15.7, number 39: Set up the iterated integral for evaluating

///Df(r,ﬁ, 2)rdz drdf

over the solid region D, where D is the right circular cylinder whose base is
the region inside the cardiod » = 1 + cosf and outside the circle » = 1 and
whose top lies in the plane z = 4.

Answer: All cross sections of D parallel to the xy-plane look exactly the
same; so the integral looks like

4
// / f(r,0,2)rdzdrdo.
cross section J 0

We drew the cross-section parallel to the xy-plane on the next page and we
used this picture to see that

w/2 1+cos @
// rdrd@z/ / rdrdf.
cross section —7/2J1

We conclude that the answer is

w/2 1+cos® p4
/ / / f(r,0,2)rdzdrdf.
—r/2J1 0
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