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Section I 
 
10 marks 
Attempt questions 1 - 10 
Allow about 15 minutes for this section 
 
Clearly indicate your multiple-choice answers in your solutions. 
 

 
1.  Which of the following is true for the function 𝑓𝑓(𝑥𝑥) = 3

𝑥𝑥2
− 2?  

 (A) Even function 
 (B) Odd function 
 (C) Zero function 
 (D) Neither an even, odd or zero function 
 
 
2.  Which one of the following graphs could represent the line with equation 2𝑥𝑥 − 𝑦𝑦 = 3 ? 

 
 (A) 

 

(B) 

 

 (C) 

 

(D) 
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3.    Evaluate log7
1
49

 . 

 (A) –7 
 (B) –2 
 (C) 2 
 (D) 

 
 
 

7 

4.  Solve the equation  
4
√𝑥𝑥

 − 9 = 0 

 (A) 𝑥𝑥 =
16
81

 

 (B) 𝑥𝑥 =
8

18
 

 (C) 𝑥𝑥 =
2
3

 

 (D) 𝑥𝑥 = 6 

 
 
 

5.  What is the exact value of  sin 135° +  
1

sin60°
 ? 

 (A) 2√2 − √3
√6

 

 (B) 2√2 − 1
√2

 

 (C) 2√2 + √3
√6

 

 (D) 2√2 + 1
√2
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6.  The graph of 𝑦𝑦 = 𝑔𝑔(𝑥𝑥) is shown below. 
For what values of 𝑥𝑥 is 𝑔𝑔(𝑥𝑥) increasing? 
 

 

 (A) (−0.5 , 6)  ∪ (9,∞) 

 (B) (−0.5 , 4.5)  ∪ (7.5,∞) 

 (C) (4.5 , 7)  ∪ (10 ,∞) 

 (D) (−∞,−0.5)  ∪ (6 , 9) 

 
 
7.  Which of the following is the most simplified with a rational denominator equivalent 

to 
√208
√108

 ? 

 

 (A) √52
√27

 

 (B) 2√39
9

 

 (C) 2√13
3√3

 

 (D) √156
3
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8.  The graph of 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) is shown below. 
 

 
 
Which graph could represent 𝑦𝑦 = 𝑓𝑓′(𝑥𝑥) ? 
 
 

 

(A) 

 

(B) 

 
     

 

(C) 

 

(D) 
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9.  It is assumed that the number 𝑁𝑁(𝑡𝑡) of ants in a certain nest at time (t) is given by: 

𝑁𝑁(𝑡𝑡) =  
𝐴𝐴

1+𝑒𝑒−𝑡𝑡
  where 𝐴𝐴 is a constant and 𝑡𝑡 is measured in months. 

 
At time 𝑡𝑡 = 0, 𝑁𝑁(𝑡𝑡) is estimated at 2 × 105 ants. What is the value of 𝐴𝐴? 
 

 (A) 2 × 10−5 

 (B) 2 × 105 

 (C) 4 × 10−5 

 (D) 4 × 105 
 
 
10.  The function 𝑓𝑓(𝑥𝑥) = ln(2𝑥𝑥−1) can be graphed by applying which transformations to 

the graph of 𝑔𝑔(𝑥𝑥) = ln 𝑥𝑥? 

 

 (A) A reflection in the y-axis, then a vertical translation of ln 2 

 (B) A reflection in the x-axis, then a vertical translation of ln 2 

 (C) A reflection in the x-axis, then a horizontal translation of ln 2 

 (D) A reflection in the y-axis, then a horizontal translation of ln 2 

 
 

End of Section 1 
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Question 11  (2 marks)  Marks 

Given that 𝑓𝑓(𝑥𝑥) = 2𝑥𝑥2 − 𝑥𝑥 𝑎𝑎𝑎𝑎𝑎𝑎 𝑔𝑔(𝑥𝑥) = 2𝑥𝑥 − 3, write an expression for 
𝑓𝑓(𝑔𝑔(𝑥𝑥)) given in the form 𝑎𝑎𝑥𝑥2 + 𝑏𝑏𝑏𝑏 + 𝑐𝑐 , where 𝑎𝑎, 𝑏𝑏 and 𝑐𝑐 are integers. 

