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1. (24 points) Evaluate th:,/ 2integral.
A. (8 points)J0 sin @ cos? 046

rl 1
B. (8 points) J ﬁsinydydx

Jo JIx2

1 .
C. (8 points) ﬂ] —-S-dV, where E = {(x,7,2):0<y<1,0<z<y, 1 <x<z+1)}
g X

2. (8 points) If f(x) = J x2sin(t?) dt, find f'(x).
0

3. (8 points) Let A(x) = (sin x)*. Show that A'(x) = (sin x)*(x cot x + In sin x).
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4. (10 points) Evaluate the following improper integralJ' == dx or show it is divergent.
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Hy-xy
filx, 0,0),
5. (10 points) Let f(x,y) =\4 wayz | # (00
\ if (x, ) =(0,0) .

Find the value of the derivative £,(0,0).

6. (10 points) If the function f satisfies the equation f(tx,ty) = t"f(x,y) for all 7, where n is a positive
integer and f has continuous partial derivatives. Show that

of LU
Xty By nf(x,y).

7. (10 points) Suppose that lim f(x) = oo and lim g(x) = ¢, where ¢ > 0 is a real constant. Prove that
X—a x—a
lim [ f(x)g(x)] = 0.

X—=a

8. (10 points) Show that, for x > 0,
<tan~lx < x.

14 x2

9. (10 points) A sequence {a,} is given by a; = \/5, a1 =+v2+a, (n =1, 2,--). Show that the limit
lim a,, exists and find the value of this limit.
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