Argand Diagrams - Modulus and Argument

A diagram showing complex numbers is called an ARGAND DIAGRAM.
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Argument of z

Arg(z)=6

This is the angle between the real axis and OP such that —180 <6 <180
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Calculations for @ depend on the quadrant z lies in.

Examples
Quadrant 1

Express z =2 + 2i in polar form.

=l tan(G) =2
r=y8 6 =tan’(1)
r=2/2 0=45

z =r(cosO + isin@)
z= 2\;“‘ 2(00545 T isin45)

Polar Form of a Complex Number

cosO=% = a=rcosd
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b =rsind
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z=a+bi
z =rcosO + rsind
z =r(cosO + sind)

[ z =r(cosO + sinb) ]

Examples
Quadrant 2

Express z =-1 +r3i in polar form.

60=180°— tan'](\%)

Q Quadrant

P=(=12+(/3)
=4 6=120°

=y
r=2

z =r(cosO + isin@)
z=2(cosl20 + isinl20)




Examples

Quadrant 3
Express z= — \55 = \Ei in polar form.
2 (2 [ [A\2 - |2
re= (LZ) + (\; 2) tan(0) = 5
w6
=0 6 =tan (1) | Quadrant
0=4%

z =r(cosO + isin@)
z=2(cos( —135) +isin( —135))

Examples
Quotient Form
1+3i
1-2;

Express . in the form x + iy.
=2

Hence express in polar form.

1+3i = [kr3Y < 1+2i
1-2i 1-2i 1+2i
— 1+5i+6i°
1-4i
—5+5i
5
—1+i

Examples
Quadrant 4

Express z=6-2 3i in polar form.

z=r(cosB + isinB)
z=4/ 3(cos( —30) + jsin( — 30))

1+3 _ .
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PP+ tan(6) = — |
= ’E = Il g;%
"y 6 =tan (1) d Quadrant

6=135°

z =r(cosO + isin@)

2=\ 2(cos!35 + isin135)




