CHAPTER

Three concentric metal shells 4, B and C of respective
radii, a, b and ¢ (a < b < ¢) have surface charge densities
+0, —0 and +0 respectively. The potential of shell B is

(a) 3[“2_”2 +c} (b) 3[“2_1’2%}

€y a €y b
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(c) E[b ¢ +a} (d) E[b ¢ +a} (2018)
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A parallel plate capacitor of capacitance 90 pF is connected
to a battery of emf 20 V. If a dielectric material of dielectric

5 ..
constantK=§ is inserted between the plates, the

magnitude of the induced charge will be
(a) 1.2nC (b) 0.3nC (c) 2.4nC (d) 0.9nC

(2018)

A charge Q is placed at a distance a/2 above the centre
of the square surface of edge @ as shown in the figure.
The electric flux through the square surface is
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(d) a (Online 2018)

The equivalent capacitance between 4 and B in the circuit
given below, is
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(a) 5.4uF (b) 49uF (c) 3.6uF  (d) 2.4uF
(Online 2018)

A solid ball of radius R has a charge density p given by

-
P=pPg (1 - Ej for 0 < r < R. The electric field outside the
ball is

ok’ b 4poR’ 3pR’ q ok’
(a) 12607 (b) 2 (o deg (d) e

(Online 2018)
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Electrostatics

A parallel plate capacitor with area 200 cm? and separation
between the plates 1.5 cm, is connected across a battery
of emf V. If the force of attraction between the plates is
25 x 107 N, the value of V is approximately

2

(80 =8.85 % 10_12C—2]
Nm

(@) 150V (b) 100V  (c) 250V (d) 300V
(Online 2018)
A capacitor C; = 1.0 pF is charged up to a voltage
V = 60 V by connecting it to battery B through switch
(1). Now C; is disconnected from battery and connected
to a circuit consisting of two uncharged capacitors
C, = 3.0 F and C; = 6.0 F through switch (2), as shown
in the figure. The sum of final charges on C, and Cj is

(a) 20C @),

(b) 40 C és <\S\ J—cz
(c) 36C 0V =, c
(d) 54C T T T

(Online 2018)

Two identical conducting spheres 4 and B, carry equal
charge. They are separated by a distance much larger
than their diameters, and the force between them is F. A
third identical conducting sphere, C, is uncharged. Sphere
C is first touched to A4, then to B, and then removed. As
a result, the force between 4 and B would be equal to

3F F 3F
@5 ©®5  ©5 @F
(Online 2018)
A body of mass M and charge ¢ is connected to a spring
of spring constant k. It is oscillating along x-direction
about its equilibrium position, taken to be at x = 0, with

an amplitude 4. An electric field £ is applied along the
x-direction. Which of the following statements is correct?

1 14°E*

(a) The total energy of the system is Em(nzA2 _EqT

g o . 2qE

(b) The new equilibrium position is at a distance "
from x = 0.

qE

(c) The new equilibrium position is at a distance %

from x = 0. ),

. E
(d) The total energy of the system is %H’I(DZAZ +%q PR
(Online 2018)
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An electric dipole has a fixed dipole moment p, which
makes angle 0 with respect to x-axis. When subjected

to an electric field £, = E i , it experiences a torque 7; =1 k.

When subjected to another electric field E, =\/§E1f it

experiences a torque 7, =—7;. The angle 0 is
(a) 30° (b) 45°
(c) 60° (d) 90° (2017)

A capacitance of 2 uF is required in an electrical circuit
across a potential difference of 1.0 kV. A large number of
1 uF capacitors are available which can withstand a
potential difference of not more than 300 V. The minimum
number of capacitors required to achieve this is
(a) 2 (b) 16 (c) 24 (d) 32
(2017)
The energy stored in the electric field produced by a

metal sphere is 4.5 J. If the sphere contains 4 uC charge,
its radius will be

[Take : =9x10° N-m?/C?]
e
(a) 32mm (b) 20 mm
(c) 16 mm (d) 28 mm  (Online 2017)

There is a uniform electrostatic field in a region. The
potential at various points on a small sphere centred at
P, in the region, is found to vary between the limits
589.0 V to 589.8 V. What is the potential at a point on the
sphere whose radius vector makes an angle of 60° with
the direction of the field?

(a) 589.2V (b) 589.6V

(c) 5895V (d) 589.4V (Online 2017)

A combination of parallel plate capacitors is maintained
at a certain potential difference.

)
N

1o

—_

When a 3 mm thick slab is introduced between all the
plates, in order to maintain the same potential difference,
the distance between the plates is increased by 2.4 mm.
Find the dielectric constant of the slab.

(a) 6 () 5 (c) 4 (d) 3
(Online 2017)
Four closed surfaces and corresponding charge

distributions are shown below.
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Let the respective electric fluxes through the surfaces be
o, ©,, ®; and P,. Then
() ¢, =D, =D;=D,
(c) ®,>D,> D3> D,

(b) @, > 035 D, < Dy

(d) O, <D, =D;> D,
(Online 2017)

The region between two concentric spheres of radii ‘a’

and ‘b’, respectively (see figure), has volume charge

A
density P =—, where 4 is a constant and r is the distance
r

from the centre.

At the centre of the spheres is a point charge Q. The
value of 4 such that the electric field in the region between
the spheres will be constant, is

Q -
@ o O R &

2
© —2 @ 2

n(a2 - bz) na*

(2016)

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 9 uF capacitors), at a point distant 30 m
from it, would equal

3 uk
4 uF
— 9 uF
2UF |
Ll
+II_
8V
(a) 240 N/C (b) 360 N/C
(c) 420N/C (d) 480 N/C (2016)

Three capacitors each of 4 uF are to be connected in
such a way that the effective capacitance is 6 WF. This
can be done by connecting them
(a) all in series (b) all in parallel
(c) two in parallel and one in series
(d) two in series and one in parallel

(Online 2016)

The potential (in volts) of a charge distribution is given
by

Mz) =30 - 5z2for|zZ]< 1 m

V(z) =35 - 10|z[for |z]=2 1 m

V(z) does not depend on x and y. If this potential is
generated by a constant charge per unit volume p(in
units of €)) which is spread over a certain region, then
choose the correct statement.

