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ELECTROSTATIC POTENTIAL
AND CAPACITANCE

FACT/DEFINITION TYPE QUESTIONS

1.

In a region of constant potential
(@ theelectricfield is uniform
(b) theelectric field is zero
(c) theelectric field shall necessarily change if a charge is
placed outside the region
(d) None of these
The electric potential inside a conducting sphere
(@ increases from centre to surface
(b) decreases from centre to surface
() remains constant from centre to surface
(d) iszero at every point inside
It becomes possible to define potential at a point in an electric
field because electric field
(@ isaconservative field
(b) isanon-conservative field
(c) isavector field
(d) obeys principle of superposition
Which of the following about potential at a point due to a
given point charge is true ?
The potential at a point P due to a given point charge
(@ isafunction of distance from the point charge.
(b) variesinverselyas the square of distance from the point
charge.
(c) isa vector quantity
(d) isdirectly proportional to the square of distance from
the point charge.
Which of the following quantities do not depend on the choice
of zero potential or zero potential energy?
(@) Potential at a point
(b) Potential difference between two points
(c) Potential energy of a two-charge system
(d) None of these
A cube of a metal is given a positive charge Q. For this
system, which of the following statements is true?
(@ Electric potential at the surface of the cube is zero
(b) Electric potential within the cube is zero
(c) Electricfield is normal to the surface of the cube
(d) Electric field varies within the cube

10.

11.

12.

13.

14.

A unit charge moves on an equipotential surface from a

point A to point B, then

(@ Va-Vg=+ve (b) Vp-V=0

() Vp-Vg=-ve (d) itis stationary

An equipotential surface is that surface

(@ on which each and every point has the same potential

(b) which has negative potential

(c) which has positive potential

(d) which has zero potential

To obtain 3 uF capacity from three capacitors of 2 pF each,

they will be arranged.

(@) allthethreein series

(b) allthethree in parallel

(c) two capacitors in series and the third in parallel with
the combinatioin of first two

(d) two capacitors in parallel and the third in series with
the combinatioin of first two

There are two metallic spheres of same radii but one is

solid and the other is hollow, then

(@ solid sphere can be given more charge

(b) hollow sphere can be given more charge

(c) they can be charged equally (maximum)

(d) None of the above

If a unit positive charge is taken from one point to another

over an equipotential surface, then

(@ work is done on the charge

(b) work is done by the charge

() work done is constant

(d) no work is done

On moving a charge of Q coulomb by X cm, W J of work is

done, then the potential difference between the points is

Q Q

W
@ GV b Qwv © Vv @

The positive terminal of 12 V battery is connected to the
ground. Then the negative terminal will be at

@ -6V (b +12V  (c) zero (dy -12v
The maximum electric field that a dielectric medium can
withstand without break-down is called its

(@ permittivity (b) dielectric constant

(c) electric susceptibility ~ (d) dielectric strength

\Y
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15.

16.

17.

18.

19.

20.

21.

22.

23.

ELECTROSTATIC POTENTIAL AND CAPACITANCE

The potential energy of a system of two charges is negative
when

(@ both the charges are positive

(b) both the charges are negative

() one charge is positive and other is negative

(d) both the charges are separated by infinite distance
The electric potential at a point on the equatorial line of an
electricdipole is

(@) directly proportional to distance

(b) inversely proportional to distance

(c) inversely proportional to square of the distance

(d) None of these

An electric dipole is kept in non-uniform elecric field. it
experiences

(@ a force and a torque

(b) a force but not a torque

(c) a torque but not a force

(d) Neither a force nor a torque

The value of electric potential at any point due to any electric
dipole is

Pt <
@ k3 0 kP

pr pr
0 k—- d k—-
© k5 @ k5

An electric dipole of moment p isplaced normal to the lines

of force of electric intensity E, then the work done in
deflecting it through an angle of 180° is

(@ pE (b) +2pE

() -2pE (d) zero

The energy required to charge a parallel plate condenser
of plate separation d and plate area of cross-section A
such that the uniform electric field between the plates is
E, is

1
@) e, E?Ad (b) 50 E2Ad

1
© <o E2/Ad d) e, EZ/Ad

A hollow metal sphere of radius 5 cm is charged such that
the potential on its surface is 10 V. The potential at a distance
of 2 cm from the centre of the sphere is
(@ zero (b) 10V (c) 4av (dy 1013V
A charge is brought from a point on the equatorial plane of a
dipole to its mid-point. Which of the following quantities
remains constant ?
(@ Electricfield
(b) Force on the charge brought.
() Torque exerted by the charge on dipole.
(d) Electric potential
On decreasing the distance between the plates of a parallel
plate capacitor, its capacitance
(@ remains unaffected
(b) decreases
(c) first increases then decreases.
(d) increases

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Energy is stored in a capacitor in the form of

(@) electrostatic energy  (b) magnetic energy

(c) lightenergy (d) heat energy

Ifin a parallel plate capacitor, which is connected to a battery,
we fill dielectrics in whole space of its plates, then which of
the following increases?
(@ QandV

(c) EandC

A capacitor works in

(@ A.C.circuits (b) D.C.circuits

(c) both (a) and (b) (d) neither (a) nor (b)

In a charged capacitor, the energy is stored in

(@) the negative charges

(b) the positive charges

(c) the field between the plates

(d) both (a) and (b)

A sheet of aluminium foil of negligible thickness is introduced
between the plates of a capacitor. The capacitance of the
capacitor

(@) decreases (b) remains unchanged

(c) becomesinfinite (d) increases

The potential gradient at which the dielectric of a
condenser just gets punctured is called

(@) dielectric constant (b) dielectric strength

(c) dielectric resistance  (d) dielectric number

When air in a capacitor is replaced by a medium of
dielectric constant K, the capacity

(@) decreases K times (b) increases K times

(c) increases K2 times  (d) remains constant

A parallel plate condenser isimmersed in an oil of dielectric
constant 2. The field between the plates is

(@) increased, proportional to 2

() VandE
(d QandC

(b) decreased, proportional to %

(c) increased, proportional to— 2
(d) decreased, proportional to —%

A conductor carries a certain charge. When it is connected
to another uncharged conductor of finite capacity, then the
energy of the combined system is

(@ more than that of the first conductor

(b) less than that of the first conductor

(c) equal to that of the first conductor

(d) uncertain

The energy stored in a condenser of capacity C which has
been raised to a potential V is given by

1 1

(@) u= - Cv () u= Ecv2
1

() u=cv (d)UZ%
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34.

