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• For all Questions in Section II, show relevant mathematical 
reasoning and/or  calculations 

 
 

Total Marks: 
50 

Section I – 6 marks  
 

• Attempt Questions 1 – 6 on the answer page provided on p11 
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Section I 

6 marks 
Attempt Questions 1 – 6 
Allow about 8 minutes for this section 
 
Use the multiple-choice answer sheet for Questions 1 – 6. 
 
  

 
1. The graph of the relation 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) is shown below: 

 
What statement is correct at point A? 
 

 
A.  𝑓𝑓′(𝑥𝑥) > 0 and 𝑓𝑓′′(𝑥𝑥)  < 0 

 
B.  𝑓𝑓′(𝑥𝑥) < 0 and 𝑓𝑓′′(𝑥𝑥)  < 0  

 
C.  𝑓𝑓′(𝑥𝑥) > 0 and 𝑓𝑓′′(𝑥𝑥) > 0 

 
D.  𝑓𝑓′(𝑥𝑥) < 0 and 𝑓𝑓′′(𝑥𝑥) > 0 

 
 

Section I continues on next page  
 

  



   2024 Year 12 Mathematics Advanced Assessment Task 2                                                                                                                                         3 
 

 
2. The diagram below represents the gradient function of the curve 𝑦𝑦 = 𝑓𝑓(𝑥𝑥).  

 

 
 

Which of the following is a true statement about the curve 𝑦𝑦 = 𝑓𝑓(𝑥𝑥)? 

 
A.  A minimum turning point occurs at 𝑥𝑥 =  −4. 

 
B.  A horizontal point of inflection occurs at 𝑥𝑥 = −4. 

 
C.  A horizontal point of inflection occurs at 𝑥𝑥 = 2 

 
D.  A minimum turning point occurs at 𝑥𝑥 = 2 

 
3. 

What is the value of the definite integral  ∫ 𝑥𝑥3 𝑑𝑑𝑑𝑑4
−4  ? 

 A.  128  B.  −128  

 C.  0  D.  64  

 
 

Section I continues on next page 
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4. The diagram below shows the graph of 𝑦𝑦 = 𝑥𝑥2 − 2𝑥𝑥 − 8. 

 
What is the correct expression for 𝐴𝐴, the shaded area shown? 

 
 

 
A.  𝐴𝐴 =  ∫ (𝑥𝑥2 − 2𝑥𝑥 − 8) 𝑑𝑑𝑑𝑑 +  �∫ (𝑥𝑥2 − 2𝑥𝑥 − 8) 𝑑𝑑𝑑𝑑6

5 �5
0  

 
B.  𝐴𝐴 =  ∫ (𝑥𝑥2 − 2𝑥𝑥 − 8) 𝑑𝑑𝑑𝑑 +  �∫ (𝑥𝑥2 − 2𝑥𝑥 − 8) 𝑑𝑑𝑑𝑑6

4 �4
0  

 
C.  𝐴𝐴 = �∫ (𝑥𝑥2 − 2𝑥𝑥 − 8)5

0  𝑑𝑑𝑑𝑑�+ ∫ (𝑥𝑥2 − 2𝑥𝑥 − 8)6
5 𝑑𝑑𝑑𝑑 

 
D.  𝐴𝐴 = �∫ (𝑥𝑥2 − 2𝑥𝑥 − 8)4

0  𝑑𝑑𝑑𝑑�+ ∫ (𝑥𝑥2 − 2𝑥𝑥 − 8)6
4 𝑑𝑑𝑑𝑑  

 
 

5. An infinite geometric series has a first term of 12 and a limiting sum of 36.  
What is the common ratio?  
 

  
A.  2

3
   B.  1

2
  

 
C.  1

3
  D.  3

4
  

 
 

Section I continues on next page 
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6. A portion of the graph of 𝑦𝑦 =  |𝑥𝑥 + 2| is shown below.  

 

   
 
Which of the following gives the solution to the equation |𝑥𝑥 + 2|  ≥ 3 ? 
 

