UCLA Math 132 Midterm-Winter, 2014 1
1. (10 points) Prove the following identity using methods of complex analysis:
cos(36) = cos*(#) — 3 cos(f) sin?(0)
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2. (10 points) This question has parts (a) and (b). As usual, let z = z + iy.

(a) (5 points) Find an entire function whose real part is 2% + 22y — 3/2.
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3. (10 points) This problem has parts (a)-(c). Let f be the M&bius transform
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(a) (3 points) What is the image of the negative real line, {z € C | Re(z) < 0}, under this
transformation? 4 Taladan
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(b) (4 points) What is the inverse image of the negative real line, {z € C | Re(z) < 0},= R
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(c) (3 points) Let Log(z) be the standard branch of the logarithm. Where is the function

Log(;) analytic?
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4. (10 points) This question has parts (a)-(c).

(a) (3 points) Show that the function f(x + iy) = 2zy is not complex differentiable at
any point other than the origin.
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(b) (4 points) Show, using the definition of the derivative, that the function g(x + iy) =
x% + y? is complex differentiable at the origin. (Hint: the formula z* + y* = (z + iy)(z — iy)

may be useful.)
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(c¢) (3 points) Is the function g of part (b) complex analytic at the origin? Justify your
answer.
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5. (10 points) This question has parts (a) and (b). Let f(z) = e38(2) be the principal
branch of the cubed root function z3.
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(b) (5 points) Give an example of a branch, g(z), of the cubed root function where
g(l) = e2m‘,f3_
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First and Last Name: Initial of Last Name:

Student ID:

Instructions:

e Show all work, clearly and in order, if you want to get full credit. I reserve the right to
take off points if I cannot see how you arrived at your answer (even if your final answer
is correct).

e Circle or otherwise indicate your final answers. If you use the back of a page please
indicate that you have work on the reverse side.

e You may not use books, notes, calculators, mobile phones, or any outside help during
this exam. You may not collaborate with other students in any way during this exam.

Problem Points Score
1 10
2 10
3 10
4 10
5 10
Total 50
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