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Q.2 (4 x 3 = 12 pts) Evaluate the following limits:
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Q.3 (5 x 2 = 10 pts) Given y = f(z) = e,
(a) Write down the domain of f, and find its asymptotes.
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(b) Find intervals of increase and decrease.
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(¢) Find local maximum and minimum values of f if there is any.
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(d) Find intervals of concavity. Is there any inflection points?
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Q.4 (4 x 4 = 16 pts) Let R be the region enclosed by the curves y=-—1°+4z
and y = z. Express the VOLUME of the solids (S) below as an integral. Do NOT
evaluate the integrals.

(a) S is the solid obtained by rotating R about the z-axis.
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(b) S is the solid obtained by rotating R about the y-axis.
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(d) S is the solid obtained by rotating R about the line x = —2.
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Q.5 (4 x3=12 pts) Consider the plane curve C defined by y = e between
y=landy=e
(a) Set up, but do NOT evaluate, an mteﬂral&mth respect to Rfor the arclength
of C.
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(b) Set up, but do NOT evaluate, an integral}with respect to z ffor the arclength

of C. ;
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(c) Set up, but do NOT evaluate, an integral for the area of the surface obtained
by rotating C about the y-axis. I
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(d) Set up, but do NOT evaluate, an integral for the area of the surface obtained
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Q.6 (6 x 4 = 24 pts) Evaluate the following integrals:
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Q.7 (5 pts) Let A(h) be the area under f(z) = e between z = 0 and z = h.
Suppose that the parameter 4 changes over time ¢ with h(t) = t?+t. Find the rate
of change of A(h) at time ¢ = 1.
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Q.8 (3 x 3 =9 pts)
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(a) Evaluate the integral / ze™® dz, if it is convergent.
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(b) Evaluate the integral / da: if it is convergent.
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(c) Use a comparison test to determine whether the integral
/°° sin® z ds
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is convergent or divergent.
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