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• A reference sheet is provided at the back of this paper 
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• Attempt Questions 1 – 10  

• Allow about 15 minutes for this section 
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• Allow about 2 hours and 45 minutes for this section 
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Section I 

10 marks 
Attempt Questions 1–10  
Answer on the multiple-choice answer sheet on page 37. 
Allow about 15 minutes for this section 
 
Use the multiple-choice answer sheet for Questions 1 – 10 

________________________________________________________________________________ 

1.  The mass of an object is graphed against the velocity of it motion. 

Which of the following shows !"
!#
> 0	𝑎𝑛𝑑 !!"

!#!
< 0? 

A.                                                                   B.        

 

 

 

 

 

 

 

C.                                                                   D.        

 

 

 

 

2.    Consider the graph of 𝑦 = 2𝑥 − 5  

       What is the equation of the graph after it has been translated 4 units to the left? 

A.    𝑦 = 2𝑥 + 1 

B.    𝑦 = 2𝑥 − 1 

C.    𝑦 = 2𝑥 − 13 

D.    𝑦 = 2𝑥 + 3 
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3.     The solutions to   (2𝑥 − 1)(𝑥 + 2) = 18	are:  

A.     𝑥 = $
%
, 𝑥 = −2 

B.    𝑥 = − $
%
, 𝑥 = 2 

C.    𝑥 = &
%
, 𝑥 = −4 

D.				𝑥 = − &
%
, 𝑥 = 4	

	

4. The scatter plot below shows the mass in kilograms of kiwifruit being packed compared to the  
time taken in minutes by a worker on their first 11 days at the job. 

 

 

Which of the following values if the most appropriate Pearson’s correlation coefficient for the data? 

A.    0.95 

B.    0.55 

C.    0.05 

D.   0.99 
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5.    The population of a country town is given by the equation 𝑃 = 30000𝑒'(.(*+ , where t is taken 
in years from 2025. The time taken for the population to reach a critical 25% of its current 
population is closest to: 

A.       5 years  

B.      23 years 

C.       233 years 

D.      29553 years 

 

6.     Twelve students sit in a lecture theatre, with exactly twelve seats. Five in the front row and 
seven in the second row. Two students are chosen at random from the group to go and present to 
the rest of the class. What is the probability that they are from different rows? 

A.    ,&
$,%

 

B.    ,&
**

 

C.    ,&
$--

 

D.    ,&
.%

 

 

7.  For the function defined by the rule 𝑓(𝑥) = 2𝑥, − 8𝑥 + 6, the average rate of change of 𝑓(𝑥) 
with respect to 𝑥 on the interval [1,3] is 

A.       24 

B.       18 

C.       – 2 

D.      46 

 

8.     A function is written as 𝑦 = 4𝑥𝑓(𝑥). The derivative of its gradient function is; 

A.      𝑦/ = 4𝑓/(𝑥) 

B.     𝑦/ = 4𝑥𝑓/(𝑥) + 4𝑓′(𝑥) 

C.     𝑦// = 4𝑥𝑓//(𝑥) + 8𝑓′(𝑥) 

D.      𝑦// = 0 
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9.    ∫ 𝑓(𝑥)𝑑𝑥 = −5*
- 	and	 ∫ 𝑓(𝑥)𝑑𝑥 = 3,			then	 ∫ [2𝑓(𝑥) + 1	]𝑑𝑥$(

*
$(
- 	is	equal	to: 

 

A.     20 

B.     17 

C.      8 

D.      0 

 

10. A vertical tower TC is 40 metres high. The point A is due east of the base of the tower C, with 
an angle of elevation to the top of the tower T of 45°. A second point B is on a different bearing 
from the point C, as shown in the diagram and has and angle of elevation to the top of the tower of 
30°. The points A and B are 100m apart. 

The bearing from C to B, correct to the nearest degree is: 

 

A.     131° 

B.     162° 

C.     221° 

D.    311° 

 

 

End of section 1 
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Section II 

90 marks  

Attempt Questions 11 – 35 

Allow about 2 hours and 45 minutes for this section 

___________________________________________________________________________ 

Instructions  

• Answer the question in the spaces provided these spaces provide guidance for the 
expected length of response. 

• Your responses should include relevant mathematical reasoning and or calculations. 
• Extra writing space is provided on pages 29 to 34. If you use this space clearly 

indicate which question you are answering. 

___________________________________________________________________________ 

Section II begins on page 8 
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Section II 

Question 11  ( 2 marks ) 

Solve the equation 12 − 2𝑥 = !"
#

 

 

 

 

 

 

 

 

Question 12  ( 2 marks )  

Find the first and second derivative of the function with equation 𝑦 = 4√𝑥 

 

 

 

 

 

 

Question 13  ( 2 marks )  

Consider the functions 𝑓(𝑥) = !
"$%

  and  𝑔(𝑥) = 1 − 𝑥. 

