ELECTRIC CHARGES
AND FIELDS

FACT/DEFINITION TYPE QUESTIONS

5.
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Charge is the property associated with matter due to which it

produces and experiences

(a) electric effects only

(b) magnetic effects only

(¢) both electric and magnetic effects

(d) None of these

Charge is

(a) transferable (b) associated with mass

(c) conserved (d) All of these

A body is positively charged, it implies that

(a) there is only positive charge in the body.

(b) there is positive as well as negative charge in the body
but the positive charge is more than negative charge

(c) there is equal positive and negative charge in the body
but the positive charge lies in the outer regions

(d) negative charge is displaced from its position

On rubbing, when one body gets positively charged and

other negatively charged, the electrons transferred from

positively charged body to negatively charged body are

(a) valence electrons only

(b) electrons of inner shells

(c) both valence electrons and electrons of inner shell

{d) yet to be established

Which of the following is the best insulator?

(a) Carbon (b) Paper

(c) Graphite (d) Ebonite

Ifa body is negatively charged, then it has

(a) excess of electrons  (b) excess of protons

(c) deficiency of electrons (d) deficiency of neutrons

When a body is charged by induction, then the body

(a) becomes neutral

(b) does not lose any charge

(c) loses whole of the charge on it

(d) loses part of the charge on it

On charging by conduction, mass of a body may

(a) increase (b) decreases

(c) increase or decrease (d) None of these

10.
11.
12.

13.

Quantisation of charge implies

(a) charge cannot be destroyed

(b) charge exists on particles

(c) thereisa minimum permissible charge on a particle

(d) charge, which is a fraction of a coulomb is not possible.

If an object possesses an electric charge, it is said to be

electrified or ... 4 ... When it has no charge, it is said to

be ... B ... Here, A and B refer to

(a) charged, neutral (b} neutral, charged

(c) discharged, charged (d) active, reactive

A positively charged rod 1s brought near an uncharged

conductor. If the rod is then suddenly withdrawn, the charge

left on the conductor will be

(a) positive (b) negative

(c) =zero (d) cannot say

Two spheres A and B of exactly same mass are given equal

positive and negative charges respectively. Their masses

afier charging

(a) remains unaffected (b) mass of A= mass of B

(¢) massof A<massof B (d) Nothing can be said

When a comb rubbed with dry hair attracts pieces of paper.

This is because the

(a) comb polarizes the piece of paper

(b) comb induces a net dipole moment opposite to the
direction of field

(c) electric field due to the comb is uniform

(d) comb induces a net dipole moment perpendicular to
the direction of field

When some charge is transferred to ...A4... it readily gets

distributed over the entire surface of ... A... Ifsome charge

is put on ... B..., it stays at the same place.

Here, A and B refer to

(a) insulator, conductor (b) conductor, insulator

(c) insulator, insulator (d) conductor, conductor

Quantisation of charge was experimentally demonstrated by

(a) Einstein’s photoelectric effect

(b) Frank-Hertz experiment

(¢) Davisson and Germer experiment

(d) Millikan’s oil drop experiment
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16.

17.

18.

19.

20.

21.

22,

23.

24.

26.

Get More Learning Materials Here : &

In annihilation process, in which an electron and a positron
transform into two gamma rays, which property of electric
charge is displayed?

(a) Additivity of charge
(b) Quantisation of charge
(¢) Conservation of charge

(d) Attraction and repulsion

The law, governing the force between electric charges is
known as

(a) Ampere's law (b) Ohm's law

(c) Faraday's law (d) Coulomb's law

The value of electric permittivity of free space is

@ 9 x 10° NC?/m? (b) 8.85 x 10712Nm?/C? sec
(c) 8.85x 10712 CUNm? (d) 9 x 109C2/Nm?
Coulomb’s law is true for

(a) atomic distances (= 10~ m)

(b) nuclear distances (= 1013 m)

(c) charged as well as uncharged particles

(d) all the distances

What happens when some charge is placed on a soap
bubble?

(a) Its radius decreases  (b) Its radius increases

(c) The bubble collapses (d) None of these
Two point charges + Q and + q are separated by a certain
distance. If+ Q >+ q then in between the charges the electric
field is zero at a point
(a) closerto+Q
(b) closerto+q

(c) exactlyat the mid-point of line segment joining + Q and

+q.

(d) no where on the line segment joining + Q and + q.

An electric field can deflect

(a) neutrons (b) X-rays

(c) ry-rays (d) o-particles

The unit of electric field is not equivalent to

(@ N/C by J/C

(c) Vim (dy J/Cm

If'an electron has an initial velocity in a direction different
from that of an electric field, the path of the electron is
(a) astraight line (b) acircle
(c) anellipse (d) aparabola

A charged particle is free to move in an electric field. It will
travel

(a) always along a line of force

(b) along a line of force, if its initial velocity is zero

(c) alonga line of force, ifit has some initial velocity in the

direction of an acute angle with the line of force

(d) none of the above

Ifa linear isotropic dielectric is placed in an electric field of
strength E, then the polarization P is

(a) independent of E

(b) inversely proportional to E

(c) directly proportional to \/E
(d) directly proportional to E

27.

28.

29,

30.

31

32.

33.

34.

35.

36.

A point charge is kept at the centre of metallic insulated

spherical shell. Then

(a) electric field out side the sphere is zero

(b) electric field inside the sphere is zero

(c) net induced charge on the sphere is zero

(d) electric potential inside the sphere is zero

[t one penetrates a uniformly charged spherical cloud,

electric field strength

(a) decreases directly as the distance from the centre

(b) increases directly as the distance from the centre

(¢) remains constant

(d) None of these

Electric lines of force about a negative point charge are

(a) circular anticlockwise

(b) circular clockwise

(¢) radial, inwards

(d) radial, outwards

Electric lines of force

(a) exist everywhere

(b) exist only in the immediate vicinity of electric charges

(¢) exist only when both positive and negative charges
are near one another

(d) areimaginary

Positive electric flux indicates that electric lines of force are

directed

(a) outwards (b) inwards

(c) either (a) or (b) (d) None of these

The S.I. unit of electric flux is

(a) weber (b) newton per coulomb

(¢) wolt x metre (d) joule per coulomb

If the flux of the electric field through a closed surface is

zero, then

(a) theelectric field must be zero everywhere on the surface

(b) the electric field may not be zero everywhere on the
surface

(c) the charge inside the surface must be zero

(d) the charge in the vicinity of the surface must be zero

Electric flux over a surface in an electric field maybe

(a) positive (b) negative

(c) zero (d) All of the above

[fthe electric flux entering and leaving an enclosed surface

respectively is ¢; and ¢, the electric charge inside the surface

will be

@ (dy+0,)%e, (®) (0,— ) % &,

© (@ +dy)xe, (@ (0%,

For distance far away from centre of dipole the change in

magnitude of electric field with change in distance from the

centre of dipole is

(a) =zero.

(b) same in equatorial plane as well as axis of dipole.

(¢) more in case of equatorial plane of dipole as compared
to axis of dipole.

(d) more in case of axis of dipole as compared to equatorial
plane of dipole.
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37. A region surrounding a stationary electric dipoles has 47. An electric dipole is placed at the centre of a sphere
(a) magnetic field only then
(b) electric field only (a) the flux of the electric field through the sphere is not
Z€ro.

