Chapter 2

Electrostatic Potential
and Capacitance

Solutions

SECTION - A
Objective Type G

1. There is a non-spherical cavity inside g d a charge +Q is placed

R
at a distance of 2

the cavity will

inside the cavity as shown in fig

from point charge Q as shg

Sol. Answer (2)

Potential at point P due to point ed charge on inner surface is zero.

VP’=VQ+V =0

induced

kQ

= Vinduced = (R/Z)

. -2kQ
" R
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Solutions of Assignment (Level-Il) Electrostatic Potential and Capacitance 95

2. Initially switch S was open and capacitors C, 2C were having charges Q and 2Q respectively as shown in figure.
Find charge flown in the direction 1 shown in figure after switch S is closed.

c
1 [
1l

ls
| -2Q
C :Q 2C_—

o (5) @ [-5)

Sol. Answer (3)
Let the charge flown in direction 1 is q.
then by KVL,

Q—q_g+20—q=0
C C 2C

3. Inthe circuit sho s its capacitance C is varied from 2 pF to

Vo
v v
(1) N @ |
55 >C(mF) —5 5 >C(mF)
v v
@) \— @) —/
55 > C(mF) 5 5 >C(mF)
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Electrostatic Potential and Capacitance Solutions of Assignment (Level-II)

Sol. Answer (3)

Sol.

Sol.

9+9=V0

C 5
50V, 5V,
" C+5 C+5

A
The region between two concentric spheres of radii a and 2a has volume charge density, p = T where A is

constant and r is distance from the centre. A point charge Q is placed at the centre. If the potential in the
region a < r < 2a varies linearly then value of A is

Q 2Q Q
Answer (4)

E= i(Q +2nA(r* - a°))

80
Q = 2nAa?

Four non-conducting plates each
parallel to each other as showng

uniformly are placed

3Qd
(1) 24,

Answer (2)
2Q \(d
(V= Ve) = (2As—:0 j(f) +0=

Consider a half circular disc of radius

R
aving uniform surface charge density 6. A disc of radius —

2
is removed from the half disc as shown in figure. Find potential at O (in V)(centre of complete disc)
oR _ 54m ,,
26 m-2

O«—x—

(1) 9 @) 27 3) 18 ) 36
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Solutions of Assignment (Level-Il) Electrostatic Potential and Capacitance 97

Sol. Answer (2)

(k) (o) (2mx) dx
- X /dX

1 R oR
V= [41‘580](0)(2“)'([(1)(: (E)
oR

Also, potential at edge of disc is given by e
0

av

7. A cylindrical air capacitor has outer radius b. of capacitor so that for a applied

potential difference, the electric field stren

b
)

Sol. Answer (1)

= =0 v
Q=CV bx

E x (

For E to be mi

b
X= =
e

8. Two metallic plates are arranged orming a non-parallel capacitor. Then

I
~—

/%
\

(1
(2
3
4

Surface charge density on plates is uniform
Electric field between the plates is uniform

Surface charge density at point 1 is greater than that at point 2

)
)
)
) Surface charge density at point 2 is greater than that at point 1
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98 Electrostatic Potential and Capacitance

Solutions of Assignment (Level-II)

Sol. Answer (3)

Field strength is stronger near point 1, so surface charge density is greater near this point.

9. In the given circuit, the switch S was initially open. If the switch is closed now, then amount of charge flown

through the switch S is

(1) 15uC
Sol. Answer (1)

(2) 30 uC

When switch is closed,

then,

g, = x[120x

(2+3)

shown in figu
speed of particle

E
(1) =

Sol. Answer (3)

26E s _,]

(4) 90 uC

connected to a battery of emf E as
st from inner surface of capacitor. The

In2

@) 1/%(lnz +In3)
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Solutions of Assignment (Level-Il)
11.

+20 uC

When switch S is closed, the amount of charge flown through the switch is

+70 uC

(1) 20 uC

Sol. Answer (3)

(2) 60 uC
E inside conductor should be zero.

Charge on first plate will be —100 u
Aq = 120 uC.

