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Question 1 (4.5 marks)

Tick whether the following statements are true or false.

Statement

True

False

a. —9isnotacomplex number.

b. The imaginary part of z = —5 + 6i is 6i.

c. Arg(2-3i)=—tan! (%)

d. To add/subtract two complex numbers from each other, we simply have to
add/subtract their real and imaginary parts.

e. To divide two complex numbers, we simply have to divide their real and
imaginary parts.

f.  For any complex number to be a real number, its argument must be a multiple
of m.

g. If you multiply any complex number by i 10 times, it becomes the negative
number of itself.

h. z+ Z=2Re(2).

i. z—2Z =Re(2).
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Question 2 (2 marks)

a. V—175. (1 mark)

Express each of the following in their simplest term.

5ivV7
b. v2(v¥=50 + V5). (1 mark)
V10 + 10i
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Question 3 (2 marks)

If z = 2 — 3i, then find z2.

Given,
z=2-—3i
ZZ=Z'Z

= (2 —3i)(2 - 30)

= 2(2) — 2(3i) — 3i(2) + (31)(30)
=4—6i—6i+9i®> {sincei? = -1}
=4 —12i+9(-1)

=4-12i-9

= —5—12i

Therefore, z2 = —5 — 12i
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Question 4 (3 marks)

1-21 2+1

Simplify: i

1-2i 2+

3+ 4i 5i

This can be written as:

1-20 3—4i 240 —i
T 3440 3—4i 50 —i

_(3—4i—6i+8i%) (-2i—1i?%)

9 — 16i? —5i?

_(3-10i-8) (=2i+1)

(9 + 16) 5
_(-5-100) 2 1
- 25 5' 75
B 2,2 1_ 2
= PTEtTET T
Therefore, 1_—21 - ﬂ _2
3+4 51 5

Space for Personal Notes

SM12 [8.1] - Complex Numbers | - Test Solutions




(S0ONTOUREDUCATION

VCE Specialist Mathematics 2

Question 5 (2 marks)

Find the conjugate of z; — z, if z; =2 + 3iand z, = 5 + 2i.

Given,
Zl = 2 + 31
ZZ = 5 + Zl

71— 2y, = (2 +3i)— (5+20)
=2-5+i(3-2)
=-3+4+i

Conjugate of z; —z, = -3 —1i

As we know conjugate of z = x + iy = x — iy.
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Question 6 (1 mark)

Simplify: i>°.
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Question 7 (3 marks)

Suppose z = 1 + V/3i andg: 2 4 2i.

Method B
w = (2 +2)(1+V3i)

= |wl =2+ 20)(1 + V3i)|
= |w| =2 + 2i||1 + V3i]

= Iwl =22 + 22 x |12+ (V3)”

= |w| =V8 x4
— 1 S wl=2VZx2
= |w| =42

Find the exact value of the modulus of w and the exact value of the argument of w.

arg(w) = arg[(2 + 2i)(1 + V3i)]

= arg(w) = arg(2 + 2i) + arg(1 + \/§1)

V3

2
= arg(w) = arctan (E) + arctan (T)

= arg(w) = arctan1 + arctan(\/§)

T T

= arg(w) = 2t 3
7

= arg(w) = 7
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Question 8 (3 marks)
Letz=1-—1.

Find the value of z°.

= (1-1I)¢

= 81
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Question 9 (3 marks)
Consider the complex number z = 4 + 4i.

Find the value(s) of k such that z* is a negative imaginary number.

7
Solve[— K=-n/2+2m%n, k] // Expand
4

{{k>-2+8n}}
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Question 10 (6 marks)

a. Show that 4\@’4;@

V3+

=6 + V2 + (V6 —v2)i. Do NOT use polar form. (2 marks)

a+2+a42i 43-i
‘\/§+i '\/g—i

ave-a42i+a6i+a42

3+1

NZeNE-NZisE i

VB T+ (VB - Z)

// Expand

b. By converting the numerator and denominator to polar form, express

4\2+4/2i

Nerrall polar form. (2 marks)

442 (1+1) _ 442

(V2 cis (2))

8 cis

==4ci5(

—
LEERE-NE
™ ™

Zcis(

J§-+i 2ci5(3)

B

2
12
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c. Hence, find the values of sin (%) and cos (%) (2 marks)

4 cis (
4 cos

cos (

T

12

o

b
12

T

12

) :

)==ﬁ+ﬁ+(1/_—ﬁ)i
)::‘\/E+‘\/E, 45in(
2 » sin

NG
-3
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Free 1-on-1 Consults

,
What Are 1-on-1 Consults? ‘L}‘

Who Runs Them? Experienced Contour tutors (45 + raw scores and 99 + ATARSs).

Who Can Join? Fully enrolled Contour students.

When Are They? 30-minute 1-on-1 help sessions, after-school weekdays, and all-day weekends.
What To Do? Join on time, ask questions, re-learn concepts, or extend yourself!

Price? Completely free!

One Active Booking Per Subject: Must attend your current consultation before scheduling the next:)
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SAVE THE LINK, AND MAKE THE MOST OF THIS (FREE) SERVICE!

Booking Link @

bit.lv/contour-specialist-consult-2025
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