3s.

36.

37.

38.

39.

40.

41.

42.

43.

Capacitiors are used in electrical circuits where applicances
need more

(@ voltage (b) current

(c) resistance (d) power

The work done in placing a charge of 8 x 10~18 coulomb on
a condenser of capacity 100 micro-farad is

(d) 3.1x107% joule (b) 4x10"10joule

(c) 32x10732joule (d) 16 x 10232 joule

An arrangement which consists of two conductors
separated by a dielectric medium is called

(@) resistor (b) inductor

(c) rectifier (d) capacitor

Capacity of a parallel plate condenser can be increased by
(@) increasing the distance between the plates

(b) increasing the thickness of the plates

(c) decreasing the thickness of the plates

(d) decreasing the distance between the plates

In a charged capacitor, the energy resides

(@) in the positive charges.

(b) in both the positive and negative charges.

(c) inthe field between the plates.

(d) around the edges of the capacitor plates.

The resultant capacitance of n condenser of capacitances
C,, C,.... C, connected in series is given by

() C,=C;+C,+...+C
(d C,=C,-C,+...-C
The resultant capacity of n condensers of capacitances C,,
C, .... C,, connected in parallel is

() C,=C-C,-Cj.....-C,
R N e
© ¢, ¢ ¢ ;

...X... is'a machine that can build up high voltages of the
order of a few million volts. Here, A refers to

(@ Dynamo (b) Van De Graaff generator
(c) DC generator (d) AC generator

In case of a Van de Graaff generator, the breakdown field
of air is

(@ 2x 108V m1l (b) 3 x 106V m1

() 2x108vmt (d) 3x10%V ml

Van de Graaff generator is used to

(@) store electrical energy

(b) build up high voltage of few million volts

(c) decelerate charged particle like electrons

(d) both (a) and (b)

44.

Which of the following is / are true about the principle of

Van de Graaff generator?

(@ The action of sharp points.

(b) The charge given to a hollow conductor is tranferred
to outer surface and is distributed uniformly over it.

(c) Itis used for accelerating uncharged particle.

(d) Both (a) and (b)

STATEMENT TYPE QUESTIONS

45.

46.

47.

48.

Which of the following about potential difference between

any two points is true?

. Itdependsonly on the initial and final position.

Il.  Itisthe work done per unit positive charge in moving
from one point to other.

Il Itis more for a positive charge of two units as compared
to a positive charge of one unit.

(@ Tlonly (o) Ionly

() Tlandll (d) I, andl

An electric dipole of moment P is placed in a uniform

electric field E. Then which of the following is/are
correct?

. The torque on the dipole is pxE .

Il. The potential energy of the system is B.E.

Il.  The resultant force on the dipole is zero.

@ I, and Nl (b) 1and Il

(c) Hand Il (d) 1, 1land M

Consider the following statements and select the correct

option

. Inan external electric field, the positive and negative
charges of a non—polar molecule are displaced in
opposite directions.

IIl. In non —polar molecules displacement stops when
the external force on the constituent charges of the
molecule is balanced by the restoring force.

. The non—polar molecule develops an induced dipole
moment.

@ landll (o) I and I

(¢) land Il (d) I, 1land HI

Consider the following statements and select the correct
statement(s).

. Electric field lines are always perpendicular to
equipotential surface.

Il.  Notwo equipotential surfaces can intersect each other.
I1l. Electricfield lines are in the direction of tangent to an
equipotential surface.

(@ Tlonly (b)
() landll (d)

Il only
I, Iland 11
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49. The energy stored in a parallel plate capacitor is given by (C) Electricpotential due  (3) Variesinversly
o% to a charge at its own of radius
V¢ =——. Now which of the following statements is not location is not defined
2C (D) Electricpotential due  (4) Infinite

50.

51.

52.

true ?

I.  Thework done in charging a capacitor is stored in the
form of electrostatic potential energy given by

2

expression Vg = %

Il.  The net charge on the capacitor is Q.

lll.  The magnitude of the net charge on one plate of a
capacitor is Q.

@ lonly (o) Honly

() landll (d) I, andl

Which of the following statements is/are correct for
equipotential surface ?

I.  The potential at all the points on an equipotential
surface is same.

Il.  Equipotential surfaces never intersect each other.

lll.  Work done in moving a charge from one point to other
on an equipotential surface is zero.

@ lonly (o) Monly

() landll (d) I andll

When a metal plate is introduced between the two plates of a
charged capacitor and insulated from them, then which
of following statement(s) is/are correct ?

. The metal plate divides the capacitor into two
capacitors connected in parallel to each other

II.  The metal plate divides the capacitors into two
capacitors connected in series with each other

lll.  The metal plate is equivalent to a dielectric of zero
dielectric constant

@ lonly (o) Honly

() landll (d) I, andl

Consider the followoing statements regarding series grouping
of capacitors and select the correct statements.

I.  Charge on each capacitor remains same and equals to
the main charge supplied by the battery.

Il. Potential difference and energy distributes in the
reverse ratio of capacitance.

lll.  Effective capacitance is even les than the least of teh
individual capacitances.

@ landll (b)

() Iandll (d)

land I11
I, 1land 111

MATCHING TYPE QUESTIONS

53.

Match the Column | and Column II.

Column-I Column-11

Electricpotential near (1) Negative

an isolated positive

charge

(B) Electric potential near
an isolated negative
charge

(A)

(2) Positive

54.

5S.

56.

to uniformly charged
solid non-conducting
sphere
@ (A)—>(2);B)—=>(1);(C)—>4);Dd)—>@A)
b A)—>(1D);(B)—>@Q);(C)—>(4);(D)—(2)
© (A)—>4);(B)—>(1);(C)—>(@3);(D)—(4)
@ A)—>Q);(B)—>(2);(C)—>(1); (D)—(4)
When a dielectric slab is inserted between the plates of one
of the two identical capacitors shown in the figure then match
the following:

L

A
I V—
T B
Column-I Column-1I
(A) ChargeonA (1) Increases
(B) Potential difference (2) Decreases
across A
(C) Potential difference (3) Remains constant
across B
(D) ChargeonB (4) Cannot say

@ A)—~>(1);(B)—=>(2);(C)—>(2);(D)—(1)
() (A)—>(1);(B)—>(1);(C)—>(2); (D)~ (2)
© (A)—>(2);(B)—>(2);(C)—>(2);(D)—(4)
d A)—>(1);(B)—>(2);(C)—>(2); (D)~ Q)
Match the entries of Column | and Column 11

Column I Column IT

(A) Inside a conductor (1) Potential energy=0
placed in an external
electric field.