(a) p, = 20 g, in the entire region

(b) p, =10 g, for |zZ[< 1 m and p, = 0 elsewhere

(¢) p, =20 ¢, for |z 1 m and p, = O elsewhere

(d) p, = 40 g, in the entire region (Online 2016)

Within a spherical charge distribution of charge density
p(r), N equipotential surfaces of potential V, V,, + AV, V,
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+2AV, ...V, + NAV (AV>0), are drawn and have increasing
radii 7, 7|, 7,, ...7y, respectively. If the difference in the
radii of the surfaces is constant for all values of ¥ and
AV then

1
(a) p(r) = constant (b) p(r)ocr2

©) P> (d) p(r) o< r
(Online 2016)

Figure shows a network of capacitors where the numbers
indicates capacitances in micro Farad. The value of
capacitance C if the equivalent capacitance between point
A and B is to be 1 uF is ¢

1
2 Senln il
(a) 3 uF 8 6_|;‘ 4
31 2h 2 12
1

2 UF
(b) Sz M
®
33 34 .
(c) o3 MF (d) 53 MF  (Online 2016)

In the given circuit, charge O, on the 2 UF capacitor changes
as C is varied from 1 UF to 3 uF. O, as a function of ‘C’
is given properly by (figures are drawn schematically
and are not to scale)

(2015)

A uniformly charged solid sphere of radius R has potential

V, (measured with respect to o) on its surface. For this

sphere the equipotential surfaces with potentials

3Vy 5V, 3V,
27 4 4

respectively. Then

(a) Ry =0and R, < (R, - R;)

(b) 2R <R,

(¢) Ry=0and R, > (R, - R;)

(d) R, #0and (R, - R)) > (R,— Ry

VO .
andzhave radius R, R,, R, and R,

(2015)

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

A thin disc of radius b = 2a has a concentric hole of
radius a in it (see figure). It carries uniform surface charge
o on it. If the electric field on its axis at height & (h << a)
from its centre is given as Ch then value of C is

~

R

=

@) ey © Tae, @ e,

(Online 2015)
Shown in the figure are two point charges +Q and —Q
inside the cavity of a spherical shell. The charges are
kept near the surface of the cavity on opposite sides of
the centre of the shell. If 6, is the surface charge on the
inner surface and Q, net charge on it and &, the surface
charge on the outer surface and Q, net charge on it then

(b) 2ag,

(@ 6,20,0,#0;0,#0,0,#0
(b) 0,#0,0,=0;0,#0,0,=0

(¢) 6,#20,0,=0;0,=0,0,=0

(d) 6,=0,0,=0;0,=0,0,=0
(Online 2015)

A wire, of length L(= 20 cm), is bent into a semi-circular
arc. If the two equal halves of the arc, were each to be
uniformly charged with charges +0, [|Q] = 10° £, Coulomb
where g is the permittivity (in SI units) of free space] the
net electric field at the centre O of the semi-circular arc

would be
Y

O X
(a) (50x10° N/C) ]
(¢) (25%10°N/C)

(b) (25x10°N/C)i
(d) (50x10° N/C)7

(Online 2015)
An electric field E = (30 it Z’;O})NC_1 exists in a region of

space. If the potential at the origin is taken to be zero
then the potential at x =2 m, y =2 m is
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(a) —1307J
(c) —140 7]

(b) —1207J

(d) -110J  (Online 2015)

In figure is shown a system of four capacitors connected
across a 10 V battery. Charge that will flow from switch
S when it is closed is

2 uF 3 uF
% 1
11 k I

S
I l 1|
1 11
3pF b o2pF
|1
|I
10V

(a) 5 pC from b to a
(c¢) 5 uC fromato b

(b) 20 uC from a to b
(d) zero (Online 2015)

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 3 x 10* V/m, the charge density
of the positive plate will be close to
(a) 6 x10* C/m? (b) 6 x 1077 C/m?
(¢) 3 x 1077 C/m? (d) 3 x 10* C/m?

(2014)

Assume that an electric field E=30x27 exists in space.
Then the potential difference V, — Vo where V, is the
potential at the origin and V), the potential at x =2 m is
(a) 801J (b) 12017 (c) —12017 (d) —807J
(2014)

Two capacitors C; and C, are charged to 120 V and 200 V
respectively. It is found that by connecting them together
the potential on each one can be made zero. Then

(a) 9C,=4C, (b) 5C,=3C,
(c) 3C,=5C, (d) 3C,+5C,=0 (2013)
Two charges, each equal to ¢, are kept at x =— a and x = a

on the x-axis. A particle of mass m and charge g, =% is

placed at the origin. If charge ¢, is given a small
displacement (y < < a) along the y-axis, the net force acting
on the particle is proportional to

() y

1
© -y @ 5

(2013)
A charge Q is uniformly distributed over a long rod 4B of

length L as shown in the figure. The electric potential at
the point O lying at a distance L from the end A4 is

1
@ -

0 NI B
< - 17 y
Oln2 Oln2
@) g g,L (®) 3n £yl
30 0
©) Ine,L @) Zre,Ln2 (2013)

This question has Statement 1 and Statement 2. Of the four
choices given after the statements, choose the one that
best describes the two statements.
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An insulating solid sphere of radius R has a uniformly

positive charge density p. As a result of this uniform charge

distribution there is a finite value of electric potential at the

centre of the sphere, at the surface of the sphere and also

at a point outside the sphere. The electric potential at

infinity is zero.

Statement 1 : When a charge g is taken from the centre to

the surface of the sphere, its potential energy changes by

P

3e,

Statement 2 : The electric field at a distance 7(» < R) from

the centre of the sphere is 32_1;

(a) Statement 1 is true, Statement 2 is false.

(b) Statement 1 is false, Statement 2 is true.

(c) Statement 1 is true, Statement 2 is true, Statement 2
is the correct explanation of Statement 1.

(d) Statement 1 is true, Statement 2 is true; Statement 2
is not the correct explanation of Statement 1.

