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The required transformation is z,y,z — r, 0, ¢. In Spherical Coordinates
ul =7, u? =0, u? = ¢.
Also
r = 2! = rsin(f) cos(¢) y = 2 = rsin(0) sin(¢) z = 2% = rcos(h).
The scale factors are determined as follows:
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. hg = rsin(6).
The gradient in any coordinate system can be expressed as
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The gradient in Spherical Coordinates is then
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The divergence in any coordinate system can be expressed as
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The divergence in Spherical Coordinates is then
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The curl in any coordinate system can be expressed as
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The curl in Spherical Coordinates is then
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The Laplacian in any coordinate system can be expressed as

G L [0 (hahs 9\ 0 (mhs 0 O (huhs 9
" hihohs | Oul \ Ay Oul Ou? \ hy Ou?) oud \ hs Oud




The Laplacian in Spherical Coordinates is then
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