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                                   Name: _____________________ 

                                                  Class: _____________________ 

 

 
  2017 

Term 4 Assessment (HSC) 
 

Mathematics Extension 2 
 

 

General Instructions 

 

• Working time – 90 minutes + 5minutes 
reading 

• Board approved calculators may be 
used 

• Write using black or blue pen 

• All necessary working should be shown 
in all questions 

• Write your student number at the top 
of every page of your answer sheets. 

4 questions – 15 marks each 

Total marks – 60 

 

 

 

 

Attempt all questions 

Start each question on a new sheet of paper. 
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QUESTION 1         (Start a new page)      15 Marks 
 
 

a) Let 𝑧𝑧 = 1 + 2𝑖𝑖 and 𝑤𝑤 = 2 − 𝑖𝑖. Find in the form 𝑥𝑥 + 𝑖𝑖𝑖𝑖  
i) 𝑧𝑧𝑤𝑤�            2 
ii) 1

𝑤𝑤2           2 

 

b) Let 𝜃𝜃 be a real number and consider  (𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 + 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖)3.  
Prove 𝑐𝑐𝑐𝑐𝑐𝑐3𝜃𝜃 = 𝑐𝑐𝑐𝑐𝑐𝑐3𝜃𝜃 − 3 cosθ sin2 𝜃𝜃      2 

 

c) Sketch on the Argand diagram the region which satisfies these expressions 
 2 ≤ |𝑧𝑧| ≤ 3 and 𝜋𝜋

4
< arg (𝑧𝑧 − 𝑖𝑖) < 3𝜋𝜋

4
      3 

 

d) 𝑧𝑧 = 𝑥𝑥 + 𝑖𝑖𝑖𝑖 is such that 𝑧𝑧−𝑖𝑖
𝑧𝑧+1

 is purely imaginary. Find the equation of the locus 
of the point 𝑃𝑃 representing 𝑧𝑧. Describe this locus geometrically.    3 

 

e) Given that 𝑖𝑖 is a zero of 𝑃𝑃(𝑥𝑥) = 𝑥𝑥4 − 𝑥𝑥3 + 3𝑥𝑥2 − 𝑥𝑥 + 2, find all complex  
solutions to 𝑥𝑥4 − 𝑥𝑥3 + 3𝑥𝑥2 − 𝑥𝑥 + 2 = 0.      3 
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QUESTION 2          (Start a new page)       15 Marks 
 
 

a) i) Find the square roots of 6𝑖𝑖.        2 
 

   ii) Hence or otherwise solve 𝑧𝑧2 − (1 − 𝑖𝑖)𝑧𝑧 − 2𝑖𝑖 = 0     2 
 

 
 

b) The polynomial equation 𝑥𝑥3 − 2𝑥𝑥2 + 4𝑥𝑥 − 5 = 0 has roots 𝛼𝛼,𝛽𝛽 and 𝛾𝛾.  

i. Find the value of 
1

𝛼𝛼3𝛽𝛽3𝛾𝛾3
       1 

 
ii. Which polynomial equation has roots 𝛼𝛼2,𝛽𝛽2 and 𝛾𝛾2?                            2 

 

iii. Find the value of 
1
𝛼𝛼2

+ 1
𝛽𝛽2

+ 1
𝛾𝛾2

 .                                                           2 

 
 
 

c) Let 𝑧𝑧1 = 4 + 𝑖𝑖 and 𝑧𝑧2 = 1 + 𝑖𝑖.  

i) Sketch the locus of 𝑧𝑧 on the Argand plane such that 𝑎𝑎𝑎𝑎𝑎𝑎 �𝑧𝑧−𝑧𝑧2
𝑧𝑧−𝑧𝑧1

� = 𝜋𝜋
2

 2 

ii) Explain why arg �𝑧𝑧 − 5
2
− 𝑖𝑖� = 2arg (𝑧𝑧 − 1 − 𝑖𝑖).                                               2 

 
 
 

d) The polynomial 𝑃𝑃(𝑥𝑥) = 𝑥𝑥4 − 3𝑥𝑥3 − 6𝑥𝑥2 + 28𝑥𝑥 − 24 has a root of multiplicity 3. 
Find all the roots of 𝑃𝑃(𝑥𝑥) and hence factorise 𝑃𝑃(𝑥𝑥).                    2 
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QUESTION 3 (Start a new page)      15 Marks 

 

a) If 𝑤𝑤 is a complex cube root of unity, simplify (1 + 𝑤𝑤 − 𝑤𝑤2)7 in terms of 𝑤𝑤2.     1 
 
 

b) Find, in modulus-argument form, the three cube roots of −8      2 

 

c) The points 𝐴𝐴,𝐵𝐵,𝐶𝐶 and 𝐷𝐷 on the Argand diagram below represent the complex 
numbers 𝑎𝑎, 𝑏𝑏, 𝑐𝑐 and 𝑑𝑑 respectively.  

