
QUESTION
Evaluate
(a) ∇× (∇× a), (b) ∇(∇ · a)−∇2a
for a = (x2

y,−2xz, 2yz).

ANSWER

(a) a = (x2
y,−2xz, 2yz)

∇× a = (2z − 2x, 0,−2z − x
2)

∇× (∇× a) = (0, 2 + 2x, 0)

(b) Same vector a, ∇ · a = 2xy + 2y
∇(∇ · a) = (2y, 2x + 2, 0)
∇

2a = (2y, 0, 0)
∇(∇ · a)−∇2a = (0, 2x + 2, 0)
This should agree with 2(a) by a general formula!
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