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Section I 
 
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 scatterplot of pain (as reported by patients) compared to the dosage (in mg) of a drug  

is shown below. 
 

 
 How could you describe the correlation between the pain and the dosage? 

 (A) A moderate negative correlation 

 (B) A moderate positive correlation 

 (C) A weak positive correlation. 

 (D) No correlation. 
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  What values of x is the curve f(𝑥𝑥) = 2𝑥𝑥3 + 𝑥𝑥2 concave down? 

 (A) 𝑥𝑥 < −
1
6

 

 (B) 𝑥𝑥 > −
1
6

 

 (C) 𝑥𝑥 < −6 

 (D) 𝑥𝑥 > 6 

   
  What is the period and amplitude for the curve 𝑦𝑦 = sinπ𝑥𝑥? 

 (A) Amplitude = 1; Period = 2 

 (B) Amplitude = π; Period = 2 

 (C) Amplitude = 1; Period = 2π 

 (D) Amplitude = π; Period = 2π 

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

 (A)  (B)  
 
 
 
 
 
 
 
 

  

 (C)  (D)  
 
 
 
 
 
 
 
 

  

 

  The equation of the least-squares regression line is given by 𝑦𝑦 = 𝑚𝑚𝑥𝑥 + 𝑐𝑐 , where 𝒎𝒎 = 𝒓𝒓 𝒔𝒔𝒚𝒚
𝒔𝒔𝒙𝒙

 
with r=correlation coefficient and 𝑠𝑠𝑥𝑥  and 𝑠𝑠𝑦𝑦 are the sample standard deviations. 
What is the slope (m) of the least-squares regression line 𝑦𝑦 = 𝑚𝑚𝑥𝑥 + 𝑐𝑐, if r = 0.675, 𝑠𝑠𝑥𝑥 =
2.567 and 𝑠𝑠𝑦𝑦 = 4.983 ?  

 (A) 0.35 

 (B) 1.31 

 (C) 1.70 

 (D) 3.36 
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  What is the value of 𝑓𝑓′(𝑥𝑥) if 𝑓𝑓(𝑥𝑥) = 3𝑥𝑥4(4− 𝑥𝑥)3 ? 

 (A) 3𝑥𝑥3(4− 𝑥𝑥)3(7𝑥𝑥 − 16) 

 (B) 3𝑥𝑥3(4− 𝑥𝑥)3(16− 7𝑥𝑥) 

 (C) 3𝑥𝑥3(4− 𝑥𝑥)2(7𝑥𝑥 − 16) 

 (D) 3𝑥𝑥3(4− 𝑥𝑥)2(16− 7𝑥𝑥) 
 

  The mean of a set of data is 14 and the standard deviation is 2.1. 
If each score in the data set is increased by 4, which of the following statements will be 
true? 

 (A) The mean and standard deviation will increase by 4 

 (B) The mean will increase by 4 and the standard deviation will not change 

 (C) The mean will not change, and the standard deviation will increase by 4 

 (D) The mean and standard deviation will increase by a factor of 4 
 

  What are the solutions to the equation 2sin𝑥𝑥 + √3 = 0, where {𝑥𝑥: 0 ≤ 𝑥𝑥 ≤ 2π}? 

 (A) 
π
3

,
2π
3

 

 (B) 2π
3

,
5π
3

 

 (C) 4π
3

,
5π
3

 

 (D) 
7π
3

,
11π

3
 

 
  The table below shows the future value of a $1 annuity. 

 

 

 

 

 

 

 

 

 

What amount would need to be invested every month into an account earning 16% p.a. 
interest compounded quarterly, to be worth $28 475 after a year? 

Future value of $1 

End of year 4% 6% 8% 10% 

1 1.00 1.00 1.00 1.00 

2 2.04 2.06 2.08 2.10 

3 3.12 3.18 3.25 3.31 

4 4.25 4.37 4.51 4.64 

 (A) $6137 

 (B) $6314 

 (C) $6700 

 (D) $13 958 
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Section II  
 
90 marks 
Attempt all questions 
Allow about 2 hours and 45 minutes for this section 
 
Answer each question in the spaces provided. 
Your responses should include relevant mathematical reasoning and/or calculations. 
Extra writing space is provided at the back of the examination paper.  

 
Question 11 (2 marks)  Marks 

Find the anti-derivative of 
1

1 − 2𝑥𝑥
 with respect to x. 2 

  
  

  
  
  
 
Question 12 (3 marks)  

 

Let 𝑓𝑓(𝑥𝑥) =
(𝑥𝑥 + 3)(2𝑥𝑥 + 1)

√𝑥𝑥
, 𝑥𝑥 > 0  

(a) Show that 𝑓𝑓(𝑥𝑥) can be written in the form 2 
 

𝐴𝐴𝑥𝑥
3
2 + 𝐵𝐵𝑥𝑥

1
2 + 𝐶𝐶𝑥𝑥−

1
2 

Find the values of A, B and C. 

 

   
   
   

   
   
   

   
(b) Find 𝑓𝑓′(𝑥𝑥) 1 
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Question 13 (3 marks)  Marks 

The random variable X has this probability distribution.  
 