(B) Atthe centre of adipole (2) Electricfield =0

(©) Dipolein stable (3) Electric potential =0
equilibrium

(D) Electricdipole (4) Torque=0

perpendicular to
uniform electric field.
@ (A)—(2);(B)—>(4);(C)—>(3); (D)~ (1)
(b) (A)—>(2);(B)—>(3);(C)—>(4);(D)~>(1)
© A)—>(2);B)—>(3):(C)~>(1);(D)—>(4)
@ A)—>1);B)—>(3):(C)—>4);(D)—~>(2)
Match the types of capacitors in Column | and expressions
of capacitances in Column 11.

Column I Column IT
. . g, KA
(A) Spherical capacitor @ a4
A . g,A
(B) Cylindrical capacitor (2 d
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2meyl

(C) Parallel plate capacitor  (3) 5
air filled In (2]
h
' 4
(D) Parallel plate capacitor  (4) e Nl
h—n

with dielectric slab
between the plates.
@ (A)—>(4);(B)—>(2);(C)—~>(3); (D)~ (1)
(b) (A)—>(4);(B)—>3);(C)—>(1);(D)—~(2)
© A)—>@Q);(B)—>(4);(C)—>(2);(D)—(D)
d (A)—>(4);(B)—>3);(C)—>(2); (D)~ (D)
57. In the given circuit diagram, both capacitors are initially
uncharged. The capacitance C; = 2F and C, = 4F emf of
battery A and B are 2V and 4V respectively.

C2 |Cl

.

A
| >
! B
Column- I Column - IT
(Magnitude only)
. . 64
(A) Onclosing switchS; (1) 3

with S, open work done
by battery A is

(B) Switch S, isopenand (2) 4
S, is closed, work done
by battery B is
(C) Charge on capacitor 3 8
C, is (after S; open
and S, closed)
16
(D) Charge on C; when @ 3
both are closed
() zero

@ (A)—(1):(B)—>(2):(C)—>(2);(D)—>4)
() (A)—>4):(B)—~(3);(C)~>(3): (D)~ (1)
© A)—>():(B)—~3):(C)—~>(3):(D)—~1)
@ A->E):B—~>1):(C)—~>*;:D)—~>?

DIAGRAM TYPE QUESTIONS

58. Which of the following graphs correctly shows the variation
of electric potential due to uniformly charged thin spherical
shell with its centre at origin, as we move from point P to Q
along x-axis?

59.

60.

61.

269
T
(@) (b) !
A0 B o
© ©) t
! v
S~ 4 N
: P A O B O

P A OB Q
In which of the following cases is the electric field zero but
potential is not zero at a point on x-axis ?

@ y (b) y
+( -q -q +q
e — X e —X
(-a,0) (& 0) (~a,0) (a, 0)
y y
© (d)
(0,a)e+q ©.a)¢+a
X X
(0,-a)e+q (0,-a)¢-q

Figure below shows a hollow conducting body placed in an
electric field. Which of the quantities are zero inside the body?

(@) Electricfield and potential

(b) Electricfield and charge density

(c) Electric potential and charge density.

(d) Electricfield, potential and charge density.

The following figures show an electric dipole in four
orientations in uniform electric field. Arrange them in
increasing order of potential energy.
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62.

63.

64.

65.

ELECTROSTATIC POTENTIAL AND CAPACITANCE
0 S (i) . (@ 100 Vm! along X-axis
5o > QO o (b) 100 Vm1 along Y-axis
o—=o0 3 > (¢) 200 Vm! at an angle 120° with X-axis
> L 5 (d) 50 Vm1 at an angle 120° with X-axis
i > 66. Four points a, b, c and d are set at equal distance from the
(i) - S (iv) — centre of a dipole as shown in figure. The electrostatic
Q\ L > /'O Q pote_ntial V, Vy, V., and V would satisfy the following
N\ S // S relation: a
50 3 -0 2 @ Va>Vp>Ve>V +q
NN NN (b) Vy>Vp=Vy>V, d b
@ (), @), (i), (iv) (b)  (iv), Ciii), (ii), () © V,>V. =V, =V, _
© (), @), (), Giii) (@ (i), (i), (i), (i) @ V,=Vy>V,>V, a
A, Band Care three points in auniform electric field. The g7, Two charges q, and g, are placed 30 cm apart, as shown in

electric potential is

o A
B ®
o > E
oC
(@ maximumatB
(b) maximumatC
(c) sameat all the three points A, Band C
(d) maximumatA

The figure shows the electric dipole placed along x-axis. As
we move from point A to point B potential changes from

B +( -q A

° < ® ® X
(@ positive to negative (b) negative to positive
(c) positive to zero (d) does not change

Charges are placed on the vertices of a square as shown. Let

E bethe electric field and V the potential at the centre. Ifthe
charges on A and B are interchanged with those on D and C

respectively, then

q q
A B
D C

—-q —-q

@ E changes, V remains unchanged
{9)] E remains unchanged, V changes
(c) both E and V change

(d) E and V remain unchanged
Equipotential surfaces are shown in figure. Then the
electric field strength will be

Y.
’J
(&)

e}

10V 20V 30V

o
/1V20 /30—>(cm)

68.

69.

the figure. A third charge g5 is moved along the arc of a
circle of radius 40 cm from C to D. The change in the

as

potential energy of the system is k,, wherek is
Y EO
q
Co-tu
40 cm
ay a;

A 30cm B D

@ 8q; (b) 60y (©) 8q, (d) 6a,
In a hollow spherical shell, potential (V) changes with respect

to distance (s) from centre as

@ 1 (b)
—S—

~

— S —

\Y

I
|
|
|

© ©)

k.

e S—
In the electric field of a point charge g, a certain charge
is carried from point A to B, C, D and E. Then the work
done is

(@) least along the path AB
(b) least along the path AD
(c) zero along all the paths AB, AC, AD and AE

(d) least along AE



ELECTROSTATIC POTENTIAL AND CAPACITANCE

70. Which of the following graphs show the correct variation of

71.

72.

magnitude of potential energy of a dipole when rotated from
stable equillibrium to unstable equillibrium?