Let ℎ(𝑥) = 𝑓/𝑔(𝑥)0. 

Find the domain and range of  𝑦 = ℎ(𝑥). 
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Question 14   ( 3 marks ) 

Find the equation of the normal to the curve 𝑦 = (2𝑥& − 𝑥 + 1)#	at the point (0,1). 

 

 

 

 

 

 

 

 

 

 

 

Question 15   ( 2 marks ) 

Solve the equation |2𝑥 − 7| = 9 
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Question 16   ( 4 marks ) 

Evaluate , 

i. ∫ 	2sin 3𝑥
!
"
!
#

	𝑑𝑥               2 

 

 

 

 

 

 

 

 

ii. ∫ 10&"𝑑𝑥&
'                    2 
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Question 17 ( 4 marks ) 

The discrete random variable 𝑋 has the probability distribution given in the table below. 

𝑥 4 5 6 7 8 

𝑃(𝑋 = 𝑥) 0.2 𝐴 0.3 𝐵 0.3 

 

i. Find the values of 𝐴	and	𝐵 given the expected value of the distribution is 6.3.      2 

 

 

 

 

 

 

 

 

 

 

ii. Using the formula 𝑉𝑎𝑟(𝑋) = 𝐸(𝑥%) − 𝜇% to show that that the standard deviation of 
the distribution is √2.11                                                                                                   2 
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Question 18  ( 4 marks ) 

A marine ship leaves port O and travels 120 km on a bearing of 057° to a research buoy to 
collect a sample of water after an oil spill 4 months previously. It then travels a further 150 
km to another research buoy on a bearing of 165° to collect another sample, before returning 
to port. 

i. Complete the diagram showing the journey of the marine ship.       1 

 
ii. Find the distance the ship travels, and, on what bearing, from the second sample 

site back to port O.            3 
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Question 19  ( 3 marks ) 

Solve 3 tan(𝜋𝑥) = √3														0 ≤ 𝑥 ≤ 2 

 

 

 

 

 

Question 20  ( 6 marks )  

Differentiate:  

i. ln/√2𝑥 − 10              2 

 

 

 

 

 

 
ii. 𝑒()"" + 𝑒*" + 3              2 

 

 

 

 

 

iii. 𝑙𝑜𝑔#(3𝑥 − 5)             2 
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Question 21 ( 5 marks ) 

Find  

i. ∫(4𝑥 + 7)#	𝑑𝑥             1 

 

 

 

 

 

 
ii. ∫ &"

!""$%
	𝑑𝑥              2 

 

 

 

 

 

      iii.     ∫2 + 2 tan% 𝑥 	𝑑𝑥                                                                                                                 2 
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Question 22 ( 3 marks ) 

Find the equation of the line through the midpoint of the interval from 𝐴(3,2) to 𝐵(−7, 8) 
perpendicular to the line "

+
+ ,

&
= 1. 
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Question 23  ( 3 marks )  

In the diagram APB is an arc of a circle with centre O, and radius 8 cm, such that the chord 
AB bisects the line OP at right angles.  

 

i. Show that the angle AOB is &-
!
.    

 

 

 

 

 

 

 

 

 

ii. Find the shaded area in simplest exact form.     

 

 

 

 

 

 

 

 

 

1 

2 
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Question 24 ( 3 marks )  

A and B are two events such that P(A)= 0.25, P(B)=0.3 and 𝑃(𝐴|𝐵) = 	0.7 

 
i. Find 𝑃(	𝐴	 ∪ 	𝐵	)  

                       

 

 

 

 

 
ii. Find in simplest form P(not A and not B ) 

 

 

 

 

 

 

 

 

Question 25 ( 3 marks )  

Find the value of 𝑎 and 𝑏 if /2√3 + 30
&
+ %

&*√!
= 𝑎 + 𝑏√3 

 

 

 

 

 

 

 

2 2 

2 

1 
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Question 26 ( 5 marks )  

The curves 𝑦 = #
/
|𝑥 − 8| and 𝑦 = %

%&
(3𝑥 − 6)(14 − 𝑥)		intersect at two points as shown in 

the diagram below  

 

i. Show that the point A has coordinates (4,5) and hence write down the coordinates  

   of point B.    

 

 

 

 

 

 

ii. Calculate the shaded area between the two curves.   

 

 

 

 

 

 

 

 

 

2 

3 
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Question 27 ( 4 marks )    

The population of a town is normally distributed, and the probability for different z scores are 
represented by the shaded area in the following diagram. 

 

A large country town takes a census as to the age of its population. The mean age of the town 
is 54 and 2.5% of the population are aged over 66. 

i. What is the standard deviation for the age of the population of the town.              

 

 

 

                                                                                               

ii. What is the probability that a person in the town is aged between 48 and 66?            

