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This is an assessment task only and does not necessarily reflect the content or format of the Higher 

School Certificate

General Instructions  Total Marks – 100 
• Reading Time – 5 Minutes • Attempt sections A – E. 

• Working time – 90 Minutes  

• Write using black or blue pen. 
Pencil may be used for diagrams. 

• Board approved calculators maybe 
used. 

 
• Marks may NOT be awarded for 

messy or badly arranged work. 

• Start each NEW section in a 
separate answer booklet. 

• Hand in your answers in 5 separate 
bundles: 

Section A 
Section B 
Section C 
Section D 
Section E 

• All necessary working should be 
shown in every question if full 
marks are to be awarded. 

• Answer in simplest exact form 
unless otherwise instructed. 

   Examiner:  R. Boros 
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START A NEW ANSWER BOOKLET  
  
SECTION A [20 marks] 
For these 10 questions there is one correct answer per question. Write down in your 
answer booklet the question number and letter of your answer. 

Marks 

1. In approximately what time will a sum of money triple itself at 10% p.a. 
interest compounded yearly? 

A. 8 years 
B. 11.5 years 
C. 9 years 
D. 10.5 years 

 

[1] 

2. 2𝑎𝑏 − 𝑎2 − 𝑏2 factorised is 
A. (𝑎 − 𝑏)2 
B. (−𝑎 − 𝑏)2 
C. −(𝑎 − 𝑏)2 
D. −(𝑎 + 𝑏)2 

 

[1] 

3. What number must be added to the expression 𝑎2 − 12𝑎 to make it a perfect 
square? 

A. −36 
B. 24 
C. −24 
D. 36 

 

[1] 

4. If 𝑓(𝑥) = 2𝑥2 + 𝑥 and 𝑔(𝑥) = 𝑥2 − 2𝑥, find the value of  
2𝑓(𝑥) + 𝑔(𝑥) 

A. 5𝑥2 − 𝑥 
B. 5𝑥2 
C. 6𝑥2 
D. 3𝑥2 − 𝑥 

 

[1] 

5. The discriminant of  𝑥2 − 2𝑥 + 3 = 0 is 
A. −8 
B. 8 
C. −16 
D. 16 

 

[1] 

6. Which of the following functions will give a straight line graph 
A. 𝑦 = 𝑥

3
 

B. 𝑦 = 1
3𝑥

 
C. 𝑦 = 𝑥(𝑥 − 3) 
D. 𝑦 = 𝑥3+2𝑥+4

3𝑥
  

 

[1] 

7. If 812𝑥+3 = 2435−𝑥 then 𝑥 equals 
A. −1 
B. 0 
C. 1 
D. 13

3
 

 
 

[1] 
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8. Given this part of the curve 𝑦 = 𝑓(𝑥)  

 
A. 𝑦′ > 0 𝑦" < 0 
B. 𝑦′ > 0 𝑦" > 0 
C. 𝑦′ < 0 𝑦" > 0 
D. 𝑦′ < 0 𝑦" < 0 

 

[1] 

9. Given 𝐸 = 𝑎𝑣3𝑡 where 𝑎 and 𝑣 are positive constants, then 𝑑𝐸
𝑑𝑡

 is 
A. 3𝑎𝑣2𝑡 
B. Cannot be differentiated 
C. 1 
D. 𝑎𝑣3 

 

[1] 

10. Evaluate  

�(𝑖 − 1)(𝑖 + 1)
10

𝑖=7

 

A. 290 
B. 250 
C. 190 
D. 100 

 

[1] 

End of Multiple Choice Section 
 

11. Sketch the following on separate diagrams showing all necessary features. 
i. 𝑦 = |𝑥 + 3| 

ii. 𝑦 = √16 − 𝑥2 
 

[4] 

12. Insert two terms between 7 and 23 5
8
 so that the 4 terms are terms in a 

geometric series. 
 

[3] 

13. Given that 𝐴 = �9
5
�
3

,𝐵 = � 1
25
� and 𝐶 = 81 find the value of 𝑥 and 𝑦 if 

𝐴2

𝐵5𝐶3
= 3𝑥 × 5𝑦. 

 

[3] 

End of Section A 
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START A NEW ANSWER BOOKLET  
  
SECTION B [20 marks] Marks 
1. Determine whether the function 𝑓(𝑥) = 𝑥2

𝑥2+4
 is ODD or EVEN or neither. 

Justify your answer. 
 

[2] 

2. For what values of 𝑘 will 3𝑥2 − 𝑘𝑥 + 12 be always positive? 
 

[3] 

3. By using an appropriate substitution or otherwise, find all the solutions to 
(𝑥2 − 2𝑥)2 − 7(𝑥2 − 2𝑥) − 8 = 0. 
 

[3] 

4. State the domain and range of the following functions 
i. 𝑦 = 𝑥 + 1

𝑥
 

ii. 𝑦 = 𝑥2√1 + 𝑥 
 

[5] 

5. Find the region in the number plane simultaneously determined in the first 
quadrant by: 

𝑥 ≥ 0 
𝑦 ≥ 0 

𝑦 >
1
𝑥

 
𝑥 + 𝑦 < 4 

 

[4] 

6. Using the “completion of the square method” solve the following quadratic: 
𝑥(2𝑥 + 1) = 5, approximating your answer(s) to 3 significant figures. 
 