@ (b)
,?E-- '?E-
u(o) u(o)
0 ! \
/2 7If © /2 T
9_> e%
-PE+
-PET
© PET (d PET
u(@e) u(o)
o] } 0] l
T[/2 T TE/2 T
= 0o—>
-PEA -PEA

Figure shows two hollow charged conductors Aand B having
same positive surface charge densities. B is placed inside A
and does not touches it. On connecting them with a conductor

(@ charge will flow from Ato B

(b) charge will flow from Bto A

(c) charge oscillates between A and B

(d) Nocharge will flow.

Figure shows a charge + Q placed at origin. Another charge
+ g is brought from infinity to (9, 0, 0) from positive direction
of x-axis in case I and from infinity to (-9, 0, 0) from negative
direction of x-axis in case Il. Which one of the following is
true?

A

z

(-9,0,0)

+Q

(9,0,0)

73.

74.

75.

271

(@ The potential energy is positive in case | and negative
incasell.

(b) The potential energy is negative in case | and positive
incase 1.

(c) The potential energy is same in both the cases and is
negative.

(d) The potential energy is same in both the cases and is
positive.

Figure shows a system of three positive charges placed at
the vertices of an equilateral triangle. To decrease the
potential energy of the system,

w

+q *q

(@) a positive charge should be placed at centroid
(b) anegative charge should be placed at centroid.
(c) distance between the charges should be decreased.

(d) itshould be rotated by an angle of g radian.

Which of the following figure shows the correct equipotential
surfaces of a system of two positive charges?

Two equipotential surfaces S; and S, are around a charge q.
A test charge is moved from S, to S, along the paths APB
and AEC as shown in figure. The work done is

(@ morein case of APB
(b) morein case of AEC
(c) same in both the cases
(d) cannot say




76.

77.

78.

ELECTROSTATIC POTENTIAL AND CAPACITANCE

Two spherical conductors Aand B of radii aand b (b>a) are
placed concentrically in air. The two are connected by a
copper wire as shown in figure. Then the equivalent
capacitance of the system is

@ 4o ba—ba 4
(b) 4neg(atb)

(© 4negh

@) 4nega

B

A parallel plate capacitor is charged in air (dielectric constant
=1.0006). For time 0 to t; only air is in between the plates of
capacitor. For time t, to t, only water (dielectric constant =
81) and for time t, to t; only glycerine (dielectric constant =
56) is there in between the plates of capacitor. Which of the
following graphs shows the correct variation of capacitance
C with time t qualitatively?

| I

C ;

@ (b)
0 1 L G O 'El b
t— t—>

C ! (1; H H
(© — (d)

© S

tl tz t3 O tl tZ t3
t— t—

Two spherical conductors A; and A, of radii r; and
r, (r, > ry) are placed concentrically in air. A, is given a
charge +Q while A, is earthed. Then the equivalent
capacitance of the system is

4n 60 I’ll’z
@) " (b) 4meq (r+12)
(C) 4t EO I’2 (d) An EO rl

79. Anparallel plate capacitor

80.

81.

82.

83.

such that one of the
plates is submerged in a
liquid while the other is
above the liquid surface.
When plates are charged
the level of liquid

(@) rises

(b) falls

(c) remains unchanged
(d) mayrise or fall depending on the of charge amount
What is the effective capacitance between points X and Y?

@ 24pF
(b) 18uF .

(© 12yF X {1
(d) 6upF

The capacitor, whose capacitance
is 6, 6 and 3uF respectively are
connected in series with 20 volt
line. Find the charge on 3uF.

(@ 30uc

(b) 60uF |
() 15pF I
(d) 90uF

The effective capacitance of combination of equal capacitors
between points Aand B shown in figure is

is located horizontally ‘

S 0
|1 J_ 1
T
1 ¢ °
i
ST
1 I
C
@c ®x ©x O

In the circuit given below, the charge in uC, on the capacitor
having capacitance 5 pF is

Hﬂkd
f I HF c
al M- b
6V
@ 45 (b 9 © 7 @ 15
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ASSERTION- REASON TYPE QUESTIONS

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.

@)
(b)

©
(d)

84.

8s.

86.

87.

88.

89.

90.

91.

92.

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
Assertion is incorrect, reason is correct.

is not a

Assertion: The potential difference between any two points
in an electric field depends only on initial and final position.
Reason: Electric field is a conservative field so the work done
per unit positive charge does not depend on path followed.
Assertion : Electric field inside a conductor is zero.
Reason: The potential at all the points inside a conductor is
same.

Assertion : Electric field is discontinuous across the surface
of a spherical charged shell.

Reason : Electric potential is continuous across the surface
of a spherical charged shell.

Assertion : Work done in moving a charge between any two
points in an electric field is independent of the path followed
by the charge, between these points.

Reason: Electrostatic force is a non conservative force.
Assertion : Two adjacent conductors of unequal
dimensions, carrying the same positive charge have a
potential difference between them.

Reason : The potential of a conductor depends upon the
charge given toit.

Assertion : Electric potential and electric potential energy
are different quantities.

Reason : For a system of positive test charge and point
charge electric potential energy = electric potential.
Assertion : For a non-uniformly charged thin circular ring
with net charge is zero, the electric field at any point on axis

of thering is zero.

Reason : For a non-uniformly charged thin circular ring with
net charge zero, the electric potential at each point on axis of
the ring is zero.

Assertion : For a charged particle moving from point P to
point Q, the net work done by an electrostatic field on the
particle is independent of the path connecting point P to
point Q.

Reason : The net work done by a conservative force on an
object moving along a closed loop is zero.

Assertion : Polar molecules have permanent dipole moment.
Reason : In polar molecules, the centres of positive and
negative charges coincide even when there is no external
field.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

Assertion : Dielectric polarisation means formation of
positive and negative charges inside the dielectric.
Reason: Free electrons are formed in this process.
Assertion : In the absence of an external electric field, the
dipole moment per unit volume of a polar dielectric is zero.
Reason : The dipoles of a polar dielectric are randomly
oriented.
Assertion : For a point charge, concentric spheres centered
at a location of the charge are equipotential surfaces.
Reason : An equipotential surface is a surface over which
potential has zero value.
Assertion : Electric energy resides out of the spherical
isolated conductor.
Reason : The electric field at any point inside the conductor
is zero.
Assertion : Two equipotential surfaces cannot cut each
other.
Reason : Two equipotential surfaces are parallel to each
other.
Assertion. Two equipotential surfaces can be orthogonal.
Reason: Electric field lines are normal to the equipotential
surface.
Assertion. Theequatorial plane of adipole is an equipotential
surface.
Reason: The electric potential at any point on equatorial
planeis zero.
Assertion: The electric potential at any point on the equatorial
plane of a dipole is zero.
Reason: The work done in bringing a unit positive charge
from infinity to a point in equatorial plane isequal for the two
charges of the dipole.
Assertion : A parallel plate capacitor is connected across
battery through a key. Adielectric slab of dielectric constant
k is introduced between the plates. The energy stored
becomes k times.
Reason : The surface density of charge on the plate remains
constant.
Assertion : Two metal plates having charges Q, —Q face
each other at some separation and are dipped into an oil
tank. Ifthe oil is pumped out, the electric field between the
plates increases.

