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QUESTION 1 [21]

1.1. Express 1—‘_—1 = ? in the form of x + iy, where x,y € R. [6]
1.2. Find the principal argument of the complex number given by z = ﬁ [6]
1.3. Compute cos G + i). [9]

QUESTION 2 [9]
Let |z + 1| = |z — i| be a curve in the complex plane. Then
2.1. describe the type of curve represented by |z + 1| = |z —i|. [6]

2.2. determine whether the curve is open or closed, connected or unconnected, bounded or

unbounded. Justify your answer. (3]
QUESTION 3 [9]
Find cos 46 and sin 40 in terms of sin 6 and cos 6. [9]

QUESTION 4 [25]

B-y3+ix3+y3) .
Let f(z) = { x2+y?2 T 0. Then show that
0 ifz=0
4.1. Cauchy-Riemann Equations are satisfied at (0, 0). [15]
4.2. f'(0,0) does not exist. [10]

QUESTION 5 [14]
Let f: R> — R be twice differentiable function.
5.1. What does it mean to say f is harmonic? [2]

5.2. Determine whether u(x,y) = 2x — x® + 3xy? is harmonic or not. If it is harmonic find

its harmonic conjugate function v(x,y) such that f(z) = u(x,y) + iv(x,y) is analytic. [12]



QUESTION 6 [22]

Evaluate the following contour integrals.

2_ .
6.1. f (%) dz where C is the semicircle parametrized by z(8) = 2e!®, m < 0 < 2m. [10]
C

z2

6.2. f (Cosrzz) dz where C is the counter formed by two parts: C; defined by the circle
C

lz+ 1] = % and C, defined by the circle |z| = % both oriented counterclockwise.  [12]
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