(2012)
25
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The figure shows an experimental plot for discharging of
a capacitor in an R-C circuit. The time constant ¢ of this
circuit lies between
(a) 0 and 50 sec
(c) 100 sec and 150 sec

(b) 50 sec and 100 sec
(d) 150 sec and 200 sec
(2012)

In a uniformly charged sphere of total charge Q and radius
R, the electric field E is plotted as a function of distance
from the centre. The graph which would correspond to the
above will be

% E‘k
(@) w1
R r— R&r—»’
E A
E
o1 @ 1
R r— R r—

(2012)

Two identical charged spheres suspended from a common
point by two massless strings of length / are initially a
distance d(d < < [) apart because of their mutual repulsion.
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The charge begins to leak from both the spheres at a

constant rate. As a result the charges approach each other

with a velocity v. Then as a function of distance x between

them

(@) vex? (b) veex! (¢c) voex!? (d) voex
(2011)

The electrostatic potential inside a charged spherical ball
is given by ¢ = ar?> + b where r is the distance from the
centre; a, b are constants. Then the charge density inside
the ball is

(a) —24magyr (b) —6agyr

(c) —24mag, (d) —6ag, (2011)

Two identical charged spheres are suspended by strings
of equal lengths. The strings make an angle of 30° with
each other. When suspended in a liquid of density
0.8 g cm?, the angle remains the same. If density of the
material of the sphere is 1.6 g cm™, the dielectric constant
of the liquid is

(@) 1 (b) 4

(c) 3 (@ 2

(2010)

Let there be a spherically symmetric charge distribution

i_L) -
iR upto = R,

and p(r) = 0 for » > R, where r is the distance from the origin.
The electric field at a distance » (» < R) from the origin is
given by

with charge density varying as p(r) = po(

Py (i _ L) anrpyr (i _ L)
@ 3 47 R ®) 3¢, 37 R
P (5_ 1 Ao (5 _ 1
© 4¢ \37R @) 3¢, 4~/ (2010)
A thin semi-circular ring of ;\
radius » has a positive
charge ¢ distributed
uniformly over it. The net R
field E at the centre O is @) >
9 qg
@) g7 ®) e/
-1 JA d _LJA’ 2010
©) e, @) =~ e 2 (2010)

A charge Q is placed at each of the opposite corners of a
square. A charge ¢ is placed at each of the other two
corners. If the net electrical force on Q is zero, then the
Qlq equals
1
@@ 22 (b -1 @ =5
(2009)

(© 1

Two points P and Q are maintained at the potentials of
10 V and —4 V respectively. The work done in moving 100
electrons from P to Q is
(@) —9.60 x 107177
(c) —2.24 x 107167

(b) 9.60 x 1077 J

(d) 224 x 1067 (2009)
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Let p(r)= % o7 be the charge density distribution for a
|

solid sphere of radius R and total charge Q. For a point ‘p’
inside the sphere at distance »; from the centre of the
sphere, the magnitude of electric field is

0
(a) 0 ®) Grer
2 Qr2
© 45;}%4 ) 3HE01R4 (2009)

This question contains Statement-1 and Statement-2. Of

the four choices given after the statements, choose the

one that best describes the two statements.

Statement-1: For a charged particle moving from point P

to point O, the net work done by an electrostatic field on

the particle is independent of the path connecting point P

to point Q.

Statement-2: The net work done by a conservative force

on an object moving along a closed loop is zero.

(a) Statement-1 is true, Statement-2 is false

(b) Statement-1 is true, Statement-2 is true; Statement-2 is
the correct explanation of Statement-1.

(c) Statement-1 is true, Statement-2 is true; Statement-2 is
not the correct explanation of Statement-1.

(d) Statement-1 is false, Statement-2 is true. (2009)

A thin spherical shell of radius R has charge Q spread
uniformly over its surface. Which of the following graphs
most closely represents the electric field E(r) produced by
the shell in the range 0 <7 < oo, where r is the distance from
the centre of the shell?

E(r) E(r)

(a) (b) :
o R r o R "
E(r) E(r)

© ‘\ (d) i 2 (2008)
ol —r ol & r

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
ki = 3 and thickness d/3 while the other one has dielectric
constant k, = 6 and thickness 2d/3. Capacitance of the
capacitor is now
(a) 20.25 pF
(c) 45 pF

(b) 1.8 pF

(d) 40.5 pF (2008)

A parallel plate condenser with a dielectric of dielectric
constant K between the plates has a capacity C and is
charged to a potential ¥ volt. The dielectric slab is slowly
removed from between the plates and then reinserted. The
net work done by the system in this process is
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(b) %(Kf 1) C12

(a) zero

CVi(K -1)
K

The potential at a point x (measured in um) due to some
charges situated on the x-axis is given by
V(x) = 20/(x> — 4) volt
The electric field £ at x = 4 um is given by
(a) (10/9) volt/um and in the +ve x direction
(b) (5/3) volt/um and in the —ve x direction
(c) (5/3) volt/um and in the +ve x direction

(©) d K-1)Cr (2007)

(d) (10/9) volt/um in the —ve x direction (2007)
Charges are placed on the vertices of q q
a square as shown. Let E be the A B
electric field and V the potential at the

centre. If the charges on 4 and B are

interchanged with those on D and C D c
respectively, then —q —q
(a) E changes, V remains unchanged

(b) E remains unchanged, ¥ changes

() bothE and V change

(d) Eand ¥V remain unchanged (2007)

A battery is 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
(a) 12 b 1 () 2 (d) 1/4
(2007)

An electric charge 1073 uC is placed at the origin

(0, 0) of X — Y co-ordinate system. Two points 4 and B are

situated at (\/E,JE) and (2,0) respectively. The potential

difference between the points 4 and B will be

(a) 4.5 volt (b) 9 volt (c) zero (d) 2 volt
(2007)

Two spherical conductors 4 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 surface of spheres 4 and B is
(a) 1:4 b)) 4:1 () 1:2 (d 2:1
(2006)

Two insulating plates are Y
both uniformaly charged in
such a way that the
potential difference between
them is V, — V; = 20 V.
(i.e. plate 2 is at a higher ! 2

potential).

The plates are separated by d = 0.1 m 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?