(b) the electric field is zero at every point of the sphere.

(c) the electric field is not zero anywhere on the sphere.

(d) theelectric field is zero on a circle on the sphere.

(c) both electric and magnetic fields
(d) no electric and magnetic fields

38. The electric field at a point on equatorial line of a dipole
and direction of the dipole moment
(a) will beparallel 48. Ifadipole of dipole moment p is placed in a uniform electric
(b) will be in opposite direction

(© will be perpendicula field E, then torque acting on it is given by
c) wi perpendicular

(d) are not related @ T=pE (b) 7=pxE

39. Debye is the unit of L. = L. =
(a) electric flux (b) electric dipole moment © 7= p+E ‘[d} t=p-E _ )
(c) electric potential (d) electric field intensity 49. An electric dipole has a pair of equal and opposite point

charges ¢ and —¢q separated by a distance 2x. The axis of

the dipole is

(a) from positive charge to negative charge

(b) from negative charge to positive charge

(c) Perpendicular to the line joining the two charges
drawn at the centre and pointing upward direction

(d) Perpendicular to the line joining the two charges
drawn at the centre and pointing downward direction

. Gauss’s law states that

40. An electric dipole will experience a net force when it is placed
in
(a) auniform electric field
(b) anon-uniform electric field
(c) both (a) and (b)
(d) None of these
41. An electric dipole s kept in a non-uniform electric field. It
experiences 50
(a) aforce and a torque
(b) a force but not a torque (a) the total electric flux through a closed surface is 2
(c) atorque but no force
(d) neither a force nor a torque
42. The formation ofa dipole is due to two equal and dissimilar

point charges placed at a g
(a) short distance (b) long distance times the total charge enclosed by the closed surface.

" e
times the total charge placed near the closed surface.

|
(b) the total electric flux through a closed surface is —

(c) above each other (d) none of these 1
. . = . . . (c) thetotal electric flux through an open surfaceis — times
43. [fadipole of dipole moment p is placed in a uniform electric

the total charge placed near the open surface.

field E , then torque acting on it is given by (d) the line integral of electric field around the boundary of
@ T=pE (b) T=pxE an open surface is L] times the total charge placed near
2 > £
> =D u d T=p—

(9 T=p+E @ T=p-E the open surface.
44. If £ be the electric field strength of a short dipole at a 51, The Gaussian surface

point on its axial line and £_ that on the equatorial line at (a) can pass through a continuous charge distribution.

the same distance, then (b) cannot pass through a continuous charge distribution.

@ E=2E, (b) E,=2E, (¢) can pass through any system of discrete charges.

() E,=E, _ (d) None of the above (d) can pass through a continuous charge distribution as
45. When an electric dipole P is placed in a uniform electric well as any system of discrete charges.

52. Gauss's law is valid for
(a) any closed surface
(b) only regular close surfaces
(c) any open surface
(d) only irregular open surfaces
53. The total electric flux emanating from a closed surface
enclosing an o-particle is (e-electronic charge)

field E then at what angle between P and E the value
of torque will be maximum?
(a) 90° (b) ¢
(c) 1807 (d) 45°

46. An electric dipole is placed at an angle of 30° to a
non-uniform electric field. The dipole will experience
(a) atranslational force only in the direction of the field

(b) atranslational force only in the direction normal to the 2e b =
e (@ - (b)
direction of the field &g £
(c) atorque as well as a translational force £ge
(d) atorque only (c) eg (d —
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55.

56.

57.

58.

59.

60.

61.

The electric field due to an infinitely long straight uniformly
charged wire at a distance r is directly proportional to

(@ r b) 2

I
© - d =

r r

For a given surface the Gauss's law is stated as @E dA=0 .
From this we can conclude that

(a) E is necessarily zero on the surface

(b) Eis perpendicular to the surface at every point

(c) the total flux through the surface is zero

(d) the flux is only going out of the surface

The electric field inside a spherical shell of uniform surface
charge density is

(a) zero

(b) constant different from zero

(c) proportional to the distance from the curve

(d) None of the above

The electric field near a conducting surface having a
uniform surface charge density is given by

(a) S and is parallel to the surface
Ep

(b) 28 and is parallel to the surface

£
o . .
(c) — and is normal to the surface
€
2o .
(d) = and is normal to the surface
0

A hollow sphere of charge does not have electric field at

(a) outer point (b) interior point

(c) beyond 2 m (d) beyond 100 m

Charge motion within the Gaussian surface gives changing

physical quantity

(a) electric field (b) electric flux

(c) charge (d) gaussian surface area

Gauss’s law is true only if force due to a charge varies as

@ r! (b) r2

@ ¥3 @ r*

What about Gauss’s theorem is not incorrect?

(a) It can be derived by using Coulomb's Law

(b) It is valid for conservative ficld obeys inverse square
root law

(c) Gauss’s theorem is not applicable in gravitation

(d) Both (a) & (b)

STATEMENT TYPE QUESTIONS

62.
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Study of charges, by scientists, concludes that

. there are two kinds of electric charges.

II. bodies like plastic, fur acquire elecrtic charge on
rubbing.

M. like charges attract, unlike charges repel each other.

IV. the property which differentiates two kinds of
charges is called the polarity of the charge.

63.

64.

65.

66.

67.

68.

Which of the above statements is incorrect?

(a) Onlyl (b) OnlyII

(c) Onlylll (d) OnlylV

Which of the following statements is incorrect?

I.  The charge g on a body is always given by ¢ = ne,
where # is any integer, positive or negative.

II. By convention, the charge on an electron is taken to
be negative.

II. The fact that electric charge is always an integral
multiple of ¢ is termed as quantisation of charge.

IV. The quatisation of charge was experimentally
demonstrated by Newton in 1912,

(a) Onlyl (b) Only Il

(¢) OnlylV (d) OnlyIll

Select the correct statements Coulomb's law correctly

describes the electric force that

. binds the electrons of an atom to its nucleus

II. binds the protons and neutrons in the nucleus of an

atom

Ill. binds atoms together to form molecules

(a) TandII (b) IandIII

(c) MandIIl (d) L MandIIl

Select the correct statements from the following

I.  Inside a charged or neutral conductor, electrostatic
field is zero

II. The electrostatic field at the surface of the charged
conductor must be tangential to the surface at any

point

HI. There is no net charge at any point inside the
conductor

(a) TandII (b) TandIIl

(c) MandI (d) LIandII

In a uniform electric field E a charge +q having negligible

mass is released at a point. Which of the following statements

are correct?

L Velocity increases with time.

II. A force acts on it in the direction of electric field.

MI. Its momentum changes with time.

(a) landll (b) IMandlll

(c) TandIII (d) I IandIII

Field due to multiple charges at a point is found by using

[.  superposition principle.

1.  Coulomb’s law.

III. law of conservation of charges.

(a) landIl (b) II and I11

(c) IandIIl (d) I, II and 111

Select the incorrect statements about electric field lines.

L Two electric field lines can never cross each other.

II. They start from positive charge and end at negative
charge.

IIl. Electric field lines form closed loops.

(a) TandIl (b) Land II1

(c) IlandIIl (c) L IandIII

@ www.studentbro.in



69.

70.

71.

An electric dipole of moment p is placed in a uniform
electric field E. Then

I the torque on the dipole is P x E.

74.

