Chapter 12. Electrostatics

1. Acapacitor 1s charged by a battery. The battery
15 removed and another 1dentical uncharged
capacttor 18 connected 1n parallel. The total
electrostatic energy of resulting system
(a) decreases by a factor of 2
(b) remains the same
(¢) 1nereases by a factor of 2

(d) increases by a factor of 4 (NEET 2017)

2. Suppose the charge ol a proton and an electron
differ shghtly. One of them 15 —¢, the other 1s
(e + Ae). If the net of electrostatic force and
gravitational force between two hvdrogen atoms

placed at a distance o (much greater than atomie -

size) apart 18 zero, then Ae 18 of the order of
|Given: mass of hydrogen my, = 1.67 = 104 kg]
(a) 10 (b)y 1037 C
(¢) 10-7C (dy 10="¢C

(NEET 2017 )

3. The diagrams below show pefions of
equipotentials,

20V 40 v WY A0V 1” 'I,r:F '.3”?". ; 40V
(0
Att—n A B My ' 4 it
10V
iy oy 10N MY 0y Y
| I 1] v
A pestiv@ehiargeis moved [rom . to B in each
diagvanm,
(a) In dll the four cases the work done 1s the
same.

(b) Minmimum work 18 required to move ¢ in
gure (1),
(¢) Maximum work 1s required to move ¢ n

figure (11).
(d) Maximum work 1s required to move g in
[igure (111) (NEET 2017)

4.  An electrie dipole 1s placed at an angle ol 30°
with an electric field intensity 2 > 10° N €1,
[t experiences a torque equal to 4 N m. The
charge on the dipole. 1if the dipole length 1s
2 cm, 18
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(a) 8 mC

(b)y 2mC (¢) SmC (d) 7 uC

NEET =11 2016)

A parallel-plate capacitor el area .1, plate
separation d and capacitunee (s filled with four
dielectric material§Waving dielectric constants
ki k.. kyand &, as showsarin the figure 1fa single
cdhelectricamaterial 15 to be used to have the same
capaciance s capacitor, then its dielectric
cons@ntiids @iven by

=r{ﬂk P Al3 Al2

N S

ky

:

i

(a) k=k, +k,+k +3k,

(b) k= %ml +h,+ k) + 2k,
2 3 l

(©) E-k1+ﬁz+k3+k4
L i sl | 3

() (NEET =11 2016)

t—t—t—
k ko ky k3 2k
A capacitor of 2 ul is charged as shown in the
diagram. When the switch 815 tumed to position
2, the percentage ofits stored energy dissipated 15

1 2
1
VT 2T T 8uF
(a) 75% (by 80%
(¢) 0% (dy 20%

(NEET-I 2016)

Two 1dentical charged spheres suspended from

a common pomt by two massless strings of
lengths /. are mitially at a distance o (d = < )
apart because ol their mutual repulsion, The
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charges begin to leak [rom both the spheres at a
constant rate. As a result, the spheres approach
each other with a velocity v. Then v varies as a
function of the distance x between the spheres. as

(@) veoex1? (h) veex!
(c) woc xi= (d) veex
(NEET-T 2016)

A parallel plate air capacitor has capacity €,
distance of separation between plates 1s o and
potential difference I"1s applied between the
plates. Force of attraction between the plates
of the parallel plate air capacitor is

cv: | CcW? Cv? cv?
@ g O S @ 5@ 5
(2015)

[ potential (1n volts) 1in a region 1s expressed
as 1'(x.y, z) = 6xy =y + 2yz. the electne held
(in N/C) at pont (1, 1, 0) is

@) —(2i+3j+k) (b) —(6i+9]+k)
© -Gi+5j+3k) () —(6i+5]+2k)
(2015)

The electric field in a certain region 1s acling
radially outward and 1s given by £'=Ar. Acharge
contained in a sphere of radius "a’ centred at the
origin of the field, wall be given by
(a) 4mela’ (b) g da’
(¢) 4mne Ada (d) Agya™

(2015 Cancelled)

A parallel plate air capacitor ol eapacitance (' 15
connected to a cell of entl' [ "and then disconnected
from 1t. A dielectmeslab of dielectric constant A
which can just All the wr gap of the capacitor, 1s
now mserted m it Which of the following 1s
incorrect?
(a) The ehange in energy stored 1is
l—cvﬁ(l -1 ]
2 K
The charge on the capacitor 1s not conserved.
The potential difference between the plates
decreases A times.
The energy stored in the capacitor decreases

(2015 Cancelled)

(b)
(c)

(d)

K times,

Two thin dielectric slabs of dielectric constants
K, and K, (K| < k) are inserted between plates
of a parallel plate capacitor, as shown 1n the
figure. The variation of electric field £ between
the plates with distance ¢ as measured from
plate P 1s correctly shown by

13.
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(d) BERE N (2014)
U o —p

A conducting sphere of radius R 1s given a
charge O. The electric potential and the electnic
[1eld at the centre of the sphere respectively are

| 0 Q ,
(a) zero and (b) — and zero
(c) < and (d) both are zero

C 4TIEHR 4]‘1‘.’-1:‘{],!?2 ) bolth are zerc

(2014)

In a region, the potential 1s represented by
Fix, v, z) = 6x — &xy — 8y + Gyz, where I71s in
volts and x. v, z are in metres. The electric force
experienced by a charge of 2 coulomb situated
at pomnt (1, 1, 1) 1s

(a) 65 N (by 30 N
() 24 N (d) 435 N (2014

A, B and " are three poimnts i a uniform electne

field. The electric potential 1s

-
B *A -
S h_]'_'_'
ol >
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(a) —0O/M4

(a) maximum at C

(b) same at all the three pomnts A, B and C

(¢) maximum at A

(d) maximum at B (NEET 2013)

Two pith balls carrving equal charges are
suspended [rom a common point by strings of
equal length, the equilibrium separation between
them 1s . Now the strings are ngidly clamped at
half the height. The equilibrium separation
between the balls now become

J

(@ [%] (b) [%} (© [%]_m:: [;ﬁ}

(NEET 2013)

An electric dipole of dipole moment p1s aligned
parallel to a uniform electric field /. The energy
required to rotate the dipole by 90° 1s
(a) p°E (b) pE
(¢) infinity (d) pk”

(Karnataka NEET 2013)

A charge ¢ 15 placed at the centre ol the line
joining two equal charges (), The system of the
three charges will be in equilibrium ify is equal to
(by OM4  (€) 012 (d) 02
(K arnataka NEET 2013)

An electric dipole of"moment p 1s placed in an
electric field ofantensity £, The dipole acquires
a positionsuch that the axis of the dipole makes
an angle O with the direction of the feld.
Assuming thatthe potential energy of the dipole
to be zera When 0 = 90°, the torque and the
potential energy of the dipole will respectively be
(a) pEsmO, —pEcos®  (b) pEsinb,-2pEcost
(¢) pEsin®, 2pEcosO  (d) pEcost, —pEsint)

(2012)

Four pomt charges —Q. —. 2g and 20 are placed,
one at each corner of the square. The relation
between Q and g for which the potential at the

centre ol the square 1s zero 1s

() O=-¢ b g=-1
q

() O=gq (d) Q=1 2012
q

21.