2 

  

  

  

  

  

  

  

  

  
Question 12   (2 marks)  

 

Solve the equation 2 

5log10𝑥𝑥 = 3 + 2log10𝑥𝑥  

  

  

  

  

  

  

  

  

  

  

Section II 
 
40 marks 
Attempt all questions 
Allow about 1 hour and 15 minutes for this section 
 
Instructions • Answer the questions on blank paper or in the spaces provided. These 

spaces provide guidance for the expected length of response. 
 
• Your responses should include relevant mathematical reasoning and/or 

calculations. 
 
• Ensure your questions are clearly labelled and submitted in the correct 

order. 
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Question 13  (2 marks)  Marks 

A sector of a circle is shown below. Point A is the centre of the circle and 

∠ 𝐵𝐵𝐵𝐵𝐵𝐵 = 
𝜋𝜋
5

  radians. 

The arc BC has a length of 8π units.  

 

 

 

 

 

 

 

Find the area of the sector. (Give your answer in terms of π) 

 

2 

  

  

  

  

  

  

  

  

  

  

  

 
See over for Question 14 
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Question 14  (1 mark)  Marks 

 

Given sin𝜃𝜃 =  
7
12

  for an obtuse angle 𝜃𝜃, find the exact value of cos𝜃𝜃. 1 

  

  

  

  

  

  

  

  

  

 
 
Question 15  (2 marks)  

 

Solve |2𝑥𝑥 − 3| = 15 2 

  

  

  

  

  

  

  

  

  

 
See over for Question 16 
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Question 16  (3 marks)  Marks 

Use algebra to solve the following simultaneous equations: 3 

𝑦𝑦 = 𝑥𝑥 − 2 
𝑦𝑦2 + 𝑥𝑥2 = 10 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 
 

See over for Question 17 
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Question 17  (4 marks)  Marks 

Let  3𝑥𝑥2 + 12𝑥𝑥 − 24 = 3(𝑥𝑥 + 𝑎𝑎)2 + 𝑏𝑏 where 𝑎𝑎 and 𝑏𝑏 are constants.  

   
(a) Find the value of 𝑎𝑎 and 𝑏𝑏. 

 
2 

   

   

   

   

   

   

   

   

(b) Hence, determine the vertex and the 𝒙𝒙 − intercepts for the function 
𝑓𝑓(𝑥𝑥) =  3𝑥𝑥2 + 12𝑥𝑥 − 24. Express your answer for the 𝑥𝑥 − intercepts in 
the form 𝑐𝑐 ± 𝑑𝑑√3 where 𝑐𝑐 and 𝑑𝑑 are integers. 

 

2 

   

   

   

   

   

   

   

   

   

   

 
 

See over for Question 18 
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Question 18  (4 marks)  Marks 

Differentiate, with respect to 𝑥𝑥. 
 

 

(a) (5𝑥𝑥2 − 3)4 
 

2 

   

   

   

   

   

(b) 3𝑥𝑥2 − 4
𝑥𝑥 + 5

 

 

2 

   

   

   

   

   

   

   

   

   

   

   
 

See over for Question 19 
 
 
 
 
 
 
 
 
 
 
 
 
 

Questions 11-18 are worth 20 marks in total 
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Question 19  (3 marks)  Marks 

The function 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) is defined as follows: 
 

 

 𝑓𝑓(𝑥𝑥) = �
−1                    𝑤𝑤ℎ𝑒𝑒𝑒𝑒 𝑥𝑥 ≤ −2
2𝑥𝑥           𝑤𝑤ℎ𝑒𝑒𝑒𝑒 − 2 < 𝑥𝑥 < 0
3 − 𝑥𝑥                  𝑤𝑤ℎ𝑒𝑒𝑒𝑒 𝑥𝑥 ≥ 0

� 
 

   
(a) Draw a sketch of the graph of 𝑦𝑦 = 𝑓𝑓(𝑥𝑥). 

Ensure your graph is large enough to clearly label the intercepts and any 
other relevant values. 

2 

 

 

 

   

(b) Evaluate 𝑓𝑓(−3) + 𝑓𝑓 �
1
2
� + 2𝑓𝑓(4). 1 
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Question 20  (2 marks)  Marks 

Differentiate 𝑓𝑓(𝑥𝑥) = 2𝑥𝑥2 − 3𝑥𝑥 by first principles using  
  

𝑓𝑓′(𝑥𝑥) = lim
ℎ→0

𝑓𝑓(𝑥𝑥 + ℎ) − 𝑓𝑓(𝑥𝑥)
ℎ

 

 

2 

  

  

  

  

  

  

  

  

  

  

  

  

    

Question 21  (2 marks)  
 

Given log𝑎𝑎 3 = 𝑥𝑥 and log𝑎𝑎 5 = 𝑦𝑦, find an expression for log𝑎𝑎
25
3

 in terms of 𝑥𝑥 
and 𝑦𝑦. 
 

