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SECTION 1 
 
10 MARKS 
Attempt questions 1 – 10 
Allow about 15 minutes for this section 
 
Use the multiple-choice answer sheet for questions 1-10 
 
 

1 If 𝑓𝑓(𝑥𝑥) = 𝑥𝑥2 − 2𝑥𝑥, what is the value of 𝑓𝑓′(3) ? 

(A)  0 
 

(B)  6 
 

(C)  3 
 

(D)  4 
 

 

2 What amount does an investment of $20 000 grow to after 3 years at 5% p.a. compounded 

quarterly? 

 
(A)  $20 759.41 

 
(B)  $23 152.50 

 
(C)  $23 215.09 

 
(D)  $23 223.68 

 
 

          
    

  

  

  

 

 

 

 

 

 

 

3 

 

 

 

A discrete probability distribution is shown in the table below. 
 

X = x 1 2 3 4 5 

P(X = x) 0.23 0.38 0.21 0.13 0.05 

 
The expected value is 
 

(A)  1.00 
 

(B)  1.56 
 

(C)  2.39 
 

(D)  5.71 
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4 Simplify 

2

2

5 6
9

x x
x
+ +
−

 

(A)  2
3

x
x
+
+

 
 

(B)  2
3

x
x
+
−

 
 

(C)  3
3

x
x
+
−

 
 

(D)  2
3

x
x
−
−

 
 

 

 

5 Which of the following best represents the graph of 𝑔𝑔(𝑥𝑥) = 2 cos �𝑥𝑥
2

+ 𝜋𝜋
3
�? 

 
(A)   

 
 
 
 
 
 
 
 
 

(B)   

(C)   (D)  
 
 
 
 
 
 
 
 
 
 

 

 

6 

 

 

 

 

 

 

A set of data is normally distributed with a mean of 8.6 and a standard deviation of  0.7. The 

percentage of scores that lie between 8.6 and 9.3 is: 

 
(A)  17.5 % 

 
(B)  34 % 

 
(C)  68 % 

 
(D)  95 % 
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7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Which diagram best shows the graph of the parabola 𝑦𝑦 = 2 − (𝑥𝑥 + 1)2 ? 

 

(A)   

 
 

(B)  

 

(C)  

 

(D)  
 
 
 
 
 
 
 
 
 
  

 

 

 

 
 

8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Evaluate  
2 4

0
(3 2 )x x dx+∫  

 

(A)  96
5

 
 

(B)  116
5

 
 

(C)  136
5

 
 

(D)  100 
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9 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Carol bought a triangular block of land with sides of length 9, 5 and 10 metres respectively. 

 What is the area of her land in 𝑚𝑚2 ? 

 

(A)  22.5 𝑠𝑠𝑠𝑠𝑠𝑠 86°11′ 
 

(B)  20 𝑠𝑠𝑠𝑠𝑠𝑠 106°36′      
 

(C)  14 𝑠𝑠𝑠𝑠𝑠𝑠 86°11′ 
 

(D)  45 𝑠𝑠𝑠𝑠𝑠𝑠 106°36′ 
 

 

 

 

10 The graph of 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) is shown below. 

𝑥𝑥 = 𝐴𝐴  and 𝑥𝑥 = 𝐶𝐶  are stationary points, and 𝑥𝑥 = 𝐵𝐵  is a point of inflection. 

 
 

Over what domain is 𝑓𝑓′(𝑥𝑥) < 0 and 𝑓𝑓"(𝑥𝑥) > 0 ? 

 

(A)  (−∞,𝐴𝐴) 
 

(B)  (𝐴𝐴,𝐵𝐵) 
 

(C)  (𝐵𝐵,𝐶𝐶) 
 

(D)  (𝐶𝐶,∞) 
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2020 TRIAL HIGHER SCHOOL CERTIFICATE   
          EXAMINATION 
 
 
Mathematics Advanced 
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 Student name 
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90 marks 
Attempt Questions 11 – 34 
Allow about 2 hour and 45 minutes for this section 
 

Instructions 
 

• Answer the questions in the spaces provided. These spaces 
provide guidance for the expected length of responses. 

 
• Your responses should include relevant mathematical 

reasoning and/or calculations.  
 

• Extra writing space is provided at the back of the booklet.  
If you use this space, clearly indicate which question you are 
answering. 
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Question 11 (2 marks) 
 

 

Express  
8

3−√5
 in the form 𝑎𝑎 + 𝑏𝑏√5 

 

2 

 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
 

 

Question 12 (2 marks) 
 

 

Given cos 𝜃𝜃 = 2
7
 and 270° ≤ 𝜃𝜃 ≤ 360°, find the exact value of sin 𝜃𝜃. 

 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 

2 
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Question 13 (3 marks) 
 

 

Consider the function 𝑓𝑓(𝑥𝑥) = √𝑥𝑥 and 𝑔𝑔(𝑥𝑥) = 49 − 𝑥𝑥2 
 
Find 𝑓𝑓�𝑔𝑔(𝑥𝑥)� and state its domain and range. 