22.

23.

24.

25

26.

143

What 1s the flux through a cube of side a 1l a
pomt charge of ¢ 1s at one of 1ts corner’

2q q q g . 5
(a) € (b) BED (c) & () Z—EGEHT'
(2012)

A parallel] plate capacitor has a uniform electric
field £ n the space between the plates. If the
distance between the plates 1s d and area ol each
plate 15 ., the energy stored n the capacilor 1s
E=Ad

g

(b)

1 4
(a) EEUE'_

(c) %EDEEM @ e kEAd

(Mains 2012, 2011, 2008)

Two metallicspheres of radn 1 em and 3 cm are
are gvenrcharges of —1 = 10~=Cand 5 x 10~ C,
respeatively. IT these are connected by a conducting
wire, the final charge on the bigger sphere 1s
fa) 2x 10°C (b) 3= 10=C

(€ 4x 102C (d) 1=x102C

(Mains 2012)
A charge  1s enclosed by a Gaussian spherical
surface of radius R. If' the radius 15 doubled. then
the outward electric flux will
(a) 1ncrease four times
(b) be reduced to hall
(c) remain the same
(d) be doubled (2011)
Four electric charges +¢.+g, —q and —j are placed
at the corners of a square of side 2L (see figure).
The electric potential at point A, mudway
between the two charges +g and +g, 1s

(a) L%‘I(l +5)

dme +] g
1 2q 1)
(b) —l1+—= |
41‘EEL-_| L [ \EH
1 2 1 e
(c) —|1-—=
dney L _ \EJ
(d) zero 5 (2011)

Three charges, each +g. are
placed at the corners of an
1sosceles triangle ABC of
sides BC and AC. 2a. D and .
E are the mid points of BC 8 D
and CA. The work done in taking a charge
from D to E 1s

C
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dmeqa Breqa dmeqna

(Meains 2011)

(a (d) zero

27. The electric potential V at any pont (x, y, ), all
In metres mn space 1s given by V =4x* volt. The
electric field at the pomnt (1, 0, 2) in volt/meter, 1s
(a) 8 along negative Y-axis
(b) 8 along positive X-axis
(¢) 16 along negative X-axis
(d) 16 along positive X-axis (Mains 2011)

28. Two positive 1ons, each carrving a charge g, are
separated by a distance d. II' F 15 the force of
repulsion between the 1ons, the number of
electrons mussing from each 1on will be
(e being the charge on an electron)

dme Fd- dme Fe”
— (b) -
e uf"‘

4me Fd” ey Fd”
© \—2— & 2 (2010
E

29. A square surface of side L meter in the plane of
the paper 1s placed i a uniform electric field
E(volt/m) acting along the same plané at an
angle 6 with the horizontal side ol the square 48
shown n figure.

(a)

g

The electrie Aux linked to the surface. i units
of volt m s

(a) EFE* (b) El-cost
(¢) FL*sm® (d) zero (2010)

30. A series combination of n, capacitors. each of
value C,. 15 charged by a source of potential
difference 4V, When another parallel combination
of 1, capacitors, each of value C,, 1s charged by
a source of potential difference V. 1t has the same
(total) energy stored i 1t, as the first combination
has. The value of C,, in terms of C, 1s then

20 n
@) —L (b) 16-2C,
it 1y
‘ M _ 16C1
(c) 2 ==L (d) (2010)
”I ”1”:
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Two parallel metal plates having charges +0 and

—( face each other at a certain distance between

them. If the plates are now dipped in kerosene

oil tank. the electne field between the plates will

(a) become zero (b) 1ncrease

(¢) decrease (d) remam same
(Mains 2010)

from the centre

The electric field at a distance

of a charged conducting ﬂphuﬁbz‘ﬂi shell of radius
R 18 E The electric field atva distance gi'mm
the centre of the sphere.is

. ; E E

(a) zero (b)) E h = (d) 3

2
(Meains 2010)

Three congentric spherical shells have radu a, b
and ¢ f@ = b <€ ¢y and have surface charge
densifies’ ™= o and o respectively. I 17 1", and
I, denotethe potentials of the three shells, then,
tor c="@=+h, we have
w k.=, (b V#2121,
W V.=V, =V, @) Vo=V, #V,
(2009)
Three capacitors each of capacitance (" and of
breakdown vollage I are joined n series. The
capacitance and breakdown voltage of the
combination will be

V

(&) BEKT; (b) 3V

|y w|n

(c) 3C.3V (d)

%
T (2009)

bt

The electrie potential at a pomnt (x, ¥, 2) 15 given
by V'=-xy—xz"+4.
The electrie hield at that pomnt 1s

(@) E=i12xy+ J(x*+y%) +k Bxz - y?)

E
(b) E=12’+ jxyz+kz*
(€) E=1@2xy—z)+ Jxy* +k3z%x

(d) E=i 2xy+27)+ ,r x>+ Ei*u:zl (2009)

A thin conducting nng ol A

radius R 1s given a charge K
+(. The electric field at the

centre O of the ring due to € B
the charge on the part AKB
ol the ring 1s £ The electric
field at the centre due to the
charge on the part ACDB of the ring 18

[

(a) K along KO (b) 3E along OK
(¢) 3k along KO (d) E along OK
(2008)
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The electric potential at a point n free space
due to charge O coulomb 1s O = 10" volts, The
electrie field at that point 1s

(a) 4me,O = 10* volt/m

(b) 12me O x 10°* volt/m

(¢) 4me ) = 107 volt/m

(d) 12me, 0 = 10* volt/m 2008)

Ahollow eyhinder has a charge g coulomb within
it IF /s the electric [Tux m umits of voltmeter
associated with the curved surface B, the flux linked
with the plane surface 4 in umts of V-m will be

