10 Interchanging order of integration

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

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

e when might it be necessary to change the order of integration in a double
integral? ' ’

It is often possible to represent a type I region as a union of type II regions, or a
type Il region as a union of type I regions. Why would we want to do that? In some
cases, it may only be possible to integrate a function one way but not the other. In
this section, we investigate this idea more closely..

10.1 Find the volume under the paraboloid z = z2+1? above
the region D, where D is bounded by y = z? and y = 2z.
Do the problem twice, first by taking D to be a type 1
fegion,_then by taking D to be type II.
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Figure 23: This volume can be calculated by treating the region in the z-y plane as
either type I or II as seen in example 10.1.
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In the following example, we see how it is sometimes necessary to change the order
of integration in order to evaluate the integral.

1/ 1 :
10.2 Example: Find / / sin(y?) dy|dz
0\Jz .

Figure 24: The volume described in example 10.2.
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