  
 The points form a square as shown on the diagram above. By using vectors,  

       or otherwise, show that 𝑑𝑑 = 𝑎𝑎(1 + 𝑖𝑖) − 𝑖𝑖𝑖𝑖.                                            2      

  

d) i)  On an Argand diagram, shade in the region determined by the inequalities  3 

                 1 ≤ 𝐼𝐼𝐼𝐼 𝑧𝑧 ≤ 2 and  5𝜋𝜋
12
≤ arg 𝑧𝑧 ≤ 11𝜋𝜋

12
 

ii)    Let 𝑧𝑧0 be the complex number of maximum modulus satisfying the 

                inequalities of d(i).  Express 𝑧𝑧0 in the form of 𝑎𝑎 + 𝑖𝑖𝑖𝑖 in exact form.  2 

 
 

e) Let 𝑧𝑧 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 + 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖. 

i) Show that sin𝑛𝑛𝑛𝑛 = 𝑧𝑧𝑛𝑛−𝑧𝑧−𝑛𝑛

2𝑖𝑖
  and cos𝑛𝑛𝑛𝑛 = 𝑧𝑧𝑛𝑛+𝑧𝑧−𝑛𝑛

2
   2 

 
ii) Hence, or otherwise, prove the identity 

 32𝑠𝑠𝑠𝑠𝑠𝑠4𝜃𝜃𝑐𝑐𝑐𝑐𝑐𝑐2𝜃𝜃 = 𝑐𝑐𝑐𝑐𝑐𝑐6𝜃𝜃 − 2𝑐𝑐𝑐𝑐𝑐𝑐4𝜃𝜃 − 𝑐𝑐𝑐𝑐𝑐𝑐2𝜃𝜃 + 2    3 
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QUESTION 4 (Start a new page)      15 Marks 
 

 
a) If |𝑧𝑧| = |𝑤𝑤|, prove that 𝑧𝑧+𝑤𝑤

𝑧𝑧−𝑤𝑤
 is purely imaginary. By drawing a suitable diagram,  

give a geometrical interpretation of the result.              3 

 

 
b) i) Write √6 − √2𝑖𝑖 in modulus-argument form.       2 

 

  ii) Hence, expand and simplify �√6−√2𝑖𝑖
2−2𝑖𝑖

�
2000

. Give your answer in the  

                 form of 𝑥𝑥 + 𝑖𝑖𝑖𝑖          2 

 
 

c) Let 𝛼𝛼 be the complex root of the polynomial 𝑧𝑧7 = 1 with the smallest possible 
argument. Let 𝜃𝜃 = 𝛼𝛼 + 𝛼𝛼2 + 𝛼𝛼4 and 𝛿𝛿 = 𝛼𝛼3 + 𝛼𝛼5 + 𝛼𝛼6 

 
i)     Explain why 𝛼𝛼7 = 1 and 1 + 𝛼𝛼 + 𝛼𝛼2 + 𝛼𝛼3 + 𝛼𝛼4 + 𝛼𝛼5 + 𝛼𝛼6 = 0  1 

 
ii) Show that 𝜃𝜃 + 𝛿𝛿 = −1 and 𝜃𝜃𝜃𝜃 = 2 and hence write a quadratic equation  

    whose roots are 𝜃𝜃 and 𝛿𝛿        3 
 

iii) Write down 𝛼𝛼 in mod-arg form, and show that 

 𝑐𝑐𝑐𝑐𝑐𝑐 4𝜋𝜋
7

+ cos 2𝜋𝜋
7
− 𝑐𝑐𝑐𝑐𝑐𝑐 𝜋𝜋

7
= −1

2
    and 𝑠𝑠𝑠𝑠𝑠𝑠 4𝜋𝜋

7
+ sin 2𝜋𝜋

7
− 𝑠𝑠𝑠𝑠𝑠𝑠 𝜋𝜋

7
= √7

2
 4 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
****END OF EXAMINATION**** 








































