MATH 331: TEST 2

NO NOTECARDS, BOX ANSWERS, SHOW WORK, THANKS !

Problem 1 [15pts] Find the Laurent series centered at z = 0 for f(z) = 2%sin(1/2?)
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Problem 2 [20pts] Find the residue of f(z) at z =141 for f(z) = LO’-"'( 1))_
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Problem 3 [15pts] Exercise on multiplying series:
(a.) Multiply 14+ 2z + g2? + g2* + - and 1+ y+ 307 + g2 + -

(b.) Express your answer from part (a.) in the form ¢, +ei(z+y) +ea(z+y)? +aa(z +y)3 +- -
(c.) Is this surprising? Explain.
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Problem 4 [30pts| Derive the Laurent series expansions for f(z) = ;(T—%—?T on annuli centered about
zero (include in each of your two answers the domains on which the series represent f(z))
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Problem 5 [50pts| Let C' denote the positively oriented circle |z| = 2. Calculate

(a.) [, tan(z)dz
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Problem 6 [15pts] Express the integral
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as an contour integral on the positively oriented unit circle |z| = 1. DO NOT TRY TO
CALCULATE THE CONTOUR /.
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Problem 7 [25pts] Suppose Cp is as pictured below. Calculate W k aXberiedle
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thlem 8 [10pts] Indmate two other types of contour integration Which we considered in homework,
but which have not appeared on this test. (an example with a brief sentence will do)
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