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PHYSICS

3.ELECTROSTATICS,8.ELECTROSTATICS

Single Correct Answer Type

1.

When an electric dipole is placed in a uniform
electric field, it experiences

a) force only

b)torque only

c) both force and torque

d)neither a force nor a torque

If o is the surface charge density of a charge for
charged sphere of radius R kept in a medium of
dielectric constant k then electric intensity at a
distance r from its centreisr > R, g =
permittivity of free space

a) o r?/gokR? b)o r/g kR
oR? oR
) —
gokr? gokr

To reduce the capacity of a parallel plate
capacitor, separation between the plates is

a) Reduced and area of the plates decreased
b) Decreased and area of the plates increased
¢) Increased and area of the plates decreased
d)Increased and area of the plates increased
In van de graff generator, in order to avoid
leakage of charge the:

a) inner ;surface of sphere is made smooth

b) outer surface of sphere is made rough

c) outer surface of sphere is made smooth
d)inner surface of sphere is made rough

A metal sphere of radius 10 cm is charged to a
potential of 100 V. The outward pull per unit
area of the surface is

a)4.4 x 10-¢ N/m? b)2.4 X 10-6 N/m?
c)4.4 X 106 N/m? d)4.2 X 10-6 N/m?2

In the given figure one 3 uF capacitor has got
600 pJ of energy. Then the potential difference
across 2 uF capacitor is

3uF 3uF 3pF

—
A 6uF B
uF
a)45V  b)60V )40V  d)15V

Dielectrics are
a) Conducting substances

10.

11.

12.

13.

14.

b)Non-conducting substances

c) Combustible substances

d)Preservative substances

Two conducting spheres of radius ri and r; are
equally charged. The ratio of their intensities

Wlll be:

The space or region surrounding the static
charge in which unit positive charge

I ry
a) r1 b) r

experiences electric force is
a) gravitational field  b)electric field
c) magnetic field d) none of these
The charge deposited per unit area of the
surface is called:
a) Linear charge density
b) Surface charge density
c) Volume charge density
d) All of these
An infinite line charge produces a field of
7.182 x 108 N/C at a distance of 2 cm. The
linear charge density is
a)7.27 x 107*C/m b)7.98 x 10~*C/m
€)7.11 x 107*C/m d)7.04 x 107*C/m
A parallel plate condenser is made by stacking
P equally spaced plates connected alternately.
If the capacity between any two plates is C,
then the resultant capacity is :
a)C/P Db)PC c) (P-1)Cd)(P+1)C
What is the charge on X?

E

T
C H
C
C
X=2C
C
}}/C
C C
CE CE CE CE
== b)— == ==
3 )3 2 )5

The maximum charge that can be conveyed to
a conducting sphere of diameter 20 cm
(breakdown field of air = 2 X 10°Vm™1) is
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15.

16.

17.

18.

19.

20.

21.

22.

2 -5
b)§ X 107°C
c)107°C d)107’cC
A capacitor of 4 pF charged to 50 V is
connected to another capacitor of 2 pF,
charged to 100 V. The total energy of the
combination is
a)(4/3) x 1072] b)(3/2) x 1072]
c)3x107? d)2.67 x 1072]
An infinite line of charge produces a field of
9 x 10*N/C at a distance of 4 cm. The linear
charge density is
a)2x1077Cm™? b)10~7 Cm™1
c)9x10*Cm™t d) None of these
Four capacitors are connected as shown in

5
a)—x107°C
)9

figure. The equivalent capacitance between A

and B is
20 4F 20 uF
A oB
20 uF 20 4F
a)80pF  b)40pF ¢)10pF  d)20pF

The bodies gets charged when rubbed with
each other due to transfer of

a) Photons b) Atoms

c) Molecules d) Electrons

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

a) % and is parallel to the surface

b)Z—cr and is parallel to the surface

0

c) si and is normal to the surface
0

2 .
d)s—cr and is normal to the surface
0

Frictional electricity is produced on two bodies

dueto:

a) Loss of electrons by one body

b) Loss of proton by one body

c) Loss of electrons by one body and equal
number of electrons gained by other body

d) Loss of proton by one body and equal
number gained by other body

A 5 uF capacitor is connected in series with a

10 pF capacitor. When a 300 Volt potential

difference is applied across this combination,

the energy stored in the capacitors is

a) 15] b) 1.5] c) 0.15] d)0.10]

In air, a charged soap bubble radius T’ is in

equilibrium having outside and inside

pressures being equal. The charge on the drop

23.

24.

25.

26.

27.

28.

is (g9 = permittivity of free space, T = surface
tension of soap solution)

2Te 4Te

a) 4rr? 0 b) 412 0
’ r ’ r
6Te 8Te

C) 4mr? ’ . 0 d) 4mr? ’ . 0

A point charge causes an electric flux of

—200 Nm?/C to pass through spherical
Gaussian surface of 10 cm radius centered on
the charge. If the radius of the Gaussian surface
is doubled, the total electric flux passing
through the surface is

a)—200 Nm?/C b)—100 Nm?/C

¢) +200 Nm?/C d)—50 Nm?/C

A string is compressed by 2 mm by a force of 8
N and a condenser is charged through a
potential difference of 200 V possess a charge
of 0.1 C; then the ratio of energy stored in the
two bodies is

a) 1l b) 1/2 c) 3/2 d)2/1

A metallic solid sphere is placed in a uniform
electric field. The lines of force follow the
path(s) shown in figure as

|
3 3
4\_A_4
a) 1 b) 2 03 d) 4

A metal sphere of radius 10 cm is given a
charge of 12 pC. The force acting on unit area
of its surface is

a)5.15x 102 N/m?  b)5.15 % 103 N/m?
c)515x 1072N/m?  d)5.15x 1073 N/m?
Charge Q on a capacitor varies with voltage V
as shown in the figure, where Q is taken along
the X-axis and V along the Y-axis. The area of
triangle OAB represents

(¢} — B X

a) Capacitance

b) Capacitance reactance

c) Magnetic field between the plates
d)Energy stored in the capacitor

Which of the following expression represent a
volt?

a)joule / coulomb b)erg / coulomb
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29.

30.

31.

32.

33.

34.

35.

36.

c) coulomb / joule d) coulomb / erg
The number of electrons to be put on a
spherical conductor of radius 0.1 m to produce
an electric field of 0.036 N/C just above its
surface is
2.7 2.6 2.5 2.4

V105 D105 w105 Dx1os
The electric field intensity at a point near and
outside the surface of a charged conductor of
any shape is ‘E;’. The electric field intensity
due to uniformly charged infinite thin plane
sheet is ‘E,’. The relation between ‘E;’ and ‘E,’

is
2E;

a) —E,
The S.I. unit of capacitance of capacitor is
a) Henry b)Ohm  ¢) Farad d) Volt
The electric flux through a hemispherical
surface of radius R placed in a uniform electric
field E parallel to the axis of the circular plane
is
a) (2nR)E b) (mR?))R
c) (% T[R3) E d) (; nR3) E
Eight dipoles of charges of magnitude e are

placed inside a cube. The total electric flux

coming out of the cube will be
8e 16e

Eight electric dipoles of charges of magnitude

e are placed inside a cube. The electric flux

coming out of cube will be :

a)8e/€y b)l6e/Ep c) e/Eo d) Zero

In the diagram, the total electric flux through

e
) g d)Zero

the closed surface S is

q
b)g

2q 3q
a)Zero c)— d)—
) b %

Condensers of capacity 4 uF,5 pF and 6 pF are
connected first in series. The effective
capacitance is C;. When they are connected in
parallel, the effective capacitance is C,. Then
the ratio C,/C; will be

37
a)10 b)11 0)12 )7

37.

