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Question |

Prove or disprove each of the following:

1. If f(z)is analyticand Imf(z) is constant, then f(z) is constant.

2. IfRez; > 0and Rez, > 0,then
Log(

Z1

) = Logz; — Logz,
Zy

3. log(—i)?> = 2log(—1i) where log z here is the branch with 0 < 8 < 2.



Question |1

A. Use the definition of analytic function to prove that f(z) = |z| is nowhere differentiable.

B. Discuss the analyticity of each of the following functions and find its derivative, f'(z),
if it exists.

1 f(2) =

474z
5




2. f(z) = sinhz

3. f(2)=Vre®3, 0<6 <2nm

Question 111

1. Prove that the function is u = e sin x, is harmonic in its domain and find its harmonic
conjugate



2. Solve each of the following equations
a) e2Z+tl — 4

b) Log(z?—1) = %

3. Prove that, cosh? z — sinh? z = 1.



Question IV

1. Find the domain of analyticity of the function, f(z) = Log(z;—l).

2. Determine each of the following:
) A branch of log z which is analytic at z = —2 and find its derivative there.

i) A branch of log(1 — 4z) of which is analytic at z = —2 and find its derivative there.



Question IV

A. Find each of the following integrals:

e 22ldt =

O%_{}lﬁ