} q B
by &
3 .
I ¢
. il (8- L0
(¢) b_“ (d) 2[ g ¢']

2007)

Charges +g¢ and -q are placed at ponts 4 and

B respectively which are a distance 2L apart, C'1s

the midpoint between 1 and B, The work done 11
moving a charge +( along the semicircle CRIVIS

qQ

(@) 2ne, L

qQ

- omE L

qQ

(¢) () (2007)

dme, L
Three poifit:chinges +¢. —2¢ and +¢ are placed
at pomis fe=0r=a, z=0), (x=0,y=0,z=0)
and @ =& y = 0, z = 0) respectively. The
magnifiiderand direction of the electric dipole
moment vector of this charge assembly are
(a) JE;__:.;: along the line joining points
(x=0.y=0,z=0)and (x =a,y=a,2=10)
(b) ga along the line joimng pomts (x = 0,
y=0,z=0)and (x=a,y=a,z=10)

(c) \chf along +x direction

(d) V2ga along +v direction. (2007)

Two condensers, one of capacity (" and other
other ol capacity ('/2 are connected to a -volt
battery. as shown in the figure. The work done
in charging fully both the condensers is

42.
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Ta— — i v

3

| 2
By —C¥"
(D) 4

2y —ICVF
(a) 4

| 4
(¢) ;CV'

(dy 2C717 (2007)

A parallel plate air capacitor 1s charged to a

potential difference of I"volts. Adter disconnecting

the charging battery the distange between the

plates of the capacitor a8 intredsed using an

insulating handle. A8 @ result the potential

difference betweer e plates

(a) 1ncreases (b) decreases

(¢) does mot change (d) becomes zero
(2006)

Anelectnedipole of moment p i1s lying along
aumilorm electric hield E The work done in
fataling the dipole by 90° 13

@ pE (by V2pE
() pli/2 () 2pE

A square surface of
side L metres 15 in the
plane of the paper. A A Wi
untform electric field >
E (volt/m). also in ..,
the plane of the paper

1s limited only to the lower half of the square
surface (see hgure). The electric flux in SI umts
associated with the surface 15

(@) EIF (b) El72g (¢) ELY2 (d) zero

(2006)

2006)

7414
v TTYT

A network ol four capacitors (|
of capacity equal to '} =, C,
C,=2C.C3=3CandC;=4C =G
are connected to a battery as C,
shown in the figure. The ratio |
of the charges on (' and C'4 15
(a) 4/7 (b) 3/22 Y

(c) 7/4 (dy 22/3 (2003)

As per the diagram a v
point charge +g 1s 4
placed at the ongin ©. 4
Work done n taking
another point charge
~( from the pomnt A
[coordinates (0. a)] to
another pomnt B

B
I
B
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|coordinates (a, )] along the straight path A8 1s
(a) zero

i 3
9@ 1 1. /34

b E
{ } Ik4ﬂ:E|_] H_,.-I
i 3
-g0 1 NG g0 1 a
. 2 Fe -
(€) Ihﬁl’."IIE“ ﬂlJ () {41’[&‘” ,ﬂz ~.,||"2

Two charges ¢, and v
q, are placed 30 cm _

apart., as shown in
the figure. A third '
charge ¢, 1s moved
along the arc of a g,

circle of radius 40 ¢, & P
cm from ("to D, A Hem B O
The change in the potential energy of the system

40 cm

18 k, where k 1s
4me,
(a) 8¢, (b) 64,
(c) 8¢ (d) 64~ (2005)

A bullet of mass 2 g 1s having a charge of

2 uC. Through what potential difference must
it be accelerated, starting from rest, to acguié
a speed of 10 m/s ?
(a) 3KV

(¢c) 3V

(by 50 kV
d) 50V J2004)

An electric dipole has the magnitude afats<harge
as ¢ and 1ts dipole moment 1s p. [T 4§ placed in
a uniform electric field £ ats dipble moment
1s along the direction of the field. the force on
it and 1its potential enexgy are respectively
(a) 2qg-F and muaumum

(b) g-F and p-E

(¢) zero and minimum

(d) q-E and maximum (2004)

Threc@apaeators cach ol capacily 4 UF are to be

connéeled in such a way that the effective

capacitamee 1s 6 WUF. This can be done by

(a) connecting all of them n series

(b) connecting them n parallel

(¢) connecting two n series and one 1n parallel

(d) connecting two n parallel and one n series
(2003)

A charge ¢ 1s located at the centre of a cube. The
electric flux through any face 1s

2y 4mg
@ 6(ane,) ®) 6(ame,)
biv?) 7

(2003)

© 6(ame,) @ 6(ame,)

58.

x>

Identical charges (—g) are placed at each corners
of cube ol side b then electrostatic potential
energy of charge (+¢) which 1s placed at centre
of cube will be
-4J2 ¢° -8v2 ¢

ne b ne b

_4.{?2 E"JE{I

o/
)3 me b D) Fre b

A capacitor of capacity 'y charged upto I"volt

and then connected to an uneharged capacitor

of capacity (5. The final peennal difference

across each will be
C,V

W T,

(s
(c) [._[ + '].Gl ]

Someeharges being given to a conductor. Then

is pétential 15

@) maximum at surface

(B) maximum at centre

(¢) remain same throughout the conductor

(d) maximum somewhere between surface and
centre. (2002)

A dipole of dipole moment p 1s placed in uniform

electric field E then torque acting on it is given by

(a) (b)

(2002)

CV
C,+C,
M}[l-cl

(b)

]v.

