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                                                             Name  _____________________ 

 

 

  Class __________________ 

 

 
 
  2021 

HSC Assessment 1 Term 4 
 

Mathematics Extension 1 
 

 

General Instructions 

• Reading time – 5 minutes 

• Working time – 45 minutes 

• 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. 

• NESA Reference Sheet is provided 

Total marks – 35 

 

Attempt all questions 

Section A – Answer on the Multiple Choice 
Answer Sheet 

Section B - Start each question on a new sheet 
of paper. 

NESA Reference Sheet is provided 

 

 

 

This paper MUST NOT be removed from the examination room 
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Section A Multiple Choice (5 Marks) 
QUESTION 1 

How many values of 𝑘𝑘 are there such that (1 − 𝑘𝑘2)𝑥𝑥3 + 𝑘𝑘𝑥𝑥2 + 2𝑥𝑥 + 1 is a monic 
polynomial? 

A. 1 
B. 2 
C. 3 
D. 4 

 

QUESTION 2 

How many solutions are there for the equation sin 𝑥𝑥 �tan 𝑥𝑥
2
− 1� = 0 for 𝑥𝑥 ∈ [−𝜋𝜋,𝜋𝜋 ]? 

A. 2 

B. 3 

C. 4 

D. 5 

 

QUESTION 3 

The quartic polynomial 𝑝𝑝(𝑥𝑥) = 𝑥𝑥4 + 𝑎𝑎𝑥𝑥3 + 𝑏𝑏𝑥𝑥2 + 𝑐𝑐𝑐𝑐 + 𝑑𝑑, where 𝑎𝑎, 𝑏𝑏, 𝑐𝑐 and 𝑑𝑑 are real 
constants has a double root at the origin. Which of the following options can NOT be equal to 
zero? 

A. 𝑎𝑎 

B. 𝑏𝑏  

C. 𝑐𝑐   

D. 𝑑𝑑 

 
 

QUESTION 4 

If 𝑡𝑡 = tan 𝜃𝜃
2
, then sec𝜃𝜃

sin𝜃𝜃
 in terms of 𝑡𝑡 is: 

 
A. 1+2𝑡𝑡

2+𝑡𝑡4

2𝑡𝑡−2𝑡𝑡3
 

B. 1+𝑡𝑡
2

2𝑡𝑡
 

C. 1−𝑡𝑡
2

2𝑡𝑡
 

D. 1+2𝑡𝑡
2+𝑡𝑡4

4𝑡𝑡2
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QUESTION 5 

Which of the following options represents the graph shown below? 

 

 

 

A. 𝑦𝑦 = (1 − 𝑥𝑥)2(𝑥𝑥 + 2)3 

B. 𝑦𝑦 = (1 − 𝑥𝑥)3(𝑥𝑥 + 2)2 

C. 𝑦𝑦 = −(1 − 𝑥𝑥)2(𝑥𝑥 + 2)3 

D. 𝑦𝑦 = −(1 − 𝑥𝑥)3(𝑥𝑥 + 2)2 
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SECTION B 

 

QUESTION 6  Start a new page (3 marks)             Marks 

 
Use Mathematical Induction to prove that                 3 
 
12 × 2 + 22 × 22 + 32 × 23 + ⋯+ 𝑛𝑛2 × 2𝑛𝑛 = (𝑛𝑛2 − 2𝑛𝑛 + 3)2𝑛𝑛+1 − 6                               
 
for all positive integers n ≥ 1. 
 

QUESTION 7  Start a new page  (4 marks) 

i) Rewrite the expression 3 sin𝜃𝜃 − 2 cos𝜃𝜃 as 𝑅𝑅 sin(𝜃𝜃 + 𝛼𝛼) where 𝑅𝑅 > 0       2 
and 𝛼𝛼 ∈ [−𝜋𝜋

2
, 𝜋𝜋
2

] .  
Show all necessary working. You may express 𝛼𝛼 correct to 2 decimal places.             
                                      

ii) Hence, using your answer in i), find the maximum value of the expression        2 
−3 sin𝜃𝜃 + 2 cos 𝜃𝜃 − 1.                            

        

QUESTION 8  Start a new page (5 marks) 

  
a) Given that  tan 3𝑥𝑥 = 3 tan𝑥𝑥−tan3 𝑥𝑥

1−3 tan2 𝑥𝑥
  

      solve tan3 𝑥𝑥 − 3 tan2 𝑥𝑥 − 3 tan 𝑥𝑥 + 1 = 0 for 𝑥𝑥 ∈ [0, 2𝜋𝜋]                                    3 

 
b) Let 𝛼𝛼,𝛽𝛽 and 𝛾𝛾 be the roots of the equation 𝑥𝑥3 + 5𝑥𝑥2 − 2𝑥𝑥 + 7 = 0.        2 

Find the value of                                                                                                                          
𝛼𝛼
𝛽𝛽𝛽𝛽

+ 𝛽𝛽
𝛼𝛼𝛼𝛼

+ 𝛾𝛾
𝛼𝛼𝛼𝛼

                                                                                                        
 

QUESTION 9  Start a new page (5 marks) 

a) By letting 𝑡𝑡 = tan 𝜃𝜃
2
 , solve the equation cos𝜃𝜃 + 3 sin𝜃𝜃 = −1 for 𝜃𝜃 ∈ [0, 2𝜋𝜋].               3 

Express your answer in exact values or correct to 2 decimal places where appropriate. 
 

b) Prove that if the polynomials 𝑓𝑓(𝑥𝑥) and 𝑔𝑔(𝑥𝑥) have a common root of α,       2 
then (𝑥𝑥 − 𝛼𝛼) is a factor of 𝑓𝑓(𝑥𝑥) − 𝑔𝑔(𝑥𝑥). 

 

QUESTION 10  Start a new page (5 marks) 

The roots of the quadratic equation 𝑥𝑥2 − 3𝑥𝑥 + 4 = 0 are 𝛼𝛼 and 𝛽𝛽. 

i) Show that 𝛼𝛼3 = 5𝛼𝛼 − 12.                                                                                                   2 

ii) By considering a similar expression in terms of 𝛽𝛽, find the value of 𝛼𝛼3 + 𝛽𝛽3.                  3 
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QUESTION 11  Start a new page  (8 marks) 

a) Solve sin �𝜃𝜃 − 𝜋𝜋
3
�+ sin �𝜃𝜃 + 𝜋𝜋

3
� = 1

2
 for 𝜃𝜃 ∈ [0, 2𝜋𝜋]     2 

b) In this question, you are given that
sin 5𝜃𝜃 = 16 sin5 𝜃𝜃 − 20 sin3 𝜃𝜃 + 5 sin𝜃𝜃    

i) Hence, show that 𝑥𝑥 = sin 𝜋𝜋
10

 and 𝑥𝑥 = sin 13𝜋𝜋
10

  are solutions of the equation 2 
16𝑥𝑥5 − 20𝑥𝑥3 + 5𝑥𝑥 − 1 = 0. 

ii) Given that (𝑥𝑥 − 1)(4𝑥𝑥2 + 𝑎𝑎𝑎𝑎 − 1)2 = 16𝑥𝑥5 − 20𝑥𝑥3 + 5𝑥𝑥 − 1  find 𝑎𝑎 and     4 
hence show that

sin 𝜋𝜋
10
− sin 3𝜋𝜋

10
= −1

2
. 

End of examination 




































