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Task 1 
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• Reading Time –  2 minutes 

• Working Time – 63 minutes 

• Write using black pen  
• NESA approved calculators may be used 
• A reference sheet is provided 

• In Section II, show relevant  
mathematical reasoning and/or calculations 

 



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 2 3 2019...i i i i+ + + +  ? 
 
 A. i   
 
 B. i−   
 
 C. 1 
 
 D. 1−   
 
 

2 Multiplying a non-zero complex number by 1
1

i
i

−
+

 results in a rotation about the origin. 

 What is the rotation? 
 

 A. Clockwise by 
2
π  radians 

 B. Clockwise by 
4
π  radians 

 C. Anticlockwise by 
2
π  radians 

 D. Anticlockwise by 
4
π  radians 

 
 
3 You are given that 3 i+  is a zero of the polynomial ( ) 3 2 10P z z az bz= + + + , where a  and b  are 

 real.  Which of the following is the correct factorisation for ( )P z  ? 
 
 A. ( ) ( )( )21 6 10P z z z z= − + −   

 
 B. ( ) ( )( )21 6 10P z z z z= − − −   

 
 C. ( ) ( )( )21 6 10P z z z z= + + +   

 
 D. ( ) ( )( )21 6 10P z z z z= + − +   



4 If z  is any complex number, which of the following is equal to 2zz z−  ? 
 
 A. 1 
 
 B. 0 
 
 C. ( )( )z z z z+ −   
 
 D. ( )( )z iz z iz+ −  
 
 
 
5 The relation ( )( )2 2 4z z+ + =  , when graphed on an Argand diagram, would be a: 

 
 A. circle of radius 4 with centre at ( )2,0−   
 
 B. circle of radius 2 with centre at ( )2,0−  
 
 C. circle of radius 4 with centre at ( )2,0  
 
 D. circle of radius 2 with centre at ( )2,0  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

See Instructions for Section II on back page 



Mathematics Extension 2 
Section II 
 
 
 
33 marks 

Attempt Questions 6 – 14 

Allow about 55 minutes for this section 
 
 
 
 
Instructions  
 
 
 
 
 
 
 
 
 
 
 
 
 

• Section II is divided into three parts, A, B and C.  
Each part is in a different booklet. 
 

• Answer the questions in the space provided in the booklets. 
Sufficient space is provided for typical responses. 

 
• Your responses should include relevant mathematical reasoning 

and/or calculations. 
 

• Extra writing space is provided at the back of this booklet. If you 
use this space, clearly indicate which question you are answering. 
Insert this sheet into the appropriate booklet. 



Section II Answer Booklet 
 
Part A: 12 marks 
 
Attempt Questions 6 – 9 
 
 
 
 
 
 
Question 6 (2 marks) 
 
 

 Given 3z i= +  and 1 2w i= − , express 5z
w

 in the form a ib+ . 
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Question 7 (3 marks) 
 
 
(i) Write 3 i+  in polar (modulus-argument) form.       2 
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(ii) Find the smallest integer n  such that ( )3
n

i+  is a real number.     1 
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Question 8 (3 marks) 
 
 
 If 1z i= − , find the values of u  such that 2 1 3u z= + . 
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Question 9 (4 marks) 
 
 
(i) Sketch the locus in the Argand plane defined by:       2 

    3 3z − =    and   Arg 0z >  
 

 
 

(ii) z  is a complex number which lies on this locus.  Let Arg z = θ .     2 

 Find ( )2arg 9 18z z− +  in terms of θ . 
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End of Part A 
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Section II Answer Booklet 
 
Part B: 10 marks 
 
Attempt Questions 10 – 12 
 
 
 
 
 
Question 10 (3 marks) 

 
 The polynomial 4 3 2( ) 3 13 10P x x x x x= + − − −  has a zero at 2x i= − − . 
 