(2002)

(b) T=pxE
(d) 3=p-E. (2000)

(a) 'f:j{}-E
(¢) T=p+E
Energy per unit volume for a capacitor having
area 4 and separation d kept at potential
difference I"1s given by

1. V*
(a) "Z'En:f_g

1y
2€, d°

(b)
QE
2C"
Accharge O 1 C 1s placed al the centre of a cube,
the flux coming out from cach face will be

L 106 £ 103
Geq x10) e, x 10

S
(©) 24¢,
A charge () 1s situated at the corner ol a cube,
the electric flux passed through all the six faces
of the cube 15

(¢) lzCVI (d)

(2001)

(a) (b)

O
(d) E 2001)

Q2
2Eq
(2000)

(@) B, () gy © g @
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59. Electric field at centre O of semicircle
of radius a having linear charge

density A given as <)
2\ AT
(a) tod (b) m
5 }I. s o
(¢) Ine () F‘,ﬁ; (2000)

60. A capacitor 15 charged with a battery and energy
stored 15 [/ After disconnecting battery another
capacitor of same capacity 18 connected in
parallel to the first capacitor. Then energy stored
in each capacitor 15
(a) U/2 (by U/4
(c) 4U (d) 20

61. What 1s the effective capacitance between
points X" and 17

(2000)

C,=6uF
(a) 12 pk I
w18, oo e Gron
© 24ur X A o T B ooy
Sl C,=6uF
(1999)

62. When air 1s replaced by a dielectric medumnof
constant K the maximum force of attragtion
between two charges separated by 4 distance
(a) inereases A times
(b) remains unchanged
(¢) decreases K times

(d) increases K times. (1999)

63. Inbrnging an electron fwatds another electron,
the electrostatic gotentuilenergy of the system
(a) becomes zero (b) increases

(¢) decreascs (d) remaimns same

(1999)

64. A parallelpldte condenser with o1l between the
plates {@helectric constant of o1l K = 2) has a
capacitance ' If the o1l 18 removed. then
capacitance of the capacitor becomes

e

1 1 c
(a) wﬁi (h) 2( (¢) v2C (d) 5

(1999)

65. A hollow msulated conduction sphere 15 given
a positive charge of 10 uC. What will be the
electric field at the centre of the sphere 1f 1ts
racdius 1s 2 metres?
(a) 20 puC m?

(C) Zero

(by 5 uC m
(d) 8 nC m-

|-d |-d

(1995)

x>
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66. A particle ol mass m and charge ¢ 1s placed al
rest in a umlorm electnie held £ and then released.
The Kinetic energy attamed by the particle alter
moving a distance v 1s
(a) gEv (b)) qFE%

(¢) gEv- (d) ¢°Ey

(1998)

67. A pomt (J hes on the perpendicular bisector of
an electrical dipole of dipole moment p. I the
distance of O [rom the dipole 1s r (much larger
than the size of the dipole), _then the electric
field at O 1s proportional to
(a) p*and r° () pand r-

() p! and fd) pand r (1998

68. A point charge + g is placed at the centre of a
cube of side./. The eleetric flux emerging from
the cube 1§

ogl® q g
(a) o (b) 6l%,, (¢) zero (d) E_n
(1996)

69, The energy stored in a capacitor of capacity ('
and potential 1715 given by

e Y Cv* : Y 4 cv*
(@) — (b) 5 (¢) 5 ! ) 5
(1996)

70. Two metallic spheres of radu 1 em and 2 em are
aiven charges 107 C and 5 % 107 C respectively.
[f they are connected by a conducting wire, the
final charge on the smaller sphere 1s
(@) 3 x10°°C by 4 x 10 C
(¢) 1x107=C d) 2x1072C
(1995)

71. There 1s an electric field E mn x-direction. If the
work done on moving a charge o' 0.2 C through
a distance ol 2 m along a line making an angle
60" with x-axis 15 4 I, then what 1s the value ol £7
(a) 5 N/C (by 20 N/C
(¢) 3 N/IC (d) 4 N/C.

72. A charge g 1s placed at the centre of the line
joining two exactly equal positive charges .
The system of three charges will be m equilibrium,
if ¢ 15 equal to

(a) =¢Q (b)) Q2

(1995)

(¢) =04 (d) +0
(1995)

73. An clectrnie dipole of moment p 1s placed 1n the
position of stable equulibrium m uniform electric
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74.

held of mtensity £ This 1s rotated through an
angle 6 from the mtial position. The potential
energy ol the electrie dipole m the [inal position 1s
(a) — pk cos O (b) pk (1 = cos 0)
(¢) pE cos B (d) pE sin 0O (1994)
The given figure gives electric lines ol force
due to two charges ¢, and ¢,. What are the signs
of the two charges?

(a) q 18 positive bul ¢, 15 negative
(b) ¢, 18 negative but ¢, 1s positive
(¢) both are negative

TS,

76.

17

Charge ¢- 15 at the centre of a circular path with
radius - Work done in carrving charge ¢, once
around this equipotential path, would be

I g9, I ¢4,
: % %
@) 4me,” 2 (b) dme,
(¢) #ero (d) mfimte. (/994)

A hollow metallic sphere of radws 10 cm 1s
charged such that potential of its surface 1s 80 V.
The potential at the centre ol the sphere would be
(a) 80V (b)y 800V

(¢) zero () 8 W (1994)

Pomnt charges +4¢, —gand +dgare kept on the
X-axis at pommt ¥ 5Q, ¥ = a and x = 2a
respectively.

(a) only —g 1s 1n stable equilibrium

(b) all the charges arc in stable equilbrium
(¢) allofthecharges are in unstable equilibrium
(d) mene of the charges 15 1n equilibrium

(d) both are positive, (1994) (1988)
( Answer Key )
1. (a 2 (b 3. (a) 4. (b)) & (¢) 6. (b)) 7. (a) 8 (d 9 (d) 10. (a)
1. (b)y 12. (¢) 13. (b) 4. (d) 15 (d) 16. (d) 17. (b) 18 (a) 19. (a) 20. (a)
2l (b) 22. (¢) 23. (b) 24. (¢) 25 (¢) 26. (&) 27. (@) 28. (¢) 29. (d) 30. (d)
J1. (¢) 32. (&) 33. (&) 34 (b 35 (d) 36. (d) 37. (¢) 38. () 39. (¢) 40. (a)
41. () 42. (a) 43. (a) 44. (d) 45 (b) 46. (a) 47. (¢) 48. (b) 49. (¢) 50. (¢)
51, (b) 52, (¢) S§3. (b) S4. (¢) 55 (b)) 56. (a) 57. (a) S58. (b)) 59. (¢) 60. (b)
61. (d) 62. (¢c) 63. (b)y 64. (d) 65 (c) 66. (a) 67. (d) 68 (d) 69. (d) 70. (d)
7. () 72. (&0 73. (b)) M4 (¢ 75 (¢) 76, (a) 77. (¢
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TR DL R EXPLANATI ONs HCEAEEEHTEETEERR LR

1. (a): When the capacitor 1s charged by a battery
of potential 1", then energy stored n the capacitor,

U, =é—cv3 (1)

When the battery 1s removed and another identical
uncharged capacitor 1s connected n parallel

C, V2

[

N

C, VP

cv Vv
2

Common potential. V' = =
k> ' C+C

. Then the energy stored in the capacitor,
2

| | "4 > .
U_,- —E(ZC‘J[—Z-] -HCV (11)
From eqns. (1) and (1)

[/

that means the total electrostatic energy of resulting

system will decreases by a factor of 2.
2. (b) : A hydrogen atom consists of an el&tron
and a proton.
Charge on one hydrogen atom
=q,+t ., =—¢ + (e + Ae) = Ae
Since a hydrogen atom carry a net charge Ae,
Electrostatic force.

| (Ae)? |
F,= 5 (1)

will act between two hydiogerr-atoms.

