
EXTENSION 2 MATHEMATICS
HSC Course Assessment Task 1

December, 2023

General instructions

• Working time – 60 minutes.
(plus 5 minutes reading time)

• Write using blue or black pen. Where
diagrams are to be sketched, these may be
done in pencil.

• Board approved calculators may be used.

• Attempt all questions.

QUESTIONS 1-4

• Commence each new question on a NEW
BOOKLET.

• All necessary working should be shown in
every question. Marks may be deducted for
illegible or incomplete working.
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QUESTION 1 2 3 4 Total

MARKS
12 10 12 13 47



    
 Question 1 (12 Marks) Marks 
    
a)  If (1 + 𝑖𝑖)𝑧𝑧 = 3 − 𝑖𝑖, find:  
 i) 𝑧𝑧 in the form 𝑥𝑥 + 𝑖𝑖𝑖𝑖 2 
 ii) |𝑧𝑧|  1 
 iii) 𝐴𝐴𝐴𝐴𝐴𝐴 𝑧𝑧  1 
 iv) 𝑧𝑧  1 
    
b)    
 i) Find √8 + 6𝑖𝑖 2 
 ii) Solve 𝑧𝑧2 + (2 + 4𝑖𝑖) − 11 − 2𝑖𝑖 = 0 2 
    
    
c)  𝑧𝑧 is a complex number such that 𝑧𝑧 = 𝑘𝑘(cos𝜃𝜃 + 𝑖𝑖 sin𝜃𝜃) where 𝑘𝑘 ∈ ℝ 3 
  Show arg(𝑧𝑧 + 𝑘𝑘) = 𝜃𝜃

2
  

    
 Question 2 (10 Marks) Marks 
    
a)  Consider the statement “for all integers 𝑎𝑎 and 𝑏𝑏, if 𝑎𝑎 + 𝑏𝑏 is even, then 𝑎𝑎 and 𝑏𝑏 are 

even” 
 

 i) Write the contrapositive of the statement 1 
 ii) Write the converse of the statement 1 
 iii) Write the negation of the statement  1 
 iv) Is the original statement true or false? Prove the statement is true/false 1 
    
    
b)  State the negation of  

(∀𝑥𝑥 ∈ ℤ)(𝑥𝑥 = 3 ⇒ 𝑥𝑥2 = 9) 
 

1 

c)  Prove that if 𝑛𝑛 > 0 and 4𝑛𝑛 − 1 is prime, then 𝑛𝑛 is odd 
 

3 

    
d)  Prove that there are no integers 𝑥𝑥 and 𝑦𝑦 such that 𝑥𝑥2 = 4𝑦𝑦 + 2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 



    
 Question 3 (12 Marks) Marks 
    
a)    
  

 

 

  In the diagram, 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 is a rhombus whose diagonals meet at 𝑂𝑂, the origin. 𝐴𝐴 
represents the complex number 3 + 4𝑖𝑖 and 𝑂𝑂𝑂𝑂 = 2 units. 

 

  Find the complex number represented by  
 i) 𝐶𝐶  1 
 ii) 𝐷𝐷  2 
    
    
    
    
    
b)  The cubic equation   
  2𝑧𝑧3 + 𝑝𝑝𝑧𝑧2 + 𝑞𝑞𝑞𝑞 + 16 = 0  
  Where 𝑝𝑝 and 𝑞𝑞 are real, has roots 𝛼𝛼,𝛽𝛽 and 𝛾𝛾.  
  It is given that 𝛼𝛼 = 2 + 2√3𝑖𝑖  
 i) Write down another root, 𝛽𝛽, of the equation 1 
 ii) Find the third root, 𝛾𝛾 2 
 iii) Find the values of 𝑝𝑝 and 𝑞𝑞 2 
 iv) By expressing 𝛼𝛼 in modulus-argument form, show that  2 
  �2 + 2√3𝑖𝑖�

𝑛𝑛
= 4𝑛𝑛(cos

𝑛𝑛𝑛𝑛
3

+ 𝑖𝑖 sin
𝑛𝑛𝑛𝑛
3

)  

 v) Hence, show that  2 
  

𝛼𝛼𝑛𝑛 + 𝛽𝛽𝑛𝑛 + 𝛾𝛾𝑛𝑛 = 22𝑛𝑛+1 cos
𝑛𝑛𝑛𝑛
3

+ �−
1
2
�
𝑛𝑛

 
 

  where 𝑛𝑛 is an integer  
    
 Question 4 (13 Marks) Marks 
    
a)  Find the five roots of unity, and then express the complex roots in terms of 𝜔𝜔, where 

𝜔𝜔 is the complex root with the smallest positive argument.  
2 

b)  Prove that (1 − 𝜔𝜔)(1 − 𝜔𝜔2)(1 − 𝜔𝜔3)(1− 𝜔𝜔4) = 5 2 
c)  Show that (1 − 𝜔𝜔)(1− 𝜔𝜔4) = 2 − 2 cos 2𝜋𝜋

5
 2 

d)  Hence or otherwise, show that sin 𝜋𝜋
5

sin 2𝜋𝜋
5

= √5
4

 3 

e)  Suppose 𝑃𝑃0,𝑃𝑃1,𝑃𝑃2,𝑃𝑃3,𝑃𝑃4 are the corresponding points of 1,𝜔𝜔,𝜔𝜔2,𝜔𝜔3 and 𝜔𝜔4 in the 
Argand plane 

 

 i) Show that �𝑃𝑃0𝑃𝑃1��������⃗ � = 2 sin 𝜋𝜋
5
 2 

 ii) Hence find the value of  
�𝑃𝑃0𝑃𝑃1��������⃗ � × �𝑃𝑃0𝑃𝑃2��������⃗ � × �𝑃𝑃0𝑃𝑃3��������⃗ � × �𝑃𝑃0𝑃𝑃4��������⃗ � 
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