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General Instructions 

Write using black or blue pen 
Graphs can be drawn in pencil 
No liquid paper or correction tape to be 
used. 
 
Reading Time 
 
 

10 minutes 

Working time 
 
 

3 hours 

 

Structure of the Paper 

Section I 

          /10  Marks 

Allow about 15 
minutes for this 
section 

Section II 

         / 90 Marks 

Allow about 2 hours 
45 minutes for this 
section 

Total 

         /100 Marks 

 
Weighting: 40% 
 

 

Special Instructions 
NESA approved Calculator may be used. 
A separate reference sheet and Multiple Choice answer sheet is provided. 
Attempt all questions 
This examination must not be removed from the Examination Room. 
In Question 11-39 show relevant mathematical reasoning and/or calculations. Answer the questions in the 
spaces provided. These spaces provide guidance for the expected length of response.  
Extra writing space is provided at the back of the examination paper on pages 26 - 28. If you use this space, 
clearly indicate which question you are answering. 
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SECTION I Multiple Choice 10 marks 
Attempt Questions 1-10. 

Allow about 15 minutes for this section. 

Use the multiple choice answer sheet for questions 1 - 10. 
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(A)     𝑎𝑎 = −3 and 𝑑𝑑 = 8 

(B)     𝑎𝑎 = 3 and 𝑑𝑑 = 8 

(C)     𝑎𝑎 = 8 and 𝑑𝑑 = −3 

(D)     𝑎𝑎 = 8 and 𝑑𝑑 = 3 
 

 

 

 For 𝐴𝐴 < 𝑥𝑥 < 𝐵𝐵,  which statement is true ? 

(A)   𝑓𝑓′(𝑥𝑥) < 0 and  𝑓𝑓′′(𝑥𝑥) > 0 
 
(B)   𝑓𝑓′(𝑥𝑥) < 0 and  𝑓𝑓′′(𝑥𝑥) < 0 
 
(C)   𝑓𝑓′(𝑥𝑥) > 0 and  𝑓𝑓′′(𝑥𝑥) > 0 
 
(D)   𝑓𝑓′(𝑥𝑥) > 0 and  𝑓𝑓′′(𝑥𝑥) < 0 
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END OF SECTION 1 
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SECTION II  90 marks 
Attempt Questions 11-39 
Allow about 2 hours and 45 minutes for this section  
Show all necessary working in the space provided. If extra space is required, use the lined pages at the end of 
this section, carefully labelling the additional work with the appropriate question number and part. 
 

 
Question 11 (2 marks) 

 

 

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

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

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

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

2 

 

Question 12 (2 marks)  

 Tim was told that sector 𝑂𝑂𝑂𝑂𝑂𝑂 has an area of  25𝜋𝜋
6

 square units. The arc 𝐴𝐴𝐴𝐴 is 5𝜋𝜋
3

 units long. He was 
asked to find the exact values of 𝑟𝑟 and 𝜃𝜃.    

 
 
 
 
 
 
 
 
 
 
His working out is shown on the next page. 
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 (a) What operation did Tim perform on equations (1) and (2) to get to equation (3) 
 
........................................................................................................................................................ 
 
........................................................................................................................................................ 

1 

 (b) What is the value of 𝜃𝜃 
 
........................................................................................................................................................ 
 
........................................................................................................................................................ 
 

1 

Question 13 (2 marks)  

  
 
 
 
 
 
 
 

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

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

 
 
 
 
 
 
 
 
 
 
 
 
1 
 
 
 
 
 
1 
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Question 14 (4 marks)  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 
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Question 15 (2 marks)  
2 

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

 

Question 16 (3 marks)  

 

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

3 
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Question 17 (3 marks)  

 200 people took part in a new lie detector test with the following results. 
 

 Test Positive Test Negative 
Person lying 96 24 
Person not lying 8 72 

 

 

  
(a) Find the probability that a person who was lying tested positive. 

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

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

(b) Find the probability that the test was inaccurate. 
 
........................................................................................................................................................ 

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

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

 
1 
 
 
 
 
 
2 

Question 18 (3 marks)  
3 
 

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

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

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

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

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

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

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

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

........................................................................................................................................................ 
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Question 19 (3 marks)  

 (a)   
 
 
........................................................................................................................................................ 

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

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

 

1 

 (b)  
 
........................................................................................................................................................ 

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

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

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

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

 
 

2 

Question 20 (2 marks)  

 If 𝑓𝑓′(𝑥𝑥) = 6𝑥𝑥2 + 5𝑥𝑥 − 1  and  𝑓𝑓(−1) = 5, find an expression for 𝑓𝑓(𝑥𝑥). 
 
....................................................................................................................................................... 

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

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

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

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

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

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

 

2 
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Question 21 (5 marks)  
 
3 

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

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

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

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

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

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

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

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

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

 

 

(b) Sketch the graph of the function showing the stationary points and the intercepts on the axes. 