— r_.l'

The gravitational force between two hydrogen atoms
IS glven as
Fo— G.ﬂ'irh.i'ﬂ';!
g = 9
d- | C o
Sice, the net force on the system 1s zero, /= F 1
Using eqgns. (1) and (11), we get
o 7
(Ae)y=  Gmy
R
4ame,,d 2 d?

(Ae)* = 4me,Gmj

=6.67 x 107"
Ae= 107 ¢

ELD)

x (1.67 x 107239 x 10%)

x>

3. (a) : Work done 1s given as I1"= gAl”
In all the four cases the potential difference from A to
B 18 same.
In all the four cases the work done 1s same.
4. (b):Here, 6=30°. F=2x= 10°NC?
T=4Nm,/=2em=002m,g="
T = pk sinb = (gl sind

T 4
q = 2 g ; = -1
Elsinf) 5, 10> XH.OE.N-;
4 T
= ._!=2}=:|{'.' Cs2mC
2x10 |
2e0 kA 2e0ky A
8, : Hg, Ci=—=—. G =
(c) : Here, C 3 2 1
| 2epky A
q -l - _ Zokd
3el d
Givensystem of C €, C', and C', can be simphified as
=
i
1 1 *B
e
| L
H
1 ] 1
= +
Cip C+Cy+Cy Cy
1 kepA
Suppose, €, ,, = —
AB Jd
I I l
BgA)| 2€g T 2504
k( 0 ] 0Tk +h +hg) 9k
d 3 d ¥ 3) d
I 3 I
= —= +
k E(kl ‘|‘k2+k3] 21&4
2 3 ]

—— +
k kl'I-kE +k3 ‘.'4

6. (b) : Initially, the energy stored in 2 UF capacitor 15

I
U = ]EL'"T“ =2 2% 10912=12x 10*]
Initially, the charge stored in 2 pF capacitor 1s
O,=CI"=(2 = 1091 = 21"* 10°° coulomb, When
switch 815 turned to position 2, the charge flows and
both the capacitors share charges till a common
potential I". is reached,
total charge 2V x107° V

Ve = : - =— volt
total capacitance (2 4+8)x 107 5
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Finally, the energy stored in both the capacitors

U I 2+8 Ifl'[vf v 1023

o= = x ~h — = — =B, ]
Ui=U

% loss of energy, Al = — % 100%

)

2 2 -5
O =VEIXI0 009 =80%

v x107°
7. (a)
2
kg .
2
v
mg
From figure, 7" cos 6 =mg oitr)
qu
T'sin 0= _\'E— =)
Jl'»:n.’,-'z
From egns. (1) and (11), tan 8= 11”1!;
= 5 1 "I
Sinee 015 small, . tan O =sm b= -'2?
2
x kg~ L
I =:' L — x N . 32
2 ¥mg 9 lp T
dg 3 —dx 3
e JLLE LM R o
dt 2 df 2
| g
Sincee, i =constantl
1

8. (d) : Force of attraction between the plates of
the parallel plate awr capacitor 1s
F = Q
2e5A
where O 1s the charge on the capacitor, € 1s the
permuttivity of Iree space and 4 1s the area of each plate,
But O =CI’

and C =$ or g,A=Cd
¢
22 2
p = cv:_Cv
20d  2d

x>

9. (d) : The electric lield E and potential 1" a
region are related as
4 dV~ dV ~ odV 4
T e ML M
dx dy " oz
Here, V(x.y,2) =6xy -y + 2yz

. [o 2 9 j
E = —| —(60y— y+2y2)i + — (6xy— y +2y2) ]
ey dy

+i{'ﬁx}' - y+2yz }E]
[
= —[(63)i + (6x—1+22)k + (230k]
At pomt (1, 1. 0).
E = —{(6(1))i + (6(1) = 2000 j-+ (2(1)k]
= —(6i+5] + 2k)
10. (a) According 10
question, electrie field vanesas
E=dr
Here r 1s the radial distance.

Al r = g il= (1)
Net Hux émufted from a spherical
q..,
sutfaceol radius @15 Oy = %
=()
= (Aa)x (47::13} =4 [Using equation (i)]
By
g = 4ne Ada’
e |
: | A=
q Gy ;

11. (b): =

disconnected

g=Cl"= I"=q/(C
Due to dielectric insertion, new capacitance

£.=CK
2 P
Initial energy stored in capacitor, U, =2"T—C
g
Final e ' stored 1n capacitor, U, =
inal energy stored in capacitor, U ==~
Change 1n energy stored, AL/= U, - U/,
¥
17 (1 ] I
AU =1 [——I)=—CV3[——1]
20\ K 2 K
New potential difference between plates
. .
CK K

12. (¢)
13. (b) : For the conducting sphere,
Potential at the centre = Potential on the sphere

__1 0

ey R
Electric held at the centre = 1)
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14. (d) : Here, I'(x, y. 2) = 6x — 8xy - By + Oyz
The x, y and z components ol electric lield are

1% J
E.=- = —E}I{fu —8xy—8y+6yz)
=—(6-8y)=-06+38y
dvV. 0
E;=— e dy{mﬂﬁﬂ-ﬂv+ﬁu}
= —~(-8x — H+(r'} 8x +8 -6z
dv
E.=- - rJ {ﬁt —&xy—8y+06)yz)=-6y

E=E,i+E,j+Ek
=(—6+8y)i+@8x+8—6z) J—6yk
Atpomt (1,1, 1)
E=(~6+8)i+(8+8-6)] -6k =27+10) -6k
The magnitude of electric field E 1s

E=\E2+E2+E2 = (2> +(10) +(-6)°

=2f35 NC™

Electrie force experienced by the charge
F=gE=2Cx2/35 NC' =435 N
15. (d) :
potential decreases,
V= VeV,
16. (d): Let m be mass of
each ball and ¢ be charge
on each ball.