56.
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(e=1.6x10"°C, m,=9.11 x 10? kg)
(@) 32 x10"m/s (b) 2.65 x 10 m/s
(©) 7.02 x 1012 m/s (d) 1.87 x 10 m/s
(2006)

A electric dipole is placed at an angle of 30° to a

non-uniform electric field. The dipole will experience

(a) a torque only

(b) a translational force only in the direction of the field

(c) a translational force only in a direction normal to the
direction of the field

(d) a torque as well as a translational force. (2006)

A fully charged capacitor has a capacitance C. It is
discharged through a small coil of resistance wire embedded
in a thermally insulated block of specific heat capacity s
and mass m. If the temperature of the block is raised by A7,
the potential difference V across the capacitance is

msAT b 2msAT
@ —¢ ) ¢
2mCAT mCAT
© @ (2005)

A parallel plate capacitor is made by stacking n equally
spaced plates connected alternatively. If the capacitance
between any two adjacent plates is C then the resultant
capacitance is
(a C

(¢) (n-1C

(b) nC

d) (n+1)C (2005)

Two thin wire rings each having a radius R are placed at
a distance d apart with their axes coinciding. The charges
on the two rings are +Q and —Q. The potential difference
between the centers of the two rings is

o |1 1
b 2
(&) zero ®) 4me, l:R \/R2+d2}
OR 0 |1 1
d 2
© 4meyd? @ 2mg, I:R \/RZ +d2}
(2005)

Two point charges +8g 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
(a) 8L (b) 4L () 2L (d) L4
(2005)
A charged ball B hangs from a silk
thread S, which makes an angle 6
with a large charged conducting sheet
P, as shown in the figure. The surface
charge density ¢ of the sheet is
proportional to
(a) sinB
(c) cosH

+ o+t
D

(b) tanB

B
(d) cot (2005)
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Four charges equal to —Q are placed at the four corners of
a square and a charge ¢ is at its centre. If the system is in
equilibrium the value of ¢ is

@ -2a+2v3) (b)
@

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

(a) r (b) 2r

(c) 72 (d) r/4 (2004)

Two spherical conductors B and C having equal radii and
carrying equal charges in them repel each other with a
force F when kept apart at some distance. A third spherical
conductor having same radius as that of B but uncharged
is brought in contact with B, then brought in contact
with C and finally removed away from both. The new
force of repulsion between B and C is

(a) F/4 (b) 3F/4

(c) F/8 (d) 3F/8 (2004)

Three charges —q,, +¢, and —¢; are placed as shown in the
figure. The x -component of the force on —g, is proportional

%(Hzﬁ)

(c) —7(1+2J§) %(1+2J§) (2004)

to & q —q, Ya
2 B

(a) b—z—a—zcose
9, B a\\2
224+ 23in0 b

(b) PR >,
% q G 45 e o
2. B 2493

(c) b—2+?cose (d) b—z—a—zsme (2003)

The work done in placing a charge of 8 x 107!® coulomb on
a condenser of capacity 100 micro-farad is

(@) 16 x 1072 joule (b) 3.1 x 10726 joule

(©) 4 x 101 joule (d) 32 x 102 joule  (2003)

A thin spherical conducting shell of radius R has a charge
q. Another charge Q is placed at the centre of the shell. The
electrostatic potential at a point P at a distance R/2 from
the centre of the shell is

20 2
(@) 4neyR (b) 4neggR  4meyR
20 q g+9)2
©) Zme,R dmegR D Tame, R (2003)
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A sheet of aluminium foil of negligible thickness is
introduced between the plates of a capacitor. The
capacitance of the capacitor

(a) decreases (b) remains unchanged

(c) becomes infinite (d) increases (2003)

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

(@ (92— d1e (®) (01 + 0y)/e
(©) (92— d1)/eg (d) (0, + b

Capacitance (in F) of a spherical conductor with radius 1 m
is

(@ 1.1x10710 (b) 10°°

() 9x107 (d) 107 (2002)
If a charge g is placed at the centre of the line joining two
equal charges Q such that the system is in equilibrium then
the value of ¢ is

(2003)

(a) 02 (b) —0/2 (c) 04 (d)y —0/4

(2002)

If there are n capacitors in parallel connected to V' volt
source, then the energy stored is equal to
@) CV (b) %nCV2
1
) CV? d) 5-CV° (2002)

A charged particle g is placed at the centre O of cube of
length L (ABCDEFGH). Another same charge ¢ is placed
at a distance L from O. Then the electric flux through ABCD
is

E F
b C
O,
I
G
4 —L— L —»
(a) gq/4me,L (b) zero
(c) q/2me,L (d) g/3meyL (2002)

On moving a charge of 20 coulomb by 2 cm, 2 J of work is
done, then the potential difference between the points is

(@) 0.1V (b) 8V
() 2V (d) 0.5V (2002)
® 8 (@ 9 (@ 10. ) 1. (d) 12. (c)
()  20. ) 21. () 22. (d) 23. (ab) 24. (c)
(@ 32, (c) 33.(b) 34. (@ 35 (b) 36. (c)
(1) 44. (d) 45. (c) 46. () 47. (b)  48. (d)
() 56. (d) 57. () 58 (¢) 59. (d)  60. (c)
© 68. (b) 69. (@ 70. (@ 7L (d) 72. (b)
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1. (b): The potential of the shell B,
VB = kq_A + kq_B + kq_c

+o
b b Te
_ 4m |:0><a2_0><b2+0><02:| ﬂ
4megl b b c ‘

<

ol|d-v
=—| ———+c
€y b
1

2. (a): Induced charge on dielectric, Oind =Q(1_E)

Final charge on capacitor, Q = K C,V
=§><90><10_12 x20 =3 x 10°C =3 nC

3 2
Qind =3(1—§]=3X§=1.2 nC

3. (b): Charged particle can be considered at the centre of
a cube of side a, and given surface represents its one side.

So, flux through each face ¢ :g
680
4. (d):
Wop
4 i 1
5uF‘L ‘LsuF J‘4;111
SN B
E E 2puF—
6uF b
u 2uF 4uF
D E__E
s} I s
(e
11
SUF 2pF
1]
5puF
SNV I NN - AP
Cqq 6 12 6 12 5

5. (a): Charge density on given solid ball varies as

r
= 1-—|; 0<r<R
p po( R)

Electric field outside the ball is given by
g ,
4me, 12 (1)

R
. _ _ r 2
Now, dg = pdV = p(4nr?)dr - 47 _[dq = J.po (1 —E)(4nr )dr
0

R
= (4m )i—lxﬁ =4m L
POl T R™ % 0_ Pl 3777

R3
q9=4mpo| T3 ... (i)
R3
From eqns. (i) and (ii), £ =p0—2
1280’"
6. (c¢): Here, 4 =200 cm?=2 x 102 m?
d=15cm=15%x102m, F=25x10°N, V=2

2
F=l(80A)V—2 or V=d 2F
2 d SoA
—6
V=1.5><10_2\/ 2X2512X10 5 =1.5><102,}—25 =250V
8.85x107 “x2x10" 8.85

7. (b): Initially, potential on C;, V, = 60 V

g0 = C1Vo = 1(uF) (60 V) = 60 uC

Finally circuit can be modify as shown here.

