18. Electrostatics — Multiple Choice Questions

1.

Charge and Coulomb’s Law

Pk

4.

5.

6.

A solid spherical conductor of radius R has a spherical cavity
of radius a(a<R) at its centre. A charge +Q is kept at the

center. The charge at the inner surface, outer and at a position
r(a<r <R) are respectively

'(a) +Q,—Q;0
(c) 0,-Q,0

(b) -Q,+Q,0
(d) +Q,0,0

There are two metallic spheres of same radii but one is solid
and the other is hollow, then

(a) 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

When '._1019 electrons are removed from a neutral metal plate,
the electric charge on it is
(a)-16C :

(c) 1079 C

(b)+16C
(d)10#C

_ A solid ‘conducting sphere of radius a has a net positive charge

2Q. A conducting spherical shell of inner radius b and outer
radius ¢ is concentric with the solid sphere and has a net
charge - Q. The surface charge density on the inner and outer
surfaces of the spherical shell will be

_2Q Q
e 4nb® " dnc?
Q Q
o) anb? " 4m?
Q
0,——
e 4mc?
(d) None of the above

Identify the wrong statement in the following. Coulomb's law
correctly describes the electric force that

(a) Binds the electrons of an atom to its nucleus
(b) Binds the protons and neutrons in the nucleus of an atom
(c) Binds atoms together to form molecules ’

(d) Binds atoms and molecules together to form solids

A conductor has been given a charge -3x107C by
transferring electron. Mass increase (in kg) of the conductor
and the number of electrons added to the conductor are
respectively

(a) 2x107%® and 2x10%
(c) 3x107"° and 9x10%

(b) 5x107%! and 5x10%
(d) 2x107'8 and 2x10%

7.

10.

11.

Five balls numbered 1 to 5 are suspended using separate
threads. Pairs (1, 2), (2, 4) and (4, 1) show electrostatic
attraction, while pair (2, 3) and (4, 5) show repulsion,
Therefore ball 1 must be

(a) Positively charged (b) Negatively charged

(c) Neutral (d) Made of metal

A conducting sphere of radius R, and canrying a charge q is
joined to a conducting sphere of radius 2R, and canying a
charge — 2q. The charge flowing between themn will be

q 24
(a) 2 (b) 3
4

©4q (d) 3‘1

Two equal point charges each of 3 #C are separated by a
certain distance in metres. If they are located at (1? + } + 12) and

(2? +3} + 312), then the electrostatic force between them is

(a) 9x10°N (b) 9x10°N
(c) 10N (d) 9x102N
(e) 3x10°N

Four charges are arranged at the corners of a square ABCD .
as shown in the adjoining figure. The force on the charge kept
at the centre O is

+2q

s -
s
s

(©)7¢
R
7 %
5 ~

(a) Zero (b) Along the diagonal AC

(c) Along the diagonal BD  (d) Perpendicular to side AB

Two point charges +3uC and +84C repel each other with 8
force of 40N . If a charge of ~5uC is added to each of them

then the force between them will become
(b) +10N
(d) 20N

(a) -10N

(c) +20N
4___-—/
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—_— figure two positive charges g, and g, fixed along the
y-axis, exert a net electric force in the + x-direction on a

charge @ fixed along the x-axis. If a positive charge Q is
added at (x,0), the force on q,

L4 v
(i) qz (i) gz =
X
o a %0
Q3 qs

(a) Shall increase along the positive x-axis
(b) Shall decrease along the positive x-axis
(c) Shall point along the negative x-axis

(d) Shall increase but the direction changes because of the
intersection of Q with g, and g,

13. Electric charges of 14C,—14C and 24C are placed in air at

the corners A, B and C respectively of an equilateral triangle
ABC having length of each side 10 ¢cm. The gesultant force on
the charge at C is

(a) 09N
(027N

(b)1.8N
(d)36N

14. Three charges each of magnitude q are placed at the corners

of an equilateral triangle, the electrostatic force on the charge
placed at the center is (each side of triangle is L)

1 q2
(a) Zero (b) i, 12
1 3q° Lovng®
b o) d
9 4rg, L o 127¢, I?

Two identical conducting spheres carry identical charges. If
the spheres are set at a certain distance apart, they repel each
other with aforce F. A third conducting sphere, identical to
the other two, but initially uncharged, is then touched to one
sphere, and then into the other before being removed. The
force between the original two spheres is now

F F
(a) i (b) "
3F 3F
(c) =3 (d) 3

16. Two ch'érges +6 4C and +154C are placed along the x-

axis at x=0 and x =2 m respectively A negative charge is
placed between them such that the resultant force on it is zero.
The negative charge is placed at -

(@) x=0.775m
) x=12m
(€) x=0.5m

(d) Position depends on the amount of charge

17.

18.

19.

20.

21.

22,

Two identical ‘conducting spheres carrying different charges
attract each other with a force F when placed in air medium
at a distance ‘d’ apart. The spheres are brought into contact
and then taken to their original positions. Now the two spheres
repel each other with a force whose magnitude is equal to that

of the initial attractive force. The ratio between initial charges
on the spheres is

(a) (3+ Jg) only (b) (3—18) only

(c) 3++8)or(3-18) (d) ++3

(e) -8

Charges 4Q, g and Q and placed along x-axis at positions
x=0,x=1/2 and x =1, respectively. Find the value of q so
that force on charge Q is zero
@)Q

(©-Q/2

(b) Q/2
d-Q
Two small conducting spheres of equal radius have charges

+104C and -204C respectively and placed at a distance
R from each other experience force F, . If they are brought

in contact and’ separated to the same distance, they
experience force F,. The ratio of F; to F; is

(a)1:8 (b)-8:1
{c)1:2 (d)=2:1
Two parl'iéles of equal mass m “and charge q are placed at a

distance of 16 cm. They do not experience any force. The

value of L is
m

&y
(a)! (b) \ G
G
© Y (d) {475,G

An infinite number of charges, each of charge 1 4C, are placed
on the x-axis with co-ordinates x = 1, 2, 4, 8, ..... If a charge
of 1 C is kept at the origin, then what is the net force acting
on 1 C charge

(a) 9000 N
(c) 24000 N

(b) 12000 N
(d) 36000 N

Two small spheres of masses m1 and m2 are suspended by
weightless insulating threads of lengths L1 and L2. The spheres
carry charges Qi and Q: respectively. The spheres are
suspended such that they are in level with one another and
the threads are inclined to the vertical at angles of 8, and 6,

as shown. Which one of the following conditions is essential,
if 8, =6,

(a) m; #m; but Q, =Q,

(b) my =m,
(c) Q] =Q2

m
@ L, =L
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23. The line AA' is on a charged infinite conducting plane which
is perpendicular to the plane of the paper. The plane has a
surface density of charge o and B is a ball of mass m with a
like charge magnitude q. B is connected by a string from a

point on the line AA'. The tangent of the angle () formed
between the line AA' and the string is

qo qo
a
(@) 2g5,mg 2 4rmsymg
qo qo
] R ——
) 2megmg (@) £omg

24. Two small metal balls of different mass m, and m, are

connected by strings of equal length to a fixed point. When
the balls are given charges, the angles that the two strings

make with the vertical are 30° and 60° , respectively. The
ratio m, / m, is close to

(@) 1.7 (b) 3.0
(c) 0.58 (d) 2.0

25. In the given figure two tiny conducting balls of identical mass
m and identical charge g hang from non-conducting threads
of equal length L. Assume that @is so small that tan 8 = sin 8

, then for equilibrium x is equal to

]
'
1
'
i
i
i
]
'
]
]
[l
]
i
1
v
'
'
'

L
\ \
\\

. .

1 1

2 2 )

g TF ¥ (b)[ a ]
2megmg _ 2ms,mg

1 ' 1

272 " o 3

o 9 A (d)( i )
4mgymg 5 2 4 zeymg

26. Two iﬁfinitely long parallel wires having linear charge densities
4 and 1, respectively are placed at a distance of R metres.

; . o - ;
.o The force per unit length on either wire will be (K = ]

27. Three equal charge +q are placed at the three vertices of an
equilateral triangle centered at the origin. They are held i,
equilibrium by a restoring force of magnitude Fiy)< ks
directed towards the origin. Where k is a constant?
the distance of the three charges from the origin?

1 q2 1/2 (b) J_S' i 1/3
@) 6mey k 127gy k

2/3
i 2 2/3 \3 o
(c) (d) k
67, k 47g,
28. Two identical particles of mass 'm' and charge q are shot at

each other form a very great distance with an initial speed
_The distance of closest approach of these charges is

hat i

q’ ¢’
(b)
(@) 8megmu® 4rggmu?
2
@ T, (d) 0
2mggmu

29. The surface of a planet is found to be uniformly charged,
When a particle of mass m and no charge is thrown at an
angle from the surface of the planet, it has a parabolic
trajectory as in projectile motion with horizontal range L . A
particle of mass m and charge g, with the same initia
conditions has a range L /2 . The range of particle of mass
m and charge 2g with the same initial conditions is

(@) L (b) L/2
(c) L/3 (d L/4

30. Atadistance ¢ from a uniformly charged long wire a charged

particle is thrown radially outward with a velocity u in the
direction perpendicular to the wire. When the particle reaches

a distance 2¢ from the wire its speed is found to be Ju.

The magnitude of the velocity, when it is a distance 4¢ away
.from the wire, is (ignore gravity)

(@) \3u (b) 2u
(c) 2v2u (d) 4u

31. Consider an initially neutral
hollow conducting  spherical
shell with inner radius r and
outer radius 2r. A point
charge +Q is now placed
inside the shell at a distance
r /2 from the centre. The shell
is then- grounded by |
connecting the outer surface to the earth. P is an extern?

; n
point at a distance 2r from the point charge +Q as show
in the figure.

. t P
The magnitude of the force on a test charge +4 placed @

g will be
24,4 24,4 1 qQ 1 99Q
al K212 b) KZ2122 (a)
(a) RZ (b) R dre, 4r? (b) 4z, 100r°
55 st At 1 449Q
(c) K—_Rz (d) KWR (c) drz, 25,2 (d) 0
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82. An electron enters a parallel plate capacitor with horizontal

speed 4 and is found to deflect -

—

by angle ¢ on leaving the
capacitor as shown. It is found
that tand =04 and gravity is
negligible. If the initial horizontal speed is doubled, then tan ¢
will be

(a) 0.1 (b) 0.2
{c) 0.8 (d) 1.6

u
e

A point dipole is located at the origin in some orientation. The
electric field at the point (10 c¢m, 10 cm) on the x-y plane is
measured to have a magnitude 1.0 10 V' /m. What will be

the magnitude of the electric field at the point (20cm,20cm)
(a) 5.0x10* V/m
(b) 25x10%V/m

(c) It will depend on the orientation of the dipole

2. Electric Field and Potential (d) 1.25x10%V/m
1. The electric field inside a spherical shell of uniform surface The distance between a proton and electron both having a
charge density is charge 1.6x10"coulomb , of a hydrogen atom is
(a) Zero 107 metre . The value of intensity of electric field produced
(b) Constant, less than zero on electron due to proton will be
(c) Directly proportional to the distance from the centre (2) 2.304 x107°N/C (b) 144V /m
(d) None of the above
(c) 16V/m (d) 1.44x10"'N/C
2. An electron and a proton are in a uniform electric field, the
ratio of their accelerations will be Two point charges of 204C and 804C are 10cm apart. Where
(a) Zero will the electric field strength be zero on the line joining the
M charges from 20.C charge
ni
0.1 :
(c) The ratio of the masses of proton and electron e T e
(d) The ratio of the masses of electron and proton (c) 0.033 cm (d)0.33 em
3. Aproton and an electron are placed in a uniform electric field Three identical point charges, as shown are placed at the
) The eleieio e i e | vertices of an isosceles right-angled triangle. Which of the
€ electric forces acting on them will be equa numbered vectors coincides in direction with the electric field
(b) The magnitude of the forces will be equal at the mid-point M of the hypotenuse
(c) Their accelerations will be equal 3
(d) The magnitude of their accelerations will be equal 2
4. The number of electrons to be put on a spherical conductor of
radius0.1m to produce an electric field of 0.036N /C just 4 3
above its surface is 1
(a) 2.7x105 (b) 2.6 x10°
(c) 25x108 (d) 2.4x10° (a) 1 (b) 2
5. The electric field near a conducting surface having a uniform ()3 (d) 4
Surface charge density o is given by
g L g 10. Two charges +54C and +104C are placed 20 em apart. The
o
(@) ¢ andis parallel to the surface - net electric field at the mid-Point between the two charges is
0
2% (a) 4.5x10° N/C directed towards +5,C
(b) = and is parallel to the surface
o (b) 4.5x10° N/C directed towards +10uC
(c) : and is normal to the surface (c) 13.5x10° N/C directed towards +5uC
0
% (d) 13.5%x10° N/C directed towards +10,C
(d) . and is normal to the surface
0
\_-_;

R
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11. Figures below show regular hexagons, with charges at the

vertices. In which of the following cases the electric field at the
centre is not zero

q q i
o-Q @
1@ @a 1Q P
a @-@q 1@ -a
M @)
Q- 2 "o
q 0 Q q q Q @ 2q
2@ @ 2 2@ @4
o) @
(@)1 (b) 2
(c)3

(d4

12. An electron enters in an electric field with its velocity in the

direction of the electric lines of force. Then
(a) The path of the electron will be a circle

(b) The path of the electron will be a parabola
(c) The velocity of the electron will decrease

(d) The velocity of the electron will increase

13. Two infinite parallel metal planes, contain electric charges

with charge densities +& and —o respectively and they are
separated by a small distance in air. If the permittivity of air is
&, then the magnitude of the field between the two planes

with its direction will be

(a) o /&, towards the positively charged plane
(b) o /&, towards the negatively charged plane
(c) o /(2¢,) towards the positively charged plane
(d) 0 and towards any direction

14. A positively charged particle moving along x-axis with a

-y

certain velocity enters a uniform electric field directed along
positive y-axis. Its

(a) Vertical velocity changes but horizontal velocity remains
constant

A

(b) _Horizontal velocity changes but vertical velocity remains
' .constant

(c) Both vertical and horizontal velocities change

(d) Neither vertical nor horizontal velocity changes

I 3
15. A conducting sphere of radius R=20 cm is given a charge

Q=164C. What is E at centre
(a) 3.6x108N/C (b) 1.8x106N/C
(c) Zero (d) 09x10N/C

16.

17.

18.

19.

20.

21.

An electron moving with the speed 5x10°m pey sec i
shooted parallel to the electric field of intensity 1x 103 NiC

Field is responsible for the retardation of motion of electrgy,
Now evaluate the distance travelled by the electron bef.;m'a

coming to rest for an instant (mass of e =9x1073'Kg, charge

= 1,6)( 10_19 C)

(a) 7m (b) 0.7 mm
{c) 7em (d) 0.7 em
If an insulated non-conducting sphere of radius R has charge

density p. The electric field at a distance r from the centre of
sphere (r < I?) will be

p,R p) 2L
(a) S (b) %
pr 3pR
— d
(C) 350 ( ) £o

The wrong statement about electric lines of force is

(a) These originate from positive charge and end on negative
charge !

(b) They do not intersect each other at a point

(c) They have the same form for a point charge and a sphere
(d) They have physical existence

An infinite line charge produce a field of 7.182x 108 N/C ata
distance of 2 cm. The linear charge density is

[MH CET 2004; Similar GUJCET 2014]
(b) 7.98x10* C/m

(d) 7.04x104C/m

(a) 7.27x10%* C/m
(c) 7.11x10%C/m
The figure below shows the electric field lines due to two
positive charges. The magnitudes E,, Eg; and E. of the
electric fields at points A, B and C respectively are related as

(@) E4>Eg >E¢ (b) Eg >E, > E¢

(c) E4 =Eg > Eg¢ (d) E, > Ep = E¢

Under the action of a given coulombic force the acceleration

of an electron is 2.5x10Z2m/s2. Then the magnitude of the
acceleration of a proton under the action of same force is
nearly

(a) 1.6x10°m/s?
(c) 1.5x10¥m/s?

(b) 9.1x10% m/s?
(d) 1.6x107m/s*

B
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22; An electron initially at rest falls a distance of 1.5cm in a

23.

