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Structure of this paper 
 

Section 
Number of 
questions 
available 

Number of 
questions to 
be answered 

Working 
time 

(minutes) 

Marks 
available 

Percentage 
of exam 

Section One: 
Calculator-free 

8 8 50 52 35 

Section Two: 
Calculator-assumed 

13 13 100 98 65 

 Total 150 100 

 
 
 

Instructions to candidates 
 
1. The rules for the conduct of examinations are detailed in the school handbook. Sitting this 

examination implies that you agree to abide by these rules. 
 
2. Write your answers in this Question/Answer Booklet. 
 
3. You must be careful to confine your response to the specific question asked and to follow 

any instructions that are specified to a particular question. 
 
4. Spare pages are included at the end of this booklet. They can be used for planning your 

responses and/or as additional space if required to continue an answer. 

 Planning: If you use the spare pages for planning, indicate this clearly at the top of the 
page. 

 Continuing an answer: If you need to use the space to continue an answer, indicate in 
the original answer space where the answer is continued, i.e. give the page number. 
Fill in the number of the question that you are continuing to answer at the top of the 
page. 

 
5. Show all your working clearly. Your working should be in sufficient detail to allow your 

answers to be checked readily and for marks to be awarded for reasoning. Incorrect 
answers given without supporting reasoning cannot be allocated any marks. For any 
question or part question worth more than two marks, valid working or justification is 
required to receive full marks. If you repeat any question, ensure that you cancel the 
answer you do not wish to have marked. 

 
6. It is recommended that you do not use pencil, except in diagrams. 
 
7. The Formula Sheet is not to be handed in with your Question/Answer Booklet. 
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Section Two: Calculator-assumed (98 Marks) 

This section has thirteen (13) questions. Answer all questions. Write your answers in the spaces 
provided. 
 
Working time for this section is 50 minutes. 
 

 
 

Question 9 (6 marks) 

(a) A  and B  are acute angles such that 3
5

sinA   and 12
13

cosB  . 

 
(i) Determine the exact values of cosA  and sinB . (2 marks) 

 
 
 
 
 
 
 
 
 
 

(ii) Show that the exact value of ( )cos A B  is 
33

65
. (2 marks) 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

(b) A  and B  are obtuse angles such that 3
5

sinA   and 12
13

cosB   . Determine the exact 

value of ( )cos A B . (2 marks) 

 
 
 
 
 
 
  



Question 10         (11 marks) 

(a) The graph of ݕ ൌ ܽ	ܾ௫ passes through the points ܲሺ2,െ18ሻ and ܳሺ3,െ54ሻ. 
i. Find the values of ܽ and ܾ.      (3 marks) 

 

 
 

 

 

ii. Determine the exact length of the line segment ܲܳ.   (2 marks) 
 

 
 

 

 

 

(b) Express 0.000	023	587 in scientific notation to 3 significant figures.  (2 marks) 
 
 

 

 

 

(c) Describe the transformations required to change the graph of ݕ ൌ 5௫ into the 
graph of ݕ ൌ 2ൈ5ି௫ െ 9.       (4 marks) 
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Question 11 (9 marks) 

(a) The variable a  is directly proportional to the variable b , such that when 9a   , 30b  . 

 
(i) Determine an equation for the relationship between a  and b . (2 marks) 

 
 
 
 
 
(ii) Sketch a graph of the relationship between a  and b . (2 marks) 

 

  
 

(b) The pressure, P , in an air bubble varies inversely with the volume, V , of the bubble. It is 

known that .2 4P  kPa when 5V   cm3. 

 

(i) Find the value of the constant k  in the equation 
k

P
V

 . (1 mark) 

 
 
 
 

(ii) Determine the value of V  when 10P   kPa. (1 mark) 

 
 
 
 
(iii) On the axes below, draw a graph to show how P  varies with V . (3 marks) 
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Question 12 (6 marks) 

P , Q  and R  are three campsites on the shore of a lake. The distance across the lake from R  to 

P  is 30 km, from R  to Q  is 33 km and RPQ  is 60°. 

 
(a) Show this information on the diagram below. (1 mark) 
 

R

PQ

 
 
 

(b) If the distance from P  to Q  is d , use the cosine rule to show that 2 30 189 0d d   .  

   (2 marks) 
 
 
 
 
 
 
 
 
 
 
 
 
(c) Hence calculate the distance between the campsites at P  and Q . (1 mark) 

 
 
 
 
 
 
 
(d) Determine an expression for  , the size of PQR , but do not calculate  . (2 marks) 

 
 
 
 
 
 
 
 
  



Question 13          (8 marks) 

In the year 1990, in a marine park it was estimated that there were approximately 
900 dolphins and that their population was increasing at 2% per year. At the same 
time, in the park there were approximately 1500 turtles and their population was 
decreasing at the rate of 5.5% per year.  

