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Mathematics 
General Instructions 
• Reading time –  5 minutes 
• Working time – 3  hours 
• Write using black or blue pen 
• Board-approved calculators may be used 
• A reference sheet is provided  
• In Questions 11 – 15, show relevant 

mathematical reasoning and/or 
calculations   

Total Marks – 100 
 
                              Pages 2 – 4  

 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 5 – 10  

 90 marks 

• Attempt Questions 11 – 15 
• Allow about 2 hours and 45 minutes for this 

section 
• Begin each question in a new writing booklet 

 
Section I /10 
Section II  

Question 11  /18 
Question 12  /18 
Question 13  /18 
Question 14  /18 
Question 15  /18 

Total /100 
 

Students are advised that this is a Trial Examination only and does not necessarily  
reflect the content or format of the Higher School Certificate Examination.  

Section I 
 

Section II 
 



St George Girls High School 
Trial HSC Examination – Mathematics – 2017  Page 2 
 
 

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. The graph of  𝑦𝑦 = 𝑥𝑥(𝑥𝑥2 − 1)  intersects with the  𝑥𝑥 axis at: 
 

(A) 1 point 
(B) 2 points 
(C) 3 points 
(D) 4 points 

 
 
2. Which of the following quadratic expressions is positive definite? 

 
(A) 𝑥𝑥2 + 7𝑥𝑥 + 1 
(B) 𝑥𝑥2 + 7𝑥𝑥 − 1 
(C) 𝑥𝑥2 + 7𝑥𝑥 + 15 
(D) 𝑥𝑥2 + 7𝑥𝑥 − 15 

 
 
3. What is the range of the function  𝑓𝑓(𝑥𝑥) = √4 − 𝑥𝑥2 
 

(A) 0 < 𝑦𝑦 < 2 
(B) 0 ≤ 𝑦𝑦 ≤ 2 
(C) −2 < 𝑦𝑦 < 2 
(D) −2 ≤ 𝑦𝑦 ≤ 2 

 
 
4. The focus of the parabola  𝑥𝑥2 = 8(𝑦𝑦 − 1)  is at: 
 

(A) (0, 1) 
(B) (0, 3)  
(C) (0, −1)  
(D) (0, 8) 
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Section I (cont’d) 
 
5. What is the period of  𝑦𝑦 = tan 6𝑥𝑥 . 
 

(A) 
𝜋𝜋
6

 

(B)  
𝜋𝜋
3

 

(C) 6𝜋𝜋 

(D) 12𝜋𝜋 
 
 
6. What is the value of                                             
 

(A) 
21
2

 

(B)  
53
2

 

(C) 
3
2

 

(D) 
29
2

 
 
 

7. If  𝑦𝑦 = 𝑥𝑥𝑥𝑥2𝑥𝑥  then    
𝑑𝑑𝑑𝑑
𝑑𝑑𝑥𝑥

 =        
 

(A) 𝑥𝑥 𝑥𝑥2𝑥𝑥  
(B) 2𝑥𝑥 𝑥𝑥2𝑥𝑥  
(C) (1 + 2𝑥𝑥) 𝑥𝑥2𝑥𝑥  
(D) (1 + 𝑥𝑥) 𝑥𝑥2𝑥𝑥  

 
 
8. |2𝑥𝑥 + 4| = −𝑥𝑥 + 4  when solved has: 
 
 (A) no solution 
 (B) 1 solution 
 (C) 2 solutions 
 (D) 3 solutions 
  

� |𝑥𝑥 + 2|  𝑑𝑑𝑥𝑥
3

−4
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Section I (cont’d) 
 

9. If  𝑓𝑓(𝑥𝑥) = 
3𝑥𝑥4−𝑥𝑥

𝑥𝑥2    then  𝑓𝑓′(1) = 
 
 (A) 5 
 (B) 7 
 (C) 0 
 (D) 2 
 
 
10.                                 

