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Mathematics 
General Instructions 
• Reading time –  5 minutes 
• Working time – 3  hours 
• Write using black pen 
• Board-approved calculators may be used 
• A reference sheet is provided  
• Diagrams are not necessarily to scale 
• In Questions 11 – 17, show relevant 

mathematical reasoning and/or 
calculations 

• Marks may not be awarded for careless or 
poorly presented solutions   

Total Marks – 100 
 
                              Pages 2 – 5 

 10 marks 

• Attempt Questions 1 – 10  
• Allow about 15 minutes for this section 
• Answer on the multiple choice answer sheet 

provided at the back of this paper 
 
                              Pages 6 – 13 

 90 marks 

• Attempt Questions 11 – 17 
• Allow about 2 hours and 45 minutes for this 

section 
• Begin each question in a new writing booklet 
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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. What is the solution to the equation 3(2𝑦𝑦 − 1) = 27 ? 

 
(A) 𝑦𝑦 = 4 

(B) 𝑦𝑦 = 4 1
3
 

(C) 𝑦𝑦 = 5 

(D) 𝑦𝑦 = 5 4
5
 

 
 

2. What is the derivative of 
𝑥𝑥

sin𝑥𝑥
 ? 

 

(A)  
sin𝑥𝑥 + 𝑥𝑥cos𝑥𝑥

sin2𝑥𝑥
 

(B)  
sin𝑥𝑥 − 𝑥𝑥cos𝑥𝑥

sin2𝑥𝑥
 

(C)  
𝑥𝑥cos𝑥𝑥 − sin𝑥𝑥

sin2𝑥𝑥
 

(D)  
−𝑥𝑥cos𝑥𝑥 − sin𝑥𝑥

sin2𝑥𝑥
 

 
 
3. What are the coordinates of the turning point to the curve 𝑦𝑦 = 𝑒𝑒𝑥𝑥 − 𝑒𝑒𝑒𝑒 ? 
 

(A) (0,1) 
(B) (1,0) 
(C) (1, 𝑒𝑒) 
(D) (𝑒𝑒, 1) 

 
 
4. The point 𝑃𝑃 moves such that it remains equidistant from two fixed points. 

Which of the following equations might describe the locus of 𝑃𝑃? 
 

(A) 3𝑥𝑥 + 2𝑦𝑦 − 5 = 0 
(B) (𝑥𝑥 − 1)2 + (𝑦𝑦 + 3)2 = 9 

(C) 𝑦𝑦 = 3
𝑥𝑥
 

(D) 𝑥𝑥2 = 12𝑦𝑦 
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Section I (cont’d) 
 
5. The graph below shows the functions 𝑓𝑓(𝑥𝑥) = −3𝑥𝑥2 + 4 and 𝑔𝑔(𝑥𝑥) = |2𝑥𝑥 − 3|. 
 
 

 
 
 For what values of 𝑥𝑥 is |2𝑥𝑥 − 3| ≥  −3𝑥𝑥2 + 4 ? 
 

(A) − 1
3

≤ 𝑥𝑥 ≤ 1 

(B) 𝑥𝑥 ≤ − 1
3
 and 𝑥𝑥 ≥ 1 

(C) − 2√3
3

≤ 𝑥𝑥 ≤ 1 

(D) 𝑥𝑥 ≤ − 2√3
3

 and 𝑥𝑥 ≥ 1 1
2
 

 
 
6. The solutions to 𝑒𝑒6𝑥𝑥 − 5𝑒𝑒3𝑥𝑥 + 6 = 0 are: 
 

(A) 𝑥𝑥 = 2,   𝑥𝑥 = 3 

(B) 𝑥𝑥 = log𝑒𝑒 2 ,   𝑥𝑥 = log𝑒𝑒 3 

(C) 𝑥𝑥 = 𝑒𝑒2𝑥𝑥,   𝑥𝑥 = 𝑒𝑒3𝑥𝑥 

(D) 𝑥𝑥 = 1
3

log𝑒𝑒 3 ,   𝑥𝑥 = 1
3

log𝑒𝑒 2 
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Section I (cont’d) 
 
7. If 𝛼𝛼 and 𝛽𝛽 are the roots of 3𝑥𝑥2 − 4𝑥𝑥 + 9 = 0, then 𝛼𝛼2 + 𝛽𝛽2 = 
 

(A) 5 

(B) 1 7
9
 

(C) 10 7
9
 

(D) −4 2
9
 

 
8. The graph of 𝑦𝑦 = 𝑓𝑓′(𝑥𝑥) is shown below. 
 

 
 
The curve 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) has a minimum value of 6. What is the equation of the curve? 
 

