
Pre-class Warm-up!!! 
Which picture shows the region of integration 
of the double integral

a. b.

c. d.

e. None of the above.
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Section 5.5 The Triple Integral

We learn

• The triple integral over a rectangular box is 
defined by Riemann sums.

• The integral satisfies similar formal 
properties to the double integral.

• We can extend the triple integral to 
elementary regions in R^3.

• We get practice doing triple integrals over 
more complicated regions.

Typical questions:

a. Like 5.5 questions 3, 4: Perform the 
integration over the box indicated

b. Like 5.5 questions 11, 12: Find the 
volume of the region bounded by the 
surfaces  
z = 2y,  z = 6-y,  y = x^2,  y = 2-x^2
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Riemann sums

These are similar to the 2-D case. We have a 
rectangular box
B = [a,b] x [c,d] x [p.q]

Notation: 

A Remann sum looks like
.
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- The integrat of f is number
-

- We can interpret /FdV
in various ways :

3-D

: YIdV = volume of B
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Properties:

• Integrals over a box can be evaluated 
as iterated integrals.

• Fubini’s theorem
• Things like the upper and lower 

bounds, the mean value theorem

Typical questions:

a. Like 5.5 questions 3, 4: Perform the 
integration over the box indicated
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Elementary regions

b. Like 5.5 questions 11, 12: Find the 
volume of the region bounded by the 
surfaces  
z = 2y,  z = 6-y,  y = x^2,  y = 2-x^2

cross-section (most of thetime)
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Pre-class Warm-up!!!
Match integral (a) to the correct region of 
integration

Answer:  (i)    (ii)    (iii)    (iv)
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Elementary regions
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Elementary regions.

In question 1, which of (i), (ii), (iii), (iv) are 
elementary?
With respect to which of  x, y, and z?

Which variable would you use to integrate 
first in (i), (ii) ?

Are any of (i) (ii) (iii) (IV) notelementary
Wrt one of X, y ,

z ?-

-

Yes
No

integrating wrt
X first is-

a bad choice



Example.  Find  

where  W  is the pyramid

Example. Find

where  W  is the region bounded by the 
plane  z = 2, and the surface  z = x^2 + 2y^2  
in the region  x > 0,  y > 0

The plane is z = 6-3x-2y
The bottom edge is y = 3 - 3x/2
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Like question 14.
Which variable would you choose to 
integrate with first?
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Like question 27. Which variable would you 
use to integrate first?
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