II. the potential energy of the system is p-E.

HI. the resultant force on the dipole is zero.

Which of the above statements is/are correct

(a) 1,11 and III (b) 1andIII

(c) Onlyl (d) IandIl

Select the incorrect statements from the following.

. Polar molecules have permanent electric dipole moment.

L. CO,molecule is a polar molecule.

lIl. H,Oisanon-polar molecule.

(a) IlandIII (b) landIl

(c) TlandlIIl (d) I, ITandlll

Select the correct statements from the following.

. The electric field due to a charge outside the Gaussian
surface contributes zero net flux through the surface.

. Total flux linked with a closed body, not enclosing any
charge will be zero.

. Total electric flux, if a dipole is enclosed by a surface is
Zero.

(a) landll

(¢) TandIIl

(b) IandIll
(d) I ITandIII

MATCHING TYPE QUESTIONS

72,

73.
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Match Column I and Column II.
Column1

(A) Additivity of charge

Column 1
(1) (n+5 U BathKr

+ 3,0
(2) -5pC+15uC=10uC
(3) Gold nucleus repels
alpha particle.
(4) q=ne

(B) Conservation of charge
(C) Quantisation of charge

(D) Attraction and
repulsion

(@) (A)—=(3),(B)—>(2),(C)—(4), (D)—>(1)

(®) (A)—(2),(B)—>(4),(C)—(1), (D)—>(3)

() (A)—=>(2),(B)—>(1),(C)—>(4), (D)—>(3)

(d) (A)—=(1),(B)—(2),(CO)—=(3), (D)= (4)

Match the physical quantities in column I and the information

related to them in Column II.
Column|

(A) Electric dipole moment

(B) Electric field

(C) Electric flux

Column 11

(1) Vector product

(2) Scalar product

(3) Points towards positive
charge

(4) Pointsaway from
positive charge

(D) Torque

(@ (A)—>(3),(B)—>(2),(C)—>(4), (D)= (1)
(b) (A)—(1),(B)—=>(3),(C)—> @), (D)—>(2)
©) (A)=(3),(B)—=4),(O)—=(2). (D)—(1)
(d) (A)—>(1),(B)=>(2),(C)—>(3), (D)>#
Column I Column II
) ) Charge
(A) Linear charge density 1 m
Charge
(B) Surface charge density (2) Length
. Charge
(C) Volume charge density 3) " AfiE

(D) Discrete charge (4) System consisting of
distribution ultimate individual
charges

(@) A—>(2),B—>(3),C—>(1),D->(4

) A->(1),B—>@3),C—->(1),D->#

c) A—-(3),B—=>(1),C—>(2),D—>#

(d A->@3).,B—>12),C—->(),D->®

Column II deseribe graph for charge distribution given in
column-1. Match the description.

Column Column I1

(A) Uniformlychargedring (1)

v
(B) Infinitelylarge charge  (2)
conducting sheet r

(C) Infinite non conducting (3) E

¥
(D) Hollow non conducting (4) 1
sphere \
L

(@) A—>(1,2,B>3).C—>(3),D>4)

(b) A—>(3.4.B—>(2),C—>(3.1),D—>(4)
() A= (1),B—>(2),C—>(3),D—=(4)

(d A->2).B—>3),C—>4).D—-> (1)
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76. Match the entries of column I with that of Column II.
Columnl Column I1

(A) Coulomb’s law (1) Total electric flux
through a closed
surface.

(2) Vector sum of forces.

(3) Force is inversely

(B) Gauss’slaw

(C) Principle of
superposition
of distance

(4) Discrete nature of
charge

@ (A)—=(2),B)—>3).(C)—> (), (D)—> (4

(b) (A)—>(3), (B)—>(1),(C)—>(2), (D)—>(4)

(©) (A)=(1),(B)=>@),(C)=>(3), (D)=>(2)

(d) (A)—=>(1),(B)=(2),(C)—>(3), (D)= (4)

(D) Quantisation of charge

77.

m

Electric field

1

Distance r —>

Column1 Column I1
(A) Electric field ofapoint (1) P
sized dipole.
(B) Electric fieldduetoan  (2) Q
infinitely long straight
uniformly charged wire.
(C) Electric field duetoa 3) R
uniformly charged
plane sheet.
(D) Electric field due toa 4 S

point charge.
(@) (A)—(2),(B)—(4),(C)-(3), (D)—(1)
(b) (A)=>(4).(B)—>(3).(C)—>(2), (D)—>(1)
(©) (A)—=>(1).(B)—>(2).(C)—=>(3), (D)=
(d) (A)—>(3),(B)—=>(1).(C)—(4), (D)—>(2)
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proportional to square

78.

Match the source of charge given in Column I with

expressions of electric field produced by them in Column II.

Column I

(A) Pointcharge

(B) Infinitelylong straight

uniformly charged wire

(C) Uniformly charged

infinite plane sheet

(Dy Ata point inside a
uniformly charged thin

spherical shell.

The curves in the graph show the variation of electric field E
with distance r for various kinds of charge distributions given
in Column I. Match them with their correct curves in Column II.

Column IT

(1

2ne,r
i i
@ 2,

(30

@) dne,

@ (A)—=(1),(B)—=>(3),(C)—>), (D)= (2)
(b) (A)—(4),(B)—>(3),(C)—>(2), (D)—>(1)

© (A)—=@),B)=>(1).(C)=2). (D)=3)
(d) (A)=(2).(B)=>(4), (C)— (1), (D)—>(3)

DIAGRAM TYPE QUESTIONS

79. The figure shows a charge + ¢ at point P held in equilibrium
in air with the help of four + g charges situated at the vertices
of a square. The net electrostatic force on q is given by

(a) Gauss’slaw
(b) Coulomb’s law

(c) Principle of superposition

(d) net electric flux out the position of +¢.

80.

Which of the following graphs shows the correct variation

of force when the distance r between two charges varies ?

(@) T
F

Force

Distance ¥—>

(b) T
F
8
£
Distance r—>
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F F }l
3 3 |
£ = Q a i2a a a g
|
I
|
Distance r—> Distance r—> H
81. A large nonconducting sheet M is given a uniform charge
density. Two uncharged small metal rods A and B are placed
near the sheet as shown in figure. Then (¢ ¥ '; (d) J Il %
I
A B i
I
f | | | 0 x 0 e
a 2a a 2a
(a) M attracts A (b) M attracts B g

(c) A attracts B (d) All of the above

A metal sphere is being charged by induction using a
charged rod, but the sequence of diagrams showing the
process misplaced.

82.

rod

Correct order of charging is
@ [>I-SIM->IVoV

b) VoIlloll—=>I-1V 8s.

© Voll=sl—-1l—1v

(d)

83. Figure shows two charges of equal magnitude separated by

a distance 2a. As we move away from the charge situated at

x = 0 to the charge situated at x = 2a, which of the following
graphs shows the correct behaviour of electric field ?

Voll>Il-1-V
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84.

In the figure, charge q is placed at origin O. When the charge
q is displaced from its position the electric field at point P
changes

(a) at the same time when q is displaced.
. opP ; -
(b) at atime after i where c is the speed of light.

) OPcosB
(c) atatime after — .

