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1. Fill in the blank with your answer (7 pts each)
(a) Find hm L3t/ 4+ » +32/" ... +3%") . Ans:

(b) Evaluate fl Zdz. Ans:

2
(c) Evaluate fo fo o ’e dydx Ans:
(d) Find the points on the hyperbola 2 — y? = 4 that are closest to the point (5,0). Ans:
(e) Find the solution of the initial-value problem: % + 322y = 622 and y(0) =0. Ans: '

(f) Suppose that the equation zy + zz* = 2yz defines z as a differentiable function of the two
independent variables z and y. Find the value of §z/dz at the point (1,1,1). Ans:

2. (8 pts) Suppose f : R — R. We call p a fixed point of f if f(p) = p. If f is differentiable and f'(z) # 1
for all z € R, show that f has at most one fixed point.

3. (8 pts) Suppose that (1) f(zo) = g(z0) =0, (2) f' (z0) and ¢ (z0) exist, and (3) ¢’ (zo) # 0. Show

that
. f(@) _ (=)
z—z0g(z) ¢ (%0)

4. (10 pts) Let
: _ [ sinzcos(l/z) if z#0
f(z)—{ 0 if z=0 "

Investigate the continuity and differentiability of f at z =0.

5. (10 pts) For all the values of x for which the series

— (1-=2)"
7;2 n(lnn)2

converges.

6. (10 pts) Let f : R3— R be defined by

f(@y,2) = 2y + 2%
Find the absolute maximum and minimum values of f on the unit ball {(z,y,2): 2? + 3> +22 < 1}.

7. (12 pts) Let A (t) be the area of the region in the first quadrant enclosed by the coordinate axes, the
curve y = e~%, and the line z =t > 0. Let V (t) be the volume of the solid generated by revolving the
region about the z-axis. Find the following limits.

(a) tli)xgoA (t).
(b) Lim V' (£) /A ().
(c) lim V(t) /A ().



