
 
 
 

MATHEMATICS EXTENSION 1 

2019 Year 12 Course Trial Examination 
Friday, 16 August 2019 

 
 
General instructions 

• Working time – 2 hours.  
(plus 5 minutes reading time) 

• Write using blue or black pen. Where diagrams 
are to be sketched, these may be done in pencil.  

• NESA approved calculators may be used. 
• Attempt all questions. 
• At the conclusion of the examination, bundle the 

booklets used in the correct order behind this 
paper and hand to examination supervisors. 

SECTION I  

• Mark your answers on the answer grid provided 
 
SECTION II 

• Commence each new question on a new 
booklet. Write on both sides of the paper. 

• All necessary working should be shown in every 
question. Marks may be deducted for illegible or 
incomplete working. 

 
NESA STUDENT #:  ..........................................................  # BOOKLETS USED:  ................................  

 
Class: (please ü) 

 
 
 
Marker’s use only 

QUESTION 1-10 11 12 13 14 Total % 

MARKS 
10
	

15
	

15
	

15
	

15
	

70
	

 

 

¡ 12MAT.1 – Mr Lam 
¡ 12MAT.2 – Mrs Bhamra 
¡ 12MAT.3 – Mrs Gan 

¡ 12MAT.4 – Ms Park 
¡ 12MAT.5 – Mr Sekaran 
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Section I 
 
10 marks 
Attempt Questions 1 to 10 
Allow approximately 10 minutes for this section 
 
Mark your answers on the answer grid provided. 
 
Questions Marks 
 

1. Which expression is equal to ∫ sin* 2𝑥 𝑑𝑥 ?  1 

 (A) /
0
(4𝑥 + sin 4𝑥) + 𝑐 

 (B) /
0
(4𝑥 − sin 4𝑥) + 𝑐	 

 (C) −789: *;
<

+ 𝑐 

 (D) 9=>: *;
<

+ 𝑐 

 

2. Which of the following could be the equation of the graph given below? 1 

 

 (A) 𝑦 = −;
*
(1 − 𝑥)A(1 − 𝑥)* 

 (B) 𝑦 = −;
*
(1 − 𝑥)*(𝑥 + 1)A 

 (C) 𝑦 = 3𝑥(1 − 𝑥)A(𝑥 + 1)* 

 (D) 𝑦 = 4𝑥(1 − 𝑥)*(𝑥 − 1)A 

 

 

 

3. 𝑥 = 0.5 is the first approximation to the positive root of the function 𝑓(𝑥) = 𝑥𝑒; − 1.  1 
 
Which of the following is the second approximation using Newton’s method,  
correct to two decimal places? 

 (A) 𝑥 = 0.56 

 (B) 𝑥 = 0.57 

 (C) 𝑥 = 0.58 

 (D) 𝑥 = 0.59 

−1  

1  
𝑥  

𝑦  

0  
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4. Which of the following is equal to lim
;→L

M 9=> N;
*; 789 *;

O ? 1 

 (A) /
*
 

 (B) 0 

 (C) 4 

 (D) 2 

 

5. The point 𝑃 divides the interval from 𝐴(2,−5) to 𝐵(−4,1), internally in the ratio 1: 2.  1 
 
What are the coordinates of 𝑃? 

 (A) (− /N
A
, U
A
) 

 (B) (− /N
A
, −3) 

 (C) (0, −3) 

 (D) (−8,11) 

 

6. Which function best describes the graph below? 1 

 

 (A) 𝑦 = cosX/ 𝑥 

 (B) 𝑦 = 1 − cosX/ 𝑥 

 (C) 𝑦 = cosX/(𝑥 − 1) 

 (D) 𝑦 = cosX/(1 − 𝑥) 
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7. Which of the following is equal to Y
Y;
(cosX/ ;

N
) ? 1 

 (A) − /
√NX;[

 

 (B) − /
*√NX;

 

 (C) − N
√/<X;[

 

 (D) − /
√/<X;[

 

 

8. The line 𝐴𝑇 is the tangent to the circle at 𝐴 and the line 𝐵𝑇 is a secant meeting the circle at 𝐵 and 𝐶. 1 
𝐴𝑇 = 9, 𝐵𝐶 = 5 and 𝐶𝑇 = 𝑥.  
 