OPsin®

(d) atatime after

Figure shows some of'the electric field lines corresponding
to an electric field. The figure suggests that

(@) E,>Eg>E (b) E,=Eg=E.
(©) E,=E.>Eg (d) E,=E.<Eg
@) www.studentbro.in



86. The spatial distribution of electric field due to charges
(A, B) is shown in figure. Which one of the following
statements is correct ?

(a) Ais+veand B—ve, |A| > |B|
(b) Ais—veandB+ve, |A|=|B|
(¢) Bothare+vebutA=B

(d) Bothare —ve butA>B
87. Inthe figure the net electric flux through thearea A is ¢ = £ - A

when the system is in air. On immersing the system in water
the net electric flux through the area

>4

(a) becomes zero (b) remains same

(c) increases (d) decreases

Which of the following graphs shows the correct behaviour
ofelectric flux through the surface S when it is rotated by an
angle 90° clockwise in a uniform electric field?

88.

=
E

-1
L
VWYY YV

—
-4
R

=

Electric flux

N

Angle rotated (0)

™

Angle rotated (0)

Electric flux

Angle rotated (0)

7

Angle rotated (8)

(d)

Electric flux
-
Electric flux
-=-
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89.

90.

Which of'the following graphs correctly show the change of
electric flux ¢ with time t through the surface S when the
charge +Q is moved away from the surface?

+Q
«—e
S
(@ 4 () 1
¢ ¢
% £l
@ m
Time t—> Time 1—>
(c) T (d) T
¢
¢ .
2 1%

& \ 2
E =

Time t—> Time —>
Which of the following graphs shows the correct variation in
magnitude of torque on an electric dipole rotated in a uniform
electric field from stable equillibrium to unstable equillibrium?

@ 1 (b)
T !
3 2
g g
= =
Angle rotated§ —> Angle rotated 06—
© @ 1
! !
g g
Angle rotated 8 —> Angle rotated 0 —>
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o1.

92,

Figure shows the part of an infinite plane sheet of charge.

+
+
+
P b
+
O + 4+ A t
& -+
+
ot
+
+
T 4
+
+

Which of the following graphs correctly shows the behaviour
of electric field intensity as we move from point O to A.

@ o SN
o I o=
U= i = E
o | 5]
B ! k=
3 | 3
= = i
= : m -
O Distance O Distance A
© 3 ) o
3] o
= =
= = I
2 ks I
&5 0 1
I

O Distance A Distance

A charge q is placed at the centre of the open end of a
cylindrical vessel. The flux of the electric field through the
surface of the vessel is

(a) zero
(¢} q/2¢,

(b) alg,
(d) 2q/c,

ASSERTION- REASON TYPE QUESTIONS

(a)
(b)

(c)
(d)

Get More Learning Materials Here : &

Directions : Each of these questions contain two statements,
Assertion and Reason. Each of these questions also has four
alternative choices, only one of which is the correct answer. You
have to select one of the codes (a), (b), (c) and (d) given below.

Assertion is correct, reason is correct; reason is a correct
explanation for assertion.

Assertion is correct, reason is correct; reason
correct explanation for assertion

Assertion is correct, reason is incorrect

is not a

Assertion is incorrect, reason is correct.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

Assertion : When bodies are charged through friction,
there is a transfer of electric charge from one body to
another, but no creation or destruction of charge.
Reason : This follows from conservation of electric charges.
Assertion : The tyres of aircraft are slightly conducting.
Reason : If a conductor is connected to ground, the extra
charge induced on conductor will flow to ground.
Assertion : Some charge is put at the centre ofa conducting
sphere. It will move to the surface of the sphere.

Reason : Conducting sphere has no free electrons at the
centre.

Assertion : Coulomb force and gravitational force follow
the same inverse-square law.

Reason : Both laws are same in all aspects.

Assertion : The coulomb force is the dominating force in
the universe.

Reason : The coulomb force is weaker than the gravitational
force.

Assertion : Ifthere exists coulomb attraction between two
bodies, both of them may not be charged.

Reason : In coulomb attraction two bodies are oppositely
charged.

Assertion : A deuteron and an a-particle are placed in an
éectricfidd. IfF| and F, be the forces acting on them and
a, and a, be their accelerations respectively then, a; = a,.
Reason : Forces will be same in electric field.

Assertion : The property that the force with which two
charges atiract or repel each other are not affected by the
presence of a third charge.

Reason : Force on any charge due to a number of other
charge is the vector sum of all the forces on that charge
due to other charges, taken one at a time.

Assertion : A metallic shield in form of'a hallow shell may be
built to block an electric field.

Reason : In a hollow spherical shield, the electric field inside
it is zero at every point,

Assertion : A point charge is brought in an electric field, the
field at a nearby point will increase or decrease, depending
on the nature of charge.

Reason : The electric field is independent of the nature of
charge.

Assertion : Consider two identical charges placed distance
2d apart, along x-axis.

The equilibrium of a positive test charge placed at the point
O midway between them is stable for displacements along
the x-axis.

Reason: Force on test charge is zero.
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104.

106.

107,

108.

109.

110.

111.

112.
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Assertion : When a conductor is placed in an external
electrostatic field, the net electric field inside the conductor
becomes zero after a small instant of time.,

Reason : Itis not possible to set up an electric field inside a
conductor.

Assertion : A uniformly charged disc has a pin hole at its
centre. The electric field at the centre of the disc is zero.

Reason : Disc can be supposed to be made up of many
rings. Also electric field at the centre of uniformly charged
ring is zero,

Assertion : Electric lines of field cross each other.

Reason : Electric field at a point superimpose to give one
resultant electric field.

Assertion : On bringing a positively charged rod near the
uncharged conductor, the conductor gets attracted towards
the rod.

Reason : The electric field lines of the charged rod are
perpendicular to the surface of conductor.

Assertion ; Four point charges q;. g,. qy and q are as
shown in figure. The flux over the shown Gaussian surface
depends only on charges q; and q,.

®q,

Gaussian
surface

®q;

Reason : Electric field at all points on Gaussian surface
depends only on charges q; and qj.

Assertion : On disturbing an electric dipole in stable
equillibrium in an electric field, it returns back to its stable
equillibrium orientation.

Reason : A restoring torque acts on the dipole on being
disturbed from its stable equillibrium.

Assertion : On going away from a point charge or a small
electric dipole, electric field decreases at the same rate in
both the cases.

Reason : Electric field is inversely proportional to square
of distance from the charge or an electric dipole.

Assertion : The electric flux of the electric field § E«dA is

zero. The electric field is zero everywhere on the surface.
Reason : The charge inside the surface is zero.

Assertion : On moving a distance two times the initial
distance away from an infinitely long straight uniformly
charged wire the electric field reduces to one third of the
initial value.

Reason : The electric field is inversely proportional to the
distance from an infinitely long straight uniformly charged
wire.

CRITICAL THINKING TYPE QUESTIONS

113.

114.

116.

117.

118.

119.

The metal knob of a gold leaf electroscope is touched with a

positively charged rod. When it is taken away the leaves

stay separated. Now the metal knob is touched by negatively

charged rod. The separation between the leaves

(a) increases

(b) decreases

(c) remainssame

(d) first increases then decreases.

Two identical metal spheres A and B are supported on

insulating stands and placed in contact. What kind ofcharges

will A and B develop when a negatively charged ebonite rod

is brought near A?

