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Learning Outcomes

(a) Represent a complex number in Cartesian   

form

(b) Define the equality of two complex numbers

(c) Compute the conjugate of a Complex 
Number       .

(d) Determine a Complex Number in polar form 

where         and                    .  

 z

)sin(cos  irz  0r  
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Complex Number

1i 12 i

biaz 

Real part

Imaginary part

or
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Equality of two complex numbers

dicbia 

Real parts 

Imaginary parts
Then ca  and db 
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Conjugate of a complex number

Complex  number Conjugate

i41 i41

i25 i25

i73 i73

i10 i10
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Addition and subtraction

biaz 1 dicz 2and

idbcazz )()(21 

Addition

Subtraction

idbcazz )()(21 
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Multiplication and Division

bciacbiac  )(

Multiplication

Division

i
c

b

c

a

c

bia



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Example 

(1) Write each of the following imaginary 
numbers in terms of   . 

(a)                   (b) 

(2) Determine the real values of      and      if

i

4
16

9


x y

iyix )72(104 
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(3) Find each of the following in the form            ,

where     and     are real numbers.

(a)

(b) 

(c)

(d)  

Example 

bia

a b

)52()37( ii 

)210()4( ii 

)52)(7( ii 

i21

4



Bloom: Understanding

kwkang@KMK



Solution

(1) (a)                                 (b) 

(2)

i44 

i2
i

16

9

16

9


i
4

3


iyix )72(104 
iyix )72(10)4( 

104 x

6x

721  y

3 y

Real part
Imaginary part

Bloom: Understanding
kwkang@KMK



(3) (a)

(b)

(c)   

Solution

)53()27()52()37( iiii 

i85

)2()104()210()4( iiii 

i 6

2523514)52)(7( iiiii 

)1(53714  i 12 i

53714  i

i379 Bloom: Understandingkwkang@KMK



(3) (d) 

Solution

i

i

ii 21

21

21

4

21

4










Multiply with the conjugate 

of the denominator

41

84






i

5

84 i


i
5

8

5

4

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Complex number in polar form

)sin(cos  irz 

x

y

a

b

),( baP



0

22 bazr 

Where,

Modulus of  z

a

b
z 1tan)arg( 
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Example

Express             in polar form.

Solution:

i3

  24)1(3 2
2

r

 
63

1
tan3arg 1 









 i

6


 











6
sin

6
cos23


ii
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Self-check

(1) Simplify

(a)                                (b)

(2) Determine the real values of      and      if

(a)

(b)

(3) Express the following in the form                .

(a)

(b)

81 123 

x y
ixyix 78 

yixiyx 3)2(6 

bia

)53()4( ii 

)52(5)34(3 ii 
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(4) Simplify.

(a)

(b) 

(5) Find each of the following in the Cartesian 
form.

(a)                                 (b) 

Self-check

Bloom: Applying

)43)(49( ii 

 222 i

i34

15

 i

i

52

211




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(6) Find the modulus and argument of the     

complex number                                    .

Hence, express    in the polar form.

Self-check

Bloom: Applying

iz 344

z
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Answer Self-check

(1) (a)                                 (b)

(2) (a)

(b)

(3) (a)                                 (b)

(4) (a)                                 (b)      

i47 i162

i9 6

7,4  yx

2

1
,0  yx

i2443 i242
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(5) (a)                                 (b)

(6)             ,                    , 

Answer Self-check

Bloom: Applying

i
5

9

5

12
 i

29

59

29

12


8z
3

2
arg


z 










3

2
sin

3

2
cos8


i
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Cartesian Form

Summary

Complex Number

𝒁 = 𝒂 + 𝒃𝒊

Polar Form

𝒁 = 𝒓(𝒄𝒐𝒔𝜽 + 𝒊𝒔𝒊𝒏𝜽)

Modulus 

𝒁 = 𝒂 𝟐 + 𝒃 𝟐

Argument 

𝜽 = 𝒕𝒂𝒏−𝟏
𝒃

𝒂

𝜽 = 𝒕𝒂𝒏−𝟏
𝒃

𝒂

𝜽 = 𝒕𝒂𝒏−𝟏
𝒃

𝒂
+ 𝝅

𝜽 = 𝒕𝒂𝒏−𝟏
𝒃

𝒂
− 𝝅
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Key Terms

• Real part

• Imaginary part

• Conjugate 

• Modulus

• Argument

• Cartesian form 

• Polar form
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