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MATHEMATICS 381 FINAL EXAMINATION

Each question is worth 10 points. Please show all your work.
All contours are positively oriented. '
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Clearly indicate the contour you are using and justify all your steps.

1) Compute the contour integral

2) Use residues to compute

3) Determine the Cauchy principal value of the integral

/“’ sinz I
o (24 2)2

Clearly indicate the contour you are using and justify all your steps.

4) (a) Determine the values of (z,y) € R? for which f(z) = €®(y + ie¥) has a complex
derivative g-l;- where z = x -+ iy.

5) Expand f(z) = ;% in a Laurent series centered at zp = 1 and determine the annulus of
CONVETrgence.

6) Compute
1
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where k is an integer,

7) Compute the inverse Laplace transform f(t) = L7'F(s) where F(s) = % Clearly
indicate the contour used.

- 8) Let u(z,y) be a harmonic function that is radial. Recall that a function is radial if it
is constant on all concentric circles centered at (0,0). Write down the general formula for
u{z,y). Please justify your answer. (Hint: use polar variables).



