2. (a) (3 pts) From Maxwell’s Equations, derive the wave equation for E
with no sources (p = 0,.J = 0) in a homogeneous, isotropic, linear

medium of permittivity e and-permeability -

(b) (1 pts) Show that if E = E(t, z) ¥, the wave equation reduces to

O*F O*FE

- U5,
dzzz It
o°E epno‘E o . .
- = S in Gaussian units
ox? o Ot

in SI units

(¢) (4 pts) By introducing the change of variables

£ = t+ ez in SI units
§ = o+ Jepz, in Gaussian units
n o= t—Jeuz, in ST units
n = ct— \Jeuz, in Gaussian units

show that the wave equation assumes a form that is easily inte-
grated.
(d) (2 pts) Integrate the ecquation to obtain

E(z,1) = Ey(€) + Ex(n),

where E; and E» are arbitrary functions.
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