2. (a)

{2 pts} In a homogeneous, linear and isotropic conducting ma-
terial whose electromagnetic properties (at low frequencies) are

(b)

(d)

described by constant values-of the permittivity, pearmeability;
and conductivity respectively e, pu, and o, show that Maxwell’s
equations require that the electric field satisfy

0*E OE
VZE — hgmy ~ Ol = 0, (SI)
2 4 E
VIR — %‘;%2}5‘ — _____ZZM ___8& = 0. (Gaussian)

{2 pts} Given a plane polarized plane wave of angular frequency
w whose electric field is of the form

E(27 t) = Real {’l‘Eoei(k:z-—wt)} ,

evaluate k? as a function of €, i, o, and w.
{2 pts} Find the real and imaginary parts of k assuming o >> we.

{2 pts} Using your results from (c) find the skin depth ¢ of the
conductor. The skin depth is defined by the depth at which the
wave’s amplitude decreases by e, i.e.,

E(z+68)] 1

|E(z,t)] e

{2 pts} Using Maxwell’s equations, find the magnetic field H(z, ¢)
associated with E(z,t) given in (b) and discuss their phase differ-
ence when o >> we.
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