 

[3] 

End of Section B 
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START A NEW ANSWER BOOKLET  
  
SECTION C [20 marks] Marks 
1. Write down the equation of the quadratic whose roots are 1 1

2
 and 4. Fully 

expand and simplify your answer. 
 

[2] 

2. Find the values of 𝐴,𝐵 and 𝐶 such that  
𝑥2 + 𝑥 + 1 ≡ 𝐴(𝑥 − 2)2 + 𝐵(𝑥 − 2) + 𝐶. 

 

[3] 

3. If 𝛼 and 𝛽 are the roots of the equation 𝑥2 − 2𝑥 + 5 = 0 find the values of 
 

i. 𝛼 + 𝛽 

ii. 𝛼𝛽 

iii. 𝛼2 + 𝛽2 

iv. 1
𝛼

+ 1
𝛽

 

v. 𝛼
𝛽

+ 𝛽
𝛼

 

[5] 

4. 𝑃(12,18) is a point on the parabola 𝑥2 = 8𝑦. 𝑆 is the focus of the parabola. 
The perpendicular through 𝑆 to the line 𝑆𝑃 intersects the tangent line at 𝑃 in 
𝑀. Given that the tangent equation at 𝑃 is 𝑦 = 3𝑥 − 18, find 
 

i. The value of the focal length 
 

ii. The coordinates of the focus 𝑆 
 

iii. The gradient of the line 𝑆𝑃 
 

iv. The equation of the line 𝑆𝑀 written in gradient-intercept form 
 

v. The coordinates of the point 𝑀 
 

[5] 

5. Express the following in index form: 5 log𝑥 + 1
2

log𝑦 = log 𝑧. 
 

[2] 

6. Find from first principles, the gradient of the tangent to the curve  
𝑦 = 3𝑥2 − 4𝑥 − 7 at the point where 𝑥 = 1. 

 
 

[3] 

End of Section C 
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START A NEW ANSWER BOOKLET  
  
SECTION D [20 marks] Marks 
1. Differentiate with respect to 𝑥 

 
i. 1

3𝑥3
 

ii. (1 − 2𝑥)4 

iii. 7
(5−3𝑥)2 

iv. (𝑥2 + 4)(𝑥4 + 3) 

[6] 

2. Find the equation written in general form of the normal to the curve 𝑦 = 2
𝑥+1

 at 
the point (1,1). 
 

[3] 

3. At what 𝑥 values on the curve 𝑦 = 𝑥3 − 2𝑥2 + 1 is the tangent line parallel to 
the line 𝑥 + 𝑦 = 2? 
 

[3] 

4. For what values of 𝑥 is 𝑓(𝑥) = 1
3
𝑥3 − 4𝑥 + 7 monotonic decreasing? 

 

[2] 

5. For the curve 𝑓(𝑥) = 1
3
𝑥3 − 𝑥2 − 3𝑥 − 6, find the: 

 
i. relative maximum and minimum stationary points. 

 
ii. absolute maximum and minimum points if −2 ≤ 𝑥 ≤ 6. 

 
iii. the point of inflexion. 

 
iv. Hence or otherwise sketch the curve in the domain −2 ≤ 𝑥 ≤ 6. 

 
 

[6] 

End of Section D 
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START A NEW ANSWER BOOKLET  
  
SECTION E [20 marks] Marks 
1. From 1 to 500 inclusive, find the sum of all the numbers which are divisible by 

6 or 9. 
 

[4] 

2. Yolanda decides to set up a trust fund for her grandson Benny. She invests $80 
at the beginning of each month. The money is invested at 6% p.a. compounded 
monthly. The trust fund matures at the end of the month of her final 
investment, 25 years (300 investments later) after her first investment. 
 

i. After 25 years, what will be the value of her first $80 invested? 
(correct to the nearest cent). 
 

ii. By writing a geometric series for the value of all Yolanda’s 
investments, calculate the final value of Benny’s trust fund 
(correct to the nearest cent). 
 

[5] 

3. A point 𝑃(𝑥,𝑦) moves so that it is equidistant from the point (0,1) and from 
the line 𝑦 = −1. Derive the equation of the locus of 𝑃. 

 

[2] 

4. Ryde Council borrowed $3 000 000 at the beginning of 2011 to fund a pilot 
stormwater catchment scheme. The annual interest rate is 12% p.a. Each year, 
interest is calculated on the balance at the beginning of the year and added to 
the balance owing. The debt is to be repaid by equal annual repayments of 
$480 000 with the first repayment being made at the end of 2011. 
 
If 𝐴𝑛 is the balance owing after the 𝑛𝑡ℎ repayment, prove that: 
 

i. 𝐴2 = 3 000 000 × 1.122 − 480 000(1 + 1.12) 
 

ii. 𝐴𝑛 = 1 000 000[4− (1.12)𝑛] 
 

iii. In which year (e.g. 9th, 10th, 11th etc) will Ryde Council make the 
final payment? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[5] 
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5.   

 
In the above figure, 𝑃 is on the curve 𝑦 = (𝑥 − 2)2 + 9 and 𝑄 is on the curve 
𝑦 = 𝑥(6 − 𝑥). 
 
If the length of 𝑃𝑄 is 𝐿 units, find the minimum length of 𝐿 and the value of  𝑥 
for which occurs. 
 
 

[4] 

End of Section E 
 

End of Exam 
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