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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. 
 
  
1 The parabola 𝑦 = ଶݔ + 2 is translated down 4 units. It is then reflected about the ݔ-axis. 

 
What is the equation of the resulting parabola? 
 

 A. 𝑦 = ଶݔ− − 6 

  

B. 𝑦 = ଶݔ− − 2 

 C. 𝑦 = ଶݔ− + 2 

  

D. 𝑦 = ଶݔ− + 6 
 
 
 
2 Calculate ௗௗ௫ ቂ                                        ቃ 

 
 

 A. ݔସ − ଷݔ2 +  ݔ

 B. ݔସ − ଷݔ2 + ݔ − 6 

 C. ݔସ − ଷݔ2 + ݔ − 1  

 D. ݔସ − ଷݔ2 + ݔ +  ܥ
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3 Which of the following could represent a probability density function for a continuous random 
variable? 
 

 A.  

 
 

B.  

 

 C. 

 

 

 

 

D.  
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4 Find the angle of inclination of the line 𝑦 = ݔ8− − 5. 
 

 A. 76° 

 B. 83° 

 C. 97° 

 D. 104° 
 
 

5 A bus company collected data on the number of passengers travelling on a particular route each 
weekday during the month of June. The table shows the data collected. 
 

Number of passengers Frequency Cumulative Frequency 
29 2 2 
30 5 7 
31 6 13 
32 8 21 
33 1 22 

 
The bus company calculated the mean, median, mode, range and interquartile range for this 
data. 
 
One Friday in June was a public holiday and there was a festival on to celebrate. On this day 
there were 48 passengers on the bus route. The bus company omitted this data from the table as 
it was an outlier which would not occur every month. 
 
Which of the statistics that the bus company calculated would this outlier have changed? 
 
 

 A. All of the statistics 

 B. Mean, median and range only 

 C. Mean, mode and range only 

 D. Mean and range only 
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6 Which of the following is the graph of 𝑦 = ସݔ − ଷݔ − ଶݔ3 + ݔ5 + 1? 
 

 A.  

 

B.  

 
  

 C. D.  
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7 A school collected data related to the reasons given by students for arriving late. The Pareto 
chart shows the data collected. 
 
 

 
 
 
What percentage of students gave the reason 'Traffic problems'? 
 

 A. 2.5% 

 B. 5% 

 C. 12% 

 D. 97% 
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8 Which of the following describes the graph of 𝑦ଶ − 6𝑦 + ଶݔ − 16 = 0? 
 

 A. A circle with centre at (0, −3) and radius 5 units. 

 B. A circle with centre at (0, 3) and radius 5   units. 

 C. A circle with centre at (0, 3) and radius 4 units. 

 D. A circle with centre at (3, 0) and radius √7 units. 

 

   

9 The diagram shows the graph 𝑦 =  .is an odd function (ݔ)݂ where ,(ݔ)݂
The shaded area is 1 square unit. 

 
 
A new function, ݃(ݔ), is found by taking the graphing of 𝑦 =  and translating it by 3 units (ݔ)݂
upwards. 
 
Find ∫ ଵିଵݔ݀ (ݔ)݃ . 
 

 A. 2 

 B. 3 

 C. 4 

 D. 6 
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10 The graph of a function 𝑦 =  .is shown below (ݔ)′݂
 

 
 
Which of the following is the graph of 𝑦 =  ?(ݔ)݂
 
 

  
 A.  

 

B. 

 
 C. 

 
 

 

D. 
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Question 11 (2 marks)  

A survey of 230 students found that 180 caught a train, 75 caught a bus and 40 caught neither 
on the way to school. 
 
What is the probability that a student caught a bus, given that they also caught a train? 
 

2 

  
  
  
  
  
  
  
  
  
  

Question 12 (2 marks) 
 

 

Isaac is training for a marathon. His watch saves his running velocity, 𝑣(ݐ), in metres per 
minute every 20 minutes. The table gives the velocity, 𝑣(ݐ) at time ݐ minutes. 
 150 166 178 175 160 (ݐ)𝑣 80 60 40 20 0 ݐ 
 
Use the trapezoidal rule and the velocity at each of the five time values to find the approximate 
distance in kilometres that Isaac has run in his 80 minute training session. 

