Chapter 13. Multiple integrals.
Section 13.9 Cylindrical and spherical coordinates.

Cylindrical coordinate system:

x=r cost
y=r sind
=z

Ve

To convert from rectangular to cylindrical coordinates we use

r? =%+ tanf = 7 2=z
x

Example 1.
(a) Plot the point with cylindrical coordinates (2,27/3,8) and find its rectangular coordinates.

(b) Find the cylindrical coordinates of the point with rectangular coordinates (—v/2,v/2,0).



Example 2. Sketch the solid given by the inequalities

0<0<7m/2, r<z<2

Spherical coordinate system:
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y=p sinb sing
Z=p COSQ
P(p.0,0)
P
¢
o) 2
X
To convert from rectangular to cylindrical coordinates we use
z x
PP =2+t + 2P cosp = — cosf = —
p psin g



Example 3.

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

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

To convert from spherical to cylindrical coordinates we use

0=10 Z = pcosp r=/p*— 22

To convert from cylindrical to spherical coordinates we use
z
0=190 p=Vr?+ 22 cosp = —
p

Example 4.

1. The point (8,7/6,7/2) is given in spherical coordinates. Find its cylindrical coordinates.



2. The point (v/2,7/4,0) is given in cylindrical coordinates. Find its spherical coordinates.

Example 5. Sketch the solid described by the inequalities

—7m/2<0<7/2, 0<p<7/6, 0<p<secyp

Example 6. Write the equation
2 —y -2 =4

in cylindrical and spherical coordinates.



