1. (15pts) Let f(z) be an entire function with Im(f(z)) > 2 for all z € C. Prove that f is constant.
Suggestion: Consider the function g(z) = e*/(?).
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2. (15 pts) Let C denote the circle |z| = 3 oriented counterclockwise. Compute the integral
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3. (15 pts) Consider the polynomial p(z) = iz” + 52° 4+ 1. Use Rouché’s theorem to prove that all
zeros of p are contained in the annulus § < || < 3.
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4. (a) (10 pts) Determine the radius of convergence of the power series
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(b) (10 pts) Let -y denote the unit circle |z| = 1 oriented counter clockwise. Find
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5. (a) (10 pts) Let Cg denote the half circle {z : |z| = R, Im(z) > R}. Prove that
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(b) (15 pts) Using complex residues, compute the (real valued) integral
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