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Select the alternative A, B, C or D that best answers the question.  Fill in the response oval 
completely. 
 
Sample: 2 + 4 =  A. 2 B. 6 C. 8 D. 9 
 
   A.  B.  C.  D. 
 
 
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new 
answer. 
 
   A.  B.  C.  D. 
 
 
If you change your mind and have crossed out what you consider to be the correct answer, then 
indicate the correct answer by writing the word correct and drawing an arrow as follows. 
 
      correct 
 
   A.  B.  C.  D. 
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Section I – Multiple Choice 
 
8 marks  
Attempt Questions 1–8 
Allow about 12 minutes for this section 
 
Use the multiple-choice answer sheet for Questions 1-8. 
 
 
 
1. Which of the following is an example of a discrete random variable? 
 

A. The total number of tails showing when 5 coins are tossed 

B. The hair colour of students in a class 

C. The heights of players on a soccer team 

D. The first initial of people on the electoral roll 

 
 
 
 
 
2. Which of the following curves best represents 𝑦𝑦 = −3𝑥𝑥? 

 

 A. B.           
     
 
 
 
 
 
 
 
 
 
 
 
 C.           D.        
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3. Which of the following is equivalent to 2log3 8 − log3 2?  
 
 A. 2 log3 4 
 
 B. log3 8 
 
 C. log3 32 
 
 D. log3 62 
 
 
 
 
 
4. When 𝑥𝑥2 − 8𝑥𝑥 + 5 is expressed in the form (𝑥𝑥 − 𝑎𝑎)2 + 𝑏𝑏, what is the value of 𝑏𝑏? 
 
 A. −11 
 
 B. 5 
 
 C. 16 
 
 D. 21 
 
 
 
 
 
5. Which one of the following relations is not many-to-one? 
 

A. 

 
 
 
 
 
 

B. 

 

    
C.  

 
D. A relation which maps 100 students to 

the month in which they were born. 
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6. What is the value of cot 𝜋𝜋
2
? 

 
 A. −1 
 
 B. 0 
 
 C. 1 
 
 D. undefined 
 

 

 

 

 

7. What is the equation of the graph below? 

 

 

 

 

 

 

 

 

 

 

 A. 𝑦𝑦 = |2𝑥𝑥 + 3| 

 

 B. 𝑦𝑦 = |2𝑥𝑥 − 3| 

 

 C. 𝑦𝑦 = |𝑥𝑥 − 1.5| 

 

 D. 𝑦𝑦 = |𝑥𝑥 + 1.5| 
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8. The discrete random variable 𝑋𝑋 has the following probability distribution. 
 

𝑥𝑥 0 1 2 3 4 
𝑃𝑃(𝑋𝑋 = 𝑥𝑥) 5

20
 

9
20

 𝑎𝑎 1
20

 
3

20
 

 
 Let µ be the mean of 𝑋𝑋. 
 
 What is 𝑃𝑃(𝑋𝑋 < 𝜇𝜇)? 
 
 A. 1

10
 

 
 B. 7

5
 

 
 C. 1

4
 

 
 D. 7

10
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of Section I 
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62 marks 
Attempt Questions 9-28 
Allow about 1 hour and 48 minutes for this section 
 
Write your student number at the top of this page. 
Answer the questions in the spaces provided. There is extra writing space at the back of the booklet. 
If you use this space, clearly label each answer. 
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Question 9 (3 marks) 
 
Let 𝑓𝑓(𝑥𝑥) = 𝑥𝑥2 + 5 and 𝑔𝑔(𝑥𝑥) = −4𝑥𝑥. 
 
(a) Find 𝑔𝑔(𝑥𝑥) − 𝑓𝑓(𝑥𝑥). 1 
 
  ............................................................................................................................................................  
 
  ............................................................................................................................................................  
 
 
(b) What is the degree of the polynomial 𝑓𝑓(𝑥𝑥) × 𝑔𝑔(𝑥𝑥)? 1 
 
  ............................................................................................................................................................  
 
  ............................................................................................................................................................  
 
 
(c) Find 𝑓𝑓(𝑔𝑔(𝑥𝑥)).        1 
 
  ............................................................................................................................................................  
 
  ............................................................................................................................................................  
 
 
 
 
Question 10 (2 marks) 
 
Simplify sec 𝜃𝜃 × cot𝜃𝜃.    2 
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 
 
 
Question 11 (1 mark) 
 

Simplify 5√21
20√7

.    1 
 
 .........................................................................................................................................................................   
 
