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& Conversion between Cylindrical and Cartesian Coordinates

The rectangular coordinates (z,y, z) and the cylindrical coordinates (r, 6, z) of a point are related as follows

These equations are used to convert from cylindrical coordinates to rectangular coordinates.

These equations are used to convert from rectangular coordinates to cylindrical coordinates
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|¢° Definition: spherical coordinate system

In the spherical coordinate system, a point P in space (Figure 11.6.9) is represented by the ordered triple (p, 6, ¢) where

o p (the Greek letter rho) is the distance between P and the origin (p # 0);
* @ is the same angle used to describe the location in cylindrical coordinates;

* ¢ (the Greek letter phi) is the angle formed by the positive z-axis and line segment OP, where O is the origin and 0 < ¢ < .

X HOWTO: Converting among Spherical, Cylindrical, and Rectangular Coordinates

Rectangular coordinates (z,y, ), cylindrical coordinates (r, 6, z), and spherical coordinates (p, 8, ¢) of a point are related as follows

Convert from spherical coordi to rect lar coordinate:

These r{equations are used to convert from spherical coordinates to rectangular coordinates.
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Convert from rectangular coordinates to spherical coordinates

ﬁ , -
These equations are used to convert from rectangular coordinates to spherical coordinates.
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Convert from spherical coordinates to cylindrical coordinates

These equations are used to convert from spherical coordinates to cylindrical coordinates.
e r=psing
e 0=10

e 2=pcosy

Convert from cylindrical coordinates to spherical coordinates
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These equations are used to convert from cylindrical coordinates to spherical coordinates.
e p=Vr?+22
e =20
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Describe the surfaces with the given spherical equations. ‘P J S ) gé
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Convert the rectangular coordinates (—1, 1, +/6) to both spherical and cylindrical coordinates.
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