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Question 1. [20 marks]

(a) Compute the number
B+ 4i)(1 +i)°
P(2 + 4i)?

and express it in Cartesian (x + 7y) form. Justify all of your steps. [10]

Write your solution to Question #1(a) below
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(b) Find and plot all the solutions z € C of the equation z° = 32. [10]

Write your solution to Question #1(b) below
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Additional space for Question 1
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Question 2. [20 marks]

(a) State the Root (Cauchy) Test for complex series. [10]

Write your solution to Question #2(a) below
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(b) Using the Root Test, or otherwise, determine the values of z for which the power series

()

n=1

converges. What is the radius of convergence? [10]

Werite your solution to Question #2(b) below
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Question 3. [20 marks]

(a) Find the coeflicients a, and b, of the Laurent series

of f(z) = wﬁ;w on a punctured disc centered at zp = 3. [10]

Write your solution to Question #3(a) below
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(b) Where is the series from (a) absolutely convergent? [10]

Write your solution to Question #3(b) below
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Additional space for Question 3
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Question 4. [20 marks]

(a) Prove that the function f(z) = |z|* is differentiable at z = 0 but not differentiable
anywhere else. [10]

Write your solution to Question #4(a) below
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(b) Find an analytic function f(z), z = x + iy such that
Ref(z) =x*—y*+2x and f(i)=2i—-1.

(10]

Write your solution to Question #4(b) below
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Additional space for Question 4
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Question 5. [20 marks]

(a) Find all singularities of the function

z—sinz
f@)=—7]—
Z
and determine the nature of each of these singularities. [10]

Write your solution to Question #5(a) below
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z—sinz
[
C Z

where C is the positively oriented circle of radius 2 centered at the origin. You may use
the result of (a). [10]

(b) Compute the integral

Werite your solution to Questions #5(b) below
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Additional space for Question 5
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This page is for additional work and will NOT be marked.

End of Paper.
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