Video Solution

13. Assertion : If a dipole is enclosed by a surface,
then according to Gauss's law, electric flux linked
with it will be zero.

Reason : The charge enclosed by a surface is zero.

A.If both Assertion and Reason are correct

and Reason is the correct explanation of

Assertion


https://dl.doubtnut.com/l/_RUa3RmCxCmpA
https://dl.doubtnut.com/l/_HquLYi84zbR1

B.If both Assertion and Reason are correct

but Reason is not the correct explanation of

Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: A

° Watch Video Solution

14. Assertion: In a region where uniform electric

field exists, the net charge with in volume of any


https://dl.doubtnut.com/l/_HquLYi84zbR1
https://dl.doubtnut.com/l/_BZfEkF6XEZtQ

size is zero.

Reason: The electric flux within any closed surface

in region of uniform electirc field is zero.

A.If both Assertion and Reason are correct

and Reason is the correct explanation of

Assertion

B.If both Assertion and Reason are correct

but Reason is not the correct explanation of

Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true


https://dl.doubtnut.com/l/_BZfEkF6XEZtQ

Answer: A

o Watch Video Solution

15. Assertion : With the help of Gauss's theorm we
can find electric field at any point.
Reason : Gauss's theorem can be applied for any
type of charge distribution.

A.If both Assertion and Reason are correct

and Reason is the correct explanation of

Assertion


https://dl.doubtnut.com/l/_BZfEkF6XEZtQ
https://dl.doubtnut.com/l/_2GYnwuXOfW3r

B.If both Assertion and Reason are correct

but Reason is not the correct explanation of

Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: C

o Watch Video Solution

Match the columns


https://dl.doubtnut.com/l/_2GYnwuXOfW3r

1. Match the following two columns.

Column I Column II
A. Electric charge p- [IMTLTTYAC

AB. Electric ﬁeld strength q. [MLT’A']
—(Z Absolute permittivity r. [MT A™']

D. Electric dipole

None

4

o Watch Video Solution

2. Two charge +q and —q are placed at distancer.
Match the following two columns when distance

between them is charged to r'.

&2

° Watch Video Solution



https://dl.doubtnut.com/l/_9eg3Zl2f1ZZ8
https://dl.doubtnut.com/l/_eWbZ8bVNIniQ

3. Match the field lines given in Column | with

charge configuration due to which field lines exist

R

s. A single ntfniv;

in Column Il
Colunwn I Column 11
A P Apaifofce:\nhnd
¥ oppesite charges
N
VAN
: o
VA °
ZAN
C — . ;stgle' ositive charge
—7 N
N /



https://dl.doubtnut.com/l/_eWbZ8bVNIniQ
https://dl.doubtnut.com/l/_65kftXBLsVlc

o Watch Video Solution

4. Four metallic plates are charged as shown i

figure. Now, match the following two columns.

o —20 o
I| L | IIT| IV

Column I Column II
A, Electric field in region-I p. o
€
B.  Electric field in region-II q 2c
S &

Electric field in r;gion—lll o
———————ee 280
———

Electric field in region-TV 8. zerp

° Watch Video Solution



https://dl.doubtnut.com/l/_65kftXBLsVlc
https://dl.doubtnut.com/l/_A72jq2cF0TMt
https://dl.doubtnut.com/l/_Pxes5STtowDd

5. Match the following two columns.

° Watch Video Solution

Medical entrances gallery



https://dl.doubtnut.com/l/_Pxes5STtowDd

1. An electric dipole is placed at an angle of 30°
with an electric field intensity 2 x 10°N /C. It
experiences a torque equal to 4Nm. The charge
on the dipole, if the dipole is length is 2cm, is

A.8 mC

B.2 mC

C.5mC

D. 7uC

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_9EG8NOUus1GN

2. The electric field in a certain region is acting
radially outward and is given by E = Ar. A
charge contained in a sphere of radius 'a' centred
at the origin of the field" will be given by

A. dreqAa’

B. AEOCL2

C.4megAa’

D. €0ACL3

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_9EG8NOUus1GN
https://dl.doubtnut.com/l/_afAm5oXAmpLv

3. A Gaussian surface in the cylinder of cross-
section wa? and length L is immersed in a uniform
electric field E with the cylinder axis parallel to the
field. The flux ¢ of the electric field through the
closed surface is

