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Answer without complete work shown receives no credits.

(1) (10 pts) Evaluate the followings.

a) lim X
(2) z—0 COS T

(b) lim 1—rcosz

z0et — 1 — g’

(2) (10 pts) Water is pumped into a spherical balloon so that its volume increases
at a rate 5em?/s. How fast is the radius of the ballon increasing when the

diameter is 4cm? Here the volume of a ball of radius r is §7rr3.

1
(3) (10 pts) Let f : (—4,8) — R be a function so that f(0) = D for § > 0. Assume
that f(x) satisfies the equation
2+ (f(2))? = (22 + 2(f(2))? - z)”
for all z € (—4,d). Suppose we know that f is differentiable at 0. Compute

1
the tangent line to the curve y = f(z) at the point (0, 5) :

(4) (10 pts) Find the minimum of the function
VT ot

flz) = / —dt

1t

on [1,00). Explain how you obtain the minimum and find the point where the
minimum of f occurs.

(5) (10 pts) Find the volume of the solid S where the base of S is a circular disk
of radius 1 and parallel cross sections perpendicular to its base are squares.
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(6) (10 pts) Evaluate the improper integral
00 —1
/ ztan™ T g
o (14+22)?
if it exists. Here tan~!z = arctan z.
(7) (10 pts) Find the radius of convergence and the interval of convergence of the

power series
oo n
(_2) n
E ST
n

n=1

(8) (10 pts) Let f be the function

2, 1,3
fom) = 2 # @1 #00)
0o if (z,3) = (0,0).

Evaluate f;(0,0) and f£,(0,0) if they exist.

(9) (10 pts) Use Lagrange multipliers to find the extremum of the function

f(z;y,2) = zyz
subject to the constraint zy + 2xz + 2yz = 12.

(10) (10 pts) Let a > 0. Evaluate the double integral

a VaZ_g?
/ / cos(z? + y?)dydz.
—aJ —VaZ=%?
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