
 

 

 

 

 
 

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 
 In Questions 11-14, show relevant mathematical reasoning and/or 

calculations 
 

Total Marks: 
70 

Section I – 10 marks (pages 3-6) 
 Attempt all Questions 1–10 
 Allow about 15 minutes for this section 

 
Section II – 60 marks (pages 7-12)  

 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 Question 1–10. 

 

1. In how many way can the letters of the word SUCCESS be arranged? 

 

(A) 7! 

(B) 
7!

2!
 

(C) 
7!

2! 3!
 

(D) 4! 

 

 

 

2. The parametric equations  form a  

 

(A) Line 

(B) Parabola 

(C) Circle 

(D) Rectangular Hyperbola 

 

 

 

3. Which if the following vectors is perpendicular to [
−2
3
]? 

 

(A) [
−2
3
] 

(B) [
−3
2
] 

(C) [
−6
−4
] 

(D) [
−4
6
] 

 

  

𝑥 = 𝑐𝑡, 𝑦 =
𝑐

𝑡
 



2020 Mathematics Extension 1  HHHS 

- 4 - 
 

 

4. The parametric form of a function is given as 𝑦 = sin 𝑡 + 1, 𝑥 = cos 𝑡. 

The Cartesian form of the function is 

 

(A) 𝑦 = 𝑥 + 1 

(B) 𝑥2 = 𝑦2 

(C) 𝑥2 + (𝑦 − 1)2 = 1 

(D) tan 𝑡 =
𝑦 − 1

𝑥
 

 

 

 

5. The quadratic equation 3𝑥2 − 5𝑥 − 6 = 0 has roots of 𝛼 and 𝛽. 

The value for the expression 𝛼2 + 𝛽2 is  

 

(A) 
5

3
 

(B) 
61

9
 

(C) 
−11

9
 

(D) −2 

 

 

 

6. Which of the following expressions is equivalent to 2 sin 5𝜃 cos 3𝜃 

 

(A) sin 8𝜃 + sin 2𝜃 

(B) cos 8𝜃 + cos 2𝜃 

(C) sin 8𝜃 − sin 2𝜃  

(D) cos 8𝜃 − cos 2𝜃 
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7. A differential equation is given by 𝑦′ = 𝑥𝑦 − 2𝑦 

 

Which of the following slope fields best represents the differential equation? 

 

(A) 

 

(B) 

 

  

(C) 

 

(D) 

 

  

 

 

 

8. If 𝐴 and 𝐵 are the points (−1, 4) and (3, 7) respectively, then the unit vector in the 

direction of 𝐴𝐵
→  

 is 

 

(A) 
2

5
𝑖
~
+
11

5
𝑗
~

 

(B) 4𝑖
~
+ 3𝑗

~
 

(C) −3𝑖
~
+ 28𝑗

~
 

(D) 
4

5
𝑖
~
+
3

5
𝑗
~

 

 

 

 

  

𝑦 

𝑥 

𝑦 

𝑥 

𝑦 

𝑥 

𝑦 

𝑥 
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9. Which of the following sketches best represents |𝑦| = tan−1(𝑥)? 

 

(A) 

 

(B) 

 
 

  

(C) 

 

(D) 

 

  

 

 

 

10. The letters A, B, C and D are used to form a four letter word. 

How many words can be written such that D comes before A? 

 

(A) 3 

(B) 6 

(C) 12 

(D) 24 

 

 

End of Section I 
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Section II 
 

60 marks 

Attempt Questions 11–14 

Allow about 1 hours and 45 minutes for this section 

 

Answer each question in a separate writing booklet.  

 

In Questions 11–14, your responses should include relevant mathematical reasoning and/or 

calculations. 

 

Question 11 (15 marks) Begin a new Writing Booklet 

 

(a) Solve 2 

 

 

 

(b) Solve |2𝑥 + 3| ≤ 7. 1 

 

 

 

(c) The sketch below shows the curve 𝑦 = 𝑓(𝑥), with the point (𝑎, 𝑎) shown. 2 

Copy or trace this into your writing booklet and sketch the inverse relation,  

𝑦 = 𝑓−1(𝑥) on the same axes. 

 

 
 

Question 11 continues on next page 

  

(𝑎, 𝑎) 

𝑥 

𝑓(𝑥) 

𝑥

𝑥 − 1
< 3. 
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(d) The cubic equation 𝑥3 + 3𝐴𝑥2 − 4𝐴 = 0, where 𝐴 > 0, has roots 𝛼, 𝛽 and 𝛼 + 𝛽. 

 

(i) Use the sum of roots to show that 1 

 

(ii) Use the sum of the products of pairs of roots to show that  2 

 

(iii) Show that 2 

 

  

 

(e) Find 

 

(i)  2 

 

 

 

(ii)  3 

 

 

 

End of Question 11 

  

𝛼 + 𝛽 = −
3

2
𝐴. 

𝛼𝛽 = −
9

4
𝐴2. 

𝐴 =
2

√3
. 

∫
−1

√1
4
− 𝑥2

𝑑𝑥 

∫sin2 2𝑥 𝑑𝑥 
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Question 12 (15 marks) Begin a new Writing Booklet 

 

(a) Using the substitution 𝑢 = sin 𝑥, evaluate 3 

∫
3cos 𝑥

1 + sin 𝑥
𝑑𝑥

𝜋
3

𝜋
6

 

 

 

 

(b) An extended family sits down to dinner at a round table. The family consists of  

5 adults, and 2 children.  

