Electrostatic potential and capacitance

(Practice Questions)

to make an arrangement of
rge uch that the particles lie at

Electrostatic Potential Energy 6. Calculate the work requit

three particles each havi
the vertices of an equilat

1. Electric potential energy of system of three point charge is zero
then find relation between ¢ and. Q

q

«——— ] —>

2. Three charges are placed along x-axis at x = a, x =0 and x = a as
shown in the figure. The potential energy of the system is

@ @ O)

xX=-a x=0 xX=a
1 z 1 13¢°
@ -|—|& ®) —[—]i
4me, ) a 4me, ) 2a
542 1 )34

(©) {8 q } (d) +(Kj% (@) -2 mgr (b) —Qelr

nea 0 ) 20e .
3. Asystem of three charges are placed as shown i () 2mgr+ ” (d) Zero

8. Calculate the work done in taking a charge —2 x 10-°C from 4 to B
via C (in diagram)

d, the potential energy of the system is best gi

J:. <—:L— 2(cm) C(0,6,9)
o L— —J _q
—d > 4(0,0,3)
r 2 q= 8 mC cm
@ L | € a2 } 0 o4 M
dngg| d D v(cm)
© 1| 1| q_2 _q0d (a) 0.2joule (b) 1.2joule (c¢) 2.2joule (d) zero
dnegy | y dng,| d 2D’ 9. Two electrons are moving towards each other, each with a velocity
4 A proton i . Anoth ton is released fi " of 10° m/s. What will be closest distance of approach between them?
. A proton is igin. Another proton is released from rest, ;" 10
fro nce » from origin. Taking charge of proton (@ 1510 7? (b) 2.53 > 107" m
as d mi , find the speed of the proton (i) at a distance 2r (€) 2.53x10%m ) () Zerf) )
o : at a large distance from origin 10. A point charge ¢ is surrounded by eight identical charges at

distance » as shown in figure. How much work is done by the
_____________ forces of electrostatic repulsion when the point charge at the

-—y— centre is removed to infinity?
Proton

he charge ¢ is fired towards another charged particle Q which is
fixed, with a speed v. It approaches Q upto a closest distance » and
then returns. If ¢ were given a speed 2v, the closest distance of
approach would be

1 © (a) Zero (b) i (c) —_—
(a) r (b) 2r (c) 12 (d) ri4 4me,r 4me,r 4ne,r




12.

13.

14.

tdiklilly d Clldlgl l[o 110111 AW D alla WAC LTOPLESTILS LHE WOLK UoLlC
from 4 to C, then

C

(@ Wig>W,e (b) Wyg<W,c

(© Wypg=W,c=0 d) Wip=W,c#0

The work which is required to be done to make an arrangement of
four particles each having a charge +¢ such that the particle lie at
the four corners of a square of side a is

kq

(@) (4+ﬁ)’%’2 b 4=

© @sv2)kd "q
a

(@) 2—
Charges +q and -q are placed at points 4 and B respectively which
are a distance 2L apart, C is the midpoint between 4 and B. The
work done in moving a charge +Q along the semicircle CRD is

.. _________________

A

q0 q0 q0
(@) __GTteoL (b) dme,L (©) e L

As per the diagram a point charge +¢ is place
Work done in taking another point charg

(a) Zero

x = d/2 respectively. If a third point charge '¢' is taken from
the origin to x = d along the semicircle as shown in the figure, the
energy of the charge will :

16.

19.

20.

21.

22.

(¢) Increased by (d) Increased by

qZ

4reyd 3nso
Statement I: Negative of work done in bringing QO charge fro
infinite to point slowly (without change in kin

electric field is called potential energy store

Statement II: Work done by electrostati¢ force inbringing QO
charge from infinity to point in e ‘ led potential

energy stored in charge Q.
(a) Statement I is true b ate 1L is false

(b) Both Statement I a are false

(¢) Both Statemét ent II are true

(d) Statement 1t Statement 11 is true

Electric Potential

Negatige work done by electric force in bringing Unit Positive
rge from infinity to the Point in a field is Called electric
Potential at that Point.

(@) True (b) False

. Work done in bringing unit Positive charge slowly from infinity to

the Point in electric field is called electric Potential.

(a) True (b) False

Change in electric potential energy per unit positive charge is
called change in electric potential.

(a) True (b) False
Electric Potential energy per unit positive charge is called electric
Potential.
(a) True (b) False
Electric potential at distance » away from to +Q change
K
be+ Q.
r
(a) Must (b) Must not
(¢) May (d) Cannot

A, B and C are three points in a uniform electric field. The electric
potential is

