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1 (a)

Suppose that a point B, where net electric field is zero due to charges 8q and —2q.
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1 +2q .
= —1
4meo (a + L)*

Egy

According to condition Egp + Egy =0

1 8¢ 1 2q
C4meg g2 4meg (q + L)

2_ 1

a a+lL
=2a+2L=a
. 2L=—a

Thus, at distance 2L from origin, net electric field will be zero.

2 (©

Force acting between two current carrying conductors

_ uolilz .
__anl (i)

Where d = distance between the conductors
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l = length of each conductor

o (=21 U2)
Again, F' = mw GD A

po 2111 .
=54 (D)

Thus, from Egs.(i) and ii

F' 2 F' F
— e —=F = ——
F 3 3

3 (b)
In the following figure, in equilibrium F, = Tsin30°% r = 1m

T cos 30°

10 #C T sin 30° [ +10 #CFE
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9%x10°. = =Tx~=
= 0 7 >
, (10 x 1076)° 1
29x 10— =Tx==T=18N
12 2
4 (a)

Electric field due to a hollow spherical conductor is governed by following equation
E=0,forr<R ..(J)

Q
and E=,__Sforr =R ..(ii)

4megr

i.e. inside the conductor field will be zero and outside the conductor will vary according to

1
Eoc;
5 (o)
g9 _ O
28 2gK
8 (o)

In uniform electric field dipole experience only torque but no force

9 (©
t

K=m32=m=>d =§mm
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So new distance =3 + % =3.5mm

10 (b)
Suppose q is placed at a distance x from +9e, then for equilibrium net force on it must be
Zero L.e. |F1| = |F2|

Which gives x; = 7 2 =12cm
Qz

Q, =+9e =te

X1 X2

x=16 cm

11 (a)
Let us take a small area AS on the cylindrical surface.

Normal

The normal to this area will be perpendicular to the axis of the cylinder and electric field is
parallel to axis of cylinder.

So, flux Ap = E.AS

= EAS cos90°=0

Summing over the entire surface, the total flux from the surface of cylinder is zero.

12 (d)
Potentialat C V=0
Potential at D Vp = @ + % =— %
-~ Potential difference Vp — V= — %
e\ T3%dme, L | 6meL
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13 (a)
Energy required to charge the capacitoris W = U = QV
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Y g0Ad
SU=CV2= 2 y2="2"y2— ¢ E%Ad
d d?
[+5="
Td
14 (c)
1.2 _1 2 -6

U= ECV = EX 2 X% (200)*x 107" =0.04/
15 (o)

Electric field near the conductor surface is given by ;0 and it is perpendicular to surface
16 (b)

Force on -q1

1 q1924 1 q1q3
F_

= Jreg p2 LT Gmeg o2 [SINO1 —cosbj]

From above, x' component of force is

-q;

17 (c)
Top of the stratosphere has an electric field E is nearly equal to 100V /m

18 ()
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V— 2 HF —— S uF
—‘7—21/
+2v-x X
—— 2u4F —— 8uF

=X

1 ) V
U= E(Z)V » Veommon = g

o=tarollf

4
§x100=80%

19 (b)

5x10°°
E=9xm?g=9x1Wx—————=7x1MNm
r? (0.8)?

20 (d)

1
In case of an electric dipole, F x5
new force = F/23=F/8.
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A C B A C A A C C B
Q 11 12 13 14 15 16 17 18 19 20
A A D A C C B C D B D
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