24,

25.

uniform electric field of magnitude 2x10*N/C. The fime

taken by the electron to fall this distance is
(a) 1.3x10%s (b) 2.1x10712¢

(c) 1.6x107s (d) 2.9x107s

A metallic sphere is kept in between two oppositely charged
plate. The most appropriate representation of the field lines is

A point charge +q is placed at a distance d from an isolated

conducting plane. The field at a point P on the other side of
the plane is

(a) Directed perpendicular to the plane and away from the
plane

(b) Directed perpendicular to the plane but towards the
plane

(c) Directed radially away from the point charge

(d) Directed radially towards the point charge

A point positive charge is brought near an isolated conducting
sphere (figure). The electric field is best given by

26. Two point charges +107’C and - 107 C are placed at A and

B, 20 cm apart as shown in the figure. Calculate the electric field
at C, 20 cm apart from both A and B

(a) 1.5x10°N/C A
Il b
(b) 22x10*N/C J \\
‘ \
(c) 3.5x10°N/C A‘,' \\‘B
] ‘- -
(d) 3.0x10°N/C +107°C 0
20 cm ——>

27. A rod lies along the x-axis with one end at the origin and the

other at x — o0, It carries a uniform charge AC/m. The
electric field at the point x =—a on the axis will be

- . = 5
= —i E= ‘)

@ E 47:300( i (b) 4reqa (
= A .2 A

(c) E= d (i) (d) E= S (i)

28. An «a-partice of mass 6.4x10%kg and charge

32x107°C is situated in a uniform electric field of
1.6x10° Vm™ . The velocity of the particle at the end of

2x1072 m path when it starts from rest is
(a) 2J§x 10° ms™ (b) 8x10° ms™

(c) 16x10° ms™ (d) 442 x103 ms™?

29. Two charges each equal to #7q(y™ <\ 3)are placed at the

corners of an equilateral triangle of side a. The electric field at
the third comer is E, then (where E, =q/47gya?)

(@) E; =E, (b) E; <E,
(c) E;>E, (d) E;2E,

30. The distance between charges 5x10!C and -2.7x10-1C is

0.2 m. The distance at which a third charge should be placed

in order that it will not experience any force along the line
joining the two charges is

(a) 044 m
{c) 0.554 m

(b) 0.65 m
(d) 0.350 m

31. An electron is reieased from the bottom plate A as shown in

the figure (E =10*N/C). The velocity of the electron when
it reaches plate B will be nearly equal to

B

+[+[+[+T+[+[+T+

! I TG | 2cm
E=10°N/C

MNERRRIERD

E=10N/C

(a) 0.85x10" m/s (b) 1.0x10" m/s

(c) 1.25x10" m/s (d) 1.65x10" m/s
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32. A charge +q is placed some where inside the cavity of a thick

33.

34.

35.

36.

37.

conducting spherical shell of inner radius R, and outer radius
R,. A charge Q is placed at a distance r > R, from the
centre of the shell. Then the electric field in the hollow cavity

(a) Depends on both +g and Q

(b) Is zero
(c) Is only that due to Q

(d) Is only that due to +q

An infinite number of electric charges each equal to 5 nano-
coulomb (magnitude) are placed along X-axis at x =1cm,

x=2cm, x=4cm x=8cm ........... and so on. In the setup
if the consecutive charges have opposite sign, then the electric
field in Newton/Coulomb at x=0 is
[ ] =9><109N~m2/4:2:’

47,
(a) 12 x10% (b) 24 x10*
(c) 36 x10* (d) 48 x10*

Two point charges (+@Q) and (-2Q) are fixed on the X-axis at
positions a and 2a from origin respectively. At what positions
on the axis, the resultant electric field is zero

(a) Only x= J2a (b) Only x = =2
(c) Both x= +4/2a (d) x= -321 only

Two equal negative charges —g are fixed at points (0, a) and
(0, -a) on the Y-axis. A positive charge ‘q’ is released from rest
at the point (x<<a) on the x-axis. What is thﬁ,.?frequency of

motion ’
2q° (b) 4q°
47syma’ 2negma®
g (d) 9
27gyma® nEgma’

A charged particle of mass 5x10°kg is held stationary in

space by placing it in an electric field of strength 107 NC ™!
directed vertically downwards. The charge on the particle is

(a) —20x107° uC (b) —5x1075 uC
(c) 5x10°4C (d) 20x1075,C

(a)
(c)

In Millikan's oil drop experiment an oil drop carrying a charge
Q is held stationary by a potential difference 2400V between

the plates. To keep a drop of half the radius stationary the
potential difference had to be made 600V . What is the

charge ¢». 2 se~unc cirop

Q Q
(a) 2 (b) =
(c) Q @ 3Q

2

38.

39.

40.

41.

42,

43.

A charged water drop whose radius is 0.1um is i

equilibrium in an electric field. If charge on it is equal to ch
of an electron, then intensity of electric field will g

(g= 10ms™)
(a) 1.61N/C (b) 26.2N/C
(c) 262N/C (d) 1610N/C

An oil drop having charge Ze is kept stationary between two
parallel horizontal plates 2.0 cm apart when a potentiy
difference of 12000 volts is applied between them. if the
density of oil is 900 kg/m?, the radius of the drop will be

(@) 2.0x10%m (b) 1.7x107%m

(c) 1.4x10°m (d) 1.1x10°m

A pendulum bob of mass 30.7x10° kg and carrying a
charge 2x107° C is at rest in a horizontal uniform electric
field of 20000 V/m. The tension in the thread of the pendulum
is (g=9.8m/s?)

(a) 3x10* N (b) 4x10* N

(c) 5x10* N (d) 6x10* N

The work done in bringing a unit positive charge from infinite

distance to a point at distance x from a positive charge Q is

W. Then the potential ¢ at that point is

y HQ
X

(a (b) W

¥ (d) WQ
X

The top of the atmosphere is at about 400 kV with respect to
the surface of the earth, corresponding to an electric field that
decreases with altitude. Near the surface of the earth, the field
is about 100 Vm!. Still, we do not get an electric shock as we
step out of our house into the open house because (assume
the house to be a steel cage so that there is no field inside)

(a) There is a potential difference between our body and the
ground

(b) 100 Vm~is not a high electric field so that we do not feel
the shock

(c) Our body and the ground forms an Equipotential surface

(d) The atmosphere is not a conductor

If a charged spherical conductor of radius 10 cm has potential
V at a point distant 5¢m from its centre, then the potential

at a point distant 15 em from the centre will be

1 2
(a) §V (b) 3 v
mgv (d) 3V

B
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48, TWO charges of 4uC each are placed at the corners A and B

of an equilateral triangle of side length 0.2 m in air, The

; , 1 o
clectric potential at C is oy =9x10° ——C_Qm_}
(a) 9x10*V (b) 18 x10% v
(c) 36x10°V (d) 36x10-y

45. Two electric charges 124C and -6,C are placed 20 cm apart

46.

47.

48.

49,

in air. There will be a point P on the line joining these charges
and outside the region between them, at which the electric
potential is zero. The distance of P from -6 charge is

(a) 0.10 m (b) 0.15m

(c)0.20m (d) 0.25 m

Two point charges —q and +q are located at points (0,0 —a)
and (0, Oa), respectively, The Potential at a point (

0,0,z) where
z>ais

qa q
@) 411'5022 )

4reya

2qa

drey(z® - a®)

(c) (d) 2qa 7

4rey(z% +a

What is not true for equipotential surface for uniform electric
field

(a) Equipotential surface is flat
(b) Equipotential surface is spherical

(c) Electric lines are perpendicular to equipotential surface

(d) Work done is zero

A regular hexagon of side ‘a’ has a charge Q at each vertex.

1
Potential at the centre of the hexagon is [K = ]
4?1' 50

(a) Zero o) Kvois

a

Ki
(0 12KQ (@ 659

a a

In identical mercury droplets charged to the same potential V

coalesce to form a single bigger drop. The potential of new
drop will be

50.

51.

52.

53.

Two insulated charged conducting spheres of radii 20 em
and 15cm respectively and having an equal charge of 10C
are connected by a copper wire and then they are separated,
Then

(@) Both the spheres will have the same charge of 10C

(b) Surface charge density on the 20 em sphere will be

greater than that on the 15em sphere

(c) Surface charge density on the 15em sphere will be

greater than that on the 20 cm sphere

(d) Surface charge density on the two spheres will be equal

Two charged spherical conductors of radii R,and R, are

connected by a wire. Then the ratio of surface charge densities
of the spheres o, /o, is

R
i B) ==
(a) R, ( R,
R R?
(c) [—1} fd) L
R, R

R2

(e —R%

A small conducting sphere of radius ris lying concentrically
inside a bigger hollow conducting sphere of radius R. The
bigger and smaller spheres are charged with Q and q (Q>q)
and are insulated from each other. The potential difference
between the spheres will be

e [ 0 1 §R.g
) 47:&:0[1' R} (b) 47:80[R+r}

b (.3 I 680
& 4rrso(r RJ - 47:50(11? r)

Two conducting spheres of radii 3 cm and 1 em are separated
by a distance of 10 ¢m in free space. If the spheres are charged

to same potential of 10 V each, the force of repulsion between
them is

(a) [%] x10°N (b) [é] x10°N

(c) [%JxlO'QN

v (d) (i]x 10°N
(a) < (b) nV 3
9 . .
() 2 (d) n?3v (e) (g}xw N
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54. Consider three concentric metallic spheres A,B and C of
radii a,b.c respectively where a<b<c. A and B are
connected whereas C is grounded. The potential of the
middle sphere B is raised to V then the charge on the

sphere C is
b
(@) —dze,v € (b) +4ms,V €
C- Cc-
(C) = 472’1,‘0‘/ (_-a_ca (d} Zero

55. Two plates are 2¢cm apart, a potential difference of10 volt is
applied between them, the electric field between the plates is
(a) 20N /C (b) 500N /C

(c) B5N/C (d) 250 N/C

56. A charge of 5C experiences a force of 5000 N when it is

kept in a uniform electric field. What is the potential difference
between two points separated by a distance of 1em

(a) 10V (b) 250V

(c) 1000V (d) 2500V

57. Ten electrons are equally spaced and fixed around a circle of
radius R. Relative to V = 0 at infinity, the electrostatic potential
V and the electric field E at the centre C are

(b) V%0 and E=0
(d) V=0 and E«0

(@) V=0 and Ex0
() V=0 and E=0

58. Figure shows three points A, Band C in a region of uniform

electric field E . The line AB is perpendicular and BC is
parallel to the field lines. Then which of the following holds
good. Where Va, Vg and Ve represent the electric potential at
points A, B and C respectively

(a) V, =Vg =V,

__Ae ;
(b) Vy=Vg >V, B
(© Va=Vp<Ve Eere
(d) V>V =V, o =

59. There is a uniform electric field of intensity E which is as
shown. How many labelled points have the same electric
potential as the fully shaded point

()2 S
(b) 3 ———@——
()8 a0
11 o—0—C

60. The electric potential V is given as a function of distance x
(metre) by V = (5x2 +10x - 9)volt . Value of electric field at

x=1is
(@)-20V/m (b) 6V /m
(c) 11V /m (d) 23V /m

k.

61. Consider two points 1 and 2 in a region outside a charg
sphere. Two points are not very far away from the Phere |
E and V represent the electric field vector and the electy,
potential, which of the following is not possible

@ |Eil=lE2[,Vy=Ve  (b) Ex#E2, V) 2V,

© Er 2B,V =Vh (d) 11 |=1E2 |V, # v,

62. The electric field in a certain region is given by
E =51T—3;:kV/ m. The potential difference v, v,
between points A and B, having coordinates (4,0, 3)m ap d
(10,3,0)m respectively, is equal to

(a) 21kV (b) ~21kV

(c) 39KV (d) -39kV

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

(a) Force between them Xr
(b) Force between them xX2ar
(c) Force between them /2ar
(d) Zero

64. If E is the electric field intensity of an electrostatic field, then
the electrostatic energy density is proportional to

(@) E (b) E?
(c) 1/E? (d) E®
65. Two positive point charges of 124C and 8uC are 10cm
apart. The work done in bringing them 4 c¢m closer is
(a) 5.8J (b) 5.8 eV
(c) 134 (d) 13 eV
66. If an electron moves from rest from a point at which potential

is 50 volt to another point at which potential is 70 volt, then
its kinetic energy in the final state will be

(@) 3.2 x 1010y (b) 3.2 x 108y
(c)1N (d) 1 dyne
67. An electron of mass m and charge e is accelerated from rest

through a potential difference V in vacuum. The final speed of
the electron will be

(a) Vye/m

(c) \2eV/m

(b) VeV /m

(d) 2eV/m

—
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68. In the rectangle, shown below, the two comers have charges

69.

70.

71.

72.

q=-5iC and g2=+2.0uC. The work done in moving a
charge +3.04C from B to A is (take 1/4 7e0=10' N-mz/C?)

Q g/"
: S5em
- R et W S
Tyeamn L0
(2)2.8d (b)3.54J
(c)4.5J (d)5.54

Identify the WRONG statement

(a) The electrical potential energy of a system of two protons

shall increase if the separation between the two is
decreased

(b) The electrical potential energy of a proton electron

system will increase if the separation between the two is
decreased

(c) The electrical potential energy of a proton electron
system will increase if the separation between the two is
increased

(d) The electrical potential energy of system of two electrons

shall increase if the separation between the two is
decreased

There are two equipotential surfaces as shown in figure. The
distance between them is r. The charge of —.q coulomb is taken
from the surface A to B, the resultant work done will be

1 g
W=
@) 4re, r 7/ /
q
W= I )
10! e, v A r B
___ 1l a
() W= 4rey 1*
(d) W = zero

A soap bubble is given a negative charge, then its radius
(a) Decreases

(b) Increases

(c) Remains unchanged

(d) Nothing can be predicted as information is insufficient

A point charge is surrounded symmetrically by six identical
charges at distance r as shown in the figure. How much work
is done by the forces of electrostatic repulsion when the point
charge g at the centre is removed at infinity

73.

74.

75.

76.

717.

A positively charged particle is released from rest in an
uniform electric field. The electric potential energy of the
charge

(a) Remains a constant because the electric field is uniform

(b) Increases because the charge moves along the electric

field

(c) Decreases because the charge moves along the electric
field

(d) Decreases because the charge moves opposite to the

electric field

A particle A has charge +q and a particle B has charge +4q
with each of them having the same mass m. When allowed to
fall from rest through the same electric potential difference, the

v
ratio of their speed A will become
Ug

(b)1:2
(d) 4:1

(a) 2:1
(c)1:4

Consider a spherical shell of radius R with a total charge
+ g uniformly spread on its surface (centre of the shell lies at
the origin x=0). Two point charge, +g and -g are
brought, one after the other, from far away and placed at
x=-a/2 and +a/2(a <R), respectively. Magnitude of the

work done in this process is

2
(af Qra” (b) Zero
4reqa
2 Qq
(€) —> (d) ——
dreya 4reya
The figure gives the electric potential V as a function of distance

through five regions on x-axis. Which of the following is true for
the electric field E in these regions

|

(@E1>E:>E3>Es>Es
(b) E: =Es=Esand Ez < E4
(c)E2 =Es=EsandE:1 < Es
(d) Ey < Ez < Ezs < Eq4 < Es

An electron falls through a small distance in a uniform electric
field of magnitude 2x10* NC™! . The direction of the field is
reversed keeping the magnitude unchanged and a proton falls
through the same distance. The time of fall will be

(a) Zero
9 _--_4 (a) Same in both cases
(b) 6q*/4me,r 4 . :
i £ \ (b) More in the case of an electron
(c) g /4me,r st :Pq (c) More in the case of proton
\
(d) 12¢%/ 4re,r q W " ,4; (d) Independent of charge
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3. Electric Dipole
1. Agiven charge is situated ata 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
charge will be
(a) 2F (b)F/2
(c)F/4 (d)F/8
2. The ratio of electric field and potential (E/V) at midpoint of
electric dipole, for which separation is /
(@ 1/1 (b) 1
(c) 2/1 (d) None of these
3. The electric field due to an electric dipole at a distance r from
its centre in axial position is E . If the dipole is rotated through
an angle of 90° about its perpendicular axis, the electric field
at the same point will be
(a) E (b) E/4
(c) E/2 (d) 2E
4. An electric dipole coincides on Z-axis and its mid point is on
origin of the co-ordinate system. The electric field at an axial
point at a distance z from origin is E(z) and electric field at an
equatorial point at a distance y from origin is I::'(y, Here
_ E(Z)
z=y>>a, SO |=—1/|=
()
(a) 1 (b) 4
(c) 3 (d) 2
5. A water molecule has an electric dipole moment 6.4 x107%

cm when it is in vapour state. The distance in metre between
the centre of positive and negative charge of the molecule is

(a) 4x1071° (b) 4x107"

(c) 4x10712 (d) 4x1071

The distance between H* and CI~ ions in HCI molecule is
1.28 A. What will be the potential due to this dipole at a
distance of 12 A on the axis of dipole

(a) 0.13V (b)1.3V
(c)13V (d) 130V

Two electric dipoles of moment p and 64 p are placed in
opposite direction on aline at a distance of 25 cm. The electric

field will be zero at point between the dipoles whose distance
from the dipole of moment pis

ol 5 am ) 22 em
9
(c) 10 em %
@ = om

8.

