
  - 1 - 

 

 

 
 

2014 
TRIAL HIGHER SCHOOL CERTIFICATE  

EXAMINATION 
 

 

Mathematics 
** July 2014 
 
General Instructions 
• Reading time – 5 minutes 
• Working time –3 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 11-16 show relevant 

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

Total Marks – 100 
 
Section I  - Pages 2 - 6 
10 marks 
• Attempt Questions 1 – 10 
• Allow about 15 minutes for this section 
 
Section II  - Pages 6 - 12 
90 marks 
• Attempt Questions 11 – 16 
• Allow about 2 hour and 45 minutes for this 

section 
 

Question Marks 
1 - 10 /10 

11 /15 
12 /15 
13 /15 
14 /15 
15 /15 
16 /15 

 

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 Question 1 – 10  
Allow about 15 minutes for this section 
 
Use the multiple – choice answer sheet for Questions 1 – 10  
 
 
1 

If 
  

1
2+ 3

= a + b 3  then 

 

(A) a = 2 and b =1 

(B) a = 2 and b =-1 

(C) a = -2 and b =-1 

(D) a = 4 and b =1 

 

2 Which of the following is true for the equation   7x2 −5x + 2 = 0   

(A) No real roots 

(B) One real root 

(C) Two real roots 

(D) Three real roots 

 

3 The diagram shows the line l. 

 
What is the slope of the line l? 

(A)  3   

(B)  − 3  

(C) 
 

3
3

 

(D) 
 
− 3

3
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4 What is the solution to the inequality   2x +1 ≤ 3   

(A)   x ≥1 or x ≥ −2   

(B)   x ≥1 or x ≥ 2  

(C)   x ≤1 or x ≥ −2  

(D)   x ≤1 or x ≥ 2  

 

5 
What is the derivative of 

  

x
sin x

 ? 

(A) 
  

sin x + xcos x
sin2 x

 

(B) 
  

sin x − xcos x
sin2 x

  

(C) 
  

xsin x − cos x
sin2 x

 

(D) 
  

xcos x − sin x
sin2 x

 

6 

 
The rule of the function whose graph is given above is: 

 

(A)   y = x − 2 + 2   

(B)   y = x + 2 − 2  

(C)   y = 2− x − 2  

(D)   y = 2+ x + 2  
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7 A bag contains the numbers 1 – 20. A single number is drawn. What is the 

probability that it is a multiple of 2 OR a multiple of 5? 

 

(A) 
 

3
5

  

(B) 
 

9
10

 

(C) 
 

1
2

 

(D) 
 

8
25

 

 

8 The domain of the function   y = loge(2x −1)  is: 

 

(E) 
  
all real x , x ≠ 1

2
  

(F) 
  
all real x , x ≥ 1

2
 

(G) 
  
all real x , x ≤ 1

2
 

(H) 
  
all real x , x > 1

2
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9 Water is being poured into a long cylindrical storage tank of radius 2 metres, with 

its circular base on the ground, at a rate of 2 cubic metres per second. 

 
 

(A) 
 

1
8π

  

(B) 
 

1
4π

 

(C) 
 

1
2π

 

(D)  2π  

 

10 
Which of the following is a graph of 

  
y = −2cos 2x − π

3
⎛
⎝⎜

⎞
⎠⎟

  

 (A) 

 

(B)  

 

(C) 

 

(D) 

 



  - 6 - 

 

Section II 
 
90 marks 
Attempt Questions 11 – 16 
Allow about 2 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)  Consider the line   x + 2y − 4 = 0   

Sketch this line showing clearly the intercepts on both axes. 
 

2 

(b)  
Solve 

  
5

2a
− 3

2a
= 1

2
  

 

2 

(c)  Solve   x − 6 = 11   

 

2 

(d)  Find the equation of the tangent to the curve   x
2 = 4y  at the point (6, 9) 

 

2 

(e)  Solve for θ  where  0 ≤θ ≤ π , 3tan2θ = 1   

 

2 

(f)  Solve   log2 7 = x  giving your answer to 3 significant figures 

 

1 

(g)  Differentiate 

(i) 
  
4xsin x

4
  

 

(ii) 
  

4xex + 3x2

x
  

 

 

2 

 

 

2 
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Question 12(15 marks) Use a SEPARATE writing booklet 
 
(a)  (iii) Find 𝜋 𝑑𝑥.  

