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Problem 5.46) a) Setting prree = 0, Jiree = 0, D = g4€E, and B = uouH, Maxwell’s equations
can be simplified as follows:

V-D(r,t) =¢ceV-E(r,t) =0 - V-E(r)=0.
VX H(r,t)=0D(r,t)/ot = —iweycE(r,t) - VXH(r)=—iweycE(T).
VXxE(rt)=—0B(rt)/ot = iwuuH(r,t) — VXE(r)=iwu,uH(r).
V-B(r,t) =puuV-H(r,t) =0 - V-H(r)=0.
b) Taking the curl of the 3™ equation, then substituting for V X H from the 2™ equation, yields
VXVXE() =iouuV X H(r) = pyeouew?E(r) = (Vucw/c)?E(r).
From the 1% equation, we know that V' - E = 0. Therefore,
VIV-E(r)]—V?E(r) = Wucw/c)?E(r) - V?E(r)+ (Jusw/c)?E(r) = 0.
¢) Taking the curl of the 2" equation, then substituting for V X E from the 3™ equation, yields
VXVXHT) =—iwegyeV X E(r) = pogouew?H() = (Vpew/c)?H(r).
From the 4™ equation, we know that 7 - H = 0. Therefore,
VIV-H(r)] - V?H(r) = Wpew/c)*H(r) - V?H(r)+ (Jpew/c)*H(r) = 0.