\

Y

>
\/
=l

oC

\/

(a) Maximum at B
(b) Maximum at C
(¢) Same at all the three points A, B and C
(d) Maximum at A
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e 1. EA—DB,VA/VB 1 V
g
B. IL| E,>E,V,>V, (@) E=0,V=0 (b) V=0,E#
(¢) V£0O,E=0 d V#0, 0
34. Six point charges are placed at the veufice a regullar hexagon
of side a as shown. If £ representsfele 1 V represents
C. L[| E,>E,V,>V, electric potential at 0, then
-q
D. .| E>E, V>V, 0 -
4 ——aq——9
=0but V£0 () E£0but V=0
24. If electric field is zero then electric potential must be zero
an =0 (d) E£0and V#0
(a) True (b) False .
25. Ifelectric field is constant, then potential must be constant © column I with column II.
(a) True (b) False Column-I Column-II
26. If electric potential constant then electric field must be zero A |-0 +0 1 E=0,V#0
(a) True (b) False
27. If potential is constant electric field may be non-zer
(a) True (b) False °0
28. If electric field is zero then potential may be aon
(a) True (b) False
+ +
29. Determine the electric field strength v ntial of this 0 0
field depends on x, y coordinates = B. |-Q =Y IL. E#0,V=0
@ 10a(yi+x)) yi+xj]
(©) —alyi+xj] (d) iW0alxi + y /] °0
30. The electric potential V at a point P(x, y, z) in space is given by
1d at a point (1m, 0, 2m) in V/m is
) 8 along +ve x-axis +Q Y
(d) 16 along +ve x-axis C. |+0 -0 111. E=0,V=0
31. ic potential is given as V' = x%z + x)? + 2z)? find
Electric potential at a point which is a r distance °0
charge can be positive potential.
(R): Electric potential is a scalar quantity.
Both A and R are true and R is the correct explanation of A. 5 :_QQ +g v E20 V20
. . 20, V=
(b) Both A and R are true but R is NOT the correct explanation of = -
(c) Adis true but R is false
(d) Ais false but R is true 00
33. Three isolated equal charges are placed at the three corners of an
equilateral triangle as shown in figure. The statement which is true
for net electric potential /" and net electric field intensity E at the N "
centre of the triangle is Y 0
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37.

38.

39.

40.

41.

42.

43.

44.

electric neld can be zero at that point

(®)

Net potential of the system at a point can be zero but net
electric field can't be zero at that point.

(©

Both the net potential and the net electric field cannot be zero
at a point.

(d) Both the net potential and the net field can be zero at a point.
Statement I: If potential is non-zero then electric field must be
non-zero.

Statement I1: If electric field is zero, potential may be zero on
non-zero

(a) Statement I is true but Statement II is false

(b) Both Statement I and Statement II are false

(¢) Both Statement I and Statement II are true

(d) Statement I is false but Statement II is true

Two small spheres each carrying a charge ¢ are placed, distance r
apart. If one of the spheres is taken around the other in a circular
path, the work done will be equal to

(a) Force between them x r
Force between them

(b) D

iy
(¢) Force between them x 21
(d) Zero

When a test charge is brought in from infinity along the
perpendicular bisector of an electric dipole, to the centre of dipole,
then find work done?
(a) Positive (b) Zero

(d) None of these

If you know £ at a given point, can you calculate V.
If not, what further information do you need?

(¢) Negative

How can you insure that the electric potential in
space will have a constant value?

mof X -Y

3.AB3)m

An electric charge 10 uC is placed a
co-ordinate system. Two points P and
and (\/E,O)m respectively. The
points P and Q will be :

@ v Jev (e

If 50 joule of work must be done to

(d) 3V

ve an electric charge of 2C

46.

47.

49.

50.

S1.
52.

(N/C)

0 2 4 6
(a) 30V (b) 60V
Find electric field at ¥ = 17 m.

r(m)
(@) -3N/C (¢) 15N/C  (d) -15N/C
A particle A has charge +¢ and particle B has charge +4g with each

m having the same mass m. When allowed to fall from rest
rough the sameyelectric potential difference, the ratio of their
'V %)ecome

b) 2:1 (¢c) 1:4 d 4:1
otential at origin?
=? q q q q q upto
0,00 (1,00 (2,00 (40 (80 (16,0) Infinity

Find potential at a point where electric field is zero?

Find potential at a point where electric field is zero
@ )
Find point where electric potential is zero?
A charge Q is placed at each corner of a cube of side a. The
potential at the centre of the cube is:

10 nr

from a point, whegéypotential is —10 volt to another point, where 80 b 40
potential is V' volt, lue of Vi (@) e, ) 4ng,a
(@) 5V ¢) +15V  (d) +10V 40 20
Four electric ¢, + q, —q and —q are placed at the corners (o) NG (d)
of a 0 (see figure). The electric potential at point 3me,a T
4, n the two charges +¢ and +¢, is 53. Two point charges -5 pC and +3 pC are placed 64 cm apart. At
*q — what points on the line joining the two charges is the electric
potential zero. Assume the potential at infinity to be zero.
54. Two charges +6 uC and —4 pC are placed 15 cm apart as shown. At
[ X0 what distance from A to its right, the electrostatic potential is zero
(distance in cm)
A B
L e e °
+q g +6x10°C —-4x10°C
(a) Zero (b) Lz—q(l +/5)
4me, L 15 cm
R e >
© 2_‘1(1 +Lj @ ! 2_4[1 _Lj (@ 4,9,60 (b) 9,45, infinity
4me, L 5 4me, L J5 (¢) 20,45, infinity (d) 9,15,45
Ilc o Crass QUESTION BANk



56.

57.

58.

59.