 
A.  𝑥𝑥 ≥ 1  B.  −5 ≤ 𝑥𝑥 ≤ 1  

 
C.  𝑥𝑥 ≤ − 5  D.  𝑥𝑥 ≤  −5  or  𝑥𝑥 ≥ 1  

  
 

 
~  End of Section I ~ 
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Mathematics Advanced  

Multiple-Choice Answer Sheet 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Question 

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  
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Mathematics Advanced 
Section II 

 
Question 7 

(15 Marks) 
 

Applications of Differentiation 
 

 
 

• Answer each question in the space provided. 
 

• Your responses should include relevant mathematical reasoning  and/or 
calculations. 
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(a) 

 

 
The curve 𝑦𝑦 = 𝑥𝑥3 + 𝑚𝑚𝑚𝑚 + 𝑛𝑛 has a stationary point at 𝑃𝑃(1,5).  
Find the values of the constants 𝑚𝑚 and 𝑛𝑛. 

………………………………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………….…………………………………. 
 

……………………………………………………………………………..…………..……………………………………. 
 
……………………………………………………………………………………….………………………………………. 
 
…………………………………………………………………………………………………….…………………………. 
 
………………………………………………………………………………………………………………………………… 
 

 
2 

(b) Consider the curve given by the equation 𝑦𝑦 = −𝑥𝑥3 + 12𝑥𝑥 + 1 
 

 

 (i) Find the coordinates of the stationary points and determine their nature. 

………………………………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………….…………………………………. 
 

……………………………………………………………………………..…………..……………………………………. 
 
……………………………………………………………………………………….………………………………………. 
 
…………………………………………………………………………………………………….…………………………. 
 
………………………………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………….…………………………………. 
 

……………………………………………………………………………..…………..……………………………………. 
 
……………………………………………………………………………………….………………………………………. 
 
…………………………………………………………………………………………………….…………………………. 
 

4 

 Question 7 (b) continues on the next page  



   2024 Year 12 Mathematics Advanced Assessment Task 2                                                                                                                                         15 
 

 (ii) Find any points of inflection 2 

 ………………………………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………….…………………………………. 
 

……………………………………………………………………………..…………..……………………………………. 
 
……………………………………………………………………………………….………………………………………. 
 
…………………………………………………………………………………………………….…………………………. 
 
………………………………………………………………………………………………………………………………. 
 

 

 (iii) Sketch the curve, showing all necessary features including any stationary point(s) 
 or points of inflection. (Do not find the 𝑥𝑥-intercepts). 

2 

  

 
 

Question 7 continues on the next page 
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End of Question 7 

  

 
(c) 

 
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 1024𝜋𝜋 𝑐𝑐𝑐𝑐3.  

 
 
 

   

 (i) Show that the area of sheet metal required to make the container is 

  �2𝜋𝜋𝑟𝑟2 + 2048𝜋𝜋
𝑟𝑟

� 𝑐𝑐𝑐𝑐2  
 
………………………………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………….…………………………………. 
 

……………………………………………………………………………..…………..……………………………………. 
 
……………………………………………………………………………………….………………………………………. 
 
…………………………………………………………………………………………………….…………………………. 
 
 

2 

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

 Answer as an exact value.  

………………………………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………….…………………………………. 
 

……………………………………………………………………………..…………..……………………………………. 
 
……………………………………………………………………………………….………………………………………. 
 
…………………………………………………………………………………………………….…………………………. 
 
………………………………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………….…………………………………. 
 

……………………………………………………………………………..…………..……………………………………. 
 
 

3 
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Question 7. Extra Writing Space. Please label the questions clearly. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
………………………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
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Mathematics Advanced 
Section II 

 
Question 8 

(15 Marks) 
 

Integral Calculus 
 
 
 

• Answer each question in the space provided. 
 

• Your responses should include relevant mathematical reasoning  and/or 
calculations. 
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Question 8 continues on the next page 
  

(a) The diagram below shows a unit square target for shooting on the Cartesian Plane. The 
target is divided into three regions, I, II and III by the curves 𝑦𝑦 = √𝑥𝑥  and  𝑦𝑦 =  𝑥𝑥3. 
 

