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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 values of x  satisfy  3 2 8x−  ? 

A. 
11

2
x  −  

B. 
11

2
x  −  

C. 
5

2
x  −  

D. 
5

2
x   

 

 

2 Which of the following represents the domain of the function ( ) ( )ln 1f x x= + ? 

A.  ), 1− −  

B. ( ),1−  

C.  )1,−   

D. ( )1,−   
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3 The shaded region in the diagram above shows the area, A, bounded by the curve

2 2y x x= − − , the x − axis and the lines 0x =  and 5x = ? 

 

Which expression will give the area, A, of the shaded region? 

 

A. ( ) ( )
1 5

2 2

0 1

2 2A x x dx x x dx= − − + − −   

 

B. ( ) ( )
2 5

2 2

0 2

2 2A x x dx x x dx= − − + − −   

 

C. ( ) ( )
0 5

2 2

2 2

2 2A x x dx x x dx= − − + − −   

 

D. ( )
5

2

1

2A x x dx= − −   
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4 Which of the following represent respectively the radius and coordinates of the centre of the 

circle 2 26 8 21 0x x y y− + + + = ? 

A. Radius of 2 and centre ( )3,4−  

B. Radius of 2 and ( )3, 4−  

C. Radius of 4 and ( )3,4−  

D. Radius of 4 and ( )3, 4−  

 

5 What is the period of tan3y x= ? 

A. 
3


 

B. 
6


 

C. 
2

3


 

D. 3  

 

 

6 The values of x for which the geometric series 22 6 18 ...x x+ + + has a limiting sum are: 

A. 
1

3
x   

B. 
1

3
x   

C. 
1 1

3 3
x−    

D. 
1 1

3 3
x−    
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7 A particle is moving along a straight line. The graph below shows the velocity, v , of the 

particle at any time t seconds.  

 

 
 

For what value of t  is the displacement, x , a maximum? 

A. 1 

B. 4 

C. 5 

D. 6 

 

8 Consider the following probability distribution table, where a is a constant. 

 

 

x  1 2 3 4 5 

( )P X x=  a  3a  5a  2a  a  

What is the mean, ( )E X ,  for this probability distribution? 

 

A. 
1

12
 

B. 
3

1
12

 

C. 
11

2
12

 

D. 3 
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9 The graph of ( )y f x= is a piecewise function with a domain of  4,a− , where a > 8. 

 

 
 

Find the value of a  given that ( )
4

4

a

f x dx
−

= . 

A. 16 

B. 18 

C. 20 

D. 22 

 

 

10 How many solutions does the equation 10sinx x=  have, given  3 ,3x   − ? 

A. 4 

B. 5 

C. 6 

D. 7 
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Question 11  (4 marks) 

The first three terms of an arithmetic sequence are 4, 9 and 14.   

(a) Find the 20th term.  2 

 

 

 

 

 

 

(b) Find the sum of the first 20 terms. 2 
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Question 12  (4 marks) 

Find the value(s) of  x  such that  
2

4 2
2 1

25
125

x
x x

+
−  

=  
 

. 4 

 

 

 

 

 

 

 

 

 

 

Question 13  (3 marks) 

Find the equation of the tangent to the curve  
1

y
x

=  at the point 
1

4,
2

 
 
 

.  

Give your final answer in the form 0ax by c+ + = , where , , .a b c  3 
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Question 14  (3 marks) 

Find the area of the triangle below. Round your answer to 1 decimal place.   3 

  

 

  

 

 

 

 

 

 

 

 

Question 15  (2 marks) 

Find   
2

5

1

x
dx

x + . 2 
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Question 16  (5 marks) 

Differentiate each of the following expressions with respect to x , leaving your answer in 

simplest form where possible: 

(a) ( )
5

32 1x −  1 

 

 

 

 

(b) cosx x  2 

 

 

 

 

 

 

(c) 
2

ln

x

x
  2 
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Question 17  (2 marks) 

Find all the values of  , where 0    , such that 
3

sin 2
3 2




 
− = 

 
                                        2 

 

 

 

 

 

 

 

 

 

Question 18  (3 marks) 

A  and B  are independent events with ( ) 0.28P A =  and ( ) 0.75P A B = . 

Find ( )P B . 3 
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Question 19  (2 marks) 

The graph of ( )
1

lny x
x

= +  is shown over part of its domain.   

 

 

Use three applications of the trapezoidal rule to find the approximate area between the curve, 

the x − axis and the lines 1x =  and 4x = . Give your answer correct to 2 decimal places.  2 
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Question 20  (5 marks) 

A table of future value interest factors for an annuity of $1000 is shown.  

 

 

Interest rate per period 

1% 1.5% 3% 4.5% 6% 

3 3030.10 3045.23 3090.90 3137.03 3183.60 

6 6152.02 6229.55 6468.41 6716.89 6975.32 

12 12682.50 13041.21 14192.03 15464.03 16869.94 

24 26973.46 28633.52 34426.47 41689.20 50815.58 

 

(a) Taliah is saving for a new car. She considers contributing $7 500 each year for the next 

6 years. 

If the interest rate is 6% per annum, compounding annually, how much money will 

Taliah have saved after 6 years? 2 

 

 

 

 

(b) Taliah requires $85 000 to buy her dream car.  

She decides to make regular payments into an account earning 6% per annum, 

compounding quarterly for the next 6 years. 

