MA /PHY 507 Spring 2019
Midterm Exam - 100 Points
8 March 2019

INSTRUCTIONS: PLEASE WORK ALL FOUR PROBLEMS BELOW. NO
BOOKS, PAPERS, OR NOTES ARE ALLOWED.
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PROBLEM | MAXIMUM GRADE | SCORE

L 25
2 25
3 25
4 25

TOTAL 100




Problem 1. (25 points.) Laurent expansions, poles, and remdues

i. Find the Laurent expansion of f about zo = 0. Identify the order of the
pole, the residue, and the region where the expansion is valid.
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f(z):m

it. Identify the poles and their orders and calculate the residues for the function
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Problem 2. (25 points.) Compute the foliowing integrals. Clearly explain your

methods.
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Problem 3. (25 points.)

i. Compute the real and imaginary parts of {—1 + ©)* using (1) the principal
branch, and (2) the branch determined by [, 37).

ii. Is the function u{z, %) =y

3 — 3%y the real part of an analytic function?
Why or why not? If so, find such an analytic function
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Problem 4. (25 points.) Compute the following real integral:

C e .2
-[_Oo —(3:2 )2 dz.

There are at least two ways to do this. One method might need the formula: ?{ {{
vy

_ o 9(=) 2 g(z)h" (z)
Res(f, z0) = h”(ZG) -3 [h”(zo)]?- .
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