2024 - Question Bank e

(C) Vn2/3 (d) Vn1/3

Two identical positive charges are placed on the y-axis at y = —a
and y = +a. The variation of V' (electric potential) along x-axis is
shown by graph

4 v
(a) \ (b)
> > x
v v
(o) (d)
> x > x

Find potential at 'O’
A (linear charge
density)
4+ ++ +
+ ty

% /R
v 0/
‘"
‘\\ III
0
Two thin wire rings each having a radius R are placed nce
d apart with their axes coinciding. The ch: the'two rings

are +q and —¢. The potential differenc
two rings is

entres of the

(a) Zero LA
ngy (R R +d°
qR g [1___1
© dme,d’ @ 2me, lR \/RZ +d?
A positively plane with its centre at origin.

eld at origin is released along x-axis,

irst decreases then increases

¢ charged particles having charges ¢, —2¢g & ¢ are placed in a
ne at point (—a, 0), (0, 0) and (a, 0) respectively. The expression
for electric potential at P(r, 0) for » >>a is

1 2 1 2qd®
(@) “ (b) 7
4ne, r 4ne, r
1 4qa’ 2
(0 —1L (@ _L 8qa°
4me, r 4ne, -

62.

63.

65.

66.

A hollow spherical condu o
outer surface. The pote ingide
from its centre is

(@ 100V

us » potential of 100 V at its
hollow at a distance of 7/2

(c) 200V (d) Zero

is kept at the origin. The potential and
o this dipole on the y-axis at a distance d are,
0 at infinity)

A point dipole
electric field d
respectively. (Tak

P| -P
) PP
4me,d” 4me,d
P
@ 0,———+
dng,d’
ich of the following is correct
2 1
p 7,
[ @
-q q
(@) V,=V, () V\>V, (o) Vi<V, (d) Contsay

A charge ¢ is moved from A4 to B in the region of a fixed ideal

dipole ; Find the work done on the charge (Assume gravity free
space).

Statement I: Work done in bringing +Q charge from infinity to
the center of dipole along equatorial line is zero.

Statement II: In the given figure, 1 is variation of electric field
w.r.t. distance for a point charge while 2 is variation of electric
potential w.r.t distance for a point charge.

vV

1
2
’
(a) Statement I is true but Statement 11 is false
(b) Both Statement I and Statement II are false
(¢) Both Statement I and Statement II are true

(d) Statement I is false but Statement II is true

111



68.

69.

70.

(a) R (b) R2 (c) 4R/3 (d) R/3
Match the column I with column II.
Column-I Column-I1
A. | Electric potential due to L 14

ring on it's axis

B. | Electric potential due IL | v
to solid non-conducting
sphere

C. | Electric potential due to | III. | A
point charge.

D. | Electric potential due to | IV.
hollow sphere

A uniformly charged sphere has a total charge
Assume that the potential at the surface of the s
the electric potential at the center of the sphete.

In a region of uniform electric field £, tw 1 and 2, are
separated by a distance r. The potenti
at point 2. Assuming the potential

V,, find the potential differencefbetween, the

-3
E (Uniform)

ntial difference between point 1 and 3.

1 with an inner radius r and outer radius R, carrying
. The potential at point 1 (on the inner surface) is V|,
otential at point 2 (on the outer surface) is V,. Find the
al difference between the surfaces of the inner and outer

Y

@ .

73.

75.

76.

20
(a) Become two times

(b) 5 es
(¢) Be halved Re ame
C eres\of radius 7 and R are
9 e p

Two concentric hollow cond
shown. The charge on oufer she Q. What charge should be
given to inner sphere sO tial at any point P outside

the outer sphere is zg

v -2
;

@ -2k
r

. Assertion (A): For the given figure, potential difference between

surfaces of these concentric hollow sphere only depend on charge
present on inner sphere.

Reason (R): Potential due to charge on outer sphere is same at
surface of both these spheres.

)

(a) Both A and R are true and Ris the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of
A.

(¢) Adis true but R is false

(d) Ais false but R is true.

A hollow charged metal sphere has radius r. If the potential
difference between its surface and a point at a distance 3 from the
centre is V, then the electric field intensity at distance 37 from the
centre is

vV

14 Vv V
7 by z Z
@ 3r ® 4r © 6r @ 2r

A spherical conductor having charge ¢ and radius r is placed at the
centre of a spherical shell of radius R and having charge O (R > r).
The potential difference between the two is

(a) Proportional to O

(b) Proportional to ¢

(¢) Dependent on both Q and ¢

(d) Independent of both Q and ¢
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78.

79.

80.

81.

&inﬁmte conducting sheet has surface charge density . The
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(a) 5kV (b) S0kV

() 5V (d) 50V

The electric potential at the centre of two concentric half rings of
radii R| and R, having same linear charge density A4 is:

+ o+

@ 7o

2%

(o)

(d)

4e
=N 0

If r represents the distance of point from the center of the sphere
and R represent the radius of sphere, then which of the following
statements are incorrect?

1.  Electric field for » > R is same as it would be for an equal
charge placed at center in case of conducting sphere.

II.  Potential for » > R is the same as it would be an equal ch
placed at center in case of conducting sphere.

III. Potential for » < R is same as it would be for an equal g
placed at center of sphere in case of uniformly gharged
non-conducting sphere.

(a) BothIandIl (b) Bothl

(¢) Only III (d) Bothl

Charge q given to Inner sphere and Q

they are connect with wire then

ntric sphere
on each sphere.

Equipotential Surface

distance between two equipotential surfaces is r. The potential
difference between these two surfaces is

or or
() Z (b) g
(e} (e}
() o (@) P

84.

85.

86.

135°

NGNGB 10V ©
20V
30V
40V
(@) 10v2V/m at45° with x-axis
(b) 102V /m at—45° with
Xis

ential lines in xy-plane for an electric
£ and y component Ey of the electric field
se equipotential lines are, respectively.

