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Definition of the
Complex Number, 7

Recall the definition of the unit ‘imaginary number’:

Ji: iP=-1 o i=+-1

Then the following are now possible:

zlzm Zz:m
=\/l6><(—1) =\/80><(—1)
=16 x+—1 =165 x -1
=4 X = 45 X i
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Definition of the
Complex Number, 7

Example |. Solve the following equations.

(a) x=~-17

(b) x*+100=0

Response [(a)
x=~-17

= J17 x~/—1
= J17i
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Definition of the
Complex Number, 7

Response | (b)

x*+100=0
then x*=100
such that x==x+—-100 note the "+"

=+.100 x~/-1 this step can be skipped
=+10i
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Definition of the
Complex Number, 7

Response 1(c) The given equation is quadratic.

Y 4+x=—1 & xX*+x+1=0 (not easily factorised!)

So, using the quadratic formula, we get

141 —(4x1x1)
X =

2x1
- —1£4-3 The 2 quadratic roots
- 2 are complex as the
L, J3 discriminant is negative!
=——t—i
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Definition of the
Complex Number, 7

Question 1.

Question 2.

Solve the following equations for z.

(a) 7 =+/—400
(b) 774+36=0
(c) 2+7°=0

Solve the following equations for z.
(a) 72 -2z+3=0

(b)y 2+36=0

(¢c) z7°—4z+5=0
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The Argand Diagram &
c-Number Decompositions

Consider a complex Im-axis A C-plane
number in rectangular 10i
form: z=3+5i 11

5i
It has ...
° — —— —
. . b T % Re-axis

Imaginary part, . ] ~(0,0)

— l-- é ‘

* length, r [ origin
I11 1 I

* angle, 0 - v

- 10i

Let’s practice finding each.
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The Argand Diagram &
c-Number Decompositions

Example 2. Sketch each of the following complex
number on an Argand diagram.Then, find the real part,
imaginary part, modulus and argument of each.

(a) 2, = 3+5i
(D) z, =—10+10:
(¢) 2. =—5-9i
(d) z,= 3—4i

For all arguments, report principal angles in the range:

—180" <6 <180°
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The Argand Diagram &
c-Number Decompositions

Response 2(a). A sketch of z, = 3+5i is shown.
Importantly, it lies in

a=Rez, Im 4
= Re(3+5i) 51 Ca
=3
r Argand
b=Imz, Diagram
:Im(3+5i) 9\
=5 O 3 >Re
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The Argand Diagram &
c-Number Decompositions

Response 2(a). A sketch of z, = 3+5i is shown.
Importantly, it lies in

r :‘ZA‘ Im ,

— 32452 z

5i 4 A
=/ 34 units
r Argand
O=argz, Diagram
5
= tan" (Ej 9\ |
O 3 Re

=590
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The Argand Diagram &
c-Number Decompositions

Response 2(b). A sketch z;=-10+10: is shown.
Importantly, it lies in Quadrant I.

a=Re ZB Im A
=Re(~10+10i) Zp 107}
=—10 Argand
Diagram
r
b=Imz,
=Im(-10+10i) \9
=10 ~10 O] Re
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B The Argand Diagram &
c-Number Decompositions

Response 2(b). A sketch z,=-10+10iis shown.
Importantly, it lies in Quadrant I.

r= ‘ZB‘ Im A

=+/10? +10° Zs 10i]

=10~/2 units Argand

Diagram
r
6=argz,
10
=180° +tan™' (—Oj | \9
- 10 O| Re

=135
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The Argand Diagram &
B ¢-Number Decompositions

Response 2(c). A sketch of z.=-5-9i is shown.
Importantly, it lies in Quadrant Ill.

a=Rez, Im 4
=Re(-5-9) > :
- -5 % Re
r
b=Imz,. Argand
Diagram
=Im(-5-9)
= —9 ZC T _9l
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The Argand Diagram &
B ¢-Number Decompositions

Response 2(c). A sketch of z.=-5-9i is shown.
Importantly, it lies in Quadrant Ill.

r= ‘ZC‘ Im A
= \/52 +9° _.5
= /106 units % Re
r
0 =argz, Argand
9 Diagram
=—180° + tan™ (—) |
-5 +—9i
e

=—119.T
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The Argand Diagram &
B ¢c-Number Decompositions

Response 2(d). A sketch of z, =3—4i is shown.
Importantly, it lies in Quadrant IV.

a=Rez, Im ,
=Re(3-4i) »
_3 O\ 6 3 Re
Argand
b=Imz, ) Diagram
=Im(3—4i)
_ —4i |
=4 ! Z,
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The Argand Diagram &
B ¢c-Number Decompositions

Response 2(d). A sketch of z,=3—-4i is shown.

’":‘ZD‘
=3 +4

= 5 units

6=argz,

= tan_ (jj
3

=-36.9

Importantly, it lies in Quadrant IV.

Im,

0,

6 3 Re
Argand
Diagram
r
<p
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Complex Number
Decompositions

Question 3. Sketch each of the following complex
number on an Argand diagram.Then, find the real part,
imaginary part, modulus and argument of each.

(a) z,=3+4i
(b) 2, =—1+1
(¢) z,=—3-2i
(d) 2, =5-Ti

For all arguments, report principal angles in the range:

—180" <6 <180°
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Tutorial 2
Complex Numbers
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Tutorial Solutions
Complex Numbers

Question 1. Solve the following equations for z.

