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General instructions 

• Working time – 2 hours.  

(plus 5 minutes reading time) 

• Write using blue or black pen. Where diagrams 

are to be sketched, these may be done in pencil.  

• NESA approved calculators may be used. 

• Attempt all questions. 

• At the conclusion of the examination, bundle the 

booklets used in the correct order within this 

paper and hand to examination supervisors. 

SECTION I  

• Mark your answers on the answer grid provided 

 

SECTION II 

• Commence each new question on a new 

booklet. Write on both sides of the paper. 

• All necessary working should be shown in every 

question. Marks may be deducted for illegible or 

incomplete working. 
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Section I 
 

5 marks 

Attempt Questions 1 to 5 

Allow approximately 10 minutes for this section 

 

Mark your answers on the answer grid provided. 

 

1.  What is the value of √48 − √12 ? 1 

 (A) 2 (B) √12 (C) √24  (D) 6 

 

2. What are the 𝑥 intercepts of the parabola 𝑦 = 𝑥2 − 2𝑥 − 3 ? 1 

 (A) −3 and −1 (C)  −1 and 3 

 (B) −3 and 1 (D) 1 and 3 

3. Which of the following statements is correct for the function 𝑦 = 2 sin 2𝑥 ? 1 

 (A) It has range [-2, 2] and period 𝜋. (C) It has range [-1, 1] and period 𝜋. 

 (B) It has range [-2, 2] and period 2𝜋. (D) It has range [-1, 1] and period 2𝜋. 

4. If 𝑎 = 𝑒𝑥, what is the value of 𝑙𝑜𝑔𝑒
1

𝑎2? 1 

 (A) −𝑥2 (C) 2𝑥  

 (B)     −2𝑥 (D) 𝑥2 

5. If 𝑦 = √2𝑥 + 1, what is the expression for 
𝑑𝑦

𝑑𝑥
? 1 

 (A) 
𝑑𝑦

𝑑𝑥
= 2√2𝑥 + 1 (C) 

𝑑𝑦

𝑑𝑥
=

1

√2𝑥+1
 

 (B) 
𝑑𝑦

𝑑𝑥
=

1

2√2𝑥+1
 (D) 

𝑑𝑦

𝑑𝑥
=

2

√2𝑥+1
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Section II 
 

75 marks 

Attempt Questions 6 to 14 

Allow approximately 1hour 50 minutes for this section. 

 

Write your answers in the writing booklets supplied. Additional writing booklets are available. 

Your responses should include relevant mathematical reasoning and/or calculations. 

 

Question 6 (5 marks) Marks 

(a) Fully simplify and leave the answer without negative index:  1 

 𝑦
3

8 × 𝑦
5

8 × 𝑦−2  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

(b) Given that log𝑦𝑥 = 2.75 and log𝑦𝑧 = 0.25, find the value of log𝑦√𝑥𝑧. 2 

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

(c) Fully factorise: 80𝑥4 − 5𝑦4 2  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  
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Question 7  (9 marks) 

(a) Evaluate 2 

lim
𝑥→∞

10𝑥2 − 5𝑥

2𝑥2 + 8𝑥
 

  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

(b) Solve for 𝑥: 3𝑥 + 3𝑥+1 − 36 = 0 2 

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................   

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

(c) Solve by completing the square:  𝑥2 − 6𝑥 − 7 = 0. 2 

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  
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(d) Simplify the following, expressing your answer with a rational denominator: 3 

√5 − √3

√5 + √3
 

  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

 

Question 8 (10 marks) 

(a)  Find the domain and the range of the following function: 2 

𝑦 = √𝑥2 − 4 

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

 

(b) State whether the following function is even, odd or neither: 2 

𝑓(𝑥) =  𝑥3 − 𝑥 + 1 

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  
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(c) Consider the following piecewise function: 

 

𝑓(𝑥) = {     
𝑥 + 3       for 𝑥 < −1             

𝑥2         for − 1 ≤ 𝑥 ≤ 1

√𝑥          for 𝑥 > 1               
 

   

i. Find the value of 3𝑓(4) + 𝑓(−2) − 𝑓 (−
1

2
). 3 

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  

ii. Sketch the above piecewise function. 3 
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Question 9 (9 marks) 

Sketch the following, showing all important features: 

(a) 𝑓(𝑥) = (𝑥 − 1)(𝑥 − 2)(𝑥 + 2) 2 

 

(b)  𝑦 = |𝑥 + 3| − 2 2 
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(c) 𝑦 = 2 𝑠𝑖𝑛 3𝑥 for 0 ≤ 𝑥 ≤ 2𝜋 3 

 

(d) 𝑦 = − 𝑒𝑥 + 2 2 

 

 

 

 



2020 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 4 9 

 

 

NORMANHURST BOYS HIGH SCHOOL 

Question 10 (7 marks) 
 

(a) Simplify the following: tan2𝜃 cos2𝜃 + cot2𝜃 sin2𝜃 2 

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

 

(b) Prove the following trigonometric identity: 3 

cos𝜃

1 + sin𝜃
+

1 + sin𝜃

cos𝜃
= 2 𝑠𝑒𝑐 𝜃 

   

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................   

