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1. Answer ALL the questions in the booklet provided.
2. Show clearly all the steps used in the calculations.
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QUESTION 1 [17]
1.1. Determine the imaginary part of f(z) = Ii_z where z = x + iy. [7]

1.2. Use exponential form to express (—1 + i)' in the form of x + y. [10]
QUESTION 2 [10]
Show that f(z) = Z is nowhere differentiable.

QUESTION 3 [7]

, i
Find the image of the set {re’? : 2 < r < 4 and g <0< 522}. under the mapping w =z2. Sketch

properly both regions.
QUESTION 4 [30]

4.1. For which values of z does the function f(z) = (z — Z)(z — 1) satisfy the Cauchy-Riemann
equations? [13]
4.2. Show that the function u(x,y) = xy3® — x3y + 2x is harmonic and determine the

harmonic conjugate v(x,y), with v(0,0) = 0. [17]

QUESTION 5 [24]

Compute the following integrals and write the most simplified answer.

5.1 [ (22 +3) dz. [7]
5.2. Evaluate fcy dz where C is the polygonal path with vertices 1,1 + i, i, 0 as shown in the
figure below. (17]
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QUESTION 6 [12]

3
6.1. f Zz:zz_g dz where Cis the circle |z| = 2 traversed once counterclockwise direction. [7]
C
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6.2. j ;+9 dz where C is the circle |z| = 2 oriented counterclockwise. [5]
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