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Gauss’s theorem in the electro-static field.

A charge ¢ is uniformly distributed on a circle with equations
E a2+ y? = a?,z = 0. Show, with the usual notations that the
e : i q

~ potential at the point P(0,0, 2) is given by ——F————.
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rove that the electric field at P is

drey (a® + 22)%_“

 spherical volume with radius @ and charge density distribution

i Calculate the total charge.

nd the electric field intensity outside of the charge distribu-



2.

(a) Define the term “electric dipolé”.

Prove that the electric potential V at a point P at a distance r

form the dipole of moment P is given by
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Hence prove that the force on a dipole in an electric field E i

given by,
E=(P-V)E

What is dielectric polarization ?
Show, with the usual notation that the potential due to a finite

volume of dielectric is given by
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Interpret this result.

Define the magnetic flux density B and show that div B = 0
space.
By assuming the Amphere’s law in integral form deduce the equa
tion Curl B = g J, where j is the current density.

Define the magnetic field strength H in a magnetizable media an
show that Curl H = 1.

In the absent of current, if the magnetization is linearly propo

tional to H, show that there exists a function ¢ such that V¢ =[



(c) A current [ 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 distance

z from its plane is directed along the axis and is of magnitude
Ia?
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(a) Derive an expression for the velocity v that a particle strikes the

earth when it drops at a height /i from the ground of the carth.
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for the gravitational potential U in a spherically symmetric distri-

Show that the Poisson’s equation V2U =

bution of matter having density p at a distance r from the center
may be written as EQ(TU) =47npG.

- rdr

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

£ ar
51 ( a)

I‘-.

o = if 0<r<a
p= C
0 if r>a
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Prove that U = —% 1+ ﬁ) 0L 7 < G
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ulate the self energy of the distribution in terms of G, H and

compared with a state of infinite diffusion.