(A) 𝑦𝑦 = 𝑥𝑥2 − 4𝑥𝑥 + 2 
(B) 𝑦𝑦 = 𝑥𝑥2 − 4𝑥𝑥 + 10 
(C) 𝑦𝑦 = 𝑥𝑥2 + 4𝑥𝑥 + 2 
(D) 𝑦𝑦 = 𝑥𝑥2 + 4𝑥𝑥 + 10 

 
 
 
9. The value of    
 

 
 What is the value of                        where 𝑛𝑛 is a positive integer? 
 

(A) 4𝑛𝑛 
(B) 4𝜋𝜋 
(C) 2𝑛𝑛 
(D) 0 

  

� sin 𝑥𝑥 𝑑𝑑𝑑𝑑
𝜋𝜋

0

= 2. 

� sin 𝑥𝑥 𝑑𝑑𝑑𝑑,
2𝑛𝑛𝑛𝑛

0
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Section I (cont’d) 
 
10. The function 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) is continuous for all 𝑥𝑥. 
 
 
 Given that                              and                            , what is the value of                                ? 
 
 

(A) -1 
 
(B) 0 

 

(C) 1 
 

(D) 2 
 
 
 

End of Section I 
  

� 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑 = 6
1

0

 � 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑 = 5
3

0

 �(1 + 𝑓𝑓(𝑥𝑥))𝑑𝑑𝑑𝑑
3

1
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Section II 
 
90 marks 
Attempt Questions 11 ‒ 17 
Allow about 2 hours and 45 minutes for this section. 
 
Start each question in a new writing booklet. 
 
Your responses should include relevant mathematical reasoning and/or calculations. 

 

 
Question 11 (13 marks)    Start a New Writing Booklet. Marks 
 
a) Evaluate √500 × 2.62, correct to 2 decimal places. 2 
 
 
b) Solve −1 − 3𝑥𝑥 < 11. 1 
 
 
c) Find the points of intersection of 𝑦𝑦 = 4 − 𝑥𝑥2 + 2𝑥𝑥 and 𝑥𝑥 + 𝑦𝑦 = 0. 3 
 
 
d) Find the integers 𝑎𝑎 and 𝑏𝑏 such that �2√3 − 1�

2
= 𝑎𝑎√3 + 𝑏𝑏. 2 

 
 
e) In an arithmetic series the first term is 12 and the sum of the first 20 terms is 620.  

 
i) Find the 20th term. 1 
 
ii) Find the common difference. 2 

  
   
f) ∆𝐴𝐴𝐴𝐴𝐴𝐴 is similar to ∆𝐴𝐴𝐴𝐴𝐴𝐴. 𝐴𝐴𝐴𝐴 = 6, 𝐴𝐴𝐴𝐴 = 4, and 𝐸𝐸𝐸𝐸 = 2. Find the length of 𝐵𝐵𝐵𝐵. 2 

 
 

 
 
 
  



St George Girls High School 
Trial HSC Examination – Mathematics – 2019  Page 7 
 
 
Question 12 (13 marks)   Start a New Writing Booklet. Marks 
 
 
a) Differentiate with respect to 𝑥𝑥: 

 i) (4𝑥𝑥3 − 𝑥𝑥)7 1 
 
ii) 𝑒𝑒𝑥𝑥 sin 𝑥𝑥 2 
 
iii) ln�√𝑥𝑥� 2 

 
 
 
b) Consider the parabola 4𝑦𝑦 = 𝑥𝑥2 − 2𝑥𝑥 + 5. 
 
 i) Find the coordinates of the vertex. 2 

 
 ii) Find the coordinates of the focus. 2 
 
 
 
c) The parabola 𝑦𝑦 = −2𝑥𝑥2 + 32 cuts the 𝑥𝑥-axis at 𝐵𝐵, as shown below.  
 

