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Mathematics Extension 2 
 
 
 
 
 
 
 
 
 
General Instructions 
 
• Reading time – 5 minutes 
• Working time – 50 minutes 
• Write using non-erasable black or blue pen. 
• Calculators approved by NESA may be used. 
• Marks may be deducted for careless or badly 

arranged work. 
• Relevant formulae from the NESA Reference Sheet 

are provided on page 2. 
• Answer all questions in the space provided. 
• For questions in Section II, show relevant 

mathematical reasoning and/or calculations. 
• If extra paper is used, it must be clearly labelled 

with your name and the question being answered, 
and stapled inside your answer booklet. 
 
 

 

Total marks – 45 
Exam consists of 12 pages. 

 
Section I: Pages 3-4 
5 marks 
Attempt Questions 1-5 
 
Section II: Pages 4-12 
40 marks 
Attempt Questions 6-15. 
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Formulae from NESA Reference Sheet: 
 

 
Mathematics Extension 2 
Section I – Multiple Choice 

 
 

Select the alternative A, B, C or D that best answers the question. Fill in the 
response oval completely. 
 
Sample: 2 + 4 = (A)  2 (B)  6 (C)  8 (D)  9 
  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 by writing the word correct  and drawing 
an arrow as follows. 
 

    correct 
 
  A B C D 
 

 
 

 

Start 
Here 

 
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 
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Section I: 
5 marks 
Attempt Questions 1-5  
 
Use the multiple choice answer sheet on the previous page. 
 
 

Marks 

1 Let 𝑧𝑧 = 2 − 3𝑖𝑖 and 𝑤𝑤 = 3 + 2𝑖𝑖. 
What is the value of 𝑧𝑧 − 𝑤𝑤�? 
 

(A)     5 − 𝑖𝑖 
(B)     −1 − 5𝑖𝑖 
(C)     −1 − 𝑖𝑖 
(D)     0 

 
 
  

1 
 

2 If 𝑧𝑧 is a complex number, which of the following is equivalent to 𝑧𝑧𝑧𝑧̅ − |𝑧𝑧|2 ? 

(A)    1 

(B)    0 

(C)   (𝑧𝑧 + 𝑧𝑧̅)(𝑧𝑧 − 𝑧𝑧̅) 

(D)   (𝑧𝑧 + 𝑖𝑖𝑖𝑖)(𝑧𝑧 − 𝑖𝑖𝑖𝑖) 

 

1 

3 Let 𝑧𝑧 = 𝑎𝑎 + 𝑏𝑏𝑏𝑏, where 𝑎𝑎 and 𝑏𝑏 are non-zero real numbers. If 𝑧𝑧 + 1
𝑧𝑧
 is purely real, which of 

the following statements must be true? 
 

(A)   𝑎𝑎 = 𝑏𝑏 
(B)   𝑎𝑎 = −𝑏𝑏 
(C)   |𝑧𝑧| = 1 
(D)   𝑧𝑧2 = 1 

 
 

1 

4 When the complex number  −1 + 5𝑖𝑖 is written in the form √26𝑒𝑒𝑖𝑖𝑖𝑖, which of the 
following is the approximate value of 𝜃𝜃 ? 
 
(A)    −1.77 

(B)    −1.37 

(C)    1.37 

(D)    1.77 

 
 

1 
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5 The complex number 𝑧𝑧 is shown on the Argand diagram below. 
 

 
Which of the following best represents −2𝑖𝑖𝑖𝑖 ? 
 

(A)  Point A             (B)  Point B                            (C)  Point C                  (D)  Point D 

 

 

End of Section I 
 

Section II:  40 marks 
Attempt Questions 6-15 in the space provided.  
 
Question 6  (5 marks) 

Let 𝑧𝑧 = 1 − 2𝑖𝑖 and 𝑤𝑤 = 3 + 𝑖𝑖. Find in the form 𝑥𝑥 + 𝑖𝑖𝑖𝑖 (where 𝑥𝑥 and 𝑦𝑦 are real numbers):    

(i)         𝑧𝑧𝑧𝑧   1 

 

 

 

 
(ii) 𝑧𝑧2 − 𝑤𝑤2   2 

 

 

 
(iii) (10

𝑧𝑧
)�����   2 
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Question 7  (3 marks) 

If |𝑧𝑧 − 2| = |𝑧𝑧 − 𝑖𝑖|: 