38.

39.

40.

41.

42.

A slab of copper of thickness b is inserted in -
between the plates of parallel plate capacitor
as shown in figure. The separation of the
platesis d. If b = d/2, then the ratio of
capacities of the capacitor after and before
inserting the slab will be:

P—
blee]d

a)l:1 b)2:1 c)l:2 d)v2:1
Four condenser are joined as shown in the
adjoining figure. The capacity of each is 8 pF.
The equivalent capacity between the points A

and B will be
]
B

a)32uF  b)2pF c) 8 uF
Van de Graff generator produces:
a) high voltage & high current
b) high voltage & low current
c) high current and low voltage
d)low current & low voltage
The ability of a conductor to store electrical
charge is called as
a) Capacitance b) Resistance
c) Inductance d) Reactance
In the given circuit, charge Q, on the 2 pF
capacitor changes as C is varies from 1 pF to
3 pF. Q, as a function of C is given properly by :
(Figures are drawn schematically and are not

d)16 pF

to scale)
||
2 F 1T
| ;’L 1 ¢F
L
2 4F
|1
11
E
Charge Charge
a) Q2 b) QZ /\i
1#F 34F 1#F 3 &#F
Charge Charge
? E : L_.C
1#F 34F C 1 #F 3 4F

A capacitor of capacitance C is charged to a
potential V. The flux of the electric field
through a closed surface enclosing the
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43.

44,

45.

46.

47.

48.

49,

capacitor is
cv 2CV cv
a) g b)? C) 2_80
Two condensers, one of capacity C and the
other of capacity C/2, are connected to a V-volt

battery is shown

d)Zero

v -_—cCcn2

-

The work done in charging fully both the

condensers is

a) 2CV?2 b)l cvVZ o 3 Cv? d)1 Cv?

4 4 2

A charge Q = 18 puC is placed at the centre of a
cube of edge 55 cm. The electric flux through
one of the faces of the cube is

a)Q/ey  b)Q/2gy  )Q/4gy d)Q/6gy
A square surface of side L metres is in the
plane of the paper. A uniform electric field
E(Volt/m), also in the plane of the paper, is
limited only to the lower half of the square

surface, (see Figure). The electric flux is S.1.
units associated with the surface is

a) Zero b)EL?
¢) EL2/(2¢,) d)EL2/2

A capacitor of capacitance 6pF is charged upto
100 volt. The energy stored in the capacitor is
a) 0.6 joule b)0.06 joule

¢) 0.03 joule d) 0.3 joule

In order to increase the capacity of a parallel
plate condenser, one should introduce
between the plates a sheet of

a) Mica b) Tin

c) Copper d) stainless steel

An infinite sheet carrying a uniform surface
charge density o lies on the xy-plane. The
work done to carry a charge q from the point

A= a(i + 2§+ BE) to the point§ =
a(i - 2]+ 6R) (where a is a constant with the

dimensions of length and g, is the permittivity

of free space) is

3o0aq 20aq 5caq 3o0aq

a
) 280 € 280 €

Two conducting spheres of radii r; and r; are
charged to the same surface charge density.
The ratio of electric field near their surface is

50.

51.

52.

53.

54.

55.

56.

57.

58.

a) ri2/r22 b)1r22/ri2  c) ri/r2 d) 1:1

A condenser is connected across another

charged condenser The energy in two

condensers will be

a) Equal to the energy in the initial condenser

b) Less than that in the initial condenser

c) More than that in the initial condenser

d)More or less depending upon the relative
capacities of the two condensers

The electric field required to keep a water

drop of mass m just to remain suspended

when charged with one electron is :

a) mg b) emg c) mg/e d)me/g
Which of the following is not a polar molecule?
a)HCI b)H,0 c) CO, d)N,0

In parallel arrangement of capacitors
i. the p.d. across individual capacitor is same
ii. the charge is shared by the capacitor is the
ratio of the capacitance
iii. the resultant capacitance is equal to sum of
the capacitance of capacitors used
a) Only statement (i) is correct
b) Only statement (ii) is correct
c) Only statement (iii) is correct
d) All three statements are correct
The capacity of a parallel plate condenser is
12 pF. Its capacity, when the separation
between plates is doubled and area is halved
will be

a)3 uF b)12 uF  ¢)8 uF d)6 pF
A parallel plate condenser is made by stacking
n equally spaced plates connected together
alternatively. If the capacitance between any
two consecutive unconnected plates is C, then
the combined capacitance is
a)C b)nC
c)(n+1)C d)(n—1)C
During the process of charging a capacitor,
some work is done which is stored in the form
of
a) Heat energy b) Potential energy
c) Kinetic energy d) Electrostatic energy
The electrostatic energy stored in 1 litre
volume of air when it is placed in uniform
electric field of intensity 103 V/m is
a)44.25x 1079] b)4.425 x 1077 ]
€)44.25x 1079 d)44.25 x 1075 ]
A parallel plate air capacitor of capacitance C is
connected to a cell of emfV and then
disconnected from it. A dielectric slab of
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59.

60.

61.

62.

63.

64.

65.

dielectric constant K, which can just fill the air
gap of the capacitor, is now inserted in it.
Which of the following is incorrect?
a) The potential difference between the plates
decreases K times
b) The energy stored in the capacitor decreases
K times
¢) The change in energy stored is % cv? (% - 1)
d) The charge on the capacitor is not conserved
The dimensions of (1/2) gyE? (&,: permittivity
of free space; E : electric field) are
a) [MILIT1] b) [M1L2T2]
c) [MIL™1T~2] d)[M1L2T1]
If the number of condensers are connected in
series, then their resultant capacitance is
a) lower than the lowest individual capacity
b)higher than the highest individual capacity
c) equal to the sum of the individual capacity
d) cannot be predicted
The capacitance between the points P and Q in
the following circuit is
2 4F

4 uF 4 yF
Perf F—-Q

2 #F
4
a)3.5uF Db)3pF c) 2 uF d)§ uF

The plates of a charged capacitor are
connected to a voltmeter. If the distance
between the plates is increased, then the
reading of the voltmeter

a) Decrease b) Increases

c) Remains the same  d)Reduces to zero
A dielectric is introduced between thy
elements of the condenser kept at a constant
potential difference. Then the charge on
condenser

a) Decrease

b)increase

c) remains unchanged

d)may increase or decrease

A spherical conductor of radius 2 cm is
uniformly charged with 3 nC. What is the
electric field at a distance of 3 cm from the
centre of the sphere?

a)3x10°Vm? b)3Vmt
c)3x10*Vm! d)3x107*Vm™?!
In the given circuit, the potential difference
across the 2 pF capacitor is

3 uF
| |
légF 2 uF
{1 I
| |
1 |3 uF
|
70V
a)10V  b)25V c) 45V d) 6oV
66. Which of the following represents electric
polarisation?
1
p=— =
a) o b)P = o,
c)P =o,E d)P = gy0,

67. If AV be the change in potential between two
neighbouring point Ar apart, then the electric
intensity E is given by

Ar AV AV\?
a)VxAr b) AV ¢ Ar d)(E)

68. The mechanical stress of a charged conductor
is directly proportional to
a) Square of surface charge density
b) Square of electric intensity
c) Both 'a' and 'b’
d)Neither 'a' nor 'b’'

69. The ability of a conductor to store electrical
charge is called as
a) capacitance b)resistance
c) inductance d) reactance

70. The intensity of electric field at a point due to
charged conductor of any shape or plane
charged sheet is
a)independent of distance of that point
b)depends on distance of that point
c) independent of charge density and

surrounding medium

d)none of these

71. If the area of each plate of a parallel plate
condenser is A, the distance between the
plates is d, the dielectric medium between the

plates is k and the charge on the plates is g, the

intensity of electric field between the two

plates will be :
SokA q SokA Kq
a) 4 b) 2okA ) q d) coAd

72. Electric charge on a body at rest produces
a) electric field
b)magnetic field
c) deficiency of electrons
d)Both ’a' and 'b’
73. Three capacitors of capacitance 3 pF, 10 pF
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74.