(a) A will have a positive charge and B will have a negative
charge

(b) A will have a negative charge and B will have a positive
charge

(c) Both A and B will have positive charges

(d) Both A and B will have negative charges

. The force of repulsion between two electrons at a certain

distance is F. The force between two protons separated by
thesamedistanceis (m, = 1836 m,)

(a) 2F (b F
. F
(¢) 1836F (d) 1836
The force between two small charged spheres having

charges of 1 x 10 TCand2x 1077 C placed 20 cm apart
in air is

(@) 45x%102N (b) 4.5x 103N

() 54x102N (d) 54x103N

Two charge ¢ and —3q are placed fixed on x—axis separated
by distance d. Where should a third charge 2¢ be placed
such that it will not experience any force ?

q —3q
A= d »3
d=3d d+3d
(a) ———— (b) ———
2 2
d+3d d—3d
(c) > (d) ST

Two insulated charged metalic sphere P and O have their
centres separated by a distance of 60 cm. The radii of P
and @ are negligible compared to the distance of
separation. The mutual force of electrostatic repulsion if
the charge on each is 3.2 x 1077 C is

(8 52x10%*N (b) 25x 103N

(©) 1.5x 103N (d) 3.5x10%N

If a charge q is placed at the centre of the line joining two
equal charges Q) such that the system is in equilibrium then
the value of q is

@ Q2 (b) —QR2
© Q4 @ Q4
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120. Two positive ions, each carrying a charge g, are separated
by a distance d. If F¥ is the force of repulsion between the
ions, the number of electrons missing from each ion will be
(e being the charge of an electron)

4re) Fd* dme) Fe?
@ Ta DN
2 2
41“;0 Fd 4TEEO Fd
(c) — a3 (d) q—2
e

121. Three charge q, Q and 4q are placed in a straight line of
length 7 at points distant 0, % and [ respectively from one

end. In order to make the net froce on q zero, the charge Q
must be equal to

@ —q (b) -2q
© @ g
122. Force between two identical charges placed at a distance of

rin vacuum is F. Now a slab of dielectric of dielectric contrant
4 is inserted between these two charges. If the thickness of
the slab is 1/2, then the force between the charges will

become

a) F b) 2F

(a ( 5
4

(c) ) F (d) )

123. Two particle of equal mass m and charge q are placed at a
distance of 16 cm. They do not experience any force. The

q .
value of = is

125. A uniformly charged conducting sphere of 4.4 m diameter
has a surface charge density of 60 uC m™2. The charge on
the sphere is

(a) 7.3x1073C (b) 3.7x10°C

() 73x10°%C (d) 3.7x1073C

A rod of length 2.4 m and radius 4.6 mm carries a negative
charge of 4.2 x 10~7 C spread uniformly over it surface.
The electric field near the mid—point of the rod, at a point
on its surface is

(a) -8.6x10°NC! (b) 8.6x10*NC!

() -6.7x 10°N C! (d) 6.7 x 104N C!
Ifelectric field in a region is radially outward with magnitude
E = Ar, thecharge contained in a sphere of radius r centred at
the origin is

126.

127.

I 3

a Ar b) 4ne Ard
®) dne, LR

) d dng A
© 4TI8(, r ) r

128. The electric field intensity just sufficient to balance the earth’s
gravitational attraction on an electron will be: (given mass

and charge of an electron respectively are 9.1 x107! kg and

1.6x1077C.)
(a) -5.6x1071IN/C (b) —4.8x=1015N/C
(€ -16x10719N/C (d) -32x1079N/C
129. The insulation property of air breaks down when the electric
fieldis 3 x 10° Vm!. The maximum charge that can be given
to a sphere of diameter 5 m is approximately
(a) 2x102C (b) 2x1073C
© 2x104C (d 2x10°C
130. ABC is an equilateral triangle. Charges +q are placed at

(a) 1 (b) ﬂ each corner as shown in fig. The electric intensity at centre
& O will be
G tqA
©) \an & (d) f4neyG
124. A metallic spherical shell has an inner radius R and outer
radius R,. A charge is placed at the centre of the shperical
cavity. The surface charge density on the inner surface is
l 3 L
@) dme, T (b) dne, v
1 3q
q — (c) dne, 2 (d) =zero
@) 4an2 (b) 4TIR12 131. A hollow insulated conduction sphere is given a positive
charge of 10 nC. What will be the electric field at the centre
q° q of the sphere if its radius is 2 m?
© 4rr2 @ 42 (a) Zero (b) 5pCm2
(¢) 20uCm™2 (d) 8uCm32
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132. The number of electric lines of force that radiate outwards

133.

134

from one coulomb of charge in vacuum is

(@ 1.13x10!! () 1.13 %1010

(c) 0.61x 10! (d) 0.61x10°

A square surface of side L meter in the plane of the paper is
placed in a uniform electric field E (volt/m) acting along the
same plane at an angle g with the horizontal side of the
square as shown in Figure. The electric flux linked to the
surface is

Z

N
/

(b) EL?cosg

(d) zero

(a) EL?

(¢) ELZsing
A charged particle ¢ is placed at the centre O of cube of
length L(4 B C D E F G H). Another same charge ¢ is placed
at adistance L from O. Then the electric flux through ABCD
is

D, T 3
C
o’ uuuuuu = ]
H q q
A
M | i
(a) qldneyl (b) zero
(€) ql2megyl (d) g¢3meyl

. Ifthe electric flux entering and leaving an enclosed surface

136.

137.

138.

139.

Get More Learning Materials Here : &

respectively is ¢, and ¢,, the electric charge inside the surface

will be

@ (&%) %5, ) (- > s,

() (4 +9y)>g, d) (§—¢)) >,

In a region of space having a uniform electric field E, a
hemispherical bowl of radius ris placed. The electric flux ¢
through the bowl is

(a) 2mRE (b) 4nRZE

(¢) 27RE (d) mRZE

A cylinder of radius R and length / is placed in a uniform
electric field E parallel to the axis of the cylinder. The total
flux over the curved surface of the cylinder is

(a) zero (b) mRE

(¢) 2nR’E (d) E/nR?

At the centre of a cubical box + Q charge is placed. The
value of total flux that is coming out a wall is

(a) Q/eg, (b) Q/3e,

() Q/4e, (d) Q/6g,

The electric intensity due to a dipole of length 10 cm and
having a charge of 500 pC, at a point on the axis at a distance
20 em from one of the charges in air, is

@@ 6.25x10'N/C (b) 9.28x 10'N/C

(¢) 13.1x10MN/C (d) 20.5x%10"N/C

140.

141.

142.

143.

144.

145.

146.

147.

148.

Intensity of an electric field (£) depends on distance r, due to
adipole, is related as

Lo 1
(a) Eoc— ) Ex—
r 3
1 1
() E= ? (d Ee= r—4
An electric dipole has the magnitude of its charge as q and

its dipole moment is p. It is placed in uniform electric field E.

If its dipole moment is along the direction of the field, the

force on it and its potential energy are respectively.

(a) q.Eand max. (b) 2q.E and min.

(¢) q.Eandmin (d) zeroand min.