(i) Sketch the locus of 𝑧𝑧 on an Argand diagram.   2 

 
(ii) Find the equation of the locus of 𝑧𝑧 in Cartesian form.   1 
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Question 8  (3 marks) 

Given that |𝑧𝑧 + 2 − 3𝑖𝑖| = 2:  

(i) Draw the locus of 𝑧𝑧 on the Argand diagram.   2 

 
(ii) Find the maximum value of |𝑧𝑧|.         1 
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Question 9  (5 marks) 

 
Given 𝑧𝑧 = √3 − 𝑖𝑖 
 

(i) Express 𝑧𝑧 in modulus-argument form.        2 
 

 

 

 

 

 
(ii) Hence or otherwise, evaluate 𝑧𝑧10, giving your answer in Cartesian form.   2 

 

 

 

 

 

 

 

 

 

 
 

 
(iii) What is the value of the least positive integer n for which 𝑧𝑧𝑛𝑛 is purely imaginary?  1 
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Question 10  (4 marks) 
 

(i) Find the complex numbers 𝑧𝑧 such that 𝑧𝑧2 = 5 + 12𝑖𝑖. Answer in Cartesian form.  2 
 

 

 

 

 

 

 

 
 

(ii) Hence or otherwise, solve the equation 𝑧𝑧2 + 3𝑧𝑧 + 1 − 3𝑖𝑖 = 0.     2 
 

 

 

 

 

 

 

 
Question 11  (3 marks) 
 

(i) Expand (cos𝜃𝜃 + 𝑖𝑖sin𝜃𝜃)3.          1 
 

 

   
(ii) Hence express sin 3𝜃𝜃 in terms of sin 𝜃𝜃.        2 
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Question 12  (5 marks) 
 
The polynomial 𝑃𝑃(𝑧𝑧) = 3𝑧𝑧4 − 4𝑧𝑧3 − 6𝑧𝑧2 + 20𝑧𝑧 − 16 has a zero at 𝑧𝑧 = 1 + 𝑖𝑖. 
 

(i) Find a quadratic factor of 𝑃𝑃(𝑧𝑧).         2 
 

 

 

 

 

 

 

(ii) Express 𝑃𝑃(𝑧𝑧) as a product of linear factors.       3 
 

 

 

 

 

 

 

 

 

 
 
Question 13  (2 marks) 
 
Simplify �𝑒𝑒𝑖𝑖𝑖𝑖 − 𝑒𝑒−𝑖𝑖𝑖𝑖�

4
, expressing your answer as a trigonometric function.    2 
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Question 14  (4 marks) 
 
In the diagram below, ∆𝐴𝐴𝐴𝐴𝐴𝐴 is an equilateral triangle with  𝑂𝑂𝑂𝑂�����⃗ = 𝑧𝑧1, 𝑂𝑂𝑂𝑂�����⃗ = 𝑧𝑧2, 𝑂𝑂𝑂𝑂�����⃗ = 𝑧𝑧3 
and arg(𝑧𝑧2 − 𝑧𝑧1) = 𝛼𝛼: 

 
(i) Find arg(𝑧𝑧2 − 𝑧𝑧3) in terms of 𝛼𝛼.         1 

 

 

 

 

 

 

 

 

 
(ii) Find the modulus and argument of   𝑧𝑧2−𝑧𝑧1

𝑧𝑧3−𝑧𝑧2
 .       3 
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Question 15  (6 marks) 
 
 
Given 𝑃𝑃(𝑧𝑧) = 𝑧𝑧5 − 1 and 𝑧𝑧 ∈ 𝐶𝐶: 
 

(i) Find the roots of 𝑃𝑃(𝑧𝑧) = 0.         2 
 

 

 

 

 

 

 
(ii) Express 𝑃𝑃(𝑧𝑧) as a product of real linear and real irreducible quadratic factors.   2 

 

 

 

 

 

 

 
(iii) Using the identity: 

𝑧𝑧5 − 1 = (𝑧𝑧 − 1)(𝑧𝑧4 + 𝑧𝑧3 + 𝑧𝑧2 + 𝑧𝑧 + 1) 
 
Find the value of :   (1 + cos 2𝜋𝜋

5
) (1 + cos 4𝜋𝜋

5
)     2 
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END OF EXAMINATION 
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