CLASS XII

DPP-1

Electric Charges and Fields

Single Correct Type Questions

1. If two charges ¢, and g, are separated with distance 'd

and placed in a medium of dielectric constant k. What will
be the equivalent distance between charges in air for the
same electrostatic force?

(@) dk (b) kNd
(c) 1.5d\k d) 2d\k

. A 10 pC charge is divided into two parts and placed at
1 cm distance so that the repulsive force between them is
maximum. The charges of the two parts are:

(@) 9uC, 1nC
(e) 7nC, 3uC

(b) 5uC,5nuC
(d) 8 uC,2 uC

. Two point charges O each are placed at a distance d apart.
A third point charge g is placed at a distance x from mid-
point on the perpendicular bisector. The value ofx at which
charge g will experience the maximum Coulomb’s force

_ _4a
(@) x=d (b) x_2

d
d) x=—¢

. A charge of 4uC is to be divided into two. The distance
between the two divided charges is constant. The
magnitude of the divided charges so that the force between
them is maximum, will be:

(a) 1uCand3nC
(c¢) Oand4nC

(b) 2uC and 2nC
(d) 1.5uC and 2.5uC

5. Two identical tennis balls each having mass ‘m”and charge

*q" are suspended from a fixed point by threads of length
“I’. What is the equilibrium separation when each thread
makes a small angle ‘6" with the vertical?

(@) x= g ]“2

2ne,mg

2{ 13
) x=| 2 ]
2ne,mg

22 2
© x=| L5
2ne,m’ g

22 A
2ne,m’ g

. A certain charge O is divided into parts ¢ and (O — gq).

How should the charges O and g be divided so that g and
(O — q) placed at a certain distance apart experience
maximum electrostatic repulsion?

-9
(a) Q—2

() O=2q (d 0=3q

(b)y O=4q

. A point charge of 10uC is placed at the origin. At what

location on the X-axis should a point charge of 40uC be
placed so that the net electric field is zero at x =2cm on
the X-axis?

(b) x=4cm
(d) x=—4cm

(@) x=6cm

(c) x=8cm
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10.

<p<b IIl:r<h)

. As shown in the figure, a point charge QO is placed at the
centre of conducting spherical shell of inner radius a and
outer radius b. The electric field due to charge O in three
different regions I, ITand Il is given by: (I:r<a,Il : a

(@) E,=0,E,=0,E,#0 (b) E,#0,E,=0,E,#0
(c) E,#0,E,=0,E, =0 (d) E,=0,E,=0,E,=0

perpendicular to each other?

What will be the magnitude of electric field at point
O as shown in figure? Each side of the figure is ¢ and

A(—q) C D
+
24) (+q)
s f
(+)g o
&) ; G (29)
s 4
(29) 4 (q) (-9)
E F H

Lt (o

(@) 4n8°g( 5 fz]

®) dme, (20)

1 g
© 4me, s

L 2
@ 4me, 20° (‘E)

Figure shows arod 4B, which is bent in a 120° circular arc

of radius R. A charge (—Q)is unljformly distributed over rod
AB. What is the electric field E at the centre of curvature

o?

11.

12.
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Charges O, and O, are at points 4 and B of a right angle

triangle OAB (see figure). The resultant electric field at
point O is perpendicular to the hypotenuse, then O /0, is
proportional to

A

o

xl
0 - BQZ
3 2
Rl p) X2
(a) 2 (b) 2
© &4 @ %
x2 xl

Consider a sphere of radius R which carries a uniform
charge density p. If a sphere of radius R/2 is carved out
| £ . .
of it, as shown the ratio |q ‘ of magnitude of electric
B

field E ', and E‘B , respectively, at point 4 and B due to the

remaining portion is:
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13.

14.

15.

3
18 17
(a) e (b) 7
18 . 2
© 53 @ 34

For a uniformly charged ring of radius R, the electric
field on its axis has the largest magnitude at a distance
h from its centre. Then value of / is

R R
(@) = by —
V5 V2
(c) R (d) RJ2

Two ideal electric dipoles A and B, having their dipole
moment p, and p, respectively are placed on a plane with
their centres at O as shown in the figure. At point C on
the axis of dipole A, the resultant electric field is making
an angle of 37° with the axis.

The ratio of the dipole moment of 4 and B,% is:
p)

(take sin37° = %)

_oB
A 5 - C
.+
(@ 2 ) 3
8 2
(c) 4 (d) <
3 3

An electric dipole is placed on x — axis in proximity to a
line charge of linear density 3.0 x 10¢ C/m. Line charge
is placed on = —axis and positive and negative charge of
dipole is at a distance of 10 mm and 12 mm from the origin
respectively. If total force of 4 N is exerted on the dipole,

16.

17l

18.

find out the amount of positive charge of the dipole.