12. A charged particle having charg

plate capacitor (parallel to le
difference across capacit

plates. Angle of de
(1) 16

Sol. Answer (

2
74 =iat—
Y " m 2
Vy—

v 2
tan6=—y=a/

ar |_m_
V, 4

X 2q V03
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= 0. Potential

4) 4
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100 Electrostatic Potential and Capacitance Solutions of Assignment (Level-Il)

13. Six capacitors each of capacitance ‘C’ is connected as shown in the figure and initially all the capacitors are
uncharged. Now a battery of emf = ¢ is connected. How much charge will flow through the battery if the switch is

closed? c
ml 1
1< e
°T e
|\
switch I"e
1 9Cs¢ 5 11Ce 3 13 Ce 4 7 Ce
) 5 @ — @ —5— @

Sol. Answer (2)

c c
Ar———"F—=B
P
A G5
A T
A
Get
Charge flow =

14. There are two co, charges. They are placed

at a separatio

4 4me,
TTE
N — @ @ 1,.1_1 @ 1,.1_2
a-b-d a b d a' b d
Sol. Answer (4)
_Ka_Ka «Q -
? d b a b
A
_ka_ka 5
AT a d
koll 1 2 Q [l 1_3} ) d ’
Vo= V= b d|  4meyla b d
Q _c- Ame,
V-V, T ‘(1+1_2)
a b d
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Solutions of Assignment (Level-Il) Electrostatic Potential and Capacitance 101

15.

Sol.

16.

Sol.

The area of the plates of a parallel plate capacitor is A and the gap between them is d. The gap is filled with
a non—-homogeneous dielectric whose dielectric constant varies with the distance 'y’ from one plate as :

T
K =7~3€C(%), where ), is a dimensionless constant. The capacitance of this capacitor is

TEAA TELAA 2me A

(1) od 2) — (3) Y (4) None of these
Answer (1)
N NP4

S O B

dc KeA 0 A A sec(

Ag AT

=C = 2d

Find the equivalent capacitan

(1) (V3 +1)uF

Answer (2)

(Let C,, = x)
_2x+2+x
T 2+x

= X(2+x)=3x+2

= 2X+X=3x+2=x*-x-2=0

Use

X_—bi\/b2—4ac_1i 1+8 _ 1£3 _
2a 2 2

and —1

x=2, C,=2uF
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102 Electrostatic Potential and Capacitance Solutions of Assignment (Level-Il)

17. Figure shows a system of three concentric metal shells A, Band C with radii a, 2a and 3a respectively. Shell
Bis earthed and shell Cis given a charge Q. Now if shell C is connected to shell A, then the final charge on
the shell B is equal to

4Q 8Q
) 43 @ -5

Sol. Answer (2)
Let g, and q, are charges on A and B respecti
From given conditions: Chargeon A& C Q-q,, on Bchargeis q,

V,=V.and V, =0

KQ-a)  Kg,

= Vo= " 32 * o,

= 2Q+q1+3q2= 0
Using V.=V,

8
Usingitin (i), q,=- Yl

SECTION - B

Objective Type Que s (More than one options are correct)

1. A non-conducting sphere has a total charge Q, uniformly distributed throughout its volume. The centre of the
sphere is at origin and its radius is R. Let U, be the electrostatic potential energy in the region inside the
sphere and U, be the electrostatic potential energy in another imaginary spherical shell, having inner radius
R and outer radius infinity, centred at origin. Select the correct alternative(s).

Q2 Q?
( ) U1 87T,SOR ( ) 2 8TE80R
@ U +U,=3x @ @ U=
11+Uz _§X4nsoR ' 20me,R
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Solutions of Assignment (Level-Il) Electrostatic Potential and Capacitance 103

Sol. Answer (2, 3)

Energy density in electric field,

U=%80E2
Ifr<R,
o
4ne, R®

Energy in the element shown in figure,

2 2
au, =1eo.(L.Q—§\ (4mrédr) = 1 Qe
2 L4TC€0 RJ 8me, RS
— 1 Q2 R 4 d _ 02
" Bre, -ELO’ 7 40me,R
If r> R, E = 1 . 8
dme, r’

Energy in the element, dU.

2. A spherical shell is ge q, is at its centre, then

..
.....

-
-

(w2 g) s )

(1) The work done by electric forces upon the expansion of shell from radius R, to R, is —
4me, LR1 R,

(2) Electric energy of system will decreased upon expansion
(3) Electric energy of system will ramain same upon expansion of shell

(4) The electric field and energy changes is localised only in spherical region of inner radius R, and outer
radius R,

Sol. Answer (1, 2, 4)

Field and energy will change only in spherical layer of inner radius rq and outer radius Ry
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104 Electrostatic Potential and Capacitance Solutions of Assignment (Level-Il)

Sol.