Charge starts flowing from C; till the potential difference across
C, is equal to potential difference across series combination
of C, and C;.

X
ie, L9 -
Cl % oL G,
C, +GC; T IC3 E
C,=1pF, C,=3 puF, C;=6 uF ]
Y
=% or 0=2 (i)
Also, ¢, + ¢, = 60 (i)

From equations (i) and (ii),
g1 =20 pC and ¢, = 40 pC

8. (a): Initially force between spheres 4 and B, F =——
-

When A4 and C are touched, charge on both will be % Again
C is touched with B the charge on B is given by

q

A ®@ ®

B —
Required force between spheres 4 and B is given by

9,39
kx—x—+ 2

c_haagp _" 2" 4 _3kg” 3

Fr=—""= 2 =2 =oF
r r 8 8

9. (d): Equilibrium position will shift to a point where resultant
force is zero.

qE
kxeq =qE = xeq=7

Total energy of the system,

1a°E

2k

10. (¢): Dipole moment of fixed dipole can be written as

E= %m(ozAz +

p= pcoseg+ psinB}



For electric field £, = £
Torque on the dipole

T =(pxE)) T, = (pcos@i+ psin® j)x (Ei)

T, = pEsin0 (=k) ()
Now for E, =3E,j =~[3Ej
In this case, torque on the dipole

fz = (pcos9f+psin6})><(\/§E]A')

fz = \/ngcose (IQ) - (1)
Now given, T)=-T,

\/ngcosB (Ig) =—pEsind (—12) V3 cosb=sin6

w=x/§;tan6=x/§ = 0=60°
cosO

11. (d) : We have to get equivalent capacitance of 2 uF across
1000 V using 1 uF capacitor.

To obtain the desired capacitance, 8 capacitors of 1 uF should
be connected in parallel with four such branches in series as
shown in the figure.

AHEER IR I I
1 uF ||

1000 V
L1111 4 1
B ST T -
C. 8 '8'8'8 8§ 2 a “H

eq
.. Total number of capacitor used = 8 x 4 = 32
12. (¢): The energy stored in the electric field produced by
a metal sphere = 4.5 ]

2 2
= Q—:4.5 or C= 0 (1)
2C 2x4.5
Capacitance of spherical conductor = 4mg R
2
C=4meg R = %45 [from eqn. (i)]

1 (4x107%)? 16 -
XM:%QOQXKXIO 2216 %107 m=16mm

Tame, 2x45
13. (a)
14. (b): 4 —1— | T B
D C G E
.
q
A HCZ B
S

As the capacitors are in parallel combination so they have
equal potential differences.

Y|
Cbefore = OT ..(1)
kegA €4
3 24 3
Caftcr: kSOA M ...(11)
3 2.4 keod €yd
From (i) and (i), fod__ 3 "24
3 g, gd
3 24
3
or 3k=24k+30r06k=3=k= 06 ork=25
15. (a): o= 9enclosed
€o
For S;, ¢, :2_q; for S,,¢,= 39-4 _24
80 80 80
2 - 2
For S5, ¢4 =4*q :_q; for S,,d,= 8¢-6q _2q
80 80 80 80
2q

Hence, ¢, = ¢, = 0, = ¢, = g

16. (a): Using Gauss’s theorem for radius r

[B-ds=L(@Q+g

€9
2_ 1 .
= Ex4mr"=—(Q+q) ()
8 .......
q = charge enclosed between x = ¢ and x = r. dx

r r 2T
A 2 X
q= I;4nx dx = 4T|:AI xdx =4TmA [TL = 27|:A(r2 - az)
a a

Putting the value of ¢ in equation (i), we get

E x 4mr? =i[Q+2nA(r2 —az)]
€

0
2
1 2TA
E= Q , ppa_2mda
4me | 12 2
E will be constant if it is independent of r
2mAa’
%: za r A= Qz
r r 27a

17. (¢): 3 uF and 9 pF are in parallel combination so their
equivalent capacitance = (3 + 9) = 12 uF

3uF
4 nF
— 9 UF
2UE
11
|1
il
8V
n
4 pnF 12 uF 3 uF
1 1 I
11 11 11
2 uF 2 uF




Now, 4 uF and 12 uF are in series so their equivalent

. 4x12
capacitance =

=3 uF

Charge on 3 uF = (3 uF) x (8 V) =24 uC
charge on 4 uF and 12 pF are same (24 uC) as they are in series.

9
Ch 9 F=(—)X24 C=18uC
arge on J U 913 w w

Required charge Q = Charge on 4 uF + Charge on 9 uF
0=24+18) uC =42 uC

Required electric field, E = ><g
4me, 42
-6
42x10 _
E=9x10" x——=420NC"'
(30)
1 1.1 1 3 4
18. (d): a:—=—+—+—=—-=C =—uF
()aca 174 Ty
b:C,=4+4+4=12yF
o (rhxa 8 L
C (4+4)+4 3
4x4
d:C,=———+4=6uF
1444 "

19. (b): Given:V/(z)=] 20~ >7 forld <Im
35-10|z|for|zl 21m

Now, E(z):—i—vzlozforlzlslm= 10for|z|=21m
z
The source is an infinite non-conducting thick plate of
thickness 2 m.