Given that Taliah will make her contribution every 3 months, how much more will she 

pay per year, than in part (a)?  3 

 

 

 

 

 

 

 

Rate 

Period 
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Question 21  (3 marks) 

Solve the equation  ( ) ( ) ( )5 5 52log 4 log 2 log 2x− + =   for x . 3 
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Question 22  (3 marks) 

Consider the function  f  such that  ( ) 2

8
'

4

x
f x

x
=

+
. The graph of  ( )y f x=  passes through 

the point  ( )2,9ln 2 . 

Find ( )f x . 3 
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Question 23  (5 marks) 

Let  ( ) xf x xe=  and  ( ) 24g x x x= − . 

Solve ( )( ) 0f g x = . 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Please turn over 
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Question 24  (9 marks) 

The curve 3 2 7y x ax x= + +  has a stationary point at 1x = .  

(a) Find the value of a . 2 

 

 

 

 

 

 

(b) Find the coordinates of all stationary points and determine their nature.  3 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question 24 continues on page 19 
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Question 24 (continued) 

(c) Sketch the graph of ( )y f x=  showing any stationary points and its y − intercept. 2 

 

(d) Find any values of x  such that the curve is concave up. 2 

 

 

 

 

 

 

 

 

End of Question 24 

Please turn over 



 

- 20 - 

 

Question 25  (3 marks) 

(a) Find ( )tan xd
e

dx
. 1 

 

 

 

 

(b) Hence, or otherwise, find  
2

tan2

3 3sin

xe
dx

x− . 2 
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Question 26  (4 marks) 

A trigonometric function ( )y f x=  is drawn below in the domain [0,4 ] .  

 

 

 

(a) State the amplitude of ( )y f x= . 1 

 

 

 

(b) Determine the equation of the function ( )y f x= .  

Express your final answer in the form sin( )y a bx d= + . 3 

 

 

 

 

 

 

 

 

                            2                          3                           4      
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Question 27  (7 marks) 

The following table shows values of x and y . 

 

x  4 13 26 30 35 50 

y  1.8 2.9 3.8 4.2 5.7 5.1 

 

(a) Calculate Pearson’s correlation coefficient for the data represented in the table above, 

correct to 2 decimal places. 1 

 

 

(b) Identify the direction and strength of the linear association between x and y . 2 

 

 

 

(c) State the equation of the least-squares regression line in the form y ax b= + . 2 

 

 

 

(d) Use the regression equation from part (c) to estimate the value of x  when  4.8y =  to     

2 decimal places. 2 
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Question 28  (5 marks) 

 

A continuous random variable X  has a function given by 

( )
( )

1
sin 2 if 0

2

0 elsewhere      

x x
f x

 


 
= 



 

  

(a) Show that the function ( )f x is a probability density function. 3 

 

 

 

 

 

 

 

 

(b) Find the mode of X .  2 
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Question 29  (4 marks)  

 

The shaded region is bound by the functions 2 2xy e −= , 13 2 xy e −= −  and the y − axis, as 

shown in the diagram.  Point A  is the intersection of the two functions. 

 

 

(a) Show that the x − coordinate of point A  is 1x = . 2 

 

 

 

 

 

 

 

 

 

 

Question 29 continues on page 25 
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Question 29 (continued) 

(b) Find the exact area of the shaded region. 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

End of Question 29 

Please turn over 
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Question 30  (8 marks) 

 

Kareem borrows $140 000  to start his own business. He plans to repay the loan in equal  

monthly instalments of $M  at 6%  per annum reducible interest. Interest is calculated and  

charged just before each repayment is made.  

Let 
nA  be the amount owing after n  repayments (in dollars). 

 

(a) Show that   ( ) ( )140 000 1.005 200 1.005 1
n n

nA M= − − . 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question 30 continues on page 27 
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Question 30 (continued) 

(b) Kareem would like to repay the loan in exactly 15 years. Calculate the amount of each 

instalment.   2 

 

 

 

 

 

 

 

 

(c) Kareem can afford to repay $1 850  per month. How many years would it take him to 

repay the loan? 3 

 

 

 

 

 

 

 

 

 

 

End of Question 30 

Please turn over 
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Question 31  (6 marks) 

 

The diagram shows two 5 m poles, A  and B , that are 15 metres apart. The ends of a single 

length of wire are attached to the top of each pole. The length of wire is then attached to a 

stake in the ground between them at a moveable point, P , as shown in the diagram below. 

 

Let x  be the distance between A  and  P . 

 

 

 

(a) Show that the length of the wire, L , is given by 2 225 30 250L x x x= + + − + . 1 
 

 

 

 

 

 

 

 

 

Question 31 continues on page 29 
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Question 31 (continued) 

(b) Show that  
2 2

15

25 30 250

dL x x

dx x x x

−
= +

+ − +
. 2 

 

 

 

 

 

 

 

(c) Find the value of x  needed to minimise the length of wire, L used. 

Justify your answer. 3 

 

 

 

 

 

 

 

 

 

 

 

      End of Question 31 

End of paper 
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Do NOT write anything, or make any marks below this line or outside borders 

 

Section II extra writing space 
 
If you use this space, clearly indicate which question you are answering 
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Do NOT write anything, or make any marks below this line or outside borders 

 

Do NOT write anything, or make any marks below this line or outside borders 

 

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