Let E4 and E5 are field intensities in the hatched region at a distance r from the centre of system before
and after expansion.

1 94% g _ %
- 2 0 27T 2
4ney  r 4meyr R,

1

Ui-Up= [ D(E} ~ E yanr ol

2 °R |\ 4meyr? dnegr?

2 2
U,-—U,:S_OJ'RZ{(thj _( % }}Wzdr

a(e+q/2)( 1 1)

4me, R R,
2"d method
9, 9%
" 2c 4meyR,

2
q N 99

U, =
" 8megR,  4meyR,

q2

Uf =
8meR,

Welectric =

The field pot ds only on distance from its centre
as V(r) = ar? +

(1) Electric field i

(2) Electric flux passi us r centre at O will be —2mour*

(4) Electric energy of charged ba

Answer (1, 3, 4)

Vi =ar?+f3
ov
Er = —5 =-20r

0= Ep4mr2 = —8mou3

for volume charge density

anr’E =T
€o

4nd(r’E)= dq
€
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Solutions of Assignment (Level-Il) Electrostatic Potential and Capacitance 105

dq = p4mnridr

2
an(r?dE +2rE,, ) = Ampridr

€

pr?
r?(-2o)dr + 2rEdr = =—dr
€

2
—2ardr — dar?dr =" ar
€

2
—ardr=2_qr
€

p = - 60,

For electric energy

1 1
(i) Insideu = ESOEZ = & X 40’r

dV =4mrdr, dU = 2€ 0Pr4Trdr
= 8me or'dr
_ 8mg,

U= %nsoocst =

(i) Total charge

_ 8nedR?

2
4meyr

1 40°R®

1
= 280(12R6 r_4

dv = 4mr2dr

rdr

dU = 2e,0R® x 4n

p
2p6 | 1
V =8neqo°R° X [—}
R

V = 8me 0°R°

Viotal = %RSOQZRS

Aakash Educational Services Limited - Regd. Office : Aakash Tower, 8, Pusa Road, New Delhi-110005 Ph.011-47623456



106 Electrostatic Potential and Capacitance Solutions of Assignment (Level-Il)

4. A thread, bent in the form of a semi circle of radius R, is placed in y-z plane, with its centre at the origin.
The charge per unit length of the thread is A. Select the correct alternatives.

z-axis

y-axis

P(R, 0, 0)

X-axis

A~
(1) Electric field at O is mk tential at O is e

(3) Electric field at P lies completely in x-z pl
Sol. Answer (1, 2, 3)

is along — z-axis only

Due to symmetry about z-axis, ong negative z—axis only

. KAR sin6.d6
dE = dE’ sind = —————
R
KAR (. x 2K\ A
E = R = —\|—- _
% jo sin6.do [-cosH]] R 2negR
- ~
= E=- A .k
2negR

Potential at O due to the element is,

_ KdQ _ KARd®
R R

av = KAdO
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Solutions of Assignment (Level-Il) Electrostatic Potential and Capacitance 107

Sol.

17».75L

47'580 . - 480

V= Kxj:de -

Due to symmetry, components of electric field along y—axis due to various elements at P will be mutually
cancelled out. So, only components along x—axis and z—axis will remain. Hence, the electric field at P will
lie completely in x—z plane.

Figure shows a set of equipotential surfaces. There are a few points marked on them. An electron is being
moved from one point to other. Which of the following statements is/are correct?

M0V 20V 30V 40V 50V

(1) Work done by the electric field, in movij
(2) Work done by the electric field, in from Bto C
(3) The electric field is directed al
(4) As the electron moves fro

Answer (1, 2, 4)

10V 20V 30
Ae

Electric field is directe I i.e., along negative x—direction.

W=—eE.§

For displacement A to D, angle b is obtuse. Hence W is positive.

Let Sos and §Bc represent the displac from D to B and B to C respectively. Soe and §BC have same

components along E (uniform). Hence work done is same for both displacements.

If electrons moves from C to E work is done against electrostatic force. Hence the potential energy increases.