 
Calculate the sum of areas I and II. 
 

………………………………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………….…………………………………. 
 

……………………………………………………………………………..…………..……………………………………. 
 
……………………………………………………………………………………….………………………………………. 
 
…………………………………………………………………………………………………….……………………………. 

2 
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Question 8 continues on the next page 

 (b) The following diagram represents a cross-section through a river. 
The depth of the river is marked every 20 metres. 
 

 
Use the trapezoidal rule with 5 function values to estimate the area of the cross-section. 
 
………………………………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………….…………………………………. 
 

……………………………………………………………………………..…………..……………………………………. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
3 

 (c) (i) Find:  
𝑑𝑑
𝑑𝑑𝑑𝑑

 (𝑥𝑥3 + 8)3 

………………………………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………….…………………………………. 
 

……………………………………………………………………………..…………..……………………………………. 
 

2 

  (ii) Hence evaluate  ∫ 𝑥𝑥2(𝑥𝑥3 + 8)22
1  𝑑𝑑𝑑𝑑     

………………………………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………….…………………………………. 
 

……………………………………………………………………………..…………..……………………………………. 
 
……………………………………………………………………………………….………………………………………. 
 
…………………………………………………………………………………………………….…………………………. 

3 

   
……………………………………………………………………………………….………………………………………. 
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End of Question 8 

 

 (d)  

     

The shaded region 𝑂𝑂𝑂𝑂𝑂𝑂 is bounded by the parabolas 𝑦𝑦 = 2𝑥𝑥2, 𝑦𝑦 = 3 − 𝑥𝑥2 and the 𝑥𝑥-axis. 
Point 𝐴𝐴 is the intersection of the two parabolas and point 𝐵𝐵 is the 𝑥𝑥-intercept of the 
parabola  𝑦𝑦 = 3 − 𝑥𝑥2. 
 
 

 
 
 
 
 
 
 

  (i) Show that the 𝑥𝑥-coordinates of 𝐴𝐴 and 𝐵𝐵 are 1 and √3  respectively. 
 
………………………………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………….…………………………………. 
 

……………………………………………………………………………..…………..……………………………………. 
 
……………………………………………………………………………………….………………………………………. 
 

2 

  (ii) Find the exact value of the shaded region. 
 

………………………………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………….…………………………………. 
 

……………………………………………………………………………..…………..……………………………………. 
 
……………………………………………………………………………………….………………………………………. 
 
…………………………………………………………………………………………………….…………………………. 
 
………………………………………………………………………………………………………………………..……… 
 

3 

𝑦𝑦 = 2𝑥𝑥2 

𝑦𝑦 = 3 − 𝑥𝑥2 

𝐴𝐴 

𝐵𝐵 𝑂𝑂
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Question 8 Extra Writing Space. Please label the questions clearly. 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
………………………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
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Mathematics Advanced 
Section II 

 
Question 9 

(14 Marks) 
 

Sequences and Series, 
 Graphing Trigonometric Functions,  

Graphical Techniques 
 
 

• Answer each question in the space provided. 
 

• Your responses should include relevant mathematical reasoning  and/or 
calculations. 
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 (a) Cards are stacked to build a “house of cards”. A house of cards with 3 rows is shown. 

A house of cards requires 3 cards in the top row, 6 cards in the next row, and each 
successive row has 3 more cards than the previous row. 

 
 

 

  Another house of cards has 234 cards. How many rows of cards must it have? 
  
 
………………………………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………….…………………………………. 
 

……………………………………………………………………………..…………..……………………………………. 
 
……………………………………………………………………………………….………………………………………. 
 
…………………………………………………………………………………………………….…………………………. 
 

3 

 (b) An amount of $1800 is to be divided into 4 shares that form a geometric sequence. 
Given that the largest share is 8 times as large as the smallest share, determine the 4 
amounts that make up the sequence. 
   
 
 
………………………………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………….…………………………………. 
 

……………………………………………………………………………..…………..……………………………………. 
 
……………………………………………………………………………………….………………………………………. 
 
…………………………………………………………………………………………………….…………………………. 
 

