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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.  Factorise the following expression. 
 

𝑥𝑥2 − 2𝑥𝑥 − 3 

 A.  (𝑥𝑥 − 3)(𝑥𝑥 − 1) 

 B.  (𝑥𝑥 − 3)(𝑥𝑥 + 1) 

 C.  (𝑥𝑥 + 3)(𝑥𝑥 + 1) 

 D.  (𝑥𝑥 + 3)(𝑥𝑥 − 1) 

 

2.  What is the coefficient of 𝑥𝑥2 in the following algebraic expression? 
 

(3𝑥𝑥 − 4)(𝑥𝑥2 − 2𝑥𝑥 + 5) 

 A.  3 

 B.  23 

 C.  −10 

 D.  −20 
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3.  Which of the following graph classifies as a function? 

 A.  

 

B.  

 

 C.  

 

D.  
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4.  What is the domain and range of the following function? 
 

 

 A.  Domain: 𝑥𝑥 ∈ [5,∞) 
Range: 𝑦𝑦 ∈ [3,∞) 

 

 B.  Domain: 𝑥𝑥 ∈ [3,∞) 
Range: 𝑦𝑦 ∈ [5,∞) 

 

 C.  Domain: 𝑥𝑥 ∈ [5,∞) 
Range: 𝑦𝑦 ∈ [0,∞) 

 

 D.  Domain: 𝑥𝑥 ∈ [0,∞] 
Range: 𝑦𝑦 ∈ [5,∞] 
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5.  The equation of the quadratic function shown in the diagram is 
 

 

 A.  𝑦𝑦 = (𝑥𝑥 − 1)(𝑥𝑥 − 4) 

 B.  𝑦𝑦 = −(𝑥𝑥 + 1)(𝑥𝑥 + 4) 

 C.  𝑦𝑦 = −2(𝑥𝑥 + 1)(𝑥𝑥 + 4) 

 D.  𝑦𝑦 = −2(𝑥𝑥 − 1)(𝑥𝑥 − 4) 

 

6.  If  cos𝜃𝜃 = 𝑥𝑥 and 0° < 𝜃𝜃 < 90°, then tan𝜃𝜃 is equal to: 

 A.  1
√1 − 𝑥𝑥2

 

 B.  �1 − 𝑥𝑥2 

 C.  √1 − 𝑥𝑥2

𝑥𝑥
 

 D.  𝑥𝑥
√1 − 𝑥𝑥2 
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7.  For the graph of 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) shown below, 𝑓𝑓′(𝑥𝑥) is negative when 
 

 

 A.  −3 < 𝑥𝑥 < 3 

 B.  −3 ≤ 𝑥𝑥 ≤ 3 

 C.  𝑥𝑥 < −3 or 𝑥𝑥 > 3 

 D.  𝑥𝑥 ≤ −3 or 𝑥𝑥 ≥ 3 

 

8.  If 𝐴𝐴 + 𝐵𝐵 = 180°, which of the following statement is true? 
 

I. sin𝐴𝐴 = sin𝐵𝐵 
II. cos𝐴𝐴 = cos𝐵𝐵 
III. tan𝐴𝐴 = tan𝐵𝐵 

 A.  I only 

 B.  II only 

 C.  III only 

 D.  None of them 
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9.  In the figure shown below, the equations of the straight lines 𝐿𝐿1 and 𝐿𝐿2 are 𝑏𝑏𝑏𝑏 + 𝑎𝑎𝑎𝑎 = 𝑎𝑎𝑎𝑎 
and 𝑦𝑦 = 1

𝑐𝑐
 respectively. Where 𝑎𝑎, 𝑏𝑏 and 𝑐𝑐 are constants. Which of the following statements 

are true? 

 
I. 𝑐𝑐 < 0 
II. The gradient of 𝐿𝐿1 = −𝑏𝑏

𝑎𝑎
 

III. 0 < 𝑏𝑏𝑏𝑏 < 1 

 A.  I and II only 

 B.  I and III only 

 C.  II and III only 

 D.  I, II and III 
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10.  A game show host puts two balls randomly into three different boxes (each box may contain 
0 balls, 1 ball or 2 balls).  
 
Participants of the game can choose to open any two of the three boxes. If two balls are 
drawn, they can get a prize.  
 