(a) 0.485 mC
(¢) 815.1nC

(b) 8.8 uC
(d) 4.44 nC

Two identical electric point dipoles have dipole moments

p,=pi and P> =—pi are held on the x axis at distance
‘a’ from each other. When released, they move along
the x-axis with the direction of their dipole moments
remaining unchanged. If the mass of each dipole is ‘m’,
their speed when they are infinitely far apart is:

1
@ 2|~
a\lne, ma

a2 e, ma

p
a’\ne, ma

S
[
‘N T‘

@ £
a'\|2n e, ma

i

Determine the electric dipole moment of the system of
three charges, placed on the vertices of an equilateral
triangle, as shown in the figure

+q oq -

"+J_"‘
(b) (gL
(q7) 75
(©) 245 (d) —[3qlj

A point charge of 2 x 107C is moved from P to Sin a
uniform electric field of 30 N/C directed along positive
x-axis. If coordinates of P and S are (1, 2, 0) m and
(0, 0, 0)m respectively, the work done by electric field
will be

(a) 1200 mJ
(c) 600 mJ

(a) 3;?E
J_QJE

(b) 600 mJ
(d) —1200 m
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19.

20.

21.

22.

A charged particle (mass m and charge ¢) moves along
X-axis with velocity 7. When it passes through the origin
it enfers a region having uniform electric field }f?; —_EJ
which extends upto x = d. Equation of path of electron
in the region x > d is

Yk —
VE
O—f— X
VO
d
gEd gEd2
)= X — d )=
@ y="p2 5 (x—d) () e
qEd [d J gEd
)= —_—X d) v=
@ y=723 @ y= 7

A particle of charge q and mass m is subjected to an
electric field E=E (1 - ax?) in the x-direction, where a
and E are constants. Initially the particle was at rest at
x = 0. Other than the initial position the kinetic energy of
the particle becomes zero when the distance of the particle

from the origin is

@ [2 ®) |2
o el

© X @ a
o

A particle of mass m and charge g is released from rest in
a uniform electric field. If there is no other force on the
particle, the dependence of its speed v on the distance x
travelled by it is correctly given by (graphs are schematic

and not drawn to scale)

1/, JL
1 -

A positive point charge is released from rest at aHistance
r, from a positive line charge with uniform density. The
speed (v) of the point charge, as a function of instantaneous
distance » from line charge, is proportional to

L g

* il >

(a) v ]11[;] (b) voceﬂ'_b
V (i

(c) voc]n[L] (@ v«:[i]

I )

23. Inacuboid of dimension 2L x 2L x L, a charge ¢q is placed
at the centre of the surface ‘S* having area of 4L°. The flux
through the opposite surface to * S © is given by

(a) 4 b 4
12¢, 3¢,
(c) 4 @ 4
2g, 6g,

24. If a charge ¢ is placed at the center of a closed hemi-
spherical non-conducting surface, just inside the flat
surface the total flux passing through the flat surface

would be
(a) L b 1
So 2¢€
(c) —L- @ -2
So 2n g,
Integer Type Questions

25. Three point charges g, — 2q and 2q are placed on x-axis

ata distance x=0,x= %R and x = R respectively from

origin as shown. If ¢ = 2 x 10 C and R = 2 cm, the
magnitude of net force experienced by the charge 24
is N.
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q -2q 2q
. ? I; » X
x‘= 0 3 R -_E i
R --i
26. A point charge g, =4q, is placed at origin. Another point

27.

28.

charge g, =—g, is placed at x = 12 cm. Charge of profon is
q,- The proton is placed on x-axis so that the electrostatic
force on the proton is zero. In this situation, the position
of the proton from the origin is cm.

Two identical conducting spheres with negligible volume
have 2.1nC and —0.1 nC charges, respectively. They are
brought into contact and then separated by a distance of
0.5 m. The electrostatic force acting between the spheres

SI Unit]

is x 10°N {Given 14m gy = 5

9% 10

A stream of a positively charged particles having
C . .

i:2><10”k— and velocity ¥, =3x107im/s is

m g

deflected by an electric field 1.8 k¥ /m . The electric

29.

30.

field exists in a region of 10 cm along x direction. Due to
the electric field, the deflection of the charge particles
in the y direction is mm.

The electric field in a region is given by

E= EEOf +§on with E, = 4.0 x10° . The fluxofthis
field %nroughsa rectangular surface areaq) 4 m’parallel to
the ¥ — Z plane is Nm’C™*

An electric field E =4xf — (»* +1)j NIC passes through
the box shown in figure. The flux of the electric field
through surface ABCD and BCGF and marked as ¢,
and ¢, respectively. The difference between (¢, — ¢,)
is (in Nm¥C)

Z

4

A(0,0.2) B(3,0,2)

D(0,2,2) cA32.2)
= X
H(0,2,0) 0,0,0) F(3,0,0)
G(3,2,0)
Y
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