 
 
 (A) 6 
 (B) −62 
 (C) 22 
 (D) −22 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of Section I 
  

�(−1)𝑟𝑟 2𝑟𝑟 =
5

𝑟𝑟=1
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Section II 
 
90 marks 
Attempt Questions 11 ‒ 15 
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 (18 marks) Start a New Writing Booklet. Marks 
 
a) Simplify  √75 − 1

2 √48 . 1 
 
 
b) Find to 2 decimal places  sec 40°15′ . 1 
 
 
c) Draw a neat sketch of  𝑦𝑦 = 3 cos 2𝑥𝑥  for  0 ≤ 𝑥𝑥 ≤ 2𝜋𝜋,  
 showing clearly all relevant features. 2 
 
 
d) A point  𝑃𝑃(𝑥𝑥, 𝑦𝑦)  moves so that its distance from the  𝑥𝑥-axis is always  
 twice its distance from the  𝑦𝑦-axis. Describe this locus geometrically. 1 
 
 
e) Find the radius of the circle  𝑥𝑥2 + 4𝑥𝑥 + 𝑦𝑦2 − 6𝑦𝑦 − 12 = 0. 2 
 
 

f) Write in simplest form   
𝑥𝑥+3

𝑥𝑥−1+3−1 . 1 
 
 
g) Differentiate with respect to  𝑥𝑥  
 

 (i) log𝑒𝑒√3𝑥𝑥2 − 2   (ii)  
𝑥𝑥+3

2𝑥𝑥−5
 4 

 
 
h) Prove  

1
sin 𝜃𝜃 cos 𝜃𝜃

  −  tan 𝜃𝜃 = cot 𝜃𝜃 .    2 
 
 
i) (i) Find the stationary points of the function  𝑦𝑦 = 2𝑥𝑥3 − 12𝑥𝑥2 + 18𝑥𝑥 − 3  
   and determine their nature.    3 
 
 
 (ii) In the domain  {𝑥𝑥: −5 ≤ 𝑥𝑥 ≤ 5}  what is the greatest value of 1 

  2𝑥𝑥3 − 12𝑥𝑥2 + 18𝑥𝑥 − 3 ? 
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Question 12  (18 marks) Start a New Writing Booklet.  Marks 
 
 
a) State the domain of  𝑥𝑥  if  𝑥𝑥 = 3𝑑𝑑 . 1 
 
 
b) Find the area between the curve  𝑦𝑦 = 𝑥𝑥𝑥𝑥 − 2  and the  𝑥𝑥-axis from  𝑥𝑥 = 0 and 𝑥𝑥 = 3. 3 
 
 
 
c) For the arithmetic sequence     400, 350, 300, …  find: 
 

(i) An expression for  𝑇𝑇𝑛𝑛 . 1 
 

(ii) Which is the first negative term of the sequence? 2 
 

 (iii) The sum of the first 20 terms. 1 
 
 
d) A particle moves along the  x axis with acceleration  (𝑡𝑡 − 2) m/s2 .  Initially it is 1 m 
  to the right of the origin, with velocity 3 m/s. What is the position of the particle 
  after 6 seconds? 3 
 
 
 
 
e)   WXYZ is a rectangle. Prove XZ = WY. 3 
 
 
 
 
 
 
 
 
 
 
f) Solve  𝑥𝑥2 > 3𝑥𝑥.  2 
 
 
 
g) For what values of  𝑥𝑥 is  𝑦𝑦 =  𝑥𝑥3 − 3𝑥𝑥 + 5  an increasing function? 2 
 
 
  

X W 

Y Z 
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Question 13  (18 marks) Start a New Writing Booklet.  Marks 
 

a)  
 
 
 
 
 
 
 
 
 
 
 
 
The line 2x + 3y = 12 cuts the x-axis at B and the y-axis at A. 

 (i) Calculate the length of AB as a simplified surd. 1 
 

(ii) If AC is perpendicular to AB, find the value of p if C is the point (4,p) and D (1,2). 2 
 

(iii) Calculate the perpendicular distance from D to AB.  2 
 

(iv) Hence, or otherwise, find the area of ∆ABD.  1 
 

(v) Draw this diagram in your answer booklet and shade the region 2x + 3y < 12. 1  

 

b) If  0 ≤ 𝜃𝜃 ≤ 2𝜋𝜋  solve  sin 2𝜃𝜃 = − 
√3
2

 . 2 
 
c) If  𝛼𝛼  and  𝛽𝛽  are the roots of   3𝑥𝑥2 − 4𝑥𝑥 − 1 = 0  find the values of: 
 
 (i) 𝛼𝛼 + 𝛽𝛽   1 
 
 (ii) 𝛼𝛼𝛽𝛽 1 
 
 (iii) 𝛼𝛼2 + 𝛽𝛽2 1 
 
 
d) Use Simpson’s Rule with 5 function values to approximate     
 giving your answer to 2 significant figures. 3 
 
 
e) A particle moving in a straight line at time  𝑡𝑡 (in seconds) has displacement  𝑥𝑥  (in cm) 
  given by  𝑥𝑥 = 6𝑡𝑡 − 𝑡𝑡3.  When is the particle at rest and what is the acceleration at that 
  time? 3 
 
 

� log𝑒𝑒 𝑥𝑥  𝑑𝑑𝑥𝑥,
9

1
 

A 

B x 

y 

. C(4,p) 

O 

Not to scale 

. D(1,2) 
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Question 14  (18 marks) Start a New Writing Booklet.  Marks 
 
a) The fourth term of a geometric sequence is 96 and the seventh term is 12. 
 