- E,i
Reason : Electric field between the plates, Eeq = —2-.
K

Assertion : When a dielectric slab is gradually inserted
between the plates of an isolated parallel-plate capacitor,
the energy of the system decreases.

Reason : The force between the plates decreases.
Assertion : Adielectric is inserted between the plates of a
battery connected capacitor. The energy of the capacitor
increases.

Reason : Energy of the capacitor, U = %Cv 2,
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105.

106.

107.

108.

109.

110.

111.

A long, hollow conducting cylinder is kept coaxially inside
another long, hollow conducting cylinder of larger radius.
Both the cylinders are initially electrically neutral. Then

(@ apotential difference appears between the two cylinders
when a charge density is given to the inner cylinder.
a potential difference appears between the two cylinders
when a charge density is given to the outer cylinder.
no potential difference appears between the two
cylinders when a uniform line charge is kept along the
axis of the cylinders

no potential difference appears between the two
cylinders when same charge density is given to both
the cylinders.

Two equally charged spheres of radii aand b are connected
together. What will be the ratio of electric field intensity on
their surfaces?

(b)
©

(d)

a’ b 2
(b) b ) =

a
A given charge is situated at a certain distance from an
electric dipole in the end-on position experiences a force
F. If the distance of the charge is doubled, the force acting
on the change will be

@ 2F b F/2

(0 F/4 d F/8

An electric charge 1073m C is placed at the origin (0, 0) of
X =Y co-ordinate system. Two points A and B are situated at

(ﬁﬁ) and (2, 0) respectively. The potential difference

a
@ 4

between the points Aand B will be

(@ 4.5volt (b) 9volt

(c) zero (d) 2volt

The potential at a point x (measured in um) due to some
charges situated on the x-axis is given by V(x) = 20/(x? - 4)
volt

TheelectricfieldEatx =4 pmisgiven by

(@ (10/9) volt/ w mand in the +ve x direction
(b) (5/3) volt/ umand in the —ve x direction
(¢) (5/3) volt/ u mand in the +ve x direction
(d) (20/9) volt/ pm and in the —ve x direction

The expression E = _c(ij_v implies, that electric field is in that
r

direction in which

(@ increase in potential is steepest.

(b) decrease in potential is steepest.

() changein potential is minimum.

(d) None of these

Two parallel metal plates having charges + Q and — Q face
each other ata certain distance between them. If the plates
arenow dipped in kerosene oil tank, the electric field between

the plates will
(@ remainsame (b) become zero
(c) increases (d) decrease

112.

113.

114.

115.

Four point charges —Q, —q, 29 and 2Q are placed, one at
each corner of the square. The relation between Q and q for
which the potential at the centre of the square is zero is

@ Q=-q (b) Q=—%

© Q=g o) Q=%

A conducting sphere of radius R is given a charge Q. The
electric potential and the electric field at the centre of the
sphere respectively are:

(@ Zeroand

80R2

(b) AreR and Zero
(© Q and Q 5
4meggR 4 ggR

(d) Botharezero

In a region, the potential is represented by
V(X, Y, Z) =6x—8xy— 8y + 6yz, where Vis in voltsand x, y, z
are in metres. The electric force experienced by a charge of 2
coulomb situated at point (1, 1, 1) is

@ 65N (b) 30N

(c) 24N (d) 4435 N

Two conducting spheres of radii R; and R, having

charges Q; and Q, respectively are connected to each

other. There is

(@ no change in the energy of the system

(b) an increase in the energy of the system

(c) always a decrease in the energy of the system

(d) a decrease in the energy of the system unless
QiR; = QR

116. A parallel plate capacitor is charged by connecting it to a

117.

battery. Now the distance between the plates of the capacitor
is increased. Which of the following remains constant ?

(@ Capacitance

(b) Charge on each plate of the capacitor.

(c) Potential difference between the plates of capacitor
(d) Energy stored in the capacitor.

Two vertical metallic plates carrying equal and opposite
charges are kept parallel to each other like a parallel plate
capacitor. A small spherical metallic ball is suspended by a
long insulated thread such that it hangs freely in the centre
of the two metallic plates. The ball, which is uncharged, is
taken slowly towards the positively charged plate and is
made to touch that plate. Then the ball will

(a) stick to the positively charged plate

(b) come back to its original position and will remain
there

(c) oscillate between the two plates touching each plate
inturn

(d) oscillate between the two plates without touch them
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118.

When air is replaced by a dielectric medium of force constant
K, the maximum force of attraction between two charges,
separated by a distance

(@ decreases K-times increases K-times

(b)

() remainsunchanged  (d) becomes%times

119. A parallel plate capacitor is charged and then isolated. What

is the effect of increasing the plate separation on charge,
potential, capacitance, respectively?
(@ Constant, decreases, decreases
(b) Increases, decreases, decreases
() Constant, decreases, increases
(d) Constant, increases, decreases

120. A foil of aluminium of negligible thickness is inserted in

121.

122.

between the space of a parallel plate condenser. If the foil is
electrically insulated, the capacity of the condenser will

Foil

(@ increase (b) decrease

() remainunchanged (d) become zero

Eight 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
(@ 8times (b) 4 times

() 2times (d) 32times

A parallel plate condenser is filled with two dielectrics as
shown. Area of each plate is A m? and the separation is
t m. The dielectric constants are k; and k, respectively.
Its capacitance in farad will be

ky | ko
g, A AN k1+k2
@ 25 hrk) ) oS
2¢ A g A kl—kz
© 5 gtk @ S

123.

124.

125.

126.

127.

