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You must state your reasons when answering or you will not get credit.

1. (10 %) Determine whether the limit exists or not. If the limit exists, find its value.

(a) lim (m — M) (b) lim (1 Lsinz)'/e

T—+00 z— 0t

o

(10 %) Define

1) = Qsln|x\ if x #0,
! if & = 0.

(a) Determine the value of a such that f is continuous at = 0.

(b) Determine whether f is differentiable at z = 0.

3. {10 %) Suppose that y = f(z). Find f'(1) if

1+ z
ey+1n(H$2> =1

4. (15 %) Evaluate the following integral

dr + 1
b Inz)d —————dx
(b) /cos(nx)a: (c) f 2 92 110

5. (10 %) Let R be the region enclosed by y =2 — 2%,y =z and y = 0.

(a) Evaluate the area of the region R.
(b) Evaluate the volume of solid generated by rotating the region R about the z-axis.

6. {10 %) Given f{z) =x —elnz, z > 0.

(a) Show that f is nonnegative for = > 0.
(b) Use the result in part (a) to show that ™ > =°.

7. (10 %) Suppose f(z,y) = (z — Dy, D = {(z,y) € R* | 2? + 4 < 1}. Find maximum
and minimum of f on D

8. (10 %) It is known that [~ e %"dz = /7. Find [, e & 919 ) dzdy

9. (15 %) Find Maclaurin Series (Taylor Series about 0) for the following functions. What
are their radius of convergence?

{(a) arctanz ) (1 —aH)™"° (c) ecosxz, upto the z* term




