Phillips Exeter Academy — Mathematics 4C — page 3 — problem 2

Garbanzo bean cans usually hold 4000 cc (4 liters). It seems likely that the

manufacturers of these cans have chosen the dimensions so that the material required

to enclose 4000 cc is as small as possible. Let’s find out what the optimal dimensions

are.

(@) Find an example of a right circular cylinder whose volume is 4000. Calculate the
total surface area of your cylinder, in square cm.

(b) Express the height and surface area of such a cylinder as a function of its radius r.

(c) Find the value of r that gives a cylinder of volume 4000 the smallest total surface
area that it ca have, and calculate the resulting height.
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