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2024 TRIAL EXAMINATION 

   

Mathematics Extension 1 
 
General 
Instructions 

• Reading time – 10 minutes  
• Working time – 2 hours  
• Write using black pen  
• Calculators approved by NESA may be used  
• A reference sheet is provided at the back of this paper  
• For questions in Section II, show relevant mathematical 

reasoning and/ or calculations 
 

Total marks: 
70 

Section I – 10 marks (pages 3–9) 

• Attempt Questions 1–10  
• Allow about 15 minutes for this section  
 
Section II – 60 marks (pages 10–16) 

• Attempt Questions 11–14 
• Allow about 1 hour and 45 minutes for this section 
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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. For which values of 𝑥𝑥 is |𝑥𝑥 − 1| ≥ 4? 

  

 (A) −3 ≤ 𝑥𝑥 ≤ 5 

 (B) 𝑥𝑥 ≤ −3, 𝑥𝑥 ≥ 5 

 (C) 𝑥𝑥 ≥ 5 

 
(D) −3 < 𝑥𝑥 ≤ 5 

 
 
 

 

2. Given the substitution 𝑡𝑡 = tan
𝜃𝜃
2

, the expression 
1 − cos 𝜃𝜃

sin 𝜃𝜃
 can be written as 

  

 (A) 𝑡𝑡 

 (B) 0 

 (C) 
1
𝑡𝑡

 

 (D) 2𝑡𝑡 
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3. This graph shows 𝑦𝑦 = 𝑓𝑓(𝑥𝑥). 
 

 
 Which of the following graphs best represents 𝑦𝑦2 = 𝑓𝑓(𝑥𝑥)? 
   

 

(A) 

 

(B) 

 
     

 

(C) 

 

(D) 

 
     

 
 
  

𝑥𝑥 

𝑦𝑦 

𝑦𝑦 = 1 

𝑥𝑥 

𝑦𝑦 

𝑦𝑦 = 1 

𝑥𝑥 

𝑦𝑦 

𝑦𝑦 = 1 

𝑥𝑥 

𝑦𝑦 

𝑦𝑦 = 1 

𝑥𝑥 

𝑦𝑦 

𝑦𝑦 = 1 
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4. In how many ways can 7 people, chosen from a group of 12 people, be arranged around 
a table? 

   

 (A) 11!
4! 7

 

 (B) 11!
4!

 

 (C) 12!
5! 7

 

 (D) 12!
5!

 

 
 

 
5. The polynomial 𝑃𝑃(𝑥𝑥) = 3𝑥𝑥3 + 𝛼𝛼𝑥𝑥2 + 𝛽𝛽𝑥𝑥 + 𝛾𝛾 has roots 3 and −2, with one of them being 

a double root.  
 
What is a possible value of 𝛽𝛽? 

   

 (A) −3 

 (B) −9 

 (C) 3 

 (D) 9 
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6. Which function best describes the following graph?  

 

 
  

 (A) 𝑦𝑦 =
3
2

cos−1 �−
𝑥𝑥
2

� 

 (B) 𝑦𝑦 =
2
3

cos−1 �−
𝑥𝑥
2

� 

 (C) 𝑦𝑦 =
3
2

cos−1(−2𝑥𝑥) 

 (D) 𝑦𝑦 =
2
3

cos−1(−2𝑥𝑥) 
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7. The integral of cos2 2𝑥𝑥 is 
   

 (A) 1
2

(1 + cos 4𝑥𝑥) + 𝑐𝑐 

 (B) 1
2

(1 − cos 4𝑥𝑥) + 𝑐𝑐 

 (C) 
1
2 �𝑥𝑥 +

1
4

sin 4𝑥𝑥� + 𝑐𝑐 

 (D) 
1
2 �𝑥𝑥 −

1
4

sin 4𝑥𝑥� + 𝑐𝑐 

 
 
 

8. Which of the following vector pairs creates an acute angle of approximately 25°? 
  

 (A) 𝑢𝑢
~

= −2 𝑖𝑖
~

+ 3𝑗𝑗
~

  and  𝑣𝑣
~

= 2 𝑖𝑖
~

− 3𝑗𝑗
~

 

 (B) 𝑢𝑢
~

= 2 𝑖𝑖
~

+ 3𝑗𝑗
~

  and  𝑣𝑣
~

= −𝑖𝑖
~

+ √3𝑗𝑗
~

 

 (C) 𝑢𝑢
~

= 2 𝑖𝑖
~

+ 3𝑗𝑗
~

  and  𝑣𝑣
~

= 0 𝑖𝑖
~

+ 3𝑗𝑗
~

 

 (D) 𝑢𝑢
~

= 2 𝑖𝑖
~

+ 3𝑗𝑗
~

  and  𝑣𝑣
~

= 𝑖𝑖
~

+ 7𝑗𝑗
~
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9. 

