Mod-Arg Form

Modulus
The modulus of a complex number is the

length of the vector OZ

2 2 2
ro=x"+y

r=\x+y’
zZl=Ax"+)°

Argument

The argument of a complex number 1s
the angle the vector OZ makes with the
positive real (x) axis

argz = tanl(yj —r<argz<rw
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e.g. Find the modulus and argument of 4 —4i

4—4i = J4 +(—4)  arg(4—4i)=tan” (

/)

N

=32 =tan"'(—1)
—4-/2 T
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Every complex number can be written in terms of 1ts modulus and
argument ,
z=x+1iy
=rcosf +irsinf
=7(cos@+isin6)

The mod-arg form of z 1s;

z=r(cos@+isinH)
z=rcist

where; 7 =|z|

0=argz




e.g. (i)4-4i = 4\/§CiS(— Z)

(ii N3 +i
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‘Z‘:J(\/g) _|_12 argz=tan17
3
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-'-\/§+i=2CiS%

LT .
(ii ) Convert 6¢1s— to Cartsian form

6cis— = 6(cos Z tisin f)
6 6 6
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(2 2)

=33 +3i




Mod-Arg Relations

(l) ‘2122‘ = ‘Zl sz‘ NOTE:
| Multiplication

rotates z, by
Proof: let z, =rcis6, and z, = r,cis b, arg z,

z,z, =1,(cos @, +isin @, )xr,(cos, +isinb,)
=77,(cos 8, cos@, +isind cosH, +icosb, sinf, —sin b, sin b, )
=71,{(cos 8, cos@, —sin @, sin @, )+i(sin &, cos &, + cos b, sin G, )}
=7, {cos(0, +0,)+isin(6, +6,)}

arg(z,z,)=argz, +argz, <

‘lez‘ =nhn arg(z,z,) =06, +0,
= ‘Zluzz‘ =argz, +argz,
NOTE: it follows that:

‘212223 o Z,

=|z)|z,|z,|.--

arg(z,z,z,...z,)=argz, +argz, +argz, +...+argz,

Zl’l




(2) 2 _ ‘21‘
=, ‘Zz‘
B
arg| — |=argz, —argz,
Z
NOTE: it follows that;
212y _ 2|z,
2,2, \23 \24\
(z z )
12
arg =argz, +argz, —argz, —argz,
2324 )
(3) z" ="

arg(z” ) =nargz




(5+i)(-2-1)

3+2i0

e.g. Find the modulus and argument of z =

52+ 123 (=2) +(=1)

‘Z‘: \/—
3% 427
:mﬁ

(s (S5) (s,

argz=tan | — |+tan | — [—tan | —

5 —2 3
= 1119 +(-153726")-33°41'
=—175°48’

£




Shifting the Reference Point

In the Cartesian plane, the reference point 1s sometimes moved from
the origin to another point

e.g. (x — 1)2 +(y— 2)2 = 1, the centre of the circle has moved
from the origin to (1,2)

A similar process 1s used in the Argand Diagram

. Z=X+1
|Z—V)‘i{/ g
|z
w =a + ib
0 ‘
x

z| = distance from z to the origin

—>
arg z = direction of the position vector OZ (6)
z —w| = distance from z to w

—>
arg(z —w) = direction of the displacement vector WZ ()



Exercise 1D; 1ace, 2act, 3bdf, 4ac,

Sbct, 6, 7adf, 8ace, 9ace, 13, 15,
16,17, 18, 20, 21, 22, 24
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