9.

An electric dipole consisting of two opposite charges of
2x10°°C each separated by a distance of 3cm is placed i,

an electric field of 2 x10° N/C. The maximum torque on the

dipole will be
(a) 12x107 Nm (b) 12x10°Nm

(c) 24x10"Nm (d) 24 x10°*Nm

A sample of HCI gas is placed in an electric field of
3x10* NC'. The dipole moment of each HCI molecule is
6x103° cxm. The maximum torque that can act on a

molecule is

(a) 2x10% C2N'm (b) 2x107* Nm

(c) 18x107%° Nm (d) 0.5x10%* C% N'm™

10. An electric dipole of moment p is placed in the position of

stable equilibrium in uniform electric field of intensity E. It is
rotated through an angle @ from the initial position. The
potential energy of electric dipole in the final position is

(b) pEsiné
(d) —pE cos @

(a) pEcos@
(c) pE(1-cos#)

11. A dipole of electric dipole moment p is placed in a uniform

electric field of strength E. If @ is the angle between positive
directions of p and E, then the potential energy of the electric
dipole is largest when &is

T
(a) (b) 7

(c) (d) Zero

Wit /AN

(e)

12. Two charges +3.2x10"°C and -3.2x 10-°C kept 2.4 A apart

forms a dipole. If it is kept in uniform electric field of intensity
4x10° volt/m then what will be its electrical energy in
equilibrium

(a) +3x10-8J
(c) -6x10-J

(b) 3x102d
(d) -2x10-2J

13. Consider the following statements about electric dipole and

select the correct ones

S1 : Electric dipole moment vector p is directed from

the negative charge to the positive charge.
S2 : The electric field of a dipole at a point with position

vector ¥ depends on |7 | as well as the angle
between 7 and p .
S3 : The electric dipole potential falls off as lz and not as %
r
S4 : In a uniform electric field, the electric dipole

experiences no net forces but a torque 7 = pxE.

(a) S2, S3 and 4
(c) S2 and S3

(b) S3 and $4
(d) All four

B
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14, An electric dipole of length 1 cm is placed with the axis making

e cF 30° o an electiic Beld of s . 3. In a region, the intensity of an electric field is given by
eo ic field of s T =, i e 1
an ang ength 10° NC™. 1f it E=2i+3j+k in NC. The electric flux through a surface
iences a torque of 10\ 2 Nm, the potenti = %
:)'(p:lzeis Potential energy of the S=10i m* in the region is
1p
() 0.245J (b) 2.45J (a) 5 Nm?C™ (b) 10 Nm*C™*
() 0.0245J (d) 245.0J " _
245J (c) 156 Nm*C™ (d) 20 Nm®C~
(e) 24.
15. Figure shows electric field lines in which an electric dipole P R i
is placed as shown. Which of the following statements is
correct? s ’
—_— e+qg s +g
A
\) o
\, (i) (ii)
(a) The dipole will not experience any force 2
(b) The dipole will experience a force towards right /\
(c) The dipole will experience a force towards left i
(d) The dipole will experience a force upwards
16. A point electric dipole placed at the origin has a potential (i) i
given by V(r.6) = ::cosz where ¢ is the angle made by the (a) In Fig. (iv) is the largest
i (b) In Fig. (ii}is the least
position vector with the direction of the dipole. Then
" (c) In Fig. (ii) is same as Fig. (iii) but is smaller than Fig. (iv)
i i i t @ ==, the electric field
(@) Since the potential vanishes a 5 e ele .1c iel ) Tl fenallifie Hsres
is zero
5. A charge g is placed at the centre of the open end of
z ;
(b) The electric field everywhere on the ¢ =3 plane is cylindrical vessel. The flux of the electric field through the
parallel to the plane surface of the vessel is
(c) The electric field everywhere on the & =% plane is (a) Zero (b) :
0
perpendicular to the plane :
(d) The electric field vanishes on the 8 = 0 line (© ?q— (@ <@
€0 €0
4. Electric Flux and Gauss's Law 6. It is not convenient to use a spherical Gaussian surface to find
the electric field due to an electric dipole using Gauss's
1. The S.I unit of electric flux is theorem because
(a) Weber (b) Newton per coulomb {a) Gauss's law fails in this case
(c) Volt x metre (d) Joule per coulomb (b) This problem does not have spherical symmetry
2. The inward and outward electric flux for a closed surface in {c) Coulomb’s law is more fundamental than Gauss’s law
. 3 3
units of N-m?/C are respectively 8x10° and 4x10% (d) Spherical Gaussian surface will alter the dipole moment
Then the total charge inside the surface is [where g, =
it tant] 7. Which of the following will represent coulomb's law?
ns
permittivity co ik - o
(a) 4x10° C (b) -4x10° C (@) [EdS= (b) [Edl =0
0
(-4x10%) _ i e
o e (d) —4x10° C (© [AdS=0 (@) [Adl = gyl

—
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8. qi, gz, g3 and g4 are point charges located at points as shown
in the figure and S is a spherical Gaussian surface of radius R.
Which of the following is true according to the Gauss’s law

S
T
. A
¢ Q1 R \
! \
] 1qq
'\ i
'
y 32 %,
. /
\\ ’,

).dA=QI +QZ +q3

E, +E, +E
(a) ‘i( 1 +Ep + L3 26,

(@, +95 +q3)

(b) J;(EI +Ez +E‘3).d;q..= 5
0

(c) J.(El +E; +Ey)dA= @ +a; +5+44)
S 6.0

(d) None of the above

9. The electric intensity due to an infinite cylinder of radius R
and having charge g per unit length at a distance r(r > R)
from its axis is
(a) Directly proportional to r?
(b) Directly proportional to r®
(c) Inversely proportional to r

(d) Inversely proportional to r?

10. What about Gauss theorem is not incorrect?
(a) It can be derived by using Coulomb's Law
(b) It is valid for conservative field obeys inverse square root
law
(c) Gauss theorem is not applicable in gravitation

(d) (a) and (b) both

11. The electric flux for Gaussian surface A that enclose the
charged particles in free space is (given g1 = -14 nC, gz =
78.85 nC, g3 = - 56 nC)

. /}—Gaussian
A surface A
9 Gaussian
surface B
i

(b) 10° CN* m?
(d) 6.32 x 108 CN-* m?

(a) I8 Nm2C-!

(c) 6.32 x 103 Nm? C-1
12. A point charge causes an electric flux of —1.0x10° Nm?C™*

to pass through a spherical Gaussian surface of 10.0 cm radius

centred on the charge. If the radius of the Gaussian surface

were three times, how much flux would pass through the

surface

(a) 3.0x10°Nm?/C
(c) —=3.0x10°Nm?/C

(b) -1.0x10°Nm?/C
(d) -2.0x10°Nm?/C

13. A point charge q is placed at a distance a/2 directly aboye the
centre of a square of side a. The electric flux through the

square is
(a) g/ &y (b) g/ 7z,
(c) g/ 8¢ (d) gq/6¢,

14. A charge 10 uC is placed at the centre of a hemisphere of
radius R =10cm as shown. The electric flux through the

hemisphere (in MKS units) is

+10 4C

W Ao 0

I

I
Rl

/

(a) 20x10° (b) 10x10°

(c) 6x10° (d) 2x10°

15. The total electric flux through a cube when a charge 8q is

placed at one corner of the cube is

&
(a) £4q (b) ;
q
(c) dzeqq (d) oy
e 7
€0

16. The adjacent diagram shows a charge +Q held on an
insulating support S and enclosed by a hollow spherical
conductor. O represents the centre of the spherical conductor
and P is a point such that OP = x and SP =r. The electric

field at point P will be

Charge +Q on insulating

support
;
s
TR
SP=r
OP=x
@ —2, ® 9,
4megx dregr
(c)O (d) None of the above

17. Gauss law of gravitation is

@ Jg-ds=m (b) [g-ds=Gm

(c) IB .ds =4 Gam (d) All the above
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18. Five charges 4,.9,,93,9,, and g

are fixed at their Ppositions

e , 4. A parallel plate capacitor is charged. If the plat lled
as shown in Figure, S is a Gaussian surface. The Gayss’ i apiit itor is charge e plates are pulle
_9q ;
is given by LE.dS = ;; . Which of the following statements is (a) The capacitance increases
correct? (b) The potential difference increases
(c) The total charge increases
T"‘“_‘——— (d) The charge and potential difference remain the same
' 5. If the charge on a capacitor is doubled, the value of its
capacitance C will be
(a) Doubled (b) Halved
e Qs * Q4 (c) Remain the same (d) None of these
D 6. The potentials of the two plates of capacitor are +10V and —
@) E o t.he LHS of the above equation will have a 10 V. The charge on one of the plates is 40 C. The capacitance
contribution from g,,q5 and 91,95 and g3 while q on of the capacitor is
the RHS will have a contribution from g, and q, only () 2F (b)4F
(b) E on the LHS of the above equation will have a ()05 F (d)025F
contribution from all charges while g on the RHS will
have a contribution from g, and q, only 7. An air filled parallel plate capacitor has capacity C. If distance
between plates is doubled and it is immersed in a liquid then
0 E el t,he LHS of the above equation will have a capacity becomes twice. Dielectric constant of the liquid is
contribution from all charges while q on the RHS will
Ao (@1 (b) 2
have a contribution from 4;,9; and g; only
(c)3 (d) 4
(d) Both E on the LHS and q on the RHS will have
contributions from g, and q, only 8. The potential energy of a charged parallel plate capacitor is
U, .if a slab of dielectric constant k is inserted between the
19. Consider a cube of uniform charge density p . The ratio of plates, then the new potential energy will be
electrostatic potential at the centre of the cube to that at one b, 2
of the corners of the cube is (a) E (b) Ugk
2 b) V3/2
(a) (b) (c) i}_g (d) U2
(c) \2 (d) 1
9. A parallel plate condenser has a capacitance 504F in air and
5. Capacitance 110uF when immersed in an oil. The dielectric constant 'k’
of the oil is
1. The potential to which a conductor is raised, depends on (a) 0.45 (b) 0.55
(a) The amount of charge (c) 1.10 (d) 2.20
(b) Geometry and size of the conductor
3 10. A parallel plate capacitor is charged to a potential difference
(c) Both (a) and (b) of 50 volts. It is then discharged through a resistance for 2
(d) None of these seconds and its potential drops by 10 volts. Calculate the
2. A 5004F capacior is charged at a steady rate of fraction of energy stored in the capacitance
100 4C/second . The potential difference across the (2) 0.14 (b) 0.25
. ; d) 0.64
capacitor will be 10 V after an interval of (c) 0.50 (d)
(a) 5 sec (b) 25 sec 11. Consider a parallel plate capacitor with plates 20 cm by 20 cm
() 20 sec (d) 50 sec and separated by 2 mm. The dielectric constant of the material
between the plates is 5. The plates are connected to a voltage
3. 64 drops each having the capacity C and potential V' are source of 500 V. The energy density of the field between the
combined to form a big drop. If the charge on the sm all drop plates will be close to
isq, then the charge on the big drop will be (a) 2.65J/m® (b) 1.95J /m?
(a) 2q (b) 4q (c) 1.38J/m? (d) 0.69J /m?
(c) 16 (d) 644
"&_—
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12.

13.

14.

15.

16.

17.

18.

C, V.U and Q are capacitance, potential difference, energy
stored and charge of parallel plate capacitor respectively. The
quantities that increases when a dielectric slab is introduced
between the plates without disconnecting the battery are

(a) Vand C (b) Vand U
(c) Uand Q (d) Vand Q
(e) U but not Q

There is an air filled 1pF parallel plate capacitor. When the
plate separation is doubled and the space is filled with wax,
the capacitance increases to 2pF. The dielectric constant of

wax is
(a) 2 (b) 4
(c)6 (d)8

A parallel plate capacitor has a platé area of 50 cm? and plate
separation of 1.0 cm. A potential difference of 200 volt is
applied across the plates with air as the dielectric between
plates. The battery is then disconnected and a piece of bakelite
of dielectric constant 4.8 inserted which fills the complete
volume between the plates. The capacitance before and after
inserting bakelite are respectively

(a) 44pF; 211.2pF (b) 4.4pF; 211.2pF

(c) 4.4pF; 21.12pF (d) 21.12pF; 44pF

The capacity of a condenser in which a dielectric of dielectric
constant 5 has been used, is C . If the dielectric is replaced by
another with dielectric constant 20, the capacity will become

(b) 4C
(d) 2C

(a) C/4
(c) c/2

In a parallel-plate capacitor with plate area A and charge Q,
n one plate because of the charge on the other is

the force o
equal to
QZ Q2
b
b ©) e
Q° Q?
. ) e
€ A D 20

The capacitance of a parallel plate capacitor with air as
medium is 34F. With the introduction of a dielectric medium
between the plates, the capacitance becomes 15uF. The

permittivity of the medium is
(a) 5 (b) 15

(c) 0.44x 100 C*N-'m? (d) 8.854x 101 C°N-'mr?

When a dielectric material is introduced between the plates of
a _charged condenser then electric field between the plates
(b) Increases

(d) First (b) then (a)

(a) Decreases

(c) Remain constant

22. The electric field betwee

19. A variable condenser is permanently connected to a 100 v

battery. If the capacity is changed from 2u F to 10 uF | they

change in energy is equal to
(a) 2x107%d (b) 2.5x1072J

(c) 35x1072dJ d) 4x107%d

20. A parallel plate capacitor having a plate separation of 2 mm s

charged by connecting it to a 300 V supply. The energy

density is
(a) 0.01 J/m? (b) 0.1 J/m?
(c) 1.0 Jim? (d) 10 Jim?

e of 40.C is given to a capacitor having capacitance

21. A charg
C=104F. The stored energy in ergs is
(a) 80x10-° (b) 800
(c) 80 (d) 8000

n the plates of a parallel plate
capacitor when connected to a certain battery is E, . If the

space between the plates of the capacitor is filled by

introducing a material of dielectric constant k without

disturbing the battery connections, the field between the plates
shall be

(a) kEq (b) Eq

(c) EkQ_ (d) None of the above

23. Putting a dielectric substance between two plates of

condenser, capacity, potential and potential energy
respectively

(a) Increase, decrease, decrease

(b) Decrease, increase, increase

(c) Increase, increase, increase

(d) Decrease, decrease, decrease

24. On increasing the plate separation of a charged condenser,

the energy
(b) Decreases

(d) Becomes zero

(a) Increases

(c) Remains unchanged

25. A parallel plate capacitor of capacity Co is charged to 2

potential Vo
(i) The energy stored in the capacitor when the ba
disconnected and the separation is doubled E:

(i) The energy stored in the capacitor when the chargind

battery is kept connected and the separation between the
Then E1 / Ez value is

ttery is

capacitor plates is doubled is Ez.
(b) 3/2

(c)2 (d) 1/2
P

(a) 4
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V

Force of attraction between the plates of a parallel plate

26. ‘
capacitor 15
2 2
(a) 2 (o) -2
2¢,AK £,AK
q q°
— (d)
© 20A 260A%K

27. The force between the plates of a parallel plate capacitor of
capacitance C and distance of separation of the plates d with
a potential difference V between the plates, is

cv? c2y2?
(a) 2d (b) o
Ve vd
(c) dz (d) o

28. 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

(b) 4 times
(d) 32 times

(a) 8 times

(c) 2 times

29. Two conducting spheres of radii R, and R, having charges
Q, and Q, respectively are connected to each other. There is
(a) 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

QR; = Qle

30. Two spherical conductors A and B of radius a and b (b > a)
are placed in air concentrically B is given charge + Q coulomb
and A is grounded. The equivalent capacitance of these is

(b) 47z, (a+b)

(a) 1’16( b

2

(d) 47 1
(c) dzeyb ) Ly

31. A spherical condenser has inner and outer spheres of radii a
and b respectively. The space between the two is filled with

air. The difference between the capacities of two condensers

formed when outer sphere is earthed and when inner sphere

is earthed will be

32. A capacitor is charged by using a battery which is then
disconnected. A dielectric slab is then slipped between the
plates, which results in

(a) Reduction of charge on the plates and increase of
potential difference across the plates

(b) Increase in the potential difference across the plate,
reduction in stored energy, but no change in the charge
on the plates

(c) Decrease in the potential difference across the plates,
reduction in the stored energy, but no change in the
charge on the plates

(d) None of the above

33. A parallel plate capacitor is charged fully using a battery. Then
without disconnecting the battery, the plates are moved

further apart. Then,

(a) The charge on the capacitor increase

(b) The voltage difference between the plates decreases

(c) The capacitance increase

(d) The electrostatic energy stored in the capacitor decreases

34. A parallel plate capacitor without any dielectric within its
plates, has a capacitance C, and is connected to a battery of
emf V. The battery is disconnected and the plates of the
capacitor are pulled apart until the separation between the
plates is doubled. What is the work done by the agent pulling
the plates apart, in this process?