75.

76.

77.

78.

79.

80.

and 15 pF are connected in series to a voltage
source of 100 V. The charge on 15 pF is
a)50 pC  b)100 pC ) 200 pC d)280 puC

The charge in uniform motion, produces

a) electric field b) magnetic field

c)both'a"and 'b’ d) neither' a' nor 'b’

A parallel plate capacitor is charged by

connecting its plates to the terminal of a

battery. The battery remains connected and a

glass plate is interposed between the plates of

the capacitor, then

a) The charge on the plates will be reduced

b) The potential difference between the plates
will be reduced

c) The charge on the plates will increase

d) The potential difference between the plates
will increase

The charge on 48 pF capacitor is increased

from 0.1 C to 0.5 C. The energy stored in the

capacitor increases by

a)2.42x107°] b)250]

c)2500] d)2.5x10°]

A 12 pF capacitor is connected toa 50 V

battery. How much electrostatic energy is

stored in the capacitor?

a)1.5x1078] b)2.5x 1077 ]

€)3.5x107°] d)4.5x 1072 ]

An uncharged sphere of metal is placed in

between two charged plates as shown. The

lines of force look like:

+++ 4 +4++ +++
2 Eggiii ) vy
A B
+++++ +

Induced surface density of a medium with
dielectric is represented as

a)o; = o(1 +Kk) b)01=0(1—%)

1 1
C)0i=0(1+E) d)cizc(E—l)
The figure shows electric lines of force in a

region. If E, and Eg are electric fields at points
A and B separated by distance r, then

81.

82.

83.

84.

85.

86.

87.

88.

89.

Ale
a)EA>EB b)EA:EB/r
c)Ep < Ep d)E, = E3/r

Van de Graff generator is used to

a) carry out radioactive disintegration
b)produce ac voltage

c) convert ac into dc voltage

d)produce total internal reflection

What is the flux through a cube of side ‘a’ ifa
point charge of q is at one of its corner?

2q q q
b) 8¢y 9 €0

q
_— — 632

a) d)280 a
Electric lines of force about a sphere rich in

€o

electrons are:
a) circular clockwise  b)circular

anticlockwise
c) radially outward d) radially inward
The property acquired by the material body
when it is rubbed with another body is
a) Charge b) Mass
c) Resistance d) Inductance
A cylinder of radius R and length L is placed in
a uniform electric field E parallel to the
cylinder axis. The total flux from the top and
bottom faces of the cylinder is

TR2E

a) 2nR?E  b)TR2E >

c) Zero d)

The equivalent capacity of n identical
capacitors each of capacity C connected in
parallel is

a)nC b) (n-1)C ¢) n2C d) C/n
The earth has volume ‘V’ and Surface Area ‘A’
then capacitance would be

A \Y%
a) 4me, v b) 4me, a

Vv A
c) 12me, A d)12me, v

If the number of condensers are connected in

series then

a) charge on each condenser is same and
potential is different

b) potential is same but charge is different

c) both charge and potential is same

d)both charge and potential is different

If S is the surface area of charged conductor on

which the surface density of charge is ¢ and k
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90.

91.

92.

93.

94,

is the dielectric constant of the medium
around it, then outward force acting on the

surface of the conductor is
o2 o 2 o2

a)?Ok b a{s c)ms d)a{s
A parallel plate capacitor with air as the
dielectric has capacitance C. A slab of dielectric
constant k and having the same thickness as
the separation between the plates is
introduced so as to fill one-fourth of the
capacitor as shown in the figure. The new

capacitance will be

k/// air *t

7 y
) k+3)7 b)(k+2)5
c)(k+1)% d)%

A network of four capacitors of capacities
equaltoC; =C,C, =2C,C3 =3Cand C, = 4C
are connected to a battery as shown in the
figure

—_—GC; Ci=—

— 'vi
The ratio of the charge on C, and C, is
22 3 7 4

a) 3 b)i C) 1 d);
Two conducting spheres of radii r; and r, are
charged to the same surface charge density.
The ratio of electric field near their surface is

a)ri/r?  b)ri/r?  ory/r; d)1:1
A dielectric is introduced between the
elements of the condenser kept ,at constant
potential difference. Then the charge on the
condenser:
a) Increases
b)Decreases
c) Remains same
d)First increases and then decreases
The surface charge density of a conductor is
12 x 10712 C/m?. If the conductor surrounded
by a medium of dielectric constant 3.14, the
magnitude of electric field just outside the
conductor is

(4-‘1'[80
a)0.18V/m

=9 x 10°Nm?/C?)
b)0.36 V/m

95.

96.

97.

98.

99.

100.

101.

102.

103.

c)0.43V/m d)3.6 V/m
A sphere of radius ‘R’ contains charge density
p(r) = A(R—r),for 0 < r < R. The total
electric charge inside the sphere is Q. Then A
in terms of Q and R is given by
2Q 3Q Q 5Q

Iz Omr a9
When a conducting slab wholly fills the space
between the two plates of a capacitor, it's
Capacitance
a) becomes infinite
b)becomes four times the original one
c) remains same
d)becomes zero
The outer sphere of a spherical air capacitor is
earthed. For increasing its capacitance,
a) Vacuum is created between two spheres
b) Dielectric material is filled between two

spheres

c) The space between two spheres is increased
d) The earthing of the outer sphere is removed
A charge Q is enclosed by a Gaussian spherical
surface of radius R. If the radius is doubled,
then the outward electric flux will
a) Be doubled b) Increase four times
c) Bereduced to half  d)Remain the same
Magnitude of work done during the charging
of a condenser fromq=0toq= Qis

_@ 2 Q. Q
a)W—a b)W=F C)W=\/;d)W—E

The path traced by a unit positive charge in an
electric field is
a) electric line of force b)magnetic line of
force

c)both 'a' and 'b’
A cube of side [ is placed in a uniform field E,
where E = Ei. The net electric flux through the
cube is

a)Zero  b)I’E c)4I1’E  d)6I%E
A parallel plate capacitor is charged and then
disconnected from the charging battery. If the
plates are now moved farther apart by pulling
them by means of insulating handles, then
a) The energy stored in the capacitor decreases
b) The capacitance of the capacitor increases
c) The charge on the capacitor decreases
d) The voltage across the capacitor increases
Six capacitors, each of capacitance of 2 uF, are
connected as shown in the figure. The effective
capacitance between A and B is

d) neither' a' nor 'b’
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,_|C
L

