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Please provide complete and detailed calculations. If only answers are provided, then no credits are
to be given.

1. (15%) Evaluate the following limits:

(a) lim Z @ 2+L.,}2

n—»m

(b) lim z®

=0+

(¢) lim z%e~*° - et dt

L=+00

2. (10%) Let = > —1 and z # 0. Prove that

]‘j_—? = 111(1 +1) e

3. (a) (10 %) Evaluate fow zsing g

T¥cosZz

(b) (10 %) Evaluate 'L dz,n>0.

0 sin™ ztcos™a

(c) (10 %) Evaluate the iterated integral fng f,; ye~* dxdy.

4. Let [(a) = [;° e =z~ da.

(a) (10 %) Prove that the improper integral I'(c) is convergent for
a>0.
(b) (5 %) Prove that I'(n) = (n — 1)! for any n € N.

5. (10%) Determine whether or not the improper integral [ tanidz
converges. Explain your reason.

6. (10%) Let z = z(z,y) be twice continuously differentiable, z = 7 — 6,
Yy = 17+ 0. Prove that
0%z B 82_f B °f
oro8 — 9y?  9x%

7. (10%) Find the absolute maximum and minimum of f(zy) = 2> +3*+y
on the disc 2% +y* < 1.