 
  
 The differential equation that best represents the slope �ield above is 
  

 (A) 𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

=
𝑥𝑥 + 𝑦𝑦

𝑥𝑥
 

 (B) 
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

=
𝑥𝑥

𝑥𝑥 + 𝑦𝑦
 

 (C) 
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

=
𝑥𝑥

𝑦𝑦 − 2
 

 
(D) 𝑑𝑑𝑦𝑦

𝑑𝑑𝑥𝑥
=

𝑦𝑦
𝑥𝑥 − 2
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10. Let 𝑋𝑋 be a discrete random variable with binomial distribution, such that 

𝑋𝑋~𝐵𝐵𝑖𝑖𝐵𝐵(2.4, 1.68). 
 
The values of 𝐵𝐵 (the number of independent trials) and 𝑝𝑝 (the probability of success in 
each trial) are 

  

 (A) 𝐵𝐵 = 8, 𝑝𝑝 = 0.3 

 (B) 𝐵𝐵 = 6, 𝑝𝑝 = 0.3 

 (C) 𝐵𝐵 = 8, 𝑝𝑝 = 0.4 

 (D) 𝐵𝐵 = 6, 𝑝𝑝 = 0.4 

 
 

End of Section I 
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Section II 
 
60 Marks 
Attempt Questions 11–14  
Allow about 1 hour and 45 minutes for this section 
 
Begin each question in a new writing booklet. Extra writing booklets are available. 
 
For questions in Section II, your responses should include relevant mathematical reasoning 
and/or calculations. 
 
 
Question 11 (14 marks) Begin a new Writing Booklet. 
 

(a) Convert the following parametric equations to Cartesian form, with 𝑦𝑦 as the 
subject. 

2 

 𝑥𝑥 = 3 − 𝑡𝑡2 
𝑦𝑦 = 2𝑡𝑡 + 1 

 

    
 
 

(b) Solve 
2

𝑥𝑥 − 1
≥ 𝑥𝑥. 3 

    
  
 

(c) Integrate �
𝑑𝑑𝑥𝑥

5 + 4𝑥𝑥2 2 

   
  
 

(d) De�ine vectors 𝑎𝑎
~

= � 4
−1� , 𝑏𝑏

~
= �−2

−3�  and 𝑐𝑐 = � 2 
6 �.  

   
 i. Find 2𝑎𝑎

~
− 𝑐𝑐

~
. 1 

    
 ii. Find �𝑎𝑎

~
�. 1 

    
 iii. Find 𝑏𝑏

~
�, the unit vector in the direction of 𝑏𝑏

~
. 1 

    
 iv. Find 𝑝𝑝𝑝𝑝𝑝𝑝𝑗𝑗𝑎𝑎

~
�𝑐𝑐

~
�. 2 

    
  

Question 11 continues on next page 
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(e) The graph of function 𝑓𝑓(𝑥𝑥) = sin−1(𝑥𝑥 − 1) is shown below.  
 

 

 

   
 i. State the range of the inverse function, 𝑓𝑓−1(𝑥𝑥). 1 
    
 ii. How many points of intersection exist between 𝑓𝑓(𝑥𝑥) and 𝑓𝑓−1(𝑥𝑥)? 

Justify your answer. 
1 

    
  
 

End of Question 11 
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Question 12 (16 marks) Begin a new Writing Booklet. 
 

(a) If cos 𝜃𝜃 = −
5
8

 and tan 𝜃𝜃 < 0, 2 

 determine the exact value of sin 𝜃𝜃 in its simplest form.  
    

  
 

(b) A polynomial, 𝑃𝑃(𝑥𝑥), is given by 𝑃𝑃(𝑥𝑥) = 𝑥𝑥4 − 11𝑥𝑥3 + 24𝑥𝑥2 + 4𝑥𝑥 − 32.  
   
 i. Show that 𝑃𝑃(𝑥𝑥) has a zero, 𝑥𝑥 = 2, of multiplicity two. 2 
    
 ii. By polynomial division, deduce the remaining zeros and hence write 

𝑃𝑃(𝑥𝑥) as a product of its linear factors. 
3 

    
  
 

(c) A school survey about student experiences in Year 12 consists of six 
questions. Each question has two possible answers, True or False, and 
students are required to answer every question. 
 

2 

 How many students must complete the survey to ensure that at least three 
sets of responses are identical?  

    
  
 

 

(d) Solve sin �𝑥𝑥 +
𝜋𝜋
3

� cos �𝑥𝑥 −
𝜋𝜋
3

� =
1 + √3

4
, 0 ≤ 𝑥𝑥 ≤ 2𝜋𝜋. 

 

4 

    
  
 

(e) Prove by mathematical induction that 32𝑛𝑛+1 + 2𝑛𝑛+2 is divisible by 7 for 
integers 𝐵𝐵 ≥ 1. 