1 3
=2 b) =CV?
(a) 5 (b) 2

(© -%cv2 (d) cv?

35. An air capacitor of capacity C =10uF is 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.C (b) 699uC
(c) 480.C (d) 24.C

36. If a slab of insulating material 4 x 103 m thick is introduced
between the plates of a parallel plate capacitor, the separation

between plates has to be increased by 3.5x 102 m to restore

the capacity to original value. The dielectric constant of the
material will be

(a) 6 (b) 8
(e) 10 (d) 12

37. In a capacitor of capacitance 20uF , the distance between

the plates is 2mm. If a dielectric slab of width 1mm and
dielectric constant 2 is inserted between the plates, then the
new capacitance is

(a) Zero (b) dreqa
(@) 2uF (b) 15.5u4F
b
(c) 4zezb (d) 47530“(;:;] (c) 26.6uF (d) 32uF
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38. A parallel plate capacitor has a plate separation of 0.01 mm
and use a dielectric (whose dielectric strength is 19 KV/mm)
as an insulator. The maximum potential difference that can be
applied to the terminals of the capacitor is

(a) 190V (b) 290 V
(c) 95V (d) 350 V

39. A parallel plate capacitor has plate area A and separation d. It
is charged to a potential difference Vo. The charging battery is
disconnected and the plates are pulled apart to three times the
initial separation. The work required to separate the plates is

3e AV £y AVZ
@ © "
E0AVE £, AVZ
(c) N (d) —

40. If n drops, each of capacitance C, coalesce to form a single big
drop, then the ratio of the energy stored in the big drop to that
in each small drop will be

(an:1

(c)n5?:1

(b) n’?: 1

(d)n%:1

41. Capacitance of a parallel plate capacitor becomes 4/3 times its
original value if a dielectric slab of thickness t = d/2 is inserted

between the plates (d is the separation between the plates).
The dielectric constant of the slab is

(a) 8 ' (b) 4
(c)6 (d) 2

42. 64 identical spheres of charge q and capacitance C each are
combined to form a large sphere. The charge and capacitance

of the large sphere is
(a) 64q,C (b) 16q,4C

(c) 64q,4C (d) 16q,64C

43. A capacitor of 4 4F is connected as shown in the circuit. The
internal resistance of the battery is 0.5Q . The amount of

charge on the capacitor plates will be

4|FF|_ 10Q
11 VW
‘j -
SV
—AMA—
20
(@) 0 (b) 4 uC
(c) 16 uC (d) 8 uC

44.

45.

What physical quantities may X and Y represengy
represents the first mentioned quantity)

(Y

Y

X

—

(a) Pressure v/s temperature of a given gas (constant volume
(b) Kinetic energy v/s velocity of a particle
(c) Capacitance v/s charge to give a constant potentja]

(d) Potential v/s capacitance to give a constant charge

Figure (A) shows two capacitors connected in series and
joined to a battery. The graph in figure (B) shows the variation
in potential as one moves from left to right on the branch
containing the capacitors, if

(a) G >C ¥
(b) G =G
X
(C) Cl < C2 G Co
(A) (B)

(d) The information is not sufficient to decide the relation
between C; and C,

Grouping of Capacitors

Three capacitors are connected in the arms of a triangle ABC
as shown in figure 5 V is applied between A and B. The
voltage between B and C is

2uF 3uF

2uF

(b)1V
(d) 15V

@2V
(c)3V
(e) 0.5V
Two capacitors connected in parallel having the capacities C;

and C, are given 'q' charge, which is distributed among

them. The ratio of the charge on C, and C, will be

G G
(a) C, (b) o)
1
(c) GG, (d) foYe)

E—
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3. Four condensers are joined as shown in the adjoining figure.

; _ 7. Three capacitors of capacitance 3 uF are connected in a

The capacity of each is8uF . The equivalent capacity P . P H

between the points A and B will be ;lrcult. hen their maximum and minimum capacitances will
e

(@) 9uF,1uF (b) 8uF, 2uF

A.___H—TH»—-”-T_H_\ (c) 9uF, O uF (d) 3uF, 2uF
. B

8. Three capacitors of capacitances 3uF, 9uF and 18uF are

(a) 32uF connected once in series and another time in parallel. The
(b) 247 ratio of equivalent capacitance in the two cases [gsl will be
(c) 8uF P
(d) 164F (a)1:15 (b)15:1

4. Four plates of the same area of cross-section are joined as (&1 :1 (d)1:3

shox_.vn tplhe ﬁgure. The distance between each plateisd . The 9. The capacities and connection of five capacitors are shown in
equivalent capacity across A and B will be '

the adjoining figure. The potential difference between the
points A and B is 60 volts . Then the equivalent capacity

A _ between A and B and the charge on 54F capacitance will
; B be respectively 3

ex (a) 44 uF; 300uC SuF | 9uF
A
(@) 23]/-\ (b) 320‘4 (b) 16 4F; 150.C lz}l;;jﬁt 4 I—_I FAU;—.
36,4 (c) 154F; 200uC

(c)

£A :
(d) 22—
2d d (d) 4uF;50uC
5. i i
Four metallic plates each of surface area (of one side) A , are 10. n identical capacitors each of capacitance C when connected
placed at a distance d apart from each other. The two plates

in parallel give the effective capacitance 90 and when
are connected to a point P and the two inner plates to e e

connected in series give 2.5 4F. Th

another point Q as shown in figure: ) g HF. Then the values of n and C
respectively are

Then the capacitance of the system is

(a) 6 and 15 u4F (b) 5 and 18 uF

p .___/*—:“:“"\M_M.Q (c) 15 and 6 uF (d) 18 and 5 4F

-

11. Four capacitors are connected in a circuit as shown in the

(@) & i (b) A following figure. Calculate the effective capacitance between
024 0'd the points A and B '

(©) 2503 (d 33013 . =17
| _{ I
Co=2uF Cy=24F

(@) 8 uF - : _—“—”_—'A

6. Equivalent capacitance between A and B is

= 44F B
(b) 6 uF e Y I
4
© 264 F a BN o) 2
A”_J;i'__ll'—_'B
() 10/3 4 F GF  AF (©) 94F () SuF
i
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12. Effective capacitance between A and B in the figure shown is

13.

14.

15.

16.

(all capacitance are in uF)
(a) 21 4F 3 6

(b) 23 uF

14
d) — uF
(d) 3 A
What is the equivalent capacitance between A and B in the
given figure (all are in farad)

LBr
h)18 8 4

(b) F I__
13 Ae] — |8

1
(C) ﬁF

(d) %2 F

71
0.2F capacitor is charged to 600V by a battery. On
removing the battery, it is connected with another parallel
plate condenser of 1F. The potential decreases to

(a) 100 volts (b) 120 volts

(c) 300 volts (d) 600 volts

The total capacity of the system of capacitors shown in the
adjoining figure between the points A and B is

(a) 14F

I [
(b) 2uF _L ,,F
(c) 3uF ’ i
(d) 4uF

Four capacitors are connected in a circuit as shown in the
figure. The effective capacitance in u F between points A and

B will be
(@) 28 2uF 12uF
2 r“4f—i]:——{F—‘

(b) 4 Figeiedd .
2uF

(c) 5
| '__

(d) 18

17. Six capacitors each of capacitance of 2uF are connected 5

18.

19.

20.

21.

shown in the figure. The effective capacitance between A and
Bis

(@) 124F (b) 8/3uF
(c) 34F (d) 64F
(e) 2/3uF

To obtain 34F capacity from three capacitors of 24F each,

they will be arranged

(a) All the three in series

(b) All the three in parallel

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

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

The equivalent capacitance of three capacitors of capacitance

C,,C, and C; are connected in parallel is 12 units and

product C,.C,.C; = 48 unit. When the capacitors C, and C,

are connected in parallel, the equivalent capacitance is 6 units.

Then the capacitances are

(@) 2,3,7

(c)1,5,6

(b) 1.5,2.5, 8
(d)4,2,6

In the circuit shown in figure, each capacitor has a capacity of
34F . The equivalent capacity between A and B is

Il
h)4ﬂF 11

(b) 34F A
(c) 64F
(d) 5uF

Two identical parallel plate capacitor of capacitance C each
are connected in series with a battery of emf , E as shown,
if one of the capacitors is now filled with a dielectric of
dielectric constant k , the amount of charge which will flow
through the battery is (neglect internal resistance of the

battery)

g &
[
}

el k=1

@ S ©) oen CF
k-2 52

© v CE @ 5 CE

N

Electrostatics | 80



92, Two dielectric slabs of constant K, and K, have been filled

in between the plates of a capacitor as shown below. What
will be the capacitance of the capacitor?

T
d/2 ky T
_*_

d
d/2 ke
Ry |
(a) 2€0A (kl+k2) (b) 2£0A k1+k2
d 2 klxk2
26,A klkaJ 26,A ( k, xk
(c) [ d o 1702
2 |k, +ky & (kﬁkJ

23. A parallel plate capacitor with air as medium between the
plates has a capacitance of 104F . The area of capacitor is

divided into two equal halves and filled with two media as
shown in the figure having dielectric constant k1=2 and ko=4.
The capacitance of the system will now be

(a) 10uF
(b) 20uF
(c) 30uF
(d) 404F

kl kz

24. An electric circuit requires a total capacitance of 2 4F across
a potential of 1000 V. Large number of 1 4F capacitances are

available each of which would breakdown if the potential is
more than 350 V. How many capacitances are required to
make the circuit?

(a) 24 (b) 20
(c) 18 (d) 12

25. A 10uF capacitor and a 204F capacitor are connected in
series across a 200 V supply line. The charged capacitors are
then disconnected from the line and reconnected with their

positive plates together and negative plates together and no
external voltage is applied. What is the potential difference

across each capacitor

400 800
(c) 400V (d) 200 _V

26. 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

27. Consider a parallel plate capacitor of 1044 (micro-farad) with
air filled in the gap between the plates. Now one half of the
space between the plates is filled with a dielectric of dielectric
constant 4, as shown in the figure. The capacity of the
capacitor changes to

(@) 25 uF ]
(b) 20 F |
(c) 40 pF
(d) 5 uF

28. A finite ladder is constructed by connecting several sections of
2uF, 4uF capacitor combinations as shown in the figure. It

is terminated by a capacitor of capacitance C. What value
should be chosen for C such that the equivalent capacitance
of the ladder between the points A and B becomes
independent of the number of sections in between

4uF 4uF 4uF
A—
2pF Sl P L 2 :F ' c
Blge sl o bt B 5 200
(a) 4uF (b) 24F
(c) 184F (d) 6uF

29. In the following diagram, the charge and potential difference
across 8 uF capacitance will be respectively

7 uF

Il mp e

6 4 F | 84F | OHF T 94F | 36,8

-

a0V

() 320 4 C, 40 V
(c) 214 4C, 27V

(b) 420 uC,50 V
(d) 360 uC,45V

30. The charge on any one of the 24 F capacitors and 1uF

capacitor will be given respectively (in #C ) as

) (@ 1,2
k / air t 2uF 2uF
C//fff/ﬁ b) 2, 1 \/»
C C
(@) (k+3) . (b) (k+2) " ©1L1 1
| —
() (k +1)% (d) 1‘49 (d)2,2 oy
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31. Two capacitors, 3uF and 4uF, are individually charged
across a 6V battery. After being disconnected from the

battery, they are connected together with the negative plate of
one attached to the positive plate of the other. What is the

final total energy stored?
(b) 2.57x107%J
(d) 2.57x107%J

(@) 1.26 x107%J
(c) 1.26 x107J

32. A parallel plate capacitor is made of two dielectric blocks in
series. One of the blocks has thickness d, and dielectric
constant k; and the other has thickness d, and dielectric
constant k, as shown in figure. This arrangement can be
thought as a dielectric slab of thickness d(=d,; +d,) and

effective dielectric constant K . The K is

sy
AN

ky +d; +kyd,

d

=

d.

[

k,d; +kyd,

(a) d]_ +d2 (b) kl +k2
o Fikoldi +d) @ 2k
(kpd; +kodz) ki +kz

33. The charge on a capacitor of capacitance 104F connected as

shown in the figure is

20
AW
30 104F
2V
(a) 204C (b) 154C
(c) 10uC (d) Zero

34. In the circuit here, the steady state voltage across capacitor C
is a fraction of the battery e.m.f. The fraction is decided by

T

(a) R, only (b) R, and Rz only

(c) R, and R; only (d) R,,R, and R;

35. In an adjoining figure are shown three capacitors C, /By ol

C, joined to a battery. The correct condition will be (Symbolg

have their usual meanings)

Vz C. Q2

Vi ¢ @ ‘7 :
|

V3 I Q

L’I
15V

@ Q =Q,=Q and V=V, =V; =V
(b) Q =Q,+QsandV=V,+V; +V;
(€) @ =Q,+Qs and V=V, +V},
(d) Q;=Q; and V, =V,

6. A series combination of three capacitors of capacities
1uF,2uF and 8uF is connected to a battery of em.f. 13

w

volt. The potential difference across the plates of 2uF

capacitor will be
(a) 1V (b) 8V

(c) 4V (d) lsiv

37. Choose the incorrect statement from the following: When two
identical capacitors are charged individually to different
potentials and connected parallel to each other after
disconnecting them from the source

(a) Net charge equals the sum of initial charges

(b) The net energy stored in the two capacitors is less than
the sum of the initial individual energies

(c) The net potential difference across them is different from
the sum of the individual initial potential difference

(d) The net potential difference across them equals the sum
of the individual initial potential differences
38. Two condensers C;and C, in a circuit are joined as shown
in figure. The potential of point A is V; and that of B is
V, . The potential of point D will be

A D B
Vi lc| C ve
1
1 CVi +CGiVe
(@), V+Va) ® e .c,
( GV +CV, d GV -GVe
c) G+G C+G
_____—-—-
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39. Two capacitors C,=2uF and C

40.

41.

42

43.

2=64F in series, are
connected in parallel to a third capacitor C3 =4 uF . This

arrangement is then connected to a battery of e.m f, = 2V, as
shown in the figure. How much energy is lost by the battery

in charging the capacitors
Cl C2
E‘jﬂ
’ 2V

(a) 22x 1024
(b) 11x107%J
Two capacitors of capacitances 3 #4F and 64F are charged

R (?;—Z]x 104

16) .
(d)(3]x10 J

to a potential of 12 V each. They are now connected to each
other, with the positive plate of each joined to the negative
plate of the other. The potential difference across each will be
(a) 6 volt (b) 4 volt

(c) 3 volt (d) Zero
In the given circuit if point C is connected to the earth and a

potential of + 2000V is given to the point A, the potential at
Bis

(a) 1500V
10F 10
(b) 1000 V =
SuF ﬁ ' I c
(c) 500V il e
(d) 400 V 10:F =

Two identical capacitors are joined in parallel, charged to a
potential V and then separated and then connected in series

i.e. the positive plate of one is connected to negative of the
other

(@) The charges on the free plates connected together are
destroyed

(b) The charges on the free plates are enhanced
(c) The energy stored in the system increases

(d) The potential difference in the free plates becomes 2V

100 capacitors each having a capacity of 10uF are connected
in parallel and are charged by a potential difference of 100 kV

- The energy stored in the capacitors and the cost of charging
them, if electrical energy costs 108 paise per kWh, will be

(@) 107 joule and 300 paise
(b) 5x10° joule and 300 paise
(c) 5x10° joule and150 paise

(d) 107 joule and 150 paise

———

44,

45.

