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Section I 
 
5 marks 
Attempt Questions 1–5 
Allow about 8 minutes for this section. 
 
Use the multiple-choice answer sheet for Questions 1–5. 
  
 

1 What is the value of  , where ? 

A. – 2i  B. 2i  C. 1  D. 0 

 
 
2 Given that  where . 

Which of the following is equal to ? 
A.        B.  

 

C.        D.   
 
 
3 Given the complex number  where , . 

Which of the following expression is equivalent to ? 

A.       B.  

C.      D.  

 
 

4 On the Argand diagram below, which point represents the complex number ? 

 
 
         A. Q 
 
         B. R 
 
         C. S 
 
         D. T 
 
 
 
 
 
 
 
 
 

i4n−1 + i4n+1 n∈!

x + iy( )14 = a + ib, x, y,a,b∈!

y − ix( )14
−a − ib b− ia

−b+ ia −a + ib

z = a + bi, a, b∈! a ≠ 0
4zz

z + z( )2

4 Re z × Im z( ) 1+ Im z
Re z

⎛
⎝⎜

⎞
⎠⎟

2

4 Re z( )2 + Im z( )2⎡
⎣⎢

⎤
⎦⎥

4 1+ Re z + Im z( )2⎡
⎣⎢

⎤
⎦⎥

4e
−2π i
3
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Question 3 

The	implied	domain	of	the	function	with	rule	 f x x

x
( )

arccos( )
=

− −

3

2
2π 	is

A. [1,	3]
B. [–1,	1]
C. [0,	1)	∪	(1,	2]
D. [–1,	0)	∪	(0,	1]
E. [1,	2)	∪	(2,	3]

Question 4

0

Im(z)

Re(z)

Q

R

S

T

4

3

2

1

–1

–2

–3

–4

–4 –3 –2 –1 1 2 3 4

On	the	Argand	diagram	shown	above,	 4 2
3

cis −⎛
⎝⎜

⎞
⎠⎟

π 	is	represented	by	the	point
A. P
B. Q
C. R
D. S
E. T
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5 The position of the complex number z is shown on the Argand diagram below. 

 Which of the following diagrams best represents the position of the complex number ? 
 

 
 

 
 A.      B. 

 
 
C.      D. 

 
 
  

1
iz
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Section II 
 

33 marks 
Attempt Questions 6–8 
Allow about 52 minutes for this section 
 
 
In Questions 6–8 your responses should include relevant mathematical reasoning and/or calculations. 
  
 

Question 6 (11 marks)   Start a NEW Answer Booklet 
 

(a) Let . 

 

 (i) Show that .         2 

 
 (ii) Find the exact value of .         1 
 
 
 
 
 

(b) Let z, w, and u be complex numbers where , , ,   4 

and . 

 
Express u in modulus-argument form, in exact form. 

 
 
 
 
 

(c) Consider the complex numbers  and , 

 where . 
 
 (i) Find the minimum value of k for  to be an integer.     3 
 
 

(ii) Write down the value of  for the value of k found in part (i).    1 
 
 
 
 
 
 
 
  

z = 2− 3i
1+ i

z = − 1
2
+ 5
2
i

z

w = 1+ i( ) z argw = π
3

w = 2

u = z
2− 2i

θ = 2 cosπ
5
+ isinπ

5
⎛
⎝⎜

⎞
⎠⎟

φ = 8 cos 2kπ
5

− isin 2kπ
5

⎛
⎝⎜

⎞
⎠⎟

k ∈!+

θφ

θφ
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Question 7 (11 marks)   Start a NEW Answer Booklet 
 

(a) (i) Let , where .       2 
Write down the square roots of  in the form  

 
(ii) Hence solve  for z.       2 

Express your answer in the form  
 
 
(b) The diagram below shows the regular hexagon ABCDEF drawn on an Argand diagram 

with vertex B at the point (0, 2). 
O is the centre of the hexagon. 

 

 
 

(i) Find the complex numbers represented by the points A and D.    2 
  Leave in the form . 
 