 
(iv) Find 

!
!!!!

𝑑𝑥. 
 
(v) Find ( 𝑥 − 𝑥! )𝑑𝑥!

!  
 

1 
 

2 
 

2 

(b)  In the diagram, OABC is a trapezium with OA 𝐶𝐵.  The coordinates of O, 
A and B.  The coordinates of O, A, and B are (0, 0), (-1, 1) and (4, 6) 
respectively. 
                                             y 
                                                                B (4, 6) 
 
         A (-1, 1) 
 
 
                           
                                                                                                 
                                            o                                        C    x  
 
(i) Calculate the distance of OA. 
 
(ii) Find the equation of the line BC, and hence find the coordinates of C.  
 
(iii) Show that the perpendicular distance from O to the line BC is 5 2. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 
 

2 
 

2 

(c)  Shade the region in the plane defined by y < 3  and 𝑦 ≥ 𝑥! − 4𝑥 + 3. 
 

2 

(d)  The diagram shows the land that Jane bought near a lake. 

                     
(i) Use the trapezoidal rule with 5 function values to find an estimate for 

the area of this land 
 

(ii) Is the area obtained in the previous part smaller or larger than the exact 
area?  Give reasons for your answer. 
 

 
 
 
 
 
 
 
 
 
 
 
 

2 

 
1 

  
End of Question 12 

 

NOT TO 
SCALE 
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Question 13(15 marks) Use a SEPARATE writing booklet 
 
(a)  Find the values of a, b c for which 

a + b(x + 2)+ cx(x + 2) ≡ 6x2 + x − 2        

 

 
 
 

3 

(b)   

 
 

In the diagram above, WXYZ is a rectangle with WX=12cm and 
WZ=9cm. WP is perpendicular to XZ. 

Copy the diagram onto your worksheet 

(i) Find the length of XZ 

(ii) Prove that ∆ WXP is similar to ∆ZXW. 

(iii) Hence find the length of XP. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

1 

3 

1 

 Question 13 continues on page 9  
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 Question 13 (continued)  

(c)   

 

 

 

 

 

 

 

 

 

 

 

 

On a set of coordinate axes, A is the point (-3,4) and B is the point (4,-2).  

i.)   Show that the equation of the line AB is 6x + 7y −10 = 0    

ii) What is the equation of the line parallel to AB through the point C (-2,0) 

iii) What is the shortest distance from C to the line AB. Give your answer 
in exact form.         

iv) Write down the equation of the circle which has a centre C and AB as a 
tangent.  

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
2 
 

2 
 

2 
 

2 

  
End of Question 13 

 



  - 10 - 

 

Question 14(15 marks) Use a SEPARATE writing booklet 
 
(a)  Toby has an old laptop that causes an error when he turns it on 15% of the 

time. He takes it to a repair technician who asks him to turn the computer 
on and off to demonstrate the error. 
 
(i) What is the probability the computer doesn’t demonstrate the error on 

the first three attempts to start it? 
 

(ii) How many times must Toby restart the computer to have a greater than 
75% chance of demonstrating the error at least once to the technician? 

 
 
 

 
 
 
 

1 
 
 

2 

(b)  

 
A table top is in the shape of a circle with a small segment removed as 
shown. The circle has a centre O and radius 0.6 metres. The length of the 
straight edge AB is also 0.6 metres. 
 

(i) Explain why ∠AOB = π
3

 

 
(ii) Find the area of the table-top. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 
 
 

2 
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(c)  Find the exact area bounded by y = sin 2x( )  and the x-axis between x = 0
and x = π  

 

 

3 

(d)  A new species of super ant from the Black Sea (Lasius Neglectus) is 
spreading throughout the world’s ports. It rapidly supplants local ant 
populations and takes over, hosting 10 to 100 times the number of worker 
ants as local species. New queens often stay with colony making yet more 
workers. 