An electric dipole of moment "»" is placed in an electric field

of intensity "E". The dipole acquires a position such that

the axis of the dipole makes an angle 0 with the direction of

the field. Assuming that the potential energy ofthe dipole to

be zero when = 90°, the torque and the potential energy of

the dipole will respectively be

(a) pEsin,—pEcos@ (b) pEsin®,-2pFcosb

(c) pEsin®,2pEcos® (d) pEcosB,—pFEcosb

If the dipole of moment 2.57 x 10-'7 ¢m is placed into an

electric field of magnitude 3.0 x 104 N/C such that the fields

lines are aligned at 30° with the line joining P to the dipole,

what torque acts on the dipole?

(a) 7.7% 1073 Nm (b) 3.855x10"'3Nm

(¢) 3.855x 101 Nm (d) 7.7x107'5Nm

An electric dipole is placed at an angle of 30° with an electric

field of intensity 2 % 105 NC ™!, It experiences a torque of 4

Nm. Calculate the charge on the dipole if the dipole length is

2cem.

(a) 8mC (b)y 4mC

(c) 8uC (dy 2mC

On decreasing the distance between the two charges of a

dipole which is perpendicular to electric field and decreasing

the angle between the dipole and electric ficld, the torque on

the dipole

(a) increases (b) decreases

(c) remainssame (d) cannot be predicted.

An electric dipole is put in north-south direction in a

sphere filled with water. Which statement is correct?

(a) Electric flux is coming towards sphere

(b) Electric flux is coming out of sphere

(¢) Electric flux entering into sphere and leaving the
sphere are same

(d) Water does not permit electric flux to enter into
sphere

The surface density on the copper sphere is . The electric

field strength on the surface of the sphere is

(a) o (b) o2
(© Ql2Z, (d) Q/e,
A charge Q is enclosed by a Gaussian spherical surface of

radius R. Ifthe radius is doubled, then the outward electric
flux will

(a) increase four times
(¢) remain the same

(b) be reduced to half
(d) be doubled
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HINTS AND SOLUTIONS

FACT/DEFINITION TYPE QUESTIONS

[

11.
13.

14.

15.
16.

17.
21.

22,
25.

26.
27.
28.

32,
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©
®)

@

@
(@)

©
@

)

@
©

@

@

@

©

@
©

2. @
When we say that a body is charged, we always mean
that the body is having excess of electrons (negatively
charged) or is of deficient of electrons (positively
charged).
Valence electrons are outermost electrons these can
get transferred on rubbing.

6. @ 7. ) 8 (© 9. @
A body with charge is called charged body. A body
without charge is called neutral body.When we say
that a body is charged, either it has excess electrons
or it has lesser elctrons as compared to number of
protons inside body.

12. (c)
Comb induces charge on paper due to which paper is
attracted towards the comb.
When some charge is given to conductor it spreads
on its surface. When some charge is given to
insulator, it remains there, it do not spread, Free
charges in conductor interact with added charge, so
added charge spreads on surface to be in equilibrium.

Electron having a charge of —1.6 x 107'9C undergoes
annihilation with it’s antiparticle positron having a
chargeof +1.6 x 10-!9C as
e +e vty
Net charge before annihilation
= -1.6x107""C+1.6x1077C=0
Net charge after annihilation=0+0=0
i.e., net charge remains same.
18. (¢) 19. (d) 20. (b)
Electric field is directly proportional to the magnitude
of charge and inversely proportional to the square of
the distance from the charge. Therefore charge +Q
produce a comparatively stronger electric field than +q
which get at cancelled with each other at a point closer
to +q.
23. b 24, (d)
If charge particle is put at rest in electric field, then it
will move along line of force.
For linear isotropic dielectric,
polarization P =y E,

PxE,
By Gauss Law
29. (¢) 30. (d) 31. (a)
=
“ J
S.I. unit of electric flux is Nm = %

= Volt = m.

33.
36.

38.

39.
42.

43.

44.

(©)

(b)

b)
(@)

(b)

(b)

34. @) 35. @
For distances far away from centre of dipole
12

E“ ] E_'I =
4ng, T

1 p
E..=E =——m—=
eua f que, 1

d(r")

4':8,, dr

T (i)

4ne, r

S (B)= ()

47:50

I p

s B L -
4, 1° ... (i)

From equation (i) and (ii) the magnitude of change in
electric field w.r.t. distance is more in case of axis of
dipole as compared to equatorial plane.

The direction of electric field at equatorial point 4 or
B will be in opposite direction, as that of direction of
dipole moment.

40. (b) 41. (a)
Dipole is formed when two equal and unlike charges
are placed at a short distance.

Given : Dipole moment of the dipole= p and uniform

electricfield = F . Weknow that dipole moment (p)=q.a
(where q is the charge and a is dipole length). And when
adipole of dipole moment P is placed in uniform electric
field E ,then Torque (1) = Either force x perpendicular
distance between the two forces = qaEsin® or

t=pEsin0 or 7= pxE (vector form)

We have £ = Zl;p and E, kl; i nB=2E,
B
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45,
46.

47,
48.

49,
50.

51.

52.

53.

54.

55.

36.
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@
©

(©
b

(]
)

@

(a)

©

©

@

The electric field will be different at the location of force
on the two charges. Therefore the two charges will be
unequal. This will result in a force as well as torque.

Given : Dipole moment of the dipole= p and uniform

electric field = E . Weknow that dipole moment (p) = q.a
(where q is the charge and a is dipole length). And when

adipole of dipolemoment P is placed in uniform electric

field B , then Torque (t) = Either force x perpendicular
distance between the two forces = qaEsin® or

t=pEsin® or T=px E (vector form)

Gauss’s law 1s applicable only for closed surface and
for the charge placed inside it not near it.

. |
Total electric flux, ¢, =—0Q
£y

Gaussian surface cannot pass through any discrete
charge because electric field due to a system of discrete
charges is not well defined at the location of the charges.
But the Gaussian surface can pass through a
continuous charge distribution.

Gauss's law is valid for any closed surface, no matter
what its shape or size.

According to Gauss’s law total electric flux through a

T G B
closed surface is — times the total charge inside that
]
surface. ‘

Electric flux, ¢ = .

€y
Charge on a-particle=2e
_2
o=

The electric field due to an infinitely straight uniformly
charged wire at any distance r

A
E=

=—— : 1
2ng,r - Bee—

r
@E.d:t: 0, represents charge inside close surface is
zero. Electric field as any point on the surface may be
ZEro.

Electric charge resides only on the surface of a
spherical shell. According to Gauss's theorem the
total electric flux over a closed surface is equal to the

— times the total charge enclosed by the closed
)
surface.

57.

58. ) 059 (a)

(©

Electric field near the conductor surface is given by

o} i K i :
— and it is perpendicular to surface.

60, (b) 61. (d)

STATEMENT TYPE QUESTIONS

62. (¢) Like charges repel «+— P P —>

63.

o4.

65.

66.
67.

68.

69.

70.
71.

(©

(b)
(b)

@
(@)

(@)
M)

@
()

Unlike charges attract ) — «— O

To specify particular charge on body, term used is

polarity.

On rubbing, plastic rod acquires negative charge,

cat’s fur acquires positive charge. There are only two

kinds of charges: +, —.

Milikan demonstrated the quantisation of charge

experimentally. Charge on electron=—e=-1.6 x 100~

19C. Addition of charge can occur in integral

multiples of e,

Nuclear force binds the protons and neutrons in the

nucleus of an atom,

(i) Electrostatic field is zero inside a charged
conductor or neutral conductor.