(a) 7 =+/—400
b) z2+36=0
(¢) 24+7°=0
Soluti [
olution I1(a) .~ /200

=J400 x/-1 < skippable step
= 20i
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Tutorial Solutions
Complex Numbers

Solution 1(b).

72+36=0
77 =-36
z=%J-36
z=16i

Solution 1(c).

2+7°=0
77 =2
z=1J-2
z=%2i

e e e

Comments: In these solutions, the technique used is transposing and

taking the square root of both sides. The results are conjugate pairs.

G. David Boswell | BO§ZiK Inc.™ MSE



Tutorial Solutions
Complex Numbers

Question 2. Solve the following equations for z.

(a) 7°—274+3=0
(b) 7Z+36=0
(c) 77 —47+5=0

Solution 2.

These 3 quadratic problems give rise to complex
quadratic roots since the discriminant of each of the
equations is negative.
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Tutorial Solutions
Complex Numbers

Solution 2(a).
Given z°—-2z+3=0, then b*—4ac=4-12
=-8>0 => zeC

So, using the quadratic formula, the 2 complex roots are:

_—(-2)+V-8
- 2x1
zzini

<

2
—1+/2i
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Tutorial Solutions
Complex Numbers

Solution 2(b).
Given z°+36=0, then b*—4ac=0-(4)36)>0 = zeC
Since b =0, using the quadratic formula is less desirable.

Let’s factorize and using the difference of 2 squares, for

fun! So,
72+36=0
Zz —(=36)=0 Note @z 6i
2 _(6i) =0 = -36=(6i)

(z+6i)(z—6i)=0 = z=16i
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Tutorial Solutions
Complex Numbers

Solution 2(c¢).
Given z°—4z+5=0, then b*—4ac=16-20
=4>0 = zeC

So, using the quadratic formula, the 2 complex roots are:

_—(—4)J_r\/—4
2x1
412

<

2
=2t
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Tutorial Solutions
Complex Numbers

Question 3. Sketch each of the following complex
number on an Argand diagram.Then, find the real part,
imaginary part, modulus and argument of each.

(a) z,=3+4i
(b) 2, =—1+1
(¢) z,=—3-2i
d) z,=5-T

For all arguments, report principal angles in the range:

—180" <6 <180°
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Tutorial Solutions
Complex Numbers

Solution 3(a). The sketch of z,=3+4i is shown.

Importantly, it lies in
a=Rez, Im 4
=Re(3+4i) 4i | 4
=3
r Argand
b=1Im Z, Diagram
=Im(3+4i) 6;\
=4 O 3 " Re

G. David Boswell | BO§ZiK Inc.™ MSE



Tutorial Solutions
Complex Numbers

Solution 3(a). The sketch of z,=3+4i is shown.

Importantly, it lies in
F= ‘Zl‘ Im ,
=3 +47
v | 4i | “
=5 units
r Argand
0 =argz, Diagram
=tan" (i) v\
3 0 : >
. O 3 Re
=353.1
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Tutorial Solutions
Complex Numbers

Solution 3(b). The sketch of z, =—1+1i is shown.

a=Rez,
=Re(-1+1i)
— 1

b=1Imz,
=Im(-1+1)

Important

y, it lies in Quadrant .

Im,

2, L |

7 Ol Re
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Tutorial Solutions
Complex Numbers

Solution 3(b). The sketch of z, =—1+1i is shown.

Importantly, it lies in Quadrant |l
r :‘Zz‘ Im ,
=4/ 17 +1° Z, { |
= /2 units Argand
Diagram
r
6=argz,
1
=180° +tan™ (—1) | \9
B -1 O| Re
=135°
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Tutorial Solutions
Complex Numbers

Solution 3(c). The sketch of z;= —/3-2i is shown.

Importantly, it lies in Quadrant ll.
a=Rez, Im 4
= Re(—/3-2i -3 R
J Re
=—/3 0
r
Argand
b=Imz, Diagram
= Im(—/3 - 2i) | 5
<3

=2
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Tutorial Solutions
Complex Numbers

Solution 3(c). The sketch of z;= —/3-2i is shown.

Important
r :‘Z3‘
= J(3)2 +2°
= /7 units
0 =argz,
-2
——180° +tan'| —=
&)
=—130.9°

y, it lies in Quadrant Ill.
Im ,
/3 :
J Re
6
r
Argand
Diagram
L2
<3

G. David Boswell | BO§ZiK Inc.™ MSE




Tutorial Solutions
Complex Numbers

Solution 3(d). The sketch of z, =5-"7i is shown.
Importantly, it lies in Quadrant [V.

a=Rez4 ImA
=Re(5-7i)
=5

b=Imz,
=Im(5—7i)
=7
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Tutorial Solutions
Complex Numbers

Solution 3(d). The sketch of z, =5-"7i is shown.

r=|z,
=52+ 7
=+/74 units

6=argz,

= tan”’ (_—7j
5

=-54.5

Important

y, it lies in Quadrant IV.

Im,
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Complex Numbers
Thank You

© BO§ZiK Inc.™
All Publication Rights Reserved

For more information, please visit:
http://www.boszik.net/mse



