MA 227 Worksheet 10

Triple Integrals

Integrals of functions of 3 or more variables in no different than of 2. The differential
is usually denoted dV'.

w/2 pl pw/2
Example 16.4.1. Compute the integral / / / sin mx cos y sin 2zdy dx dz.
0 o Jo

Example 16.4.2. Find the volume of the wedge in the first octant bounded by the
cylinder # = 22 and the planes 2 =2 — z,y = 2,y = 0 and z = 0.
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Example 16.4.3. Evaluate the integral / / / Y
1 z 0

23/2

dydx dz.

Transformations Between Cylindrical and Rectangular Coordinates

Rect. — Cyl.
r2 = g2 4 42
tanf = y/x

z2=2z

Cyl. — Rect.
T =rcosd
=rsinf
z=2z

dv — dzrdrdf

Transformations Between Spherical and Rectangular Coordinates

Rect. — Sph.
0% = a? 4P+ 22

trig to find ¢ and 6

Sph. — Rect.

x = psin  cos 6

y = psinpsinf
Z = pcosp

dv — p*sin o dp dp df

Example 16.4.4. Evaluate ///(:c2 +y* 4 2%) 724V where D is the region in the
D

first octant between two spheres of radius 1 and 2 centered at the origin.
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Example 16.4.5. Evaluate the integral using cylindrical coordinates:

9-3+/224y2
// / dz dx dy

Example 16.4.6. Find the volume of the solid lying between the planes z = 1 and
z = 2 that is bounded by the cone z = /22 + y2. Use spherical coordinates.



