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1. (2 points each) Determine if the following sequences converge. Write a short ]
cation.
(1) sin{nm/12), n — oo.
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2. (2 points each) Determine if the following series converge. Write a short justification.
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3. (5 points each) Write down the first few terms of the Taylor expansion for the fol-
lowing functions. More prec1sely, for Taylor expansion around z = a, write down
4o, a1, up in the expausion f{x) = om0 (e — a)™.
(1) Taylor expand (1 + z)~! around z = 1/2
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(4) Taylor expand (1 — cosz)/sinz around z = 0.
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4. (10 points, 2 points each) Complex numbers.
(1) If 2 = 2019 4 10084, then Im(2% + 2%) =? ()
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(5) How many solution does z° = 10 have? What are the sum of these solutions?
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5. (10 points, 5 points each) Complex analytic functions.
(1) Is the following complex valued function analytic?
f(z,y) = coszcosy — isinzsiny
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(2) Find the singularities of the following functions, and classify them as branching
points, poles or essential singularity
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6. (10 points) Write down the Laurent expansion for
2
(z+1)(z + 3)
in the annulus 1 < |z| < 3. (Please write down the formula for the coefficients, not
just the first few terms. )
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7. (30 points, 5 points each) Evaluate the following contour integrals.
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