 
 

2 
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Question 22 (4 marks)  

 The discrete random variable X has a probability distribution shown below and a mean of 2. 
 

𝑥𝑥 1 2 3 4 

𝑝𝑝(𝑥𝑥) 0.3 0.45 𝑎𝑎 𝑏𝑏 
 

 

  
(a) Find two equations in 𝑎𝑎 and 𝑏𝑏. 

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

 
2 

  2 

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

 

Question 23 (2 marks)  
 
2 

  
......................................................................................................................................................  
 
........................................................................................................................................................ 
 
......................................................................................................................................................  
 
........................................................................................................................................................ 
 
......................................................................................................................................................  
 
........................................................................................................................................................ 
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Question 24 (2 marks)  

 

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

 
 
1 

 

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

1 

Question 25 (4 marks)  

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

2 

 

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

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

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

 
2 
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Question 26 (2 marks)  
2 

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

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

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

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

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

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

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

 

Question 27 (2 marks)  

 Find  

� cos 4𝑥𝑥 − sin 𝑥𝑥   𝑑𝑑𝑑𝑑 

 
2 

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

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

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

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

 

Question 28 (2 marks)  
 
2 

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

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

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

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

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

........................................................................................................................................................ 
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Question 29 (5 marks)  

 

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

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

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

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

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

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

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

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

2 

 

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

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

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

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

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

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

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

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

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

....................................................................................................................................................... 
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Question 30 (3 marks)   
3 

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

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

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

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

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

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

 

Question 31 (3 marks)  

 Solve  2 sin(3𝜃𝜃) = 1  for  0 ≤ 𝜃𝜃 ≤ 𝜋𝜋 3 

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

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

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

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

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

........................................................................................................................................................ 
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Question 32 (3 marks)  

 (a) On the same diagram draw the graphs of 𝑦𝑦 = cos𝜋𝜋𝜋𝜋  and  𝑦𝑦 = 1 − |𝑥𝑥|  for −3 ≤ 𝑥𝑥 ≤ 3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 

 (b) Hence find the number of solutions of the equation cos𝜋𝜋𝜋𝜋 = 1 − |𝑥𝑥| in the domain (−∞,∞) 
 
....................................................................................................................................................... 

1 
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Question 33 (3 marks)  

  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The graph of the function 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) drawn above, consists of a quarter circle 𝐴𝐴𝐴𝐴, a straight line 
segment 𝐵𝐵𝐵𝐵, a horizontal line segment 𝐶𝐶𝐶𝐶 and a quarter circle 𝐷𝐷𝐷𝐷. 
 
(a) Evaluate  

�𝑓𝑓(𝑥𝑥) 𝑑𝑑𝑑𝑑
8

0

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 

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

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

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

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

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

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

 

 (b)  For what values of 𝑥𝑥 in the domain  0 < 𝑥𝑥 < 8 is the function NOT differentiable? 
 
........................................................................................................................................................ 

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

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

 

1 

  



 

20 
2020 Year 12 Advanced Mathematics Task 4 

Question 34 (4 marks)  
 
 
 
 
 
 
 
 
 
 
2 

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

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

 

   
 
2 

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

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

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

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

......................................................................................................................................................... 
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Question 35 (3 marks)  
3 

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

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

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

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

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

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

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

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

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

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

 

Question 36 (4 marks)  
 
 
2 

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

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

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

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

 

 

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

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

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

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

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

......................................................................................................................................................... 
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22 
2020 Year 12 Advanced Mathematics Task 4 

Question 37 (3 marks)  

 

 

3 

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

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

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

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

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

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

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

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

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

......................................................................................................................................................... 
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Question 38 (5 marks)  
 
 
 
3 

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

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

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

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

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

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

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

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

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

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

 

 

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

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

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

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

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

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

.......................................................................................................................................................... 
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Question 39 (5 marks)  

 

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

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

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

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

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

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

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

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 

 (b) Find in simplest exact form the value of 𝑘𝑘 such that the shaded region has area 1 unit squared 3 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

END OF EXAMINATION  
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 Section II Extra Writing Space 

If you use this space, clearly indicate which questions you are answering. 

 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

.......................................................................................................................................................... 
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Section II Extra Writing Space 

If you use this space, clearly indicate which questions you are answering. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

.......................................................................................................................................................... 
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Section II Extra Writing Space 

If you use this space, clearly indicate which questions you are answering. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

.......................................................................................................................................................... 
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Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely. 

Sample 

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new answer. 

If you change your mind and have crossed out what you consider to be the correct answer, then indicate this by 
writing the word correct and drawing an arrow as follows: correct 
 
 

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  

6.  A  B  C  D  

7.  A  B  C  D  

8.  A  B  C  D  

9.  A  B  C  D  

10.  A  B  C  D  
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