 
 

 
 i) Show that the coordinates of 𝐵𝐵 are (4,0). 1 

 
 ii) The area enclosed by the curve, the 𝑥𝑥-axis, the 𝑦𝑦-axis, and 𝑥𝑥 = 4 is rotated 3 

 about the 𝑥𝑥-axis. Find the volume of the solid formed. 

 
 

  

𝐵𝐵 𝑥𝑥 

𝑦𝑦 
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Question 13 (13 marks)    Start a New Writing Booklet. Marks 
 
 
a) Consider the function  

 
 i) Find the coordinates of the turning points and determine their nature. 3 
 
 ii) Find the coordinates of the point of inflexion. 2 
 
 iii) Sketch the curve, showing the stationary points and the point of inflexion. 2 

 Note: You are not required to find the 𝑥𝑥-intercepts. 

 
  
 
b)  Consider the function 𝑦𝑦 = √5𝑥𝑥 + 2. 
 
 i) Copy and complete the table for the function, correct to 3 decimal places. 1 
 

𝑥𝑥 0 0.5 1 1.5 2 
𝑦𝑦     2.646     

 
 
 ii) Use the trapezoidal rule with 5 function values to find an approximation for 2 
 
  the value of  
 
 
 
c)  The diagram shows a sector 𝑂𝑂𝑂𝑂𝑂𝑂 with measurements as shown. 

 
 i) Find the length 𝑟𝑟 of the radius. 2 
 
 ii) Find the size of angle 𝜃𝜃. 1 
 
 
  

𝑓𝑓(𝑥𝑥) = 2 + 9𝑥𝑥 −
𝑥𝑥3

3
 

� √5𝑥𝑥 + 2
2

0
𝑑𝑑𝑑𝑑. 
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Question 14 (13 marks)    Start a New Writing Booklet. Marks 
 
 
a) Consider the geometric series   
 
 i) Explain why this geometric series has a limiting sum. 1 
 
 ii) Find the exact value of the limiting sum. 2 
 
 
b) Find     2 
 
 
 
c) Evaluate  2 
 
 
 
d) David starts walking from a camping place 𝑃𝑃 on a bearing of 120° for 5 km  

to a place 𝑄𝑄. He then walks on a bearing of 200° for 2 km to a place 𝑅𝑅. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 i)  What is the size of ∠𝑃𝑃𝑃𝑃𝑃𝑃 ? 1 
 
 ii)  What is the distance between the camping place 𝑃𝑃 and the place 𝑅𝑅? 2 

       Answer correct to 2 decimal places. 

 
 
e)      Solve 2 sin3 𝑥𝑥 − 3 sin2 𝑥𝑥 − 2 sin 𝑥𝑥 = 0, for 0 ≤ 𝑥𝑥 ≤ 2𝜋𝜋. 3 
  

(𝑒𝑒 − 1) +  �
𝑒𝑒 − 1

𝑒𝑒
� + �

𝑒𝑒 − 1
𝑒𝑒2 � + ⋯ 

� (sin 3𝑥𝑥 + 2) 𝑑𝑑𝑑𝑑. 

�
𝑥𝑥3

𝑥𝑥4 − 2

3

2
𝑑𝑑𝑑𝑑. 

𝑁𝑁 

𝑃𝑃 
𝑁𝑁 

𝑄𝑄 

𝑅𝑅 

2km 

5km 

120° 

200° 
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Question 15 (13 marks)    Start a New Writing Booklet. Marks 
 
 
a) i) Find  𝑑𝑑

𝑑𝑑𝑑𝑑
(𝑥𝑥 ln 𝑥𝑥 − 𝑥𝑥). 1 

 
 ii) Hence evaluate 2 
 
 
 
b) The velocity of a particle moving in a straight line has velocity, in metres per second, 

 given by  

𝑣𝑣 = −
7

𝑡𝑡 + 1
 

 
 Initially the particle’s displacement is 8 metres to the right of the origin. 
 
 i) Calculate the displacement of the particle at 𝑡𝑡 = 3 seconds, to 2 decimal places. 3 
 
 ii) Show that the acceleration of the particle is always positive. 2 
 
 iii) Is the particle ever at rest? Give reasons for your answer. 1 
 
 
 
c)  The line 𝑦𝑦 = 5 − 𝑥𝑥 intersects the curve                at the points 𝐴𝐴 (1,4) and 𝐵𝐵 (4,1). 

