Department of Mathemtical Sciences
Competitive Calculus Examination

May 20, 1997

Directions: Show your work and express yourself in a legible and logical fashion. Full credit will only
be awarded to answers supported by clear explanations. weight.

1. Find the volume of the largest (right circular) cone that can be inscribed in a sphere of radius a.

2. Consider the quartic curves of the form y = az? + bz + cz? where @ > 0. For what values of
a, b, and ¢ will this curve have 0, 1, 2, or 3 critical points? For each of these situations, what
combinations of relative maxima, relative minima and inflection points are possible. (For instance
if there are 3 critical points is it possible to have two inflection points and one relative maximum?)

3. Find the shaded area below.