(o) EV/m at 45° wi

V2

2V
6V
2
1
T4 6
x/cm

(a) +150 V/m,-300 V/m (b) —150 V/m —300 V/m

(¢) —200V/m, 1400 V/m  (d) —200V/m,~100V/m

The diagrams below show regions of equipotential.

20V40V 10V30V 20V 40V

20 vV
A48 4 B A B 4 B
10V30V 20y 40vioviov 10V3d

A positive charge is moved from A to B in each diagram.
(a) Maximum work is required to move q in figure (c).
(b) In all the four cases the work done is the same

(¢) Minimum work is required to move q in figure (a)
(d) Maximum work is required to move q in figure (b).

Assertion (A): Work done by electric field on moving a positive
charge on an equipotential surface is always zero.

Reason (R): Electric lines of forces are always perpendicular to
equipotential surfaces.

In the light of the above statements, choose the most appropriate
answer from the options given below :

(a) Both (A)and (R) are correct and (R) is the correct explanation
of (A)

(b) (A) is correct but (R) is not correct

(¢) Both (A) and (R) are correct but (R) is not the correct

(d) (A) is not correct but (R) is correct

explanation of (A)



Ol LAVRALIV LA AUV AULIUVIVL o dlvva)y o sV
(a) True (b) False
88. Electric field inside Isolated conductor is zero where conducting
matter is present
(a) True (b) False
89. Statement I: Electrostatic force on ¢, due to g, doesn't depend
upon medium.
Statement II: Net electrostatic force on ¢, depends upon medium
but not on presence of other charges.
(a) lis true but Il is false
(b) 1is false but II is true
(c¢) Both I and II are true but II is not the correct explanation of I
(d) Both I and II are true and II is the correct explanation of I
90. Find final charge on sphere when key is closed?

+0

Capacitance

91. For two capacitor graph between potential and charge is
then which of the following option is correct?

Vv
Cl
C2
f

®) ¢>6 1<

(@) C,=C, Non of these

Spherical Capa€itor

92. What is capacitanc rth? /
93. Two similar s having charges +¢q and —¢ are placed

(a) Ameyr

(b) 2meyr

g7 r
Artlog 0= 4nlog,—
(¢) 4nlog, y (d) g

95. Assertion (A): Two metallic)spheres are charged to the sa
potential. One of them is hollow and another is solid, an th
have the same radii. Solid sphere will have lower chargeftha

hollow one.

Reason R: Capacitance of metallic spheres depe n dii
of: spheres. In light of the above statements e ct
answer from the options given below.

(a) Both A and R are true but R is not the lanation of

A

(b) Both A and R are true and R4§ the ct eXplanation of A
(¢) Adis false but R is true
(d) Ais true but R is fal

96. From the given graph o nt /s charge (Q) for the two

sphere 1 and 2 of radi d R,, we can conclude that

L R,>R,

II. R >R,

II. 2" sphere
potential app

oth sphere have some capacitance as it doesn't depend upon

charge and Pétential.
ct statement from above given statement are

vV

e capacity to store charge for same

0
(a) BothIand Il (b) Both I and III

(¢) Only III (d) Both II and I1I

97. Capacitance of an isolated conducting sphere of radius R, becomes
n times when it is enclosed by a concentric conducting sphere of

R
radius R, connected to earth. The ratio of their radii (—ZJ is:

R
n 2n
@ ® 20
n+l 2n+1
(© e (d) ;

Parallel Plate Capacitance

98. The capacitance of a parallel plate capacitor with air as medium is
6uF. With the introduction of a dielectric medium, the capacitance
becomes 30urF". The permittivity of the medium is (g, = 8.85 x
1022 N m2)

(@) 044x10BC2N"'m? (b) 1.77 x 10 2C2 N"'m?2
() 044x101°C2N"m?  (d) 5.00C2 N"'m™

99. A parallel plate condenser with oil between the plates (dielectric
constant of oil K = 2) has a capacitance C. If the oil is removed,
then capacitance of the capacitor becomes

@ SN2 ) 2c © J2c (@ C-2

ik
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(b) linearly proportional to the distance between the plates

(¢) proportional to the square root of the distance between the
plates

(d) inversely proportional to the distance between the plates

101. A parallel plate air capacitor has capacity C, distance of separation
between plates is d and potential difference V' is applied between
the plates. Force of attraction between the plates of the parallel
plate air capacitor is

cr’ cy? ey’ cr?

@ d Ry © 2d @ g

102. A force of 10 N acts on a charged particle placed between two
plates of a charged capacitor. If one plate of capacitor is removed,
then the force acting on that particle will be

(@) SN () 10N (¢c) 20N (d) Zero
103. Statement I: Two plates having surface area a are having charges

+Q and are separated by distance d. One plate will experience
2

force of alteration F'=—— due to
€0

Statement II: Capacitance of this system doesn't depend upon Q
charge present on parallel plates.

