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numbersreal  : 

consist of all 
positive and 
negative 
integers, all 
rational numbers 
and irrational 
numbers.
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Rational numbers 
are of the form p/q, 
where p, q are 
integers.
Irrational numbers 
are ，3 4  ,2  ,  , e
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Notatio
n 

Algebra form 
biaz 

Trigonometric  
form   sincos irz 
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Complex numbers
are defined as 
numbers of the form :1ba
or

iba
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1-is represented byi
ba   ，are real numbers.

A  complex number 
consists of 2 parts. 
Real part and 
imaginary part.



9

Notes:
1.When b=0, the complex 
number is Real

2.When a=0, the complex 
number is imaginary

3.The complex number is 
zero iff  a=b=0

iba



VENN DIAGRAM
Representation

• All numbers belong to the Complex 
number field, C. The Real numbers, R, 
and the imaginary numbers, i, are 
subsets of C  as illustrated below.

Real Numbers
a + 0i

Imaginary Numbers
0 + bi

Complex 
Numbers

a + bi
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Conjugate complex 
numbersThe complex numbers

iba
and                  are called iba

conjugate numbers.
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ibaz 

ibaz 

zis conjugate of        . z
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e.g. 1
Solve the quadratic equation 

012  xx
Soln:

2
31   

2
31

2
411

i

x









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e.g. 2
Factorise                              .   22 zyx 

Soln:
     2222 izyxzyx 

  izyxizyx 
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Representatio
n of complex 
number in an 

Argand 
diagram



17

x

y

0

P(a,b)

P’(-a,-b)  baP ,

Argand diagram

iba

iba
iba

(Re) 

(Im) 
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e.g. 3
If P, Q represent the 
complex numbers 2+i, 
4-3i in the Argand 
diagram, what complex 
number is represented 
by the mid-point of PQ?
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Soln:

x

y

0

P(2,1)

Q(4,-3)
Mid-point of PQ is (3,-1)

i 3  is the complex number.

(Re) 

(Im) 
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12 i

ii 3

14 i

ii 5

16 i

ii 7

18 i

ii 9

110 i

ii 11

112 i

ii 13
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Class activity
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Exercise
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Addition 
of 

complex 
numbers
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If idczibaz  21    ;  

then 

   dbicazz  21
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Subtractio
n  of 

complex 
numbers



27

If idczibaz  21    ;  

then 

   dbicazz  21
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Multiplicati
on   of 

complex 
numbers
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If idczibaz  21    ;  

then 

  
   bcadibdac

idcibazz



          

21
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Division   
of 

complex 
numbers
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If idczibaz  21    ;  

then  
 
 
 

 
 

   
 22

2

1

     

     

dc
adbcibdac

idc
idc

idc
iba
idc
iba

z
z


















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e.g. 6
Express             in the form              .  i

i



3
2 iba

Soln:

 ii

i
i
i

i
i

i
i




















1
2
1

10
55

19
516

3
3

3
2

3
2
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34

Equality  
of 

complex 
numbers
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The complex numbers
          and           are 
said to be equal if, 
and only if,
a=c and b=d. 

iba idc
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e.g. 4
Find the values of x 
and y if (x+2y)+i(x-
y)=1+4i.Soln:x+2y=1;  x-y=4
2y+y=1-4;  3y=-3,  y=-1

x-(-1)=4,  x=4-1=3
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e.g. 5
If               ,  find the 
values of
(i)             (ii)  

iz 3
2z zz

Soln:
(i)    iiiiz 68619332 

(ii)    101933  iizz
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EXERCISE
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The cube 
roots of 

unity
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If       is a cube root of 1, z

01
    

1

3

3





z
or

z
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013 z
   011 2  zzz

01  ;  1   2  zzz

2
31 iz 



   31
2
1,31

2
1,1

     

ii

areunityofrootscubeThe




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Notice that the complex 
roots have the property 
that one is the square 
of the other,     31

2
13321

4
131

2
1 2

iii 



 

     31
2
13321

4
131

2
1 2

iii 



 
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let 2
31 i



So the cube roots of 
unity can be 
expressed as

2  ,  ,1 
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If  we take i
2
3

2
1



then i
2
3

2
1



or vice versa.
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(1)   As            is a solution of z
013 z 13 

(2)   As            is a solution of z
012  zz

012  



49

(3)

  113213 
 nn (4)

12 

(5)   2323 
nn 

… etc
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e.g. 9
Solve the equation                      .  113 z
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e.g. 10

1
  ,       

24 

 thatshowunityofrootcubeaisIf
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Soln:
01     have e 2 ，W

  0122 
0234  

324  

124  
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x

y

0

P(x,y)

x

yr


 
Is called the 
principal 
value

iyxz 

Argand diagram

r is called the modulus of z, 
θ(in radians) is called the 
argument of z.
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From the Argand diagram,
 sin   ,cos ryrx 

 


sincos   
sincos   

ir
irr

iyxz






This is called the (r,θ) or 
modulus-argument form of the 
complex number
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 


sincos   
sincos   

ir
irr

iyxz






This is called the (r,θ) or 
modulus-argument form of the 
complex number
or modulus-amplitude form of 
the complex number
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 sin   ,cos ryrx 

22 yxzr 







 

x
yz 1tanarg

modulus argument
(or 
amplitude)
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





 

x
yz 1tanarg

OR







 

x
yzam 1tan 
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One important formulae :

zzzz  22

Refer to Example 15 below 
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Representation of cube 
roots of unity in Argand 
diagram y

x0
3

2  


 0,1











2
3,

2
1











2
3

2
1，

A

C

B

ABC

is an 
equilateral 
triangle.
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Multiplication 
and division 

of two 
complex 

numbers (in 
modulus-
argument 

form)
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 1111 sincos  irz 
 2222 sincos  irz 

If 

then
    21212121 sincos   irrzz



63

    2121
2

1

2

1 sincos   i
r
r

z
z
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e.g. 11
If   sincos iz 

find
?1


z
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e.g. 12
If                                 
   , find 

the value of m .

5log4 3  mi
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e.g. 13
If                   , then   i

z
z





1
1 ?1  z
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e.g. 14
If                      , then   i

i
iz

1
1

?z
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Miscellane
ous 

examples
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e.g. 15
Evaluate 

  75 264 ii 

 ians 1422 : 
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e.g. 16
Given                 ,

find                      .  

iz 682 

z
zz 100163 
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e.g. 17
 ziz 43 , 5 

is an imaginary 
number,  ?z
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e.g. 18
If                      , then   i

2
3

2
1



？ 1321  
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e.g. 
23If  1111 sincos  irz 

 2222 sincos  irz 
Show 
that 

2121 rrzz 
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