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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 What is the value of 2 sin(1.2)e  to 3 significant figures? 

 
A. 0.154 
 
B.  0.155 
 
C.  6.886 
 
D.  6.89 

 
 

 
2         A paddock is bounded by a fence and a river as illustrated below: 
 

 
  
 Four applications of trapezoidal rule were used to determine the area of the paddock. 

What is the approximate area of the paddock?  
 

 
A. 1300 m2 
 
B. 1900 m2 
 
C. 2600 m2 
 
D. 5200 m2 

  

 



 3  

3 The following diagram shows the graph of ( )y f x . 

 

 Which of the following is the solution to ( ) 0f x  ? 

A. ( , 2)   

 
B. 2, ) ,0)( (0    

  
C. ) [0,0]( 2,   

 
D.  ( , 2] [0,0]    

 
 
4 Which of the following represents a many-to-one relation?  
  

I II III 

 

 
 

{( 2,5),  (4,5), (5, 2), (5,1)}   

 
 

 
A. I only 
 
B. I and II only 
 
C. I and III only 
 
D. I , II and III 



 4  

5   If 4 is added to each score in a set, which one of the following statements will be true? 

  

A. The mean and standard deviation will remain the same. 
 
B. The mean will increase by 4 and the standard deviation will remain the same. 
 
C. The mean will increase by 4 and the standard deviation will increase by 2. 
 
D. The mean will increase by 4 and the standard deviation will increase by 4. 

 
 
 

6   James plays a game involving the tossing of two coins. One turn at this game costs $1. 
The possible outcomes are listed below along with their payoffs:  

 2 Heads pays $5 
 1 Head and 1 Tail pays $2 
 2 Tails pays nothing 

What is the financial expectation for this game? 
 

A. $1.25 
 
B. $1.00   
 
C. $2.00 
 
D. $2.25 
 

 
 
7   The maximum speed of a train going up a hill is inversely proportional to the square root 

of its weight. A train weighing 3600 tonnes can go up a hill at 30 km/h. What is the 
maximum speed at which a train weighing 2500 tonnes could go up the same hill? 

 
 
A. 43.2 km/h 
 
B. 36 km/h 
 
C. 25 km/h 

 
D. 20.8 km/h 
 

  



 5  

8   The following Pareto chart shows 200 customer complaints from a restaurant survey. 
The columns for ‘small portions’ and ‘food not fresh’ are missing.  

 
 

How many customers complained about the restaurant having ‘small portions’? 
 
A. 15 people 
 
B. 30 people 
 
C. 40 people 
 
D. 80 people 

 
 

9   What is the derivative of 3ln xe ? 
 

A. 23x   

 

B. 3ln3 xe   
 

C. 3ln 1ln )(3 xx e    

 

D. ln 1
ln )(3 xx e

x
   

  



 6  

10   The graph of ( ) sinf x x  is transformed to the graph of ( )y g x  as shown below.    

 

Which of the following describes the CORRECT order of transformations that have been 
applied to ( )f x ? 

 

 Step 1 
 

Step 2 
 

Step 3 

 
A. 

A vertical dilation by a 

factor of 2. 

 A horizontal translation 

to the right by 
2


. 

 A horizontal dilation by a 

factor of 2. 

 
B. 

A vertical dilation by a 

factor of 
1

2
. 

 A horizontal translation 

to the left by 
2


. 

 A horizontal dilation by a 

factor of 
1

2
. 

 
C. 

A vertical dilation by a 

factor of 
1

2
. 

 A horizontal dilation by a 

factor of 2. 

 A horizontal translation 

to the right by 
4


. 

 
D. 

A vertical dilation by a 

factor of 
1

2
. 

 A horizontal dilation by a 

factor of 
1

2
. 

 A horizontal translation 

to the left by 
2


. 

 
 
 

End of Section I 
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 8  

Question 11 (2 marks) 
 

Differentiate 
2

3 5
y

x

x



. 2 

 
…………………………………………………………………………………………… 
 
…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

 
 
 
Question 12 (2 marks) 
 

Given that 2( ) 3 7f x x    and (3) 5f  , find ( )f x . 2 

 
…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 
 
…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 
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Question 13 (3 marks) 
 

In triangle ABC, 20 cmAB  , 16 cmAC   and 45B   . Find C , correct to the  3 
nearest degree.  

 
 
…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 
 
…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

 
 
 
 
 

Please turn over  

NOT TO 
SCALE 
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Question 14 (3 marks) 
 
The NSGHS brick company manufactures bricks for the building industry. The  
production capacity for the year is 100 000 standard bricks. The cost of  
production is fixed at $60 000 plus $0.60 per brick. The selling price of each brick  
is $1.60. The equation of the revenue (R) is shown on the graph below. The y-axis  
displays the cost/revenue in dollars and the x-axis represents the amount of bricks.  
 
 

 
 
 

 
(a) Find the equation for the cost (C) of x bricks and plot this graph on the grid  2 

above.   
 