2 
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Question 22  (4 marks)  Marks 

 

 

Lucy walks 4.2km from her house at 𝐴𝐴 on a true bearing of 185°T to the park at 
𝐵𝐵. She then walks on a true bearing of 349°T to the shop at 𝐶𝐶. Lucy knows she 
must walk 5.2 km from shop 𝐶𝐶 to her house at 𝐴𝐴. 

 

   
(a) Show that ∠𝐴𝐴𝐴𝐴𝐴𝐴 = 16° 1 
   

   

   

   

   

   

   
(b) Hence or otherwise find the bearing of 𝐴𝐴 from 𝐶𝐶. Answer correct to the 

nearest degree. 
 

3 
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Question 23 (4 marks)  Marks 

A tangent is drawn to the curve 𝑦𝑦 = 𝑥𝑥5 − 3𝑥𝑥2 − 60𝑥𝑥, at the point where 𝑥𝑥 = −2. 
 

 

(a) Find the gradient of the tangent 
 

2 

   

   

   

   

   

   

   

(b) Find the equation of the normal to the curve through the same point. 

 

2 

   

   

   

   

   

   

   

   

    

 
See over for Question 24 
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Question 24 (5 marks)  Marks 

The number of fish, 𝑁𝑁, in a hatchery at time 𝑡𝑡 months, is given by the formula:  

𝑁𝑁 = 𝑁𝑁0𝑒𝑒0.322𝑡𝑡  where 𝑁𝑁0 is a constant.  

Initially there were 1000 fish in the hatchery. 
 

 

(a) Find the number of fish in the hatchery at the end of 8 months. 
Answer correct to the nearest hundred. 
 

1 

   

   

   

   

   

   

   

   

  
  

(b) At the end of which month will the fish population exceed 50 000? 
 2 

   

   

   

   

   

   

   

   

   

   

   
 

Question 24 continues over the page 
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  Marks 

(c) Find the rate of increase in the number of fish at the end of six months. 
Answer correct to the nearest hundred fish per month. 
 

2 

   

   

   

   

   

   

   

   

 
End of Paper 

 
� Write your full name on every page of your solutions. 
� Ensure your questions are in numbered order. 
� Scan every page of your solutions. 
� Check that your pdf file includes ALL of your pages. 
� Upload as one pdf file to Canvas before the submission box closes. 
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Section I 

10 marks 
Attempt questions 1 - 10 
Allow about 15 minutes for this section 

Clearly indicate your multiple-choice answers in your solutions. 

1. Which of the following is true for the function 𝑓𝑓(𝑥𝑥) = 3
𝑥𝑥2
− 2?

(A) Even function
(B) Odd function
(C) Zero function
(D) Neither an even, odd or zero function

2. Which one of the following graphs could represent the line with equation 2𝑥𝑥 − 𝑦𝑦 = 3 ?

(A) (B) 

(C) (D) 
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3.    Evaluate log7
1
49

 . 

 (A) –7 
 (B) –2 
 (C) 2 
 (D) 

 
 
 

7 

4.  Solve the equation  
4
√𝑥𝑥

 − 9 = 0 

 (A) 𝑥𝑥 =
16
81

 

 (B) 𝑥𝑥 =
8

18
 

 (C) 𝑥𝑥 =
2
3

 

 (D) 𝑥𝑥 = 6 

 
 
 

5.  What is the exact value of  sin 135° +  
1

sin60°
 ? 

 (A) 2√2 − √3
√6

 

 (B) 2√2 − 1
√2

 

 (C) 2√2 + √3
√6

 

 (D) 2√2 + 1
√2
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6.  The graph of 𝑦𝑦 = 𝑔𝑔(𝑥𝑥) is shown below. 
For what values of 𝑥𝑥 is 𝑔𝑔(𝑥𝑥) increasing? 
 

