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Recall that theLaplacian is defined as
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1) Calculate∇2f weref(x, y, z) = xy2z3.

2) Compute∇2v wherev = 4xi + xyzj + x3k

3) Consider the two vector fields

r(x, y, z) = xi + yj + zk

s(x, y, z) = zi + xj + yk

Calculater × s, ∇ × r, ∇ × s, ∇ · r, ∇ · s, ∇ · (r × s) and∇ × (r × s). Use all these
results to demonstrate that

∇ · (r× s) = (∇× r) · s − (∇× s) · r

and
∇× (r× s) = r (∇ · s) − s (∇ · r) + (s · ∇) r − (r · ∇) s

4) In lecture we showed how to compute the gradient of a scalarfield in spherical and
cylindrical polar coordinates:
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Use these results to determine, in both spherical and cylindrical polar coordinates,∇f(x, y, z)
wheref(x, y, z) = x and hence show that

i = sin θ cos θr̂ + cos θ cos φθ̂ − sin φφ̂
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