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1. Determine whether the following limits exist. If they do, find their value. Justify your answers.
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2. (10 points) Let v be the piecewise curve that consists of the union
of the following two components: first, a quarter circle of radius
1 centered at the origin from 1 to i, and second, the straight line
segment from i to 2i. Find the value of

Ahn(z)d:
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3. (6 points) Find the radius of convergence of the following power series,
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Justify your answer.
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4. Let S={z € C:Re(z) > 0,Im(z) > —1} and f : S — C be the function given by
» ]

£(2) = exp (= +1)*), =

where exp(z) := e*. The goal of this question is to find the range of f.
(a) (6 points) Show that for every w € C\ {0} there exists z € S such that

(z+i) =w.
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(b) (4 points) Using part (a), show that the range of f(z) is C\ {0}.
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BRed ke VN L9% It is true that the exponential
exp:C — C~ {0}
is surjective, but here we do
not have 0O in our domain. Why
is this still surjective?
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5. Let f(z +iy) = u(z,y) +iv(z,y), where u,v: R* = R.

(a) (2 points) State the Cauchy-Riemann equations

Qba W4

Page 7 of 10

https://app.crowdmark.com/score/435f0c3a-0873-4438-92c6-c825d44cabd8?print=true Page 9 of 14



Crowdmark

(=2}

B9DY73E0-E641-48CD-94C7-18944B484EIC E*—%E
.
.

mt1-9e¢618 1
#75 8 of 10

. (7 points) Let u(z,y) = z* —y? + 3y +2. Find v so that f(z+iy) = u(z,y)+iv(z,y) is analytic

on C and f(0) =2+1.
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Extra work for Question
(Please write “EXTRA WORK AT END OF EXAM” on original question page)
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Extra work for Question
(Please write “EXTRA WORK AT END OF EXAM” on original question page)
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