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Instructions: Show all of your work, and cleariy indicate your answers. Use the backs of pages as

scratch paper. No books, other paper, or ca,lculators are allowed.

1. (20 points) Express the following complex numbers in either polar form or standard form:
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2. (20 points) Prove the triangle inequality

lz+wl<lzl+lurl

for any two complex numbers z and w. When the equality holds?
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3. (20 points) If / : u -l- is is analltic in a domain D, prove that Vu is perpendicular to Vu at any point
inD. ru
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4' Q0 points) Show that ry + Br2y- y3 is harmonic and find its harmonic conjugate.
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5. (20 points) Given any z6 in the complex plane. Evaluate the integral
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where rn is an integer.
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