(ii) Electrostatic field at the surface of a charged
conductor must be normal to the surface at every
point.

(iii) There is no net charge at any point inside the
conductor and any excess charge must reside at
the surface.

Consider a system of charges q,.4,, ..., 4, with

position vectors r,r ....r, relative to some origin O.

Like the field due to a single charage, electric field at

a point in space due to the system of charges is

defined to be the force experienced by a unit test

charge placed at that point,, without disturbing the
original position of charges gy, ¢, ..., ¢,. We can use

Coulomb’s law and the superposition principale to

determine this field.

Electric field lines start from positive charge and end at

negative charge so they do not form closed loops.

In a uniform electric field E, dipole experiences a torque
7 given by

_'f = ﬁ)( E
And potential energy of the dipole is
U=-pE

Polar molecules have permanent electric dipole moment.

MATCHING TYPE QUESTIONS

72.

3.

(c)

(a)

(A) = (2); (B) — (1) because total charge on L.H.S. is
equal to total charge on R.H.S. (C) — (4) charge q 1s
integer times the charge on an electron (D) — (3) because
both are positively charged.

Electric dipole moment points from negative charge to
positive charge. Electric field points away from positive
charge. Electric flux is the scalar product of electric
field and area vector and torque is vector product of
electric dipole moment and electric field.
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74.

78.

@

©

_ ] charge

Linear charge density, . = thh
) charge

Surface charge density, ¢ = Atei
charge
Volume charge density, p = ml—u,gm

76. (b)

For a point sized dipole F o i} , for an infinitely long
r

straight uniformly charged wire E o 1 and fora point
r

1
charge E o 3

Therefore as distance decreases the increase in electric
field is maximum for dipole [curve(c)], then for point
charge [curve (b)] and then for charged wire (curve
(a)). The electric field is constant for a uniformly charged
plane sheet.

DIAGRAM TYPE QUESTIONS

79.

80.

81,
82.

83.

84.

85.
86.

87.
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©

@

(d)
(©

@)

b)

©
@)

@

The weight mg of the charge hold in air is in equillibrium
with net electrostatic force exerted by the four charges
situated at the corners. The net electrostatic force is
given by the vector sum of'the individual forces exerted
by the charges at the corners. This is principle of
superposition.

Kq,q, .
From Coulomb’s law F = %

i.e., For _17 which is

correctly shown by graph (d). f

When charged rod is brought near uncharged
conductor near end of conductor has opposite
charge.When for end of this conductor is connected
is ground (i.e., earthed), charge of far end flows down
to ground when for end connection and rod are
removed charge on conductor spreads uniformly on
surface.

For the distances close to the charge at x =0 the field is
very high and is in positive direction of x-axis. As we
move towards the other charge the net electric field
becomes zero at x = a thereafter the influence of charge
at x = 2a dominates and net field increases in negative
direction of x-axis and grows unboundedly as we come
closer and closer to the charge at x = 2a.

The electric field around a charge propagates with the
speed of light away from the charge. Therefore the

distance  OP

ired time = =
required t speed >

Since lines of force starts from A and ends at B, so A 1s
+ve and B is —ve. Lines of forces are more crowded
near A, so A>B.

Since electric field E decreases inside water, therefore

flux ¢ = E.A also decreases.

88. (a) The flux through the surface S is given by ¢=ES cos 0.
When surface is rotated 0 takes values 45° — 0° — — 45°
cos O has maximum value at 0° therefore. The flux first
increases, attain a maximum value and then decreases.

89. (c¢) Since electric field due to a point charge is inversely
proportional to the square of distance therefore the
field decreases at the place of surface S as the charge
+Q moves away. Therefore the flux given by ¢ =E .S
also decreases.

90. (a) Torque is given by t = pE sin q. When the dipole is
rotated from stable equillibrium to unstable equillibrium,
B takes values as 0° — 90° — 180° and sin 6 takes
corresponding values as 0 — 1 — 0. Therefore torque
increases from 0, attains maximum value and then again
decreases to zero.

91. (¢) The electric field due to a uniformly charged infinite
plane sheet is given by E :T;—Fr which is

&y
independent of distance from the sheet. Therefore field
remains constant.

92. (a) The flux iszero according to Gauss’ Law because it isa
open surface which enclosed a charge g.

ASSERTION- REASON TYPE QUESTIONS

93. (a) Conservation of electric charge states that the total
charge of an isolated system remains unchanged with
time

94. (b) Both the statements are independently correct.

95. (a) Because ofrepulsion, the free electrons will mole to the
outer surface.

96. (¢) Coulomb force and gravitational force follow the
same inverse-square law. But gravitational force has
only one sign which is always attractive, while
coulomb force can be of both signs which are
attractive and repulasive.

97. (d) Gravitational force is the dominating force in nature
and not coulomb's force. Gravitational force is the
weakest force. Also, Coulomb's force > > gravitational
force.

98. (b) Coulomb attraction exists even when one body is
charged, and the other is uncharged.

99. (¢) g4=e md=2mp=2m
q,=2e.m,= 4m, =4m
Fi=F,=¢E,F,=F =2%E+F,

F, eE
Further, a,=——=—
e ""2m 2m
F, 2eE ¢E
and ay =—“~=——=—=as

2m  4m 2m
100. (b) Force on any charge due to a number of other
charges is the vector sum of all the forces on that
charge due to the other charges, taken one at a time.
The individual force are unaffected due to the
presence of other charges. This is the principle of
superposition of charges.
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101. (a)
102. (¢)

103. ()

104, (¢)

105. (@)

106. d)
107. ()

108. @)

109. (a)

110. (d)

11. @

112. (@)

The electrostatic shielding is possible by metallic
conductor.

The electric field will increase if positive charge is
brought in an electric field.

If +ve charge is displaced along x-axis, then net force
will always act in a direction opposite to that of
displacement and the test charge will always come back
to its original position.

Statement-1 is correct. The induced field cancels the
external field. Statement-2 is false. When a current is
set up in a conductor, there exists an electric field
inside it.

The electric field due to disc is superposition of electric
field due to its constituent ring as given in Reason.
Two field lines never intersect.

Though the net charge on the conductor is still zero
but due to induction negatively charged region is nearer
to the rod as compared to the positively charged region.
That is why the conductor gets attracted towards the
rod.

Electric field at any point depends on presence of all
charges.

The restoring torque brings it back to its stable
equillibrium.

The rate of decrease of electric field is different in the
two cases. In case of a point charge, it decreases as
1/ but in the case of electric dipole it decreases
more rapidly, as E « 1/°.

éﬁ.j = Edcos0, this value can be zero, if either E is

zero or 6 =90°. But it must show that net charge inside
close surface is zero.
Since for an infinitely long straight uniformly charged

b

wire, E = on moving a distance two times the

2mE,T
initial distance away from wire, the distance from wire
becomes 3r. Therefore final value of electric field

I8 E
E=———=—.
2ng,(3r) 3

CRITICALTHINKING TYPE QUESTIONS

113. B

114. (a)
115. )

Get More Learning Materials Here : &

On touching the metal knob with a positively charged
rod some electrons from the gold leaves get transferred
to the rod making gold leaves positively charged and
they get separated. When a negatively charged rod is
touched with metal knob some negative charge flows
to the gold leaves lessening the positive charge there
and the separation between the leaves decreases.

