Chapter 1: Number System

1.2 Complex Numbers

Prepared by: kwkang



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 (Z)
(d) Determine a Complex Number in polar form
z=r(cos@+isin &) wherer>0and —z<0<r.
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Complex Number

Imaginary part

Z=a-+Dbl

Real part

i=J/-1 or i*=-1

Bloom: Remembering
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Equality of two complex numbers

Real parts
l : :
a+bi=c+di

lmaginary parts
Thena:C and b:d
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Conjugate of a complex number

1+ 41 1-4i
—5-2] —5+2]
3+7i —3-7i
10i —10i

Bloom: Remembering
kwkang@KMK



Addition and subtraction

z,=a+blt and z,=c+di

Addition
z,+2,=(a+c)+(b+d)i

Subtraction
z,—2,=(a—c)+(b—d)

Bloom: Remembering
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Multiplication and Division

Multiplication
c(a+bi)=ac+Dbcli

Division
a+bi__a|bi
C C C

Bloom: Remembering
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Example

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

(a) V-4 (b) |- 2
16

(2) Determine the real values of Xand VY if
X+4+1=10—(2y — 7)I

Bloom: Understanding
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Example

(3) Find each of the following in the form a+bI

where @ and b are real numbers.
(a) (7+31)+(—2+51)

(b) (4—1)—(10-21)
@ (7+i)(2+5i)
A

(d)

Bloom: Understanding
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Solution

(1) (a) V-4 =14 (b) 9 _|9.
=2iI \/%_\/%'
3.

A

2) X+4+1=10—(2y —7)lI
(X+4)+1 =10+ (—2y + 7)I

X +4 =10 l=—-2y+7

.X=6 Sy =3
Imaginary part
Real part Bloom: Understanding
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Solution

(3) (@) (7+31)+(—2+51)=(7-2)+ (3i +5i)
=5+8I
(b)(4—1)—(10—-2i) =(4-10) + (-1 + 2i)
=—6+1
(c) (7+i)(2+5i) =14 + 35i + 2i +5i°
=14+371+5(-1) [ i*=-1
=14 +371-5
=9+37I
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Solution

. ; - ultiply with the conjugate
1+21 1+21 1-2i of the denominator
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Complex number in polar form

Z=r(cos@d+1sin 0)

Where, Yy P(a.b)
r=|z| —JaZ+b’

Modulus of z O 3

0 =arg(z) =tan™ b
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Example

Express «/3 +i in polar form.
Solution:

r=(V3f + @ =Va =2

o) )<

7T

C.0=
0 72'] Bloom: Understanding

A3 i =2(cos%+isin —
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Self-check

(1) Simplify

(@) _ /g1 (b) V—3x+/-12

(2) Determine the real values of y and y if
(a) X+ YI =8—X—7I
(b) BX + (2 — yY)I = —X + 3VI
(3) Express the following in the form a + bl
(a) (4+1)+ (3—5I1)
(b) 3(4 —31) —5(2 —561)
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Self-check

(4) Simplify.
(a) (—9 —41)(—3 + 41)
(b) (—2—|— I\/E)Z

(5) Find each of the following in the Cartesian
form.
15 11-2i
b
(@) 4+ 3i (b) —2-5i
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Self-check

(6) Find the modulus and argument of the
complex number z = —4 + 4/ 3i.
Hence, express in the polar form.
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Answer Self-check

(1) (a) —9i (b) —6
2) () X =4,y =—7
(t>)X=(ly=1
2
(3) (a) 7—4i (b) 2+16i
(4) (a) 43—24i (b) 2—4+/2i
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Answer Self-check

(5)(a) 12 9, (b) _12 59,
5 5 29 29

(6) ‘Z‘=8, argz:z—ﬂ , S(COSZ—ﬂnLiSin 2_77)
3 3 3
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Summary

( Cartesian Form ) ( Polar Form )

Z = a+ bi Z =1r(cos0O + isin0h)

Complex Number

( Modulus ) ( Argument )

1Z| = V(@)% + (b)? 0 =tan™! (g) tm | 6=rtan (E)

b >
0 =tan! (9) _g | 6=tan™! (E)
a

kwkang@KMK  gioom: Remembering
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