A (a) 2ma’E

B. (b) ma’EL

C.(c)ma*(2 + L)E

D. (d) zero


https://dl.doubtnut.com/l/_afAm5oXAmpLv
https://dl.doubtnut.com/l/_RczFelpdpbyg

Answer: D

o Watch Video Solution

4. A total charge of 5uC' is distributed uniformly
on the surface of the thin walled semispherical
cup. If the electric field strength at the centre of
the hemisphere is 9 x 10°NC ~*, then the radius

of the cup is

1
( — 9 x 109N—m20—2)
47'('80

A.5mm

B. 10 mm


https://dl.doubtnut.com/l/_RczFelpdpbyg
https://dl.doubtnut.com/l/_XCtcWXRi4nr3

C.5acm

D.10 cm

Answer: A

o Watch Video Solution

5. Two small spherical shells a and B are given
positive charges of 9 C and 4 C respectively and
placed such that their centres are separated by 10
m. If P is a point in between them, where the
electric field intensity is zero, then the distance of

the point P from the centre of A'is


https://dl.doubtnut.com/l/_XCtcWXRi4nr3
https://dl.doubtnut.com/l/_5hK1GNZfWMJG

A.5m

B.6m

C.7m

D.8 m

Answer: B

° Watch Video Solution

6. A point charge qis situated at a distance r from
one end of a thin conduction rod of length L

having a charge @ (uniformly distributed a long


https://dl.doubtnut.com/l/_5hK1GNZfWMJG
https://dl.doubtnut.com/l/_f8VJZ8YVTPez

its length).find the magnitudes of electric force

between the two.

Kqq

A. 5

r
2KQ

' r(r + L)
KQq

r(r — L)
KQq

r(r + L)

B

C.

D.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_f8VJZ8YVTPez

7. When 10" electrons are removed from a

neutral metal plate through some process, then

the charge on it becomes

A.+1.6C

B. —1.6C

c.10C

D.10 ¥C

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_WX4P4AUmp5YC
https://dl.doubtnut.com/l/_wFrOsWYZL36h

8. A charge Q is uniformly distributed over a large
plastic plate. The electric field at a point P close to
the centre of the plate is 10Vm . If the plastic
plate is replaced by a copper plate of the same
geometrical dimension and carryin the same
charge @) the electric field at the point P will

become
A. zero
B.5Vm !

C.10Vm !

D.20Vm !


https://dl.doubtnut.com/l/_wFrOsWYZL36h

Answer: C

o Watch Video Solution

9. A uniform electric field E is created between
two parallel

., charged plates as shown in figure . An electron

. enters the field symmetrically between the
plataes with a

.speed v 0. The length of each plate is I. Find the
angle of

. deviation of the path of the electron as it comes

out


https://dl.doubtnut.com/l/_wFrOsWYZL36h
https://dl.doubtnut.com/l/_9cTRZMl6tIux

. of the field.

—
—
— -

0 = tan -
TElmv2006=tan-1(eEImv20)0=tan-1(

eElmv0)B=tan-1(eEmv20)

| El

2
muv,

B.O = tan 1 ekl
mvg

C.0 = tan1< ekl )
muyg

E
D.9:tan1< ° 2)
mug

Answer: B

A.0 = tan



https://dl.doubtnut.com/l/_9cTRZMl6tIux

[ @ VWatch video Solution |

10. The line A A" is on charged infinite conducting
plane which is perpendicular to the plane of the
paper. The plane has a surface density of 0 and
bob has charge of magnitude q. B is connected by
string from a point on the line A A. The tangent

of angle (6) formed between the line A A' and the


https://dl.doubtnut.com/l/_9cTRZMl6tIux
https://dl.doubtnut.com/l/_cmIudhK857pk

string is

Al

o
A. 4
2eqgmyg
o
B q

" dmegmg


https://dl.doubtnut.com/l/_cmIudhK857pk

qo
" 2megmyg

qo
gEomg

Answer: A

° Watch Video Solution

11. The electric field at a point on equatorial of a

dipole and direction of the dipole moment

A.180°

B.0°

C.45°


https://dl.doubtnut.com/l/_cmIudhK857pk
https://dl.doubtnut.com/l/_4wtkbJ5EuQiE

D.90°

Answer: A

° Watch Video Solution

12. Pick out the statement which is incorrect?

A. A negative test charge experiences a force

opposite to the direction of the field

B.The tangent drawn to a line of force

represents the direction of electric field


https://dl.doubtnut.com/l/_4wtkbJ5EuQiE
https://dl.doubtnut.com/l/_aA5MQUSKgh5R

C. Field lines never intersect

D. The electric field lines form closed loop

Answer: D

o Watch Video Solution

13. An electron of mass m, initially at rest moves
through a certain distance in a uniform electric
field in time £;. A proton of mass m,, also initially
at rest takes time t; to move through an equal

distance in this uniform electric field.Neglecting


https://dl.doubtnut.com/l/_aA5MQUSKgh5R
https://dl.doubtnut.com/l/_RIfBW5Ji9hFM

the effect of gravity, the ratio of ¢, /t; is nearly

equal to
Al
M
B. | —
M,
M.
C.
My
D. 1836
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_RIfBW5Ji9hFM

14. Two charges 10uC and — 10uC are placed at
points A. and B separated by a distance of 10
cm. Find the electric. field at a point P on the
perpendicular bisector of AB at. a distance of 12
cm from its middle point.