 X 0 1 2 3 4 

P(X = x) 0.1 0.2 0.4 0.2 0.1 

 

(a) Find 𝑃𝑃(1 < 𝑋𝑋 ≤ 3) 1 
   
   
   

(b) Find the variance of X. 2 
   

   
   
   

   
   
   
 
Question 14 (2 marks)  

 

Find �6𝑥𝑥2 + 2 + 𝑥𝑥−
1
2 𝑑𝑑𝑥𝑥, giving each term in its simplest form. 2 

  
  

  
  
  

  
 
Question 15 (2 marks)  

 

Find the common ratio of a geometric series with a first term of 3 and a limiting 
sum of 1.8. 

2 
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Question 16 (8 marks)  Marks 

Let 𝑓𝑓(𝑥𝑥) = (𝑥𝑥 − 2)(𝑥𝑥2 + 1)  
(a) Find where the graph of 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) cuts the x-axis and y axis. 2 
   

   
   
   
(b) Find the coordinates of the stationary points on the curve with the equation 

𝑦𝑦 = 𝑓𝑓(𝑥𝑥) and determine their nature. 
3 

   
   
   

   
   
   

   
   
   
   

(c) Sketch the graphs of  𝒚𝒚 = 𝒇𝒇(𝒙𝒙) and 𝒚𝒚 = −𝒇𝒇(𝒙𝒙) on the same diagram. 3 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

Question 17 (2 marks)  
 

Find the exact value of  � cos𝑥𝑥
π
2

π
4

𝑑𝑑𝑥𝑥. 2 

  

  
  

  
  
  



Year 12 Mathematics Advanced  

 
8 

Question 18 (5 marks)  Marks 

Given that 𝑓𝑓(𝑥𝑥) = (𝑥𝑥2 − 6𝑥𝑥)(𝑥𝑥 − 3) + 2𝑥𝑥.  
(a) Express 𝑓𝑓(𝑥𝑥) in the form 𝑥𝑥(𝑎𝑎𝑥𝑥2 + 𝑏𝑏𝑥𝑥 + 𝑐𝑐), where a, b and c are constants. 2 
   
   
   

   
   
(b) Hence factorise 𝑓𝑓(𝑥𝑥) completely. 1 
   
   
   

(c) Sketch the graph of 𝑦𝑦 = 𝑓𝑓(𝑥𝑥), showing the coordinates of each point at which 
the graph meets the axes. 

2 

   
   
   
   
   
   
   
   
   
 
Question 19 (3 marks)  

 

Differentiate with respect to x  

(a) ln( 𝑥𝑥2 + 2) 1 

   

   
   
   
   

(b) 
sin𝑥𝑥
𝑥𝑥2

 2 
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Question 20 (2 marks)  Marks 

 

2 

Find the shaded area enclosed by the curve 𝑦𝑦 = 𝑥𝑥3 − 5𝑥𝑥2 + 2𝑥𝑥 + 8 and the 
coordinate axes. 

 

  
  

  
  
  
  

  
  
  
 

Question 21 (4 marks)  
 

(a) Evaluate  ∑ (−1)𝑘𝑘𝑘𝑘24
𝑘𝑘=1  2 

   
   
   
   

(b) A tree grows from ground level to a height of 1.2 metres in one year. In each 
subsequent year, it grows  𝟗𝟗

𝟏𝟏𝟏𝟏
  as much as it did in the previous year. 

Find the limiting height of the tree. 

2 
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Question 22 (6 marks)  Marks 

Sonny repays a loan over a period of n months. His monthly repayments form an 
arithmetic sequence. He repays $119 in the first month, $117 in the second month, 
$115 in the third month, and so on. Sonny makes his final repayment in the nth 
month. 

 

(a) Find the amount Sonny repays in the 25th month. 2 
   
   
   

   
   
   

(b) Over the n months, he repays a total of $3200. 
Form an equation in n, and show that your equation may be written as 

2 

 𝑛𝑛2 − 120𝑛𝑛 + 3200 = 0.  
   

   
   
   

   
   
   
   

(c) State, with a reason, which of the solutions to the equation in part (b) is not a 
sensible solution to the repayment problem. 

2 

   
   

   
   
   

   
   
 
Question 23 (2 marks)  

 

If tanθ =
2
3

, and 𝜃𝜃 is acute, find the exact value of sin𝜃𝜃? 2 
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Question 24 (6 marks)  Marks 

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

= 𝑥𝑥3 + 2𝑥𝑥 − 7.  

(a) Find 𝑑𝑑
2𝑦𝑦
𝑑𝑑𝑥𝑥2

  1 

   
   

   
   

(b) Show that 𝑑𝑑2𝑦𝑦
𝑑𝑑𝑥𝑥2

≥ 2 for all values of x. 1 

   
   

   
   
   

(c) The point P(2, 4) lies on the curve. Find y in terms of x. 2 
   

   
   
   
   

   
   
   

   
(d) Find an equation for the normal to the curve at P, in the form 𝑎𝑎𝑥𝑥 + 𝑏𝑏𝑦𝑦 + 𝑐𝑐 =

0, where a, b and c are integers. 
2 
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Question 25 (3 marks)  Marks 

Towns A, B and C are to be connected by high-speed optic fibre cables.  
Town B is due west of town A. Town C is on a bearing of 210° from Town A. 
 