2 
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Question 13 (3 marks) 
 
The rectangular prism below has ܨܤ = 5 cm, ܩܨ = 9 cm, ܪܩ = 12 cm, ܪܣ = √106 cm and ܨܣ = 13 cm, as shown in the diagram below. 
 

 
 

3 

 
 
 
Find the size of ∠ܨܣܪ, correct to the nearest degree.  
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Question 14 (4 marks) 
 

 

(a) A discrete random variable ܺ has the probability distribution table shown below. 
 ܺ =  0.4 0.2 ݉ 0.1 (ݔ)ܲ 12 ܽ 5 3 ݔ
 
 
Find the value of ܽ and ݉ given an expected value of 8.4. 
 

2 

   

   

   

   

   

   

   

  

(b) Hence find the variance of ܺ. 
 

2 
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Question 15 (2 marks) 
 

 

Differentiate ݂(ݔ) = ଶݔ − ݔ3 + 2 using the first principles formula ݂ᇱ(ݔ) = lim௛→଴ ௙(௫ ା ௛) ି ௙(௫)௛  . 
 
 

2 

  

  

  

  

  

  

  

  

  

  

  

  

Question 16 (4 marks) 
 
For which values of ݇ does ݕ = ଶݔ݇ + (݇ − ݔ(2 + 1 have real roots? Provide your answer in 
simplified exact form. 

 
 

4 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
 

 

 



- 16 - 
 

Question 17 (3 marks)  

Rosanne studies the number of birds ܤ flying above a National Park. She compares the number 
of birds at different heights ℎ, in kilometres, between 2 and 9 km above sea level. She finds that 
the data she gathers follows a linear pattern which can be modelled by a least squares regression 
line with equation ܤ = −30ℎ + ܿ 
where ܿ is a constant. 
 
Some of the data points that Rosanne collected along with the least squares regression line are 
shown in the scatterplot below. 
 

 
 
 
Find the value of ܿ, interpret its meaning in the given context and comment on the accuracy of 
this value as an estimate. 
 

3 
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Question 18 (3 marks)  

Solve 5 cos(2ݔ + గଷ) + 2 = 0 for 0 ≤ ݔ ≤  .ߨ
 
 

3 
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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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Question 19 (2 marks) 
 

 

Charlie is playing basketball. He has a 13% chance of scoring a goal from beyond the halfway 
line. How many shots must he take to ensure at least a 97% chance of scoring at least one goal? 

2 

  

  
  
  
  
  
  
  

 
 
Question 20 (2 marks) 
 

 

A table of future value interest factors for an annuity of $1 is shown. 

 
 
Owais deposits $2 000 into a savings account every three months for 7 years at an interest rate 
of 6% per annum, compounding quarterly. 
 
Find the amount of money in Owais’ savings account at the end of the 7 years. 
 
 

2 
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Question 21 (2 marks) 
 

 

At the point (3, −4) on the curve 𝑦 = the tangent has equation 𝑦 ,(ݔ)݂ = ݔ2 − 10. Determine 
the equation of the tangent to the curve 𝑦 = ,at the point (−3 (ݔ−)݂ −4). 
 
 

2 

  
  
  
  
  
  
  
 

 
 

Question 22 (2 marks) 
 

 

Find                      ݀ݔ. 
 

2 
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Question 23 (7 marks) 
 

 

(a) Use a logarithm law to write ln ଷ௫ ି ଵ௫ ା ଶ  in the form ln ܽ − ln ܾ, where ܽ and ܾ are algebraic 
expressions with no fractions. 

1 

   

   

   

   

  
  

(b) Hence, show that 𝑦 = ln ଷ௫ ି ଵ௫ ା ଶ  has a gradient of 1 at ݔ = ିହ±√ଵଷଷ଺ . 
 

3 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   
 

Question 23 continues on the next page. 
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(c) (i) Anika thought there was a fault in the answer to Question 23b. She said the answer 

should be ݔ = ିହା√ଵଷଷ଺  only. However, she is incorrect, there is no error in the answer 

provided in Question 23b.  Anika made an error, as she was solving the question: 

“Hence, show that 𝑦 = ln ܽ − ln ܾ has a gradient of 1 at ݔ = ିହ±√ଵଷଷ଺ ” 

 Instead of the question: 

“Hence, show that 𝑦 = ln ଷ௫ ି ଵ௫ ା ଶ  has a gradient of 1 at ݔ = ିହ±√ଵଷଷ଺ ” 

Provide the restriction that Anika used that lead to her incorrect answer. 