 .........................................................................................................................................................................    
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Question 12 (3 marks) 
 

Simplify 
𝑥𝑥2−16

4𝑥𝑥2−12𝑥𝑥−16
. 3 

 
  ............................................................................................................................................................  
 
  ............................................................................................................................................................  
 
  ............................................................................................................................................................  
 
  ............................................................................................................................................................  
 
  ............................................................................................................................................................  
 
  ............................................................................................................................................................  
 
  ............................................................................................................................................................  
 
  ............................................................................................................................................................  
 
  ............................................................................................................................................................  
 
 
 
 
 
 
Question 13 (2 marks) 
 
Find the exact value of sec 7𝜋𝜋

6
.   2 

 
 .........................................................................................................................................................................   
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
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Question 14 (1 mark) 
 
Find the value of log𝑎𝑎 √𝑎𝑎

3 .  1 
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 
 
 
 
 
Question 15 (3 marks) 
 
Let 𝑓𝑓(𝑥𝑥) = 3𝑥𝑥2. 3 
 
Using first principles, show that 𝑓𝑓′(𝑥𝑥) = 6𝑥𝑥.  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
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Question 16 (2 marks) 
 
Solve 6𝑥𝑥 = 12, giving your answer to 3 significant figures. 2 
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 
 
 
 
 
 
 
Question 17 (2 marks) 
 
Solve |3𝑥𝑥 + 1| = 2      2 
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
 
 .........................................................................................................................................................................  
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Question 18 (4 marks) 
 
Solve the following trigonometric equations: 
 
(a) cos 𝜃𝜃 = 0 for 0 ≤ 𝜃𝜃 ≤ 360°.  1 
 

 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  

 
 
 
 
(b)  4 sin2 𝜃𝜃 = 1 for −𝜋𝜋 ≤ 𝜃𝜃 ≤ 𝜋𝜋. 3 
 

 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
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Question 19 (5 marks) 
 

The points 𝐴𝐴 and 𝐵𝐵 have coordinates (6,7) and (8,2) respectively.  
 
The line 𝑙𝑙 passes through the point 𝐴𝐴 and is perpendicular to the line 𝐴𝐴𝐴𝐴, as shown in the diagram 
below. Line 𝑙𝑙 intersects the y-axis at the point 𝐶𝐶. 
 

 
 
 
(a)  Find the gradient of 𝐴𝐴𝐴𝐴. 1 
 

 .................................................................................................................................................   
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
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Question 19 (continued) 
 
(b)  Find the equation of line 𝑙𝑙 in general form. 2 
 

 .................................................................................................................................................   
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 

(c) Find the coordinates of 𝐶𝐶. 1 
 

 .................................................................................................................................................   
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  

 
 
 
(d) The area of △𝑂𝑂𝑂𝑂𝑂𝑂, where 𝑂𝑂 is the origin.           1 
 

 .................................................................................................................................................   
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  
 
 ...............................................................................................................................................................  

 
 
 

End of Question 19 
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Question 20 (2 marks) 
 
A function, 𝑓𝑓(𝑥𝑥), has been sketched below.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sketch the gradient function, 𝑓𝑓′(𝑥𝑥).  2 
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Question 21 (4 marks) 
 
Teatree College is a school with 40 teachers. 
 
The Venn diagram below shows the number of teachers at Teatree College who visit daily any of 3 
popular news websites 𝐴𝐴, 𝐵𝐵 and 𝐶𝐶. 
 

 
 

(a) How many teachers visit websites 𝐴𝐴 or 𝐵𝐵? 1 
 

 ...............................................................................................................................................................   
 
 
 
(b) Calculate 𝑃𝑃(𝐵𝐵|𝐶𝐶).    1 
 

 ...............................................................................................................................................................   
 
 ..............................................................................................................................................................................  

 
 
 
(c) With suitable calculations, determine whether visiting website 𝐴𝐴 and visiting website 𝐵𝐵 2 
 are independent events. 
 

 ...............................................................................................................................................................   
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................   
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Question 22 (4 marks) 
 
The graph below, 𝑓𝑓(𝑡𝑡), displays a student’s journey to school, walking 𝑥𝑥 km away from home over 𝑡𝑡 
minutes.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(a) Find 𝑓𝑓(20) and explain its meaning in the context of this question. 2 
 

 ...............................................................................................................................................................   
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  

 
 
 
(b) What is the average rate of change from 𝑡𝑡 = 20 to 𝑡𝑡 = 40 minutes. 1 
 

 ...............................................................................................................................................................   
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  

 
 
 
(c) What does 𝑓𝑓′(20) represent in the context of this question? 1 
 

 ...............................................................................................................................................................   
 
