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Section I 10 marks 

 Attempt Questions 1 – 10 

 Allow about 15 minutes for this section 

 Shade the correct response on the multiple-choice answer sheet for Questions 1 – 10 

 Each question is worth 1 mark  

1 Let 
2cos x

p
y

  where 45x   , 8192y  . The value of p in scientific form correct to three 

 significant figures is:  

 (A) 21.560 10  

 (B) 21.56 10  

 (C) 21.562 10  

 (D) 215.6 10  

 

2 The graph of a function 
2( ) ( )f x a x h k    intersects the y-axis at (0, 5) and has its vertex 

at the point (4, 13). The value of a, of h and of k are respectively: 

 (A)  
1

, 4, 13
2

a h k       

 (B) 
1

, 4, 13
2

a h k      

 (C) 
1

, 4, 13
2

a h k      

 (D) 
1

, 4, 13
2

a h k     

 

3 If ( ) log (3 4)eg x x  , the slope of the tangent to ( )y g x  at the point where 2x   is: 

 (A) 
3

2
   

 (B) 
2

3
  

 (C) 
2

3
  

 (D) 
3

2
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4 Rudolf has been given $500 by his mother for his 18th birthday. Rudolf plans to immediately 

deposit this amount in a bank which offers an interest rate of 6.00% p.a., compounded 

quarterly, for three years.  

 

Calculate the interest earned from the bank. 
 

 (A) $95.51   

 (B) $97.81  

 (C) $131.24 

 (D) $134.49 

 

 

5 Evaluate the arithmetic series:  46 7 ( 9) ( 11) ... ( 97)S          . 

 (A) 2800   

 (B) 2392   

 (C) 2295   

 (D) 2184   

 

 

6 Evaluate:  
8

0

sin8x dx







  

 (A) 2   

 (B) 
1

4
  

 (C)  0 

 (D) 
1

4
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7 A function ( )y f x  is differentiable on the interval x   and has the following 

properties.    

x y = f (x) Derivatives 

x < 2  ' 0, " 0y y    

2 8 ' 0, " 0y y   

2 0x      ' 0, " 0y y   

0 8 ' 0, " 0y y   

0 < x < 2  ' 0, " 0y y   

2 24 ' 0, " 0y y   

x > 2  ' 0, " 0y y   

 

A possible graph of ( )y f x  could be: 

(A) (B) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(C) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(D) 
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8 Solve for x if 2 2log log ( 2) 3x x   . 

 (A) 4 onlyx     

 (B) 2 onlyx    

 (C) 4 onlyx   

 (D) 2 and 4x x      

 

9 When a camera flash goes off, the batteries immediately begin to recharge the flash’s 

capacitor, which stores electric charge Q, given by 
0

4( ) 1
t

Q t Q e
 

  
 

. The maximum charge 

capacity is 0Q  and t is time measured in seconds.  

How long does it take to recharge the capacitor to 90% of capacity?  

(A) 
1

4log
10

e

 
  

 
 seconds 

  

(B) 
9

4log
10

e

 
  

 
 seconds 

 

(C) 
4

4log
9

e

 
  

 
 seconds 

 

(D) 4log 10e  seconds 

 

10 For what real values of  c  does the curve 
3 2( ) 5 10f x x cx x    have a local maximum 

stationary point and a local minimum stationary point? 

 (A) 5 6 5 6c or c       

(B)  5 6 5 6c    

 (C) 5 6 5 6c      

(D) 5 6 5 6c or c    
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Section II 90 marks 

 Attempt Questions 11 – 16  

 Allow about 2 hours and 45 minutes for this section 

 Answer each question in a SEPARATE writing booklet or answer sheet. Extra writing booklets 

are available. 

 In Questions 11 – 16, your responses should include all relevant mathematical reasoning and/or 

calculations. 

 

Question 11 (15 marks)   Use a SEPARATE writing booklet 

 

(a) Solve for x if: 3 (2 4 )
2

x
x     2 

    

    

    

(b) Write down the domain of the function ( ) ln( 6).f x x   1 

    

    

    

(c) Each day Stanley trains for a 10 km race. On the first day he runs 1000 m and then 

increases the distance by 250 m on each subsequent day.  

