_ﬁdvanced Higher Mathematics

Topic 10 - Complex Numbers

Rig@ur Maths

Outcome 4 - The geometry of complex numbers in the 3™ quadrant 20

Worked Example: Im
Given that z = —1 —+/3i
(a) sketch onan /] Re
argand diagram.
=z
Calculate; (=L,=v3)
(b} |Z| |z = V143 = """EL =2 tan_l$ = G0Q°
> 180 — 60 = 120°
(c) argz argz =—120° (_FH)

(d) Express the complex number z in polar form.

z = 2(cos(—120°) + isin(—1207))

Key Facts/Formulae: =0

The complex number z = a + bi canbe
represented in an argand diagram.

The modulus of z is the distance frem the origin to z
andis denoted by |z| or r.

|z| = +/aZ + b2

The argument of z is the
angle between Oz and the
- positive direction of the x-axis.

Im

Z 4 (a,b)

Itis denoted by argz or @
and lies between

—180° < @ < 180°.

Re
I g=2 b
PolarForm  cos6= - a=rcosf g5 _ gap-1-
a
= | b c
Sl sin@ = — bh=rsinf
=

z=17r -
rcosd T irsing None of these are on

z= r(cosf +isindg)

the formula sheet!

21 o 21
[z =2 (cos(—?) + isin(— ?))]

Questions...

For each complex number below;

(a)
(b)
(c)
(d)

Express in an argand diagram
Calculate the modulus
Calculate the argument
Werite in polar form

p B z=—3—i
& z=—8—8V3i
pc ] z = —/11 —+/11i

& z=-20V3-20i
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Answers

10-3 - The geometry of complex numbers

. (b) lzI=2

(B Izl=16
(b) lzl=v22
() Izl =40

()

(©)

(<)

()

argz =—150°
argz = —120°
argz =—135°
argz = —150°
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(d) z=2(cos(—150°) + isin(—150°)) (or 75{ if using radians)

(d) z=16(cos(—120°) + isin(—120°)) (or 72?” if using radians)

(d) z=+22(cos(—135°) + i sin(—135°)) (or 73:77 if using radians)

(d) z=40(cos(—150°) + i sin(—150°)) (or 7% if using radians)
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