 ..............................................................................................................................................................................   
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Question 23 (5 marks)  
 
A fairground game involves trying to hit a moving target with a gunshot. A round consists of up  
to three shots. Ten points are scored if a player hits the target, but the round is over if the player 
misses.  
 
Linda has a probability of 0.6 of hitting the target and shots are independent of one another. 
 
The random variable 𝑋𝑋 is the number of points that Linda scores in a round. 
 
(a) By completing the tree diagram, and showing clear calculations and working, show that  2 
 the probability distribution of 𝑋𝑋 is as shown in the table below. 
 

 
 
 

 

 
 

 .................................................................................................................................................................  
 

 .................................................................................................................................................................  
 

 .................................................................................................................................................................   

𝑥𝑥 0 10 20 30 
𝑃𝑃(𝑋𝑋 = 𝑥𝑥) 0.4 0.24 0.144 0.216 
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Question 23 (continued) 
 
(b) Find the expected value of the distribution. 1 
 

 ...............................................................................................................................................................   
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  

 
 
 
(c) Show that the variance of 𝑋𝑋 is approximately 137.7 2 
 

 ...............................................................................................................................................................   
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  

 
 
 
 

End of Question 23 
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Question 24 (5 marks)  
 
(a)  Find the points of intersection of 𝑥𝑥 − 𝑦𝑦 = 2 and 𝑥𝑥𝑥𝑥 = 15.  3 
 

 ...............................................................................................................................................................   
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  

 
 
 
(b) Sketch the two functions, clearly showing the points of intersection and all important. 2 
 features. 
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Question 25 (3 marks) 
 
The Richter scale measures the magnitude of the seismic waves of an earthquake. An instrument 
called a seismograph detects movement in the Earth, with the smallest movement that can be 
detected shown as a wave with amplitude 𝐴𝐴0. 
 
The Richter magnitude, 𝑅𝑅, is given by the equation  

𝑅𝑅 = log10
𝐴𝐴
𝐴𝐴0

 

 
where 𝐴𝐴 is the amplitude of the earthquake wave and 𝐴𝐴0 is the amplitude of the smallest detectable 
wave.   
 
(a) An earthquake is measured with an amplitude 485 times as great as 𝐴𝐴0. What is the 1 

magnitude of this earthquake, using the Richter scale, to 1 decimal place? 
 

 ...............................................................................................................................................................   
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  

 
 
 
(b) How many times greater is the amplitude of an earthquake with magnitude 3.5 than an 2 
 earthquake with magnitude 2? 
 

 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
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Question 26 (5 marks)  
 
An archer shoots an arrow, as shown in the picture below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The height, H metres, of the arrow above the ground is modelled by the formula   

 
𝐻𝐻 = −0.1𝑑𝑑2 + 0.8𝑑𝑑 + 2  where d ≥ 0, 𝐻𝐻 ≥ 0. 

 
where d is the horizontal distance of the arrow from the archer, measured in metres.  
 
 
(a) Find the horizontal distance travelled by the arrow. 2 
 

 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  

 
 
 
 
(b) With reference to the context, interpret the significance of the constant, 2, in the 1 

formula.  
 

 ..............................................................................................................................................................................   
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................   
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Question 26 (continued)  Marks 
 
(c) Find the maximum height of the arrow above the ground. 2 
 

 ..............................................................................................................................................................................   
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  
 
 ..............................................................................................................................................................................  

 
End of Question 26 
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Question 27 (3 marks)  
 
Prove that cos𝜃𝜃

1+sin𝜃𝜃
− cos𝜃𝜃

1−sin𝜃𝜃
= −2 tan𝜃𝜃.  3 

 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................   
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Question 28 (3 marks) 
 
Sandra buys a slice of cake in the shape of a sector.  
 
The radius is 𝑟𝑟 cm and the sector angle is 𝜋𝜋

6
 radians. 

 
She wants to give half of the slice to her friend Dee. She makes a cut across the sector as shown, 
𝑎𝑎 cm away from the centre. 
 

 
 

Show that when they each have half the slice, 𝑎𝑎 = 𝑟𝑟�𝜋𝜋
6
. 3 

 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 

End of Paper  
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Additional writing space. If you use this space, clearly label each question. 
 
................................................................................................................................................................  
 
................................................................................................................................................................  
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Additional writing space. If you use this space, clearly label each question. 
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Additional writing space. If you use this space, clearly label each question.  
 
................................................................................................................................................................  
 
................................................................................................................................................................  
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