C C C

T

-
L

8
a)12 pF b)§ uF c) 3 uF d)6 pF

104.The law, which gives the force between two
electric charges, is
a) Ohm's law
c) Faraday's law

b) Ampere's law
d) Coulomb's law
105. An electric field E = (21 +9) g exists in space.
The potential difference (Vp — V) between
two points whose positions vectors
fp =1+ 2jandrg = 21 +j +kis
a)lv b)-2V ¢)-3V d)+4V
106.Electric intensity at a place due to a charge is a
quantity
a) Vector b) Scalar
c) Unitless
107.As shown in the figure, a very thin sheet of
aluminium is placed in between the plates of
the condenser. Then the capacity

Al strip

a) Will increase
b)Decrease
c) Remains unchanged
d)May increase or decrease
108.Electric lines of force originate from positive
charge and terminate on

d) Dimensionless

a) positive charge b) neutral charge
c) negative charge d) none of these
109.Cylinder is charged by 10 mC. Length of
cylinderis 1 km and radius is 1 mm. Surface
charge density of cylinder is
a)1.59 x 107* C/m? b)1.59 X 107 C/m?
€)1.59x1073C/m? d)1.59 x 1072 C/m?
110. Three capacitors, 3 pF, 6uF and 6uF are
connected in series to a source of 120 V. The
potential difference, in volts, across the 3 puF
capacitor will be
a) 24 b) 30 c) 40 d) 60
111.The charge deposited per unit length of
cylinder is called as :
a) Linear charge density
b) Surface charge density

c) Volume charge density
d) All of these
112.The surface density of charge on the surface of
a charged conductor in air is 0.885 uC/m?2. If
gy = 8.85 X 10712 C2/N-m?, then the outward
force per unit area of the charged conductor is
a)5 X 1072N/m? b)4.425 X 102N /m?
c)8.85x 1072N/m?  d)5x 1073N/m?
113.The equivalent capacity of number of
condensers can be increased if they are
connected in
a) series
b) parallel
c) both series and parallel
d)neither series nor parallel
114.The energy density of air medium is 44.25 X
1078 J/m3. The intensity of the electric field in
the medium is
a)300 N/C b)3 N/C
c)305N/C d)316.2N/C
115. A charge 2q is placed at the mouth of a conical
flask. The electric flux through the flask will be
Q Q Q
a) Zero b)g ) 2_50 d)< 2—80
116. A capacitor C; = 4 pF is connected in series
with another capacitor C, = 1 pF. The
combination is connected across d.c. source of
200 V. The ratio of potential across C, to C; is
a)2:1 b)4:1 0)8:1 d)16:1
117. Which of the following is not a solid
dielectrics?
a) Ceramic b) Glasses c) Mica d) Magnesi
a
118. A parallel plate capacitor has a capacity C. If a
medium of dielectric constant k is introduced
between plates, the capacity of capacitor
becomes

C C
) b) Ok?C  d)kC

119. The number of tubes of force originating from

a - charge of magnitude q are

a) ﬁ b)ei0 €) q €Eok d)%{

120.In a charged capacitor, the energy resides

a) In the positive charges

b)In both the positive and negative charges

c) In the field between the plates

d) Around the edges of the capacitor plates
121. A parallel plate capacitor with air between the

plates has a capacitance of 8 pF. The

separation between the plates is now reduced
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by half and the space between them is filled
with medium of dielectric constant 5. The
value of capacitance of a capacitor in the
second case is
a) 0.8pF b)3.2pF «¢)80pF d)40pF
122.The electric field in a region is radially outward
with magnitude E = Ay,. The charge contained
in a sphere of radius y,, centered at the origin
is

1
a)——Avp b) 41egAyg
4‘T[€0
)%%A d)1 A
c a8
Yo 4meg y§

123.1f the number of condensers are connected one
after another then this type of combination of
condensers is
a) condensers in series
b) condensers in parallel
c) condensers in series and parallel
d)none of these
124.When one electron is taken towards the other
electron, then the electrostatic energy of the
system
a) decreases b)increases
¢) remains unchanged d)becomes zero
125.Electric field of an isolated charged metallic
sphere at any interior point is
a) Zero b) One
c) Proportional to field d)Infinite
126.n identical droplets are charged to V volt each.
If they coalesce to form a single drop, then its
potential will be
a)n?3v  b)n'3v  c)nV d)V/n
127. A capacitor of capacitance 5 pF is being
charged from a d.c. source of 20 V. The
capacitance as a function of potential is given
by (10V + 4) volt. The energy stored in the
capacitor is
a) 10400] b) 14000] c) 10040] d) 10000]
128.A solid cylindrical insulator of uniform density
having length 4 and radius 2 contains charge Q.
Find the value of the electric field at a distance
L along the axis from one end. (L = length of

insulator)
Q

a) Tome, (2 - \/ﬁ)
Q

m§E£@+va
Q

) 16Tg, (\/E B \/ﬁ)

Q
mﬁﬁgg—Jﬁ+Jﬂ

129.Inside a hollow spherical conductor, the
potential
a)is constant
b)varies directly as the distance from the
centre
c) varies inversely as the distance from the
centre
d)varies inversely as the square of the distance
from the centre
130. The maximum electric flux can passed through
the surface when electric intensity would be
inclined to the surface by an angle of:
a) 180°  b)90° c) 0° d) 360°
131.In Van de Graff generator, potential difference
is of the order of
a) 10? volt b)103 voltc) 1012 voltd)107 volt
132. Choose the correct relation between
polarisation and electric susceptibility of
dielectric material
X P
a) P = E b): X/EZ
133. Which of the following will not change if
dielectric slab is introduced in a charged
condenser?
a) Charge b) Potentia c) Capacity d) Energy
1
134.A wire is bent to form a semi circle such that
the radius of the semicircle is R. The charge per
unit length is A. The total electric field at the
centre will be
a) 2A/megR b)A/2megR
c) 2A/meyR? d)A/med R
135.A parallel plate capacitor is charged. If the
plates are pulled apart
a) the potential difference increases
b)the capacitance increases
c) the total charge increases
d)the charge and the potential difference
remain the same

c)P=xE d)P = x’E

136.The number of tubes of force emerging
normally through unit area of sphere's surface

drawn around a charge q in a medium of
q
4mEYr?

a) Electric intensity b) Coulomb’s force
c) Electric potential d) None of these

137.A parallel plate capacitor of 6 uF is connected
across 18 V battery and charged. The battery is
then disconnected and oil of dielectric constant

It is also called as

permittivity € is
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k = 2.1 is introduced between the plates. What
will be the charge on capacitor?
a)51.4 uC b) 108 uC
c)8.5uC d)92.5 x 102 C

138. The relation between electric charge, electric
potential and capacity is

_Q _Y _ _Q
a)C—V b)C—Q c)V=QC d)c_7

139. A 2 pF capacitor is charged to 100 volt and
then its plates are connected by a conducting
wire, the heat produced is
a) 1] b) 0.1] c) 0.01] d)0.001]

140.The magnitude of an electric intensity at a
point which is at a distance ‘r’ from the centre
of a charged spherical conductor of radius ‘R’
in terms of the surface charge density ‘o’ is
given by ‘E’ where

E— b1E = oR
a) - ksorz ) - kEOI‘Z
oR? o’R
Ve VE = fegr?