2 
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 (c) The graph of the function 𝑓𝑓(𝑥𝑥) =  𝑥𝑥2  is translated 𝑚𝑚 units to the right, and dilated 
vertically by a scale factor of 𝑘𝑘.  
The equation of the transformed function is  𝑔𝑔(𝑥𝑥) = 4𝑥𝑥2 − 24𝑥𝑥 + 36. 
Find the values of 𝑚𝑚  and  𝑘𝑘. 
 
………………………………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………….…………………………………. 
 

……………………………………………………………………………..…………..……………………………………. 
 
 

2 

  (d) The figure below shows the graph of the equation 𝑦𝑦 =  𝑓𝑓(𝑥𝑥). 

  

The curve crosses the 𝑥𝑥-axis at (1, 0) and (5, 0), and the 𝑦𝑦-axis at (0, 5). 
The curve has a minimum turning point at (3,−4). 
Sketch in the space provided below, the graph of  𝑦𝑦 = 𝑓𝑓(𝑥𝑥 + 1). 
Your sketch must include the coordinates of any points where the graph crosses the 
coordinate axes and the new coordinates of the minimum turning point. 

 
 

2 
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End of Question 9 

 
END OF TASK 

 
  

 (e) The graph of 𝑦𝑦 = 𝑘𝑘 sin (𝑝𝑝𝑝𝑝)  is shown. 

 
What are the values of 𝑘𝑘 and 𝑝𝑝 ? 
 

 
………………………………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………………………………. 
 

 
 
 
 
 
 
 
 
 
 
 
 
2 

 (f) The depth of water in a bay rises and falls with the tide. On a particular day the depth of the 
water, 𝑑𝑑 metres, can be modelled by the equation: 
 

𝑑𝑑 = 1.8− 1.3 𝑐𝑐𝑐𝑐𝑐𝑐 �4𝜋𝜋
25

 𝑡𝑡� where 𝑡𝑡 ≥ 0, 
 

and t is the time in hours since low tide. 
 

 

  (i) What will the depth of the water be at the first high tide after 𝑡𝑡 = 0 ? 
 
………………………………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………….…………………………………. 
 

1 

  (ii) How many hours are there until that first high tide? 
 
 
………………………………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………….…………………………………. 
 

……………………………………………………………………………..…………..……………………………………. 
 
……………………………………………………………………………………….………………………………………. 
 

2 
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Question 9. Extra Writing Space. Please label the questions clearly. 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
………………………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………………….. 
 
 
……………………………………………………………………………………………………………….. 
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Year 12    Mathematics Advanced    Assessment Task 2 2024 
Multiple Choice    Solutions and Marking Guidelines  

                      Outcomes Addressed in these Questions  
MA12-1: Uses algebraic and graphical techniques to critically construct, model and evaluate 
arguments in a range of familiar and unfamiliar concepts. 
MA12-4: Applies the concepts and techniques of arithmetic and geometric sequences and series in the 
solution of problems. 
MA12-6 Applies appropriate differentiation methods to solve problems. 
MA12-7 Applies the concepts and techniques of indefinite and definite integrals in the solution of 
problems 
Question  Solutions Outcome 

1 
 
 
 
 
 

2 
 
 
 
 
 

3 
 
 
 
 

 
 

4 
 
 
 
 
 
 
 
 
 
 

5 
 
 
 

6 
 

On the curve y=f(x), there is a point of inflection at A. It is 
decreasing, hence there is a turning point below of the x-axis. 
Hence, y=f'(x)<0. From y=f'(x), there is a minimum turning point 
which results in a positive gradient at y=f''(x), hence f''(x)>0.  
Option D 
 
 In the gradient function, there is a minimum turning point at x=-4. 
As such, when sketching the function y=f(x) results in a point of 
inflection at x=-4.  
Option B 
 