: 4 ; i
[“orce of repulsion, IeosO &
! el E
P 1 7 R TR
4HED r_,_" s , >
In equilibrium Wy (a)
TeosO=mg L (1)
Tsmb=F (1)
1 g
F o Ane,

Divide (1) by (1), we get, tant =

mg mg

From ligure (@),

1.9
r/2 _ Ameg i (1)
y me
17
tan t}’ _ M
my
From figure (b)
i
1 ll'r_ (D)
r'f2 J 411:5[] J"rz _ {ﬂ]
y/2 My
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In the direction of electne held. electne..,

191

Divide (1v) b'-, (111), we gel

Er r‘
r ...FE
2
r ¥
38, T o .
2 N2

17. (b) : Potential energy of dipole,
/=~ ;:uE'i_’a.:m‘.{-]1 - unsB]]
Here, 0, = 0°, 0, = 90°
U=~ pl(cos90°® — cos0®) =— pl(0 = 1) = pk

18. (a) : The situation 1s as shownan the hgure.
0 1 0
A C A
g L s

Let two equal charges O eaclplaced at points A4 and

B at a distance rapart, (' 18 the centre of AFB where

charge ¢ 1s placed,

For equilibrium, netforce on charge O =0
192, 1 & _,

dme, 7 4'!'EED (r/2)
1 Q° 1 40Qq
— == = Qz_al. = —
dme, 1~ dme, r- = 409 4

19. (a) : Torque, T= plsn0

Potential energy, U =—pFkcost

A
20. (a): Q- _‘.H—q
q _j:aj_
o) B 0 e

20 a 24
Let a be the side length of the square ABCD.

AC=BD=«,|I'HE+::'.3 =::r\)'§
~OB=0C 2 _ a
2

2
Potential is a scalar quantity.
Potential at the centre O due to given charge
configuration 1s

=0D=

v 1 [CO o e, 20T,
TiE
D [H {I] [H [ )
= =0J-q+2¢g+20=00rQ+g=0or Q=-¢
] y
/
21. (b): !

2

‘—-Zﬂ—-}'
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Eight 1dentical cubes are required so that the given
charge ¢ appears at the centre of the bigger cube.
Thus, the electric flux passing through the given cube 15

3! (
= g[ |t
&y ) B
22. (c¢) : Capacitance of a parallel plate capacitor 1s
EnA
C= ~%— (1)
Potential difference between the plates 1s
I"=Fd (1)
The energy stored in the capacitor 1s
1 » 1[exA 3 3 : ki
U=-CV- == L] Ed)” (Using (1) and (11))
2 2 )l &
= %EDEEHJ

23. (b) : When the given metalhie spheres are connected
by a conducting wire, charge will flow tll both the
spheres acquire a common potential which 1s given by
Common potential,

1T

-=221+C1

Ax10= +5%x10
4meq Ry +4nenR,
4x107>

dmeg(1x1072 4 3%1072)
_ 4x107 oD
4mey x4 %107

Final charge on the bigger sphere 15
4 %107
.‘j:ﬂ‘fn i ¥ 10

= 4meg x 3% 1072 2 (Using (1))

=3 x ]10*C
24. (¢) : Accordingto Gauss's law
0, = Senlised
: €
[ the radius of the Gaussian surface 15 doubled, the
outward electne Tux will remaimn the same. This 18
because electric flux depends only on the charge
enclosed by the surface.

25. (¢) : Assthenudpomt P g ]
of P§
PA=AS=L TA 2L
2 2
AR = AQ " J(SRJ ¥ (AS} - r?: . —]
=L + (L) = LV5 21

ilectrie potential at point A due to the given charge
conliguration 1s

Get More Learning Materials Here : &

1 { NG (fﬂ}
A" 4ne, | PA A‘? AQ AR
_ 1 Ja,qa__q _ =1_]
dney | L L L-,/_ Lv"_
_ 1 [29 2 1290, 1
dmeq | L N5 | 411:LD \/E
26. (d) :

|'='*

Here, AC' = B(C' = 2a
D and £ are themudpoints of BC and AC.
A=k =a and BD=DC=a
In AADC, @APY= 1C) - (DCY
= (2a)* —(a)y
AD =3
Stmmlarly;potential at point D due to the given charge
canfiguration 1s

=4a — "= 3a°

1 [q . g9  q }
Vi + =
i 47&9[35 DC ' AD

m 1+]+1 o 2+—1-- -
4ﬂLD |:ﬂ i 'VE.LT *’-]-HEDIT JE Q)

Potential at point £ due to the given charge

configuration 18
vy =1 [q+fr+tr]
dmen| AE EC BE

g 1.1, 9 |5, L :

4me ” fN!_ }

From the (1) and (11), 1t 15 clear that
V=T,
The *ﬂ.*urk dum: in taking a charge O from D to E1s
W=0(,.-V,)=0 (o V,=F,)
27. (a): E=-VV
Ad A

where ¥V = §-2 +j_ + k-
th‘ dy oz

Fan ’;dV ;dv_i_EaV
ox Ay 0z

Here, I'=4x* o E=-8xi
The electric hield at point (1, 0, 2) 15
E 1L,0,2° BiVm'

So electrie field 1s along the negative X-axis.
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28. (c¢) : According to Coulomb’s law, the force of
repulsion between the two positive 1ons each of charge ¢,
separated by a distance 15 given by

po_ 1 @@
dne, -

et
4TIIED:'F

g° = 4ne Fd

q =+J4ne Fd (1)

Since, g = ne

where,
n = number of electrons missing from each 1on
¢ = magnilude ol charge on electron

n=14
=
b angoFd” (Using (1))
¢
B /mDFdE
o=
29, (d)

30. (d) : A series combimation ol n, capacitors each
of capacitance ', are connected to 417 source as
shown n the hgure.

< >
T —
'C] C] L[

4V

|

Total capacitance of the series"@ombuiation of the
capacitors 1s
1. 1 1 1 "

=t — + el PO 17, terms = —-
G 6 G g ) e &
C
or Ch_z—i (1)
"

Total energy stored in @ series combination of the
capacitors s

1 : T EE, 5
. =§c5(4vf'=5[”—1](4")“ (Using (1)) ...(ii)
1

A parallel combination of i1, capacitors each of capacitance
(', are connected to " source as shown 1n the figure.