A capacitor of capacity C, is charged upto V volt and
then connected to an uncharged capacitor of capacity C,,.
Then final potential difference across each will be

C,V c,
@ C+Co ® [1+ G JV

cV c
© e, © {l G JV

A parallel plate capacitor with air between the plates is
charged to a potential difference of 500V and then insulated.
A plastic plate is inserted between the plates filling the whole
gap. The potential difference between the plates now
becomes 75V. The dielectric constant of plastic is

@ 103 (@ 5 () 2013 (d 10

From a supply of identical capacitors rated 8 mF, 250V, the
minimum number of capacitors required to form a composite
16 mF, 1000V is

@ 2 b 4 (c 16 (d 32

A parallel plate air capacitor of capacitance C is connected
toa cell of emfV and then disconnected from it. Adielectric
slab of dielectric constant K, which can just fill the air gap of
the capacitor, is now inserted in it. Which of the following is
incorrect ?

(@ The energy stored in the capacitor decreases K times.

(b)

©
(d)

1 1
The chance in energy stored is ECVZ (E —1)

The charge on the capacitor is not conserved.

The potential difference between the plates decreases
K times.

In a Van de Graaff generator, a spherical metal shell is to
be 15 x 108 V electrode. The dielectric strength of the gas
surrounding the electrode is 5 x 10’V m~1. The minimum
radius of the spherical shell required is

@ 1m () 2m

() 15m (d) 3m
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FACT/DEFINITION TYPE QUESTIONS

2.

10.

11.

12.

13.

14.

15.

16.
17.

)
©

@

@

)
@

)

©
©

@

@

@
@

©

@
@

Electric potential inside a conductor is constant and it
is equal to that on the surface of the conductor.
Potential energy is defined only in case of conservative
forces like electrostatic force (and due to which
electrostatic field is a conservative field). It is not defined
for non-conservative forces like friction.

ﬂ, for a given point charge, q is

4ng, 1

Since V=

constant, therefore V depends only on r. Hence V is a
function of distance.

Surface of metallic cube is an equipotential surface.
Therefore, electric field is normal to the surface of the
cube.

8. (@
c=2%2 5 3,F
2+2
Because in case of metallic spheres either solid or

hollow, the charge will reside on the surface of the
sphere. Since both spheres have same surface area,
so they can hold equal maximum charge.
On the equipotential surface, electric field is normal
to the charged surface (where potential exists) so that
no work will be done.
Potential difference between two points in a electric
field is,

do
When negative terminal is grounded, positive terminal
of battery is at +12 V. When positive terminal is
grounded, the negative terminal will be at -12 V.

The potential energy is negative whenever there is
attraction. Since a positive and negative charge attract
each other therefore their energy is negative. When
both the charges are separated by infinite distance,
they do not attract each other and their energy is zero.

As the dipole will feel two forces, which are although
opposite but not equal.

A net force will be there and as these forces act
at different points of a body, a torque is also present.

18.

19.
20.

21.

22,

23.

24,
30.
31.

32.

33.

34.

3s.

36.
41.

42.

@

@
@

b)
@

@

@
)
)

b)
b)

©

@
(b)

)

V:kﬁzkpr;:ose
r r
—k pcos6o

-
r
W = PE(cos 90° —cos 270°) = 0.

Energy required to charge the capacitor is W = U =

QV

- U=C\2= el

d2

gAy2 _
d

2
V© = g E?Ad

3]

Potential at any point inside the sphere = potential at
the surface of the sphere = 10V.

The equatorial plane of a dipole is an equipotential
surface, therefore potential remains constant.

€A

Since capacitance C = , as d decreases capacitance

increases.

25. (d) 26. (a) 27. (¢) 28. (b) 29.(b)
Cmedium = Kx Cair

In oil, C becomes twice, V becomes half. Therefore,
E = V/d becomes half.

Energy will be lost during transfer of charge (heating
effect).

U =jvcv dv = Zcv?
0 2

2 ~182

Workdone= 29 = B0 _ 59 1022,
2C 2x100x10

37.(d) 38. (¢) 39.() 40. (@

Van De graff generator is a machine that can built up

high voltages of the order of a few million volts. The

resulting large electric fields are used to accelerate

charged particles (electrons, protons, ions) to high

energies needed for experiments to probe the small

scale structure of matter.

43. (b) 4. (d)

STATEMENT TYPE QUESTIONS

45.

©

Since V= ﬂ, more work will be done for a positive

charge of two units as compared to positive charge of

w
one unit, but the ratio —- is same. Therefore potential

Q

difference is same.
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46. (b) In a uniform electric field E, dipole experiences a

torque 7 given by 1 = pxE but experiences no
force. The potential energy of the dipole in a uniform
electric field E isU=- p.E

47. (d) Inan external electric field, the positive and negative
charges of a non-polar molecule are displaced in
opposite directions. The displacement stops when
the external force on the constituent charges of the
molecule is balanced by the restoring force (due to
internal fields in the molecule). The non-polar molecule
thus develops an induced dipole moment. The
dielectric is said to be polarised by the external field.
Electric field lines are always perpendicular to
equipotential surface so, they cannot be in a direction
of tangent to an equipotential surface.

There is equal and opposite charge on the plates of a
parallel plate capacitor. Therefore there is no net charge
on capacitor.

Since potential at every point on an equipotential surface
is same therefore, for any two points on equipotential
surface the potential difference is zero.

52. (d)

48. (c)

49. (b)

50. ()

51. (b)
MATCHING TYPE QUESTIONS

53 (@ A-2;,B-1,C-4,D-3
54. () |IfV isthe potential applied across the capacitor then

. . \Y
p.d. across each capacitor will be 7 When
A- 1: dielectricis inserted in capacitor B, then
B-1: Vl +V2 =V
C-2: and CV; =kCV,
D-2 : On solving above equations, we get

kv Vv
vi= () mndve=()

Clearly potential of A increases and that of B decreases.
Initial charges on the capacitors are:

v ov

G = 5 G2 = 5

charges:

' kCV  CV
=CV, = —— ==
G 151 and @2 1

Charge on capacitor Awill increase, and on B will decrease.
55. ® A—>(2);B—>3);C—>4);D—>(1)
56. @ A—>(4);B—>(3);C—>(2;D—>(1)
57. @ A—>(3);B->(1);C—>4);D—>(2

1
W.d. by battery A, = Z(Eclvlz) =2x22=8]

1
W.d. by battery B, = Z[ECV%}

_o| L A2 2] _ 84y
2" 412 3

4x2 16

:CV:(—) 410
% 4+2) "7 3

q=CMy=2x2=4

DIAGRAM TYPE QUESTIONS

58. (b)

59. (¢)

60. (b)

61. @

62.