Electrostatic force is given by

1
B cI1f1I2
dmey -

Here, charge and distance are same. So, force between
two protons will be same

116. (b)) Here,q, =1 % 1077C, g,and 2 x 1077 C,
r=20cm=20x 102 m

q) 492
5
411:80.?"'

As F =

9%10% x1x1077 x2x107"
- (20x1072)2

=45%x 103N

117. (b)
2q q ~3q

f————sfe—d—i
Let a charge 2q be placed at P, at a distance / from
A where charge ¢ is placed, as shown in figure.
The charge 2¢ will not experience any force, when
force, when force of repulsion on it due to g is
balanced by force of attraction on it due to -3gq at B
where AB = d

(o)g) _ (29)=3q)
o 4ﬂ8(;ﬁ2 4?180(;4-(}']2

(€ + dy> = 3¢2
or 202-26d—-d?>=0

)= 2d£V4d’ +2d°

4

i
27 2
_d+3d

2
Here g, =¢,=3.2x 107 C, r =60 cm = 0.6 m

0

118. (b)

1 @19
41"[80 _:'2

Electrostatic force, F =

9x10°(3.2x1077)?
- (0.6)°

Let q charge is situated at the mid position of the line
AB. The distance between AB is x. A and B be the
positions of charges Q and Q respectively.

=256 % 103N

119. @

The force on A due to charge q at C,

2 1 Qq
4neg (x/2)
The force on A due to charge Q at B

along AC

—» 2 =%

1
Fag = .Qq along B
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The system is in equilibrium, then two oppositely
directed force must be equal, i.e., total force on A is
equal to zero.

—r - — —
Fca+Fap=0 = Fca =—FaB

I 4Qq_ -1 Q@

41'[80 ' xz B 4TI!L(', ' x2
Q
=q=——
=%
120. (c) Letn be the number of electrons missing.

2

o 1 g —
F_4TE€U d._g = q=+l4nggd " F =ne

. g2
e ’41{&,021‘@
e

121. (a) (et )q =0

= k—Qq +k i
[ ¢ ]2 ’a?.
2
B ORISR
q Q 4q
where k =
dreg
= 4Qq+4q>=0
= Q=-q
2
122. (¢) Invacuum, F= qT L)
4“30 !

Suppose, force between the chrages is same when

charges are r’ distance apart in dielectric.

2
oL q
s ...(ii)

4meg ke

From (i) and (i), k2 =12 or, r = vkr'

In the given situation, force between the charges would

be

et Q@ 4 9 _4F

_41'58 ] 2_9411:81‘2_9

" (5eat] 0

123. ) Theywill not experience any force if | F; |=| F, |

—— 4. JaneyG
= m

r12 ] 2
= G ’ R A : q z
(16 %1077y 4mey (16x1077)

124, (b) When a charge + ¢ is placed at the centre of spherical
as shown in figure.

+
q R,

/)

Charge induced on the inner surface of shell

=-g (1)
Charge induced on the outer surface of shell
=+gq .. (i)
-4

Surface charge density on the inner surface = 4an

125. d) Here,D=2r=44m,or=r=22m
o =60 uC m=
Charge on the sphere, q = o * 4w

22 .
:6{)><10‘5><4XT x (2272 =37%103C

126. (¢) Here, {=24m r=4.6mm=4.6x 10" m
g=-42 x 1077 C

q
Linear charge density, A = %

A0 e T
e irmd D *
24 . m
Electric field, £ = 2ngr
- ~1.75x1077
2x3.14x8.854x107"2 x4.6x1073
=-6.7 % 105N C!
127. ) E=—1—>=Ar=—1 - = q=4neAr
4ne,r dn gy 1
128. (@) —eE=mg
- -31
E:_(),IXI{) 2'0:—5‘6xl(}_”NIC
1.6x107!
. 6. (7 &2
129, 6 Bedogge Xl  IXT0 "(;-5)
r* k 0x10
=2x1072C

130. (d) Unit positive charge at O will be repelled equally by
three charges at the three corners of triangle. By

symmetry, resultant E at O would be zero.

131. (a) Charge resides on the outer surface of a conducting
hollow sphere of radius R. We consider a spherical
surface of radiusr <R.
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132. @)

133. (d)

=
134. (b)

135. )

136. (c)
137. (@)

138. @)

139. (@)
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By Gauss theorem

ST 1
It,ds =—uxcharge enclosed or Ex 4ur? =—x0
] £() €0

=E=0
i.e electric field inside a hollow sphere is zero.
Here, ¢ = 1 C, g, =8.85 x 10712 C2N"1m™2
Number of lines of force = Electric force

A e———
g 8.85x107"7

=1.13 = 10!

Electric flux, ¢ = EA cos @, where ¢
= angle between E and normal to the surface.

Y
f=_
Here >

b=0
The flux for both the charges exactly cancels the effect
of each other.

¢ =E(ds) cosO= E(2m~3)(:(:)51{)":21“2 E.
For the curved surface, 6 =90°

¢=E ds cos90°=0.
According to Gauss” Law

= flux

f' Eds = ancloscd by closed surface
g

so total flux = Q/g,

Since cube has six face, so flux coming out through one

wall or one face is Q/6¢,,.

Given: Length ofthe dipole (2/)= 10ecm=0.Im or /=

0.05m

Charge on the dipole (g) = 500 puC = 500 x 10 C and

distance of the point on the axis from the mid-point of

the dipole (r) =20+ 5=25cm=10.25m.

We know that the electric field intensity due to dipole

on the given point (E)

1 . 2(q.20)r

dmeg  (r7 - 1%

:9x]09x2(500x10_6x0,i)x0.25
[(0.25)% = (0.05)*1?

~ 225x10°

T =6.25%10" N/C (k=1 forair)
LOx

140. (c) Intensity of electric field due to a Dipole

P

Lo 1
E= dmegr’ Vicos2o+1 = E* 3

I

141. (d When the dipole is in the direction of field then net
force is gE+(—qE)=0

> E
—q a 9
O O
and its potential energy is minimum =-p.E.
=—qak
142. (a) The torque on the dipole is given as
t=PEsin®
The potential energy of the dipole in the electric field is
given as
U=— PEcosH

143, @) t= 2.57><10‘”Cm)(3.0x104%](%]

=3.855x10" " Nm.
144. (d) Torque, ?:f)xﬁ =pEsin0
4=px2x 105 x sin 30°

4

" 2x10° xsin30°
Dipole moment, p=qx/

or, p =4x107°Cm

p_4x107

{ 0.02

145. (b) Since T=pE sin 0 on decreasing the distance between
the two charges, and on decreasing angle 0 between
the dipole and electric field, sin 0 decreases therefore
torque decreases.

146. (¢) If electric dipole, the flux coming out from positive
charge is equal to the flux coming in at negative
charge i.e. total charge on sphere = 0. From Gauss
law, total flux passing through the sphere = 0.

147. (d) According to Gauss's theorem,

=2x1073C =2mC

Efds = i[HCI’Cq.)dS = 4nR21

S

i %

e
s AN e B
or E=c/g,

Q
148. (¢) By Gauss’s theorem, ¢p= E{m
)

Thus, the net flux depends only on the charge enclosed

by the surface. Hence, there will be no effect on the net

flux if the radius of the surface is doubled.
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