(a) Statement I is true but Statement II is false
(b) Both Statement I and Statement II are false
(¢) Both Statement I and Statement II are true

(d) Statement I is false but Statement II is true

104. A parallel plate air capacitor is charged to a potenti
of V volts. After disconnecting the charging batte
between the plates of the capacitor is increased usi
handle. As a result the potential difference betw:

(a) increases

(¢) does not change
105. Find V, -V,

>“

Battery and Work Done by Battery

107. Find V,,

2024 - Question Bank e

5V
109. Find V,

20V | ! v,

110. Find V

<

=10uC q=20uC
/C =2uF  C=10pF

= 22
|| |
[ [
q=12uC q=15pC
C=4pF C=3pF

Charging & Discharging of Capacitor

113. In the given circuit, a capacitor C is initially uncharged (Q =0, V'
=0) and is connected to a 2V battery with an open switch and a
resistor R. The circuit is in steady state after the switch is closed

R
_|

|
2' 1'/ Open

Find final maximum charge on capacitor and energy loss

114. In the circuit a capacitor is initially uncharged and is connected to a
battery with e.m.f V and a resistor R via a switch. When the switch
is closed, the capacitor starts charging. Find the final maximum
charge on the capacitor once the system reaches a steady state and
Energy Loss in the circuit.

cv R




steady state and Energy Loss in the circuit.
2CV R

_|

|1

2' [I/ Open

116. If capacitor is initially charged to a certain potential V and is
connected to a battery with e.m.f 2) and a resistor R. Then Find
the final maximum charge on the capacitor and Energy Loss in the

circuit.

117. In a metallic conductor, under the effect of applied electric field,

the free electrons of the conductor:
(@)
()

Move in the straight line paths in the same direction

Move with the uniform velocity throughout from lower

potential to higher potential
(o)
(d)

Drift from higher potential to lower potential

Move in the curved paths from lower potential to higher
potential

118. For the given two figures (a) and (b) energy lost in form of
when switch S, is closed is x times as compared to Ener;

when switch S, is closed find value of x

+CVI I_CV +CV| /4
AN
Sl
i1
2V 5
(@) 0 ®),1 (© 3 @ 9

/

f Two Capacitor

is connected with same Polarity

on Potential

Energy loss

C.v,
|
|

|
|
) +C1 Vl

(iii) Total loss in energy.
C,=20uF
T =
+1 =
) V1 =10V \Q
- V,=5V
+1 1=
C,=30pF
121. Find loss in energy when key is
—20pC
122. A capacitor of capaeitance ‘C,* is charged unto potential *V* and

18

n disconnected from the battery. It is then connected to
charged capacitor, in parallel, whose capacitance is ‘C,*. The
diffesénce across each capacitor is

A%
® Lo
GV 1+C

C +C, av
o G+6 LA
/ oV @ G+G

123. There are two identical capacitors, first one is uncharged and
filled with dielectric of constant & while other one is changed to
potential v having air between it’s plates. If two capacitors are

joined end to end, the common potential will be

14 KV
@ K1 ®) K11
KV 14
© K1 C
124. A capacitor is charged with a battery and energy stored is U. After
disconnecting battery another capacitor is of same capacity is
connected in parallel with it. Then energy stored in each capacitor is:
(@) U2 (b) U/M4 (¢c) 4U (d) 20
125. A capacitor is charged by a battery. The battery is removed and
another identical uncharged capacitor is connected in parallel. The
total electrostatic energy of resulting system:
(a) Increase by a factor of 2
(b) Increase by a factor of 4
(¢) Decreases by a factor of 2
(d) Remains the same
126. An uncharged parallel plate capacitor having a dielectric of

constant K is connected to a similar air cored parallel capacitor
charged to a potential V. The two capacitors share charges and the
common potential is /. The dielectric constant K is

v'i-y v'i-y
@ piy &) Ty

vi-y vy
(C) %4 (d) |4
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LHCIIL DCCOLHCS £U V. 1HE LapallidllCt O1 UL SeL0UU Lapalllol 1s.
(a) 15pF (b) 20 pF (c) 10 pF (d) 30 pF

Two capacitors of capacitances C and 2C are charged to potential
differences V and 2 V', respectively. These are then connected
in parallel in such a manner that the positive terminal of one is
connected to the negative terminal of the other. (The final energy
of this configuration is:)

128.

3 2 9 2 25 2
@ 70 T @ T @0
A 600 pF capacitor is charged by 200 V supply. It is then
disconnected form the supply and is connected to another

uncharged 600 pF capacitor. Electrostatic energy lost in the

129.

process is w.
130. Find total change in charge on 4 uF capacitor, when Key is closet
2 uF
i
-
!}
4 puF
|t
4

131. Find percentage loss in energy when Key is shifted from (1) to (2)
after large time.

LI

4 HIU CULLHTTHIULL PpUtLldItial alll LCildlgC Ul Lavll plate.

v, =20V

Cy=3 uF
V=0V

Series & Parallel

135. Find potential d
C =2

SuF =

i;‘“‘ \Q\/

nation of Capacitor

arge on each capacitor.
2C ‘I‘ uF

Cy =12 yF
||
| 1

I
100V

N

1 key 2

1 L

132. Percentage loss

O

(@ 0

2024 - Question Bank e

in energy when ifte Ato B
key

8uF

C, before switch S, is closed and Q, is charge

sing the switch S,. Find O, - 0,.

) 1 d) 9

nd equivalent capacitance between 4 and B.
20 pF 10 uF 20 uF
—

137. n capacitor of equal capacitance ‘C* connected in series then find
equivalent capacitance.

