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Q.1 (4 x 5 = 20 pts) Find the following derivatives: ”
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Q.2 (4 x 5 = 20 pts) Evaluate the followmg integrals:
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Q.3 (5 x 3 = 15 pts) Consider the function f(x) =

(a) Write down its domain. Is the line x = 0 a vertical asymptote? Why?
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(c) Find local maximum and minimum points if there is any.
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(d) Find intervals of concavity. Is there any inflection points?
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2 + z. Calculate the area (finding

4 — 2% and g(z)

Q.4 (15 pts) Let f(z)

0 and

its numerical value) of the region bounded by f and g between the lines z

x = 2.
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Q.5 (20 pts) Find the minimal surface area of a cylindrical can with volume 16.
Hint. The surface area and volume are given, respectively, by A(r, h) = 27r?2 +27rh
and V = wr?h, where r is the radius of the base (and the top) of the can, and h

denotes its height.
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