Which of the following equations is correct? 

 

 (A) 𝑥* + 5𝑥 − 81 = 0 

 (B) 𝑥* + 5𝑥 + 81 = 0 

 (C) 𝑥* − 5𝑥 − 81 = 0 

 (D) 𝑥* + 5𝑥 − 9 = 0 

 

9.  If 𝑦 = cos(ln 𝑥), which is equal to Y
[^

Y;[
 ? 1 

 (A) 789(_> ;)`9=>(_> ;)
;[

 

 (B) a[789(_> ;)`9=>(_> ;)
;[

 

 (C) 9=>(_> ;)X;[ 789(_> ;)
;[

 

 (D) 9=>(_> ;)X789(_> ;)
;[

 

 

10. Which inequality has the same solution as |𝑥 + 3| + |𝑥 − 4| = 7? 1 

 (A) |2𝑥 − 1| ≥ 7 

 (B) 𝑥* − 𝑥 − 12 ≤ 0 

 (C) e
AX;

≥ 1 

 (D) /
;XN

− /
;`A

≤ 0  
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Section II 
 
60 marks 
Attempt Questions 11 to 14 
Allow approximately 1 hour and 50 minutes for this section. 
 
Write your answers in the writing booklets supplied. Additional writing booklets are available. 
Your responses should include relevant mathematical reasoning and/or calculations. 
 

Question 11 (15 marks) Marks 

 

(a) Find all the asymptotes of 𝑦 = U;
;[`;X/*

. 2 

 

(b) Solve /
*;
≥ − /

;X*
. 4 

 

(c) The roots of 𝑥* − 2𝑥 − 1 = 0 are tan 𝛼 and tan 𝛽.  3 
Given that 𝛼 and 𝛽 are acute, find the exact value of 𝛼 + 𝛽. 

 

(d) Find the size of the acute angle between the curves 𝑓(𝑥) = (𝑥 + 2)* + 4 and 𝑔(𝑥) = 𝑥* − 4 3 
at their point of intersection. Give your answer to the nearest degree. 

 

(e) The region enclosed by the graph of 𝑦 = /
√/`k;[

 , the line 𝑥 = 0, the line 𝑥 = /
A
 and the 𝑥-axis  3 

is rotated about the 𝑥-axis to form a solid of revolution. 
 
Find the exact volume of the solid formed. 
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Question 12 (15 marks) Use a SEPARATE Writing Booklet. 

 

(a) A student tosses two regular dice with faces numbered 1 to 6. He records the maximum of the two 
uppermost faces as a score. 

i. Find the probability that he records the score 1 in a single throw of the two dice. 1 

ii. Find the probability that he records the score 6 in a single throw of the two dice. 1 

 

(b) Consider the polynomial 𝑃(𝑥) = 𝑥A + 𝑏𝑥* + 𝑐𝑥 − 18. 3 

 Given that (𝑥 + 2) is a factor of 𝑃(𝑥) and −8 is the remainder when 𝑃(𝑥) is divided by (𝑥 + 1),  
find the values of 𝑏 and 𝑐. 

 

(c) Evaluate, by using the substitution 𝑢* = 1 + 𝑥: 3 

n
𝑥(𝑥 + 2)
√1 + 𝑥

A

L
	𝑑𝑥 

 

(d) i. Express cos 𝑥 − √3 sin 𝑥 in the form 𝑅 cos(𝑥 + 𝛼), where 𝑅 > 0 and 0 < 𝛼 < r
*
. 2 

 iii. Hence or otherwise, find the general solution of the equation cos 𝑥 − √3 sin 𝑥 = √2. 2 

 

(e) The rate at which a body cools in air is assumed to be proportional to the difference between its  
temperature 𝑇 and the constant room temperature 𝑃 of the surrounding air.  
This can be expressed as: 

𝑇 = 𝑃 + 𝐴𝑒st 

 where 𝑡 is time in hours and 𝑘 is a constant. 

 A cup of tea cools from 85°C to 25°C in 90 minutes. The air temperature 𝑃 in the room is 20°C.  

i. Show that 𝑘 = *
A
logz

/
/A

. 2 

ii. Find the temperature of the cup of tea after a further 30 minutes.  1 
Give your answer correct to 2 decimal places. 
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Question 13  (15 marks) Use a SEPARATE Writing Booklet. 