 
(i) Explain why 2x i= − +  is also a zero.        1 
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(ii) Fully factorise ( )P x  over the real numbers.        2 
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Question 11 (2 marks) 
 
 ω  is a non-real root of the equation 3 1z = . 

 Find the value of ( )31+ω . 
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Question 12 (5 marks) 
 
 
 On the Argand diagram below, the complex numbers z and w are represented by the points K and 

 M respectively. It is given that OKL∆  is isosceles with 2
3

OKL π
∠ = ,  and OLM∆  is equilateral. 

      
 
 
 
 
 
 
 
 
 
 
 
 

(i) Show that 
2

MOK π
∠ = .          1 
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(ii) Show that 3OL z=


.          2 

 
………………………………………………………………………………………….. 
 
………………………………………………………………………………………….. 
 
………………………………………………………………………………………….. 
 
………………………………………………………………………………………….. 

 
………………………………………………………………………………………….. 
 
………………………………………………………………………………………….. 
 
………………………………………………………………………………………….. 
 
………………………………………………………………………………………….. 

 
………………………………………………………………………………………….. 
 
………………………………………………………………………………………….. 
 
………………………………………………………………………………………….. 
 
………………………………………………………………………………………….. 

 
………………………………………………………………………………………….. 
 
………………………………………………………………………………………….. 
 
………………………………………………………………………………………….. 
 
………………………………………………………………………………………….. 
 
………………………………………………………………………………………….. 
 
………………………………………………………………………………………….. 
 
………………………………………………………………………………………….. 

 
 
 
 
 
 
 
 
 
 

Question 11 continues on next page 



(iii) Hence show that 2 23 0z w+ = .         2 
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Section II Answer Booklet 
 
Part C: 11 marks 
 
Attempt Questions 13 – 14 
 
 
 
 
 
Question 13 (5 marks) 
 
 
(i) Find the five 5th roots of 32i .          2 
 Leave your answers in modulus argument form. 

 It is acceptable to use cis notation. 
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(ii)  It can be shown that ( )( )5 4 3 232 2 2 4 8 16z i z i z iz z iz− = − + − − + . 

 DO NOT PROVE THIS. 
 

 Use this result and part (i) to find the value of 3sin sin
10 10
π π
− .     3 
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Question 14 (6  marks) 
 
 
(i) If cos sinz i= θ+ θ ,  show that 2cosn nz z n−+ = θ .       1 
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(ii) Let 1z
z

ω = + .  Show that:          2 

  3 2 2 3
2 3

1 1 12 2 z z z
z z z

     ω +ω − ω− = + + + + +     
     
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Question 14 continues on next page 
 



(iii) Hence or otherwise find all solutions in the interval [ ]0, 2π  of:     3 

   cos cos 2 cos3 0θ+ θ+ θ = . 
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End of examination 
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Section II  extra writing space 
If you use this space, clearly indicate which question you are answering. 
At the end of the examination, place this sheet inside the appropriate booklet. 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 



(Start writing on other side) 
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Multiple Choice – Preliminary Mathematics Advanced 
 
Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely. 
 

 A B C D     

 
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new answer. 
 

 A B C D     

 
If you change your mind and have crossed out what you consider to be the correct answer, then indicate 
the correct answer 
 
 
 

 A B C D     

 
 
 
 
 
 

1. A B C D     

2. A B C D     

3. A B C D     

4. A B C D     

5. A B C D     

         

         

         

         

         

 

         

 

 correct 

Start 
Here 



   New Section 1 Page 1    



   New Section 1 Page 2    



   New Section 1 Page 3    



   New Section 1 Page 4    



   New Section 1 Page 5    



   New Section 1 Page 6    



   New Section 1 Page 7    



   New Section 1 Page 8    



   New Section 1 Page 9    



   New Section 1 Page 10    



   New Section 1 Page 11    



   New Section 1 Page 12    



   New Section 1 Page 13    



   New Section 1 Page 14    



   New Section 1 Page 15    



   New Section 1 Page 16    


	Mathematics Extension 2

