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Section I 
 

10 marks 

Attempt Questions 1–10 

Allow about 15 minutes for this section 

 

Use the multiple-choice sheet for Question 1–10. 

 

1 Which graph represents the curve 𝑦 = sin 𝑥? 

 (A)   

 (B)  

 (C)  

 (D)  
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2 A spinner can land on the colour red, blue, yellow or green. 

 

After the spinner is spun 50 times, the results are recorded in the table below. 

 

Colour Red Blue Yellow Green 

Frequency 13 12 10 15 

 

What is the relative frequency of spinning a red or green? 

 (A)  14

25
 

 (B) 27

50
 

 (C) 1

2
 

 (D) 23

50
 

 

 

3 The following graph shows a function 𝑦 = 𝑓(𝑥).  

 

 

 

 

 

 

 

 

 

 

 

 

 

At which 𝑥 value is 𝑓(𝑥) < 0 and 𝑓′(𝑥) > 0? 

 (A)  𝑥 = 𝑎 

 (B) 𝑥 = 𝑏 

 (C) 𝑥 = 𝑐 

 (D) 𝑥 = 𝑑 
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4 Which equation represents the cubic curve shown? 

 

 (A)  𝑦 = (𝑥 + 1)(𝑥 − 2)2 

 (B) 𝑦 = (𝑥 + 1)2(𝑥 − 2) 

 (C) 𝑦 = (𝑥 − 1)(𝑥 + 2)2 

 (D) 𝑦 = (𝑥 − 1)2(𝑥 + 2) 

 

 

5 What is the exact value of cos 30° + sin 135°? 

 (A)  √3 − 1

2
 

 (B) √3 + 1

2
 

 (C) √3 − √2

2
 

 (D) √3 + √2

2
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6 The graph 𝑦 = −√2 − 𝑥2 can be described as 

 (A)  One-to-one 

 (B) One-to-many 

 (C) Many-to-one 

 (D) Many-to-many 

 

 

7 The Venn diagram shows the number of scores in two sets 𝐹 and 𝐺. 

 

 

 

 

 

 

 

 

 

 

 

 

 

If 𝑃(𝐺̅) =
1

2
, what is the value of 𝑥. 

 (A)  𝑥 = 1 

 (B) 𝑥 = 8 

 (C) 𝑥 = 11 

 (D) 𝑥 = 29 
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8 Let 𝑓 be the function defined by the following: 

 

𝑓(𝑥) {
 tan 𝑥 ,        𝑥 < 0   

   −𝑥2,     0 ≤ 𝑥 ≤ 2
𝑥 + 2,        2 ≤ 𝑥  

 

 

For which 𝑥 value(s) is 𝑓 not continuous? 

 (A)  0 only 

 (B) 2 only 

 (C) Both 0 and 2 

 (D) Neither 0 nor 2 

 

 

9 The true bearing of Point A to Point B is 𝑋°, while the true bearing of Point B to Point A is 

𝑌°, where 0° ≤ 𝑋 < 360° and 0° ≤  𝑌 < 360°. 

 

Which relationship must be true for 𝑋 and 𝑌? 

 (A)  |𝑋° − 𝑌°| = 90° 

 (B) |𝑋° − 𝑌°| = 180° 

 (C) 𝑋° + 𝑌° = 180° 

 (D) 𝑋° + 𝑌° = 360° 
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10 The following curve shows a parabola of the form 𝑦 = −𝑥2 + 𝑐. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The line 𝑦 =
1

𝑐
𝑥 + 𝑐 is graphed on the same Cartesian plane as 𝑦 = −𝑥2 + 𝑐, for 𝑐 ≠ 0. 

 

Which statement is correct about the number of points of intersection between the two 

graphs? 

 (A)  The two graphs will never intersect for any 𝑐 > 0 values. 

 (B) The graphs will always intersect exactly once. 

 (C) The graph will intersect once for some 𝑐 values, and twice for other 𝑐 values. 

 (D) The graphs will always intersect exactly twice. 

 

 

 

 

 

 

 

 

 

 

 

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) 

 

Solve the equation |3𝑥 + 2| = 14 2 
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Question 12 (5 marks)  

 

Differentiate the following functions:  

(a) 𝑓(𝑥) = 𝑥15 1 

  

 

 
 

 

(b) 𝑔(𝑥) = 5√𝑥 + 4 2 

  

 

 

 

 
 

 

(c) 
ℎ(𝑥) =

1

𝑥3
− 11𝑥 

2 

  

 

 

 

 
 

 

 

 

 

 

 

 



 

– 12 – 

D
o

 N
O

T
 w

rite
 in

 th
is

 a
re

a
. 

Question 13 (3 marks) 

 

The diagram shows a triangle 𝐴𝐵𝐶. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Use the sine rule to find length 𝐴𝐶, correct to 3 significant figures. 

3 

 

 

 

 
 

 

 

Question 14 (2 marks) 

 

For stringed instruments, the frequency of vibrations (in cycles per second) varies inversely 

with the length of the string (in cm). 