 
Using ∫ 𝑜𝑜𝑜𝑜𝑜𝑜 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑎𝑎

−𝑎𝑎 . 𝑑𝑑𝑑𝑑 = 0 
 
Then  ∫ 𝑥𝑥34

−4 .𝑑𝑑𝑑𝑑 = 0 
 
Option C 
 
Solving for the 𝑥𝑥-intercept 
     𝑥𝑥2 − 2𝑥𝑥 − 8 = 0 
(𝑥𝑥 − 4)(𝑥𝑥 + 2) = 0 
                          𝑥𝑥 = 4,     𝑥𝑥 > 0 
 
Combined with, 
the area to the left of   𝑥𝑥 = 4 is below the x axis and  
the area to the right of 𝑥𝑥 = 4 is above the x axis 
 
Option D 

 
Using reference sheet formula: 36 =  12

1−𝑟𝑟
  gives 𝑟𝑟 =  2

3
 . 

Option A 
 
 
Rule the line y = 3 through the graph and you can see that the red 
function is above this line to the outer sides of x = -5 and 1. 
(When the absolute value is greater than a constant, the solution 
involves 2 regions, which only applies to one of the given 
responses.) 
Option D. 

 
 
 

 

12-6 
 
 
 
 
12-6 
 
 
 
 
 
 
12-7 
 
 
 
 
 
 
12-7 
 
 
 
 
 
 
 
 
 
 
12-4 
 
 
 
12-1 
 
 

 



Year 12    Mathematics Advanced    Assessment Task 2 2024 
Question No. 7    Solutions and Marking Guidelines  

                      Outcomes Addressed in this Question  
MA12-6 applies appropriate differentiation methods to solve problems 

Part   Solutions Marking Guidelines 

(a) 

 

 

 

 

 

 

 

 

 

(b) 

(i) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
𝑦 = 𝑥3 +𝑚𝑥 + 𝑛 

𝑦′ = 3𝑥2 +𝑚 

Stationary points occur at 𝑦’ = 0 

3𝑥2 +𝑚 = 0 

When 𝑥 = 1, 3(1)2 +𝑚 = 0 

𝑚 = −3 

For 𝑃(1,  5): 

5 = (1)3 − 3(1) + 𝑛 

𝑛 = 7 

 
 

 
𝑦 = −𝑥3 + 12𝑥 + 1 

𝑦′ = −3𝑥2 + 12 

Stationary points occur at 𝑦′ = 0 

−3𝑥2 + 12 = 0 

3(𝑥2 − 4) = 0 

𝑥 = ±2 

When 𝑥 = −2, 𝑦 = −15 

When 𝑥 = 2, 𝑦 = 17 

Therefore stationary points occur at (−2,−15) and (2,17) 

 

Using the first derivative test: 

  

𝑥 −3 −2 −1 1 2 3 

𝑦′ −15 0 9 9 0 −15 

 

(−2,−15) is a local minimum stationary point and (2,17) is a 

local maximum stationary point.  

 
 
 
Note: When testing, it is necessary to include the values of 𝑦′ or 

𝑦′′ and not just use only signs.  
 
 
 
 
 

 
 
2 marks 
Correct value of 𝑚 
AND 𝑛 
 
1 mark 
Correct value of either 
𝑚 or 𝑛 
 
 
 
 
 
 
 
 
 
4 marks 
Finds the 1st 
derivative and 
equates to zero AND 
correctly determines 
both coordinates of 
the stationary points 
AND correctly 
determines their 
nature either using 
the first derivative or 
second derivative 
test.  
 
3 marks 
Substantial progress 
towards the correct 
solution with only 
ONE error.  
 
2 marks 
Some progress 
towards the correct 
solution with at most 
TWO errors 
 
1 mark 
Some progress 
towards the correct 
solution.  
 
 
 
 
 



(ii) 

 

 

 

 

 

 

 

 

 

 
(iii) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
𝑦′′ = −6𝑥 

 
Points of inflection occur at 𝑦′′ = 0 

−6𝑥 = 0 
𝑥 = 0 

When 𝑥 = 0, 𝑦 = 1 
 
A possible point of inflection occurs at (0,1) 
 
Testing for change in concavity: 
 

𝑥 −1 0 1 

𝑦′′ 6 0 −6 

 
Change in concavity exists, hence the point of inflection is (0,1) 
 
Note: It is not a horizontal point of inflection.  
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 
 
 
 

 
2 marks 
Shows a possible 
point of inflection 
AND tests for change 
in concavity.  
 
