
PC10372, Mathematics 2
Example Sheet 6 Solutions
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∇ · v = (xz + yx+ zy)
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= ∇(∇ · v) −∇
2v Q.E.D.
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But ∇ · E = 0, so,
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which is the wave equation.

Similarly,
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again a wave equation.

SubstitutingE = i sin(kz − ωt) into the wave equation forE

∇
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SoE = i sin(kz − ωt) is a solution to the wave equation ifω = ck giving
E = i sin k(z − ct). This is a plane wave travelling in thez-direction at speedc with the
electric field in thex-direction.

3) Using the relation discussed lecture

∇ · (v × w) = (∇× v) · w − (∇×w) · v

substitutingv = ∇φ andw = ∇ψ gives

∇ · (∇φ×∇ψ) = (∇×∇φ) · ∇ψ − (∇×∇ψ) · ∇φ = 0

because∇× (∇φ) = 0 for anyφ (as shown in lecture).
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