 

A 64 cm stringed instrument has a frequency of 150 cycles per second. Find the frequency of 

a 60 cm string. 

2 
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Question 15 (4 marks)  

 

Ms Taylor is competing on a game show. In this show, there are a total of 11 suitcases, 3 of 

which contain prize money. She chooses 2 suitcases, and wins the prize money contained in 

those suitcases, if there is any. 

 

Below, W represents Ms Taylor winning prize money, and N represents Ms Taylor not 

winning money, 

 

(a) Complete the branches on the diagram below for the second stage. 1 

(b) What is the probability that Ms Taylor does not win a prize? 1 

  
 

 

(c) What is the probability that Ms Taylor wins at least one prize?  1 

  
 

 

(d) Given that the first suitcase Ms Taylor opens has no money, what is the probability that 

the second suitcase will contain money?  

1 
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Question 16 (4 marks) 

 

A tank of water is being drained, and the quantity (𝑄) of water remaining in the tank after 𝑡 

minutes can be shown by the graph. It takes 7 minutes to completely drain the tank. 

 

The graph has the equation 𝑄(𝑡) = 20(𝑡 − 8)2 − 20 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Show that the average rate of change is –180 L/ min. 2 

  

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Question 16 continues on page 15 

 



 

 

 

  – 15 –  

D
o

 N
O

T
 w

ri
te

 i
n

 t
h

is
 a

re
a

. 

Question 16 (continued) 

 

(b) Find the time at which the instantaneous rate of change is –180 L/ min. 2 

  

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

End of Question 16  
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Question 17 (4 marks)  

 

Solve the following equations for 0 ≤ 𝑥 ≤ 2𝜋.  

(a) 
sin 𝑥 =

1

√2
 

2 

  

 

 

 

 
 

 

(b) 
sec 𝑥 = −

2

√3
 

2 
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Question 18 (3 marks) 

 

Consider the function  

𝑓(𝑥) =
𝑎

𝑥
+ 2𝑥

3
2 

 

for some constant 𝑎. 

 

It is known that 𝑓′(4) = 7. Find the value of 𝑎. 

3 
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Question 19 (4 marks)  

 

The following graph shows the relationship 𝑦 = 𝑓(𝑥), where 𝑓(𝑥) = |𝑎𝑥 + 𝑏|.  

(a) What is one set of possible values for 𝑎 and 𝑏? 2 

  

 
 

 

(b) Sketch the graph 𝑦 = 𝑓(−𝑥), showing any intercepts. 2 
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Question 20 (3 marks)  

 

Ms Taylor lives in Town 𝐴, and went on a hiking trip. She hiked 10.8 km, on a bearing of 

095°T to point 𝑇. 

 

Another town, Town 𝐵, is located 6 km away from Town 𝐴, on a bearing of 019°T. 

 

 

 

(a) Explain why angle 𝐵𝐴𝑇 is 76°. 1 

  

 
 

 

(b) Ms Taylor needs to return to one of the towns, Town 𝐴 or Town 𝐵. Which town is 

closer to her from point 𝑇? Justify your answer with appropriate calculations. 

2 
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Question 21 (4 marks)  

 

For the following, find 
𝑑𝑦

𝑑𝑥
.  

(a) 
𝑦 = (7𝑥 + 4)(𝑥 + 1)

4
3 

2 

  

 

 

 

 

 

 

 
 

 

(b) 
𝑦 =

2𝑥 + 5

𝑥2 + 𝑥
 

2 

  

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 



 

 

 

  – 21 –  

D
o

 N
O

T
 w

ri
te

 i
n

 t
h

is
 a

re
a

. 

Question 22 (3 marks) 

 

Determine the number of points of intersection between the following graphs: 

 

𝑦 = 3𝑥2 + 7𝑥 + 4 

𝑦 = −𝑥2 + 1 

3 
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Question 23 (3 marks) 

 

The following graph shows a function 𝑦 = 𝑓(𝑥). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sketch the graph of 𝑦 = 𝑓′(𝑥). 

3 
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Question 24 (4 marks) 

 

The equation 𝑦 = 2𝑥2 − 5𝑥 + 1 has a tangent at a point (𝑥1, 𝑦1) with a gradient of 3. 

 

Find the equation of the normal to the curve at the point (𝑥1, 𝑦1). 

4 
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Question 25 (6 marks)  

 

The displacement (in metres) of a particle after 𝑡 seconds is given by the relationship 

 

𝑥(𝑡) =
1

𝑡2 + 1
 

 

where 𝑡 ≥ 0. 

