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1. (10 points) Find the following limits.
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2. (10 points) Evaluate the following integrals

(a)
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zsec’ z dx.
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3. (10 points) Evaluate 2|¢,) for

(b)

u(z,y) = (ez - %) /_2: VA =12 dt.

Note: Answer must in numerical expression and natural constants like 7, e, ...
ete.

4. (10 points) Evaluate g—:‘@’o) for
u(z,y) = h(z* +*,3¢ — 4y)

where

t tan s
h(s,t) = — —t* :
(5:%) 4s @ Ins

5. (10 points) Find the volume of the solid generated by rotating the curve

y = sin(z?)

over 0 < 2 < 1 around the y—axis.
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6. (10 points) Evaluate the infinite sum

i il
— (k + 2)k!

by some manipulations of the Taylor series of f(z) = ze®.

7. (10 points) A dog is running along a semi-circular track with radius 1 km in
counterclockwise direction with speed 0.1 km per minute (See F igure).

Let h be the distance between the dog and point A. Find the rate of change of
h at point D, half way between B and C.

8. (10 points) Find (f~')'(5) for

fz) = z° + 22° + 2z.

9. (10 points) Evaluate
1 pVEe-22 8 Vo2
/ / e 1Y dydz + / / e TV dydz.
0o JVi—a? 1 Jo
10. (10 points) Use Lagrange multiplier to find the extreme value of
f(z,y,2) =

subject to the constraint
-+ =24

Also, indicate the value(s) you obtain is (are) maximum or minimum.
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