A small colony was found in a backyard in Sydney, estimated at only 10 
queens. After 3 years the nest covers an entire suburb involving an 
estimated 800 queens. 

Their growth takes the form P = P0e
kt  where k is a positive constant and P0 

is the original population discovered at time t = 0 years. 

(i) Find the value of k. 
 

(ii) The largest colony ever found had 35000 queens. How long until the 
Sydney colony reaches that many queens? 
 

(iii) What could limit the accuracy of this formula for large values of t? 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 
 

2 
 
 

1 

  
End of Question 14 
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Question 15(15 marks) Use a SEPARATE writing booklet 
 
(d)  A point P moves in a straight line, so that its displacement from the origin 

after t seconds is given by: 

                 233 5 −+= − tex t  

(i) Find the initial displacement, velocity and acceleration of the  
particle. 
 

(ii) Find the time at which the particle is stationary and hence find its 
displacement and acceleration at that time.       
  

(iii) Find an expression for the acceleration of the particle in terms of 
tis velocity.      

 
(iv) Describe the motion of particle P  as  ∞→t                     

 
 
 
 
 
 

3 
 
 

3 
 
 

2 
 
 

1 
 
 

(e)  The equation below refers to the filtering cycle of a pump in Helen’s 
garden.  

The flow rate of the volume of water that the filter pumps water into and 
out of a pond in litres per minute , is given by  

           t
dt
dV

35
sin20 π=  . 

(i) If the pump started at 8.55pm, what is the first time after 8.55 pm 
at which the flow rate is zero?        
  

(ii) If the pond is initially empty find an expression for the volume, V, 
of water in the pond after t minutes. 

 
(iii) Find the maximum volume of water in the pond during the 

filtering cycle. Leave your answer in terms of π .                          

                

 
 
 
 
 
 
 
 
 
 

2 
 
 

2 
 
 

2 

   

  
End of Question 14 

 



  - 13 - 

 

Question 16 (15 marks) Use a SEPARATE writing booklet 
 
(f)   

 

(a) 

                 RIVER 

 

                                                                                 

Jackson’s farm house, at ‘A’, is on the edge of a river 200 metres wide. 
His horse stables, at ‘B’, is on the other side of the river. Jackson wants to 
run an electricity cable from his farm house to the stables. 
 

 It costs $1,750 per 100m to lay cables along the river’s edge and $2,900  
           to lay the cable under water.  
 
 ‘C’ is the point on the river closest to ‘B’ and the distance AC is 600 
metres.  
             The point ‘D’ on the rivers bank is at a distance of ‘y’ metres from ‘C’. 

(i) Find the total cost in laying the cable in a straight line from A to C  
and then in a straight line from C to B.  
 

(ii) What is the cost of running the cable directly from A to B.   
  

(iii)   Let $F be the total cost of laying the cable in a straight line from A 
  to D, and then in a straight line from D to B. 

  Show that F = 1750   (6− 0.01y)  + 290 (  400+ 0.01y2 ) 

(iv)  Find the minimum cost of laying the cable.    
   

 

 

(v)  A week before Jackson accepted the minimum costs as determined           
  in part (iii), new technology revealed that the cost of laying the  

            cable underwater was reduced to $2000 per 100 metres. 

  In this case determine the path for laying the cable in order to  

            minimise the costs.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 
 
 

1 
 

2 
 
 
 
 
 

4 
 
 
 
 
 
 

2 

C 
600m 

                  y m 

B 

A D
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(g)  The average monthly temperature, 0T C, in Canberra can be modelled by 

the formula

 

T = 7sin(nx +1.5)+13,  

          where n = a constant value and 

                    x = the number of the month of the year (that is, January =1, 

                    February =2....) 

(i) According to the model, what are the maximum and minimum 
average monthly temperatures in Canberra? 

 (ii) The period of the function is 12. Determine the value of n correct to
  2 decimal places. 

 (iii) Which month has the lowest average monthly temperature? 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
2 
 
 
 
1 
 
 
2 
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