(a) By letting 𝑡 = tan 𝜃, prove that: 2 

tan 2𝜃 + cot 𝜃
tan 2𝜃 − tan 𝜃

= cot* 𝑥 

 

(b) The velocity, 𝑣 msX/, of a particle moving along a straight line is shown in the graph below.  

 Initially, the particle is at rest at the origin and returns to the origin at 𝑡 = 7.  

 

 
Diagram not drawn to scale. 

i. When is the speed of the particle the greatest? 1 

ii. How many times does the particle change direction? 1 

iii. When is the acceleration of the particle the greatest after it starts moving? 1 

iv. Sketch the graph of the displacement function 𝑥(𝑡) for 0 ≤ 𝑡 ≤ 7, showing all important features. 2 

 

(c) Consider the function 𝑓(𝑥) = √2𝑥 − 1 + 1. 

i. Find the equation of the inverse function 𝑓X/(𝑥), stating the domain. 2 

ii. Find the 𝑥-coordinates of the points where the graphs 𝑦 = 𝑓(𝑥) and 𝑦 = 𝑓X/(𝑥) intersect. 2 

 

  

𝑣 

𝑡 
6 11 

4.5 2 

4 

−20 
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(d) Liquid flows into a container made in the shape of a hollow, inverted right circular cone with radius 16 
cm and height 24 cm, as shown in the diagram. 

 

  

 

Diagram not drawn to scale. 

 At time 𝑡 seconds, the height of the liquid is ℎ cm, the surface of the liquid has radius 𝑟 cm and the 
volume of the liquid is 𝑉	cmA. 

i. Show that the 𝑉 = Nr�:

*e
. 2 

ii. Liquid flows into the container at a rate of 8	cmAsX/.  2 

 Show that Y�
Yt
= /

*r
 when ℎ = 6. 
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Question 14 (15 marks) Use a SEPARATE Writing Booklet. 

 

(a) Use mathematical induction to prove that, for every positive integer 𝑛: 3 

1A + 2A + 3A +⋯+ 𝑛A =
1
4
𝑛*(𝑛 + 1)* 

 

(b) Consider the following acute-angled triangle 𝐴𝐵𝐶. 

 

Diagram not drawn to scale. 

 Points 𝐸 and 𝐹 lie on 𝐴𝐶 and 𝐴𝐵 respectively, such that 𝐵𝐸 is perpendicular to 𝐴𝐶 and 𝐶𝐹 is 
perpendicular to 𝐴𝐵. The line segments 𝐵𝐸 and 𝐶𝐹 meet at 𝐻.  
The line segment 𝐴𝐻 produced meets 𝐵𝐶 at 𝐷. 

 Copy or trace the diagram into your writing booklet. 

i. Give a reason for why 𝐶𝐸𝐹𝐵 is a cyclic quadrilateral. 1 

ii. By considering cyclic quadrilaterals, show that ∠𝐶𝐴𝐷 = ∠𝐸𝐹𝐻 = ∠𝐸𝐵𝐶, giving full reasons. 3 

iii. Hence, prove that 𝐴𝐷 is perpendicular to 𝐵𝐶. 2  

𝐴 

𝐵 
𝐶 

𝐷 

𝐹 

𝐸 
𝐻 
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(c) The points 𝑃(2𝑎𝑝, 𝑎𝑝*) and 𝑄(2𝑎𝑞, 𝑎𝑞*) lie on the parabola with equation 𝑥* = 4𝑎𝑦, where  
𝑝 ≠ 0, 𝑞 ≠ 0 and 𝑝 ≠ 𝑞. The parabola has a focus 𝑆(0, 𝑎). 

  

Diagram not drawn to scale. 

Let 𝐿 be the intersection of the tangent at 𝑃 and the directrix, and 𝑃𝑄 is a focal chord. 

i. Show that 𝑝𝑞 = −1. 1 

ii. Explain why 𝑃𝑆 = 𝑎(𝑝* + 1). 1 

iii. Show that 𝑃𝑆 × 𝑄𝑆 = 𝐿𝑆*. 4 

 

End of examination. 
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