3 

    
  
 

End of Question 12 
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Question 13 (15 marks) Begin a new Writing Booklet. 
 

(a) Using the substitution 𝑢𝑢 = sin2 𝑥𝑥 , evaluate �
sin 2𝑥𝑥

sin2 𝑥𝑥 − 1
𝑑𝑑𝑥𝑥

𝜋𝜋
3

0
. 3 

    
 
 

(b) A spherical, latex balloon is �illed with helium to an initial radius of 20 cm, 
allowing it to �loat. Over time, helium escapes through pores in the surface 
of the balloon, such that its radius decreases at a rate of 1.6 cm h−1. 

 

   
 i. At what rate is the volume (in cm3 h−1) of the balloon decreasing 

when its radius reaches 10 cm? 
Answer correct to 1 decimal place. 

2 

    
 ii. The balloon is considered to be ‘de�lated’ once its volume reaches 

800 cm3. 
How many hours will it take the balloon to reach this state? 

2 

    
  
 

(c) In ceramic kilns, the thermocouple is the device that reports the temperature 
to the user.  
 
In an old kiln, the thermocouple is faulty and fails somewhere around the 
900°C mark, meaning the user is unable to determine whether the kiln is 
correctly reaching higher temperatures. 
 
Six hours after the kiln begins to cool, the temperature is recorded at 750°C. 
A second measurement of 500°C was recorded after another three hours. 
 
The rate of change of the temperature in the kiln is proportional to the 
difference between its temperature and the room temperature of 80°C. This 
can be modelled using Newton’s Law of Cooling, 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑡𝑡

= −𝑘𝑘(𝑑𝑑 − 𝐴𝐴), 
where 𝑑𝑑 is the temperature in degrees Celsius at time 𝑡𝑡 hours after 
the kiln has begun to cool. 
 

Calculate the initial temperature of the kiln. 

4 

   
 
 

Question 13 continues on next page 
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(d) Consider the differential equation 
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

= 𝑥𝑥𝑦𝑦 − 2𝑥𝑥.  

   
 i. Find the gradient of the tangent to the solution curve that passes 

through the point (2, 3), at that point. 
1 

    
 ii. Find the equation of the solution curve to the DE that passes through 

the point (2, 3). 
3 

    
  
 

End of Question 13 
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Question 14 (15 marks) Begin a new Writing Booklet. 
 

(a) The latest product in a range of torches is considered faulty if its bulb 
produces light of less than 2000 lumens. 
 
The manufacturer has concluded that the chance of producing a faulty torch 
is 4.3%. 
 
A random sample of 40 torches is selected post-manufacturing and the 
strength of its light is tested. 
 
Assuming the sample proportion is normally distributed, use the table of 
values provided to �ind the probability that the percentage of torches with 
faulty bulbs lies between 5% and 10%. 

3 

   
 
 

(b) Find the term independent of 𝑥𝑥 in the expansion of �2𝑥𝑥2 −
3
𝑥𝑥�

6

. 3 

    
 
 

Question 14 continues on next page 
  



2024 Mathema�cs Extension 1 – Trial Exam HHHS 

16 
 

 
(c) In a game of cornhole, players take turns throwing a small, fabric bean bag at 

a hole in an inclined board. 
 
Let the origin 𝑂𝑂 of a Cartesian coordinate system be at the point where a 
player stands with 𝑖𝑖

~
 representing the unit vector in the positive 𝑥𝑥 direction 

and 𝑗𝑗
~

 representing the unit vector in the positive 𝑦𝑦 direction. Distances are 

measured in metres and time is measured in seconds. 
 
In this instance, the board is inclined at an angle of 30° and begins 3 m from 
the player, as shown in the diagram below. A given bag leaves a player’s hand 
1 m above the origin at an angle 𝜃𝜃° above the horizontal. 
 
The position vector of the bean bag 𝑡𝑡 seconds after leaving the player’s hand 
is given by 

𝑝𝑝
~

(𝑡𝑡) = (3𝑡𝑡)𝑖𝑖
~

+ (1 + 5𝑡𝑡 − 4.9𝑡𝑡2)𝑗𝑗
~

, 𝑡𝑡 ≥ 0. 

 

 

 

 

 

   
 i. Find the speed, in metres per second, of the bean bag when it leaves 

the player’s hand. 
2 

    
 ii. Find the angle 𝜃𝜃°. 1 
    
 iii. Find the maximum height above 𝑂𝑂 reached by the bag. 

Answer in metres, correct to 1 decimal place. 
2 

    
 iv. Find the length of time the bag spends in the air. 3 
    
 v. Given the above equation results in the bag passing through the hole, 

�ind the distance of the hole from the bottom of the board, along its 
length. 

1 

 
 

End of Examination 

𝜃𝜃° 

𝑦𝑦 

𝑥𝑥 

inclined 
board 𝜋𝜋

6
 

3 m 
𝑂𝑂 

1 m 
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