 

 

 

 

 

iii. By using the values in the table on page 35, find the probability that a resident of the town 
is aged between 40 and 45.   

 

 

 

 

 

 

 

 

1 

1 

2 
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Question 28   ( 4 marks )  

An indoor surf pool models the movement of their waves according to the rule  

ℎ = 30 − 20 cos Z 0
,*
𝑡\	,	where	ℎ	is	the	height	of	the	wave	above	the	pool	floor,	in	centimetres	

and	𝑡	is	the	time	measured	in	seconds,	from	12	noon. 	
 

i. Sketch the motion of the pool for 0 ≤ 𝑡 ≤ 72. Indicate the co-ordinates of any turning points. 

 

 

ii. A surfer arrives at the pool at noon and wants to enter the pool as the wave is increasing 
yet wants to have at the height of the wave to be least 30 cm to feel safe. 

 How many seconds must he wait for the conditions to be ideal?   

 

 

 

 

 

 

 

2 

2 
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Question 29  ( 6 marks )  

At an airport, luggage is weighed at check-in to ensure that it meets the airlines strict 
requirements. 

The mass of each piece of luggage, in kilograms, is modelled by a continuous random 
variable X, whose probability density function is  

𝑓(𝑥) = Q 𝑘𝑥&(30 − 𝑥)					0 ≤ 𝑥 ≤ 30
																	0														𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒				

	 

i.   Find the value of 𝑘. 

 

 

 

 

 

 

An airline allows each passenger one piece of luggage free of charge if it weighs 23 kg or less 
and refuses to carry a bag if the single bag weighs more than 30kg.  

They charge $40 excess fee for every kilogram, or part thereof, a bag is over the 23kg. 

ii.  What is the probability that a passenger will not have to pay for excess luggage? 

 

 

 

 

 

iii. What is the probability that a passenger will need to pay $200, or more, in excess 
luggage fees? 

 

 

 

 

 

2 

2 

2 
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Question 30   ( 6 marks ) 

i.  Sketch the curve 𝑓(𝑥) = 2𝑥! − 3𝑥& − 12𝑥 + 10  by first finding the 
coordinates of all the stationary points, checking their nature, and finding the point of 
inflection.                 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                           Question 30 continues on page 23….. 

 

4 
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 ii.      A new curve with equation 𝑔(𝑥) = 10 − 𝑓(𝑥 + 2) is to be drawn. 

          What is the minimum value of this curve in the domain −5 ≤ 𝑥 ≤ 1? 

 

 

 

 

 

 

 

 

Question 31  ( 2 marks )  

Use the trapezoidal rule with three function values to evaluate the integral ∫ 3𝑒" 𝑠𝑖𝑛 𝑥 𝑑𝑥%
' . 

Answer to 3 significant figures. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

2 
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Question 32    ( 3 marks ) 

Daniel grows tomatoes. 

Some are grown inside a greenhouse while others are grown outside the greenhouse in the 
garden, with the other vegetables he grows. 

The box and whisker plots shown below show the distribution of the heights of the tomato 
plants inside and outside the greenhouse. 

 

Write down two comparisons, supported with mathematical reasoning, about the heights of 
the plants grown inside the greenhouse to those grown outside the greenhouse and make a 
justified recommendation for future plantings. 
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Question 33 ( 3 marks ) 

A particle moves along the x-axis with the acceleration at time t equal to 𝑎 = 12(𝑡 + 3)&. 

If the particle is initially at rest at the origin find the position of the particle after one second 
of motion. 
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Question 34 ( 3 marks )  

A die is loaded such that in a roll of a single die the chance of rolling a 1 is "
/
, the chance of 

rolling a 2 is %
/
  and the chance of rolling a 6 is %

/
(1 − 𝑥). The chance of rolling the other 

numbers (3,4 or 5) remain one in 6. 

Two such dice are rolled together and the numbers on the uppermost faces are added to 
obtain a total score for the roll. 

The probability of the total score of the two dice being 7 can be expressed as 𝑦 = 𝑓(𝑥)	 

Find the probability of rolling a 1 in a single roll of a die if the probability of rolling a total of 
7 with two dice is #

!+
. 
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Question 35 ( 5 marks ) 

A drain is made by folding up a rectangular sheet of metal, with cross- sectional length of      
6 m, to form a cross-sectional area in the shape of an isosceles trapezium, as shown in the 
diagram. 

 

 

 

 

 

 

i. Show that the area of the trapezoidal cross section of the drain can be expressed as 

   𝐴 = sin 𝜗(4 + 4 cos 𝜗) where 𝜗 is the angle in radians that the metal sheet is bent to form 
the drain.   

 

 

 

 

 

ii. Find the angle 𝜗 that maximizes the cross-sectional area. 

 

 

 

 

 

 

 

 

 

 

2 

3 
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End of assessment task  
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Appendix 1 

 

 
