63. ()

For regions outside the spherical shell potential is given

1 9 ,Le Vo E and it increases as we come

dng, T r

by v =

closer to the spherical shell. Therefore potential
increases as we move from P to Aaccording to V o l_
.

For the regions inside the shell potential has a constant
value at that on the surface, hence it remains constant
for Ato B. After B as we move away from the spherical

shell it decreases as V o 1
r

In this case electric fields due to the two charges at
origin are just equal and opposite and thus cancel each
other whereas potential due to the two charges add up
and is not zero.

Electric field is always zero inside a conductor.

If there is any excess of charge on a hollow conductor
it always resides on the outer surface of conductor.
Therefore inside a hollow conductor there is no charge
and hence charge density is zero.

The potential energy of a dipole in uniform electric field
is given by

U =—p-E =—pEcos6.

(i) For 6=180°,
U =—pE cos 180° = pE. This is maximum value.
(i) For6=90°, U=-pEcos90°=0
(i) For90°<6<180°,
.. €0os 0 is negative and hence U is positive.
(iv) For0°<6<90°,
.. C0s 0 is positive and hence U is negative.
Therefore the correct increasing order is (iv), (i), (iii), (i)
(@) Potential at B, Vg is maximum
Vg>Ve>Vy
As in the direction of electric field potential decreases.
The potential due to dipole at any arbitrary point P is
given by



64.

65.

ELECTROSTATIC POTENTIAL AND CAPACITANCE

@

©

1 Pcos6

V= >
dre, T

For A, 6=180°

1 Pcosl80° 1

2

V =
~ 4reg, r

- _ ﬂz a negative
4ne, r’

quantity.
For B, 6=0°.

1 PcosC® 1 P

~ = a positive quantity.

V. =
B
4ng, 1’

dneg, 1

Therefore as we move from A to B potential change
from negative to positive.

As shown in the figure, the resultant electric fields
before and after interchanging the charges will have
the same magnitude, but opposite directions.

Also, the potential will be same in both cases as it isa
scalar quantity.

q a -q —q

Using dV = — E.dr
= AV = - E Ar cosO

10V

00%

—-AV
= Ar
= E Arcos9 / /
~(20-10)
=

~ 10x1072 cos120°

-10
10x1072(-sin30°)

-10?
_T/Z =200V /m

Direction of E be perpendicular to the equipotential
surface i.e. at 120° with X-axis.

66. ()
67. (©
68. ()
69. (¢)
70. @)
71. (b)

We know that potential energy of discrete system of
charges is given by
_ 1 (99, L920% 030 )
4n Gok N2 23 fslj
According to question,

1 (QJ_QQ +Q2Q3 +q3q1\
initial = A EOL 0.3 0.5 0.4

U

U

o o 1 (q1q2+q2q3+q3q1\
final = 4n o\ 03 01 04

1 (QQ% B qZQ;ﬂ
dn e\ 0.1 0.5

Ufinal — U

initial —

1 43
"I 100503 - 20503 ] = ;= o (8dz)

In shell, q charge is uniformly distributed over its
surface, it behaves as a conductor.

a

V= potential at surface= and inside
4ﬁ80
v=—1J
4nggR

Because of this it behaves as an equipotential surface.
ABCDE is an equipotential surface, on equipotential
surface no work is done in shifting a charge from one
place to another.

The potential energy of a dipole placed in uniform
electric field is given by

U(8)=—p-E=-pEcosO

=pE(-cos0).

For stable equillibrium 6 = 0° and for unstable
equillibrium 6 =180°. Therefore the correct variation is
shown by graph of — cos 6 from 0 to = with maximum
and minimum values pE and — pE respectively.
Irrespective of the charges on the inner and outer
conductors, the inner conductor is always at a higher
potential as long as the charge on inner conductor is
not zero. Therefore charge flows from B to A. When
the whole charge of B flows to A and charge on B
becomes zero then Aand B are at same potential.
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72. (d The potential energy of a system of two charges q;

73.

74.

75.

76.

77.

78.
79.

80.

©

©

©

©

@

@
@

@

and g, is given by

1 49,

4ne, 1,

U= where ry, is the distance between the
charges. Here g, =+ Qand g, =+ q. Distance between
both the charges is same in both the cases which is
| a| = |-a| =a. Therefore potential energy is same in both
the cases and is positive.

Potential energy decreases whenever there is attraction.
A negative charge placed at centroid causes attraction.
Equipotential surfaces are normal to the electric field
lines. The following figure shows the equipotential
surfaces along with electric field lines for a system of
two positive charges.

B and C are at the same potential, therefore potential
difference between A and B and that between Aand C
is same in both the cases. Hence work done is same in
both the cases.

All the charge given to inner sphere will pass on to the

outer one. So capacitance that of outer oneis 4n €y b .
The capacitance of a parallel plate capacitor is given by

g KA

C where K is dielectric constant of the

dielectric.
Therefore more the dielectric constant, more will be the
capacitance.

The molecules of liquid will convert into induced
dipole, get oriented along the electric field produced
between the plates and rise due to force of attraction.

C,=6pF
11
C, Ce 6uF
X | | { ——H — Y
6uF 20uF C,
Cy
1t
6uF

Equivalent circuit

81. (@
82. ()
(b)

S _Co
Scy, ¢y

Hence no charge will flow through 20uF

C; C, Cc'
—
X Y =X Y
[—
C, C, o
C, and C, arein series, also C; and C, are in series.
HenceC'=3 uF, C"=3 puF
C'and C" arein parallel hence net capacitance
=C'+C"=3+3=6puF

In series lzi-i-i-l-i and charge on each

G C G5
capacitor is same.

C\(\/C
—§/\/\\§c_

The figure shows two independent balanced
wheatstone Brides connected in parallel each having a
capacitance C. So,

Cnet = CAB =2C
Potential difference across the branch de is 6 V. Net
capacitance of de branch is 2.1 pF
So,q=CV
= 0=21x6pC
=q=126 uC
Potential across 3 UF capacitance is

B
—o0

V= 126 = 4.2 volt
3
Potential across 2 and 5 combination in parallel is
6-42=18V
So,q'=(1.8) (5)=9puC
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ASSERTION- REASON TYPE QUESTIONS

84. (@ 85. () 8. (b) 87. (¢) 88. (b
89. (¢) Potential and potential energy are different quantities
and cannot be equated.
90. (@ Foranon-uniformly charged thin circular ring with net
zero charge, electric potential at each point on its axis is
zero. Hence electric field at each point on its axis must be
perpendicular to the axis. Therefore Assertion is false
and Reason is true.
92. (¢) 93. (¢) 94. (a) 95. (¢)
As these is no electric field inside the conductor, and
S0 no energy inside it.
Reason is false because the work done in bringing a
unit positive charge from infinity toa point in equatorial
plane is equal and opposite for the two charges of the
dipole.

