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Instruction: SHOW YOUR WORK.

Partial credit may be awarded if a substantial part of the answer is provided.

1. (10pts) Prove, by the e-0 argument, that liir}1 2? = 16.
2. (10ts) Let

f(z) = {gs sin(1/z), z ig

Discuss the differentiability of f'(z) at z = 0, i.e., the existence of f”(0).
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3. (10pts) Give a sequence of continuous functions for which lim / folz) dz # / li_)m fu(z) dz,
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n—00
provided that lim f,(z) is continuous.
n—00

4. (10pts) Evaluate / e dz.
o

5. (7+3pts) Find (i) the Maclaurin series for tan~!z and (ii) its radius of convergence.
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6. (10pts) Calculate the curvature x at each point of the ellipse

7. (5+5pts) Let

x4+y2’

z?y
flz,y) = {'___' (z,y) # (0,0)
0, (xa y) o (O, 0)

(1) Find f.(z,y) and f,(z,y). (ii) Discuss the differentiability of f(z,y) at (0,0).

8. (10pts) A rectangular box, open at the top, is to be made from 12ft? of cardboard. Find
the maximum volume of such a box by the second derivatives test.
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9. (10pts) Evaluate / / e/ dxdy.
0 Jy

10. (10pts) Evaluate ]{ 2y* dz + 3zy dy, where C is the boundary of the semiannular region D
o
in the upper half-plane between the circles z2 +y2 =4 and 22 + ¢%> = 9.




