Which picture shows the region of integration
of the double integral
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e. None of the above.
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Section 5.5 The Triple Integral Typical questions:

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

e The triple integral over a rectangular box is fjj Xy Ax d olz WLM/ZS{D J/\ b 2] lé)

defined by Riemann sums.
e The integral satisfies similar formal

properties to the double integral. 2 ffj Y AV f f ij AX%JZ
e We can extend the triple integral to

elementary regions in RA3.

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

We learn

b. Like 5.5 questions 11, 12: Find the
volume of the region bounded by the
surfaces

z=2y, z=06-y, Yy=x"2, y=2-xN\2




Riemann sums

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

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

e Fubini’s theorem

e Things like the upper and lower
bounds, the mean value theorem
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Typical questlons.

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 2 E/):K
volume of the region bounded by the .
surfaces
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Pre-clage Warm-up!!!
Match integral (a) to the correct region of

Kjlnéi%;at]gr)vl’l/\(j? f‘i/x' uw Ij F

1. In parts (a) through (d) below, each iterated integral is an
integral over a region D. Match the integral with the
correct region of integration.
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Answer: (i) (i) (i) (iv)

Fiowm now 6v, Maﬁ&&mm}%\&a\ labﬁ W»“ be
dz s Néeéhzscjg L: 5 mﬁkZ{U%
T

V4 V4

—
x’/T/

(iii) (iv)

2. Evaluate the following triple integral:

/// sin x dx dy dz,
W

where W is the solid givenby 0 < x <7, 0<y <1,
and0 < z < x.
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Elementary regions. Which variable would you use to integrate
first in (i), (ii)?

In question 1, which of (i), (ii), iii), (iv) are i ( ) Wijwb%

elementary? Dicl Yo find any e and VAMMQ— Ye S \Yf

With respect to Wthh of x,y,and z2 ~ °° ek ‘(/ 40 &%@wa
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brea ?leces:

1. In parts (a) through (d) below, each iterated integral is an z
integral over a region D. Match the integral with the
correct region of integration.
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2. Evaluate the following triple integral:

3>y lx\/g/{:»)} / / /W sin x dx dy dz,

where W is the solid givenby 0 < x <7, 0< y <1,
(i) (ii) and0 < z < x.



Example. Find ffj;quow

where W is the pyramid
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The plane is z = 6-3x-2y

Answ.

The bottom edge is y = 3 - 3x/2

Example. Find f]jv\sl’xjd\/

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
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Like question 14.

Which variable would you choose to The.  crpss- sectinm erv QM(,[&NW

integrate with first? N
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Like question 27. Which variable would you
use to integrate first?
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