…………………………………………………………………………………… 

…………………………………………………………………………………… 

 
(b) How many bricks must be sold to break even? 

 1 
…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

 

  



 11  

Question 15 (2 marks) 
 

Find the gradient of the tangent to the curve 2 1 ln3 xy x  at the point  1,0 .  2 

 
…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

 
 
Question 16 (4 marks) 
 
Find: 
 

(a) 3 1)4 (x xe dxe  



  2 

 
…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

 

(b) 2 5( 4)x xx d



 2 

 
…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 



 12  

Question 17 (5 marks) 
 

(a) Show that the equation 
4cos

15 0
tan




   can be expressed as  2 

2sin 15sin4 4 0    .  
 
…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

 
 

(b) Hence solve the equation 
4cos

15 0
tan




  for 0 2   . 3 

 
…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

  



 13  

Question 18 (4 marks) 
 
A baker researches how the pH of sourdough (y) changes with the hydration (x). Hydration  
is measured in mL of water per 100 g of flour (mL/100g).  

The results of his research are shown in the table and diagram below:  

Hydration 42 51 57 65 73 80 86 91 95 100 116 110 
pH 4.60 4.40 4.10 4.18 4.00 3.98 3.65 3.60 3.55 3.42 3.37 3.10 

 

(a) Describe the relationship between pH and hydration.  1 
 
…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

 
(b) Find the equation of the least-squares regression line using your calculator.  3 

Use this equation to estimate the pH of the sourdough when the hydration is  
20 mL/100 g. Also comment on the reliability of this estimate.  
  
…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 



 14  

Question 19 (4 marks) 
 
The continuous random variable X has cumulative distribution function F given by  
 

2 )        for 1

0         

2,

1 

            fo

                    for 

r 1,  

) (

2.

(

x

F x k x xx

x






  




 

where k is a constant. 
 

(a) Show that 
1

2
k  , and hence find the 90th percentile value of X, giving your   3 

answer correct to three significant figures.  
 
…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

  
(b) Find an expression for ( )f x which represents the probability density function  1 

of X.  
 
…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 
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Question 20 (3 marks) 
 
Helen is creating a mosaic pattern by placing square tiles next to each other in a straight  
line. Each subsequent tile is half the area of the previous one.  

 

(a) Find, in terms of w, the length of the sides of the second largest tile.  1 
 
…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

 
(b) Assume the tiles are in contact with the adjacent tiles, but do not overlap. Show  2 

that, no matter how many tiles are in the pattern, the total length of the line of  
tiles will be less than 3.5w.   
 
…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

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

The heights of female students at NSGHS are normally distributed with a mean of  
168 cm and a standard deviation of 4.5 cm.   
 

(a) Find the probability that the height of a randomly selected female student  1 
attending NSGHS is between 159 cm and 163.5 cm. 
 
…………………………………………………………………………………… 

…………………………………………………………………………………… 

 
It is also known that the heights of male students at NSBHS are normally distributed  
with a mean of 170 cm and standard deviation of 6.5 cm.  
 

(b) Wendy is a student at NSGHS and she is 173.5 cm tall. Caleb is a student at  2 
NSBHS and he is 176 cm tall. Who is the taller student relative to their peers in 
their own school? Justify your answer.  
 
…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

 
(c) What height would Caleb need to be in order to be comparable to Wendy’s  1 

height in relation to her school peers?   
 
…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 
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Question 22 (5 marks) 
 
The diagram shows a circle with centre O and radius r cm. The points A and B lie  
on the circle and AT is a tangent to the circle.  
 
OBT is a straight line and AOB    radians.  
 

 
(a) Express the area of the shaded region in terms of r and  .  2 

 
…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

 
(b) Given that 3r   and 1.2  , find the perimeter of the shaded region. Give your  3 

answer to 2 decimal places.  
 
…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

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

Evaluate  
4

2

0

tan sin 2x dxx








. 3 

 
…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

 
Question 24 (3 marks) 
 
The discrete random variable X has the following probability distribution:  3 

x 1 2 3 4 5 
( )P X x   0.3 0.2 0.1 a b 

where a and b are constants.  

Given that ( ) 2.85E X  , find the values of a and b.  

  
…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

 Questions 11–24 are worth 47 marks in total 
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Question 25 (2 marks) 
 

The derivative of a function is defined as 
0

( ) (
( )

)
lim
h

f x h f
x

x

h
f



   .  2 

Differentiate 2( ) 5f x x x   from first principles.   

 
…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

 
 
Question 26 (2 marks) 
 

Consider the function 3 2( 3) 3k xf xx x    . For what values of k is ( )f x  an  2 

increasing function?   
 
…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 
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Question 27 (3 marks) 
 
The diagram shows a sketch of the graph of ( )y f x . The graph passes through the  

points ( 3,0)  and (5,0) , and has a minimum turning point at (2, 6) . 

 
 

 
 
 

(a) The graph of 4 ( )y f x a   passes through the origin. Write down the possible  2 

values of a.  
 
