
F,F,372 Challenge: The following problem is open to everyone in the Spring-20l 1 Class.

Anyone submitting a correct solution before the last day of instruction (May 5,2011) will
get l0 points in the final grade and the first one submitting the correct solution will win
$s0.

Let e: t (x, y, z) and p: p (x, y, z) for an inhomogeneous medium. The wave equation
for electric field in this medium can be derived as
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where n=rfprr, is the index of refraction of the medium, ko=atfpoeo is the wave

number in free space and is constant. Assume

E61 = d(V)s- tkos(r)

where s(D is a scalar function of location y' . Prove that the wave equation (i) can be

expressed in terms of s(7) :

(i)

(v sl' - r,!,'b = * {r,s - v(tn p). vsp + z(vs' vp + zv s(a. v h'?t

- #lr' a +v(a' v h e)- (v x a). v(rn p)]
(ii)

Note: You can discuss this problem with anyone or consult Intemet to get ideas, but do

not copy their solutions.


