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QUESTION 1 [19]

1.1. Express z = -;—_% in the form of a + ib and then find its modules. [5]

1.2.  Use exponential form to express (1 —1)°8in the formofa+ib. [9]
. - 1 .43

1.3.  Find the argument and the principal argument of z = - [5]

QUESTION 2 [8]

Find the image of the triangle with vertices z; = =2 +iandz; = 2+ 2iandzz = —2 +1i

under the mapping w = f(z) = (2 + i)z — 2i. Skitch the triangles.

QUESTION 3 [24]

3.1. Verify the Cauchy-Riemann equations for f(z) = iz? + z. [10]
3.2. Show that f(z) = e™Z is analytic using the Cauchy-Riemann equations. [14]
QUESTION 4 [16]

Verify that u(x,y) = x3 — 3xy? + 3x? — 3y? is harmonic, and find its harmonic conjugate

v(x,y). If f(z)=u(x, y)+i(x, y), with f(0) =i, find f(z).

QUESTION 5 [15]
Compute the following integrals.
L .
5.1 [rtetdt (7]

5.2. [.(z* —Z*)dzwhere C:z(t) = t*> +it, 0 <t < 1. [8]



QUESTION 6 [18]

Evaluate the following integrals

6.1. f Slfo_le where C is the positively oriented contour shown in the figure below. [11]
C
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6.2. J;z3(z+3i) dz where Cis the circle |z — i| = 1 is oriented positively. [7]

END OF FIRST OPPORTUNITY EXAMINATION QUESTION PAPER