1 mark 
Only shows possible 
point of inflection.  
 
 
 
 
 
 
 
 
 
 
 
2 marks 
Correctly sketches a 
neat curve with 
correct shape and 
labels all stationary 
points and point of 
inflection.  
 
1 mark 
Correct shape, 
however, curve is 
messy or does not 
include relevant 
points or scales. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
(c) 
(i) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(ii) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1024𝜋 = 𝜋𝑟2ℎ 

 

ℎ =
1024𝜋

𝜋𝑟2
 

 

ℎ =
1024

𝑟2
 

 
𝑆𝐴 = 2𝜋𝑟2 + 2𝜋𝑟ℎ 

 

𝑆𝐴 = 2𝜋𝑟2 + 2𝜋𝑟 (
1024

𝑟2
) 

 

𝑆𝐴 = 2𝜋𝑟2 + (
2048𝜋

𝑟
) 𝑐𝑚2 

 
Common mistake:  

 

Many students used ℎ =
1024

𝜋𝑟2
 ,substituted incorrectly and just 

wrote it as 2𝜋𝑟2 + (
2048𝜋

𝑟
) 𝑐𝑚2 (proven). This resulted in no 

mark being awarded. If students substituted correctly and 

cancelled out terms accordingly, 1 mark was awarded.  

 
 

A = 2π𝑟2 + 2048𝜋𝑟−1 
 

𝑑𝐴

𝑑𝑟
= 4πr − 2048𝜋𝑟−2  

 

= 4𝜋𝑟 −
2048

𝑟2
 

 

When 
𝑑𝐴

𝑑𝑟
= 0, 

 
4𝜋𝑟3 − 2048𝜋=0 

 
𝑟3 − 512 = 0 

 
𝑟 = 8 

 

𝐴 = 2𝜋(8)2 +
2048𝜋

8
 

 
 𝐴 = 384𝜋 𝑐𝑚2 

 
 
 
 

 

 
2 marks 
Correctly writes an 
expression of ℎ or 
equivalent AND 
shows the correct 
substitution to find 
the area of sheet 
metal.  
 
1 mark 
Writes the correct 
expression of ℎ OR 
shows the correct 
substitution using 
incorrect value.   
 
 
 
 
 
 
 
 
 
 
 
3 marks 
Finds the correct 

value of 
𝑑𝐴

𝑑𝑟
 AND finds 

the correct radius 𝑟 
AND finds correct 
area in exact value.  
 
2 marks 
Correctly determines 
TWO of the criterions 
above.  
 
1 mark 
Correctly determines 
ONE of the criterions 
above.  

 



Year 12    Mathematics Advanced    Assessment Task 2 2024 

Question No. 8    Solutions and Marking Guidelines  

                      Outcomes Addressed in this Question  

MA12-7 applies the concepts and techniques of indefinite and definite integrals in the solution of 
problems 

Part   Solutions Marking Guidelines 

(a) 

 

 

 

 

 

 

 

 

(b) 

 

 

 

(c) 

(i) 

 

 

 

 

 

(ii) 

 

 

 

 

 

 

 

 

(d) 

 

𝐴𝑟𝑒𝑎 
=  𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑞𝑢𝑎𝑟𝑒 –  𝐴𝑟𝑒𝑎 𝐼𝐼𝐼 

=  1 × 1 − ∫ 𝑥3
1

0

𝑑𝑥 

= 1 −
1

4
[𝑥4]0

1 

= 1 −
1

4
 

= 
3

4
 𝑢𝑛𝑖𝑡𝑠2 

 
 
 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑟𝑜𝑠𝑠 − 𝑠𝑒𝑐𝑡𝑖𝑜𝑛 

≈
20

2
[0 + 2(9.2 + 4.7 + 12.1) + 0] 

= 520 𝑚2 

 
 
 