138. Find charge and potential drop across each capacitor.

CLp3uF  Grawk G
| | |
K
e m.f=70 voit
139. In the circuit below C; =20 pF, C, =40 uF and C; = 50 uF and C;
=50 uF. If no capacitor can sustain more than 507, then maximum
potential difference between X and Y'is
| | | | | |
e | | | | Y
G G, G
(@ 95V ) 150V (c) 75V d 65V
140. Find charge on each capacitor?
¢

o=100pC| ¢




= 10pr
| ]
—>—] !
g =10 pC —
Cy=4pF 12uF =C,
C,=8uF —] |
142. Ch 6 uF is 8 uC then find potential d 4yF V=100 volt
) rge on & pi1s © pi- then Hnd potential Arop across & pe. 148. In the given circuit, the charge on 4uF capagitor will be:
C,=12pF 1
| 4 uF
W
C;=4 uF F
>
| |
q=8uC ' 1 C=6uf 3
143. In the figure shown below, the charge on the left plate of the 10
wF capacitor is =30 uC. The charge on the right plate of the 6 uF I I
capacitor is 10V
||
I 13.4 uC b) 24 uC
- 6uF — u (b) 24
c) C / (d) 5.4pC
10pF I I ZE e oft each capacitor.
4],LF 4 LI.F | | 3 }J.F
(a) +18uC (b) 12 uC [ [
(¢) +12puC (d) —-18 uC
144. Find charge and potential across each capacitor. .
4 uF 2v T v
| (12 uF | |
I ' Tgy
150. find charge on each capacitor
C, =2uF C, = 4pF
|
| "120 7
145. Find charge and potential drop acro Cy=1pF
6 uF
| F'y | |
4y L8y

|
I
100 7
e and potential drop across each capacitor.
WF 3pF

i

[
|
4pr

I 7o uF

|1
I To0 1

151. Find C,,

%

B
C

N
4

152. Inthe arrangement shown, find the equivalent capacitance between

A and B.
10 uF

4 1 | 1
| | | |

¢

15 uF 20 uF
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C
(@) &> (b) 4C (© 3 (@) 2C
154. Find equivalent capacitance across battery.
15 uF

(a) SpF (b) 10 uF (¢) 15pF (d) 20 pF
155. In the circuit shown, find C if the effective capacitance of the
whole circuit is to be 0.5 uF All values in the circuit are in puF.

A—||—|_—|

(a) ﬁﬂF ®) 4uf () gﬂF (d)

156. In the given circuit, the electric potential at P’ will
3 uF 2 uF 1 uE

—

+11V

157. Find charge on 4 puF.

5 uF 3 pF
_ ——8V

1 uF —J— V
160. If potential at 4 is 10 V' then find potential at B. Q
llpIF B 1 uF

!

161. Find charge on 2

20V 4 pF
Find charge on 2 puF

ol
=
=

2 puF|

163. If charge on C, is 10 pF then find potential difference between 4
and B.

I I
C,=20uF 40uF = C,
164. Anetwork of four capacitors of capacity equal to C, = C, C, = 2C,

C,=3Cand C, = 4C are connected to a battery as shown in the

figure. The ratio of the charges on C, and C, is

| |C2

||
¢, 5 —c

| |

11

L

22 3
(@) ? (b) 22
(© @ 7
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166. Find equivalent capacitance 174. Capacitance between a and b.

Lt —
Q\/

1
C B IC
2

I

y ] e 175. Effective capacitance of p ination of two capacitors C,
and C, is 10 uF. When t are individually connected
to a voltage source of 1 energy stored in the capacitor C, is

B 4 times that of C itors are connected in series, their
) C / ¢ effective capacifance :
(a) 42uF 4LF  (¢) L.6pF (d) 0.32 pF

176. A series combina | capacitors, each of value C|, is charged
by a source of potential difference 4 V. When another parallel

| } ination of n, capacitors, each of value C,, is charged by a
C i po% difference V, it has the same (total) energy
i e first combination has. The value of C,, in terms

168. Find equivalent capacitance between A & B.
C C C

T T

|l
1

C
| |
11

A

c 2C,

(®) © 16%2¢ @ 272G
1

B

| |
11
_|_ _|_C mny nmny m
| | | D
C

C

169. Find Cp/Cpp = 22 Wheatstone Bridge

A

177. Find C q between 4 & B

T = S E—
B
C C
i i
170. Find the equivalent capacitance of the combination between 4 and C
B in the figure. 178. Find equivalent capacitance between 4 & B
6uf
| |
[
i— ]
buf uf euf L
12uf
12uf

179. Find equivalent capacitance between 4 & B

N
3C 3C
(@) 6C (b) 4C () &5 @ - C
172. FindCeqbetweenA&B C D B
J A \C/
B I
11

C
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Symmetric circuit

181. Symmetric circuit

C
| |
]
C C
A T¢ ‘T B
c
| |
1 IC
182. Symmetric circuit
C
C C c
¥ /\/ \
1 J ]
C C B

Ladder network

183. Find equivalent capacitance between A & B
C C C

Ao lz” iz”Lzl ------
LI T T

(@) (B+1)C (b)
(© (5+nC ) 3C

Assertion (A): Re capaciténce of the given ladder system

e

184.

correct but (R) is not correct
) th (A) and (R) are correct but (R) is not the correct
explanation of (A)
(d) (A) is not correct but (R) is correct
. Find the equivalent capacitance of the infinite ladder shown in the
figure between the points 4 and B.
P
11