 
 
 
 
 
 
 

 

(a) Find the size of BAC∠ . 1 

   
   

   
   
(b) Find the distance, to the nearest kilometre, between towns B and C. 2 

   

   
   
   

   
 
Question 26 (3 marks)  

 

A symmetrical lake has two roads, 420 metres apart, forming two of its sides.  

 

 

Equally spaced measurements of the lake, in metres, are shown on the above 
diagram. Use the trapezoidal rule to estimate the area of the lake. 

3 
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Question 27 (4 marks)  Marks 

The functions 3 4y x x= − +  and y x=  are sketched below. 

 

 

(a) Show that the functions intersect when 0x = and 3x = ± . 2 

   

   
   
   

   
   
   
   

   

(b) Hence find the exact area between the two functions in the first quadrant. 2 
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Question 28 (3 marks)  
 

The average life cycle of an insect is one month. A viable nest of this insect has 
between 100 000 to 500 000 insects. The population P of a nest of this insect grows 
exponentially so that: 

3 

𝑑𝑑𝑃𝑃
𝑑𝑑𝑑𝑑

= 1200𝑒𝑒0·3𝑡𝑡 
 

A nest of these insects had a population of 5000 after one month.  
Determine how long it will take the nest to reach the viable stage (i.e. when the 
population has reached 100 000). Answer correct to the nearest month. 

 

  

  
  

  
  
  

  
  
  
  

  
  
  

Question 29 (3 marks)  
 

A packet of lollies contains 5 red lollies and 14 green lollies. Two lollies are selected 
at random without replacement. 

 

(a) Draw a tree diagram to show the possible outcomes. Include the probability 
on each branch. 

2 

   
   
   

   
   
   
   

(b) What is the probability that the two lollies are of different colours? 1 
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Question 30 (7 marks)  Marks 

A particle moves along a straight line so that its displacement, 𝑥𝑥 metres, from a fixed 
point 𝑂𝑂 is given by 𝑥𝑥 = 1 + 3𝑐𝑐𝑐𝑐𝑠𝑠2𝑑𝑑, where 𝑑𝑑 is measured in seconds. 

 

(a) What is the initial displacement of the particle? 1 
   
   
   

   
   
(b) Sketch the graph of 𝑥𝑥 as a function of t for 0 ≤ 𝑑𝑑 ≤ 𝜋𝜋. 2 
  

 
 
 
 
 
 
 
 
 
 

 

(c) Hence, or otherwise, find when AND where the particle first comes to rest 
after 𝑑𝑑 = 0. 

2 

   
   
   

   
   
   

   
   
   
(d) Find a time when the particle reaches its greatest magnitude of velocity. 

What is this velocity? 
2 
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Question 31 (2 marks)  Marks 

Find all solutions of  2𝑠𝑠𝑠𝑠𝑛𝑛2𝑥𝑥 + 𝑐𝑐𝑐𝑐𝑠𝑠𝑥𝑥 − 2 = 0, where 0 ≤ 𝑥𝑥 ≤ 2𝜋𝜋. 2 
  
  
  

  
  
  

  
  
  
  

  
 
Question 32 (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 33 (6 marks)  Marks 

Hayden is an agricultural scientist studying the growth of a particular tree over 
several years. The data he recorded is shown in the table below. 

 
 

Years since planting, t 1 2 3 4 5 6 7 8 9 
Height of tree, H metres 0.7 1.4 2.4 3.5  6.6 7.9 8.7 9.5 

 

A scatterplot of the data is shown below.  

 

 

(a) What is Pearson’s correlation coefficient? Answer correct to 4 decimal 
places. 

1 

   

   
(b) Find the equation of the least-squares line of best fit in terms of years (t) and 

height (h). Answer correct to 2 decimal places. 
2 

   

   
   
(c) Hayden did not record the tree’s height after five years. Predict the height 

after five years, correct to one decimal place. 
1 

   

   
   
(d) Use algebra to estimate how many years it will take for the tree to reach a 

height of 20 metres. Answer correct to 1 decimal place. 
1 

   
   
   
   

(e) Comment on the reliability of your answers in (c) and (d). 1 
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Question 34 (6 marks)  Marks 

The height h(t) metres of the tide above the mean sea level on 1st April is given by 
the following rule: 

 

ℎ(𝑑𝑑) = 4sin �
π
8
𝑑𝑑�  

where t is the number of hours after midnight  
(a) Draw a graph of 𝑦𝑦 = ℎ(𝑑𝑑) for 0 ≤ 𝑑𝑑 ≤ 24. 2 
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
(b) When was high tide? 1 
   
   
   

(c) What was the height of the high tide? 1 
   

   
   
(d) What was the height of the tide at 10 a.m.?  

Answer correct to one decimal place 
2 

   
   
   
   

   
   
   

   
End of paper 
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