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1. State Gauss’s theorem in the electro-static field.

()

A long cylinder carries a charge density p = Ar which is propor-
tional to the distance r from the axis, where 4 is a constant. Find

the electric field inside the cylinder as a function of r.

Find the potential along the axis of a disk of charge density o and
radius b. Hence from this potential function find the electric field

along the axis.

Three charges, each of g, are placed at three corners of a square
of size d. How much work is done to bring another charge —3q
from far away to place it at the fourth corner? How much work is

required to assemble the whole configuration of four charges?

A line of charge has a charge density A and is 27 long. Find the
electric field at a distance z from the centre and at right angel to

the line of charge.

A semi-infinite sheet of charge density o is described by
— <z <0,—00< y<oointhe z =10 plane. Calculate the
component of electric field normal to the sheet at a distance 2

directly above the edge at £ = 0.



(c)

An infinite sheet of uniform charge density o lying in the 2 = 0
plane with a circular hole of radius a centered at the origin cut

from it. Prove that the electric field along the z—axis is given by
oz

_ where €o permitivity of the free space.
2€0(2? + a?)7

A current I flows in a wire in the form of a part of the curve
orr = af, 0 < 8 < 2m. Prove that the component of the magnetic
field at a point distance z from O (origin of the coordinate system)
in the direction normal through O to the plane of the wire is given
by % {i—sinh"l (%) - ﬁ}

A current I flows in a helical wire of radius @ which has its axis
along OZ can be parameterized as 7 = (acos ¢,asing, ag). If it
has turns per unit length a = %{r-’ show.that the component of

the magnetic field along the axis 1s nl.

- Prove that the potential at a point P of distance r due to a thin

homogeneous spherical shell of matter of mass M, density o per

unit area and radius a is given by

MG .
if r>a
T
G(p) =
MG
if r<a,
a

where G is a gravitational constant.

Assume that the density of a star is a function only of the radius

 measured from the center of the star and is given by
Ma?

omr(r? 4+ a?)?

and a is a constant which determines the size of the star. Find

Q= 0 < r < co, where M is the mass of the star,

the gravitational potential inside the star as a function of .