3 
 
 

 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 

 

Question 14 (2 marks)  

The function is translated 5 units to the right and 4 units up.  

Find the equation of the transformed equation. 

 

2 

…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
 

 

( ) 22 3 −−= xy
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Question 15 (3 marks) 
 

 

 

(a)  Show that  

 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 

 

1 

 

(b)  Hence or otherwise, sketch the graph of   showing any asymptotes and the             

𝑥𝑥- intercept. 
 

 
 
 
 
 
 

2 
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Question 16 (4 marks) 
 

 

 

(a)  Show that the derivative of   

 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 

 
2 

 

(b)  Hence or otherwise find   

 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 

 
2 
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Question 17 (4 marks) 
 

 

Three towns, A, B, and C form a triangle. 
 
Town A is 80 km from Town B and Town C is 40 km from Town A as shown below: 
 
 
 
 
 
 
 
 
 
 
 
The bearing of Town B from Town A is 130°. The bearing of Town C from Town A is 240°. 
 

 

(a)  Find the area of the triangle formed by the three towns, to the nearest square kilometre. 2 
  

……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 

 

(b)  Using the cosine rule, find the distance between Town B and Town C, to the nearest kilometre. 
 

2 

 ……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
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Question 18 (4 marks) 
 

 

A curve with the equation  𝑦𝑦 = 𝑓𝑓(𝑥𝑥),  has 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝑥𝑥3 + 2𝑥𝑥 − 7.  
 

 

(a)  
 
The point 𝑃𝑃(2,4) lies on the curve. Find 𝑦𝑦 in terms of 𝑥𝑥. 
 

 
2 

 …………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 

 

(b)  Find and equation for the normal to the curve at 𝑃𝑃, in the form 𝑎𝑎𝑎𝑎 + 𝑏𝑏𝑏𝑏 + 𝑐𝑐 = 0, where 𝑎𝑎, 𝑏𝑏 
and 𝑐𝑐 are integers. 
 

2 

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

 

Solve   in the domain . 
 
3 
 
 

…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 

 

Question 20 (3 marks) 
 

 

Find the median of the continuous probability distribution defined as  in the domain     

[ 0, 4 ]. 

 
3 

…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
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Question 21 (4 marks) 
 

 

The following diagram represents a cross-section through a river. The depth of the river 
 is marked every 20 metres. 
 

 

 

 

(a)  Use the trapezoidal’s rule to estimate the area of the cross-section. 
 

2 

 …………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 

 

(b)  If the river is flowing at the rate of 6 m/s, what is the volume of water that passes through the 

cross-section each hour ? 

2 

 …………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
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Question 22 (2 marks) 
 

 

Find 2

2 2
4 8 1

x dx
x x

+
+ +∫ . 

 

2 

…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
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Question 23 (3 marks) 
 

 

The table below shows the present value interest factors for some monthly interest rates and loan 

periods in months. 

 

 

Present value of $1 

Period 0.0060 0.0065 0.0070 0.0075 

46 40.09350 39.64965 39.21263 38.78231 

47 40.84841 40.38714 39.93310 39.48617 

48 41.59882 41.11986 40.64856 40.18478 

49 42.34475 41.84785 41.35905 40.87820 

 
 
 
 
 
 
 
 
 
 
 
 
 

(a)  Find the present value, if $3200 is contributed per month for 46 months at 0.75% per month. 

Answer to the nearest cent. 

 

1 

 …………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 

 

(b)  Annabelle borrows $27 000 for a car. She arranges to repay the loan with monthly repayments 

over 4 years. She is charged 7.8% per annum interest. Find Annabelle’s monthly repayment. 

Answer to the nearest cent. 

2 

 …………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
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Question 24 (5 marks) 
 

 

A uniform continuous random variable with probability density function is shown below. 
 

𝑓𝑓(𝑥𝑥) = �𝑎𝑎𝑥𝑥
2,   0 ≤ 𝑥𝑥 ≤ 6
0, 𝑜𝑜𝑜𝑜ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒  

 

 

(a)  Find the value of a. 
 

2 

 …………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
 

 

(b)  Find 𝑃𝑃(3 ≤ 𝑋𝑋 ≤ 5) 
 

3 

 …………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 

 

Questions 11-24 are worth 44 marks in total 
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Question 25 (5 marks) 
 

 

(a)  Show that the graphs of  𝑦𝑦 = sin 𝑥𝑥 and 𝑦𝑦 = cos 𝑥𝑥 in the domain 0 ≤ 𝑥𝑥 ≤ 2𝜋𝜋. 

intersect at 
4

5,
4

ππ
=x            

 

2 

 …………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
 

 

 

(b)  Find the area bounded by xy sin=  and xy cos=  from 
4
π

=x  to 
4

5π
=x , in exact values. 

 

 

3 

 …………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
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Question 26 (2 marks) 
 

 

 

Find ( )3 3xd x e
dx

. 
2 

 …………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
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Question 27 (2 marks) 
 

2 

The formula for first principles differentiation is 
 

0

( ) ( )'( ) lim
h

f x h f xf x
h→

+ −
=  

 
Use this formula to find the derivative of  2( ) 3f x x x= + .  

