3.5 Coordinate transformations

Problem 3.17: Polar Coordinates: Make sure you are familiar with the following expres-
sions for the gradient, divergence, and curl in polar coordinates (r, 6, z):
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1. Write down the expression for V2®(r, 0, z) in polar coordinates.

2. Verify by explicit calculation in polar coordinates that

V- (V x 1) =0.

3. Verify by explicit calculation of both sides in polar coordinates that
V x (V x @) =V (V-7) — V.

4. Calculate the gradient of ® = /12 + 22, the divergence of v = (0,0,1/v/72 + 22), and
the curl of @ = (0,27 /r,0).



Problem 3.18: Spherical Coordinates: Make sure you are familiar with the following
expressions for the gradient, divergence, and curl in spherical coordinates (r, 0, ¢):
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1. Write down the expression for V2®(r, 6, ¢) in spherical coordinates.

2. Verify by explicit calculation in spherical coordinates that

V- (V x 1) =0.

3. Verify by explicit calculation of both sides in spherical coordinates that
V x (V x9) =V (V-79) - V.

4. Calculate the divergence of ¥ = (cos6/r,sinf/r,0), and the Laplacian of sin(kr)/r.
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