    

 (i) On which day does Stanley run a distance of 10 km in training? 2 

    

 (ii) Find the total distance Stanley will have run in training by the end of the 

day calculated in (c)(i), giving your answer in kilometres. 2 

    

    

    

(d) Solve the equation 
1

tan ,
3

x    for 0 2 .x    2 

   

   

   

(e) Calculate the size of each interior angle of a regular octagon? 1 

    

    

    

(f) A particle moves along a straight line so that its velocity, v ms-1, at time t seconds 

is given by 
2240 20 10 ,v t t    for 0 6.t    

 

    

 (i) Find the value of t when the speed of the particle is greatest. 2 

    

 (ii) Find the acceleration of the particle when its speed is zero. 3 

    

End of Question 11 
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Question 12 (15 marks)  Use a SEPARATE writing booklet 

 

(a) Let ( ) | 1|f x x    and ( ) | 2 1|g x x  .   

    

 (i) Sketch, on the same number plane, the graphs of ( )y f x  and ( )y g x   2 

   

 (ii) Hence or otherwise, solve ( ) ( )f x g x . 2 

    

    

    

(b) Use Simpson’s rule with three function values to estimate the value of 

4

0 1

dx

x





. 2 

 Give your answer correct to two decimal places.  

    

    

    

    

(c) In the diagram below, AD = 4 m, AB = 9 m, BC = 10 m, 90BDA    and 

100DBC   . The point E is the intersection of intervals AC and BD. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

 (i) Using ADB , find the size of ABC , correct to one decimal place. 2 

    

 (ii) Hence, using the Cosine rule, find the length of AC, correct to the nearest 

integer. 
2 

    

 (iii) Using the Sine rule, find the size of BAE , correct to the nearest degree. 2 

    

    

    

(d) Use the fact that 
2 21 tan sec ,x x   evaluate 

3
2

0

tan x dx







.  3 

   

 

End of Question 12 
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Question 13 (15 marks)  Use a SEPARATE writing booklet 

   

(a) Evaluate the infinite geometric series:    
1

5

6n
n




  2 

    

    

    

(b) A parabola is defined by the equation 2 4 4 24y y x   .   

    

 (i) Write down the coordinates of the vertex. 1 

    

 (ii) State the coordinates of the focus. 1 

    

 (iii) Write down the equation of the directrix. 1 

    

 (iv) Sketch the graph of the parabola showing the features found in part (b) (i), 

(ii) and (iii). 
2 

    

    

    

(c) The diagram shows triangle ABC. Point C has coordinates (4, 7) and the equation 

of line AB is 2 8.x y    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Copy this diagram into your writing booklet. 

 
 

 (i) Find the exact length of the interval AB (in the form a b  , where a and b 

are integers). 
2 

    

 The point D lies on AB such that CD is perpendicular to AB.  

   

 (ii) Find the equation of the line CD.  2 

    

 (iii) Find the coordinates of the point D. 2 

    

 (iv) Hence or otherwise, find the area of triangle ABC. 2 

 

End of Question 13 
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Question 14 (15 marks)  Use a SEPARATE writing booklet 

 

(a) For the function 3 21 1
( ) 8 1

4 2
f x x x x    ,   

    

 (i) find '( )f x  and ''( );f x   2 

    

 (ii) find the coordinates of the stationary points and determine their nature; 3 

    

 (iii) sketch the graph of ( )y f x , showing the features found in (ii); 2 

    

 (iv) for what value(s) of  x is ( )f x  concave up. 1 

    

    

    

    

(b) The population (P) of a bacteria culture is increasing at a rate determined by 

, 0
dP

kt t
dt

   (hours). Initially P = 11 000.  After four hours has passed the 

population of the bacteria culture has tripled.  

 

    

 
(i) Verify that 0

ktP P e  satisfies the equation .
dP

kP
dt

  1 

    

 (ii) Write down the value of 0P  . 1 

    

 (iii) Find the size of the bacteria culture after exactly 36 hours has passed. 3 

    

    

    

    
 

 

Question 14 continues on page 11 
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Question 14 (continued) 

 

 

(c)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the diagram, AYB is a semicircle with AB as diameter and OAXB is a sector of a 

circle with centre O and radius 4 cm. Angle AOB is 
3


 radians.  