141. Fight drops of mercury of equal radii
possessing equal charges combine to form a
big drop. Then the capacitance of bigger drop
compared to each individual small drop is
a) 8times b) 4 times c) 2 times d) 32 times

142. A spherical conductor of radius 2 m is charged
to a potential of 120 V. It is now placed inside
another hollow spherical conductor of radius 6
m. Calculate the potential to which the bigger
sphere would be raised
a)20V  b)eovVv c) 80V d)40V

143.The unit of charge density of a charged
conductor is
a) Coulomb/m b) Coulomb/m?
c) Coulomb/m3 d) Coulomb

144.In bringing an electron towards another
electron electrostatic P. E. of the system:

b) Decreases

d) Becomes zero

145. Artificial transmutation is the process in which
a) Bombardment of highly energetic particles

a) Increases
c) Remains same

on nucleus of an element causes it to form
some other element

b)Bombardment of lower energy particles on
nucleus causes it to get transformed into
other element

c) Energetic particles become inactive

d) Energetic particles become reactive

146.The total number of electric lines of force
passing normally through a given area is,

a) electric flux b) magnetic flux
c) flux density d) none of these
147. A conductor of capacity 10 pF is at a potential
of 10 V. If the potential increases by 1V, the
increase in energy is
a)ly b)210u ¢)105p] d)10.5y)
148. A parallel plate capacitor is charged to a
certain potential difference. A slab of thickness
3 mm is inserted between the plates and it
becomes necessary to increase the distance
between the plates by 2.4 mm to maintain the
same potential difference. The dielectric
constant of the slab is

a) 3 b) 5 c) 1.8 d) 2.438
149.The electric lines of force do not passes

through

a) metals b) conductors

c) semiconductors d) all of these

150.The dimensions of electric intensity are
a) [MOL°T1AY] b) [MIL3T3A71]

c) [MILIT3A71] d) [MIL™1T3AY]

151.A point charge causes an electric flux of -200
Nm2/C to pass through spherical Gaussian
surface of 10 cm radius centered on the charge
If the radius of the Gaussian surface is doubled
total electric flux passing through the surface is
a)-200 Nmz/C b)-100 Nmz/C
c)+ 200 Nmz/C d)- 50 Nmz/C

152.While a capacitor remains connected to a
battery and dielectric slab is inserted between
the plates, then
a) Potential difference between the plates is

changed
b) Charge flows from the battery to the
capacitor
c) Electric field between the plates increases
d)Energy stored in the capacitor decreases
153.The maximum value of dielectric constant for
conductor (metals) is :
a) Zero b) One

d)in between 0 & 1

154. A capacitor of 20 pF charged up to 500 volts in
connected in parallel with another capacitor of
10 uF which is charged up to 200 V. The
common potential is
a)500V  b)400V ¢) 300V d)200V

155.The ratio of charge given to the conductor, to

c) Infinity

the increase in its potential due to this charge
is called:
a) Capacity of conductor
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b)Resistance of conductor
¢) Reactance of conductor
d) Impedance of conductor

156. Consider the situation shown in the figure. The
capacitor A has a charge q on it whereas B is
uncharged. The charge appearing on the
capacitor B a long time after the switch is

closed is
W A £ 4L
£+ _8 4 1
i & >
i+ = S :
s+ = 3
¥ £ g
TOA B
a) Zero b) q/2 c)q d) 2q

157.The capacity of a parallel plate condenser
depends upon
a) area of the plate only
b)distance between the two plates only
) permittivity constant of a dielectric medium
only
d)all of these
158.Gauss’ law helps in
a) Determination of electric force between
point charges
b) Situations where Coulomb’s law fails
c) Determination of electric field due to
symmetric charge distribution
d)Determining electric potential due to
symmetric charge distribution
159. Electric charge is uniformly distributed along a
long straight wire of radius 1mm. The charge
per cm length of the wire is Q coulomb.
Another cylindrical surface of radius 50 cm
and length 1m symmetrically encloses the
wire as shown in the figure. The total electric
flux passing through the cylindrical surface is

Im
T | e—
f350cm
Q 100Q 10Q 100Q
V% Yo% Y Ve

160.If an isolated metallic conductor is positively
charged, then its mass will
a) Increase

b)Decrease

c) remain same

d)reduce to half of its original mass
161.The below figure gives electric lines of force

due to two charges q: and g, What are the

sings of the two changes?

a) Both are positive
b)Both are negative
c) quis positive and q; is negative
d) qz is positive and q is negative

162.1f o is the surface density of charge on a
conductor and k is dielectric constant of
medium around it, then electric intensity at a
point close to itis:

a) Ke, & parallel to the surface

20
b)

& parallel to the surface
K €,

c) KC(SEO & normal to the surface
20
d) Keg
163. A 4 pF capacitor is charged to 400 V. If its
plates are joined through a resistance, then
heat produced in the resistance will be
a)0.16] Db)0.32] «¢)0.64] d)1.28]
164. The total electric flux through a cube when a
charge 8q is placed at one corner of the cube is
€0 q q
Aea by Og D
165.1f the number of condensers are connected in
series, then
a) charge on each condenser is same and
potential is different

b) potential is same but charge is different

& normal to the surface

c) both charge and potential are same
d)both charge and potential are different

166. Two concentric spherical conducting shells of
radii R and 2R carry charges Q and 2Q
respectively. When both the shells are
connected by a conducting wire, the change in

potentials on the outer shells is (k = 4“18 )

0

a) Zero b)l%Q c) ZkTQ d)%

167.The properties of electric lines of force tubes of
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force and tubes of induction are
a) Never similar
b) Approximately similar
c) Exactly similar
d)none of these
168.A parallel plate capacitor is charged to a
potential different of 50 V. It is discharged
through a resistance. After 1 second, the
potential different between plates becomes 40
V. Then
a) Fraction of stored energy after 1 second is
16/25
b) Potential difference between the plates after
2 seconds will be 32V
c) Potential difference between the plates after
2 seconds will be 20 V
d) Fraction of stored energy after 1 second is
4/5
169.A dielectric is introduced between the
elements of the condenser kept at a constant
potential difference, then the charge on
condenser
a) Decreases
b)Increases
¢) Unchanged
d)may increase or decrease
170.Which of the following mathematical
statement of Gauss theorem (q - charge €
permittivity of medium around a charge q)
a)TNEF=q/€ b)T.N.EF.=q
¢)T.N.EIL. =q€ d)T.N.EL =€/q
171.The radius between electric intensity E; and Ec
at a point out Side of sphere and charged
cylinder of length £ at the same distance r from
their respective centre and axis is:

E.f E.fr
A
E. E.r

= d [

172. Calculate the energy stored in the 6C capacitor
when Switch-1 is closed. Switch-2 is closed
now. Find the energy stored in the 3C
capacitor (in S.I. units)

w L
T
N
a

|
el

a) Zero b) 12 c) 15 d) 18

173.0ne group of limited number of lines of force
forming a tube like structure in dielectric
medium is
a) tube of force
c) tube of air

b) tube of induction
d) none of these
174.The capacity of spherical conductor of radius R
ca,.'rrying charge Q situated in a medium of
permitivity (€ = k€& )is :
a) 4 mkepR? b) 4 mkeoR
c) 4 mkey/R? d)4 mkeo/R
175.There is force of repulsion between two like
charges, because electric lines of force
a) exert lateral pressure on one another
b) exert normal pressure on one another
c) exert no pressure on one another
d)none of these
176.In S.I. system, coulomb-meter is unit of
a) electric intensity
b)electric potential
c) electric flux
d)electric dipole moment
177.Van de Graff generator is used to produce high
energetic charged particles of energy of about
a) 10 MeV b) 50 MeV c¢) 100 MeVd) 0.5 MeV
178.The Gaussian surface needed for calculating
the electric field due to a charge distribution is
a) any surface around the charge distribution
b)only spherical surface
c) any closed surface around the charge
d)only cylindrical surface
179.Two charges are placed at a distance, if glass
slab is placed between them then the force
between them will :
a) Decreases b) Increases
c) Remains same d) Becomes infinite
180. A cylinder of radius 5 mm and surface charge
density of 2 uC/m? is surrounded by a medium
of dielectric constant 6.28. The magnitude of
electric field at a point 2 m away from the axis

of the cylinder is (ﬁ =9 x 10° Nm?/C?)
0

a) 180V/mb) 50V/m ¢) 90V/m d) 45V/m

181.The total number of tubes of induction passing
normally through unit area is called as

b) flux density

d)both 'b"and' '

182.Two parallel metal plates 2.0 cm apart, are
connected to a 200 V battery. A proton with a
positive charge 1.6 x 1071 Cis located
between the plates. The electric field intensity
between the plates is

a) electric flux
c) electric intensity
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a)5000 V/m b) 10000 V/m

)32 % 106~ d)50,000 V/m
m

183.In the figure, three capacitors, each of
capacitance 6 pF, are connected in series. The

total capacitance of the combination will be
Il |l Il

11 1 11
G C, &
\'%
a)9 x 10712F b)6 x 10~12F
c)3 x 10712F d)2 x 10712F

184.The dot product of E and normal area ds,
calculated over the closed surface, is
a) electric field b) electric flux
c) electric potential d)all of these
185.1f a positively charged body is connected to
earth, its potential becomes:
a) Zero b) Infinity
c) Positive d) Negative
186. A capacitor of 30 uF charged up to 500 volt is
connected in parallel with another capacitor of
15 pF which is charged up to 300 V. The
common potential is
a) 433V b)450V ¢) 333V d)350V
187. Three identical condensers are connected in
parallel. The combination is connected in
series with one identical condenser. If
resultant capacity 3.75 pF, then the capacity of
individual condenser is
a)3 uF b)5 uF c) 9 uF d)14 pF
188.The distance between the plates of parallel
plate capacitor is d. A metal plate of thickness
d/2 is placed between the plates. The
capacitance would then be :
a) unchanged b) Zero
c) single d) doubled
189.A capacitor works in :
a) D.C. circuits
b) A.C. circuits
c) Bothin A.C. & D.C.
d)Neither in A.C. nor in D.C. circuit
190. An air capacitor of capacity C = 10 pFis
connected to a constant voltage battery of 12
V. Now the space between the plates is filled
with a liquid of dielectric constant 5. The
charge that flows now from battery to the
capacitor is
a)120 pC b)699 pC ¢)480 uC d)24 pC
191. Four closed surfaces S;, S;,S3 and S, together
with charges +q, —q and —3q are shown.
Through which one of the surfaces is the net

flux zero?

QD
51

a)S; b)S, €)S; d)S,
192.A hollow sphere of charge does not produce an
electric field at any

a) interior point b) outer point

c) beyond 2 m d)beyond 10 m
193.What is T.N.E.I through the surface A and B
respectively?
B
D
a) (g, 2q) b) (—=q,—2q)
) (0,9 d)(q, 0)

194.The product of electric intensity and
permittivity constant of a dielectric medium is
called
a) total normal electric induction
b)normal electric induction
c) electric potential
d)electric energy

195.Two parallel metal plates having charges +Q
and - Q face each other at a certain distance
between them. If the plates are now dipped in
kerosene oil tank, the electric field between the
plates will
a) Become zero
c) Decrease

b) Increase

d) Remain same

196. Shown below is a distribution of charges. The
flux of electric field due to these charges
through the surface S is

a)3q/ep  b)2q/eg  c)q/ey  d)Zero
197.Van de Graff generator is used for the
production of
a) High potential difference
b) Low potential difference
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c) Moderate potential difference
d)High temperature

198.When dielectric is inserted in the space
between plates of a capacitor, then
a) Magnitude of charge increases
b)Magnitude of charge decreases
c) Charge remains the same
d)Charge becomes zero

199.Which of the following instruments works on
the principle of action of sharp points?

a) Van de Graff generator
b) Cyclotron
¢) Dynamo
d) Induction coil
200. A point charge +q is placed at the centre of a
cube of side L. The electric flux emerging from
the cube is
6qL2 q

q
a) Z b)Zero ) ? d) 6172,
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11 (b)
Relation for electric field is given by,
A
© 2me,r
2 X 2megrE
A =2mgyrE = —
1x2x107%x7.182 x 108 4
= X9 % 10° =798 x107*C/m
12 (¢

3 plate - forms (3-1) = 2 condenser
4 plate - forms (4-1) = 3 condenser
5 plate - forms (n-1) = (n-1) condenser
(b)

~Q

" 4meyR2

_ Qmax
maX T 4me,R2

“ Qmax = 4TegR? X Epax

14

X (10 x 1072)% x 2 x 10°

~9x10°
= 2x10°5¢
"9
(b)

1 2 1 2
U1 + U2 = EC1V1 + ECZVZ

1
=—[4%x107®x50x50+ 2% 107°x 100 x 100]

15

2
1 3
==[1072+2%x 10723 ==x%x1072]
2 2
()

A

© 2me,r

16

4megrE
~“A=2meyrE = >

=;x4x10‘2><9x104
2%x9x10°
=2x0"7Cm™?

17 (d)

There are two loops, each having two capacitors
of 20 pF each in parallel

Cefr. = 20 + 20 = 40 pF for each loop

Now, these two capacitors of 40 pF each are in

series
40 x 40 _ 1600

Cope = =
et~ 40 +40 80
(c)

Electric field near the surface of the conductor is

= 20 uF
19

given by, 53 and it is perpendicular to surface
0

(©

C] = 5 x"F

21

C,=104F

| 1
1 F

300V
ca=lra]
N (PR O
_5x10 10

— = \F
15 3 H

_10 X 107°F
3

1 2
U= ECqu =

(d)
For the soap bubble,

GG
T C+C,

1 10
EX?X 107 x 300%2 = 0.15]

22

Pm — Pout = Pexcess = Pst — Pelectro
4R ¢?

T r 2A%,
4T q?

T r 2(4mr?)?g,
4T q?

r 32m’rg,

For equilibrium,
P = Pout
4T ¢

T r  32m?rig,

\/1281‘[21‘480T
o q = =
r

\/16 X 812 rtg,T
r

8eyT

L q= 41'[r2

23 (a)
T.N.E.L. does not depend upon shape or the size of

Page] 16



24

25

26

27

29

30

33

34

36

Gaussian surface but depends only upon charge
enclosed within the surface

(a)

Work done in compression

= Energy stored in condenser

= Ratio of energies = 1

(d)

The electric field is always perpendicular to the

surface of a conductor. On the surface of a metallic

solid sphere, the electrical field is oriented
normally (i. e. directed towards the centre of the

sphere)
()
o o2 ~ q
250k 2gokds?
q?
=———— ..(~ds=4mR?
32egkrRt (748 = 4R
(12 x 1076)?