A point charge q, is placed at a distance r from the centre of an aluminium sphere, of radius R (r > R). Select
the correct alternatives

*—
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108 Electrostatic Potential and Capacitance Solutions of Assignment (Level-Il)

q
(1) When the switch is open, the potential at O is 4
eI

(2) When the switch is closed, the potential at O is zero

(3) A charge —q is induced on left half of the sphere, when switch is kept open

—-qR
(4) When switch is closed, sphere acquires a net charge %

Sol. Answer (1, 2, 4)

When the switch S is open, the induced ¢ re. Negative charge does

not appear on entire left-half of the sph

Potential at O due to induced chs ich is given by.

1 Q

" 4me, R

When the switch is g et Q charge appears

on it in that case

b and ¢ (¢ > b > a). The innermost and
iddle shell has been earthed. Select the
correct alternative(s):

(1) The total charge on middle shell is zero

(2) 1f1Q,] > |Q,], total charge on middle shell has opposite sign as that of Q,

(3) The charge on the outer surface of outermost shell is Q, [1 —2}
c

(4) The potential at a point outside the outermost shell is (
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Solutions of Assignment (Level-Il) Electrostatic Potential and Capacitance 109

Sol. Answer (2, 3, 4)

Charge on different surfaces have been shown in the figure

From Gauss law,
Q+Q;=0

andQ + Q;+Q,+Q;=0
= Q;=-Q,

Q=-Q,

Conservation of charge on outer-most sh

.0)
...(ii)
...(iii)

Potential of middle shell is zero =

KQ

Solving we get,

b
= &= (z)

Potential at

V=
4me,r
8 C=C
-2CV| | +2CcV
I I
q,=2CV
k,
ki

Initially C, has charge 2CV and k, & k, are open.

3cv
(1) If k, is closed and k, remains open, magnitude of charge flown through k, will be N

ocVv?

(2) For case (1), heat dissipated in circuit would be

(3) Now k, is also closed (k, already closed), magnitude of charges flown through k, would be 5CV

(4) Heat dissipated in circuit in case (3) would be 8.75CV?
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110 Electrostatic Potential and Capacitance Solutions of Assignment (Level-Il)

Sol. Answer (1, 2, 3)

- g-2CV 4
‘(q gcvj‘%”:o | 1]
B |

diov-9iv=o
Cc Cc

—2—q+3V=0 | | | |
C

-2q = -3CV

q_+3cv
2

3cVv?
2

3CV
Work done by cells = TXV =+

1
Initial energy stored in capacitor = EC'

Finally stored energy :

2
Vf = 10(1] +lC X [ﬂ
2 \2 2
Heat dissipated

Charge flow
Magnitude =5C

1 , 1
= —CQV)+-CV
Vg = 0@V +3

Work done by cell

(2V)=(2V)x gcv =5CV?

Work done by cell

2
V)=V x 5CV _ 5CV
2 2

15
Total work done = ?CV2

V; =§CV2
2

25
Heat dissipated = TCVZ
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9. Consider the electrical circuit shown. A potential difference V exists between A and B. The charges on various
capacitors are shown. Select the correct relationship(s).

94 3C 92
R B
A+ — + 5 — B
q
(1) 9, =q, @ 9;=q, (8) 9,= 95+, ) 9=
Sol. Answer (1, 3, 4) 3C
. . . . + —
Capacitors with charges g, and q, are in series. |
gy =q, qs 1
Capacitors with charge q, are in series with a par, q I 3Cq
4
combination of capacitors of charges g, and I 2: o8B
Q= 0q3F g 3¢
% _ 9 _ -9
and3c3"2c BT BT

10. When a dielectric slab is inse in figure, which

of the following properties i

(1) Charge o he second capacitor
(3) Potential diff | difference across the second capacitor
Sol. Answer (1, 2, 3)

Before dielectric is inserte

C
Charge on each capacitor is 2

KC

. . . . C =
After dielectric is inserted Cy et 14K

C
We know Cpet > Eif K > 1, which is true.

.. Net capacitance increases and hence charge. Since capacitors are in series, therefore charge of both
capacitors increases.

v
Potential difference across first capacitor, initially = —

2
o ) . ' Q KV
Potential difference across first capacitor, finally = C 15K

© K> 1 theref ﬂ>K
erefore - r>
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1.

Sol. Answer (3, 4)

12.

