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6. [16 points] Ariana, a baker at the vegan bakery VCorp, is designing a new doughnut. The
cross section of the doughnut is shown below, where the units of both x and y are cm.
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The top of the cross section is given by the function y = ¢(z) and the bottom is given by the
semicircle y = 3 — /4 — (z — 3)2. Ariana is experimenting with two ideas for the doughnut.

a. [6 points] Her first idea is to rotate the cross section around the y-axis. Write an integral
that gives the volume of the resulting doughnut. Do not evaluate your integral. Your
answer may involve the function ¢, but it should not involve t~! (the inverse of t).

Answer:

b. [6 points] Her second idea is to rotate the cross section around the z-axis. Write an
integral that gives the volume of the resulting doughnut. Do not evaluate your integral.
Your answer may involve the function ¢, but it should not involve ¢t~ (the inverse of t).

Answer:

c. [4 points] As is tradition at VCorp, they are planning to wrap a ribbon around the cross
section of the doughnut. Write an expression involving one or more integrals that gives
the total perimeter of the cross section. Do not evaluate the integrals in your expression.

Answer:




