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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 area of the triangle shown below is: 

 

 

 A. 30 cm2 

  

B. 24√3 cm2 

 C. 30√3 cm2 

  

D. 52 cm2 

 
 
 
 

2 Find the 30th term in the sequence −8, −2, 4 … 
 

 A. 166 

 B. 172 

 C. 1392  

 D. 2370 
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3 Which of the following is a graph of a one-to-many function? 
 

 A.  

 

B.  

 

 C. 

 

D.  

 
 
 
 
 

4 Find ∫ 3(௫ ା ହ) 𝑑𝑥 
 

 A. 3(௫ ା ହ)

ln 3
+ 𝐶 

 B. 3(௫ ା ହ)

6 ln 3
+ 𝐶 

 C. 3(௫ ା ହ)

ln 18
+ 𝐶 

 D. 18(௫ ା ହ)

ln 3
+ 𝐶 
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5 The graph of a function 𝑦 = 𝑓(𝑥) is shown below. 
 

 
 
 
Which of the following is the graph of 𝑦 = 𝑓′(𝑥)? 
 
 

 A.  

 

B.  

 

 C. 

 

D.  
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6 The height of 400 students were measured. The results are displayed in the cumulative 
frequency polygon shown below. 
 

 
 
The interquartile range of the height of the students is. 
 
 

 A. 36 

 B. 38 

 C. 100 

 D. 200 
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7 Which of the following best represents the graph of (3𝑥)ଶ + 𝑦ଶ = 36? 
 

 A.  

 

B.  

 

 

 C.  

 

 

 D.  
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8 Jim sorted out his toys by their features, as shown in the Venn Diagram below.  
 

 
 

Given that Jim selects a toy with wheels, find the probability that it also makes sounds. 
 

 A. 3

8
 

 B. 3

14
 

 C. 5

14
 

 D. 5

44
 

   

9 The diagram shows the graph of an even function 𝑦 = 𝑓(𝑥). The function is made up of a 
semicircle in the middle and two parabolas on either side. The area of the shaded region is 2. 

 
 
What is the value of                      correct to 1 decimal place? 
 
 

 A. 17.1 

 B. 20.6 

 C. 33.1 

 D. 36.3 

න 𝑓(𝑥) 𝑑𝑥
଼

ି଼
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10 The graphs of 𝑦 = 𝑓(𝑥) and 𝑦 = 𝑔(𝑓(𝑥)) are shown. 
 
                             𝑦 = 𝑓(𝑥)                                                             𝑦 = 𝑔(𝑓(𝑥)) 

                       
 
Which graph best represents 𝑦 = 𝑔(𝑥)?  
 

 A.  

 

B. 

 

 C. 

 

D. 
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Question 11 (2 marks)  

Solve  
ଷ௫ ା ଶ

ହ
−

ଵ ି ଶ௫

ଷ
= 8. 2 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Question 12 (2 marks) 
 

 

Given that 
ଵଶ ା √ଷଶ

ଷ√ଶ
 = 𝑎 + 𝑏√2. Show that 𝑎 =

ସ

ଷ
 and 𝑏 = 2. 

 

2 
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Question 13 (3 marks) 
 

 

Owais has two balloons, Balloon A and Balloon B. Initially Balloon A is filled with a volume, 
𝑉, of 800 𝑐𝑚ଷ of air and Balloon B is empty.  
 
Owais accidentally puts a hole in Balloon A, which causes it to deflate over 𝑡 seconds, as 
shown in the graph below. 
 

  
Time (s) 

 

 

(a) At what rate is Balloon A deflating?   
 

1 

   

   

   

 
 

 
 

 

(b) After 10 seconds of Balloon A deflating, Owais’ mum starts to inflate Balloon B. She 
does this at a rate of 40 cm3/s. 
 
By drawing a line on the grid (above), find the value of 𝑡 when the two balloons contain 
the same amount of air.  
 

2 

   

   

   

   

V
ol

um
e 

(c
m

3 ) 
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Question 14 (3 marks) 
 

 

Find the equation of the polynomial with degree 6. 

 

 

 

3 
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Question 15 (4 marks) 
 

 

The probability that Darcy wants to play with a football outside on any particular day is 𝑃(𝐹). 
The probability that it rains on any particular day is 𝑃(𝑅). 
 

It is given that 𝑃(𝐹) =
ଶ

ଷ
 , 𝑃(𝐹 ∩  𝑅’)  =

ଵ

ଶ
  and  𝑃(𝐹’ ∩  𝑅’) =

ଵ

ସ
. 

 

 

(a) Is Darcy wanting to play with a football outside independent from whether or not it is 
raining? Justify your answer.  
 

2 

   

   

   

   

   

   

   

   

   

   

   

   

   

 
 

 
 

 

(b) Given that these probabilities stay the same every day, how many days would it take to 
ensure a 98% chance of Darcy wanting to play football at least once? 
 

2 
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Question 16 (3 marks) 
 

 

(a) Find 
ௗ

ௗ௫
(𝑥ଷ + 1)ସ. 

 

2 

   

   

   

   

   

   

   

   

 
 

 
 

 

(b) Hence, find ∫ 4𝑥ଶ(𝑥ଷ + 1)ଷ 𝑑𝑥.  
 

1 
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Question 17 (5 marks) 
 

 

On any given night, the number 𝑋 of times that Isaac wakes up is a random variable with 
probability distribution given by: 
 

𝑥 0 1 2 3 4 
𝑃(𝑋 = 𝑥) 0.05 0.3 0.42 0.2 0.03 

 
 

 

(a) Show that Isaac’s parents should expect him to wake up 1.86 times a night. 
 

1 

   

   

   

   

   

   

   

(b) Calculate the standard deviation, correct to one decimal place. 
 

2 

   

   

   

   

   

   

   

   

   

(c) Find the probability that Isaac wakes up greater than the expected number of times for 
three days in a row. 
 

2 

   

   

   

   

   

   

   



 

   - 18 - 

Section II extra writing space 
 
If you use this space, clearly indicate which question you are answering. 
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110° 

𝑁 

𝑁 

𝑁 

𝐶 

𝐿 

𝑅 

2 km 3 km 

60° 

Question 18 (4 marks) 
 

 

Henry is going on a bushwalk. He walks 3 km on a bearing of 060°𝑇 from his car, C, where he 
reaches a lookout, 𝐿. He then walks 2 km on a bearing of 110° to a rockpool, 𝑅. 
 
 

 

 
 
Find the shortest distance that Henry needs to walk to return to his car and the bearing that he 
would be walking on from the Rockpool (to the nearest degree). 

4 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

 

 

NOT TO 
SCALE 
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Question 19 (4 marks) 
 

 

Elena buys a car for $25 000 and repays it over 4 years through equal monthly instalments. She is 
charged interest at 7.8% p.a. compounded monthly on the reducing balance loan. 
 
Using the table of present value interest factors below, where 𝑟 represents the monthly interest and 
𝑁 represents the number of repayments: 
 

 

 

 

(a) Calculate the monthly repayment that Elena must pay to complete the loan after 4 years. 2 
   

   

   

   

   

   

 
 

 
 

 

(b) Calculate the total interest paid over the life of the loan. 
 

2 
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Question 20 (3 marks) 
 

 

Find the equation of the tangent to 𝑦 =
௫ర

௫ି 
  at the point (2, −4). 

 

3 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Question 21 (3 marks) 
 

 

For which values of 𝑘 does 𝑦 = 2𝑥ଶ + 𝑘𝑥 + 8 have real roots? 
 

3 
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Question 22 (6 marks) 
 

 

Aimee was baking some biscuits. She decided to make different sized biscuits, 𝐵, in grams and 
compare the time taken to bake them, 𝑡, in minutes. Aimee recorded her results in a table of 
values. 
 
She then calculated the least squares regression line to be 𝑡 = 1.23𝐵 − 7.13 and Pearsons 
correlation coefficient to be 𝑟 = 0.992. 
 
However, after doing these calculations she accidentally spilled her coffee on her notes and now 
can not see the row where she recorded the biscuit sizes. Conveniently she did not spill any 
coffee on the row where she recorded the time take to cook. Her table of values (with coffee 
stain) is shown below. 
 
 
Biscuit 
Size (𝐵) 

      

Time to 
cook (𝑡) 

12 16 17 20 22 25 

 
 
Aimee knows that in any bivariate dataset, the least squares regression line passes through the 
point (�̅�, 𝑦ത), where �̅� is the sample mean of the 𝑥-values and 𝑦ത is the sample mean of the 𝑦 
values. 
 

 

(a) Use this information to find the average weight of the biscuits.  
 

2 

   

   

   

   

   

   

   

 
 

  

(b) Describe and interpret the gradient of the least squares regression line with reference to the 
context given. 
 

1 

   

   

   

   

  

Question 22 continues on the next page. 
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(c) Aimee uses the least squares regression line to estimate the time that it will take a 50 gram 
biscuit to cook. Discuss her use of the least squares regression line to estimate this value. 
 

2 

   

   

   

   

   

   

   

Question 23 (2 marks) 
 

 

The parabola 𝑦 = 𝑥ଶ − 4𝑥 meets the line 𝑦 = 2𝑥 − 5 at the points (1, −3) and (5, 5) as shown 
in the diagram. 

 
 
Find the area enclosed by the parabola and the line. 
 

2 
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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 24 (5 marks) 
 

 

The graph of the function 𝑓(𝑥) = 𝑥ଷ is translated up 9 units, left 4 units, then dilated vertically 

by a scale factor of 
ଵ

ଷ
, to make a new graph, 𝑔(𝑥). 

 

 

(a) Find the equation, 𝑔(𝑥), of the new graph. 

 
3 

   

   

   

   

   

   

   

   

   

   

(b) A point 𝑃(𝑎, 𝑏) on 𝑓(𝑥) is transformed to the point 𝑄(−1, 12) on 𝑔(𝑥). 
Find the values of 𝑎 and 𝑏. 
 

2 
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Question 25 (2 marks) 
 

 

The difference in sound levels in decibels (dB) can be modelled by the equation 
 

𝐷ଶ − 𝐷ଵ = 10 logଵ( 
𝐼ଶ

𝐼ଵ
 ) 

 
Where 𝐷ଵ and 𝐷ଶ are the sound levels and 𝐼ଵ and 𝐼ଶ are their respective sound intensities 
measured in watts/m2. 
 
A conversation has a sound level of 60 dB. A vacuum cleaner has an intensity that is 100 times 
more than the conversation. Calculate the sound level of the vacuum cleaner. 
 

2 

  

  

  

  

  

  

  

  

Question 26 (3 marks)  

Given 2 logସ 𝑦 − logସ 8 + logସ 𝑥 = 2 , show that 𝑦 =
଼√ଶ

√௫
 . 

 

3 
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Question 27 (6 marks)  

Anubhav is doing some research on the number of patients emergency waiting rooms across all 
NSW hospitals at any given time. He notices that the number of patients, 𝑃, can be modelled by 

the function 𝑀(𝑡) = 𝑎 cos(
గ௧


) + 𝑏, where 𝑡 is the time since 12 am. The maximum number of 

patients is 2500 and the minimum is 700. The graph of 𝑃(𝑡) is shown below. 
 
 

 
 

 

(a) What are the values of 𝑎 and 𝑏 in the equation and 𝑐 on the graph?   3 

   

   

   

   

   

(b) Between what times (to the nearest minute) each day are there less than 1000 patients in 
emergency waiting rooms across all NSW hospitals? 
 

4 

   

   

   

   

   

   

   

   

   

   

   

𝑃(𝑡) 

𝑡 

2500 

700 

𝑐 0 
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Question 28 (5 marks)  

Carlisle is playing a game, in which he has to position a bomb anywhere on a number plane. 
When the bomb explodes it will kill anything within its circular blast zone. 
 

 

(a) Find the position that Carlisle placed the bomb on the number plane and the radius of its 
circular blast zone, given its’ blast zone has an equation 𝑥ଶ − 20𝑥 + 𝑦ଶ + 10𝑦 = −76. 
 

3 

   

   

   

   

   

   

   

   

   

   

   

   

   

(b) Determine if an enemy located at the coordinates (2, −4) will be killed when the bomb 
explodes. Justify your decision with a diagram and/or calculations. 
 

2 
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Question 29 (3 marks) 
 

 

Let 𝑓(𝑥) = √3𝑥 − 15 and 𝑔(𝑥) = −6𝑥 − 4. 
 

 

(a) Find ℎ(𝑥), where ℎ(𝑥) = 𝑓(𝑔(𝑥)). 
 

1 

   

   

   

   

   

   

   

   

(b) State the domain for ℎ(𝑥). 
 

2 
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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 30 (2 marks) 
 

 

Jacinta is gifted $5000 from her grandmother. The money is invested for 18 years, earning 
7% p.a. in interest, compounded monthly. Calculate the effective annual interest rate of the 
investment over the 18 years. Answer as a percentage correct to two decimal places. 
 

2 

  

  

  

  

  

  

  

  

  

Question 31 (8 marks) 
 

 

Ashley borrows $500 000 from a bank in a reducing balance loan for which she is charged an 
interest rate of 6% per annum, compounded monthly. At the end of each month Ashley is 
required to make a repayment of $4000.  
 
The amount in the account immediately after the 𝑛th repayment can be determined using the 
recurrence relation 

𝐴 = 𝐴ିଵ(1.005) − 4000 
 
where 𝑛 = 1, 2, 3 … and 𝐴 = 500 000. 
 

 

(a) Use the recurrence relation to determine the amount of money owing immediately after 
the third repayment. 
 

2 

   

   

   

   

   

   

   

   

   

   

 Question 31 continues on the next page.  
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(b) Show that 𝐴 = 500 000(1.005) − 4000 
(ଵ.ହ ି ଵ)

.ହ
. 

 

3 
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(c) Hence, find how many months it will take for Ashley to repay the $500 000. 
 

3 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

Question 32 (13 marks) 
 

 

Let 𝑓(𝑥) = 3𝑥ଷ 𝑒௫. 
 

 

(a) Show that 𝑓ᇱ(𝑥) = 3𝑒௫ (3𝑥ଶ + 𝑥ଷ). 
 

2 

   

   

   

   

   

   

   

   

   

   

 Question 32 continues on the next page.  



 

   - 39 - 

(b) Find any points of inflection of 𝑓(𝑥). 
(You may state the values of the points correct to 1 decimal place.) 
 

3 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

  

 

 

 

 

Question 32 continues on the next page. 
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(c) Show that the only stationary points of 𝑓(𝑥) are (0, 0) and (−3, −81𝑒ିଷ) and determine 
their nature. 
 

4 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

  

 

 

 

 

 

 Question 32 continues on the next page. 
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(d) Hence sketch the curve of 𝑓(𝑥) = 3𝑥ଷ 𝑒௫ for 𝑥 < 1, showing any stationary points, 
points of inflection and intercepts with the axes. 
 

3 

 
 
  








































































