Advanced Higher Maths : Unit 3
1.3 Applying Geometric Skills to Complex Numbers

COMPLEX NUMBERS

The Argand Diagram m

The complex number x + iy is represented
on the plane by the point P(x, y).
The plane is referred to as the complex plane

and diagrams of this sort are called Argand Diagrams. YT I

The argument () of z = x + iy is the angle OZ makes with the positive real axis

tang = 2
X
Note
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Examples

1. Find the modulus and arﬁument of z=4+3i
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2. Find the modulus and argument of z=-2 + 5i
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Cartesian and Polar Form

im
A
z=a+ib is in cartesian form
Note that
r :
sin9=2 cosf =2 : b > Re
r r 0 >
b=rsinf a=rcosf o
so z =r(cosf+isinf)
z=r(cos@+isind) isin polar form
Examples
1. Express 3 +4i in polar form. \'md M Gﬂd e ‘Rﬁl
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2= 5(ws 0Q7+ i 0.927)
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2. Express z = 2(cosg +isin g) in cartesian form.
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3. Express 'i_—jg in polar form. Challq& b m\an ﬁjml RN
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Sets of Points (Loci) on the Complex Plane

A locus is a set of points which satisfies a given condition.

Example

1. Given z = x + iy draw the locus of the point on the complex plane such that

|z-2|=4 |
lz- 2] = Al
X ty-2)= TN
[(%2)tiy -4 LK T
J 2ty =

(XDHY =[b
arde ceire (2,0) s &

2. If z=x+y find the equation of the locus argz = —735
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3. Find the locus for |z —1| = |z—i|
k2= Ay
[ty A P = X g O
(1) ¥y = | g
(/x,()L *H\. > L4 (M*i)L
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Tips for success
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Multiplication and Division in Polar Form

Results multiplying (}\)MJ\ ln\)“lpwm\g
| = _ molkply  moduks
arg(z,z,) = argz, +argz, -
add  aroment:
dividing .
ol Kot dwdling

Z diuge  moduls
arg[zj = arg(zl)— arg(zz) %“ a'yum"b i
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Example
1. Simplify 4(005%+isin%)x5(cos%+isin%j
20 (w(T+g)+tsn (T+T))
Ny ,
mo\@'@ mocloks - add aggonens

- 20 (T 4 tsinT) < polar R
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2. Simplify 4(cos +zsm— 2 cosZ —isin QI Dob'r QDY[ M/(Brbe t hﬂt
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moke Sue  Mumigb Que POW'%WVLM&A\Q

ity | 2.2,) = el 12 {,,) ) 11?:21\2

a[q (z)=00=t0GE: an (@} god
%wwr Mt be betwem —rranc
s ma&

© i 0

Maths in Action Book 2 Page 98 Exercise 5 Questions 1, 2



Advanced Higher Maths : Unit 3
1.3 Applying Geometric Skills to Complex Numbers

De Moivre’s Theorem

If z=r(cos@+isinf) then

z" =r"(cos@ +isin@)" = r"(cosn@ +isinn6)

We can prove this for n>1,ne N - see proof notes
In fact it is true for all n € R
Examples
1. Evaluate (1-i)’ @ n w\w FOIYPL bl 0 wrtai \%(‘%
let 2-(1-0)
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Tips for success
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3. Using De Moivre’s Theorem express sin56 in terms ofsing .
e fore fhee s
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Nk fo gF @50 We egualt rea) parb kol

@S B = (5% - [0W@3BSNG + 5posin g
-0 - 0@ (1-ave) + 508 Be)
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4, If z =-8i find the cube roots of z.
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A . A
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Note
Solutions to equations of the form z” =1 are called the n” roots of unity

Example

Solve the equation z’ =1 to find the fifth roots of unity.
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Tips for success
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Exam Question

(@) Express 1- V3i in polar form.

(b) Use de Moivre’s theorem to show that (l —J3i ), =2" (cosn—;—r— —isin 11_31)

(¢)  Giventhat z =1-+/3i is aroot of the equation z° +4(1—i)z* + p+¢i =0,
where p and ¢ are real numbers, find the values of p and g.
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(FF B+ (FO(FB + pt gL =0 (¥)

U‘S@ el o (b)

(1- J1)* = 2¢ (oo 21 - L8 21 )
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