 The region bounded by the curve and the line between the points 𝐴𝐴 and 𝐵𝐵 is 

 shaded in the diagram below. 

 

 
 
 

 i) Use integration to find the exact area of the shaded region. 2  
 
 ii) Use one application of Simpson’s Rule to estimate the shaded area. 2 
  

𝑦𝑦 =
4
𝑥𝑥

 

� ln 𝑥𝑥
4

2
𝑑𝑑𝑑𝑑. 
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Question 16 (13 marks)    Start a New Writing Booklet. Marks 
 
 
a)  A particle moving along the 𝑥𝑥-axis has velocity as shown in the graph below. 
 

 
 The particle is initially 2m to the left of the origin, and it moves for 6 seconds. 
 
 i) In which direction does the particle initially move? 1 
 
 ii) Determine the instantaneous acceleration at 𝑡𝑡 = 3.5𝑠𝑠. 1 
 
 iii) When is the particle at the origin? 2 
 
 iv) When is the particle farthest from the origin, and what is its displacement then? 2 
 
 
 
b) Kelsey borrowed $600 000 for the purchase of a home. The interest rate on the loan is 

 3.6% per annum, compounded monthly, and the loan term is 30 years. Let  $𝐴𝐴𝑛𝑛 be the 

amount owing at the end of 𝑛𝑛 months and  $𝑀𝑀 be the monthly repayment amount. 

 
 i) Show that 𝐴𝐴2 = 600 000(1.003)2 − 𝑀𝑀(1.003 + 1). 1 
   

 ii) Show that 𝐴𝐴𝑛𝑛 = 600 000(1.003)𝑛𝑛 − 𝑀𝑀 1.003𝑛𝑛−1
0.003  . 2 

 
 iii) The monthly repayments are set at $2 728 in order for Kelsey to repay 4 

  the loan by the end of 30 years.  Calculate Kelsey’s total saving on the home 

   loan if she decides to pay $2 800 per month so that the loan is paid out sooner. 

  Assume that the interest rate remains the same. 

 
 
  

             

 

2 - 

-2 - 

1 2 3 4 5 6 

𝑣𝑣 (𝑚𝑚𝑠𝑠−1) 

𝑡𝑡 (𝑠𝑠) 
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Question 17 (12 marks)    Start a New Writing Booklet. Marks 
 
 
a) The points 𝐴𝐴 (1,6), 𝐵𝐵 (3,2), and 𝑃𝑃(𝑥𝑥, 𝑦𝑦) are marked on the axes below. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 i) Find the gradient of 𝑃𝑃𝑃𝑃 in terms of 𝑥𝑥 and 𝑦𝑦. 1 
 
 ii) The point 𝑃𝑃 moves such that the gradient on 𝑃𝑃𝑃𝑃 is twice the gradient of 𝑃𝑃𝑃𝑃. 3 

  Find the values of 𝑎𝑎, 𝑏𝑏, and 𝑐𝑐 when the locus is expressed in the form 

𝑦𝑦 = 𝑎𝑎 +
𝑏𝑏

𝑥𝑥 − 𝑐𝑐
 

 
 iii) Describe the locus geometrically. 1 
 
  

𝑥𝑥 

𝑦𝑦 

𝐴𝐴(1,6) 

𝑃𝑃(𝑥𝑥, 𝑦𝑦) 

𝐵𝐵(3,2) . 

. 

. 
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Question 17 (Continued). Marks 

b) A design for a new mirror is shown below. The semi-circular section at the top will be

made of decorative pressed tin. The bottom section is rectangular and will be made from

mirrored glass.

The frame of the window, including the horizontal piece that separates the two sections,

will be made from thin metal which is 24 metres in length.

The width of the mirror is 𝑤𝑤 metres. The height of the rectangular section is ℎ metres.

The company’s profit on pressed tin is $10 per square metre. They make $60 profit per 

square metre on their mirrored glass.  

Let the total profit per mirror be represented by

i) Show that  metres.  2 

ii) Show that 2 

iii) Find the values of 𝑤𝑤 and ℎ that will maximise the profit made per mirror. 3 

END OF EXAMINATION
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