PC10372, Mathematics 2
Example Sheet 6 Solutions
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which is the wave equation.
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again a wave equation.
SubstitutingE = isin(kz — wt) into the wave equation fdt
0? 0?  0? O’E
2 2
E = E = - =-kE
v (8%2 * Oy? * 8z2> 072
1 0°E w?
and—— = ——E
c2 Ot? c2

SoE = isin(kz — wt) is a solution to the wave equationif= ck giving
E = isink(z — ct). This is a plane wave travelling in thedirection at speed with the
electric field in ther-direction.

3) Using the relation discussed lecture
Vigxw)=(Vxy) w—(Vxw) v
substitutingv = V¢ andw = V1) gives
V- (Vo x Vip) = (V x V) - Vip — (V x Vip) - Vo =0

becauseV x (V¢) = 0 for any ¢ (as shown in lecture).



