Section 12.7 & 15.8 Cylindrical and Spherical Coordinates & Triple Integrals in
Cylindrical and Spherical Coordinates

Cylindrical Coordinates = Polar coordinate +z

Z)

(x,y,z) = (r,0,2)
® x =rcosb, y=rsinf, z=z

2 Yy

o r*=x+y% tanf = <

Note that (typically) » > 0 and 0 < 0 < 27.

Example 1

a. Change (2, %, 3) into the rectangular system.

b. Convert (1,—1,2) into cylindrical system.

Example 2 Sketch the graph.

a.z=r
b. r=1
d =121



J_”f(%%z) = I”f(l’cos 0,rsin0,z) rdzdrdd

In cylindrical coordinates, dV = rdzdrd6

Example 3 Set up the triple integral for the volume of the solid bounded by z = 4 — x% —?

and z = 0 in cylindrical coordinates.

Example 4 Evaluate I I JT J' Jrorms (x% +y?) dzdxdy.



Spherical Coordinates
(r,y,2) » (p, 0, ¢)

p=20, 0<¢<m.

0 : angle on xy —plane in usual way, ¢ : angle measured from positive z-axis

® x = psingcosh, y = psingsinf, z = pcos¢

Y
X
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Jx2+yr+ 22

Notethat p >0, 0<¢ <7, 0 <0 <2randr = psing.

o p?=x?+y?+2° tanf = cos¢ =

Example 5 Convert (1,1, 1) in rectangular coordinates into spherical coordinates.
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Example 6 Change (2, 64

) in spherical coordinates to rectangular coordinates.

Example 7 Sketch the graph.
a.p=2



Example 8 Write the equation in rectangular coordinates.
a.p = cos¢

b. psing =1

”J.f(x,y,z) dV = J.”f(p singcos O, psingsind, pcosd) p?sing dpdpdo
In spherical coordinates, dV = p?sin¢ dpdddo.
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Example 9 Convert HIB e 422 ) to spherical coordinates, where B is the unit ball B :
x2+y?+z2 < 1.



Example 10 Set up the triple integral for the volume of the solid that lies above the cone
z = Jx*+y* and below the sphere x? + y? + z? = z in spherical coordinates (see the figure 10
on page 1022 in the textbook).



0

Example 11 Convert the integral _[ ZI s (x? + y? + z%)dzdxdy to spherical

coordinates.

HW:
Section 12.7: 3,7, 9, 21, 31, 35, 37, 41, 61
Section 15.8:1,3,7,11, 13, 17, 21, 23, 33, 35