Find the probability that the participant can get a prize. 

 A.  1
3

 

 B.  2
3

 

 C.  4
9 

 D.  5
9 

 

End of Section I 
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Section II 
 
In Questions 11 - 27, your response should include relevant mathematical reasoning and/or 
calculations. 

 
Question 11 (2 marks) 
 
Simplify the following indices using index laws. 
 

(𝑞𝑞2)3 × �
𝑞𝑞5

𝑞𝑞
�
2

 

 

2 

 

 

 

 

 
 

 

 
Question 12 (3 marks) 
 
Rationalise the following surds. Leave your answer in the simplest form. 
 

 

(a)  6
√3

 

 

1 

  

 

 

 
 

 

(b)  3
√2 + 1 

 

 

2 
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Question 13 (4 marks) 
 
Ms Taylor is picking two marbles from a box. The box contains 2 white and 3 red 
marbles. A marble is drawn at random from the box and returned to the box after its 
colour has been noted, then the second marble is drawn at random from the box. 
 
In the probability tree diagram below, W represents white marbles, and R represents 
red marbles. 
 

 

(a)  Complete the following tree diagram. 
 

 
 

1 

(b)  What is the probability that Ms Taylor picks two marbles of the same colour? 
 

1 

  

 
 

 

(c)  What is the probability that Ms Taylor picks at least one white marble? 
 

1 

  

 
 

 

(d)  Given that the first marble that Ms Taylor picked is red, what is the probability 
that the second marble is white? 
 

1 
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Question 14 (3 marks) 
 
Given that  

𝑓𝑓(𝑥𝑥) = 𝑥𝑥 −
1
𝑥𝑥

 
 

 

(a)  Evaluate 𝑓𝑓(4). 
 

1 

  

 

 

 
 

 

(b)  Show that 𝑓𝑓 is an odd function. 
 

2 
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Question 15 (2 marks) 
 
Solve the following equation. 
 

|9 − 2𝑦𝑦| = 21 
 

2 
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Question 16 (3 marks) 
 
For the following discrete probability distribution: 
 

𝑥𝑥 0 1 2 

𝑃𝑃(𝑋𝑋 = 𝑥𝑥) 
1
4

 
1
2

 
1
4

 

 
 

 

(a)  Calculate the expected value. 
 

1 

  

 

 

 

 

 
 

 

(b)  Hence calculate the variance. 
 

2 
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Question 17 (2 marks) 
 
Differentiate 𝑓𝑓(𝑥𝑥) = 𝑥𝑥2 + 3 using the first principle.  
 
The first principle is given below, 

𝑓𝑓′(𝑥𝑥) = lim
ℎ→0

𝑓𝑓(𝑥𝑥 + ℎ) − 𝑓𝑓(𝑥𝑥)
ℎ

 
 

2 
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Question 18 (2 marks) 
 
A part of an odd function 𝑔𝑔(𝑥𝑥) is shown on the diagram below. Complete the 
following diagram for 𝑔𝑔(𝑥𝑥) over the domain (0,∞). 
 

2 
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Question 19 (2 marks) 
 
In the diagram shown below, P, Q and R are three campsites. P is 9 km due east of R 
and Q is due south of R. The distance between P and Q is 14 km. Find the bearing of 
Q from P to the nearest degree. 
 

 
 

2 
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Question 20 (6 marks) 
 
Solve the following trigonometric equations for 0 ≤ 𝜃𝜃 ≤ 2𝜋𝜋. 
 
(a)  

cos 𝜃𝜃 =
√2
2

 
 

2 

  

 

 

 

 

 
 

 

(b)  cosec θ = −2 
 

2 

  

 

 

 

 

 
 

 

(c)  sin𝜃𝜃 − cos𝜃𝜃 = 0 
 

2 
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Question 21 (6 marks) 
 
Differentiate the following functions. 
 

 

(a)  𝑓𝑓(𝑥𝑥) = 𝑥𝑥2 − 5𝑥𝑥−1 
 

2 

  

 

 

 
 

 

(b)  𝑓𝑓(𝑥𝑥) = (4𝑥𝑥 − 3)4 
 

2 

  

 

 

 

 

 
 

 

(c)  
𝑓𝑓(𝑥𝑥) =

𝑥𝑥2

2𝑥𝑥 + 1
 

 

2 
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Question 22 (6 marks) 
 
The following Venn diagram shows events A and B, where 𝑃𝑃(𝐴𝐴) = 0.3. 
 

