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MATH3401/3901 — Complex Analysis/ Advanced Complex Analysis
Mid Semester Examination, 10 April 2024 (continued)

1. [25 marks] Find the fourth roots of −256, i.e., find all solutions of z4 + 256 = 0 in
C. Express your answers in the form x + iy, with x, y ∈ R.
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MATH3401/3901 — Complex Analysis/ Advanced Complex Analysis
Mid Semester Examination, 10 April 2024 (continued)

(Question 1 continued).
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MATH3401/3901 — Complex Analysis/ Advanced Complex Analysis
Mid Semester Examination, 10 April 2024 (continued)

2. Recall coth z = cosh z/ sinh z.

a) Prove that coth−1 z =
1

2
log

(
z + 1

z − 1

)
, clearly indicating any restrictions on your

domain. [15 marks]

b) Find all solutions of coth z = i (express them in the form x + iy). [10 marks]
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MATH3401/3901 — Complex Analysis/ Advanced Complex Analysis
Mid Semester Examination, 10 April 2024 (continued)

(Question 2 continued).
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MATH3401/3901 — Complex Analysis/ Advanced Complex Analysis
Mid Semester Examination, 10 April 2024 (continued)

3. (a)[15 marks] Let f(z) = |z|2.
(i) Find all points z ∈ C at which f satisfies the Cauchy-Riemann equations. (Hint:
the set is non-empty).
(ii) Find all points z ∈ C at which f is differentiable (Hint: the set is non-empty).
Make sure you justify your answer.
(iii) Show that f is nowhere analytic in C.
(iv) Explain why there is no contradiction between your answers to (ii) and (iii).

(b)[10 marks] Let f(z) = sin z + cos z.

(i) Is f bounded on C?
(ii) Is there an unbounded subset of C on which f is bounded?
Explain your answers. Note: no marks will be given for an answer without expla-
nation, even if it is correct.
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MATH3401/3901 — Complex Analysis/ Advanced Complex Analysis
Mid Semester Examination, 10 April 2024 (continued)

(Question 3 continued).
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MATH3401/3901 — Complex Analysis/ Advanced Complex Analysis
Mid Semester Examination, 10 April 2024 (continued)

4. (a) [18 marks] Determine the Möbius transformation (viewed as a mapping on C)
mapping 3 to 0, i to ∞, and 0 to −3i.

(b) [7 marks] Suppose that a Möbius transformation z 7→ az + b

cz + d
(viewed as a

mapping on C) maps ∞ to 0. Can you say anything about any of the coefficients
a, b, c and d?
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MATH3401/3901 — Complex Analysis/ Advanced Complex Analysis
Mid Semester Examination, 10 April 2024 (continued)
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MATH3401/3901 — Complex Analysis/ Advanced Complex Analysis
Mid Semester Examination, 10 April 2024 (continued)
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