9 49 _ 2E_2x10

At PoT T RTT

g, =10¢g,

- 2A¢,
20. (¢): We know v Vot AV yo+2AV
__av ’
dr 1o
L >
Here, AV and Ar are same Ar | Ar

for any pair of surfaces.
So, E = constant
Now, electric field inside the spherical charge distribution,
E= Lr
380

. 1

E would be constant if pr = constant = p(r) < -
C 1I uF

21.(a):A'_H J_ 1] J_ J_

4 uF

2 uF 12 uF

— ] il
A | J_ I J_
%HF 8 uF
L 1.,
C S HF
Ae—| 1
_.B
I
8||
SHE
C
A.—”—H—.B
32
Cx=—
9 32 32C
Here C,p =1 uF = = C+—=—+—
C+32 9 9
9
§C=32 C=g F
9 9 23
22. (d): Equivalent capacitance of the circuit
1 1 + 1 1 +1 c 3C
- == =—+—- or =—
Ceq C (1+2 C 3 ¢ C+3
Total ch in the circuit, Q = C_ E 3CE
otal charge in the circuit, Q = =
£ “ C+3

Charge on the 2 pF capacitor,
2 2 3CE 2CE 2E

L7397y s O 2T 3
1+
dQ 6E ¢
and —2=—""_
dC  (C +3)?

As C increases, O, increases and slope of O, C curve
decreases. Hence, graph (d) represents the correct variation.
23. (a, b) : Potential on the surface of charged solid sphere

_Kq
R
Spherical surface of radius r inside this sphere will be
equipotential surface with potential V(> V)
Kq Vo
V=""3 BR - =—5 BR*- 1)
2R 2R

Yo

3V, 3V,
For V= —", —
2 2

= Y —=— 2 _ pR2 = ____
For V 4 FRPYY BR*-R)) =R, >
Spherical surface of radius »” outside this sphere will be
equipotential surface with potential V(< V)

b Kq_ V4R 3V, 3V, VyR 4R
R 3

Vo 2 2
:E BRP-R)=>R, =0

- — s ForV'= — —=—"— =R =
r r 4 4 Ry



Ve, V, V,R

For V' = —0; 2-0
4 4 R,

Here R, =0, R, < (R, - R;), 2R < R, and

(Rz - Rl) < (R4 - R3)

So, options (a) and (b) are correct.

= R, = 4R

24. (c¢): The electric field lines around the cylinder must
resemble that due to a dipole.
25. (¢): Electric field due to complete disc (R = 2a),

o x _ GI_ h
E="]1-—_X | =—]1-
l 280{1 R2+x2} 26| Vaa 10

:L[l_i} e
2¢, 2a

Electric field due to disc (R = a),

P _L[l_ﬁ}
* 2g)l a

Hence, electric field due to given disc,

h<<a)

ch . 9
E=E -E,= - C=
4epa 4ag,
26. (c) : On outer surface there will be no char
SoQ,=6,=0

On inner surface total charge will be zero
but charge distribution will be there so
O, =0and o, #0

2kh . O
E=——sin—
R 2
So, due to each quarter section,
field intensity is
2% w2k ( n)
=——Xsin—=—— | 0
R 4

R

E

2keQ) s 4Q 4
R? 47‘5280R2

. » N2N2kh A 2kA A
SOENetzﬁEizm?z%?—
0=10%,C
nR=L=20cm

. 4x10%g) n 4x10° ,

80, ENet = i= i
¢ 4n’e R ar?

>

4x10° , 4x10°
i=
4%0.04

P =25%10° NC1{

C4x(02?

-

28. (d*) : Change in potential in an electric field is given by,
dv = —E-dr
dez—IE-d? Here, d?:dx?+dy?

E=(251+30 ))NC™' .. [av == [ @5t +30))-(@x?+dy))

jOVdV =- {TZde + }30dy }
0 0

v -0=— {250 + 30013}
=—[25%x2+30x2]V=-110V=-110J/C
(*) Unit given in the options is incorrect.

29. (a): For upper and lower links, Ceq :%MF

Qupper = Qlower =12 MC
2 uF 3uF

+12),-12 a12 -12

2 uF 3 uF
10”_10a 15H—15

|1 |1
1211-121 12j-12 1511-15p 101'-10
b 3 uF 2 uF
3 uF 2 uF
It It
10V 0V

On closing switch, charge on 2 pF is 10 uC and that on 3 uF
is 15 uC

Ata, q,=-12+12=0

q,=15-10=5pC .. Charge 5 pC flows from b to a.

30. (b): Here, K=2.2. E=3x10* Vm!

Electric field between the parallel plate capacitor with dielectric,

o
E= =0 =KeE=22x885x 1072 x 3 x 10
0
=6x 107 C m>2
31. (d*) : Here, E =30x2 f,
Vpisatx =0 and V,is atx =2 m. As, dV =—E-d¥

A 2 3 2
or f v = —jsoxzdx = v]a = —[30/‘}
Vo 3

A —VO)=—30><§=—80]C_1

0

* Given unit in options is wrong.

32. (¢): For potential to be made zero, after connection
120C, =200C,

6C, =10C,

3C, =5C,

33. (b): The situation is as shown in the figure.

- » X
q o q

— >
a a

When a particle of mass m and charge ¢, (= %) placed at the

origin is given a small displacement along the y-axis, then the
situation is shown in the figure.

Fy,

By symmetry, the components of forces on the particle of
charge g, due to charges at 4 and B along x-axis will cancel
each other where along y-axis will add up.



The net force acting on the particle is
1 99 Y

F . =2Fcos8=2
t 4]: EO (\/y2 +(12)2 \/("'.2 +a2)
2 q(g)
2 Y 9
= ¢, == (Given
4 e, (y2+a2) \/(y2+a2) ( 9 2( ))
1 2

- q)
dme, (yz_'_az)s/z

__1 g
Asy<<a F‘m_4ﬁeo7 or Fo o<y
¢ L ¢ L }
34. (a):
o 7| I - I
dx
—x———

Consider a small element of length dx at a distance x from O.

Charge on the element, dQ:%dx
Potential at O due to the element is
1 d_1 0
v = 4re, x 4me, Lx dx
Potential at O due to the rod is
_ D _ 1 0 20 _ QlIn2
V=jdr 'L[ e, Lx dx = dne, L [nx],” = dne, L
R

35. (b): Potential at the centre of the sphere, V. T
0

1 Rp

e

When a charge ¢ is taken from the centre to the surface, the
change in potential energy is

Rp 1R 1 R’
AU = =Vs)q= (ZT::: - ?e_op)q =% e;(.‘)}q

Potential at the surface of the sphere, Vg =

Statement 1 is false. Statement 2 is true.