T 32x885x 1012 x 1 x 9.87 x (10-1)*
~ 5.15 X 102N/m?

(d)

U= %QV = Area of triangle OAB

()

1 ne

- 41T£0r_2
Er?
s n= T4n£0
_ 0.036 x 0.1 x 0.1
N T 9X109x 1.6 x 10-19

_ 360 x 103
144
=2.5x10°

(9

For a charged conductor of any shape (assuming

air medium),
o

E, = g (D)
For a infinite thin plane sheet (assuming air
medium),
(o]
Comparing (1) and (2)
E, = 2E,
(d)
$ = ZS—: = 0 = [+ charge on dipole is zero]
(d)

Electric diploe consist of equal and opposite
charges the resultant of them is zero. So flux will
be zero.

(d)

38

41

42

43

The effective capacitance is C, when three
capacitors are connected is series

_1_1+1+1_37
“C, 4 5 6 60
~ C; = 60/37 puF (i)

When three capacitors are connected in parallel
mode, the effective capacitance is C,
~Cy=44+54+6=15pF ..(ii)

From (i) and (ii),

Cx 15 37
C, 60/37 4
(a)
Given circuit can be drawn as,
8 4F
8 4F
A | B
8 4#F
8 #F
~ Equivalent capacitance between A and B
=Cp=4X8=32pF
(b)
Q|
11
g)_| 14F
C I
Q 2I,JzF
[
s
2 2Q ]
Qz—mQ—? (1)
Q = CRV
Cr = (1 pF||2 pF) series with C
o = 3C
R7Cc+3
0=E (C X 3)
- \C+3
2( 3CE ) 2CE ) )
= ==—)==— ..
QL=3\c33) " cr3 ~wsined)

This shows as C increases Q increases but not
linearly. Also the given relation does not
correspond to exponential graph. Hence correct
choice is (B)

Charge
[1wF 34F C
(d)

There will be zero charge inside closed surface

)
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44

45

46

48

54

55

57

59

61

cC 3
Cer =CH+5 ==
. Work done = %(%) VZ = %
(d)

The cube has six surfaces and as the charge is at
its centre. Hence, it will produce equal number of
lines of forces through each surface. The charge of

Q will produce in all Sg lines of force
0

-~ Each surface will allow (6&)

€0
(a)
Electric flux, ¢y = [E.d S

= f EdS cos©

= f EdScos90° =0

The lines are parallel to the surface

(0

1 1

U= ECVZ =3 X 6 X 107(100)% = 0.03]

(a)

AB = (B—A) = a(—4j + 3k)

- Work done = F.AB = q (i) k.a(—4j + 3k)
0

2¢
_ 3qoa
T 2,
(a)

_ Ae — Aig — A2
C= 3 =C = a4 and C, = 4,

C, A dy A, d; 1 1 1
SS—=—X—=— X — ==X =-—=—

C; dy A;e Ay d 2 2 4

_a s
2T Ty =0

(d)
n plates will form (n — 1) number of parallel
capacitors
=~ Total capacity will be (n — 1)C
(b)
Volume = 1 litre= 1 x 1073 m3

1 1
u= ESOEZ =X 8.85 X 10712 x (103)2

=4.425x107°
Energy stored in 1073 m3 of air
=4425x107°%x 1073 =4.425%x1077]

(9
., Energy
Energy density = Volome:

[ML2T2]
[L?]

(d)

The capacitors of capacitance 2 uF and 2 pF are

connected in parallel

So its dimensions are

— [MlL—lT—Z]

65

73

75

76

77

80

82

- Equivalent capacitance (C') =2+ 2 = 4 uF
Now 4 pF, 4puF and C' are connected in series

-~ Relation for the capacitance between P and Q,
1 1 1 1 3

4 Z+Z_ZOFC":§HF
(c)
.
4me, 12
9x10%°%x3x107° .
= Gx1o7y = 3X10V/m
(d)

V=2ButQ = Cer V ...(0)

Cp=3+6+3=12F
oo lzx2 24 12
TR T et T T 7 B

~Q= 1—72 X 70 =120 uC ...[From (i)]

120
(©)
1 1 1 1
Coq 31015
v Ceq = 2 pF

=~ Charge on each capacitor,

Q =Ceq XV=2x100=200pC
(©

Q=VC=>V=Q/C

As V is constant,

Qg Qo _, Qs _GCg .
o= === == = = where C, is the new
Cg¢ Co Q G g

capacitance and Qg is new charge
"'Cg>CO$Qg>Qo
(o)

1 2
v=1&

2 C
~ Increase in energy = % [Q% — Q%]
[0.52 — 0.1%]

T 2x48x10-6
6

=—[24x 1072
=0.25 x 10* = 2500]
()

1 1
U= ECVZ =X 12 x 10712 x (50)2
=15x1078]
()
As density of line is more at A than B, E5, > Eg
(b)
Eight identical cubes are required to arrange so
that this charge is at centre of the cube formed
=L
“e= 8¢y
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85

87

89

90

91

(0
Total flux ¢
E

—
ILD

=E.AA=EAAcos®

(where 6 is an angle between E and AA)

For top and bottom faces of the cylinder, 6 = 90°

=~ ¢ =EAAcos90° ...(~ cos90° =0)

(o)

For spherical conductor, C = 4megyR
Now, for a sphere,

V= %nR3 and A = 47R?

L

3V
Also,R—X
~C=12 v
~C= nsOA
(o)

If ois the surface density, then charge on the
surfaceS,q = 0.S
Electric intensity E due to remaining charges on

the surface, E =

2keg
Force experienced due to other charges on
surface S,
o o?
F=EXq=EGS=2kSOS
(a)

The two condensers filled with k and with air are
in parallel

With air: C; = % (%) _ 3%0A

d\d 4d

(th medium: C., = 5K (A) = SoAk
With medium: C, = q (4)— d
A Ceq:C1+C2

. C _ 3gA  gAk

e 44 4d
_sOA[3+k _C K43

T 4d 4 4 _4( )

C
Ceq = Z(k+ 3)
(b)

92

94

97

98

101

102

The charge flowing through C, is

Qs =Ca XxV=4CV ..(>I)

For the series combination of C;,C, and Cs,
1 1 1 1

=t —+—
Ceq C 2C 3C
1 _6+3+2 11

Ceq 6C 6C
6C
= Ceq = E
Now, C¢q and C,4 form parallel combination giving,
, 6C 50C
C =Ceq+C4=H+4C=F

~ Net charge,q = C'V = %CV

Total charge flowing through C4, C,, C; will be
qd=q—q =5—0CV—4CV=ﬂ (i)

*T 11 1
As C4,Cy, C5 are in series combination, the charge
flowing through them will be same
~ From equations (i) and (ii),
6CV/11 _ 3

4CV 22

the required ratio =

(d

As o, =0y,

Q4 Q

Canr? T 4mr,?
Q Q2

4megr?  4megry?