2024 - Question Bank e

—c T, =¢ =
CJ‘ IZ T& L Sewn
T - - 16¢q
ol TCFCTC Tl

/

Dielectric inside C

187. A capacitor with plate separ
battery and a dielectric slab
‘2 “is inserted between
terminal become

ss d/2 and dielectric constant

tes. T tential difference across its

k14

(@ 7V @
188. Aparallel plate as plate area 40 cm? and plate separation
2 mm. The spa en the plates is filled with a dielectric
medium of thickne mm and dielectric constant 5 . The new

C

itance of the system is:
3
F ﬁ 0% F

Dielectric in Series and Parallel
Combination

10
() ?'EOF (d) 10g,F

189. A parallel plate air capacitor has capacitance C. Now half of the
space is filled with a dielectric material with dielectric Constant K
as shown in figure. The new capacitance is C. Then

Air

C
(@ C'=5U+K] (b) C'=C[1+K]

' K L 1
© C—C[1+?} %) C—C{2+K}
190. A parallel plate air capacitor has capacitance C. Half of space

between the plates is filled with dielectric of dielectric constant K
as shown in figure. The new capacitance is C'. Then

Air
. K . 2K
(@ C—C[m} (®) C—C{m}
2C . K
© =% () C_C{Hﬂ

1=



aGliva Vi prath 41 )

o G G
K 3K | 5K
<«d><2d><3d>
15 Kgy A 15 Kgy A
@ 3474 ® 64
25 Ké'o A 9 Ké'oA
() ? d (@) g d

192. An air filled parallel plate condenser has a capacity of 2 pF . The
separation of the plates is doubled and the space between the
plates is filled with wax. If the capacity is increased to 6 pF , the
dielectric constant of wax is

(@) 2 (») 3 (c) 4 (@) 6

193. A parallel plate capacitor after charging is kept connected to a
battery and the plates are pulled apart with the help of insulating
handles. Now which of the following quantities will decrease?

(a) Charge (b) Capacitance
(¢) Energy stored (d) All of these

194. Two thin dielectric slabs of dielectric constants K| and K, (K| < K,)
are inserted between plates of a parallel plate capacitor, as shown
in the figure. The variation of electric field £ between the plates
with distance d as measured from plate P is correctly shown b

PJ+ -0
+ -
+ —
+ —
+ —
+ -
L]
K,
—
A H
(@) 9 ;
0 =
E= =
© @ b
O 0 1 1 1 1 dl_>
195. acitor having capacitance 1uF with air is filled half-half with
o dielectrics as shown. How many times capacitance will become?
(a) 12 b) 6 (c) 8/3 d 3

197.

198.

199.

auditioldl vlldligl tdl 110Ws 110 LHE CapaCliol LT OI LUC Udlel y
(@) 2pC (b) 3pC (¢) 5pC (d) 10 pC
A parallel-plate capacitor with plate area 4 has separation
the plates. Two dielectric slabs of dielectric constant K|

A . d . .
same area > and thickness 3 are inserted in the

the plates. The capacitance of the capacitor gi

fAll, KKy
@ d2 2(K+K,)

el—playapacitor of area A, plate separation d and
ce is filled with four dielectric materials having
constants k, k,, k; and k, as shown in the figure below. Ifa
dielectric material is to be used to have the same capacitance
in this capacitor, then its dielectric constant £ is given by

A/3 Al3 Al3

LN / il

| e————— ™ ——
1

2
(b) k Zg(kl +k2 +k3)+2k4

(@) k=k +ky,+k+3k,
2 3 1 1 1 1 1 1

© ;_k1+k2+k3 +E @ zzk_1+g+k_3+ﬁ

A parallel plate capacitor with plate area A and plate separation d ,

is filled with a dielectric slab as shown. What is the capacitance of

the arrangement?

4
fl .
2 7
1
-— — ——
2
k+1)gd 3 keod
@ |2 S a 5
4 keyd Kk+3) 24
© 374 ) 2(k+1) d
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1 Va L1 & L1/ &
. A/2 A4 A2 A2 I A2 d/T
I i | i} il | f kl
[ k, I dr2 ky
d k, k, k,
\ K, I dn
\

201. Three different dielectrics are filled in a parallel plate capacitor as
shown. What should be the dielectric constant of a material, which 203. An insulator plate is pass
when fully filled between the plates produces same capacitance?

26041 11 o
0 0 @ =~ {kl+k2+k3} ® s
(a)
N 2604
@ 1:1 () 2:3 © 9:3 (d) 25:24 © ‘Z’ [k + ks + 5] one of these
ugh

plates of a capacitor. Then

current outside t

A/2
/ :
o :: Ne) | |
\ RN A2 | |
N
N (a) First flows from A to B and then from B to A
\ \\ (b) First flows from B to A and then from A to B
I<—d/2—>|i<—d/2—>| (c) Always flows from B to A
(a) 4 ) 6 (©) 5 (d) Always flows from A to B

e“\s\ /
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1.

Statement I: The Capacitance of a capacitor does not depend on .
the shape of the plates.

Statement II: The Capacitance of a capacitor does depend upon
the charges on the plates.

Statement I: If A dielectric slab is inserted between the plates of
a isolated charged capacitor. The potential difference between the
plates will remain the same.

