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QUESTION 1 [15] 

I 1001 1.1. Find ( ...)3 - i) . 

1.2. Determine the principal argument of the complex number l-i.• 
-1-1 

1.3. Compute the principal logarithm of the complex number z = ( -1 + i-v'3). 

QUESTION 2 [13] 

2.1. Express f(z) = in the form of u(x, y) + iv(x, y). 1-z 

2.2. Find the image of the disk lz - 1 + ii < 1 under the transformation 

w = (1 - i)z + 1 + 2i. 

QUESTION 3 [10] 

{

x3-y3+i(x3+y3) if Z -=I= 0 
Let f(z) = x2+y 2 . Then show that f' (0, 0) does not exist. 

0 if z = 0 

QUESTION 4 [20] 

[4] 

[6] 

[S] 

[S] 

[8] 

[10] 

4.1. Use the Cauchy-Riemann conditions to show that f(z) = eY cos x + i eY sin x is nowhere 

analytic. [8] 

4.2. Determine where f(z) = x 3 + 3x y 2 + i(y 3 + 3 x 2 y) is differentiable. Is f analytic? Justify 

your answer. 

QUESTION 5 [12] 

Let u(x, y) = 3x 2 + 10xy - 3y 2 • Determine whether u(x, y) is harmonic or not. If it is 

harmonic find all analytic function f(z) = u(x, y) + iv(x, y). 
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QUESTION 6 [30] 

Evaluate the following counter integrals. 

6.1. r ( :z ) dz where r is the counter as shown in the figure below and C1: lzl = and Jr z -z z 

C2 : lz - 11 = ¼ are interior to r oriented counterclockwise. [10] 

y 

6.2. J/e 2 + z)dz where C is the boundary of the triangle with vertices at the points 0, 3i 

and 4 oriented positively. See the figure below. [20] 
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