By = Fp o>t = L orByiBy =111
K = > — = — 0r . = H
1 2 E2 1 1-+2
(©
oR?

 keor?
. R?
Just outside the conductor,R <r = == 1

E= o o4mn
~key  4mepk
_12><10‘12><4><3.14><9><109

3.14
=43.2x 1072 = 0.43V/m

(b)

For a spherical capacitor,

C=4 k( ab):»c k

= — o
T[EO b—a

(d)

_ Qenclosed
bp=—_—

€0
(a)
As there is no charge residing inside the cube, the
net flux is zero

(d)

' Qenclosed Temains unchanged
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Hence as d increases, C decreases

Q is constant = V increases

(a)

Given six capacitors are in parallel
Ceq=6C=6X2pF =12 pF

()

Aluminium being a metal, the field inside it will be
zero. Hence it would not affect the field in

103
107

between the two plates. Hence capacity = % ==

remains unchanged
109 (c)
. q 10x 1073
A ol T 2X 31 x 1 103 x 10°

= 1.59 x 1073C/m?

110

6
=——xXx120=
E) 0=60V

112

ds 2ke,

_ 0.885 x 0.885 x 10712

T 2x885x10712

= 4.425 x 1072N /m?
114 (d)

= —goE?
u=>g

B 2u \/2 X 44.25 x 1078

= 316.2 N/C

€0 8.85 x 1012

116 (b)
For series combination, V; = c% andV, = c%
s V_z = C_z =
(<)
C= % = 8 pFand
. gokA’
C'= 7
ButA' =A,d =d/2
ggk XA 2X5X¢g)A
~Td/2  d
C' =10 x 8 pF = 80 pF
(b)
Flux linked with the given sphere ¢ = %; where

4:1
121

CI

122

Q = Charge enclosed by the sphere
Hence Q = ¢gy = (EA)g
= Q =4m(yy)? X Aygey = 4meyAy,
125 (a)
Electric field is zero at any interior point as there
is no line of force
126 (a)
Let r be radius of each small drop and R be radius
of bigger drop

The volume remains constant

4 4
§‘ITR3 =n X §T[F3

~R=n"3r

For the small drop,
Capacitance, Cy = 4meyr and
Charge qg = CyV = 4meyrV
For the bigger drop,
Capacitance, C = 4meggR and
Charge Q = nqy

nqo

- Potential of bigger drop% v
0

n(4meyrv) r 1
T T 4me,R V(ﬁ) - “(m)"
=n2/3y
137 (b)
Q=CV=6x%x10"°x18 =108 uC
139 ()

Heat produced = Energy of charged capacitor
— 1 Cv2
2

1
=3 X (2 x 107°) x (100)2

=0.01]
(9
Electric intensity at a distance r from the centre of

a charged spherical conductor of radius R,

q .
E=—— ..
4mkeyr? O
Since charge is uniformly distributed on A, the

surface density of charge on A will be

140

__1 — 4nR2
0—4ﬂR2:q—4nRG

Substituting in eq. (i), we get
4mR?c  oR?
- 4mkeyr? - keor?
(©

Volume of 8 small drops = Volume of big drop

141

&8 X —1r3 =ﬁ1'[R3 =>R=72r
3 3

-+ Capacity < r = capacity becomes 2 times

(d)
If charge acquired by the smaller sphere is Q, then

142
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143

147

148

151

152

. . k
it’s potential, V = TQ

kQ .
120 = — = kQ = 240 ... ()

Whole charge resides on the outer sphere,
-~ Potential of the outer sphere,

k
-
Ly =22 ...[From (i)]
~V' =40V
(b)

Charge density: Here it is surface charge density
_ Charge  Coulomb

Area m?2

()

: 1 1
Increase in energy = - C,VZ — 3 CoVy?

1
EC(Vlz - VOZ) ('-' Cl = CO = C)

1
5 X 10 % 107°(121 - 100)

1
7% 10 x 21 x107% =105 x 107%] = 105 yJ

(b)

Capacity of capacitor = C
goAV i

Q=Cv= 1 . (1)

After inserting a slab, capacitance becomes C; and
charge remains same, Q = C;V;

By increasing the distance, we get same potential
difference as in first case

Q=0CV (i)

1 d—-3+24 3 d—0.6 3

—= + = +

C, €A kegA €A kegA

From equations (i) and (ii),

C=¢C,

Ol

o d _d—0.6+ 3
Tg0A gA kegA

TNEI does not depend upon shape or the size of
Gaussian surface, it depends only upon charge
enclosed within the surface

(b)

By inserting the dielectric slab, capacitance (i. e.
ability to hold the charge) increases. In the
presence of battery more charge is supplied from
battery

153

154

156

159

163

164

171

180

182

()
As conductivity increase dielectric constant
increase.
(b)
1V1+CaV,

. C
Common potential =
Ceff.

_20x 107 % 500 + 10 X 107¢ x 200

20x 1076+ 10 x 10~
12000

=0 - 400V
(a)
The +q charges appearing on the inner surfaces of
A, are bound charges. B is uncharged initially and
as itis isolated, the charges on A will not be
affected on closing the switch S. No charge will
flowinto B
(b)
Charge enclosed by cylindrical surface is, Qgpc =
100 Q. By applying Gauss’ law,

= ! = ! 100
q) - g (Qenc.) — g( Q)
(b)

Heat produced = Energy stored in capacitor

1 1

= ECVZ =35 4 x 107° x (400)?
=2x107%x 16 x 10*

=0.32]

(c)

» Charge 8q is placed at one corner of the cube,
we can imagine it to be placed at the centre of a
large cube which can be formed using an
arrangement of 8 similar cubes. Charge 8q is at
centre of the 8 cubes arranged to form a closed
box

~ By using gauss’s law,

total flux through the bigger cube

_8
s
= Flux through one small cube = = x 23 =4
8 €0 €0
(a)
__a _ q | ?
s = = Xe—=e——— X —
Amr€yr? 2me€yr 2rf 2megrt 2r
E = Fe & (v B =1
s =B, ¢ C_Zneom”)
(©
_oR 1 oR X 4m
~ kegr 4me, kr
. 9x107x2x107°x5x107% x4 x 3.14
B 6.28 X 2
=90V/m
(b)
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183

186

187

Presence of proton will not affect field between
the plates (since proton charge is quite small

compared to the charges on the plate)

V. 200 20000
=S=o 1oz~ 5 = 10000V/m
(d)
rt_tr. .t
Cer C1 Cp G
1 1 1 3
ARG
o Copp=2pF=2%x10"12F
(@)
Capacitance of first capacitor (C;)
= 30 uF = 30 x 107°F and its voltage (V;) =
500V
Capacitance of the second capacitor (C,)

= 15 uF = 15 X 107°F and its voltage (V,) =

300V
. Common potential (V) = %
1 2

_ (30 x 107 x 500) + (15 X 107° x 300)
- (30 x 1076) + (15 x 1076)
~ 433V
(b)
Let C be capacitance of each capacitor connected
in parallel
“ Cegr. = 3C
Now, 3C and C are in series
1 1 1 4

T:—-}-—:—
e 3C C 3C

. 3C
oo Ceff = T = 375

_375x4

3 =125%X4=5pF

190 (c)
Initial charge on the capacitor Q = 10 x 12
=120 pC
Final charge on the capacitor Q' = (5 x 10) x 12
= 600 pC
= Charge supplied by the battery later = Q" — Q
= 480 pC

193 (¢)

T.N.EI= Z Qenclosed
~ T.N.E.L. for A = zero

T.N.EIforB= (2¢—q) =q= (0,9)
(9

. . . [¢) . .
Electric field in vacuum E, = ~ and in medium,
0

195

(o

gok
Ifk>1,thenE < E,
196 (b)
1 1
¢ = g X Qenc = 8_0(2q)
200 (a)

Electric flux coming out through a closed surface
isq/eg
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