1 

  
 

 

   

   

   

   

   

   

  

(c) (ii) Substitute ݔ = ିହି√ଵଷଷ଺  into ܽ and ܾ, provide answers correct to 2 decimal places, and 

hence explain why ݔ = ିହି√ଵଷଷ଺  is not a solution to Question 23b if you start with the 

equation 𝑦 = ln ܽ − ln ܾ but it is a solution if you start with the equation 𝑦 = ln ଷ௫ ି ଵ௫ ା ଶ . 

 

2 
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Question 24 (10 marks) 
 

 

One morning a farmer’s crops were attacked by 2 000 locusts (insects). During daylight each 
day, including the first, the locusts population increases by 15%. Unfortunately, the farmer 
doesn’t realise the severity of the locusts for the first two weeks. 
 

 

(a) Show that there are 14 151 locusts at the farm when the farmer realises the severity of the 
locust plague, to the nearest whole. 
 

1 

   

   

   

   

  

(b) The farmer does not wish to spray his farm with pesticide, so he decides to try a locust 
trap instead. At the start of the 15th day the farmer installs the locust trap, which traps the 
locust at nighttime. Find the minimum number of locusts per day that the trap must catch 
to reduce the number of locust from the 15th day onwards. 
 

1 

   

   

   

   
 

 

 
 

 

(c) Once the trap is in use, the number of locusts at the end of the nth day is given by ܣ௡. 
The locust trap is guaranteed to successfully catch exactly 4 000 locusts per day. 
 

(i) Show that ܣଶ = 14 151(1.15)ଶ − 4000(1.15) − 4000. 
 

 
 

2 

   

   

   

   

   

   

   

   
 

 

 
Question 24 continues on the next page. 
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 (ii) Show that ܣ௡ = 14 151(1.15)௡ − 4000 ቀଵ.ଵହ೙ ି ଵ଴.ଵହ ቁ. 
 

3 

  

  

  

  

  

  

  

  

  

  

  

  

   
  

 (iii) How many days since the farmer installs the trap will it take to catch all of the 
locusts on their farm? 
 

3 
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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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Question 25 (2 marks) 
 

 

Find ݔ, given that sin(ݔ + 10)° = cos(3ݔ + 20)° and 0° ≤ ݔ ≤ 90°. 
 
 

2 

  
  
  
  
  
  
  
 

 
 

Question 26 (2 marks) 
 

 

A computer program is designed to select any positive integer ݔ. The probability distribution 
shown in the table below, where ݉ is a constant, shows the probabilities of selecting the first 
four positive integers only. 
 
 … 6݉ଶ 12݉ଷ 24݉ସ 3݉ (ݔ)ܲ … 4 3 2 1 ݔ 
 
Find the value of ݉. 
 

 
 

2 
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Question 27 (2 marks) 
 

 

Consider the graph of ݕ =  .as shown (ݔ)݂
 

 
 
Sketch the graph of ݕ = ݔ2)݂ + 4), labelling the ݔ-intercepts and the coordinates of the turning 
points. 
 

2 
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Question 28 (4 marks) 
 

 

The noise level ܰ(ݐ), in decibels during a 90 minute football match can be modelled by the 
function ܰ(ݐ) = 120000 ସݐ0.25) − ଷݐ35 + ଶݐ1225 + 1 800 000) 
 
where ݐ is the time in minutes that have been played in the match and 0 ≤ ݐ ≤ 90. 
 
Find the loudest noise level during the football match. 

4 

  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 

 

  



- 31 - 
 

Question 29 (8 marks) 
 

 

Elena, the owner of Elena’s Escape Rooms, records the time taken in minutes for each group to 
complete her escape room. She recognises this data as a continuous random variable, ܺ, which 
can be modelled by the probability density function 
(ݔ)݂  = ቐ− 14500 ݔ) − ݔ)(10 − 40)     10 ≤ ݔ ≤ 40 0                                                           

 

 

(a) Find the mode time taken to complete the escape room at Elena’s Escape Rooms. 
 