36. (¢): During discharging of a capacitorV = Vye "
where T is the time constant of RC circuit. At ¢t = T,
s

V="0=0377,
e

From the graph, t =0, V=25V .. V=037%x25V=925V
This voltage occurs at time lies between 100 sec and
500 sec. Hence, time constant T of this circuit lies between
100 sec and 150 sec.

37. (b): For uniformly charged sphere

1 Or
= - F 3 {R
4me, R (Forr<R) E
1
= Ine % (Forr=R) T
0
Ry
= 41:‘;_ % (Forr>R) '
o r

The variation of E with distance  from the centre is as shown

in figure.

38. (a) : Figure shows equilibrium positions of the two sphere.
T cosb = mg

. 1 q2 Q
and TsinB=F = - )
4mg, 4 :
tan@ = l qz ! 959 !
4me, dzmg TCOSR T ! T

When charge begins to leak from 2
both the spheres at a constant rate, <A: Ts;ne:

»F
then < B c
1 ¢ > ¢
tanfl = 3 v 35 v
41[.5220 x“mg mg mg
DI E— ( tan0 = i)
21 4n80x2mg 21
x .49
or Eﬂx—z or q2 oc x3 = q =< x3/2
dq 3 ndx —1/2 ( . ﬂ _ )
dt oo 2x d or vecx ST constant
39.(d):op=ar’+ b
Electric field, E= %‘T’:—Zdr (1)
According to Gauss’s theorem, @Edﬁ:%
0
. 2 Ginside . .
or —2ardms _-_o (Using (i))
Ginside = — 850““’”3
Charge density inside the ball is
Ginside . —8¢ CITU'3
pinside = ﬁ .. pinsidc = ﬁ
gnr’ 3
Pinsige = —04E,

40. (d) :

mg mg
Initially, the forces acting on each ball are
(i) Tension T (i1) Weight mg
(ii1) Electrostatic force of repulsion F

For its equilibrium along vertical, Tcos® = mg (1)
and along horizontal, 7sin® = F ...(i1)
Dividing equation (ii) by (i), we get tanﬂ:% ...(1i1)

When the balls are suspended in a liquid of density ¢ and
dielectric constant K, the electrostatic force will become
(1/K) times, i.e. F’ = (F/K) while weight

mg’ = mg — upthrust

= mg — Vog [As upthrust = Vog]

w1 r-g]
L P p
For equilibrium of balls,

o F_ F .
tan@®” = mg - Kmgll—(67p)] /)] ..(1v)

According to given problem, 6" = 6



From equations (iii) and (iv), we get K = 0)
_ P _ 16 _ (1-4

K= -9~ T6-08 * o

41. (¢) : Consider a

thin spherical shell of

radius x and thickness

dx as shown in the

figure.

Volume of the shell,

dV = 4nx’dx

Let us draw a Gaussian surface of radius r(r < R) as shown

in the figure above.

Total charge enclosed inside the Gaussian surface is

m—!pdV Ipo(4 R)47tx2dx—4n:p0_[( )dx

. [ S x_“] - [i %,iJ

‘4“p0[12x AR by =4 137 4R

_4np0[i13 _,.4} [ég_ijl

T4 137 TRIT™[37 TR

According to Gauss’s law Ed4mr’ =
P

E4nr’ = &, 3R

_ P [———J Por [*—LJ
4mr’e, L3 R4 4e, L3 R

Gaussian surface

0

42. (d) : Linear charge density, ?L—-Lr

Consider a small element 4B
of length dl subtending an angle
dO at the centre O as shown in
the figure.
Charge on the element,
dg = A\dl

=hde (. do=<L)
The electric field at the centre O due to the charge element is
1 dq _ Ardf
411'20 2 41!;501*2
Resolve dE into two rectangular components

By symmetry, [dEcosfi=0
The net electric field at O is

dE =

R ~
=[drsing(-) —J L)
qusmedﬂ ( s )
o 4n’e,r T
qsmedﬁ A q 52 q A

=- = ~[—cosB ==

(J) an’e J 4nle,” [ b7 2r’e,r’ /
43. (a) : The force of repulsion by Q is - ‘.f'
cancelled by the resultant attracting force A 19
due to g~ and ¢~ at 4 and B. e
Force of repulsion,
Fo 1l 0 _ 1 0 0 B

CAney (dP+ad)  Amey 247
Total force of attraction along the diagonal
(taking cos® components)

P 0
Work done in moving 100e” from P to Q,

(Work done in moving 100 negative charges from the positive
to the negative potential).

W= (100e)(Vo— Vp) = (-100 x 1.6 x 1079)(~14 V) =2.24 x 10716

r’

45. (¢) : If the charge density, p= Q4
nR

The electric field at the point p distant r; from the centre,
according to Gauss’s theorem is

E-4mr> = charge enclosed/g,
E.4nr} --SL[pdV
= FE.4m’ —-—[ QRF dnrdr = E = er

Eom 4neyR

46. (c¢) : Work done = Potential difference x charge
=(Ve—"Va) xq,

V4 and Vs only depend on the initial and final positions and

not on the path. Electrostatic force is a conservative force.

If the loop is completed, V4 — V4 = 0. No

net work is done as the initial and final

potentials are the same.

Both the statements are true but statement-2

is not the reason for statement-1. A B

E
47. (b) : The electric field for a
uniformly charged spherical shell is
given in the figure. Inside the shell,
the field is zero and it is maximum at

the surface and then decreases, i.e., OA =C
Eo 1/72 r
E :% outside shell and zero inside.
TEy -1
48, (@): c=54_o,1012F
d k=6
L . ggkA .
With dielectric, C = 7 %
_ SoA * 3 _ . SoA * 6
G d/3 9C; G 2d/3 ¢
: - GG : , i3 2d3
- Cotal = G +G, as they are in series.
- 9%?69,(7 :%xc or 2 2x9x10 F = Cyyp = 40.5 pF
49. (a) : The potentlal energy of a charged capacitor
2
-9
Ui= 2C

where U, is the initial potential energy.



2
If a dielectric slab is slowly introduced, the energy :ZqTC

Once is taken out, again the energy increases to the old value.
Therefore after it is taken out, the potential energy come back
to the old value. Total work done = zero.

50. (a) : Given : Potential V' (x) = 20
X% -
Electric field £=—=9" _ i( 20 jz 40x
dx dx\ 2 _4) (x*—4)?
At x =4 um
40x4 160 _10
=———=—n=—V/um

[16-4> 144 9

Positive sign indicate E is in the +ve x direction.