 Find the 
 
 (i) first term and common ratio. 2 
 
 
 (ii) first term smaller than 0.0001 . 2 
 
 
 
b) Find the equation of the tangents to the curve  𝑦𝑦 = 4 cos 𝑥𝑥  at the point where  x = 

𝜋𝜋
6

 3 

 
 
c) Annie was born on the 1st January 2000. Her parents invest $1000 on this day and 
  on every birthday thereafter.  The interest is paid at 6% compounded annually. 
  After completing her HSC she decides to use the account to fund a gap year.   
 She withdraws all the funds on 31/12/17 (getting paid her interest for 2017).  
 

(i) What is the value of the investment on the 31/12/01 
 (after the interest for 2001 is paid)? 2 

 
(ii) How much does Annie collect on 31/12/17? 3 

 
 
d) Solve  2 log2  𝑥𝑥 −  log2(2𝑥𝑥 + 6) = 1 . 3 
 
 
 
e) Find: 
 
 (i)  1 
 
 
 
 (ii) 2 2 
 
 
 
  

� 2sin ( 
𝜋𝜋
4

+ 𝑥𝑥)𝑑𝑑𝑥𝑥 

�
𝑥𝑥

𝑥𝑥2 + 3
  𝑑𝑑𝑥𝑥 
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Question 15  (18 marks) Start a New Writing Booklet.  Marks 
 

a) Evaluate   lim
𝑥𝑥→2

  𝑥𝑥2−4
𝑥𝑥−2

 2 
 
 

b) For what value of  𝑛𝑛  is     
63𝑛𝑛×9𝑛𝑛+1

8𝑛𝑛  = 1 . 2 
 
 
c) The parabola  𝑦𝑦 = 𝑎𝑎𝑥𝑥2 + 𝑏𝑏𝑥𝑥 + 𝑐𝑐  passes through the points  (0, 5), (1, 3) and (−1, 5). 3 
 
 Find the value of  𝑎𝑎, 𝑏𝑏 and 𝑐𝑐 . 
 
 
d)    2 
 
 
 
 
 
 
 
 
 
 
 
 
e)   4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

O 

A 

B 

𝑦𝑦 =
𝑥𝑥4

4
 

Arc AB is subtended by an angle of 720 
at the centre of a circle radius 8cm. 
 

(i) Calculate the length AB. 
 

(ii) Calculate the area of sector AOB 

A bowl is formed by rotating the curve 

𝑦𝑦 =  𝑥𝑥4

4
 between x=0 and x=2 about 

the y axis. Find the volume of the 
bowl. 
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f) A cylindrical container closed at both ends is made from thin sheet metal. 
 The container is to have a radius of  𝑟𝑟 cm and height of  ℎ cm, such that its 
 volume is 1000𝜋𝜋 cm3. 
 
 [So  𝑉𝑉 = 𝜋𝜋𝑟𝑟2ℎ  and  𝑆𝑆𝑆𝑆 = 2𝜋𝜋𝑟𝑟2 + 2𝜋𝜋𝑟𝑟ℎ] 
 
 (i) Show that the area of sheet metal required to make the container is 

  �2𝜋𝜋𝑟𝑟2 + 2000𝜋𝜋
𝑟𝑟

� cm2  1 
 
 
 (ii) Hence find the minimum area of sheet metal required to make the container. 4 
 
 
 
 

End of Examination



 
 
 
 
 



 
 
 



Student Name: ________________________________  Class Teacher: ___________________________ 
 

Section I 
 

Year 12 Trial HSC Examination 2017 
 

Mathematics 
 

Multiple-choice Answer Sheet - Questions 1 – 10  
 

Allow about 15 minutes for this section. 
 
Select the alternative A, B, C or D that best answers the question.  Fill in the response oval 
completely. 
 

Sample 2 + 4   =  (A) 2 (B) 6 (C) 8 (D) 9 
 

  A  B  C  D  
 

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new 
answer. 
  A  B  C  D  
 

If you change your mind and have crossed out what you consider to be the correct answer, then 
indicate this by writing the word  correct  and drawing an arrow as follows: 
         correct 
 

  A  B  C  D  
 
 
 

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  
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