2 

   

   

   

   

   

   

   

   

  
 

 

(b) (i) Show that the cumulative density function for the time taken to complete the escape 
     room at Elena’s Escape Rooms is given by 
(ݔ)ܨ  = − 14500 ቆݔଷ3 − ଶݔ25 + ቇݔ400 + 1127 

 

2 

   

   

   

   

   

   

   

   

   

   

 
Questions 29 continues on the next page. 
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(b) (ii) Elena used the cumulative density function found above and an online calculator to 
      find the 25th and 75th percentiles for her escape room. Two screenshots of the 
      calculations made by the online calculator are shown below. 
 
Screenshot 1: 

 
 

 
Screenshot 2: 

 
 
 
Using the screenshots above, calculate the interquartile range for the time taken to 
complete Elena’s Escape Room. 
 

1 

   

   

   

   
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Questions 29 continues on the next page.  

Solution 

Solution 
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(c) (i) A different escape room company, Escape From Axel, also gathers data on the time its 
     customers take to complete their escape room. Axel displays the data in the 
     cumulative frequency histogram below. 

 
 
 
 
Calculate the interquartile range for the time taken to complete the escape room at Escape 
From Axel. 
 

2 

   

   

   

   
 

 

   
   
(c)  (ii) Find the modal time group for the time taken to complete the escape room at Escape 

      From Axel. 
 

1 

   

   

   

   

   
   
  

 
 

       0  10      20  30     40 
Time taken to complete escape room (minutes) 
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Question 30 (4 marks) 
 

 

Identify the period, amplitude, phase shift and vertical shift of the graph formed by the equation ݕ = 12cos(గଷ ݔ) − 2)) + 4. 
4 
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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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Question 31 (4 marks) 
 

 

Given ݂(ݔ) = 16௫ and ݃(ݔ) =  ଵଶ ݔ + ଷସ show that the derivative of  𝑦 = ݂൫݃(ݔ)൯ is ln 2 (2ଶ௫ାସ). 
 
 

4 

  
  
  
  
  
  
  
  
  
  
  
  

Question 32 (3 marks) 
 

 

Find                ݀ݔ.  
 

3 
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Question 33 (4 marks) 
 

 

The curve 𝑦 = 2ଶ௫ିଷ meets the line 𝑦 = ଷଶ ݔ − 1 at (1, 0.5) and (2, 2), as shown in the diagram. 
 

 
 
Show that the shaded region has an area of ହ ୪୬ ଶ ି ଷସ ୪୬ ଶ  units2. 
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𝑦 = 2ଶ௫ିଷ 

𝑦 = 32 ݔ − 1 
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Question 34 (4 marks) 
 

 

Mrs Palmer is setting up a javelin landing zone. The landing zone takes the form of a sector 
with angle ߠ in radians. The first arc is 20 metres from the vertex of the sector and consecutive 
arcs are 8 metres apart. This is shown in the diagram below. 
 

 
 

 
The perimeter and internal arcs separating each landing zone must be marked on the grass with 
black paint, as shown in the diagram. Show that the total length of the lines to be marked with 
paint can be given by ܮ௡ = 4(݊ଶߠ + ߠ4݊ + 4݊ + 6), where ݊ is the number of landing zones. 
 

4 

  
  
  
  
  
  
  
  
  
  
  
  
  

8 m 20 m ߠ 

Landing Zone 2 

Landing Zone 3 

Landing Zone 4 

Landing Zone 5 

Landing Zone 6 

Landing Zone ݊ 

Landing 
Zone 1 
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Question 35 (7 marks) 
 

 

(a) The graph of 𝑦 = cos for 0 ߠ ≤ ߠ ≤  ,is shown below. On the same Cartesian Plane ߨ2
sketch the graph of 𝑦 = − sin ߠ + 1 for 0 < ߠ <  .ߨ2
 

 
 

3 

   

   

   

   
 
 

  

(b) Hence or otherwise, find any point(s) of intersection of 𝑦 = cos and  𝑦 ߠ = − sin ߠ + 1 
for 0 < ߠ <  .ߨ2
 
 

2 

   

   

   

  

 

 

 

Question 35 continues on the next page 
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(c) Hence or otherwise, solve sinଶ ߠ + sin ߠ cos ߠ  − sin ߠ = 0 for 0 < ߠ <  2 .ߨ2
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Section II extra writing space 
 
If you use this space, clearly indicate which question you are answering. 
 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  














































































