Math 208H

Spherical coordinates : the change of variables formula

To compute a triple integral in spherical
coordinates (e.g., to integrate over the inside
of a sphere...), we need to work out its
Jacobian determinant. That is, for

x = (psin¢)cosf = pcosfsin ¢

y = (psing)sinf = psinfsin ¢
Z = pcos @

we need to compute
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And so we compute:
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= (cos fsin ¢, sin # sin ¢, cos @) e ({psin O sin ¢, —p cos O sin ¢, 0) X (pcos O cos ¢, psin O cos ¢, —p sin @))
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= p?sing

And so when we compute a triple integral using spherical coordinates,

we need to include the “fudge factor”

% dp df dp = p?sin¢ dp df do