A.16.4 x 10°NC !

B.28.4 x 10°NC !

C.8.2 x 10nNC T

D.4.1 x 10°NC 1

Answer: D



https://dl.doubtnut.com/l/_NT0fU85cD4JO

| ¥ Vvatcn video solution J

15. A uniform electric field exists in space. Find the
flux of this field through a cylindrical surface with

the axis parallel to the field.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_NT0fU85cD4JO
https://dl.doubtnut.com/l/_hzQ36SgmxzFx

16. An inclined plane of length 5.60 m making an
angle of 45° with the horizontal is placed in a
uniform electric field E = 100Vm ~ 1. A particle of
mass 1kg and charge 10 2C is allowed to slide
down from rest position from maximum height of
slope. If the coefficient of friction is 0., then the
time taken by the particle to reach the bottom is1

s 141s 2 s None of these

A 1ls

B.141s


https://dl.doubtnut.com/l/_hzQ36SgmxzFx
https://dl.doubtnut.com/l/_7Um4lMUUJQH0

C.2s

D. None of these

Answer: B

o Watch Video Solution

17. Two charge spheres separated at a distance d
exert a force F on each other. If they are immersed
in a liquid of dielectric constant K=2, then the

force (if all conditions are same) is

AF/2


https://dl.doubtnut.com/l/_7Um4lMUUJQH0
https://dl.doubtnut.com/l/_tLaU8DNUthww

B. F’

C.2F

D.4F

Answer: A

o Watch Video Solution

18.If a charge on the body is 1nC, then how many

electrons are present on the body?

A.1.6 x 10™

B.6.25 x 10°


https://dl.doubtnut.com/l/_tLaU8DNUthww
https://dl.doubtnut.com/l/_u9qtVQcvSM5W

C.6.25 x 10%*7

D.6.25 x 1078

Answer: B

o Watch Video Solution

19. Electric field at a point of distance r from a
uniformly charged wire of infinite length having
linear charge density A is directly proportional to

A.'r'_1

B.r


https://dl.doubtnut.com/l/_u9qtVQcvSM5W
https://dl.doubtnut.com/l/_04jXPQFz2E2j

Answer: A

o Watch Video Solution

20. Two equal and opposite charges of masses m;
and mo are accelerated in a uniform electric field
through the same distance. What is the ratio of
their accelerations, if their ratio of masses is
mi

— = 0.5?
m2


https://dl.doubtnut.com/l/_04jXPQFz2E2j
https://dl.doubtnut.com/l/_N4vyVpxJVV4G

a1

A.— = 0.5
as
a

B. & — 1
as
a

C. = —9
as
a

D. L — 3
as

Answer: C

° Watch Video Solution

21. An electric dipole of dipole moment p is placed

in a uniform external electric field E. Then, the

A. torque experienced by the dipoleis £ X p


https://dl.doubtnut.com/l/_N4vyVpxJVV4G
https://dl.doubtnut.com/l/_XkdUB0TpEJh8

B. torque is zero, if p is perpendicular to E

C.torque is maximum, if p is perpendicular to

D. potential energy is maximum, if p is parallel

to E

Answer: C

° Watch Video Solution

22. An electric dipole in a uniform electric field

experiences (When it is placed at an angle 8 with


https://dl.doubtnut.com/l/_XkdUB0TpEJh8
https://dl.doubtnut.com/l/_PRU9opDvAyX8

the field)

A.Both a torque and a net force

B. Only a force but no torque

C. Only a torque but no net force

D. No torque and no net force

Answer: A

o Watch Video Solution

23. What is the nature of Gaussian surface

involved in Gauss's law of electrostatics?


https://dl.doubtnut.com/l/_PRU9opDvAyX8
https://dl.doubtnut.com/l/_VbReFr2unrnt

A. Scalar

B. Electrical

C. Magnetic

D. Vector

Answer: D

° Watch Video Solution

24. Two path balls carrying equal charges are
suspended from a common point by strings of

equal length, the strings are rightly clamped at


https://dl.doubtnut.com/l/_VbReFr2unrnt
https://dl.doubtnut.com/l/_SrG9VXdJu9a1

half the height. The equilibrium separation

between the balls, now becomes :

|
:
]
|
|
|
m
",.

|
|
|
|
I
|
I
I
|
|
I
v

>

W
N TN, N,

<3 g‘n—\
X

N
[\

ST S

o

w|E3~"
N——

Answer: B

| o WMlakd. \ N daa CAliibkiam



https://dl.doubtnut.com/l/_SrG9VXdJu9a1

YVAillll VIUCUVU JUVUIULIVII ) )

25. An electric charge does not have which of the

following properties?