(ii) The hexagon is rotated anticlockwise about the origin through an angle of .  1 

  Express in modulus-argument form the complex number represented by the new 
position of F. 

 
 
 
 
(c) Consider the complex numbers  and , where . 
 Find a when 
 

 (i) .           2 
 
 (ii) .          2 
 
 
 

Turn Over for Question 8 

a + ib( )2 = −5+12i a, b∈!
−5+12i .iba +

2z2 − 6+ i( ) z +5= 0
.iba +

x + iy

π
4

z = 1+ 2i w = 2+ ai a∈!

w = 2 z

Re zw( ) = 2Im zw( )
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Question 8 (11 marks)   Start a NEW Answer Booklet 
 

(a) Let  and , where .      4 

 Find the smallest positive integers m and n such that . 
 
 
 
 
 
 
 
 
 
 
 
(b) Let u and v be non-zero complex numbers.         2 

If , what is the relationship between  and ? Justify. 
 
 
 
 
 
 
 
 
 
 
 

(c) (i) Prove that , .    2 
 

 (ii) Show that .         1 

 

 (iii) Using parts (i) and (ii), show that .   2 

 
 
 
 
 
 
 
 
 
 

End of paper 

z1 = 1− i( )m z2 = 1+ i 3( )n m, n∈!+

z1 = z2

uv + uv = 0 argu argv

1+ i tanθ( )2n + 1− i tanθ( )2n = 2sec2nθ cos2nθ n∈!

cos2
π
8
= 2 +1
2 2

Re 1+ i tanπ
8

⎛
⎝⎜

⎞
⎠⎟

8

= 64 12 2 −17( )
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1 What is the value of  , where ? 

A. – 2i  B. 2i  C. 1  D. 0 

 
  

 
 
2 Given that  where . 

Which of the following is equal to ? 
A.        B.  

 

C.        D.   
 

 
 
 
3 Given the complex number  where , . 

Which of the following expression is equivalent to ? 

A.       B.  

C.      D.  

 

 

 

4 On the Argand diagram below, which point represents the complex number ? 

 
 
         A. Q 
 
         B. R 
 
         C. S 
 
         D. T 
 
 
 

 is in 3rd quad i.e. R, S, or T 

          

 
 

i4n−1 + i4n+1 n∈!

i4 = 1; i−1 = −i

x + iy( )14 = a + ib, x, y,a,b∈!

y − ix( )14
−a − ib b− ia

−b+ ia −a + ib

y − ix( )14 = −i x + iy( )⎡⎣ ⎤⎦
14
= i3×4+2 a + ib( ) = − a + ib( )

z = a + bi, a, b∈! a ≠ 0
4zz

z + z( )2

4 Re z × Im z( ) 1+ Im z
Re z

⎛
⎝⎜

⎞
⎠⎟

2

4 Re z( )2 + Im z( )2⎡
⎣⎢

⎤
⎦⎥

4 1+ Re z + Im z( )2⎡
⎣⎢

⎤
⎦⎥

4zz

z + z( )2
=
4 x2 + y2( )
2x( )2

= 1+ y
2

x2

4e
−2π i
3

e
−2π i
3

cos − 2π
3

⎛
⎝⎜

⎞
⎠⎟
= − 1
2
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5 The position of the complex number z is shown on the Argand diagram below. 

 Which of the following diagrams best represents the position of the complex number ? 
 

 
 

 
 A.      B. 

 
 
C.      D. 

 
 

As | z | = 1 then  i.e. a clockwise rotation of 90° from the conjugate of z 
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Comments: 
This question was well done.  
A few students made small numerical incorrect calculations. 
 

 



 

 

 

 



 

 
Comments: 
This question was generally well done.  
From part (i) some students made small errors in calculations. 
In part (i) and (ii), if students had their answer in the incorrect form, they did 
not receive full marks. 
 



 

 
Comments: 
This question was generally well done.  
Some students made small errors in calculations. 
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