 
𝑑

𝑑𝑥
(𝑥3 + 8)3 

= 3(𝑥3 + 8)2 × 3𝑥2 

= 9𝑥2(𝑥3 + 8)2 
 
 
 
 
 
 
 

𝐹𝑟𝑜𝑚 𝑝𝑎𝑟𝑡 (𝑖) 

∫ 9𝑥2(𝑥3 + 8)2𝑑𝑥 = 
2

1

[(𝑥3 + 8)3]1
2 

∫   𝑥2(𝑥3 + 8)2𝑑𝑥 = 
2

1

1

9
[(𝑥3 + 8)3]1

2 

                                     =
1

9
[163 − 93] 

 

                                     =
3367

9
 𝑜𝑟  374

1

9
 

 
 
 
 
 
 
 
 

 

 
2 marks 
For correct solution 
 
1 mark 
Substantial progress 
towards the correct 
solution.  
 
 
 
 
2 marks 

For correct solution 
 
1 mark 
Substantial progress 
towards the correct 
solution.  
 

 
2 marks 
For correct solution 
 
1 mark 
Substantial progress 
towards the correct 
solution.  
 
 
 
 

 
3 marks 
For correct solution 
 
2 marks 
Substantial progress 
towards the correct 
solution.  
 
1 mark 
Some progress 
towards the correct 
solution.  
 
 
 
 
 
 
 



(i) 

 

 

 

 

 

 

(ii) 

 

 
 
 
 
 
 

 
 
 
 
 
 
 

 
 

 
 

𝑆𝑜𝑙𝑣𝑖𝑛𝑔 𝑓𝑜𝑟 𝐴:                                    𝑆𝑜𝑙𝑣𝑖𝑛𝑔 𝑓𝑜𝑟 𝐵   
2𝑥2 = 3 − 𝑥2   (𝑏𝑜𝑡ℎ = 𝑦)                0 = 3 − 𝑥2   (𝑥 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡) 

3𝑥2 = 3                                                 𝑥2 = 3 

   𝑥2 = 1                                                   𝑥 = √3       (𝑥 > 0) 

     𝑥 = 1   (𝑥 > 0) 
 

∴ 𝑡ℎ𝑒 𝑥 − 𝑐𝑜𝑜𝑟𝑑𝑖𝑛𝑎𝑡𝑒𝑠 𝑜𝑓 𝐴 𝑎𝑛𝑑 𝐵 𝑎𝑟𝑒 1 𝑎𝑛𝑑 √3 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒𝑙𝑦 

 
 
 
 
 
 

𝐴𝑟𝑒𝑎 

= ∫ 2𝑥2
1

0

𝑑𝑥 + ∫ 3 − 𝑥2
√3

1

𝑑𝑥 

=
2

3
[𝑥3]0

1 + [3𝑥 −
𝑥3

3
]1

√3
 

=
2

3
[1 − 0] + [(3√3 −

3√3

3
) − (3 −

1

3
)] 

=
2

3
+ [(3√3 − √3) − 2

2

3
] 

=
2

3
+ 2√3 − 2

2

3
 

= 2√3 − 2     𝑢𝑛𝑖𝑡𝑠2 
 
 
 
 
 

 
 

 
 
 

 

2 marks 
For correct solution 
 
1 mark 
Substantial progress 
towards the correct 
solution.  
 
 

 
 
3 marks 
For correct solution 
 
2 marks 

Substantial progress 
towards the correct 
solution.  
 
1 mark 
Some progress 
towards the correct 
solution.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

Year 12 Mathematics Advanced Assessment Task 2 2024 
Question No. 9 Solutions and Marking Guidelines  

Outcomes Addressed in this Question 
MA12-1: Uses algebraic and graphical techniques to critically construct, model and evaluate arguments 
in a range of familiar and unfamiliar concepts. 
MA12-4: Applies the concepts and techniques of arithmetic and geometric sequences and series in the 
solution of problems. 
MA12-5: Applies the concepts and techniques of periodic functions in the solution of problems 
involving trigonometric graphs.  
Part/ 
Outcome 

Solutions Marking Guidelines 

(a) 

12-4 

Arithmetic Series with a=d=3 is described. 
234 =

𝑛𝑛
2  (2(3) + (𝑛𝑛 − 1)3) 

→ 468 = 3𝑛𝑛2 + 3𝑛𝑛 
𝑛𝑛2 + 𝑛𝑛 − 156 = 0 

(𝑛𝑛 + 13)(𝑛𝑛 − 12) = 0 
𝑛𝑛 = −13, 12 

But n must be positive, so the only solution is n=12 rows. 
 