Statement II: The charge on the capacitor is Q and the magnitude
of induced charge on each surface of the dielectric slab inserted
between the plates of capacitor is Q'. Then Q must be smaller than Q.

Statement I: If the Separation between the plates of charged
parallel plate capacitor is increased then Energy density between
the plates will change.

Statement II: A parallel plate is connected to a battery when a
metal sheet of negligible thickness is inserted parallely between
the plates, Then capacitance will increase.

4. Statement I: A capacitor of capacitance C is charged to
V. The flux of the electric field through a closed sus e
(o

other at some separation & are dipped i
pumped out, the Electric field Betwen 1ll decrease.
. Statement I: Two capacitor: h_having)capacitance C and
oi 1
bi

$

the capacitor will be zero.

e each

Statement II: Two metal plates having charges Q,
t oil Tank. If oil is

breakdown voltage V ar in series. The capacitance

C
on will be — and 2V

& Breakdown voltage 2

Respectively.

Statement II:
in parallel ins

given two capacitors are connected
onnecting in series, then capacitance

vV
& Breakdown voltage of Combination will be 2C and E
ctively.

/
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10.

20.

29.

38.

43.

53.

62.

70.

77.

83.

92.

101.

111.

116.

119.

138.

141.

144.

2024 - Question Bank e

...............

(a)

- ()

(©)

(©
(b)

KQ
2R

(b)

)

(©
(a)

12V

3Kq*
L g=-20 2. (0) 3. () 4. ) (K Gi) 268 5. @) Z—Z 7. (@) 8. (b)
mr mr
(b) 11. (@) 12. (a) 13. (a) 14. (a) 15. (d) 16. (b) 17. (a) 18. (a 19.
(a) 21. (¢) 22. (a) 23. A-1I,B-1V, C-1,D-1II 24. (b) 25. (b) 26. (a) b 2
(b) 30. (a) 3. 7j 32. (b) 33. (¢) 34. (¢) 35. A-1V, B-I, C-1II, 37
(d) 39. (b) 40. No, we need reference point because V depends on reference point 42.
(c) 44. (d) 45. (a) 46. (b) 47. (a) 48. 51. 2m 52.
96 cm From +3 uC  54. (b) 55. (¢) 56. (a) 57. KM% 58. (d) 60. (b) 61.
2KPcosO.q
(a) 63. (¢) 64. (b) 65. y r—2 66. (. 67. (d) 68. A-1V, B-L, C-II, D-TIT 69.
1 1
Vi=Vy,=Er,V,-V;=0 71. Kq N . (o) 74. (a) 75. (¢) 76.
r
(b) 78. (a) 79. (o) 80. Charge on inner sphe on outer sphere =g + QO 81. r <r, 82.
OR
(a) 84. (¢) 85. (b) 86. ( (a) 89. (a) 920. = 91.
r
711 x 10°F 93. (b) . (b) 97. (a) 98. (¢) 99. (d) 100.
(d) 102. (a) 103. (d) -4V 107. 13V 108. 15V 109. 28V 110.
0V  112. 5V 13. ¢, 114. g, =+CV,U, =12CV? us. ¢, =0,U, =0
Lep?
9max CV’Uloss :E 8. (d)
+C,V, 1 GC C + Gy
=C1 1”1 272 ,(111) 1>2 (1_V2)29Q2:C2|: 11 22i|
C]+C2 2C1+C2 C1+C2
140uC, (95)gnar = 2100C, (i) 11500 121. 535.7 pf 122. (d) 123. (d 124. (D)
127. (a) 128. (a) 129. 6 130. (0) 131. 66.66% 132.  80% 133. (a)
arge on C, = 2uC, Charge on C, = 55uC, Charge on C, = 57uC
(it capacitor = 121C, V=60V, V, =30V V=10V 136. 5SuF  137. C, = —
100 50
Q=80uC, ¥, =40V, V,=20V V;=10V 139. (@)  140. ¢ =TuC,qz =50uC,q3 =?uC
o) :37—0uC 0 :ﬂuc 142. 6V 143. (a)
Q1op = 480 NC, V) z =40V, gy 320uC, V, p =80V, g, = 160uC, V, =80V 145. g p = q3,5= 200pC, g5, = 50nC
 Goyr = 4NC, Ve e =75V, g3 5 450G, V3 1= 15V, 4, p =270uC, V, = 67.5V, ¢4,z = 225uC, V( p =225V 147.

50
—volt
4



153.

161.

169.

177.

186.

196.

(d) 154.
By = 24uC
3 170.
2

C 178.
2C 87.
(c) 197.

(d)

162. 10 uC 163.

C,+C,+C, 171.
c

6uF  179. = 180.

(d  188. (c)  189.

(© 198. (c) 199

1. I False, II. True

155. (a) 156, V,=9V 157. q, . =40uC

3
Vy—Vp= EV 164.
@ 172 3C 173
ASO
C=—— 181.
d
@  190. (b) 191
@ 200, () 201

158. 10 uC
() 165
Chp=2C
<

3 18
(@ 192
(© 202

159.

2C 166.
174.
€ s
e .
) 19
(@

/

...........................................

2. 1. False, II. False

é“@ /

sk

. Both are false

2

4. Both are True

V=50V 160.p, =20

3
2w 1er X
2 1

2C
3 175 (L 176g¢
v €1 185. 2C

. (©)  195. (b)
(

5. I True, II. False
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