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1. (20 pts) Evaluate

oo poo e._x3
[.wf_m 14x% 4 2xy 4+ y2 dxdy.

2. (30 pts) Let g{x,y) be a function satisfying -1 < g(x,y) <1 and
1+g(x,y)

B gey) _

for —oo < x < 00,y > 1, where tan~? = arctan maps (—oo, 00) to (—n/2, 7/2).

(a) Show that g(x,y) is increasing in x, .

(b) Find the limit function g(x) = limy., o g(x, ¥).

(c) Show that g(x,y) is a differentiable function in (x,¥).

(d) Find limy,. %g(x, v).

) + 2y tan~* (yg(x, ¥)) = 2(y2 + 1)x

3. (25 pts) Let

0<x<m
|- - (a) Find- the Fourier series of f(x) on [~x,x]. T
(b) Use (a) to find the sum of the series
' k1
=357

f(x) Ll {;1, —T <X < 0,

x

4. (25 pts) Let £3(x) = 3 and £y,1(x) = -;—(fn(x) +2o)forn=1,2.8,...

e
) fa (x)
(a) Show that fu41(x) < £4(x) for 0 < x < 1.
(b) Show that f(x) = lim, .. fa(x) exists and find f(x) for 0 < x < 1.
{c) Does {f,} converge uniformly to f(x) on [0,1]?
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