 
 

 

(a)  Find the values of 𝑝𝑝 and 𝑞𝑞. 
 

2 

  

 

 

 
 

 

(b)  Hence, find 𝑃𝑃(𝐴𝐴′ ∪ 𝐵𝐵). 
 

1 

  

 

 

 
 

 

(c)  Calculate the probability of 𝑃𝑃(𝐵𝐵|𝐴𝐴). 
 

1 

  

 

 

 
 

 

Question 22 continues on page 22 
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Question 22 (continued) 
 
(d)  Determine whether events A and B are independent. Justify your answer with the 

appropriate mathematical calculations. 
 

2 

  

 

 

 

 

 

 

 
 

 

 
End of Question 22 
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Question 23 (3 marks) 
 
Let 𝑔𝑔(𝑥𝑥) = 𝑥𝑥2 + 𝑏𝑏𝑏𝑏 + 11. The point (−1, 8) lies on the graph of 𝑔𝑔(𝑥𝑥). 
 

 

(a)  Show that 𝑏𝑏 is 4. 
 

1 

  

 

 

 

 

 

 
 

 

(b)  The graph 𝑓𝑓(𝑥𝑥) = 𝑥𝑥2 is transformed to obtain the graph of 𝑔𝑔(𝑥𝑥). Describe this 
transformation. 
 

2 
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Question 24 (3 marks) 
 
Fully simplify the following expression. 
 

sin𝜃𝜃
cos 60°

+
cos(270° − 𝜃𝜃)

tan 45°
 

3 
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Question 25 (3 marks) 
 
Sketch 𝑓𝑓(𝑥𝑥) = (𝑥𝑥 − 1)(𝑥𝑥 − 3)2(𝑥𝑥 + 1) on the axis provided below. Labelling the 𝑥𝑥 
and 𝑦𝑦 intercepts. 
 

3 
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Question 26 (2 marks) 
 
The function 𝑓𝑓(𝑥𝑥) is given on the axis below. Hence sketch the gradient function on 
the same axis. 
 

 
 

 
 

2 
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Question 27 (6 marks) 
 
The equation of a circle is given by 4𝑥𝑥2 + 4𝑦𝑦2 − 4𝑥𝑥 + 8𝑦𝑦 − 5 = 0. It is given that the 
circle cuts the 𝑦𝑦 − 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 at two points A and B respectively as shown on the diagram 
below. 
 

 
 

 

(a)  Show that the centre C has the coordinate of �1
2

,−1�. 
 

2 

  

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Question 27 continues on page 27 
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Question 27 (continued) 
 
(b)  Find the radius of this circle. 

 
1 

  

 

 

 

 
 

 

(c)  Hence, or otherwise, show that ∠𝐴𝐴𝐴𝐴𝐴𝐴 is obtuse. 
 

3 

  

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
End of Question 27 

 
Proceed to Booklet 2 for Questions 28 - 33 
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Section II extra writing space 
If you use this space, clearly indicate which question you are answering. 
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Section II extra writing space 
If you use this space, clearly indicate which question you are answering. 
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Question 28 (3 marks) 

Calculate the area of ∆𝐴𝐴𝐴𝐴𝐴𝐴 to nearest 2 decimal places. 
 

 

3 
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Question 29 (5 marks) 

Let 𝑓𝑓(𝑥𝑥) = √𝑥𝑥 + 4 and 𝑔𝑔(𝑥𝑥) = − 1
𝑥𝑥2−2

. 
 

 

(a)  Find an expression for 𝑔𝑔�𝑓𝑓(𝑥𝑥)� and states its domain. 
 

2 

  

 

 

 

 

 

 
 

 

(b)  Hence, sketch 𝑔𝑔�𝑓𝑓(𝑥𝑥)� over its natural domain. 
 

