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. Express the following in polar form re': —6, —5i, (1+1)/v2, (1-1)/v2, 2434, (2+4)/(1 +
2. (5 pants)

. (i) Find all the cube roots of unity 1'/3, and express them both in polar form and in the form
z + 1y (with ¢ and y real). (ii) Plot them in the complex plane. (5‘ FC,}’)})) )

. Show that the complex conjugate operation that sends zz = z + 1y to 2* = z — 1y enjoys the
following properties: C 10 Pgme) )
(a) (a+2) =21+ 7
(b) (2122)" = 223
(e) (1/z)*=1/2"
(d) (21/22)" = 21/ 23
(e) (ez)t = %
. The natural logarithm In z of a complex number z is defined by the equation

€ = 2.

This equation does not determine In z uniquely, so In z is said to be a multi-valued function
ofz. (5 peints).

(a) Find all the values of In 1.

(b) Show that for any z there are infinitely many values of In z.

(c) Express In(re*) in terms of 7 and 6.

(d) Show that 2* = {22)"

. Using the logarithm we can define 2% for any two complex numbers z and w, by
2% = ¥ lnz_
Find all the values of the following: (.5 q)cr n ‘}‘S)
(a) 12
(b) 1*
(c) (=1)
(d)
. Express the following in the form Re [Ae«tt4)]: (( 0 6)0!”*5) .

(a) sinwt + coswt

(b) cos(wt —n/3) — coswt

(¢) 2sinwt + 3coswt

(d) sinwt ~ 2 cos(wt — ®/4) + coswt