Note: Most students misread/misunderstood the question. The “House 
of Cards” is explained, but most people calculated a term instead of the 
sum. 

 
Geometric Series is described. 

𝑎𝑎𝑟𝑟3 = 8𝑎𝑎 → 𝑟𝑟 = 2 
The sum is therefore 𝑎𝑎 + 𝑎𝑎𝑎𝑎 + 𝑎𝑎𝑟𝑟2 + 𝑎𝑎𝑟𝑟3 = 1800 

15𝑎𝑎 = 1800 
∴ 𝑎𝑎 = 120 

Hence the 4 amounts are $120, $240, $480, $960. 
 
 
 

𝑔𝑔(𝑥𝑥) = 4(𝑥𝑥2 − 6𝑥𝑥 + 9) = 4(𝑥𝑥 − 3)2 
Therefore   𝑘𝑘 = 4, 𝑚𝑚 = 3. 
 
 
 
 
 
 
 
f(x+1) w moves the graph 1 unit to the left. 
Hence you needed to draw a parabola shape with labelled x-
intercepts (0,0) and (4,0), and labelled vertex at (2, -4). 
 
 
 
Amplitude equals 4, so k = 4. (Vertical stretch factor). 
 
Period is equal to 6π,  
so a horizontal stretch factor of 3 gives 𝑝𝑝 = 1

3
 

 
 
 
 
 
 
 

(a)3 marks: Correct 
solution. 
2 marks 

Considerable progress 
including creation of 
quadratic equation. 

 
 
 
 
 
 
 

(b) 
12-4 

 
 
 
 
 
 
 

(c) 
12-1 

1 mark 
Substitution of correct 
a and d into a formula 
pertaining to an 
arithmetic series. 
 
(b) 2 marks: Complete 
solution. 
1 mark: Correct sum 
equation including 
r=2, or 4 correct 
amounts from an 
incorrect calculation of 
a. 
 
(c) 2 marks: Correct k 
and m. 
1 mark: 1 Value 
correct, or correct 
factorisation if both 
values incorrect. 

 
 
 

(d)  
12-1 

 
 
 
 
 

(e) 
12-5 

 
 
 
 
 
 
 
 
 
 

 
 
 
(d) 2marks: All required 
features included and 
labelled. 
1 mark: One feature 
omitted. 
 
(e) 2 marks: Correct k 
and p. 

1 mark: 1 Value correct, 
 
 
 
 
 
 
 
 
 



 
 
 

(f) 
12-5 

 
 

 
 
 
(i) HIGH  tide is the maximum height this graph will reach. It has a 
median value of 1.8 and an amplitude of 1.3, so the high tide must 
equal 3.1 + 1.8 = 3.1 metres. 
 
Note: This question was very poorly read, with many people just 
substituting t=0. The question tells you that t represents the time 
elapsed since low tide, so there is no possibility that both tides 
happen at t=0. 
 
(ii) The negative sign before the cosine ratio tells us that the shape 
of the graph is upside down in relation to a normal cos graph, so the 
highest point will be halfway through the period (which makes 
sense since low tide must be at the beginning and therefore the end 
of the period.) 
Hence we have:  cos �4𝜋𝜋

25
 𝑡𝑡� =  −1 

 
4𝜋𝜋
25 𝑡𝑡 = 𝜋𝜋 

 
𝑡𝑡 = 25

4
= 6 1

4
  hours. 

  
 
 
 
 
 

 
 
 
(f) 
(i) 1 mark: Correct 
answer. 
 
 
 
 
 
 
(ii) 2 marks: Correct   
solution. 
1 mark: Considerable 
relevant progress. 
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