 

 (A) (−0.5 , 6)  ∪ (9,∞) 

 (B) (−0.5 , 4.5)  ∪ (7.5,∞) 

 (C) (4.5 , 7)  ∪ (10 ,∞) 

 (D) (−∞,−0.5)  ∪ (6 , 9) 

 
 
7.  Which of the following is the most simplified with a rational denominator equivalent 

to 
√208
√108

 ? 

 

 (A) √52
√27

 

 (B) 2√39
9

 

 (C) 2√13
3√3

 

 (D) √156
3
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8.  The graph of 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) is shown below. 
 

 
 
Which graph could represent 𝑦𝑦 = 𝑓𝑓′(𝑥𝑥) ? 
 
 

 

(A) 

 

(B) 

 
     

 

(C) 

 

(D) 
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9.  It is assumed that the number 𝑁𝑁(𝑡𝑡) of ants in a certain nest at time (t) is given by: 

𝑁𝑁(𝑡𝑡) =  
𝐴𝐴

1+𝑒𝑒−𝑡𝑡
  where 𝐴𝐴 is a constant and 𝑡𝑡 is measured in months. 

 
At time 𝑡𝑡 = 0, 𝑁𝑁(𝑡𝑡) is estimated at 2 × 105 ants. What is the value of 𝐴𝐴? 
 

 (A) 2 × 10−5 

 (B) 2 × 105 

 (C) 4 × 10−5 

 (D) 4 × 105 
 
 
10.  The function 𝑓𝑓(𝑥𝑥) = ln(2𝑥𝑥−1) can be graphed by applying which transformations to 

the graph of 𝑔𝑔(𝑥𝑥) = ln 𝑥𝑥? 

 

 (A) A reflection in the y-axis, then a vertical translation of ln 2 

 (B) A reflection in the x-axis, then a vertical translation of ln 2 

 (C) A reflection in the x-axis, then a horizontal translation of ln 2 

 (D) A reflection in the y-axis, then a horizontal translation of ln 2 

 
 

End of Section 1 
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Question 11  (2 marks)  Marks 

Given that 𝑓𝑓(𝑥𝑥) = 2𝑥𝑥2 − 𝑥𝑥 𝑎𝑎𝑎𝑎𝑎𝑎 𝑔𝑔(𝑥𝑥) = 2𝑥𝑥 − 3, write an expression for 
𝑓𝑓(𝑔𝑔(𝑥𝑥)) given in the form 𝑎𝑎𝑥𝑥2 + 𝑏𝑏𝑏𝑏 + 𝑐𝑐 , where 𝑎𝑎, 𝑏𝑏 and 𝑐𝑐 are integers. 

2 

  

  

  

  

  

  

  

  

  
Question 12   (2 marks)  

 

Solve the equation 2 

5log10𝑥𝑥 = 3 + 2log10𝑥𝑥  

  

  

  

  

  

  

  

  

  

  

Section II 
 
40 marks 
Attempt all questions 
Allow about 1 hour and 15 minutes for this section 
 
Instructions • Answer the questions on blank paper or in the spaces provided. These 

spaces provide guidance for the expected length of response. 
 
• Your responses should include relevant mathematical reasoning and/or 

calculations. 
 
• Ensure your questions are clearly labelled and submitted in the correct 

order. 
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Question 13  (2 marks) Marks 

A sector of a circle is shown below. Point A is the centre of the circle and 

∠ 𝐵𝐵𝐵𝐵𝐵𝐵 = 
𝜋𝜋
5

  radians. 

The arc BC has a length of 8π units. 

Find the area of the sector. (Give your answer in terms of π) 

2 

See over for Question 14 
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Question 14  (1 mark) Marks 

Given sin𝜃𝜃 =  
7
12

  for an obtuse angle 𝜃𝜃, find the exact value of cos𝜃𝜃. 1 

Question 15  (2 marks) 

Solve |2𝑥𝑥 − 3| = 15 2 

See over for Question 16 
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Question 16  (3 marks) Marks 

Use algebra to solve the following simultaneous equations: 3 

𝑦𝑦 = 𝑥𝑥 − 2 
𝑦𝑦2 + 𝑥𝑥2 = 10 

See over for Question 17 
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Question 17  (4 marks) Marks 

Let  3𝑥𝑥2 + 12𝑥𝑥 − 24 = 3(𝑥𝑥 + 𝑎𝑎)2 + 𝑏𝑏 where 𝑎𝑎 and 𝑏𝑏 are constants. 

