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2016 
TRIAL HIGHER SCHOOL CERTIFICATE  

EXAMINATION 
 

 

Extension 1 Mathematics 
****** 
 
General Instructions 
• Reading time – 5 minutes 
• Working tine  - 2 hours 
• Write using blue or black pen 

Black pen is preferred 
• Approved calculators may be used 
• A table of standard integrals is provided at the 

back of this paper 
• In Questions 11-14 show relevant mathematical 

reasoning and/or calculations 
• Start a new booklet for each question 

Total Marks – 70 
 

Section I  - Pages *** 
10 marks 
• Attempt Questions 1 – 10 
• Allow about 15 minutes for this section 
 

Section II  - Pages **** 
60 marks 
• Attempt Questions 11 – 14 
• Allow about 1 hour and 45 minutes for this 

section 
 

Question Marks 
1 - 10 /10 

11 /15 
12 /15 
13 /15 
14 /15 

Total /70 
 

THIS QUESTION PAPER MUST NOT BE REMOVED FROM THE EXAMINATION ROOM 
This	assessment	task	constitutes	40%	of	the	Higher	School	Certificate	Course	Assessment	
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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		(Detach	from	paper)	

	
	

1)  In how many ways can 8 students be arranged if the tallest is first and the shortest 

is last? 

(A) 8C6  

(B) 6C6  

(C) 8P6  

(D) 6P6  

 

 

2)  If x = 1.6  is a close root of the equation x3 − 4x + 2 = 0 , find a better 

approximation to two decimal places. 

(A) 1.68  

(B) 13.71  

(C) 0.43  

(D) 4.96  

 

3)  Evaluate sin−1 − 1
2

⎛
⎝⎜

⎞
⎠⎟  as an exact answer. 

(A) π
6

 

(B) 5π
6

 

(C) − π
6

 

(D) − 5π
6
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4)  A cone has a base diameter of 16 cm and a perpendicular height of 12 cm. The 

angle the side of the cone makes with its base is: 

(A) 56°  

(B) 37°  

(C) 34°  

(D) 53°  

 

5)  

 
(A) 82° 

(B) 92° 

(C) 94° 

(D) 96° 

 

6)   

                               
 

 

The diagram shows a sketch of the curve y = sin!x between x=0 and x= 2π. 

The shaded area equals: 

 

(A) 2π square units 

(B) 3π square units 

(C) 2( 2π – 1) square units 

(D)  4π square units 
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7)  The equation cos 2𝑥 = cosec 𝑥 − !
!

  −𝜋 ≤ 𝑥 ≤ 𝜋, has how many solutions? 

 

(A) 0 

(B) 1 

(C) 2 

(D) 3 

 

 

8)  Which of the following is the graph of sin sin!!𝑥 ? 

 

 
 

9)  Using the substitution 𝑢 = 𝑥,        !"
!! !

 can be transformed to: 

 

(A) !!"
!!!

 

(B) !"
!!!!

 

(C) !!"
!!!!

 

(D) !
!

!"
!!!!
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10)  The speed v m/s of a point moving along the x axis is given by 𝑣! = 36+ 6𝑥 −

2𝑥!, where x is in meters. 

The period and amplitude of the motion are: 

 

(A) Period 𝜋 and amplitude !
!
 

(B) Period 2𝜋 and amplitude !"
!

 

(C) Period 2𝜋 and amplitude !
!
 

(D) Period 2𝜋 and amplitude !
!
 

 

11)  A particle undergoes linear acceleration according to the equation 𝑎 = 𝑥 +

4 ! 𝑚/𝑠!. Given that the particle commences motion at the origin with a velocity 

4 m/s, what is the particle’s displacement when v = 10 m/s, given that 𝑥 < 0? 

 

(A) −0.1313 

(B) −7.7606 

(C) −8.5378 

(D) −20.0478   
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Section II 
 
70 marks 
Attempt Questions 11 – 14 
Allow about 1 hours and 45 minutes for this section 
 
Answer each question in a SEPARATE writing booklet. Extra writing booklets are available. 
 
In Questions 11 – 14, your responses should include relevant mathematical reasoning and/or 
calculations. 

 
 
Question 11 (15 marks) Use a SEPARATE writing booklet 
 
 
(a)  

Solve 3
2x −1

< 2   

 
 

3 

(b)  

Find dx
9 + 4x2

0

π
2

∫  giving your answer in exact form 

 
 

3 

(c)  Let A be the point (-2, 5) and B be the point (4, 1) 
 
Find the coordinates of the point P that divides the interval externally in the ratio 4: 3. 
 
 

2 

(d)  
Evaluate x dx

x − 2∫  using the substitution u2 = x − 2   

 
 
 

3 

(e)  

Evaluate lim
x→0

sin x
3

⎛
⎝⎜

⎞
⎠⎟

2x
  

 
 
 

2 

(f)  
Find 

d
dx

esin
−1 3x( )( )   

 

2 
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Question 12 (15 marks) Use a SEPARATE writing booklet 
 
(a)  ST is a tangent at T, AT = 24cm, BT = 10cm, BS =15cm and ST = h cm. O is the 

centre of the circle.  
 