3 
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Question 30 (6 marks) 

(a)  Prove that the following trigonometric identity is true. 
 

sin𝜃𝜃
sin𝜃𝜃 + cos 𝜃𝜃

+
cos 𝜃𝜃

sin 𝜃𝜃 − cos 𝜃𝜃
=

tan2 𝜃𝜃 + 1
tan2 𝜃𝜃 − 1

 
 

3 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Question 30 continues on page 35 
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Question 30 (continued) 

(b)  Hence, find the exact solution for the following equation for 0 ≤ 𝜃𝜃 ≤ 𝜋𝜋. 
 

sin𝜃𝜃
sin𝜃𝜃 + cos𝜃𝜃

+
cos𝜃𝜃

sin𝜃𝜃 − cos 𝜃𝜃
= 2 

 

3 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

End of Question 30 
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Question 31 (5 marks) 

Consider the following function: 
 

𝑓𝑓(𝑥𝑥) =
1
5

(𝑥𝑥 − 2)2(5 − 𝑥𝑥) 

 
Point 𝑃𝑃(5,0) is on a graph of 𝑓𝑓(𝑥𝑥), as shown below. The tangent at P cuts the  
𝑦𝑦 − axis at 𝑆𝑆. 
 

 
 

 

 

Question 31 continues of page 37 
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(a)  Find the equation of the tangent to the graph 𝑓𝑓(𝑥𝑥) at 𝑃𝑃(5,0). 
 

3 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

(b)  Hence, or otherwise, find the distance of 𝑃𝑃𝑃𝑃 and express it in the form of √𝑏𝑏, 
where 𝑏𝑏 is a positive integer.  
 
 

2 

  

 

 

 

 

 

 

 

 
End of Question 31 

 



38 
 

Question 32 (7 marks) 

A particle moves in a straight line so that its displacement 𝑥𝑥 cm over time 𝑡𝑡 seconds 
is given by: 
 

𝑥𝑥 = 𝑡𝑡�25 − 𝑡𝑡2 
 

 

(a)  Find the initial position of the particle. 
 

1 

  

 

 

 

 
 

 

(b)  Show that the velocity as function of 𝑡𝑡 can be given by: 
 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
25 − 2𝑡𝑡2

√25 − 𝑡𝑡2
 

 

3 

  

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Question 32 continues on page 39 
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Question 32 (continued) 

(c)  Hence, find the total distance travelled by the particle in the first 5 seconds. 
 

3 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

End of Question 32 
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Question 33 (6 marks) 

A biased four-sided die, A, is rolled. Let 𝑋𝑋 be the score obtained when die A is rolled. 
The probability distribution for 𝑋𝑋 is given in the following table. 
 

𝑥𝑥 1 2 3 4 

𝑃𝑃(𝑋𝑋 = 𝑥𝑥) 𝑞𝑞 𝑞𝑞 𝑞𝑞 𝑟𝑟 

 
 

 

(a)  Show that 

𝑞𝑞 =
1
3

(1 − 𝑟𝑟) 
 

1 

  

 

 

 

 
 

 

(b)  Hence, find the smallest and largest possible values of 𝐸𝐸(𝑋𝑋). 
 

2 

  

 

 

 

 

 

 

 

 

 

 

 
 

 

Question 33 continues on page 41 
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Question 33 (continued) 

(c)  A second biased four-sided die, B is rolled. Let 𝑌𝑌 be the score obtained when die 
B is rolled. The probability distribution for 𝑌𝑌 is given the following table. 
 
 

𝑦𝑦 1 2 3 4 

𝑃𝑃(𝑌𝑌 = 𝑦𝑦) 
2
7

 
2
7

 
2
7

 
1
7

 

 
Agnes and Barbara play a game using the 2 dice. Agnes rolls die A once and 
Barbara rolls die B once. The probability that Barbara’s score is less than Agnes’ 
score is 1

2
. 

 
Hence calculate the value of 𝐸𝐸(𝑋𝑋) for die A. 
 

3 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

End of Examination 
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Section II extra writing space 

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

If you use this space, clearly indicate which question you are answering. 
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•Calculate the distance travelled between               
     

 

or        
     

     

2

Find  when 
  

  
    • 1
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Criteria Marks

Provides correct solution• 1

Criteria Marks

•Provide both correct solutions 2

Show that          • 1
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Criteria Marks

•Provide the correct solution 3

•Calculate the value of   
 

 
 2

Show that 
 

 
   

 

 
   

 

 
 • 1
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