51. (a) : “Unit positive charge” will be repelled by 4 and B and
attracted by — ¢ and — ¢ downwards in the sameqdirection.

If they are exchanged, the 7 Bq
direction of the field will be

opposite. In the case of potential, as it

is a scalar, they cancel each other

whatever may be their position. D c

Field is affected but not the potential. —4 —4

52. (a) : Let E be emf of the battery
Work done by the battery W = CE?

1 2
Lo, U 2%
Energy stored in the capacitor U ==CE* ... —= -
gy p U 2C TS 3
53. () : A =+2i +42]
- 2
AT
B=2i+0j A
or |K|=n=2 n/(2,42)
Potential at point A4 is 5 X
3 - (0, 0) (2,0
__ 4 1 10 x10 <—rH—3
dneggr  4me, 2

, o 1 g 1 10°x10°
Vy=— 1 _
Potential at point B is ¥p 4meo 1, 4me, 2

VA - VB = O.
54. (d) : When the spherical conductors are connected by
a conducting wire, charge is redistributed and the spheres

attain a common potential V.

Intensity E, = 1 Q_,24
4mey RA
or _IxC V. (Ane RV 1V
4 4me,RY 4me,RY R,
Similarly £, =~ . La_Rs 2
Ry Ey R, 1

55. (b) : An electron on plate 1 has electrostatic potential
energy. When it moves, potential energy is converted into
kinetic energy.

*. Kinetic energy = Electrostatic potential energy

or %mv2 =eAV

[2exAV sz1.6x10“9 %20

V= =
TN m  oaixi0™
56. (d) : In a non-uniform electric field, the dipole will

experience a torque as well as a translational force.

57. (b) : Energy of capacitor = Heat energy of block

1 2ms AT
ECszmsAT or V=1/T

58. (¢) : n plates connected alternately give rise to
(n — 1) capacitors connected in parallel
Resultant capacitance = (n — 1)C.

or v =2.65x 10° m/s

1 0 1 0
59. (d): Ly ¥
@ V= 4ney R 4mey [p2 4 42
- 1 9, 1 0 4 — B
4ng, R 4mey [p2 . 72 Ro+d
0 0 \/R +d R
d
“VaVp = ijrsQ{R 22 2}
0 +d +0 -0
__Q 1 1
2neg | R [R2 4 42
60. (c) : Resultant intensity = 0
1 8¢ 1 2_q: 0 4 B
4ney (L+d)* 4mngy d*
+ 8¢ -2q
or (L+dP?=4d . d
or d=1 S < >l
Distance from origin = 2L
T ,?TCOSG
61. (b) : Tsinb = og/g,
T cos® = mg
tan 0 = —4
gying

o is proportional to tan®.

62. (b) : Consider the four
forces Fl, F2, F3 and F4
acting on charge

(—0Q) placed at A4.
Distance CA=+2a
F,
ﬁa a E 9 a
Distance Ed=--—=-L
2 2
For equilibrium, consider forces along p C
DA and equate the resultant to zero —Q a )
L QXQ L Ox Q _1_Ox qc0s45° 0
4mey (DA)* 47580 (C4)? 4nz—:0 (EA)*
0. Q 1 4 1
=+= - =0 I+ ——
or az J_ or O 5 J_ =q\2

24° a*/2
or 97 %|: :| % +2\/§)



63. (d) : Energy is conserved in the phenomenon

.. 1 5 kqQ .
Initially, St === (1)
1 k
Finally, 5 m(2v)’ = qr—lQ (i)
From eqns (i) and (ii), we get

2

. 1 ¢q .
64. (d) : Initially, F = -
@) : Inidially, F = ()

When the third equal conductor touches B, the charge of B
is shared equally between them.

Charge on B:gzcharge on third conductor.
Now this third conductor with charge (%) touches C, their total
charge (q+%) is equally shared between them.

Charge on C = 3Tq = Charge of third conductor

3
New force between B and C—;z(q qj éF
4ng,d*\2 4 8

65. (b) : Force on (—¢q;) due to ¢, = —q1q22
4me,b
9,
F, = alon
1 4TE80b2 g (9192)
Force on (—gq,) due to (—g;)= M
4neya
%4,
F, = 2 as shown y
2 4:|'r,E‘.0a w 4
F, makes an angle of (90° — 6) 4
with (¢,9,) 0
Resolved part of F, along ¢,q, ] F,
= F, cos (90° —0) 0 X(90°-0) " g, *
_ 4958in0 0 F
Ameya along (¢,9>) :
. Total force on (~¢,)= | N2 5 L s1n26 along x-axis
4meyb 4neya
x-component of force oc|: qg sme}
a

66. (d) : Energy of condenser

—1842
J1Q7 1 BX10) gy

2C 27 (100x107%)
67. (c) : Potential at any internal point of charged shell = 4 _
4ne R
. __1 20
Potential at P due to Q at centre = 4, R

2
Total potential point = 47:8 R 4TCSQ0R pross R(CI 20)

68. (b) : Aluminium is a good conductor. Its sheet introduced
between the plates of a capacitor is of negligible thickness.
The capacity remains unchanged.

A
With air as dielectric, ngOT
04 g4
With space partially filled, C'= (;—t) ——d =
69. (a) : According to Gauss theorem,

(¢2—¢1)=%=>Q=(¢2—¢1)80

The flux enters the enclosure if one has a negative charge (—
g,) and flux goes out if one has a +ve charge (+¢;). As one
does not know whether ¢; > ¢0,, ¢, > ¢, O = ¢, ~ ¢

70. (a) : C=4nggR=—5=1.1x10"""F
( ) 0 9><109
71. (d) : When the system of three charges is in equilibrium,
d d

Oxq ,_0xQ _, ke & |

dnegd®  4mey(2d)?
Q q Q

or ¢q= —%
72. (b) : Total capacity = nC .. Energy :%HCVZ
73. (%) : Electric flux through A4BCD = Zero for the charge

placed outside the box as the charged enclosed is zero. But
9
for the charge inside the cube, it is g, through all the surfaces.

q
For one surface, it is gg .
0
* (Option not given).

w_ 2
. : = s V="====0.1volt
74. (a) : W=Q0V 020 0.1vo

==
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