46.

47.

Three platesA, B, C each of area 50cm? have separation

3mm between A and B and 3mm between B and C The
energy stored when the plates are fully charged is

(@) 1.6x10°%g
(b) 2.1x10%J
(c) 5x10°4
(d) 7x10°°J

OWw>

12

The combination of capacitors with C, =3uF,C, =4uF

and C; =2uF is charged by connecting AB to a battery.
Consider the following statements

I.  Energy stored in C, = Energy stored in C, + Energy
stored in C,

II.  Charge on C1 = Charge on Cz + Charge on Cs

Il Potential drop across Ci = Potential drop across Cz =

Potential drop across C3
Which of these is/are correct?
(@) land II Csl
(b) 11 onl C

on 1
( y“ S i P O
c)land I

—_I *____

(d) I only

A body of capacity 4 uF is charged to 80V and another
body of capacity 6 uF is charged to 30V. When they are
connected the energy lostby 4 x4 F capacitor is

(a) 7.8 mJ (b) 4.6 mJ

(c) 3.2 md (d) 2.5 mJ

In the circuit, shown in fig. ‘K’ is open. The charge on capacitor
C in steady state is q1. Now key is closed and at steady state,

the charge on C is gz. The ratio of charges [ql ] is
qz

(b) 2 E C 2R
@1 e 5
@

7. WT-JEE/AIEEE

1.

Consider a neutral conducting sphere. A positive point charge
is placed outside the sphere. The net charge on the sphere is

then [2007]
(a) Negative and distributed uniformly over the surface of the
sphere

(b) Negative and appears only at the point on the sphere
closest to the point charge

(c) Negative and distributed non—uniformly over the entire
surface of the sphere

(d) Zero
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Three charges -q;, +q, and —q are placed asshown in th,

Three concentric metallic spherical shells of radii R, 2R, 3R, 8.
are given charges Q;, Q. Q;, respectively. It is found that the figure. The x-component of the force on -, is proportiony
surface charge densities on the outer surfaces of the shells are to [2003)
equal. Then, the ratio of the charges given to the shells, N
e 09 (a) 2 - "3 siné
Q:Qy:Qs,is [2009] p2 g
(@)1:2:3 b)1:3:5 (b) 92 _93 050
h* .o
(c)1:4:9 (d)1:8:18
qs , 93
Two small spheres each having the charge +Q are suspended (c) b2 + o> sin¢ X
by insulating threads of length L from a hook. This g g
arrangement is taken in space where there is no gravitational (d) b% + ag cos ¢
effect, then the angle between the two suspensions and the
tension in each will be [1986] 9. Four charges equal to - Q are placed at the four corners of a
1 Q2 1 Q2 square and a charge g is at its centre. If the system is in
(a) 180°,—— (b) 90°,——=- equilibrium the value of g is [2004)
4rey (2L)2 47, 12 0
L Q@ _— (@) ,2(“2\2) (b) - (1+242)
(c) 180°, , @ 1800, 1 9
(€) -5 A+2:2) (d) E(1+2\/§)
A charge q is placed at the centre of the line joining two equal
charges Q. The system of the three charges will be in 10. Two equal negative charge — q are fixed at the fixed points (0,
equilibrium, if g is equal to [1987] a) and (0, —a) on the Y-axis. A positive charge Q is released
@ -Q/2 (b) -Q/4 from rest at the point (2a, 0) on the X-axis. The charge Q
will [1984]
2
e = e (a) Execute simple harmonic mation about the origin
Two spherical conductors B and C having equal radii and (b) Move to the origin and remain at rest
canrying equal charges in them repel each other with a force (c) Move to infinity
F when kept apart at some distance. A ‘third sp hence.al (d) Execute oscillatory but not simple harmonic motion
conductor having same radius as that of B but uncharged is
brought in contact with B, then brought in contact with C and 11. A uniformly charged thin spherical shell of radius R carries
finally removed away from both. The new force of repulsion uniform surface charge density of o per unit area. It is made
between B and C is [2004] of two hemispherical shells, held together by pressing them
(a) F/4 (b) 3F /4 with force F (see figure). F is proportional to [2010]
=y
(c) F/8 (d) 3F /8 F { ! F
] OE
A charge Q is placed at each of the opposite corners of a \_i_,/
square. A charge q is placed at each of the other two corners. 1 1
: : (@) —o°R* (b) R
If the net electrical force on Q is zero, then Q/q equals[2009] % c
0
(a) -2v2 (b) -1 5 :
lo lo
1 (C) g, R (d) 2 .
(01 (d - 0 ageR
\
12. ABC is an equilateral triangle. Charges +q are placed at each
Two charges, each equal to g, are kept at x = —a and x =a corner. The electric intensity at O will be [2002]
on the x-axis. A particle of mass m and charge g, = 9 s (a) 1 iz +q
2 4?!6'0 r A
placed at the origin. If charge g, is given a small displacement i i
(v << a) along the y-axis, the net force acting on the particle (b) s (: |
is proportional to (2013] 0 '," i
- \ Lo et i
(@) v O (b) -y (c) Zero L A0
1 Y, Semmmm———————-e kX
(©1/y (d) -1/y (d) Ko 3? ? C
0 r
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13. The magnitude of electric field E in the annular region of a

14.

15.

16.

17.

18,

charged cvlindrical capacitor [1996)

(a) Issame throughout

(b) Is higher near the outer cylinder than near the inner
cylinder

(¢) Variesas 1/r, where r is the distance from the axis
(d) Variesas 1/r?, where r is the distance from the axis

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

[1996)
1 1
2 2
Glemsy ———3
4M 4
(a)1 (b) 2
(c)3 (d) 4
Three infinitely long charge sheets are placed as shown in
figure. The electric field at point P is [2005]
20 -
(a) — k i
£ 1
[ ]
2 : i Z=3a
) -7k -
o —20 : Z=g
4 i T
==k /i e X
EO
-
Z=—qg
@ -2 &
SO

A simple pendulum of period T has a metal bob which is
negatively charged. If it is allowed to oscillate above a
positively charged metal plate, its period will [2002]
(b) Less than T

(d) Infinite

(a) Remains equalto T
(c) Greater than T

Six charges, three positive and three negative of equal
magnitude are to be placed at the vertices of a regular
hexagon such that the electric field at O is double the electric
field when only one positive charge of same magnitude is
placed at R. Which of the following arrangements of charges

is possible for P, Q, R, S, T and U respectively? [2004]
(a) +1 3 +! Ty + P 9

(b) ¥, ™ +v ™ +’ - t"’ \‘-

©+, +, - +,-- U"“\ o A

(d)—, +| +;-1 +s_ T\\ """"" ‘S

Two point charges +8q and —2q are located at x = 0 and

x = L respectively. The location of a point on the x-axis at
which the net electric field due to these two point charges is

zero is [2005]
a) 8L (b)4L
(c)2L (d) L/4

.-'--—__

19.

20.

21.

22,

The spatial distribution of the electric field due to charges
(AB) is shown in figure. Which one of the following
statements is correct? [2010]

BT
=
&
M
(a) Ais +ve and B —ve and |A|>|B|
(b) Ais —ve and B +ve; |A|=|B|
(c) Both are +ve but A > B
(d) Both are —-ve but A > B

Which of the field patterns given below is valid for electric field
as well as for magnetic field [2011]

Al
2

(a

= N
2N

A long cylindrical shell carries positive surface charge o in
the upper half negative surface charge —& in the lower half.
The electric field lines around the cylinder will look like figure
given in (figure are schematic and not drawn to
scale) [2015]

Three positive charges of equal value q are placed at the
vertices of an equilateral triangle. The resulting lines of force
should be sketched as in [2001)

@)

() /(“‘—”') i (b)
.\_//

R
-

(c) //7) K\O\Q (d)
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23.

24.

25.

26.

27.

An electron of mass m, initially at rest moves through a
certain distance in a uniform electric field in time ¢, . A proton
of mass m, also initially at rest takes time t, to move through
an equal distance in this uniform electric field. Neglecting the
effect of gravity, the ratio of t, /t, is nearly equal to [1997]

(a) 1 (b) (m,, /m,)""?

(c) (m, /m,)"? (d) 1836

Charges Q, 2Q and 4Q are uniformly distributed in three
dielectric solid spheres 1, 2 and 3 of radii R/2, R and 2R
respectively, as shown in figure. If magnitudes of the electric
fields at point P at a distance R from the center of spheres 1,

2 and 3 are E E, and E, respectively, then [2014]
P P
Q({i) 2o F )
—R/2 .
R
Sphere 1 Sphere 2 Sphere 3

(a) E,>E, >E,4 (b) E;>E, >E,

(c) E;>E >E; (d) E5 > E, > E

Let Ei(r), Ez2(r) and Es(r) be the respective electric fields at a
distance r from a point charge Q, an infinitely long wire with
constant linear charge density 4, and an infinite plane with
uniform surface charge density o . If Ei(ro) = Ez(ro) = Ea(ro)
at a given distance ro, then [2014]
A

2no
(d) Enlry/2)=4E;(r, /2)

(a) Q = domrf (b) ry =

(c) E,lr,/2)=2E,(ry/2)

An electric line of force in the xy plane is given by equation
x? +y? =1. A particle with unit positive charge, initially at
rest at the point x =1, y =0 in the xy plane [1988]
(a) Not move at all

(b) Will move along straight line

(c) Will move along the circular line of force

(d) Information is insufficient to draw any conclusion

Let there be a spherically symmetric charge distribution with

charge density varying as pfr) = po[s ! )up’ro r=R,and

4 R
plr)=0 for r > R, where r is the distance from the origin.
The electric field at a distance r(r < R) from the origin is given

28.

29.

30.

31.

Charge g is uniformly distributed over a thin half ring of
radius R . The electric field at the centre of the ring is[2010)

® q b q
(a) 226, R? (b) 4r5,R?
q
g (d)
(c) 475, RZ ZEEORZ

A spherical portion has been removed from a solid sphere
having a charge distributed uniformly in its volume in the
figure. The electric field inside the emptied space is  [2007]
(a) Zero everywhere

(b) Non-zero and uniform

(c) Non-uniform

(d) Zero only at its center

Consider a uniform spherical charge distribution of radius R,

centred at the origin O. In this distribution, a spherical cavity
of radius R,, centred at P with distance OP =a=R, -R,

(see figure) is made. If the electric field inside the cavity at

E(F),

statement(s)
[2015]

then the correct

positon i

is(are)

(@) E isuniform, its magnitude is independent of R, butits
direction depends on 7

(b) E is uniform, its magnitude independs of R, and its
direction depends on 7

(c) E is uniform, its magnitude is independent of a but its
direction depends on a

(d) E is uniform, and both its magnitude and direction
depend on 4

A solid sphere of radius R has a charge Q distributed in its
volume with a charge density p=kr®, where x and a are

constants and r is the distance from its centre. If the electric

by
(2010] field at r = - is 1 times that at r = R, find the value of a.
@) por[S 5 r} (b) 4/'[',007'(5 r 2
4s0\4 R 3¢, |3 RJ [2009]
o o g dper(5 r (e} 3 )&
4¢,\ 3R (d) *(_“‘]
0 3¢ \4 R (c)2 (d) Both (a) and (b)
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32, A charged ball B hangs from a silk thread S, which makes an

' . 38. A hollow metal sphere of radius 5 em is charged so that the
th a large charged cond . P g
angle OWi _?h g e geh conducting sheet P, as shown in potential on its surface is 10 V. The potential at the centre of
the figure. the surlace charge density o of the sheet is the sphere is [1983]
proportional to . l (2005
(a) sin & pl+ @@ov
(b) tan & : 5 (b) 10V
(c) cos @ it 5 (c) Same as at point 5 cm away from the surface
+ -
(d) cot & ] N ; (d) Same as at point 25 cm away from the surface
. 3 X .
33. Two large vertical and parallel meta] plates having a = El‘ll)arges s pl?dce.d endiievedices ol o APEa; Lat
i f 1cm are e the electric field and V the potential at the centre. If the
separation o connected to a DC voltage source of g i
potential difference X. A proton is released at rest midway ChBI‘QESI on A and B are interchanged with those on D and C
between the two plates. It is found to move at 45° to the respectively, then [2007]
vertical JUST after release. Then X is nearly [2012] =
5 (@) E remains unchanged, V changes
(a) 1x107°V (b) 1x107"v
(c) 1x107°V (d) 1x10-10y (b) Both E and V change
34. A thin spherical conducting shell of radius R has a charge q. (c) E and V remains unchanged

Another charge Q is placed at the centre of the shell. The

=
electrostatic potential at a point p a distance R/2 from the (d) E changes, V remains unchanged
centre of the shell is

[2003] 40. A long, hollow conducting cylinder is kept coaxially inside
(a) (@+Q) 2 (b) 2Q another long, hollow conducting cylinder of larger radius.
4rney R 4regR Both the cylinders are initially electrically neutral [2007]
2Q 2q 2Q q (a) A potential difference appears between the two cylinders
(c) 4 3 d) #* when a charge density is given to the inner cylinder
R dmegR 4R 4ngR g 8 v

(b) A potential difference appears between the two cylinders

35. Two thin wire rings each having a radius R are placed at a when a charge density is given to the outer cylinder

distance d apart with their axes coinciding. The charges on the

two rings are +q and —q. The potential difference between the (e NO. R differ-ence F:appears b?tween lE) S8
i oS o it cylinders when a uniform line charge is kept along the
- axis of the cylinders
(d) No potential difference appears between the two
(a) Zero (b) I % b 1 cylinders when same charge density is given to both the
4;'[50 R \ R2 +d? cylinders

, g |1 1 41. The electric potential V at any point O (x, v, z all in metres) in
(c) gR/4reyd (d) 22, | R R+ g2 space is given by V=4x? volt. The electric field at the point
(Im, 0, 2m) in volt/metre is [1992]

36. If on the concentric hollow spheres of radii r and R(> r) the
charge Q is distributed such that their surface densities are
same then the potential at their common centre is  [1981]

(a) 8 along negative X—axis (b) 8 along positive X—axis
(c) 16 along negative X—axis (d) 16 along positive Z-axis

AR +72) OR 42. Assume that an electric field E = 30x% exists in space. Then
(a) s (R +1) (b) o the potential difference V, - Vo, where Vj, is the potential at
o A the origin and V, the potential at x = 2m is [2014)
+r
(c) Zero d FEmY (a) 120V (b) -120 v
(c)-80 V (d) 80V
37. A solid conducting sphere having a charge Q is surrounded
by an uncharged concentric conducting hollow spherical shell. 43. A uniform electric field pointing in positive x-direction exists
Let the potential difference between the surface of the solid in @ region. Let A be the origin, B be the point on the x-axis

sphere and that of the outer surface of the hollow shell be V.

at x = +1cm and C be the point on the y-axisat y = +1cm.
If the shell is now given a charge of -3Q, the new potential

Then the potentials at the points A, BandC satisty [2001]
. i 1989
difference between the same two surfaces is [ ] (@) V, <V b) V, >V,
(a) vV (b) 2V V. <V
i d) -2V () V, <V, d v, > Ve
————
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44.

45.

46.

47.

48.

49.

Two spherical conductors A and B of radii 1 mm and 2 mm
are separated by a distance of 5 cm and are uniformly
charged. If the spheres are connected by a conducting wire
then in equilibrium condition, the ratio of the magnitude of
the electric fields at the surfaces of spheres A and B is [2006]

(@)1:2 b)2:1
(c)1:4 (dyg:1
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)
Volts. The electric field E at x=4um is given by [2007]

(a) 5/3 Volt / pm and in the —ve x direction
(b) 5/3 Volt / gm and in the +ve x direction
(c) 10/9 Volt / tam and in the —ve x direction
(d) 10/9 Volt / pam and in the +ve x direction

A non-conducting ring of radius 0.5m carries a total charge

of 1.11x107C distributed
circumference producing an electric field E everywhere in

non-uniformly on its

[<0 — —»
space. The value of the line integral L —-E.dI{I=0 being

centre of the ring) in volt is [1997]
(@) + 2 (b) =1
(c)-2 (d) Zero

A metallic shell has a point charge ‘q’ kept inside its cavity.
Which one of the following diagrams correctly represents the

electric lines of forces {2003]

(a) ( (b) @)’
—L ) @\
2 -5

Two points P and Q are maintained at the potentials of 10 V
and -4V, respectively. The work done in moving 100 electrons

from P to Q is [2009]

(@) -9.60x1077J (b) 9.60 %107 J

(c) —2.24x107¢J (d) 2.24x107¢J

Three charges Q, +q and +q are placed at the vertices of a
right-angled isosceles triangle as shown. The net electrostatic
energy of the configuration is zero if Q is equal to ~ [2000]

50.