(c) Solve √3 tan 𝑥 = −1 for 0° ≤ 𝜃 ≤ 360°. 2 

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  
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Question 11 (5 marks) 

  

Consider the diagram given below: 

 

 

(a) Find the exact area of ∆𝐴𝐵𝐶. 2 

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

(b) Hence, find the value of 𝑥. 3 

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

 

 



2020 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 4 11 

 

 

NORMANHURST BOYS HIGH SCHOOL 

Question 12 (10 marks) 

For the function 𝑦 = 𝑥3 − 6𝑥2 + 9𝑥 

(a) Find the stationary points and determine their nature. 4 

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

(b) Find the coordinates of any points of inflexion. 2 

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  
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(c) Sketch the curve in the domain 0 ≤ 𝑥 ≤ 4. 3 

 

 

(d) For what values of 𝑥 is the function decreasing? 1 

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  
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Question 13 (15 marks) 
 

(a) Differentiate 𝑓(𝑥) = 𝑥2 − 3𝑥 + 5 using first principles. 3 

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

(b) Differentiate the following: 

i. 𝑥2√2𝑥 + 1 3 

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  

ii. 
𝑒5𝑥−𝑥3

1−𝑥
 3 

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  
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(c) Find the equation of the tangent to the curve 𝑦 = 3𝑥3 − 2𝑥2 + 1 at 𝑥 = 1. 3 

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................   

(d) The graph of 𝑓(𝑥) = −
1

4
𝑥2 + 𝑥 is given below: 

 
 

 

i. Find the expression for 𝑓′(𝑥). 1 

  .......................................................................................................................................................  

  .......................................................................................................................................................  

ii. Hence, show that the illustrated tangents are perpendicular. 2 

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  



2020 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 4 15 

 

 

NORMANHURST BOYS HIGH SCHOOL 

Question 14 (10 marks) 

(a) 𝐴𝐵𝐶 is a sector of a circle with radius 𝑟 as shown 

 

It is given that the perimeter of the sector is equal in magnitude to the area of the sector. 

i. Show that 𝜃 =
4

𝑟−2
 radians. 2 

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  

ii. Hence, show that the area of the sector ABC is equal to  
2𝑟2

𝑟−2
. 2 

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  
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(b) A vertical post 𝑃𝑄 with height ℎ metres is held by two ropes 𝑃𝐵 due west and 𝑃𝐶 due south of it.  

 It is given that ∠𝑄𝐵𝐶 = 60°, 𝑃𝐵 = 10 m, 𝑃𝐶 = 8 m 𝑎𝑛𝑑 ∠𝐵𝐶𝑄 = 30°. 

 

 

i. Show that 
𝐶𝑄

𝐵𝑄
= √3 1 

  .......................................................................................................................................................  

  ...................................................................................................................................................... . 

ii. Hence, show that 3 

64 − ℎ2

100 − ℎ2 = 3 

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  

  .......................................................................................................................................................  

iii. Find the value of h. 2 

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ...............................................................................................................................................................  

  ............................................................................................................................................................... 
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Answer Sheet for Section I 
 

Mark answers to Section I by fully blackening the correct circle 

 

 

NESA STUDENT #:  ........................................................... 
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2018 Mathematics Extension 1 HSC Course Assessment Task 1 

Student Self Reflection

1. In hindsight, did I do the best I can? Why or 

why not? 

  .......................................................................  

  .......................................................................  

  .......................................................................  

2. Which topics did I need more help with, and 

what parts specifically? 

• Q1 - Locus 

  .......................................................................  

  .......................................................................  

  .......................................................................  

• Q2 - Locus 

  .......................................................................  

  .......................................................................  

  .......................................................................  

• Q3 – Series 

  .......................................................................  

  .......................................................................  

  .......................................................................  

• Q4 – Euclidean Geometry 

  .......................................................................  

  .......................................................................  

  .......................................................................  

 

 

 

 

• Q5 -  

 

  .......................................................................  

  .......................................................................  

  .......................................................................  

  .......................................................................  

3. What other parts from the feedback session 

can I take away to refine my solutions for 

future reference? 

  .......................................................................  

  .......................................................................  

  .......................................................................  

  .......................................................................  

  .......................................................................  
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