91. (a)
9. (a)

97. (c)

98. (d) Two equipotential surfaces never intersect each other
so they cannot be orthogonal.

99. ()

100. d Two equipotential surfaces are not necessarily parallel

to each other.
101. (¢) C’' =kC, and so, U':%(kC)VZ =kU. Alsog'=C'V

= kCV = kq, and so charge density increases.

102. (c) Reason isthe correct explanation of statement-1.
9> _¢?
. r= U'= = . Wi i i
103. (¢) C'=kC,and 2C = 2C With the introduction of

dielectric, energy of the system decreases. As charge
on the capacitor remains same, and so force between
them remains same.

1 .
104. @) U :ECVZ' In the battery connected capacitor V

remains constant while C increases with the
introduction of dielectric and so U will increase.

CRITICALTHINKING TYPE QUESTIONS

105. (@) When a charge density is given to the inner cylinder,
the potential developed at its surface is different from
that on the outer cylinder. This is because the potential
decreases with distance for a charged conducting
cylinder when the point of consideration is outside the
cylinder. But when a charge density is given to the
outer cylinder, it will charge its potential by the same
amount as that of the inner cylinder. Therefore no
potential difference will be produced between the
cylinders in this case.

106. (c) a

107. @

108. (c)

Let charge on each sphere =q
when they are connected together their potential will
be equal .

Now let chargeon a=q; andon b=2q-q;

1 a1 29-q
4ne, a  4me, b

=V, =V, or

_0 a2

20-q; b

1 g
Ea  4me, a®

=Y :[ % ]ﬁ a b2 b
B, 1 % \20-a1)a® =727,
4ne, b2

b
k.2p
3

Force on charge F = q (E,) = gx

When r — doubled; F —» % times

Y

A(N2,\2)

Iy

O

> > X
00 7, B0

The distance of point A(\/i, x/i) from the origin,

OA= |1 | =y(2)? +(+2)?

= /4 =2 units,
The distance of point B(2, 0) from the origin,
0B= 11| =(2)° +(0)* =2units.
1 Q
4 ey (OA)
Q
4n &, (OB)

.. Potential difference between the points A and B is
given by

Now, potential atA, V5 =

Potential at B, Vg =

1 Q 1 Q
V,—-Vg= — —
A "B 4n ¢y 'OA 4n ey OB

__Q [L_i) _LEE_E)

_4neo OA OB —4TE€0 2 2

103x107®

= X
4r

0=0.
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= 2 2, @2
109. @) Here, V()= ——volt = (B)=+2% +10? + 62 =140 = 2/35
X —4 _
F= gE=2x 24/35 = 4/35
We know that E = v =_i( 220 j Q Q
dx dx\x°-4 115. d When ?_R_; current will flow in connecting wire
{2
o E=+ 40x so that energy decreases in the form of heat through
’ (x? —4)? the connecting wire.
AtX=4um 116. (c) Asthe capacitor remains connected to the battery, the
- ' potential difference provided by the battery remains
_ 40x4 160 10 constant.
E=+ (42 _1)? RREYViE +3V°|t/“m- 117. (¢) Theball on touching plate Awill
get positively charged. It will be A
Positive sign indicates that E is in +ve x-direction. repelled by A and get attracted
110. ) As we move towards a positive charge distribution towards B. After touching Bitwill ;
dv get negatively charged. It will h
V increases i.e., —— is positive. The increase in now be repelled by B and
dr get attracted towards A. .
potential is steepest when we move exactly towards Thus it will remain oscillating  +
charge distribution. But E is in a direction exactly away and at the extreme position touch the plates.
from charge distribution, therefore E is in exactly 1
opposite direction in which increase in potential is g @ InairF, = poy qi%
steepest. Hence E = —d—V.
dr 1 qqQ
; M2
Inmedium F = 4 2
o Q neg Kr
111. ) Electricfield E=—=—
¢ As . P _ 1 F - air .
¢ of kerosine oil is more than that of air. "Ry K = Fm =7, (decreases K-times)
As ¢ increases, E decreases. 119
112. (@) Lettheside length of square be 'a’ then potential at centre - @
Ois 120. (¢
121. (¢) Volume of 8 small drops = Volume of big drop
-QR: -~ s
8x—nR3= 4 7R3 = R=2r
3 3
As capacity is proportional to r, hence capacity
20 2 becomes 2 times.
122. () The two capacitors are in parallel so
v KCQ k(0 k20)  k(2Q) _ o (Given) £ A
a) a a  a €=tz lrk)
V2) 2o 2 2
=-Q-q+29+2Q=0=Q+q=0 123. (¢) Common potential V* = CY +Cpx0 = “ v
=Q=-q : C+GC C+C, -
113. () Due to conducting sphere q
At centre, electricfieldE =0 124. (¢) V= o
0
. . Q
And electric potential V =
P dneg R _9 - l - Co
C Vv, C
-~ N: oV~ oV
M@ E=-a 5 & Co _500_20
= = =
cC 75 3

= —[(6—8y)i +(-8x -8+ 62)j+ (6y)K]

At(1,1,1), E=2i+10j-6k

. 20
By definition, C=kCj = kz?
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125. (d) Let ‘n’ such capacitorsare in series and such ‘m’ such
branch arein parallel.

.. 250xn=1000 .. n=4 ... ()
8
Also —xm=16
n
16xn 8 .
= = ... (ii
g (i
. No. of capacitor = 8x 4 =32
Q 127. @)
126. (c¢) Capacitance of the capacitor, C=v
After inserting the dielectric, new capacitance
Cl=K.C
New potential difference
\%
1= 2
v K
2
2_Q
Uj==cv°- =— -+Q=cv
| (2=

7 2f 2ke 2KkC \k
1 ,(1
Au:uf_ui: ECV {E—l}

As the capacitor is isolated, so change will remain
conserved p.d. between two plates of the capacitor

_ Q. Vv
L= k™K
: Here, V = 15 x 106 V dielectric strength
=5x 10’V mt
Maximum electric field, E = 10% of dielectirc stength
10
- = 7= 6 -1
E 100><5><10 5x10°V m
\%
AsE = —
r
V. 15x10°
r=— = =3m
E  s5x10°
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