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Problem

Express the flowing complex numbers in their polar form, r(cos 6
(a) z=3+4i

isin@).

= Find the e'magnitude
r=lzl=v32+44=v25=5

Find the argument arg(z) (angle 0):

0 — arg(z) — tan_l W e tan_l
real part

Q0
3 =0

z=a+bi=r(cosf +isinf)

Therefore z = 5(cos 53.13° + 1sin 53.13°)




(=32 +(—1)2=+10=3.16

A
Imaginary

Plot z = —i on an Argand diagram:
6 = arg(z) = tan~! L) 4 180° = tan~" oo + 180% = 90° + 180° = 270°.
Therefore z = 1(cos 270° + isin 270°)

Alternative answer: z = 1(cos —90° + isin —90°)




2 /(3)2+ (4)2=v25=5

A
Imaginary

9 Real

4
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Problem
(I) Consider th

omplex numbers z; = 2 29 = 4 — Ti.

(a) Find z; + 2

= Collect real and ¢

nplex terms:

= Expand the brackets:
2120 = (24+41)(4 = 7)) =2 x4 —2x Ti+4 x4 —4x T7i°

Collect real and complex terms:
8+ 28 — 14i 4 161 = 36 + 2i



i A47i _ 8416i414i28 _ 204300 _ 4 64
4471 16+49 65 3713

ZIS; by multiplying the fraction with the complex

or over itself (effectively multiplying by 1), i.e., % Ledi

mplex fraction

llect real and complex terms:

2 43i-8i _ 14 | 5
9o — 13 T sk

te value and the conjugate of z = (1 +1)°
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= Evaluate each part:
Ibi o i L 12320

= 1o 1a o 2 !

—(142i)(2 +2i) = 2 — 6i

3—i _ 3—i 1-i _ 34i2-3i-i _ .
T o s e =12

Therefore:

L (14 20)(2420) + 5 =426+ 1 -2 =3—7i



+ (1 +1)(1—1)

brackets and evaluate:

V3)2 +32V3 + (i) + 1 —i2
—8i+2=—10i

he complex number 2i(i — 1) + (v/3 — 1) 4+ (1 +1i)(1 — 1)

numbers on an Argand diagram:
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on the circle of radius 3 with center (0,0).
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Problem 5.

Application of de Moivres theorem.
(a) Find (cosf +isin@)~'% in the form (cos(Af) — isin(B0))
= Using de Moivres theorem:

(cosf +isin @)% = (cos(—100) + isin(—1060)) = (cos(106) —




: s . cos260+isin 26
(b the flowing expression: 2=r="men e 30
= ingide Meivres theorem:
(co i sin )2
in 6)3
f+isin 0)? _ 1 cosf—isinfy __ i
in 0)2(cos 0+isinf) cos0+isin0(cose—isin0) = cost) —isinf

cos® 0 — 3cosfsin’ b

\plex number cos 36 + 1sin 360

O(isin 0) + 3 cos O(isin #)? + (isin9)?
sin ) — 3 cos @sin? ) — isin® 0
20 +i(3 cos? Osin § — sin® )
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b)  State the
part of it

positive argument and find the real

= a)[2°| = 4 — 4

Quick sketch of z° on an Argand diagram:
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s in polar form, i.e.:

If 2, = r(cosf + 2% = r5(cos 50 + isin 56)
7°(cos 56 + isin 50)

Compare magnitudes:

o =4v2,r =2

Compare arguments:
50 =2nm — 5,0 = (8n — 1)55

For appropriate values of n, so that 6 lies between —7 and 7:



= _ =97
n=-1 = 0=

n=0 = 0=

= __

= _ 1w . 8r
n=2 = 0=3For*

20 By= V2, 2 = V2T, 24 = V2657, and 25 = V2T
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