A. Total charge conservation

B. Quantisation of charge

C. Two types of charge

D. Circular line of force

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_SrG9VXdJu9a1
https://dl.doubtnut.com/l/_pGLSpR4miz5n
https://dl.doubtnut.com/l/_pXFGsRGubzSf

26. The net electric force on a charge of +3uC' at
the mid-point on the line joining two charges of
magnitude +2uC and +2uC separated by the
distance of 6 mm, is

A. 6000 N

B.500 N

C.60N

D. zero

Answer: D

° Watch Video Solution



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

27. The force of repulsion between two electrons
at a certain distance is F. The force between two
protons separated by the same distance is

(m, = 1836m,)
A. 2F

B.F

C.1836 F

F
D. ——
1836

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_pMurfq2h2i1k

28. A point charge q is placed at a distance a /2
directly above the centre of a square of side a.

The electric flux through the square is

A.(a) q/eg

B. (b) ¢/ 2¢,

q
C.(c) —
()480

D.(d) g/ g

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_pMurfq2h2i1k
https://dl.doubtnut.com/l/_xixC6wuEMh8h

29, Electrical force is acting between two charge

kept in vacuum. A copper plate is placed between

the charges, the force now is

A. (a) more

B. (b) less but not zero

C. (c) remains unchanged

D. (d) zero

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_xixC6wuEMh8h
https://dl.doubtnut.com/l/_GFtJuAiR0iHj

30. Equal charges q are placed at the vertices A
and B of an equilatral triangle ABC' of side a.

The magnitude of electric field at the point C'is

q
" dmega?
V'3q
" dmega?
V2q
" Arega?
2q
" Arega?

A

C

D

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_L7LkOVIGfd64
https://dl.doubtnut.com/l/_BOMOSqAfKsMO

31. Two charges +4e and +e are at a distance z
apart. At what distance,a charge g must be placed

from charge +e so that is in equilibrium

Answer: B

o Watch Video Solution



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

32. A mass m = 20g has a charge ¢ = 3.0mC. It
moves with a velocity of 20 m/s and enters a
region of electric field of 80 N/C in the same
direction as the velocity of the mass. The velocity
of the mass after 3 s in this region is

A. 40ms 1

B.44ms !

C.56ms !

D. 80ms !

Answer: C



https://dl.doubtnut.com/l/_fGzzL8OBUY1O

| ¥ Vvatcn video solution |

33. A rod lies along the X-axis with one end at the
origin and the other at £ — oo. It carries a

uniform charge ACm ~'. The electric field at the

point £ = — a on the axis will be
AE= 2 ( - z)
dmega
8. = —> (z)
dmrega
CE= 2 ( - z)
27T8()a
D.E— —2 (z)
2TEena

Answer: C



https://dl.doubtnut.com/l/_fGzzL8OBUY1O
https://dl.doubtnut.com/l/_RoXHfPmcwte4

I o Watch Video Solution

34. Consider the charge configuration and a
spherical Gaussian surface as shown in the figure.
When calculating the flux of the electric field over

the spherical surface, the electric field will be due


https://dl.doubtnut.com/l/_RoXHfPmcwte4
https://dl.doubtnut.com/l/_D4NrloriCrC0

to.

/
/

/
s

\\ _.Qi /

=

P

A. + g3 alone
B. —|—ql and —|—Q3
C.+q, +gsand —q

D.+q; and )


https://dl.doubtnut.com/l/_D4NrloriCrC0

Answer: C

° Watch Video Solution

35. What is the flux through a cube of side a if a

point charge of q is at one of its corner.

2
A=
€0

Answer: B


https://dl.doubtnut.com/l/_D4NrloriCrC0
https://dl.doubtnut.com/l/_nlKpqHu3kgBT

° Watch Video Solution

36. If the electric field given by (5’2 + 47 + 9/%),
then the electric flux through a surface of area 20
unit lying in the yz- plane will be

A. 100 unit

B. 80 unit

C. 180 unit

D. 20 unit

Answer: A



https://dl.doubtnut.com/l/_nlKpqHu3kgBT
https://dl.doubtnut.com/l/_KVpCWAWysbun

| & Watch Video Solution

37. A charge Q is to be divided on two objects.
What should be the values of the charges on the
objects so that the force between the objects can

be maximum?

D. None of these

Answer: A


https://dl.doubtnut.com/l/_KVpCWAWysbun
https://dl.doubtnut.com/l/_H8jDRnF7eqsH

o Watch Video Solution



https://dl.doubtnut.com/l/_H8jDRnF7eqsH

