Office Use Only

Complex Analysis diagnostic test

2421

1. (a) Use the polar form of division to determine z = —==*= in polar form. Give the

answer also in standard a + b7 form.

(b) Find and plot all roots of the equation 2® = %. Give the solutions also in standard

a + bi form.
(c) Let C; = {Re(z) =2} and C, = {Im(z) = §}.
(i) Sketch the lines C; and Cs.

(ii) Sketch and describe the images of C; and Cy under the exponential map f(z) =

ez

2. Evaluate each of the integrals below, showing all of your working.

(a) [, Zdz where C is the circle {|z| = 3} traversed anticlockwise.

(b) [, 2% cos(%z*)dz, where C is the curve parameterized by z(t) = —t + (1 — t)e™/* for

0<t<1.
(c) ,
j{(— +sin(1/2))dz,
c

z

where C is the unit circle traversed clockwise.

(d)

eSz
dz,
‘£%|ﬂz+D%z—ﬂ3z

where the circle is traversed anticlockwise.

(©) "
ii 2z ha ™

with C traversed anticlockwise, with

(i) € ={lz] =3}
(i) € ={l]z—{l =3}
(iii) C ={]z+ 1] = 2}.
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