51.

52.

53.

The dimension of (1/2) £,E? (&, : permittivity of free space.
E : electric field) is [2000)
(a) MLT " (b) ML2T2
(c) ML'T (d) ML?T™!

Positive and negative point charges of equal magnitude are
kept at [0,0, ;) and [0,0, _20], respectively. The work done

by the electric field when another positive point charge s
moved from (-a, 0, 0) to (0, a, 0) is (2007

(a) Positive

(b) Negative

(c) Zero

(d) Depends on the path connecting the initial and final
positions

Two insulating plates are both uniformly charged in such a

way that the potential difference between them is
V, -V, = 20V . (ie. plate 2 is at a higher potential). The

plates are separated by d = 0.1m and can be treated as
infinitely large. An electron is released from rest on the inner
surface of plate 1. What is its speed when it hits plate 2

(e =1.6x107°C, m, =9.11x10kg)? [2006]

(a) 7.02x10%m/s

01lm
(b) 1.87 x10%m/s

(c) 32x10™m/s

(d) 2.65x10°m/s 1 2
2
Consider a system of three charges —%% and -—39- placed at

points A, B and C, respectively, as shown in the figure. Take
O to be the centre of the circle of radius R and angle CAB =
60° [2008]

[
i
]
D
Il
1
'
1
1
]
i
]
'
]
[

~_

q directed along the
RZ

(a) The electric field at point Ois e

negative x-axis

(a) 4 @ @ (b) The Potential energy of the system is zero ;

i (c) The magnitude of the force between the charges atCan
—2q .: . q°

(! S a2 : i b 547 &, R?
-2 . _,___________:‘_' + . . ; q

(c) -2q 1y &? " @+a (d) The potential at point O is — '

(d) +q B

Electrostatics | 68




54. Two equal point charges are fixed at x =

55.

56.

57.

] -a and X =+4a on
the x-axis. Another point charge Q is placed at the origin. The

Change in the electrical potential energy of Q, when it is
displaced by a small distance x along the x-

} axis, is
approximately proportional to [2002]
(a) x (b) x?
(c) x° (d) 1/x

A charged particle q is shot towards another charged particle
Q which is fixed, with a speed v. It approaches Q upto a
closest distance r and then returns. If g were given a speed 2v,
the closest distances of approach would be [2004]

QQ

le—Tr —y
(a)r

(c) r/2

(b) 2r
(d) 4
Which of the following graphs shows the variation of electric

field E due to a hollow spherical conductor of radius R as a
function of distance from the centre of the sphere [2008]

E]

(a)

R T R r
Consider a thin spherical shell of radius R with its centre at the
origin, carrying uniform positive surface charge density. The
variation of the magnitude of the electric field | E(r)| and the
electric potential V(r) with the distance r from the centre, is

best represented by which graph [2012])

| Etr)| v(r) Vir)

(b)

(o]

V() | Er)|

() (d)

58,

59.

60.

61.

62.

Point charge g moves from point P to point S along the path
PQRS (figure shown) in a uniform electric field E pointing
coparallel to the positive direction of the X-axis. The
coordinates of the points P, Q, R and S are (a, b, 0) (2a, 0, 0)
(a, -b, 0) and (0,0,0) respectively. The work done by the field
in the above process is given by the expression [1989]

s

(a) gEa (b) —gEa

(c) gEax 2 (d) gE\[(2a)® +b?]

Three concentric metal shells A,B and C of respective radii
a,b and ¢ (a <b <c) have surface charge densities +o,-c

and +0 respectively. The potential of shell B is [2018]
o | a® +b? ol|a®-c?
b
(a) 5 [ g - B (b) gl B
o |b%-d? o | a® -b?
d
(c) £U|:, b +C} (d) :50[ b +c

An electric dipole is kept in nen-uniform electric field. It
experiences [2006]

(a) A force and a torque
(b) A force but not a torque
(c) A torque but not a force

(d) Neither a force nor a torque

Two point charges +q and —q are held fixed at (-d,0) and
(d,0) X,Y)
Then

respectively of a coordinate  system. -

[1995]
(a) E at all points on the Y — axis is along i

(b) The electric field E at all points on the X — axis has the
same direction

(c) Dipole momentis 2qd directed along i
(d) Work has to be done in bringing a test charge from

infinity to the origin
An electric dipole has a fixed dipole moment p, which makes
angle @ with respect to x-axis. When subjected to an electric

field f::l = Ef, it experiences a torque :I"l =7k. When

subjected to another electric field I_Ez =\ SEJ it experiences

a torque 'f'z = -f'l. The angle ¢ is [2017])
(a) 90° (b) 30°
(c) 45° (d) 60°

Electrostatics | 69



63.

64.

65.

66.

If the electric flux entering and leaving an enclosed surface
respectively is ¢, and ¢, the electric charge inside the surface

will be [2003]

(a) (¢51 + ¢2)50
(c) (¢ +¢2)/ &g

(b) (¢2 = ¢1 )5[]
(d) (¢2 _‘?’1)/50
Consider the charge configuration and spherical Gaussian

surface as shown in the figure. When calculating the flux of
the electric field over the spherical surface the electric field will

be due to [2004]
(@ g, T

(b) Only the positive charges .'/ tq “‘\: %

(c) All the charges I\ —q1 'J,"

(d) +g, and —q, L

Consider an electric field E =Eq x, where E,is a constant.

The flux through the shaded area (as shown in the figure) due
to this field is [2011]

(a) 2an2
(b) \2Eya®

(c) Eya®

0,00 "
V2

A disk of radius a/4 having a uniformly distributed charge 6C

is placed in the x-y plane with its centre at (—a/2, 0, 0). A rod

of length a carrying a uniformly distributed charge 8C is placed
on the x-axis from x = a/4 to x = 5a/4 . Two point charges
-7C and 3C (a/4,-a/4,0) and

(-3a/4, 3a/4, 0), respectively. Consider a cubical surface

are placed at

formed by six surfaces x =+ a/2, y=+a/2 z=+a/2. The
[2009]

68.

69.

70.

(2017

(a) If the electric field due to a point charge varies as y-2s
instead of r 2 , then the Gauss law will still be valid

Which of the following statement(s) is/are correct?

(b) The Gauss law can be used to calculate the field
distribution around an electric dipole

(c) If the electric field between two point charges s ot
somewhere, then the sign of the two charges is the sam,

(d) The work done by the external force in moving a unit
positive charge from point A at potential V, to point B

at potential Vg is (Vg — V)
Let P(r)= —QTr be the charge density distribution for a soliq
R

sphere of radius R and total charge Q. For a point ‘p’ inside
the sphere at distance r, from the centre of the sphere, the

magnitude of electric field is [2009]
Q
b
(a) g ( ) 4?!'501'12
Qr (d) _Qf
47eR* 37 R?

The region between two concentric spheres of radii 'ad and
'b', respectively (see figure), has volume charge density

p= ﬂ, where A is a constant and r is the distance from
7

the centre. At the centre of the spheres is a point charge Q.

The value of A such that the electric field in the region
between the spheres will be constant, is [2016]

electric flux through this cubical surface is b
Q 2Q
(a)
22(b% - a?) ) ma® - b?)
@ ¢ © 2 @ 9
& m 2m’®
. 10C 71. As shown in the figure, a very thin sheet of aluminium is
& placed in between the plates of the condenser. Then the
capacity [2003]
67. The electrostatic potential inside a charged spherical ball is
given by ¢ = ar? + b where r is the distance from the centre: (a) Will increase ,
a, b are constants. Then the charge density inside the ball
5 i Al stri
% (2011] (b) Will decrease it
(@) —24mae,yr (b) —6as,r (c) Remains unchanged ,
(c) 24me d) -
0 (d) -6as, (d) May increase or decrease
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72. A parallel plate condenser with a dielectric of dielectric

73.

74.

75.

76.

77.

constant k between the plates has a capacity C ang is
charged to a potential V volts. The dielectric stab is slowly
removed from between the plates and then reinserted. The net
work done by the system in this process is [2007)

(o) 5k -1CV? (6) CV2(k-1)/k

(© (k-1)CV? (d) Zero

A parallel plate capacitor is made of two circular plates
separated by a distance of 5 mm and with a dielectric of
dielectric constant 2.2 between them, When the electric field

in the dielectric is 3x10% V/m, the charge density of the
positive plate will be close to [2014]

(a) 6x107 C/m? (b) 3x107C/m?

(c) 3x10°C/m? (d) 6x10*C/m?

A battery i§ used to charge a parallel plate capacitor till the
potential difference between the plates becomes equal to the
electromotive force of the battery. The ratio of the energy
stored in the capacitor and the work done by the battery will

be [2007]
(a) 1 (b) 2
(c) 1/4 (d) 1/2
If there are n capacitors in parallel connected to V volt soufce,
then the energy stored is equal to [2002]
(a) CV (b) ;HCVZ
(©) cv? d | cv?

n

In the given circuit, a charge of +80 4C is given to the upper

plate of the 4uF capacitor. Then in the steady state, the
charge on the upper plate of the 34F capacitoris  [2012]

(a) +324C ~B0UC i

(b) +40 4C Lo

(c) +48 uC 2 uF— TE 34F
(d) +80 4C

1=

In an isolated parallel plate capacitor of capacitance C, the
four surface have charges Q,, Q,, Q; and Q, as shown.

The potential difference between the plates is [1999]

) Q +Qy+Q3+Q,
2C

(a

@ Q
(b) 022+ Qs :

C - Q Q
() %-Qs ’
2C

(d) Q +Qq
2C

78. Two identical charged spheres are suspended by strings of

79.

80.

81.

equal lengths. The strings make an angle of 30° with each
other. When suspended in a liquid of density 0.8g em™ , the

angle remains the same. If density of the material of the sphere
is 1.6g cm™, the dielectric constant of the liquid is  [2010]

(@)1 (b) 4
(c)3 (d)2
Consider the situation shown in ther figure. The capacitor A

has a charge g on it whereas B is uncharged. The charge
appearing on the capacitor B a long time after the switch is

closed is [2001]
¢ d (€
B EnE B
B |
EMA
V-l : :

A B

(a) Zero (b)g/2

(c) g (d) 2q

A parallel plate capacitor of capacitance 90 pF is connected
to a battery of emf 20V. If a dielectric material of dielectric

constant K = g is inserted between the plates, the magnitude

of the induced charge will be [2018]
(@) 24nC (b) 0.9nC
(c) 1.2nC (d) 0.3nC

Seven capacitors each of capacity 2,F are to be so
connected to have a equivalent capacity % 4F . Which will

be the necessary figure as shown

(b) ~<>¢I—IHI——-
© <E>—\HHHI—~

(d) —(_“_&HHHHF
—

[1990]

——————
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82. A parallel plate capacitor is made by stacking n equally spaced

plates connected alternately. If the capacitance between any

two plates is C then the resultant capacitance is [2005]
(@) C (b) nC
(c) (n-1)C (d) (n+1) C

83. In the following circuit, the resultant capacitance between A

84.

85.

and B is 14F. Then value of C is [1977]

HC@ I—j
A LT

B

32
(a) l_l‘uF

2 uF

) 32

23
(c) ﬁﬂF

32
d) ==
(d) 23 uF
Five identical plates each of area A are joined as shown in the
figure. The distance between the plates is d. The plates are
connected to a potential difference of V volts . The charge on

plates 1 and 4 will be [1984]

AV 25)AV

(a) g
—g,AV 2£,AV
b €o [“ho
(b) 4 d
(c) oAV 25 AV
d ' d
(d) —£,AV 25,AV
d ' d

A parallel plate capacitor with air between the plates has a
capacitance of 9 pF. The separation between its plates is 'd'".
The space between the plates is now filled with two dielectrics.
One of the dielectrics has dielectric constant = 3and
thickness d/3 while the other one has dielectric constant ke =
6 and thickness 2d/3. Capacitance of the capacitor is

now [2008]
(a) 45 pF (b) 40.5 pF
(c) 20.25 pF (d) 1.8 pF

86.

87.

88.

89.

A parallel plate capacitor of area A, plate separation 4 ang
capacitance C is filled with three different dielectric Materig
having dielectric constants k,,k, and kj as shown. If asingle
dielectric material is to be used to have the same Capacitang,
C in this capacitor, then its dielectric constant k ig Given

by (200,
A2 T A2

Ki Kz a2

M= - Qoo

A = Area of plates

Two condensers of capacities 2C and C are joined in paralle]
and charged upto potential V. The battery is removed and the
condenser of capacity C is filled completely with a medium of
dielectric constant K. The p.d. across the capacitors will now

be (1988]
3v ) SV

@ 2 o) =
v v

() s @

In the figure below, what is the potential difference between
the points A and B and between B and C respectively in

steady state [1979]

3uF 7 mf
_IIJ_ J_“
T..T

yF
200 100V
—AWW———
A |_I C

(b) Vas =75V, Vgc =25V
(d) Vap = Vac = 50V

10Q

(a) Va = Vge = 100 V
(c)Vas=25V, Vge =75V

Figure given below shows two identical parallel plate
capacitors connected to a battery with switch S closed. The
switch is now opened and the free space between the plates
of capacitors is filled with a dielectric of dielectric constant 3.
What will be the ratio of total electrostatic energy stored in
both capacitors before and after the introduction of the

dielectric [1983]
{a) 31

(b)5:1 ‘ —__L

(€)3:5 T ]"

(d)5:3
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o B parallel plate capacitor of capacitance C is connected toa
pattery and is charged to a potential difference V. Another
capacitor of capacitance 2C is connected to another battery
and is charged to potential difference 2V. The charging
patteries are now disconnected and the capacitors are
connected in parallel to each other in such a way that the
positive terminal of one is connected to the negative terminal
of the other. The final energy of the configuration is [1995]

2
(a) Zero (b) a6y
6
3CV2 9Cy?
(c) 2 (d) T

91. Two capacitors C1 and C: are charged to 120 V and 200 V

92.

93.

94.

respectively. It is found that by connecting them together the
potential on each one can be made zero. Then [2013)

(a) 5C, =3C, (b) 3C, =5,
() 3C, +5C, =0 (d) 9¢, =4c,

Two identical capacitors, have the same capacitance C. One of
them is charged to potential V, and the other to V,. The

negative ends of the capacitors are connected together. When
the positive ends are also connected, the decrease in energy of
the combined system is

[2002]
@ cwg-vg) () vz +vz)

4 4

1 1
(c) 4 Cv, -V, ) (d) 4 CWV, +V,)?

A combination of capacitors is set up as shown in the figure.
The magnitude of the electric field, due to a point charge Q

(having a charge equal to the sum of the charges on the 4 uF

and 9uF capacitors), at a point distance 30 m from it, would

equal [2016]

3uF

4yF
A 9:;5—
2uF, |
1
HE

8V
(a) 360 N/C (b) 420 N/C
(c) 480 N/C (d) 240 N/C

A 2uF capacitor is charged as shown in figure. The
percentage of its stored energy dissipated after the switch S is
turned to position 2 is [2011]

95.

96.

97.

98.

99.

