[14+11 points] 4

4. For a positive continuous function f on (—00, 00), let
e R(a) be the region between the graph of y = f(z) and the z-axis for z < a,
e A(a) be the area of R(a), and
e V(a) be the volume of the solid generated by revolving R(a) about the z-axis.

a. Show that if f(z) = e**/™, then V(a) = (A(a))? for all a.
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b. Show that f(z) = €**/™ is the only positive continuous function on (—oc, o0) for which A(a) and
V(a) are finite and satisfy V(a) = (A(a))? for all a, and f(0) =
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