C,
Fy
o
”.1 ;
G,
Y
G
L
I
1/

IFor kerosene o1l A > |

193

Total capacitance of the parallel combination
of capacitors 1s

C =00 i + upto n, terms = n,C,
or {_:_—_'-.'i'jfj i)
Total energy stored in a parallel combiation of
capacitors 1s

u =+cv?
P oo P
1 a Voo PR
= ‘2"(”2'::)0!)‘_ (Ijﬂlﬂg (111)) (1v)
According to the given problem,
U=U
x ol

Substituting the values of & _and @ “from equations
(1) and (1v). we get

1.6 SO | e
— — 4V == (nC,)]
3 BV =g (.CIOF
or Cilb =”’C‘E or C; = 166,
n . 11y

31. (e) : Eleetric field between two parallel plates
placed in vicuum 1s given by

a3
E=—
Ep

. g, = . 5 a
I a medium of dielectric constant K, E' = —

] 5
= E'<FE g

32. (a): Electric field mside a charged conductor 1s
always zero.

33. (d): v,1=4] {“M‘Eu‘fﬂ}
Tﬂ:‘” al l':-'
2

4m luzn b:n Fal n}
- - +
i

dme, | a b
[ & 1 :
|l laog b°'c c¢°C
Vd — - "|" H +a
€y | @ b ¢
| la*c ba o Ja
VH — " = -+ * '
€y | P b ¢
. - 5
| |la’c b°c c’o
V{" e . — -|- 1
En | € C i

Givenc=a+b.
Ifa=a,b=2aand ¢ = 3a for example, as e > b > a,

i

. 9 - T
| {a 7 4ft“n+f."'n'

Vi=—:+1
A €y | a 2a o
' .-' L
1 |la*c 4d’c o
VH: + —_ + -
€y | 2a 2a &

t o
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1 |a’c 4d’c o
V'-"_' == o +
€y | 3a 3a ¢
It can seen by takig out common factors that
VisV.o Vy e, Vo=2Vi#l,
34. (b) : Three capacitors of capacitance C each are
N series.
e . C
lotal capacitance, C,,, = e
The charge 1s the same_ (). when capacitors are i seres,
, 00
wotal = "~
C C/3

35. (d) : The electric potential at a point,

=3V.

I'=—x*y—xz*+4.
aV » oV » oV

—ft—j +—k
dx hy oz

E = ?[23}! +27) 4+ :;',1:1 + E{hzz]

The field E=-VV =—

The fields at O due to AC and BD cancel each ther
The field due to ("D 1s acting 1n the direction @K and
equal in magnitude to £ due to AKB.

37. (©): V= L 2., O.10" valts
dne, r
'L =4'TEE” I{:l] l
r
£ = potential = 0310Wx 4ne, 10"
&

= = 4ng @] 0= 50lt/m

38. (d) : Tetd, 0, and . are the electrie flux linked
with A, B and €

According to Gauss theorem,

¢ £
2, +0p="" or 2y=---0p
U t

(Given ¢y = §).

39. (¢): K
+ m
o-—--- ————p -
A C B i)
>

2L
From figure, AC =L, BC =L, BD = BC = L
AD=AB +BD =2L +L=3L

Potential at C' 1s given by

V.. = | ‘i q +{_q]}=L|:i_ij|=[}
© 4mey| AC BC | 4mey|d L

Potential at D 1s given by
o | [q +i-¢)] ! [f;' _f.i’_]
D= -
dne,| AD  BD | 4me,|3L L

_1lgq 1_1} g
dmeg L) 3 ome,

Work doneammovingeharge +0 along the semicircle
CRD 1s givend by

o o TH > "‘f.fQ

P ~pltd)= [ﬁnﬁﬂ ”][Q} ) Ome L
Coniments - Potential at (' 15 zero because the charges
are equal and opposite and the distances are the same.
Botential at D due to —q¢ 1s greater than that at /1
(#g), because D 1s closer to B, Therefore 1t 1s negative

40. (a) : This consists of two dipoles, —¢ and +¢ with
dipole moment along with the +y-direction and —¢

and +¢ along the x-direction.
G

'y
Tif
{ " p
6 > d ¢!
n ,"
=] = AN
i X

The resultant moment = \f g*a’* +q'a’ = ﬁqﬂ_
Along the direction 457 that 1s along OF where P
15 (+a., +a. 0),

41. (b) : As the capacitors are connected n parallel,
therefore potential difference across both the
condensors remains the same,

O, =C):
Gy =% iﬂ. Y0
- " = 0 i=¢n
Also, O =0, + 0,
= C'V+£V=ECV.
2 2
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Work done 1in chargmg fully both the condensors
18 given by

1.
W=soV= lx[icv]v ~2cov2,
T ) 4

42. (a) : Capacitance of a parallel plate capacitor
EpA

C==2— (1)
d

potential difference

Also capacitance (1)
charge

When battery 1s disconnected and the distance

between the plates ol the capacitor 1s increased then

capacitance inereases and charge remains constant.
potential difference

&I]'ll.:L‘ I.I.E]]'!'i:l'l}]lﬂ]'lﬂﬂ — Ehﬂfgﬂ'
Potential difference increases.

43. (a) : Work done i deflecting a dipole through

an angle O 1s given by

f
w z‘[pEsin 040 = pE(l —cosB)
0
Since 6 = 90°
W= pE(l — cos90°) or, W=pFE.

44. (d) : Electric flux, ¢z = [E-dS
= _[ EdS cos0 = _I.ch.'i-'t:ua 90° =),
The lines are parallel to the surface.

45. (b) : 'y, (s and (5 are n series

__.“_._

LI N T |
¢ ¢ 203C e R
I 6+3+2 11 )

or ,= = f.'_,

i i 6C  6€ ]

i, e |

All the Gﬂ;'illiﬂiiﬂl'-ﬂ i branch 1 1s 1n series so the
charge on each capacitor 1s (' = ﬁCV

Also charge on capacitor Cy1s O = 4C17

0 6CV 3

Q 11x4CV 22

46. (a) : Work done 1s equal to zero because the

Ratio =

I 4
potential of A and B are the same = =
dme, a
A W a)
+
0 B la, ()
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No work 18 done 1 a particle does not change its
potential energy.
i.e. initial potential energy = linal potential energy

47. (¢) : The potential energy when g5 15 at pomnt
I
hds 4243

4meg | 040 f0.40)% +(0.30)?

The potential energy when ¢ 1s at point D
A1

U, = ! [mfh{hfh#a} Sl
dme, | 0.40 010

Thus change in potential
energy 1s : -.
AU = 1/, - U y 2D

U,

7
S ! [fﬂ% gids  qifgy f;f:f?a]
= = g e
4me,, dme, | 040 0,10 040 0.50

B 3, -ﬂ: = 44, 4.
0500  0.50 .