For the circuit shown, which of the following statements is true
[1999]

Vi=30V | V=20V
S]I + - ¢

R A
C1=2pF Cp=3pF L

(a) With S, closed, V; =15V, V, =20V

(b) With S; closed V, =V, = 25V
(c) With S, and S, closed V, =V, =0
(d} With S, and S; closed, V; =30V, V, =20V

Given,
Ri=1Q Cy = 24F
R: =2Q Ce = 4uF
C
G G
i—ll—H—

Y 4 R
L

) () (i)
The time constants (in u s) for the circuits, 1, II, III, are

respectively [2006]
(a) 18,18/9,4 (b) 18,4,8/9
(c) 4,8/9,18 (d) 8/9,18,4

A 4 /F capacitor, a resistance of 2.5 MQ is in series with 12 V
battery. Find the time after which the potential difference
across the capacitor is 3 times the potential difference across

the resistor. [Given In (2) = 0.693] "~ [2005]
(a) 13.86 s (b) 6.93 s
(c)7s (d)14s

Let C be the capacitance of a capacitor discharging through a
resistor R. Suppose t, is the time taken for the energy stored

in the capacitor to reduce to half its initial value and t, is the

time taken for the charge to reduce to one-fourth its initial
value. Then the ratio t, /t, will be

[2010]
(a) 2 (b) 1
1 1
(c) g (d) 4

A resistor 'R' and 2u4F capacitor in series is connected
through a switch to 200 V direct supply. Across the capacitor
is a neon bulb that lights up at 120 V. Calculate the value of

( 1 2 R to make the bulb light up 5s after the switch hasbeen closed.
a) 0% . _|_ (logo 2.5 = 0.4) [2011)
(b) 20% |
k20K v | (a) 1.3x104Q (b) 1.7x10°0Q
(c) 75% 2;d?r BF’T (c) 2.7x10°Q (d) 3.3x107Q
(d) 80%
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100. A circuit is connected as shown in the figure with the switch
S open. When the switch is closed, the total amount of charge
that flows from Y to X is [2007]

——

8. NEET/AIPMT

—

1. When air is replaced by a dielectric medium of constapg k,
3uF the maximum force of attraction between two Charges
ﬁ I— ,L—I I— separated by a distance [1999)
3 Q T GQ (a) Decreases k times (b) Remains unchanged
(c) Increases k times (d) Increases k™ times
9v 2. An electron is moving around the nucleus of a hydrogen atom
(@) 0 (b) 54 «C in a circular orbit of radius r. The coulomb force F between
(c) 27 1
e () 81,4 the two is (Where K= e ) [2003)
0
101. A parallel plate capacitor C with plates of unit area and
separation d is filled with : liquid of dielectric constant k = 2 (@) -K i.:' £ (b) K ej r
. The level of liquid is 3 initially. Suppose the liquid level b r
2 z
decreases at a constant speed V, the time constant as a (c) - Kes r d) K 62 r
function of time ¢ is [2008] r r
& 3. Two positive ions, each canrying a charge q, are separated by
adistance d. If F is the force of repulsion between the ions,
l ————————— R the number of electrons missing from each ion will be (e being
l the charge on an electron) [2010]
4reoFd® 4z Fd”
@ 65 i (15d + 9Vt)£0 (a) ;2 ) "%
5d+3Wt 2d2 - -9V%?
2 2
© 6syR () (15d*9Vt]£DR (c) fi”?fe___ (d) 4”2)2’:‘1‘
5d - 3Vt 2d° +3d Vt - 9V4t?
4. Point charges +4q, —-q and +4q are kept on the x—axis at
102. In the given circuit diagram when the current reaches steady points x=0, x=a and x=2a respectively, then [1992]
state in the circuit, the charge on the capacitor of capacitance Bl ionsihl .
C will be (2017] (a) Only q is in stable equilibrium
(b) None of the charges are in equilibrium
r_ﬁ_ ..A':_A_A (c) All the charges are in unstable equilibrium
(d) All the charges are in stable equilibrium
r
I P V.V.V VS 5. Two pith balls carrying equal charges are suspended from a
C common point by strings of equal length, the equilibrium
r separation between them is r. Now the strings are rigidly
APAAAAAN clamped at half the height. The equilibrium separation
between the balls now become [2013]
(a) CE (b) CE
(rl £ I Y227/
ro i
CE d) CE '
(c) (2.”) @) CE ) :
103. A capacitance of 2uF is required in an electrical circuit ;y/? :
across a potential difference of 1.0 kV. A large number of J
14F capacitors are available which can withstand a potential 3 1
difference of not more than 300 V. The minimum number of (a) (é} (b) [ ZJ
capacitors required to achieve this is [2017] '
(a) 32 (b) 2 (c)( r ] () [&J
()16 (d) 24 {2 - —
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6 A thin conducting ring of radius R is given a charge + Q. The
2 clectric field at the centre O of the ring due to the charge on
the part AKB of the ring is E. The electric field at the centre
due to the charge on the part ACDB of the ring is [2008]

(a) E along KO
(c) 3 E along KO

(b) 3 E along OK
(d) E along OK
7. A hollow insulated conducting sphere is given a positive

charge of 10 4 C . What will be the electric field at the centre

of the sphere if its radius is 2 meters? [1998]
(a) Zero (b) 5uCm™

(c) 20uCm™ (d) 8 uCm™

8. A simple pendulum of period T has a metal bob which is
negatively charged. If it is allowed to oscillate above a

positively charged metal plate, its period will [2001]
(a) Remains equalto T (b) Lessthan T
(c) Greater than T (d) Infinite

9. Four point charges —Q, —q, 2q 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 [2012]
1
(a) Q=—q (b) Q=-
q
1
(c) Q=g (d Q= o

10. Four electric charges +q, + g, —q and —g are placed at the

comers of a square of side 2L (see figure). The electric
potential at point A, midway between the two charges +q

[2011]

+q D

+q ¢ -

1 2q
1+.5
47:50L(+\)

1 2 1 1 2 i |
(c) 911 d [
4re, L[ +\5 “47&:0 L \5
\

(a) Zero (b)

11.

12,

13.

14.

15.

16.

17.

Three concentric spherical shells have radiia, band ¢ (a <b < ¢)
and have surface charge densities o, - o and o respectively. If
V4, Vg and V. denote the potentials of the three shells, then,

for c =a+b, we have [2009]
@ Vo=V, 2V (b) Ve =Vp =V,
(c) Vo = Vg =V, (d) Vo =Vz=V,

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 [2014]
(a) 4;30 R and 4”2}?2 (b) Both are zero
(c) Zero and 3 (d) Q and zero

4dreoR 4drgR
The electric potential at a point (x, y, z) is given by
V=-xly-xz’+4
The electric field £ at that point is [2015]

(a) E'zl?(ny-t-zs)-o-szH;szz

(b) E=i2xy+](x?+y?) +k(@xz-y?)

(c) E=f23+}xyz+fczz

(d) E=i(2xy—2z%)+]j xy? + k 32°x

The electric potential at a point in free space due to a charge

Q coulomb is Qx 10" volts. The electric field at the point
is [2008]

(a) 47 €; Qx10°V/m  (b) 127 ¢, Qx 102V /m

(c) 47 g Qx10%V/m  (d) 127, Qx10%V /m

Electric potential is given by
V =6x - 8xy* -8y +6yz — 422
Then electric force acting on 2C point charge placed on

origin will be [2014]
(a) 2N (b) 6N
(c) 8N (d) 20N

There is an electric field E in X-direction. If the work done on
moving a charge 0.2 C through a distance of 2m along a line
making an angle 60° with the X-axis is 4.0, what is the value

of E [1995]
(a) V3N/C (b) 4N/C

(c)5N/C (d) None of these

A particle of mass m and charge g is placed at rest in a

uniform electric field E and then released. The kinetic energy
attained by the particle after moving a distance y is [1998]

(a) qEy? (b) gE2y

(c) gEy (d) qEy
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18.

19.

20.

21.

22

A bullet of mass 2 gm is having a charge of 2,C. Through
what potential difference must it be accelerated, starting from

rest, to acquire a speed of 10 m/s [2004]
(a) 5 kV (b) 50 kV
(c)5V (d) 50V

Charges +q and —q are placed at points A and B respectively
which are a distance 2L apart, C is the midpoint between A
and B. The work done in moving a charge +Q along the
[2007]

semicircle CRD is

A
qQ qQ
(@) 4 zenl (b) 2reyL
qQ qQ
(c) 675, L (d) - sl

Three charges, each +q, are placed at the corners of an
isosceles triangle ABC of sides BC and AC, 2a. D and E are
the mid points of BC and CA. The work done in taking a

charge Q fromDto Eis [2011]
A
B D C
3qQ
(a) Zero (b) dre,a
3qQ qQ
) 8re,a = 4re, a

The mean free path of electrons in a metal is 4 x 10® m. The

electric field which can give on an average 2V energy to an

electron in the metal will be in units of V/m [2009]
(a) 8x107 (b) 5x1071
(c) 8x1071 (d) 5x107

If identical charges (-g) are placed at each corner of a cube of
side b, then electric potential energy of charge (+q) which is

23. Two charges g1 and gz are placed 30 cm apart, as shown |
n

24,

25.

the figure. A third charge qs is moved along the arc of a cirgy
of radius 40 ¢cm from C to D. The change in the pOtEnﬁ:l

energy of the system is k , where k is

(2005,

(a) 84,
(b) 8q,
(c) 6QQ

(d) 6q,

Two thin dielectric slabs of dielectric constants Ki and K,
(Ki<Kz) are inserted between plates of a parallel plate
capacitor, as shown in the figure. The variation of electric field
E between the plates with distance d as measured from plate

P is correctly shown by [2014]
of i e Ol |
i '
b -
- i
+ L
K K
=gy LkkaRE
e} B TEE IR
0 d=—5 0 ik :—:d;—’
(©) f@
i
0 i— 0 i

The potential difference (V, —V,) between the points A and

B in the given figure is

placed at centre of the cube will be [2002]
8v24* ~812¢? e o f——wn—
s 8 5 WY L
(a) drzgb (b) - A 1=2A
, , (a) +9V (b) 3V
(© -4\ 2q (d) -4q (c) +3V (d) +6V
megh ngraob S
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26. The diagrams below show regions of equipotentials

27.

28.

29,

20V 40V 20V 40y
R l\ ‘\
T ) ) pe
10V 30V 10V 30(\/
(i) (ii)
10V 30V a0V
20 ™
\
Ae *B 5) B
100-7
20V 40V 0V

(i) (iv)

A positive charge is moved from A to B

in each
diagram

[2017]
(@) Maximum work is required to move q in figure (iii)

(b) In all the four cases the work done is the same
(c) Minimum work is required to move q in figure (i)

(d) Maximum work is required to move q in figure (ii)

An electron is moving in a circular path under the influence of
a fransverse magnetic field of 3.57 x1072T. If the value of

e/m is 1.76 x10 C/ kg, the frequency of revolution of the

electron is [2016]
(a) 62.8 MHz

(c) 1 GHz

(b) 6.28 MHz
(d) 100 MHz

An electron falls from rest through a vertical distance h in a
uniform and vertically upward directed electric field E . The
direction of electrical field is now reversed, keeping its
magnitude the same. A proton is allowed to fall from rest in
through the same vertical distance h. The time fall of the
electron, in comparison to the time fall of the proton
is [2018]
(a) Smaller

(c) 10 times greater

(b) 5 times greater

(d) Equal

A point Q lies on the perpendicular bisector of an electrical
dipole of dipole moment p. If the distance of Q from the dipole

is r (much larger than the size of the dipole), then electric field
at Q is proportional to [1998]

(@) p* and r2

(c) p?and r3

(b) pand r?
(d) pand r®

30. The electric intensity due to a dipole of length 10 em and

having a charge of 5004C, at a point on the axis at a distance
20 cm from one of the charges in air, is [2001)

(@) 6.25x10” N/C
(e) 13.1x11" N/C

(b) 9.28 x107 N/C
(d) 20.5x107 N/C

—

31.

32.

33.

34.

35.

36.

Three point charges +q, —2q and +q are placed at points (x=0,
y=a, z=0), (x=0, y=0, z=0) and (x=q, v=0, 2=0)
respectively. The magnitude and direction of the electric dipole
moment vector of this charge assembly are [2007]

(@) \2qga along + y direction

(b) \2qa alongthe line Joining points (x=0, y=0, z=0) and
(x=a, y=q, 2=0)

(c) ga along the line joining points (x=0, y=0, z=0) and
(x=a, y=a, z2=0)

(d) \2ga along + x direction

An electric dipole of moment 5 is placed normal to the lines

of force of electric intensity E, then the work done in
deflecting it through an angle of 180° is [2006]

(a) pE (b) +2pE
(c) -2pE (d) Zero

An electric dipole of moment ‘p’ is placed in an electric field
of intensity ‘E’. The dipole acquires a position such that the
axis of the dipole makes an angle ¢ with the direction of the
field. Assuming that the potential energy of the dipole to be
zero when g =90°, the torque and the potential energy of the
dipole will respectively be [2012]

(@) pEsin @, —pE cos @ (b) pEsin @, -2pE cos @

(c) pEsin @, 2pE cos @ (d) pEcosé, —pE cos @

An electric dipole has the magnitude of its charge as g and its
dipole moment is p . It is placed in a uniform electric field
E . If its dipole moment is along the direction of the field, the
force on it and its potential energy are respectively  [2004]

(a) 2q-E and minimum (b) g-E and p-E

(c) Zero and minimum (d) q-E and maximum

An electric dipole is placed t an angle of 30° with an electric
field intensity 2x10°N/C. It experiences a torque equal to
4 Nm. The charge on the dipole, if the dipole length is 2 cm,
is

(@) 7uC
(c) 2mC

[2016]
(b) 8mC

(d) 5mC

A square surface of side L meteres 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 SI units associated with the

surface is [2010]
(a) Zero

(b) EL?
(c) EL?* /(2¢)

¥

] BRI - s o s e
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37. An electric charge g is placed at the centre of a cube of side a.

The electric flux on one of its faces will be [2003]
q q
i b)
(a) 7 ( 650
q q
(c) (d)
4ze4a® £

38. A hollow cylinder has a charge g coulomb within it. If ¢ is the

electric flux in units of volt-meter associated with the curved
surface B, the flux linked with the plane surface A in units of

volt-meter will be [2007]
B
C A
1 q _ 9
(a) 2[80 ¢] (b) 2,
¢ L
(c) 3 (d) % ¢

39. The electric field in a certain region is acting radially outward

and is given by E = Ar. A charge contained in a sphere of
radius 'd centred at the origin of the field, will given
by [2015]
(@) Agya (b) 47e,Aa’

(c) gAa® (d) 47eyAa®

40. A charge Q is enclosed by a Gaussian spherical surface of

radius R. If the radius is doubled, then the outward electric
flux will [2011]
(a) Be doubled

(c) Be reduced to half

(b) Increase four times

(d) Remain the same

41. The capacity of a parallel plate condenser is 15 1 F , when the

distance between its plates is 6 cm. If the distance between the
plates is reduced to 2 c¢m, then the capacity of this parallel

plate condenser will be [2001]
(a) 15uF (b) 30uF
(c) 454 F (d) 60uF

42, A parallel plate air capacitor of capacitance C is connected

to a cell of emf V and then disconnected from it. A dielectric
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

43.

44.

45.

46.

47.

48.

A parallel plate capacitor has a uniform electric field £ in the
space between the plates. If the distance between the plateg is
d and area of each plate is A, the energy stored in ¢,

capacitor is [2012)
(a) ;.9052 (b) E*Ad/s,
(d) ,EAd

1
E“Ad
(c) 250

A parallel plate air capacitor is charged to a potentig|
difference of V. After disconnecting the battery, distance
between the plates of the capacitor is increased using an

insulating handle. As aresult, the potential difference between

the plates [2006)

(a) Decreases (b) Increases

(c) Becomes zero (d) Does not change

Two metallic spheres of radii 1cm and 2cm are given
charges 10°2C and 5x1072C respectively. If they are

connected by a conducting wire, the final charge on the

smaller sphere is [1995]
(a) 3x107%C (b) 1x1072C
(c) 4x1072C (d) 2x1072C
If the distance between parallel plates of a capacitor is halved
and dielectric constant is doubled then the

capacitance [2002]

(a) Decreases two times (b) Increases two times

(c) Increases four times (d) Remains the same

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 [2015]
cv? cv?

(@) od (b) d
C2v2 2172

a e
2d 2d*

A capacitor is charged by a battery. The battery is removed
and another identical uncharged capacitor is connected in

incorrect? [2015] parallel. The total electrostatic energy of resulting
(a) The energy stored in the capacitor decreases k times Spsteny 2017)
(b) The change in energy stored is —1-C'V2(l - IJ ol eases by i actnioti)
2 k (b) Decreases by a factor of 2
(c) The charge on the capacitor is not conserved
4 e (c) Remains the same
(d) The potential difference between the plates decreases k
times (d) Increases by a factor of 2
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49. The electrostatic force between the metal plates of an isolated

50.

51.

parallel plate capacitor C having a charge Q and area A ,
is [2018]
(a) Independent of the distance between the plates

(b) Linearly proportional to the distance between the plates

(c) Proportional to the square root of the distance between
the plates

(d) Inversely proportional to the distance between the plates

Three capacitors each of capacitance C and of breakdown
voltage V' are joined in series. The capacitance and

breakdown voltage of the combination will be [2009]
cVv 1%

(a) 3 1 3 (b) SC,E
(@

{c) 3 , 3V (d) 3C,3v

Two condensers, one of capacity C and the other of capacity
C/2, are connected to a V-volt battery, as shown

1]
|

|
1

The work done in charging fully both the condensers

54.