 

   

 Find the area of the shaded region. 2 

 

 

 

 

 

 

End of Question 14 
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Question 15 (15 marks)  Use a SEPARATE writing booklet 

 

(a) A rectangle PQRS is inscribed in a circle of radius 3 cm and centre O, as shown 

below. All vertices of the rectangle lie on the circumference of the circle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 The point (3cosθ, 3sinθ)P  is a vertex of the rectangle and also lies on the circle. 

The angle between interval OP and the x-axis is θ  radians, where 0 θ
2


  .  

Let the area of rectangle  PQRS  be  A. 

 

    

 (i) Show that 36sinθcosθA . 2 

    

 
(ii) Use the product rule to show 236(1 2sin θ)

θ

dA

d
  . 2 

    

 (iii) Hence, find the exact value of θ  which maximises the area of the rectangle. 

You do not need to test for maxima.  

2 

    

    

    

(b) The acceleration a ms2, of a particle at time t seconds is given by 3cos2a t , for   

 
0.t   The particle is at rest when 

4
t


 .   

    

 
(i) Write down the next two occasions (after 

4
t


 ) when the particle is again  2 

  at rest.  

    

 
(ii) Find the distance travelled (in metres), in the first 

2


 seconds. Give your  3 

  answer exactly in terms of  .  

 

Question 15 continues on page 13 
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Question 15 (continued) 

   

   

(c) The depth, ( )h t  metres, of water at the entrance to a harbour at t  hours after 

midnight on a particular day is given by 
 

    

  
( ) 8 4sin

6

t
h t

 
   

 
, for 0 24.t     

    

 (i) Write down the amplitude of ( ).h t   1 

    

 (ii) Calculate the period of ( ).h t  1 

    

 (iii) Sketch the graph of ( )y h t  in the interval 0 15.t    2 

   

 

 

 

 

 

 

 

 

End of Question 15  
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Question 16 (15 marks)  Use a SEPARATE writing booklet 

 

    

 

 

  

 

 

 

 

 

 

 

 

 

 

 

    

    

    

(a) The diagram above represents the graph of 
2

6

2

x
y

x



 for 2x  . 2 

 Find the area of the shaded region leaving your answer in the form lna b  where a 

and b are positive integers.  
 

    

    

    

    

(b)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
The diagram above represents the graph of 

2

6

2
y

x



 for 2x  . 3 

 The region enclosed by the arc of the given curve from y = 1 to y = 3 and the        

y-axis, is rotated through 360 about the y-axis.  

 

Find the volume of the solid formed. Leave your answer in terms of .   

 

    

    

Question 16 continues on page 15 
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Question 16 (continued)  

    

(c) Janet has taken out a loan to pay for a well-earned holiday of $250 000. The 

interest is calculated monthly at the rate of 6% p.a., compounded monthly. Janet 

agrees to repay the loan in full, at the end of each year, with interest, in ten equal 

annual instalments of $M.  Let $ nA  be the amount owing at the end of the nth year 

just after the nth repayment.  

 

    

 (i) Show that an expression for 2A  in terms of M is given by 

24 12

2 250 000(1.005) (1 1.005 )A M   . 

2 

    

 (ii) Write down a similar expression for 10A .  1 

    

 (iii) Calculate the value of M, correct to the nearest dollar. 1 

    

 

(d)  

 

 

 

 

 

 

 

 

 

 

 

 

In the diagram, ABCD is a rectangle and
1

2

AD

AB
 .  

The point M is the midpoint of AD. The line BM meets diagonal AC at X. 

 

    

 Copy this diagram into your writing booklet.  

    

 (i) Prove that ||| .AXM BXC    2 

    

 
(ii) Prove that 

2

3

CX

AC
 . 2 

    

 
(iii) Prove that 

2
5

.
9

CX

AB

 
 

 
  2 

    

 

End of Question 16 

End of paper 
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