 
 
Find the value of h correct to one decimal place 
 
 

2 

(b)  i) Express 3 cosθ − sinθ  in the form Rcos θ +α( )  where R > 0 and 0 <α < 2π   
 

2 

 ii) Hence or otherwise solve the equation 3 cosθ − sinθ = 1 ,  for 0 ≤θ ≤ 2π  
  
 

2 

(c)  Solve the equation x3 − 21x2 +126x − 216 = 0  given that the three roots form a 
geometric series 
 
 

3 

(d)  
The acceleration of a particle moving in a straight line is given by d

2x
dt 2

= −2e− x  where 

x is the displacement (in metres) from the origin. Initially the particle is at the origin 
and is moving with a velocity of 2ms−1   
 

 

 
i) Prove that v = 2e

− x
2   

 
 

2 

 ii) Find an expression for the displacement x at any time t. 
 

2 

  
 
 
 
 
 

 
 

 
 

Question 12 continues on page 8 
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Question 12 (continued) 
 

 

(e)  The diagram shows a conical wheat flue. The flue is being filled at the rate of 2𝑚! / 
minute. The height of wheat at any time, ‘t’ minutes, is ‘h’ metres, and the radius of 
the wheat’s top surface is ‘r’ metres. 
 

    
 

 

 i) Show that r = 3h
10

  

 
 

1 

 ii) Find the rate at which the height is increasing when the height of wheat is 8 m 

(The volume of a cone is given by V = 1
3
π r2h   

 

3 
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Question 13 (15 marks) Use a SEPARATE writing booklet 
 
(a)  Consider the function f x( ) = 2sin−1 x −1( ) . 

 
 

 iii) Find the domain and range of the function. 
 

1 

 iv) Sketch the graph of the function. 
 

1 

 v) Find the equation of the inverse function. 
 
 

2 

(b)  Four people go to a pizza festival, where four different gourmet pizzas A, B, C and D 
are offered. Each person chooses a pizza at random to try. 
 

 

 i) Find the probability that they all choose different pizzas. 
 

2 

 ii) Find the probability that exactly two of the people choose pizza A. 
 
 

2 

(c)  i) T 2at,  at 2( )  is a point on the parabola x2 = 4ay . Show that the normal to the 

parabola at T  has equation x + ty − 2at − at 3 = 0 . 
 

2 

 ii) P  and Q  are points on the parabola x2 = 4ay  with parameter values t = 1  and 
t = 2  respectively. Show that the normal to the parabola at P  and Q  intersect 
at a point R  on the parabola. 
 
 

2 

(d)  The formula for the nth term an  of the Fibonacci sequence, 
1, 1, 2, 3, 5, 8, 13, 21, 34,… 

is given by, 

an =
1 for n = 1 and 2
an−2 + an−1  for n > 2

⎧
⎨
⎪

⎩⎪
 

Prove by mathematical induction that, 

an =
1+ 5( )n − 1− 5( )n

52n
 

 

3 
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Question 14 (15 marks) Use a SEPARATE writing booklet 
 
(a)  

 
 

 

 In the diagram above, P is the midpoint of the chord AB in the circle with centre O. A 
second chord ST passes through P, and the tangents at the endpoints meet, AB 
produced at M and N respectively. 
 
Join OS. 
 

 

 i) Explain why OPNT is a cyclic quadrilateral. 
 

2 

 ii) Explain why OPSM is also cyclic. 1 

 iii) Let θ=∠OTS . Show that .θ=∠=∠ OMPONP  2 

 iv) Hence, prove that AM = BN. 1 

  

 

 

 

 

 

Question 14 continues on page 11 
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Question 14 (continued) 
 

 

(b)  

 
 

 

 In the diagram above, a large number of projectiles are fired simultaneously from O, 
each with the same velocity V m/s, but different angles of projectionθ , at a wall d 
meters from O. The projectiles are fired so that they all lie in the same vertical plane 
perpendicular to the wall. 
 
You may assume that the equations of motion at time t are given by: 

𝑥 = 𝑉𝑡𝑐𝑜𝑠𝜃    and    𝑦 = − !
!
𝑔𝑡! + 𝑉𝑡𝑠𝑖𝑛𝜃. 

 

 i) Using these two equations of motion, prove that the relationship between the 
height y and time t is: 

4y2 + 4gt 2y + g2t 4 + 4x2 − 4v2t 2( ) = 0 . 

 

2 

 
ii) Show that the first impact at the wall occurs at time 

V
dt =  and that this 

projectile was fired horizontally.    
 

2 

 iii) Hence, find where this projectile hits the wall. 1 

 
iv) Show that for 

V
dt > , there are two impacts at time t, and that the distance 

between these is: 

                          .2 222 dtV −  
 

2 

 v) Given that V = 10 m/s and d = 10 metres, what are the initial angles of 

projection of the two projectiles that will strike the wall simultaneously 320
metres apart. 

 

2 

  
End of Examination J  
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