 

Find the number of arrangements possible 

 

(i) If there are no restrictions placed on seating. 1 

 

(ii) If two of the adults must sit together. 1 

 

(iii) If neither of the children can be seated together. 2 

 

 

 

(c) Consider the equation cos 𝑥 − 2 sin 𝑥 = 1, for −𝜋 ≤ 𝑥 ≤ 𝜋. 

 

(i) Show that the equation can be written as 𝑡2 + 2𝑡 = 0, where  2 

 

(ii) Hence, solve the equation for −𝜋 ≤ 𝑥 ≤ 𝜋, giving solutions to the  2 

2 decimal places where necessary. 

 

 

 

(d) Water is being drained from a spout in the bottom of a cylindrical tank. According 

to Torricelli’s Law, the volume 𝑉 of water left in the tank obeys the differential 

equation 
𝑑𝑉

𝑑𝑡
= −𝑘√𝑉 

 where 𝑘 is a constant. 

 

(i) Use separation of variables to find the general solution to this equation. 1 

 

(ii) Suppose the tank initially holds 30L of water, which initially drains at a 

rate of 1.8 L/min. How long will it take for the tank to drain completely? 3 

 

 

End of Question 12 

 

  

𝑡 = tan
𝑥

2
. 
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Question 13 (15 marks) Begin a new Writing Booklet 

 

(a) The surface area of a sphere (𝑆 = 4𝜋𝑟2) of radius 𝑟 metres is decreasing at a rate 

of 0.8 m2/s at an instant when 𝑟 = 2.3. 

Calculate the rate of decrease, at this instant, of the radius of the sphere. 2 

  

 

 

(b) Prove by mathematical induction,   

for all integers 𝑛 ≥ 1. 3 
 

 

 

 

(c)   (i) Prove the trigonometric identity cos 3𝜃 = 4 cos3 𝜃 − 3 cos 𝜃.  3 

 

 (ii)  Hence, find expressions for the exact values of the solutions to the  3 

   equation 8𝑥3 − 6𝑥 = 1.  

 

 

 

(d) In the parallelogram 𝑂𝐴𝐵𝐶, 𝑂𝐴
→  

= 𝑎
~

 and 𝑂𝐶
→  

= 𝑐
~

. 

 
𝑋 is the midpoint of the line 𝐴𝐶, and 𝑂𝐶𝐷 is a straight line such that the ratio 

𝑂𝐶: 𝐶𝐷 = 𝑘: 1. 

 

(i) Find 𝑂𝑋
→  

 in terms of 𝑎
~

 and 𝑐
~

. 1 

 

(ii) Write an expression for 𝑂𝐷
→  

. 1 

 

(iii) Given 𝑋𝐷
→  

= 3𝑐
~
−
1

2
𝑎
~

, find the value of 𝑘. 2 

 

End of Question 13 

  

𝐵 

𝐶 

𝑂 

𝐴 

𝐷 

𝑐
~

 

𝑎
~

 

𝑎 + 𝑎𝑟 + 𝑎𝑟2 +⋯+ 𝑎𝑟𝑛−1 =
𝑎(𝑟𝑛 − 1)

𝑟 − 1
, 
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Question 14 (15 marks) Begin a new Writing Booklet 

 

(a) The graphs of 𝑦 = |𝑓(𝑥)| and 𝑦2 = 𝑓(𝑥) are given below. 

 
 

Draw separate one-third page sketches of the following curves, clearly indicating 

any important features such as turning points or asymptotes. 

 

(i) 𝑦 = 𝑓(𝑥) 1 

 

(ii) 𝑦 = 𝑓(|𝑥|)  1 

 

 

 

(b) Four friends go to a restaurant that serves 4 different main courses. 

 

(i) In how many ways can the friends select meals from the courses 

available? 1 

 

(ii) If each of the friends randomly chooses which meal they have, what is 

the probability that exactly two of the main course options are not 

chosen? 2 

 

Question 14 continues on next page 

  

𝑦 

𝑥 

𝑦 

𝑥 

𝑂 𝑂 

𝑦2 = 𝑓(𝑥) 𝑦 = |𝑓(𝑥)| 
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(c) A force described by the vector 𝑭 = (
3
−2
) newtons is applied to an object lying 

on the line 𝑙 which is parallel to the vector (
2
5
) 

 

(i) Find the component of the force 𝑭 in the direction of the line 𝑙. 3 

 

(ii) What is the component of the force perpendicular to the line 𝑙? 1 

 

(iii) What force parallel to the line 𝑙 must be applied to the object in order for 

it to remain stationary? 1 

  

 

 

(d) The diagram below shows the graphs of  and 𝑦 = 3 − 𝑥 for 𝑥 > 0. 

 

The shaded area is enclosed between the two graphs and their points of 

intersection 𝐴 and 𝐵, as shown. 

 
 

(i) Find the coordinates of the points 𝐴 and 𝐵. 2 

 

(ii) The shaded area is rotated about the 𝑦-axis. 3 

Find the exact volume of the solid formed. 

 

 

End of Examination 

 

  

𝐵 

𝐴 

𝑥 

𝑦 

𝑂 

𝑦 =
2

𝑥
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Mathematics Extension 1 Trial 

Section I Answer Sheet  
 

 

 

 

Completely fill the response oval representing the most correct answer. 

 

 

 

 

 

 

 

 

1. A  B  C  D  

2. A  B  C  D  

3. A  B  C  D  

4. A  B  C  D  

5. A  B  C  D  

6. A  B  C  D  

7. A  B  C  D  

8. A  B  C  D  

9. A  B  C  D  

10. A  B  C  D  

Student Number 
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