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Terminology and short question, (35%)

(1) Child-Langmuir law
(it) Earnshaw’s Theorem
(i)  Cyclotron frequency and radius

| (iv) The continuity equation

(W) The Joule heating law :
(vi)  Give equations to express the re[atmnsh:p between p, ¥, and E
(vii) Give equatmns to express the relationship between J, B, and A,
(viil)  Write Maxwell’s equations, give their names and physical meanings.

A metal sphere of radius @ carries a charge . It is surrounded, out to radius
b, by linear dielectric material of permittivity . Find the electric field, the
displacement, and the polarization at (i) r<a, (i) a=r <b, and (iid) r>b.  (iv)
Evaluate the location and amount of all bound charge. (v) Find the
capacitance of the system. (20%)

Puta magnetic dipole moment at the origin and let it point in the —z direction,
(i) Derive the magnetic filed of a (pure} dipole and (ii) the filed line equation.
{15%) '

An /-meter long metal bar of mass m lying in the east-west direction follows _
from an altitude % meters above the Earth’s surface.  If the earth’s magnetic
filed B lying on the meridional plane kas an inclination angle & and the
gravitational acceleration is g, (1} find the electric filed between the two ends
when the Bar reaching the surface. (i) What is the magnetic force on the bar?
In what direction?  (15%)

Assume an electromagnetic plane wave has the electric field,
E= £, % cos(fiz - wf) + E, P sinf kz — of)

where kA =w/c, c is the speed of light and £, E are real,

(i) Determine the polarization of the wave and plot the trace of the tip of £ in
the plane z=0, - :

(i) What is the magnetic field of the wave?

(iii) Calculate the energy density of the wave,

(1v) If the wave vertically strikes a perfect absorber, what pressure does it
exert? - {15%)



