Section 15.8 Triple integrals spherical coordinates.

Spherical coordinate system:
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To convert from rectangular to spherical coordinates we use

z T
pP=a? %422 cosp = — cosl = —

P psme

Example 1.

1. The point (1,7/4,7/6) is given in spherical coordinates. Find its rectangular coordinates.

2. The point (—v/3, —3, —2) is given in rectangular coordinates. Find its spherical coordinates.

Example 2. Sketch the solid described by the inequalities

—r/2<60<7/2, 0<p<7/6, 0<p<secy



In this coordinate system the analog of rectangular box is a spherical wedge
E={(p,0,p)la<p<ba<f<By<p<i}

where ¢ >0, 8 —a < 27w, and § — v < 7.
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The Jacobian of the transformation is
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Thus,
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where E'= {(p,0,¢)la < p<ba <0< B,v<p <6}
This formula can be extended to include more general spherical regions such as

In this case
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Example 3. Find the volume of the solid F that lies above the cone z = (/22 + y2? and below the sphere
224y +22=1.