 

(a) State the initial position of the particle. 1 

  

 

 
 

 

(b) Show that the velocity can be given by 
𝑑𝑥

𝑑𝑡
= −

2𝑡

(𝑡2+1)2 2 

  

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Question 25 continues on page 25 
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Question 25 (continued) 

 

(c) Find the time(s) when the acceleration is 0 m/s2. 3 

  

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

End of Question 25 
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Question 26 (5 marks)  

 

(a) Show that 

2 cos2 𝑥 − 3 sin2 𝑥 + 1 = 5 cos2 𝑥 − 2 

2 

  

 

 

 

 

 

 
 

 

(b) Hence, solve the following equation for 0° ≤ 𝑥 ≤ 360°, giving answers to the nearest 

degree. 

2 cos2 𝑥 − 3 sin2 𝑥 + 1 = 0 

3 

  

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Proceed to Booklet 2 for Questions 27 – 34 
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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 27 (5 marks)  

 

In a group of 100 students, some study Mathematics (𝑀), some study Chemistry (𝐶). Some 

study both Mathematics and Chemistry, while some study neither. 

 

(a) How many students are in the set 𝑀̅ ∪ 𝐶? 1 

  

 
 

 

(b) Explain why the events 𝑀 and 𝐶 are not mutually exclusive. 1 

  

 

 
 

 

(c) If a student is chosen at random from this group, what is 𝑃(𝐶|𝑀)? 1 

  

 

 
 

 

 

 

 

 

Question 27 continues on page 31 
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Question 27 (continued) 

 

(d) Determine whether the events 𝑀 and 𝐶 are independent. 2 
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Question 28 (4 marks)  

 

A travelling boat spots a 140 metres vertical cliff on a true bearing of 312°. The angle of 

elevation from the boat to the top of the cliff is 29°. 

 

 

 

(a) Show that the distance 𝑑 metres from the boat to the base of the cliff can be given by  

 

𝑑 =
140

tan 29°
 

1 

  

 

 

 

 

 
 

 

 

 

 

 

 

Question 28 continues on page 33 

 



 

 

 

  – 33 –  

D
o

 N
O

T
 w

ri
te

 i
n

 t
h

is
 a

re
a

. 

Question 28 (continued) 

 

(b) The boat travels due north, until it is directly east of the base of the cliff, meaning 

∠𝐵𝐷𝐶 = 90°. 

 

Find the new angle of elevation of the boat to the top of the cliff, correct to the nearest 

degree.  

3 

  

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

End of Question 28 
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Question 29 (5 marks)  

 

The following equation represents the graph of the circle shown, centred at 𝑂. 

 

𝑥2 − 12𝑥 + 𝑦2 + 4𝑦 + 27 = 0 

 

 

 

 

(a) Show that the radius of the circle is √13 units. 1 

  

 

 

 

 

 
 

 

 

 

 

 

 

 

Question 29 continues on page 35 
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Question 29 (continued) 

 

(b) Find the angle 𝐴𝑂𝐵, correct to the nearest minute 2 

  

 

 

 

 

 

 

 
 

 

(c) Hence, find the shaded area, correct to 3 significant figures. 2 

  

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

End of Question 29 
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Question 30 (3 marks)  

 

The function 𝑦 = √4𝑥 + 1 has been graphed below. The dotted line shows the tangent to the 

curve at the point (2, 3). 

 

Find the angle the tangent line makes to the 𝑥-axis from the positive side (𝜃), correct to the 

nearest degree. 

 

 

3 
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Question 33 (3 marks)  

 

Let 𝑓(𝑥) = √𝑥 and 𝑔(𝑥) =
1

𝑥2−3
.  

 

By finding an expression for 𝑔(𝑓(𝑥)), sketch the function 𝑦 = 𝑔(𝑓(𝑥)) over its natural 

domain. 

3 
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Question 34 (5 marks)  

 

Use the following information for both parts (a) and (b).  

 

For an angle 𝜃, where 𝜋 ≤ 𝜃 ≤ 2𝜋, cos 𝜃 =
2

3
. 

 

(a) 
Without finding 𝜃, explain why sin 𝜃 = −

√5

3
 

2 

  

 

 

 
 

 

(b) Simplify the following expression, leaving your answer in the form 𝑎√5 + 𝑏, where 𝑎 

and 𝑏 are real numbers.  
cos 𝜃 + 2 sin 𝜃

tan 𝜃 − 3 sin 𝜃
 

3 
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Question 35 (4 marks)  

 

A bag contains 𝑛 identically shaped balls, 𝑘 of which are black and remaining are white.  

 

▪ When one ball is chosen at random, the probability of choosing a white ball is 
13

15
. 

▪ When two balls are chosen at random without replacement, the probability of choosing 

two black balls is 
1

66
. 

 

Determine the number of balls 𝑛 in the bag, and the number of black balls 𝑘, assuming 𝑘 ≠ 0. 

4 
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Question 36 (2 marks)  

 

The graph below shows a function 𝑦 = 𝑓(𝑥), and its tangent at the point (0, 9) represented by 

line 𝑙. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Given a new function 𝑔(𝑥) = √𝑓(𝑥), find the value of 𝑔′(0). 

2 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

End of paper
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Section II extra writing space 

If you use this space, clearly indicate which question you are answering. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 










































































