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*** Show All Your Work. No Electronic Devices Allowed ***
1 (10%). Find the limit

. 1 1
lim [——— ——]|.
z0+ [ln(l + ) m}
2 (10%). Find all possible relative extrema and saddle points of the function

1
fz,y) = 22y — 5 (=" +y*) + 1.

3 (10%). Find the arc length of the polar curve:
r="7, 0<6<2nr.

4 (10%). Compute the integral fo sin~!(x)dz.

5 (10%). Let J(z) be a function satisfying the differential equation z.J" () +
J (z) + zJ(z) = 0 for all values of z and J(0) = 1. Find J"(0).

6 (10%). Determine whether the following series is convergent or divergent.
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If it is convergent, find its sum. Otherwise, give a reason for your answer.

7 (10%). Let u and v be the unit normal vectors of the tangent planes of the

surfaces Sy : 22 + y% + 22 -|-2a:—4y 4z=12and Sy : 4z% + 9% + 1622 = 24

at the common point (1, ~2,1). Compute the inner product u - v.

8 (10%). Evaluate the integral [[zydS, where the surface S = {(z,y, 2) |
S

?+y’=1,z>0,y>0,0< 2 <1}
9 (10%). Compute the integral

1 w‘:z:-—;rE
/ / V2% + yidydz.
0 J—vVz—2?

0 (10%). Let R be the region bounded by the graph of zy = 1, zy = 4,
x = 2, and x = 3. Compute the integral
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