L. S
48. (b) ¢ Using Smv" =qV

2x1073x10x10
2% 107

49. (c) : The total force on dipole 1s zero because

I — &0 L
V=EH =50 kV

F' = ¢k 1s applied on each charge but in opposite

direction. The potential energy i1s {/= —p+ E _which

1s mimimum when P and E are parallel,

50. (e) : To get equivalent 4uF 4 uF

capacitance 6 uF, Out of || |

the 4 ul capacitance, two ___| [

are connected 1n seres and 4I+I’-F

third one 1s connected 1n |

parallel,

4 x4
L., = +4 =244 =6 uF.
= F+4 #

51. (b) : The total [Tux through the cube ¢,y = Ei

i

the electric flux through any face
g _ 4ng

Otace = gy, 6(4mey)’
52. (¢) : There are eight comners of a cube and in
each corner there 1s a charge of (—¢). At the centre
of the corner there 1s a charge ol (+¢). Each corner
1s equidistant from the centres ol the cube and the
distance () 1s hall of the diagonals of the cube.
Diagonal of the cube = \[p2 + b2+ b> =3 b

d= 3b/2
Now. electric potential energy of the charge (+g) due
to a charge (—¢g) at one corner = [J
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2

49 _ Hq@dx(=q) g
T odmegr  4dmeg(N3b12) T 2me,(V3)

Total electric potential energy due to all the Lighl
2

W17 -4q
e,V 3 megh
53. (b) : Charge on first capacitor = ¢, = (", T’
Charge on second capacitor = ¢, = 0
When they are connected, in parallel the total charge

q=q+q q=C I
and capacitance. C' = 'y + (5
Let I'" be the common potential difference across each
capacitor, then ¢ = C'17".

vial=_C_y

C C+0G,

54. (e¢) : Llectne field intensity £ 15 zero within a
conductor due to charge given to it

Also, E = -% Or % =0 . (insi1de the conductor)

identical charges = 80U/ = —

"= constant, [ 1715 potential |
So potential remains same throughout the conductor.
55. (b) : When an electrie dipole is placed in a uniform
electrical field E . the torque on the dipole 1s given

by T=pxE

P

Energy density = %Eu k

56. (a):

Pk

d

57. (a) : For complete cube ¢ = _Q;,; 107

Ey

l'or each face ¢ = %Eg‘x 10°
L

58. (b) :

..}I:

As al a cornér, 8 cubes can be placed symmetrically,
(Tux linked with each cube (due to a charge O at the
corner) will be E .

Now for the laces passing through the edge 1. electric
field £ at a face will be parallel to area of face and
so flux for these three faces will be zero. Now as
the cube has six faces and flux linked with three
faces (through A1) 1s zero, so [Tux linked with remaiming
three faces will be E“

[Hence. electrie Tux passed through all the six faces

ol the cube 18 —
[ the cube SEH
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39. (¢)

60. (b) : Let ¢ be the charge on each capacitor.

2
Energy stored. [/ = %’Cvl - %%
Now,

when battery 1s disconnected and another
capacitor ol same capacity 1s connected 1n parallel
to the first capacitor, then voltage across each capacitor,

e P
V=3¢
I ;2 llf I
Energy stored = —C( ZCJ 'E-EE=EU-
61. (d) : Reconstruction of cireiiils gives
ﬁ%/\( 6 3uF
— 6K
T 204K, i=== =
6 ;1F\Mﬁle JuF
62. (c¢) 4 --—ﬂ- i.e., decreases K times

63. (b) : Tn hnngmg an electron towards another
cleetron. work has to be done (since same charges
repeleach other). The work done stored as electrostatic
poteritial energy. and hence, electrostatic potential
emergy of the system increases.

" 64. (d) : Capacitance of capacitor with o1l between

. KgpA
the plate, ' = y
ggA_C_C

If oil is removed capacitance, C'= R
65. (c) : Field mside a conducting sphere = 0.

- B = E
66. (a) : Asv-=0-+2av=2(F'my = 3(%)}'
KE = %mrz

-, K.E. = -,IJ- [Z(qﬁ)y] = K.E. = qky
2 m '

67. (d) : The electrnie field at a pomt on equatorial

line (perpendicular bisector) of dipole at a distance
P I
4me, [r £a*¥
where 2a = length ol dipole
For, r> > a.
p |
ame, r

ris given by, E = s

E= ie., Ko pand [ o< 53

68. (d) : Electne flux emerging from the cube does
not depend on size ol cube.

T =g i
l'otal fux .

i

69. (d)
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70. (d) : Radu of sphere (R )=l em = | x 107" m;
(Ry)=2em=2X 10-* m and charges on sphere.
(0))=10"Cand (Q,)=5x 1072 C.

Total charge O, + 0,
Common potential (1) = Total capacity = C + Cz_
(Hm-z)+(5xl{]‘3) 6x107*

" dmegl072 +dme, (2x1072) T 4mey (3x1072)

Therefore final charge on smaller sphere (',
6102

dmey x3x 1072
71. (b): Charge (¢)=0.2 C, Distance () = 2 m;, Angle
0 = 60" and work done (INN=4 1.
Work done in moving the charge (1)

= Fdcos = gEdcos 0

=4me, % 1072 % =2x10=C

W 4 4
or, F= = =
gd cos 6 0.2x2xcos 60" 0.4x0.5
= 20 N/C.

72. (e) : For equalibrium of charge ¢, the force of

repulsion due to simular charges (J should be balanced
by the force of attraction due to charge ¢ and

187

] X Qg + . X 0’ =)
4dme, (r/2 )3 dne, r?
O Q’

or dx=qg=—-=
" re

ordg=—-Cor 4= —E.

73. (b) : To orent the dipole at any angle O [rom 1ts
mihial position, work has to be done on the dipole from
B=0"10 6

Potential energy = pE(1 - cos 0)
74. (c¢) : Electric hines of force start from the positive
charge and end at the negative chargie. Sance the electric
lines for both the charges are.énding, therefore both
¢, and ¢, are negative charges.
75. (e) : Work done on earyufig a charge from one
place to another.on an equipttential surface 1s zero.
76. (a) : Potential inside the sphere is the same as
that on the'Sutface@er, 80 V.
77. (e) ¢ NeLTaree on cach of the charge due to the
other eharges is zero. However, disturbance in any
dweetiorvother than along the line on which the charges
lie, wallmot make the charges retum.

x>
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