(a)  Write two separate equations, one for the number of dolphins ݐ years after 
the year 1990 and one for the number of turtles ݐ years after the year 1990.
          (4 marks) 

 
 

 

 

 

 

 

 

(b)  How many turtles are there in the marine park in 2005?  (2 marks) 
 
 

 

 

 

 

(c) After how many years was the number of dolphins greater than the number of 
turtles?         (2 marks) 

 
 

  



Question 14 (6 marks) 

 

Consider the function g(x) below, with turning point (a, b) and y intercept (0, c). 

 
 

(a) Determine the coordinates of the turning point for  f(x), 
              if f(x) = g(x + 3) + 1     (2 marks) 

 
 

(b) Determine the coordinates of the y intercept for  p(x), 
          if p(x) = -g(x ) + 5      (2 marks) 
  
 
 

 

(c) State the domain and range of m(x), if m(x) = g(-x – 7).   (2 marks) 
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Question 15 (9 marks) 

Two circles, one of radius 8 cm and the other of 
radius 18 cm, with a common tangent, touch 
each other as shown in the diagram. 
 
 

 
 
(a) Calculate the perimeter of the shaded region. (5 marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) Calculate the area of the shaded region. (4 marks) 
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Question 16 (8 marks) 

The function ( )y f x  is shown below. 

 
 

(a) State the equation of ( )f x  in the form 2
( )y a x p q   . (2 marks) 

 
 
 
 
 
 
 
(b) State the domain and range of ( )f x . (2 marks) 

 
 
 
 
 
 
 
Another function is given by ( ) 2 ( 4)g x f x  . 

 
(c) Describe the transformations required to produce ( )g x  from ( )f x . (2 marks) 

 
 
 
 
 
 
 
 
 
(d) Draw the graph of ( )y g x  on the axes above. (2 marks) 

 
  



Question 17         (11 marks) 

(a) Sketch the function ݂ሺݔሻ ൌ ଷݔ െ  ଶ on the axes below, labelling all interceptsݔ3
and turning points.        (4 marks) 

 

 
 

(b) On the same axes, sketch the function ݃ሺݔሻ ൌ 15 െ 3௫, labelling all key 
features.          (4 marks) 

 

 

 

 

(c) State the point of intersection of the graphs of ݂ሺݔሻ	ܽ݊݀	݃ሺݔሻ correct to 2 
significant figures.         (3 marks) 

 
  



CALCULATOR-ASSUMED 13 METHODS UNIT 1 

 See next page 

Question 18 (7 marks) 

(a) State the equation of the axis of symmetry for the graph 22 8 7y x x   . (1 mark) 

 
 
 
 
 
 
 
 

(b) Determine the discriminant of the quadratic equation 2
4 20 25 0x x    and hence state 

how many solutions the equation has. (2 marks) 
 
 
 
 
 
 
 
 
 
 
 

(c) The parabola 2
10y ax bx    passes through the points (4.5, 8) and (-2.5, 15). Determine 

the values of a  and b . (4 marks) 

 
 
 
 
 
 
 
 
 
  



Question 19 (6 marks) 

 

The number of a certain species of crab, in Shark Bay, can be modelled by the 
function: 

   n(t) = 8 (1.003)t 

Where t is the number of years and n(t) is the number in thousands. 

 

(a) What is the percentage increase in crabs each year?  (1 mark) 

 
 

(b) What is the crab population in 7 years?     (1 mark) 

 
 

(c) After how many years will the number of crabs reach ten thousand? 
           (2 marks) 

 
 

 

Another population of crabs can be modelled by: 

      m(t) = 3 (1.04)t 

Where t is the number of years and m(t) is measured in thousands. 
 

(d) Determine when the second species of crabs will outnumber the first 
species.           (2 marks) 
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Question 20 (5 marks) 

(a) Simplify ( ) ( )sin sinA B A B   . (1 mark) 

 
 
 
 
 
 
 
 
 
(b) Solve 
 

(i) 2
1 02sin x   , 0 2x   . (2 marks) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(ii) 2
2 3 0 cos cos 3x x  , 90 90x   . (2 marks) 
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 End of questions 

Question 21 (6 marks) 

(a) Use the angle sum and difference identities to show that 
 

(i) ) 2 2cos(2 cos sinA A A  . (1 mark) 

 
 
 
 
 
 
(ii) ( )sin cos 90A A   . (1 mark) 

 
 
 
 
 
 
 

(b) The exact values of the sine and cosine of 36are 
10 2 5

4


 and 

1 5

4


 respectively. 

 

 Use both identities from (a) to show that the exact value of the sine of 18  is 
5 1

4


. 

   (4 marks) 
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