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: Topic :- Electric charges and fields |
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1 (a)
Here,q = +6.0nC = +6.0 x 10°C
2a=6cm=6X10"%m
r = 4 cm(on equatorial line)
=4x10"%m
qo = 2nC
=2x107°C,F =?
F =F;cos0 + F,cos0

1
=2X 190 cos 6
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5 Fjcosd
9 F, cos$
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_ 9  6x1079%x2x107° _ 3
=5.18%x 1075N
F = —51.8juN
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2 (a)
The electric intensity outside a charged sphere.
oR?

gor?

3 (d)
Force acting on the charged particle = qﬁ

Work done in moving a distance S,
N

60°

E

W=q§.§= (gE) X S X cos 6
10/ = (0.5 C) X E X 2 cos 60°
>F=10x2=20NC"1=20Vm™?
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4 (d)
2 1/3,:)2
Osmau _ 4 % R_ __4 x (n / T‘) =n"1/3 = (64)"1/3 =1
OBig Q r? (nq) r2 4
5 (d)

Work done in displacing charge of 5uC from B to C isW = 5 x 1076(V, — V) where

A
1004C Q.
- -6
: A o 100x107¢ 9
@i cVp=9x10 S 4><10V
_6 3
and V, = — 9x109><—10°:;° =§x 106V
soW =5x1076x (2x 106 -2x10°) = =2 ]
5 4 4

6 (c)
Here, 6 = 60% E = 10°NC?
7=8V3Nm,q =?,2a = 2cm = 2 X 1072m
From 7 = pEsin6 = q(2a)E sin6

Q=5 = Akl
2aEsin® 2x1072x105xsin60°

_ 83

T 2x103xy3/2
g=8x1073C

7 (d)
Suppose charge on inner sphere is +Q as shown. Potential on inner sphere

Solid angle, Q = :;2
TR? 1 x (1)?
= = = 0.00018°
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9 (b)
— _Ta; _N(q1-9»
4Tegr?  4mggr?
~ F will be maximum, if
dF

dqy
~q—2q;=0o0rq; =q/2o0rq;/q=05

10 (a)
V. 30-(-10)

11 (c)
Net electric field due to both charges q/3, will get cancelled. Electric field due to (_Tzq) will be

directed in —ve axis
: q/3

K@), A |, )

2R 2R sin 60° 2R cos 60°

P.E. of system =

P.E. of system # 0
Force between B and C

29\ (4
_KGF)E) _axawe
(2Rsin60°)2  9Xx4 x 3RZ 9 X 3 X 4me,R2
2
(attractive) = aﬁz—
(2+2-29)
Potentialat O,V = =22 32 =

R

12 (c)
Body moves along the parabolic path

1%
L"=103—TY AL
m

+Q
X

For vertical motion : By usingv = u + at

QE  1076x 103

=>v,=0 +W't = X 10 = 10m/sec

For horizontal motion - It’s horizontal velocity remains the same i. e. after 10 sec, horizontal
velocity of body v, = 10m/sec

Velocity after 10 secv = \/v,? +vy = 10v/2 m/sec
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13 (b)
. . . . __ 2mgol
Capacitance of a cylindrical capacitor = )
Energy stored in the capacitor
1Q? 1Q*’In(b—a) [ t]Q2
2C "2 2mel | OMHT
If the charge is doubled and length is doubled,
[const] Q= _4 (Q—Z) = 2 times the ener

T 2\L gy
14 (c)

Electric field

By Gauss’s theorem
E(4mr?) =L

€0

q = —8meqar

_dq dq o dr

Py ar"av

= (—24meyar?) x

2

4mr?
p = —6ga
15 (b)
Because metals are good conductor
16 (a)
dv d
E=——=——(G5x?+10x—9) = —10x — 10
dx dx
2 (E)y=q =—10x1—-10=—-20V/m
17 (a)
Workdone W = Q(Vg —Vy) = (Vg = Vy) = %
_10x107° AT
=Tx10e//¢=
18 (b)

The given arrangement is equivalent to the parallel combination of three identical capacitors.

. q A
Hence equivalent capacitance = 3C = 3 EOT

19 (c)
Inside a conducting body, potential is same everywhere and equals to the potential of it's surface

20 (c)
cxXr=C=4meyR
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A D D D C D C B A
Q. 11 12 13 14 15 16 17 18 19 20
A. C C B C B A A B C C




