
Viscous Flow

Sheet : ∇2u — Michaelmas Term 2024

1. Given that in spherical polar coordinates x = r sin θ cosφ, y = r sin θ sinφ, z = r cos θ,

for any differentiable scalar field f and any differentiable vector field F = Frer +Fθeθ +

Fφeφ,
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work out ∇2u in spherical coordinates.

Mathematical Institute, University of Oxford

Chris Breward: breward@maths.ox.ac.uk

Page 1 of 1