Electrostatic Potential and Capacitance Solutions of Assignment (Level-II)

Two non-conducting spheres of radii R, and R, and carrying uniform volume charge densities +p and
—p, respectively, are placed such that they partially overlap, as shown in the figure. At all points in the
overlapping region,

(1) The electrostatic field is zero
(2) The electrostatic potential is constant
@)

(4) The electrostatic field has same direction

The electrostatic field is constant in magnitude

= p
E =—r
1 3801
E-P 3
KI

Electric field

Six point charges e L and centre O, as shown in the figure.

Given that K = 1 =, are) correct?
dme, 12
Aq
SR S
B [ SO » C
*+q —-q

(1) The electric field at O is 6K along OD
(2) The potential at O is zero
(3) The potential at all points on the line PR is same
(4) The potential at all points on the line ST is same
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Sol. Answer (1, 2, 3)

E=E +E,+E,
q
E, = E, = 2X X —
172 4ne, L
1 2q
E,= 2x X —-
3 4ne, L

Net electric field at O.
E3z +2E4 cos 60° =6 K

Potential at O is zero.
Any point on line PR is equidistant from a pair of equal

13. A spherical metal shell A of radius R, and a soli ius Rg(< R,) are kept far apart and
each is given charge '+Q'. Now they are conne

(1) Ermse =0 @ Q,>Q

on surface on surface
4) E; <E;

Sol. Answer (1, 2, 3, 4)
After connection,

Va=Vg

14. A parallel plate capacitor has a electric constant K between its plates that covers 1/3 of
otal capacitance of the capacitor is C while that of the portion
acitor is charged, the plate area covered by the dielectric gets
charge Q, and the rest of the area gets“¢harge Q,. The electric field in the dielectric is E, and that in the

other portion is E,. Choose the correct option/options, ignoring edge effects.

E _, E, 1 Q 3 C 2+K
M) g~ @ "% ® oK @ G~k
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114 Electrostatic Potential and Capacitance Solutions of Assignment (Level-Il)

Sol. Answer (1, 4)

C1=K80A/3, C2=802A/3
d d
(K+2)e A

C=——"——
= 3d
£_K+2

- C K

"4
Also, E,=E, = R where V is potential difference be

15. A point charge +Q is placed just outside an imagi
Which of the following statements is/are corre

of radius R as shown in the figure.

(1) The electric

(2) The over the surface

(3) Total flux thri

(4) The circumference
Answer (1, 4)

Sol. Net flux through curved surface a

= q)Curved == ¢Plane

-1 Qo
= 2, (1 cose)}

{3

The circumference points are equidistant from Q.

All points will be at the same potential.

Options (1) and (4) are correct.
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SECTION - C

Linked Comprehension Type Questions

Comprehension-|

Sol.

Sol.

Sol.

A particle P, of charge g and mass m, is placed at a point in gravity free space and it is free to move. Another
particle Q, of same charge and mass, is projected from a distance r from P with an initial speed v, towards
P. Initially the distance between P and Q decreases and then increases.

What are the speeds of particles P and Q, when their separation is minimum?

Vo Vo Yo 2%
M 55 @ 0,v @) 3 4) 0,0
Answer (1)

When the separation is minimum, P and Q both m
momentum principle,

Applying conservation of linear

Vo

mv,+0=(m+m)v V=

The potential energy of the sys

From conservatio gy at minimum separation,

If U is the potential energy of the Q at any instant, then

(1) U first increases, becomes maxim then decreases

(2) U first decreases, becomes minimum and then decreases

(3) U increases continuously

(4) U decreases continuously

Answer (1)

First two particles come closer. So work is done against electrostatic force. This increases potential energy.

When separation is minimum, potential energy is maximum.

When the two particles start receding away, work is done by electrostatic force. So, potential energy
decreases.
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116 Electrostatic Potential and Capacitance Solutions of Assignment (Level-Il)

Comprehension-ll

A point charge q is placed off centre at point C inside a thick spherical shell
of inner radius a and outer radius b. Shell is neutral and conducting.

