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may find the following information useful:

Electron charge e = 1.6 x 10719 ¢
Electron mass m = 9.1 x 10731 kg
Permittivity of free space ¢, = 8.85x 10712 Fm™!

Divergence theorem

-~ Stokes theorem

Tl



QL.

Show that in a dielectric material, the bound surface charge density oy and

volume charge density p, are expressed by op = B.#i and pp = —V.Py

is the polarization vector.

If the total charge density of a dielectric material is given by Protal =1

(where p; is the free volume charge density), then prove the following rela
Displacement vector D= SOE +P and
Total free charge ~ Qy = §, D.da.

A spherical conducting shell has inner radius R, and outer radius R,. The
between the spherical surfaces is filled with a medium having

permittivity,

EO
A= 1+ Ar

where 1 and &, are constants and 7 is the radial coordinate. A charge|

placed on the surface of the inner shell. When the outer surface is grounded;

i, The electric field F inthe region Ry <1 <R,

ii.  The displacement vector D inthe region R; <1 <R,

iii. The potential difference between the spherical surfaces
iv.  The polarization vector P inthe rlggion R <r <R,
v. The capacitance of the capacitor 2
vi. Bound volume charge density

vii. Bound surface charge density at ¥ = R; and r = R,



8 electric field £ in a conducting medium with conductivity o, permeability s

#permittivity € satisfies the wave equation

v2g _ . 0F L TE
= UO — + UE —.
Ho%9c T HE G
ider the solution of the above equation a travelling wave in x direction as

foe-f(‘“f'k"). Show that the wave vector k and angular frequency w satisfy

dispersion relation:
2,0 — 2
W HE = lwpo + k-,

en the electric wave is travelling in an ionized gas with ¢ = ¢, and w=p,

ies equivalent to free space,

Show that the dispersion relation becomes

k wgz
== (1= 27 ) Eokto

where, wyis the frequency of ionized gas.

Find the frequency of the ionized gas.
Determine the refractive index of the medium, when the electron

concentration is 2.5 X 10'® m™3 and the frequency of the wave is 3 MHz.
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