…………………………………………………………………………………… 

…………………………………………………………………………………… 

 
(b) The curve ( )y f x  is now transformed so that the y-coordinate of the stationary  1 

point on the graph of ( 2)y bf x   is 4. Write down the value of b. 

 
…………………………………………………………………………………… 

…………………………………………………………………………………… 
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Question 28 (5 marks)  
 

Consider the curve 3 2( ) 2 4 6f x x x x   . Find the stationary points of ( )f x  and  5 

determine their nature. Then sketch the curve, clearly labelling the stationary points. 

You do not need to find the x-intercepts of ( )f x .  

 
…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 
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Question 29 (4 marks) 
 
A teacher in college asks her mathematics students what other subjects they are studying.  
She finds that, of her 24 students, 12 study physics, 8 study geography and 4 study both.  

(a) A student is chosen at random from the class. Determine whether the event ‘the  2 
student studies physics’ and the event ‘the student studies geography’ are  
independent.  
 
…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

 
(b) It is known that for the whole college:  2 

 The probability of a student studying mathematics is 
1

5
  

 The probability of a student studying biology is 
1

6
 

 The probability of a student studying biology given that they study  

mathematics is 
3

8
 

Calculate the probability that in the whole college a student studies mathematics  
or biology or both.  
 
…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 
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Question 30 (3 marks) 
 

Consider the functions ( ) 1f x x   and 21( ) xg x   .  

 
(a) Find the value of ( ( 0.5))g f  . 1 

 
…………………………………………………………………………………… 

…………………………………………………………………………………… 

 
(b) Find the domain of ( ( ))g f x .  2 

  
…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

 
 
Question 31 (3 marks) 
 
A particle P moves along a straight line. The graph of the particle’s displacement ( )x t  from  

the origin, is shown in the diagram below.  
 

     
 
 

(a) At what time(s) is the particle at rest?  1 

 …………………………………………………………………………………… 

(b) What are the two times the acceleration of the particle is equal to 0?   2 

 …………………………………………………………………………………… 
  



 24  

Question 32 (5 marks) 
 
During a recent flood, the level of water in a river was measured at regular time 
intervals starting from midnight. The height h metres, by which the water level  
exceeded normal levels was recorded. The rate at which h increased at time t,  
is given by ( )R t .   
 
The graph of ( )y R t is shown below. 
 

 
 

  
(a) The equation of ( )R t  is given by 0.5( ) 0.5(1 sin )tR t e t  . Calculate the 1 

missing values in the table below to 1 decimal place.   
 

  

t  0 
5

6
 

5

3
 

5

2
 

10

3
 

( )R t   1.1  1.5  

 
 
 
 

Question 32 continues on page 25 
  

1 2 3 4 

1 

2 

 

 
O



 25  

Question 32 (continued) 
 
(b) The water level was 0.25 m higher than the normal levels at midnight, and the  3 

town needs to be evacuated if the water rises to 4 m above the normal levels.   
Use the trapezoidal rule with five function values to determine if the town  
needed to be evacuated. Show all working and provide reasons. 
 
…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

 
(c) If the water level returned to normal at time p, find the value of the definite  1 

integral   

 
0

p

R t dt




. 

 
…………………………………………………………………………………… 

…………………………………………………………………………………… 

  



 26  

Question 33 (3 marks) 
 
The curves lny x  and 1 0x y    are shown in the diagram below. Find the  3 

exact shaded area bounded by the curves, the y-axis, and the line 2y   .  

 

 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 
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Question 34 (5 marks) 
 
A scientist is researching the effects of caffeine. She models the mass of caffeine in  

the body using 0
ktm m e  where 0m  milligrams is the initial mass of caffeine in the  

body and m milligrams is the mass of caffeine in the body after t hours.  

It takes 5.7 hours for the mass of caffeine in the body to halve.  

One cup of strong coffee contains 200 mg of caffeine.    

(a) The scientist drinks two strong cups of coffee at 8 am. By first finding the  3 
value of k, use the model to estimate the mass of caffeine in the scientist’s  
body at midday to the nearest gram. 
  
…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

 

Question 34 continues on page 28  



 28  

Question 34 (continued) 

(b) The scientist wants the mass of caffeine in her body to stay below 480 mg. Use  2 
the model to find the earliest time that she could drink another cup of strong  
coffee. Give your answer to the nearest minute.  
 
…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

 
Question 35 (8 marks) 
 
Consider the diagram below.  

 

OAB is a sector of a circle with centre at O and radius r such that 
6

AOB


  . 

RSTU is a rectangle drawn inside the sector and ROA    as shown in the diagram  

where 0
6

  . 

 
Question 35 continues on page 29 



 29  

Question 35 (continued) 
 

(a) Show that cos 3 sinUT r r  . 3 
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Question 35 continues on page 30  



 30  

Question 35 (continued)  
 
(b) Show that the area of the rectangle can be expressed as  5 

 2 2co nin s 3 sisA r    . Hence find the value of   which will maximise  

the area of the rectangle.   
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End of paper 
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