OA=r,
OB =rg
OC=r,

1. Potential at centre of shell is

Kq
M 7

Kg Kg Kq
—_— + —_—
@) re a b

Sol. Answer (3)

Electric field a

(1) Zero towards B (4) Cannot be determined

B>’

Sol. Answer (2)

Net field at ‘B’ equal zero, field due
‘B’ due to induced charges equals to

uced on outer surface of shell at ‘B’ is zero. Thus, field at
of field at ‘B’ due to point charge q.

3. Choose the incorrect option
(1) Field at A is independent of the position of point charge q inside the cavity
(2) Field at B is independent of the position of point charge q inside the cavity
(3) Field at A is independent of the magnitude of point charge q
(4) Field at B is independent of the magnitude of point charge q

Sol. Answer (3)

1 r

E, = —
A 2
4ne, ry
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Comprehension-lll

Consider an evacuated cylindrical chamber of height h having rigid conducting plates at the ends and an
insulating curved surface as shown in the figure. A number of spherical balls made of a light weight and soft
material and coated with a conducting material are placed on the bottom plate. The balls have a radius r <<
h. Now a high voltage source (HV) is connected across the conducting plates such that the bottom plate is
at +V, and the top plate at —V,. Due to their conducting surface, the balls will get charged, will become
equipotential with the plate and are repelled by it. The balls will eventually collide with the top plate, where
the coefficient of restitution can be taken to be zero due to the soft nature of the material of the balls. The
electric field in the chamber can be considered to be that of a parallel plate capacitor. Assume that there are
no collisions between the balls and the interaction between them is negligible. (Ignore gravity)

1. Which one of the following state
(1) The balls will execute si
(2) The balls will bounce
(3) The balls will stick
(4) The balls will

2. The average & will be

went up with

0 the potential

(3) Zero ional to V"2

"
&
®

When sphere will be at bottom, charg

When it will touch the top plate, charge weuld be q” = —-KV,

q

i==
Current T m

Where T is time taken by spheres to move from bottom to top.

h =1[2\/_0qu2

2 hm
KV?
- h= [_0] T2
mh
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2
72 - mh :T=( mih

2
KV, K )V,
KV
=0 i V2

F
KV,
1. Answer (4)

2. Answer (1)

VN
SECTION - D

Matrix-Match T

1. Match the following :

Column |

1
A) Eo<—
(A) ;2

(B) Ec<r

1
© Ve

(D) V2 —V1 =f

Sol. Answer A(p, q),

For a point charge,

K K
E=—Q and V=TQ

r2

A spherically symmetric charge dis es like a point charge for outside points.

—1

For a long line of charge , V> =Vi = 2ne, I,

(o)
For a plane sheet of charge, V2 =V; = —E(fz -r)
0

2. Match the following:

Column | Column i
_CVi+CyV,
W v=SEe ®) V-1—| |_'_|v |—-v2
o G,
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Sol.

1 CC
AU = =122 (v, - V,)?
(B) 2c1+c2(1 2)
V-V V,-V
©) C, - C,
1 CC,

(D) Total energy = §C1 +C, (Vi -

Answer A(p, q), B(q),

In figure represent

GG,
Coq = C +C,

SU=2 o (V= VoP= 3

In figure represented by (q)

V=C1V1+C2V2 - V_V1 —
C,+C, C,

CC,

aU=1 GG
2 C,+C,

V-V, )

4l [=Cn Y
(@)
+H =
K
C, V,

C, V
+ —_

Cp V
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3.

Sol.

Sol.

If some charge is given to a conducting object of any shape, then match the following colums, under
electrostatic condition

Column | Column I
(A) E at a point within conducting material (p) Must be zero
(B) E at a point outside the material () May be Zero
(C) E at a point in the cavity having no charge () May be uniform but not zero
(D) E at a point in the cavity having some charge (s) May be non-uniform

(t) Cannot predict
Answer A(p), B(r, s), C(p), D(s)

Inside the conducting region, E =0

In a cavity without charge E = 0, but in a cavity

SECTION - E

The following figure shows three
Q is given to the outermost s

nded and a charge

STATEMENT-1 :

and

STATEMENT-2 : The net ch shell is %

Answer (4)

Let Q, and Q, be the charges on inner- middle — shells respectively. Then

KQ KQ, KQ
—+—2+—1=

. +Q
c b a 0 ()
KQ  KQ, KO _ ..
b + b + c =0 (1))

</
S .

(i) - (i) = —
= Q,=0

_Qb

= Q= -
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2.

Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

STATEMENT-1 : When some charge is given to an irregular shaped conductor, it distributes itself so that charge
density is same everywhere.

and
STATEMENT-2 : A conductor has to be equipotential under static condition.
Answer (4)

1
Statement-1 is wrong. Because charge density for a conductor, < where r is radius of curvature.

STATEMENT-1 : Inside an isolated uniformly charged hollow spherical shell, electrostatic potential is constant
everywhere.

and
STATEMENT-2 : Electric field inside a isolated unifor w spherical shell is always zero.
Answer (1)

In an ISOLATED hollow sphere of charge, el

STATEMENT-1 : Potential difference
proportional to the charge of inner sp

herical shells is directly

and

STATEMENT-2 : The field insj
of inner sphere.

due to charge

Answer (1)

t may be zero.

Answer (2)
E=0= dV =0 this

STATEMENT-1 : Total char
with a conducting wire.

sferred to the other conductor by connecting them

and
STATEMENT-2 : On connecting the two
Answer (2)

ctors, their potentials become equal.

When one conductor is kept inside other and connected, complete charge transfer takes place.

STATEMENT-1 : If distance between plates of charged and isolated parallel plate capacitor increases then force
between plates decreases.

and

STATEMENT-2 : Force between two point charges is inversely proportional to the square of distance of
separation.

Answer (4)

Force is independent of separation, in a parallel plate capacitor.
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SECTION - F

Integer Answer Type Questions

1. Consider the circuit shown with key opened. Capacitor-1 (3 uF) is charged to potential difference of 9 V.
Capacitor - 2 (6 uF) is charged to potential difference of 3 V. The key is now closed. What will be the potential
difference (in V) across capacitor-1 in steady state?

Capacitor-1
Resistor 2 Key
T
Sol. Answer (1)
V= GV, -GV,
C,+C,
_3x9-6x3
3+6
=1

2. Suppose that electric potential of distance from
the charge distribution. Ele om the charge
configuration in this cas

Sol. Answer (3)

E--%
ar

3. Consider an e ibrium position. It is now slowly rotated
to the position o agent in the process is numerically how
many times the max ole during the process?

Sol. Answer (2)

W = pE[cos8, —cos6,],7=p
4. Find the magnitude of electric potenti igin due to following charge distribution (If g = 1 nC).
q 5q -7q
[ 4 L 4 \ 4 L 4 @
) m 2m 4m 8m
Sol. Answer (2)
1 q|:1+__3+i+__7+ ..... °°:| q —i L—E -1
E= Une, 172 2272 = 4me, " “T1-r (1—rp g|wherea=1,r= ">, d=2

=9 x 109 x 1079 x SV/m

=2\V/m
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5.

Sol.

Sol.

Sol.

Sol.

The bob of mass m, charge q is circulating in a vertical circle of radius R. With the help of a string. If the
maximum speed of the bob is V then the period of revolution is T,. If an electric field of magnitude (mg/q) is
setup which makes an angle 60° with upward vertical. Again the bob is circulating in same circle and its
maximum speed is also V, then the period of revolution is T,. Find then T,/T,.

Answer (1)

.. Period of revolution is same only position of bob when speed is maximum will change.

ut charge uniformly distributed

Three point ch 20 cm, so that system’s

For minimum pot cm and position of (%] is that place

where field due to g an

_ 20,169 +4/q x0
X= [16q +q

Two conducting closed surfaced she
q, and g, charges are given to inner an
charge to initial charge of inner shell.

_20
5

n in figure. They are connected by wire through switch S. If
er shells respectively. The switch is closed find the ratio of final

q,

Answer (0)

After switch is closed then all charge of inner shell will flow to the other shell.
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9. There are three conducting and concentric spherical shells of radii R, 2R and 3R. The charge on inner and
outer most shells are g gnd 3q while middle shell is earthed. Find the ratio of number of field lines emitted
by outermost shell and inner shell.

Sol. Answer (3)

Since middle shere is earthed so there is no any change of charge on other shell. Required ratio = charge
ratio.

10. Three charged conducting plates are separated by small distances as shown in figure. The charges on the
plates are shown. Find the ratio of charge on right surface and left surface of the middle plate.

2Q 3Q 5Q

Sol. Answer (0)

The charge distribution is shown here

3Q
s0l3a [0 95
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