(a) Find the value of 𝑎𝑎 and 𝑏𝑏. 2 

(b) Hence, determine the vertex and the 𝒙𝒙 − intercepts for the function
𝑓𝑓(𝑥𝑥) =  3𝑥𝑥2 + 12𝑥𝑥 − 24. Express your answer for the 𝑥𝑥 − intercepts in
the form 𝑐𝑐 ± 𝑑𝑑√3 where 𝑐𝑐 and 𝑑𝑑 are integers.

2 

See over for Question 18 
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Question 18  (4 marks) Marks 

Differentiate, with respect to 𝑥𝑥. 

(a) (5𝑥𝑥2 − 3)4 2 

(b) 3𝑥𝑥2 − 4
𝑥𝑥 + 5

2 

See over for Question 19 
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Question 19  (3 marks) Marks 

The function 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) is defined as follows: 

𝑓𝑓(𝑥𝑥) = �
−1         𝑤𝑤ℎ𝑒𝑒𝑒𝑒 𝑥𝑥 ≤ −2
2𝑥𝑥  𝑤𝑤ℎ𝑒𝑒𝑒𝑒 − 2 < 𝑥𝑥 < 0
3 − 𝑥𝑥         𝑤𝑤ℎ𝑒𝑒𝑒𝑒 𝑥𝑥 ≥ 0

� 

(a) Draw a sketch of the graph of 𝑦𝑦 = 𝑓𝑓(𝑥𝑥).
Ensure your graph is large enough to clearly label the intercepts and any
other relevant values.

2 

(b) Evaluate 𝑓𝑓(−3) + 𝑓𝑓 �
1
2
� + 2𝑓𝑓(4). 1 
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Question 20  (2 marks)  Marks 

Differentiate 𝑓𝑓(𝑥𝑥) = 2𝑥𝑥2 − 3𝑥𝑥 by first principles using  
  

𝑓𝑓′(𝑥𝑥) = lim
ℎ→0

𝑓𝑓(𝑥𝑥 + ℎ) − 𝑓𝑓(𝑥𝑥)
ℎ

 

 

2 

  

  

  

  

  

  

  

  

  

  

  

  

    

Question 21  (2 marks)  
 

Given log𝑎𝑎 3 = 𝑥𝑥 and log𝑎𝑎 5 = 𝑦𝑦, find an expression for log𝑎𝑎
25
3

 in terms of 𝑥𝑥 
and 𝑦𝑦. 
 

2 
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Question 22  (4 marks)  Marks 

 

 

Lucy walks 4.2km from her house at 𝐴𝐴 on a true bearing of 185°T to the park at 
𝐵𝐵. She then walks on a true bearing of 349°T to the shop at 𝐶𝐶. Lucy knows she 
must walk 5.2 km from shop 𝐶𝐶 to her house at 𝐴𝐴. 

 

   
(a) Show that ∠𝐴𝐴𝐴𝐴𝐴𝐴 = 16° 1 
   

   

   

   

   

   

   
(b) Hence or otherwise find the bearing of 𝐴𝐴 from 𝐶𝐶. Answer correct to the 

nearest degree. 
 

3 
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Question 23 (4 marks)  Marks 

A tangent is drawn to the curve 𝑦𝑦 = 𝑥𝑥5 − 3𝑥𝑥2 − 60𝑥𝑥, at the point where 𝑥𝑥 = −2. 
 

 

(a) Find the gradient of the tangent 
 

2 

   

   

   

   

   

   

   

(b) Find the equation of the normal to the curve through the same point. 

 

2 

   

   

   

   

   

   

   

   

    

 
See over for Question 24 
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Question 24 (5 marks) Marks 

The number of fish, 𝑁𝑁, in a hatchery at time 𝑡𝑡 months, is given by the formula: 

𝑁𝑁 = 𝑁𝑁0𝑒𝑒0.322𝑡𝑡  where 𝑁𝑁0 is a constant. 

Initially there were 1000 fish in the hatchery. 

(a) Find the number of fish in the hatchery at the end of 8 months.
Answer correct to the nearest hundred.

1 

(b) At the end of which month will the fish population exceed 50 000? 2 

Question 24 continues over the page 
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Marks 

(c) Find the rate of increase in the number of fish at the end of six months.
Answer correct to the nearest hundred fish per month.

2 
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