14 Introduction to Triple integrals
By the end of this section, you should be able to answer the following questions:

e How do you evaluate a triple integral?

e How do you use a triple integral to find the mass of a solid object with known
density?

e How do you change the order of integration in a triple integral?

We can extend the definition of a doublé integral to Oz;{;criple‘integral ' >V
: el ,e A % 27/
JIf st 5= fion A

where R is a region in R3 aﬁd dV is an element of volume. ( b\! = be‘j D%>
—— weg©

If R is a region in R? specified by ( e‘?} ‘ ,@ OJOMS:Lv :

(Fc,\ﬂ N\ \\\3 "&/‘Q«e% Tk(x, y) <2 S s(a;, y) G/kvkdh
1@1 ) ) p(z) <y< glz) (11)
g’\e\/\i‘t/" ?\07”—)—> ¢ Sz b P(\CLW\Z\ 20 o

then
[ #@,9,2)av
R

b e [ psiey) '
:/ / / f(z,y,2)dz| dy » dz.
a p(m) T(m!y) o

In two dimensions, there are 2 possible orders of integration. In three dimensions,
there are 6.
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14.1 Find the mass of a rectangular block with dimensions
0<z<LL,0<Ly<Wand0< z< H of the density is
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14.2 Evaluate sz dV over the region R bounded by the

R
surfaces z=0,y=0,z=0and z+y+2=1.
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14.3 Changing the order of integration
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