55.

56.

A series combination of n; capacitors each of value C,, is
charged by a source of potential difference 4V. When another
parallel combination of n, capacitors, each of value C,,is
charged by a source of potential difference V, it has the same
(total) energy stored init, as the first combination has, The value

of C,, in terms of C,, is then [2010]
16C 2C
(@) * flg} =<
nmn, nng
©16™¢ ) 222¢
m m

A capacitor of 24F is charged as shown in the diagram.
When the switch S is turned to position 2, the percentage of
its stored energy dissipated is [2016]

(b) 20%
(d) 80%

(a) 0%
(c) 75%

A parallel-plate capacitor of area A, plate separation d and
capacitance C is filled with four dielectric materials having
dielectric constants k,,k,,k; and k, as shown in the figure
below. If a single dielectric material is to be used to have the
same capacitance C in this capacitor, then its dielectric

is [2007]
) constant k is given by [2016]
A/3 A3 3
(a) 2¢cV? (b) %cv2 N
: 1 7=l
(c) 74-CV2 (d) ECVZ d
ke
& R
52. Three capacitors each of capacity 4uF are to be connected A
in such a way that the effective capacitanceis 6 4 F . This can @) 2 3 1 '
a) = e
be done by [2003] k  ky+ky+ks kg
(é) Connecting them in parallel ; P O | 3
: (b) K- +  + .+
(b) Connecting two in series and one in parallel ky ko k3 2k
(c) Connecting two in parallel and one in series (c) k=ky +ky+kq +3k,
(d) Connecting all of them in series (d) k= g (ky +ky +ky)+ 2K,
53. A capacitor of capacity C,is charged upto V volt and then
connected to an uncharged capacitor of capacity C,. Then 9. AlIMS
final potential difference across each will be [2002]
i - 1. A body can be negatively charged by [1998]
(a) |2 b) [1+=2|V ivi :
) C +C, (b) [ C, J (a) Giving excess of electrons to it
(b) Removing some electrons from it
© C\Vv @ ( Gy JV (c) Giving some protons to it
Ci+C, G (d) Removing some neutrons from it
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Number of electrons in one coulomb of charge will

be (1999]
(a) 5.46x10% (b) 6.25x 10"
(c) 1.6x107" (d) 9x10"

Two identical conductors of copper and aluminium are placed
in an identical electric field. The magnitude of induced charge
in the aluminium will be [1999]

(b) Greater than in copper

(d) Less than in copper

(a) Zero
(c) Equal to that in copper
Two charged spheres separated at a distance d exert a force

F on each other. If they are immersed in a liquid of dielectric
constant 2, then what is the force (if all conditions are

same) [1997]
(@) F/2 (b) F
(c) 2F (d) 4F

Three charges are placed at the vertices of an equilateral
triangle of side ‘a’ as shown in the following figure. The force
experienced by the charge placed at the vertex A in a direction

normal to BC is [2003]
(a) Q% /(4reya®) A
TTE i 9
(b) - Q? /[(47gya®) y ‘\\
(c) Zero ,/I ‘\\
(d) Q2 /(2rea?) BT, AT 2+0
B a C

Four point +ve charges of same magnitude (Q) are placed at
four corners of a rigid square frame as shown in figure. The
plane of the frame is perpendicular to Z - axis. If a —ve point
charge is placed at a distance z away from the above frame
(z<<L) then [2005]

(a) - ve charge oscillates along the Z-axis.
(b) It moves away from the frame

(c) It moves slowly towards the frame and stays in the plane
of the frame

(d) It passes through the frame only once.

The figure shows the path of a positively charged particle 1
through a rectangular region of uniform electric field as shown
in the figure. What is the direction of electric field and the

direction of particles 2, 3 and 4? [2007]
Top
2(9—)—:'"""“"3—*——@3
1@ty | ——04
Down

(@) Top; down, top, down  (b) Top; down, down, top

(c) Down; top, top, down  (d) Down; top, down, down

10.

11.

12.

13.

On rotating a point charge having a charge g around a charg,

Q in a circle of radius r. The work done will be [1997)
gx2nQ
(a) q x 2ar () ===
Q
(c) Zero (d) 2e0r

Equipotential surfaces associated with an electric field which,
is increasing in magnitude along the x-direction are  [200 4)
(a) Planes parallel to yz-plane
(b) Planes parallel to xy-plane

(c) Planes parallel to xz-plane

(d) Coaxial cylinders of increasing radii around the x-axis

In the figure, a proton moves a distance d in a uniform electric
field E as shown in the figure. Does the electric field do a

positive or negative work on the proton? Does the electric
potential energy of the proton increase or decrease [2007]

(a) Negative, increase E
(b) Positive, decrease : ®
p

—d—>

(c) Negative, decrease
(d) Positive, increase

A proton is about 1840 times heavier than an electron. When
it is accelerated by a potential difference of 1 kV, its kinetic

energy will be [2003]
(a) 1840 keV (b) 1/1840 keV
(c) 1 keV (d) 920 keV

The electric field due to a uniformly charged sphere of radius
R as a function of the distance from its centre is represented

graphically by [2004]
E Et
(@ N\ (6) /\
ﬁl’ r RI r
E N E 1
© \ @ |
;_\’ r 0] F% r

A sphere of radius R has a uniform distribution of electric
charge in its volume. At a distance x from its centre, for x < R

, the electric field is directly proportional to [1997]
(@) 1/x* (b) 1/x
(c) x (d) x?2
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14. Shown below is a distribution of charges. The flux of electric
field due to these charges through the surface S is [2003)
3q/e

(a) 39/ ¢o S

(b) 2q/ &

(c) g/ &g

15. What s the area of the plates of a 3F parallel plate capacitor,

if the separation between the plates is 5mm ? [1998)
(a) 1.694 x10°m® (b) 4.529x107m?
() 9.281x10° m? (d) 12.981x10° m?

16. A 40 4 capacitor in a defibrillator is charged to 3000 V. The

energy stored in the capacitor is sent through the patient
during a pulse of duration 2ms. The power delivered to the

patient is [2004]
(a) 45 kW (b) 90 kW
(c) 180 kW (d) 360 kW

17. The voltage of clouds is 4x 108 polt with respect to ground.
In a lightening strike lasting 100 m sec, a charge of 4 coulombs
is delivered to the ground. The power of lightening strike

is [2006]
(a) 160 MW (b) 80 MW
(c) 20 MW (d) 500 KW

18. A conducting sphere of radius 10cm is charged 10uC .

Another uncharged sphere of radius 20 cm is allowed to touch
it for some time. After that if the sphere are separated, then
surface density of charges, on the spheres will be in the ratio

of : [2002]
(a)1:4 (b)1:3
(©2:1 (d)1:1

19. A parallel plate condenser is filled with two dielectrics as
shown. Area of each plate is A metre? and the separation is
t metre . The dielectric constants are k; and k, respectively.
Its capacitance in farad will be [2001]
(@ %t +i)
goA ky+k; . ’
i 2
ZEOA

(b)
k] kZ

(c) (ky +k3)

!:"OA ki — ks l

(d)t'z

21. In the circuit shown in the figure, the potential difference
across the 4.5,F capacitor is [2010]

4.5uF 11

—_I |_- 6uF

12v
I L
I I
8
(a) 3 volts (b) 4 volts
(c) 6 volts (d) 8 volts

22. Three capacitors of capacitance 3uF, 104F and 15u4F are
connected in series to a voltage source of 100V. The charge

on 15 4F is [2000]
(a) 50 4C (b) 100 4C
(c) 200 4C (d) 280 4C

23. To form a composite 16 uF, 1000V capacitor from a supply

of identical capacitors marked 8uF, 250V, we require a

minimum number of capacitors [2000]
(a) 40 (b) 32
(c) 8 (d) 2

24, Electric potential of earth is taken to be zero because earth is
a good [1998]
(a) Insulator (b) Conductor

(c) Semiconductor (d) Dielectric

25. What is the effective capacitance between points X and Y

[2002]
Cy=6uF

(a) 24 uF l Ir
(®) LEI 6uF o Cy=6uF

18F . :

A EL ZOp—F_l 5

(c) 12uF
(d) 64F Cs=6uF

26. A network of four capacitors of capacities equal to
C,=CC,=2C,C3=3Cand C, =4C are connected to a

battery as shown in the figure. The ratio of the charges onC,

20. Five capacitors, each of capacitance value C are connected as andC, is [2010]
shown in the figure. The ratio of capacitance between P and ——il—
R, and the capacitance between P and Q, is [2006] (a) 22/3 2
(@) 3: P ¢ =—C; &=
bl C\(y (b) 3/22 c,
(b)5:2 Q T 9 ”
(€2:3 C C 4 Iv |
d1:1 ;(—'C'_Z (d) 4/7
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10. Assertion & Reason

Read the assertion and reason carefully to mark the correct option

out of the options given below:

(a) If both assertion and reason are true and the reason is the
correct explanation of the assertion.

(b) If both assertion and reason are true but reason is not the
correct explanation of the assertion.

(c) If assertion is true but reason is false.

(d) If the assertion and reason both are false.

(e) If assertion is false but reason is true.

1. Assertion - The coulomb force is the dominating
force in the universe.

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

2.  Assertion . If three capacitors of capacitance Ci <
Cz < Cs are connected in parallel
then their equivalent capacitance

Cp > C3

Reason ; 1 1 1 1

_ e — 3 —
C, ¢ G G

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

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

4.  Assertion . Electrons move away from a low
potential to high potential region.

Reason :  Because electrons have negative
charge

5.  Assertion : If the distance between parallel

plates of a capacitor is halved and
dielectric constant is made three
times, then the capacitance becomes

6 times.

Reason :  Capacity of the capac;itor does not
depend upon the nature of the
material.

6. Assertion : A parallel plate capacitor is

connected across battery through a
key. A dielectric slab of constant K is
introduced between the plates. The
energy which is stored becomes K

times.

Reason : The surface density of charge on the
plate remains constant or
unchanged.

7.  Assertion i Electric lines of force cross each
other.

Reason ¢ Electric field at a point superimposes

to give one resultant electric field.

10.

11.

12.

13.

14.

15.

Assertion

Reason

Assertion

Reason

Assertion

Reason

Assertion

Reason

Assertion

Reason

Assertion
Reason
Assertion

Reason

Assertion

Reason

If a proton and an electron are
placed in the same uniform electric
field. They experience different
acceleration.

Electric force on a test charge is
independent of its mass.

When charges are shared between
any two bodies, no charge is really
lost, but some loss of energy does

occur.

Some energy disappears in the form
of heat, sparking etc.

The lightening conductor at the top
of high building has sharp pointed

ends.

The surface density of charge at
sharp points is very high resulting in
setting up of electric wind.

Displacement current goes through
the gap between the plates of a
capacitor when the charge of the
capacitor does not change.

The displacement current arises in
the region in which the electric field
and hence the electric flux does not
change with time.

If a point charge q is placed in front
of an infinite grounded conducting
plane surface, the point charge will
experience a force.

This force is due to the induced
charge on the conducting surface
which is at zero potential.

A bird perches on a high power line
and nothing happens to the bird.

The level of bird is very high from the
ground.

The tyres of aircraft are slightly
conducting.

If a conductor is connected to
ground, the extra charge induced on
conductor will flow to ground.

At a point in space, the electric field
points towards north. In the region,
surrounding this point the rate of
change of potential will be zero along
the east and west.

Electric field due to a charge is the
space around the charge.
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18. Electrostatics — Answers Keys

P A ’
1. Charge and Coulomb’s Law 4. Electric Flux and Gauss's Law

e e L

1 P 2 b 3 el o IRE 5 R 1 B0 s TN 3 PiE 4 A 5 Lk
6 o4 T 9el 8 dd 9 w1000 6 W 1.5l 8 B 9 1w A
I e 12 G5t 18 b)) 14 Gav 15 ol i1 Aa% gu UEl g (BE gu A e 1

g tha 22 bG %8 Gob 9w oo 5E b S
—;f—g 27! b__ 2;_" 7bﬁﬁ —279_L;‘m36uﬂ;— 5. Capacitance
Bl - Wl ‘g bes g TFN 8 4 4 v 5 e
— B hmw 7 . 8 ia% @ & 10 b
2. Electric Field and Potential e T b e o :
1 a2 Bc a g 3 U0 5 0 W pdre 17 e I8 719_ d 20 b
6 b6d 7 W g ie 8 b o 21 LbG 9 b 5% P 2% o 25 ad
1 ch A2 £ 18 o 14 4+ 18 “ig % . n. 27 m: 28 Ges 20 4~ 30 L
16 o 17 c 18 d 19 b 20 a "3;* c 32 c 33 dﬁ 34 a 35 c
21 c. 22 A 28 b 28 & 2> al 36 b .87 Lo 38 a.89 4 40 o
96 he: BT hiai: 98 Ak 26 0 40 & 41 dia2 b 43 Gy 44 @ 45 o
31 a 32 d 33 c 34 b .?;_5_ c
% YL 37 % - 38 o 39 ‘b 40 o 6. Grouping of Capacitors
41 Thrs A2 o) 43 by M g5 A5 e g B 2 ;ﬁa 3 4 b 5 0
46 c 47 b 48 d 49 d 50 o B Ber 7 Swe B ad 9 b 10 Ok
5. b 52 ¢ 5 a 54 a 55 b 1 Ta a2 P 18 Yd 1 kan 15 Ob
5% a 57 b 58 b 59 b 60 a 16 cet 17 Gm 18 CeC 19 i 20 L
61 4 62 b fahd il At ol o 21 57 88 Sos 8 5o pm Vut B8 b
66 b 67 c 68 a 69 c 70 -4 26 Bgl 27 al 28 a. 20 bl 50 Gk
71 7b 72 .:bix 73 & ﬁ74 b 75 ¢ 31 4 32' C’ 33 3; g C
AR Win midim o » b 9k
a1 Ko 4z Cav 4% Ghas 44 b 45 b
3. Electric Dipole a5 Ko gy amm
15 2 e s b a4 d 5 hoh
67-_:_ 7*";‘"‘ 8_1;_"9_c—_1_0 P 7. NIT-JEE/AIEEE
U oh 12 _ab3 18 (i 14 e 15 b i1 T 2 S 2 B, i .
LT i DTy
i
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11 Yo 12 B 13 Fol 14 Yd 15 € 9. AlIMS

16 b 17 ~d % 18 Wel 19 “a® 20 e —_— T — T

1 a 2 b 3 c 4 a 5 c
2 : -

21 a 2 c 23 b 24 c 25 C ” A = 4 8 : 9 . 10 o
26 Lo 27 Tt 28 (A 29 TbE 30 id T 2k 13 e 14 b 15 B
81 TEg A2 phol 83 e 84 K4y 35 el 16 b 17 lb i 18 G 19 6120 F
3 d ‘

6 37 a 38 b 39 d 40 a 1 k22 Lo 28 Lbe 28 obus 2 B
41 frai® 42 Y o3 4% - BiS 44 by 45 £d e

; 26 b
46 a 47 ¢ 48 d 49 b 50 <
51 ¢ 52 d 53 ¢ 54 b 55 d
- i nd Reason

56 a 57 d 58 b 59 d 60  a - 10. Assertion and Re: :
61 Lot 62 7d 63 b 68 rcl 65 v Ty G 2 Bc 8 “ac 4 Can 5 @
66 a 67 d 68 c 69 c 70 d e Pl g el 8 LB 9 b 1008
91 Yo 72 AL 78 ad 72 TdAdE T D 11 id) 12 ~a 18 Fcd 14 (b 15 §b

76 c 77 c 78 d 79 a 80 c
81 a 82 c 83 d 84 c 85 b

86 b 87 a 88 C 89 c 90 c
91 c 92 c 93 b 94 d 95 d

96 . d 97 a 98 d 99 :ci: 100 ¢

101 a 102 d 103 a

8. NEET/AIPMT

11 +a- 12 d - 18 2 4 14 ¢ 15 4
17 Y 1B Ob- 19  dik 20 Fa

16 d

21 d 22 d 23 a 24 a 25 a

o ooz 27 £t 28 as 29 gala 30 cua
81 06 a2 Ld 38 .a 4 5c. 85 ¢

36 a> 37 a2 38 =ax 39 Shb 40 d

41 c 42 c 43 c 4 b 45 d

46 c 47 a 48 b 49 a 50 c

51 fics 52 b 53 Lo 54 Hiaw 55 .3

56 a

I
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