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r all questions

e Gauss’s theorem in the electro-static field.

ii:) A charge g is uniformly distributed on a circle with equa,tmnq

= 2?2 +y? = a* 2z = 0. Show, with the usual notations that the

~ potential at the point P(0,0, 2) is given b :
- Prove that the electric field at P is g <k, where k 18

. dmrey (a2 + 33)
~ the unit vector along z axis.

A spherical conductor of radius ‘e’ carrying a charge g is sur-
- rounded by a concentric spherical conducting sheet of radius ‘0’
- carrying a charge ga, both conductors being insulated. Find the
| t‘enti-ai'at a point between the spheres.

e inner conductor is connected by an insulated conducting
, passing through a small hole in the outer conductor to a dis-

icharged, insulated spherical conductor of radius ‘c’, prove
Qb + a

the later will be raised to a potential Areohla 0



2. (a)

Show that the equation of the lines of force of a system of N
. i=N

collinear point charges ¢1,¢2--*,qn 18 Zq,; cos §; = C, where 0; is |
i=1

the angle with the radius vectors drawn from the point charge ¢;

at any point of the line of force make with the line of charges and

C is a constant.

Let ¢, —Ag be two charges placed at two points A and B respec
tively, where (0 < A < 1). Prove that the line of force separating
the lines going frorﬁ A to B, from those going from A to infinity
leaves at angle cos™(1 — 2A).

Prove also that if /A > sin (%) a line of force leaving A at angle

1 o
ith i "L —=si (—) :
o with AB will end on B at an angle 2 cos ( 7 sin | 5 )

A current I flows in a circular loop of wire of radius ‘a’. Prove that
the magnetic field at a point on the axis of the loop, at a disfanc

z from its plane is directed along the axis and is of magnitude
Ia?

2(a? + 22)% .
A plane circuit C is defined in plane polar coordinates as

a if 0<68<n7

Show that the magnitude of the magnetic field at the origin, whe
I(r+2
dra

the current I flows round C' in the sense @ increasing is



4. (a) Derive an expression for the velocity v that a particle strikes the

earth when it drops at a heigh;: h from the ground of the earth.
! oid U
(b) Show that the Poisson’s equation VU = ol ( E) = 4mpQ,
for the gravitational potential U in a spherically symmetric distri-
bution of matter havmg density p at a distance r from the center

may be written as %W(TU) = 47 pG.

A given spherical distribution of total mass M is given by,

sin(’-&’:) if 0<r<a

Po
p= (&)
0 it >
3
Show that M = 4'0:? 3
ProvethatU*w-ﬂ/{ 1+ p) for r < a.
a Po

Calculate the self energy of the distribution in terms of G, H and

@ as compared with a state of infinite diffusion.