 

 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
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Question 28 (6 marks) 
 

 

Anthony sees an unidentified flying object in the sky hovering above point 𝑃𝑃 in a direction of N23°W 

and at an angle of elevation of 39°. He calls his brother Benjamin, who sees the same object in a 

direction of S83°E and at an angle of elevation of 48°. According to their GPS, Anthony and 

Benjamin are 1.2 km away from each other. 

 

 

 

 

 

 

 

 

 

(a)  Find ∠𝐴𝐴𝐴𝐴𝐴𝐴 2 
  

…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 

 

(b)  Show that 𝐴𝐴𝐴𝐴 = ℎ cot 39°. 1 
  

…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
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(c)  Use the cosine rule to find ℎ, the height of the object above point 𝑃𝑃, to the nearest 10 metres. 3 

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

 

The population of an ant colony is modelled by the equation 1000 ktP e= , where t is measured in 

weeks. 

 

(a)  Find the initial population. 1 
  

…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 

 

(b)  After 5 weeks the population is 15 000.  

Show that 𝑘𝑘 = 0.5416, correct to 4 decimal places. 

2 

 …………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 

 

(c)  During which week will the population exceed 50 000 for the first time ? 
 

2 

 …………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
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Question 30 (6 marks) 
 

 

Max did a survey of a group of people he knew about their age and how much they earn each week. 
The results are shown in the table below. 
 

Age (years)  (x) 18 45 28 15 32 68 

Wage ($/week) (W) 715 2350 1530 438 1690 1320 

  

 

(a)  Using your calculator find (r), the correlation coefficient, and explain what type and strength of 

correlation this data gives. 

2 

  
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 

 

(b)  Using your calculator, find the equation of the least-squares regression line in the form 

 
  

1 

  
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 

 

(c)  Use your equation to estimate the earnings of a 50 year-old worker. 
 

1 

  
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 

 

 Question 30 continues next page  
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(d)  Could your equation from Part (b) be used to make valid estimates for ages greater than 68 and 

less than 15 years?   

Validate your response with calculations and or reasons. 

2 

 …………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
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Question 31 (6 marks) 
 

 

A particle moves in a straight line. At time t seconds, its distance x metres from a fixed point 0 on 

the line is given by 𝑥𝑥 = 1 − cos2𝑡𝑡. 

 

(a)  Sketch the graph of x as a function of t for 0 ≤ 𝑡𝑡 ≤ π. 2 
  

…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 

 

(b)  Using your graph, or otherwise, to find the times when the particle is at 

rest and the position of the particle at these times. 

2 

  
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 

 

 Question 31 continues next page 
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(c)  Find the velocity of the particle when  𝑡𝑡 = π
4

. 1 

  
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 

 

(d)  When is the particle's velocity greater than 1 m/s? 1 
 …………………………………………………………………………………………………….. 

 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
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Question 32 (6 marks) 
 

 

A function is given by 𝑓𝑓(𝑥𝑥) = 𝑥𝑥4 − 4𝑥𝑥3. 
 

 

(a)  Find the stationary points, determine their nature, and find any points of inflection. 4 
 …………………………………………………………………………………………………….. 

 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 

 

 Question 32 continues next page 
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(b)  Sketch the graph of 𝑓𝑓(𝑥𝑥) = 𝑥𝑥4 − 4𝑥𝑥3, labelling the stationary points, inflection points and axis 
intercepts. 

2 

  
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
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Question 33 (3 marks) 
 

 

In a laundry basket there are shirts in three sizes, 3 are small, 8 are medium and 5 are large. 

Ed takes two shirts from the basket at random. 

 

(a)  Draw a tree diagram, clearly showing the outcomes and the correct probabilities on each 
branch. 

2 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

(b)  Find the probability that Ed chooses two shirts of the same size. 1 

  
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
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Question 34 (5 marks) 
 

 

Nathan is on a paddle board in the ocean 3 km from the nearest point O on a straight beach.  

Nathan needs to meet his friend Jarrod who is located 6 km along the beach from the point O.  

Nathan paddles at a rate of 4 km/h to a point C on the beach and then walks at a rate of 5 km/h 

along the beach to Jarrod. 

5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Show that the total time it takes Nathan to reach Jarrod is given by: 
2 9 6( )
4 5

x xT x + −
= + . 

Hence, find the minimum time it will take Nathan to reach Jarrod. 
 

 

…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 

 

 Answer space for Question 34 continues next page 
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…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………………. 
 

END OF EXAMINATION 
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Section II   Extra writing space 
 
If you use this space, clearly indicate which question you are answering. 
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Section II   Extra writing space 
 
If you use this space, clearly indicate which question you are answering. 
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Section II   Extra writing space 
 
If you use this space, clearly indicate which question you are answering. 
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Section II   Extra writing space 
 
If you use this space, clearly indicate which question you are answering. 
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