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 Mathematics Advanced 
 

Examiners • Ms. T Tarannum, Ms. S Gutesa, Mr. R Jansen 
 

General 
Instructions 

• Reading time – 3 minutes 
• Working time – 50 minutes 
• Write using black or blue pen 
• NESA-approved calculators may be used 
• A Reference sheet is provided  
• Your handwritten notes are permitted to be used 
• In Questions 7 – 9, show relevant mathematical reasoning  

and/or calculations 

  

Total marks: 
 36 

Section I – 6 marks 

• Attempt Questions 1 – 6 
• Allow about 6 minutes for this section 

Section II – 30 marks 

• Attempt Questions 7 – 9 
• Allow about 44 minutes for this section 
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Section I 
 

6 marks 
Attempt Questions 1 - 6 
Allow about 6 minutes for this section 
 
Use the Multiple-Choice Answer Sheet provided for Questions 1 – 6. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Question 1 
 
What is the gradient of the tangent to the curve 𝑦𝑦 = 3𝑒𝑒−𝑥𝑥 at the point �2, 3

𝑒𝑒2
� ?             

 
 

A. −3𝑒𝑒2 

 
B. 

3
𝑒𝑒2

 

 
C. −

3
𝑒𝑒2

 

 D. 3𝑒𝑒2 

Question 2 
 
If 𝑎𝑎 = log10 7 , what is the value of  log10

1
70

 ? 
 

 
A. −(1 + 𝑎𝑎) 

 
B. (1 + 𝑎𝑎)−1 

 
C. 

𝑎𝑎
10

 

 
D. 

1
10𝑎𝑎
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Question 3 
 
A sales team sells 1200 calculators in its first month of operation. They plan to increase 
their sales by 150 calculators each month. 

How many calculators do they plan to sell over an entire two-year period? 
  

 
A. 2 550 

 
B. 7 200 

 
C. 24 300 

 D. 70 200 

Question 4 
 
How many terms are in the series 27 + 40 + 53 + ⋯+ 209? 
 

 
A. 4 

 
B. 15 

 
C. 14 

 D. 13 
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End of Section 1 

Question 5 
 
Which expression is a term of the geometric series −2𝑦𝑦 + 6𝑦𝑦2 − 18𝑦𝑦3 + ⋯ ? 
 

 
A. 39366𝑦𝑦9 

 
B. −39366𝑦𝑦9 

 
C. 39366𝑦𝑦10 

 D. −39366𝑦𝑦10 

Question 6 
   

What is the solution to   � (−1)𝑘𝑘2𝑘𝑘7
𝑘𝑘=1 ? 

 
 A. −86  
 B. 43 
 C. −21 
 D. 42 
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SECTION II                                                  
Student Name: ______________________________ 

 
 

Class Teacher : ______________________________ 
30 marks 
 
5BAttempt Questions 7 - 9  
 
6BAllow about 44 minutes for this section. 
 
Answer each question in the spaces provided. Extra working space is available after each question. If 
you need to use this extra space, you must clearly indicate this in the main solution space, and then 
clearly indicate the question number and part that you are answering in the extra space. 
 

7BFor questions in Section II, your responses should include relevant mathematical reasoning and/or 
calculations. 

 
 
2024 Mathematics Advanced Task 1 Section II 
 

 Question 7 (10 marks) Marks 

 

(a) Solve log3(2𝑥𝑥 − 1) + log3(𝑥𝑥 − 4) = 2. 
 

3  

 

 

 

 

 

 

 

 

 

 

 

Question 7 continued on next page 
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(b)  
 

         
i) Sketch the graph of 𝑦𝑦 = 2𝑥𝑥 + 1. 

 
 

 
 
 
1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ii)  State the domain and range for 𝑦𝑦 = 2𝑥𝑥 + 1 

 

 
 
2 
  

 

 

 

 

 

Question 7 continued on next page 
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(c)     After a social media application launched its new website, the number of its members 
could be modelled by the exponential growth equation   where N is the 
estimate for the number of members (in millions), and t is the time in years after the 
launch of the new website. 
 
 
i) It is estimated that when , the number of members will be 4 million  

and when , the number of members will be 10 million. Find  and k. 
 
 

 
 
 
 
 
 
 
2 

 

 

 

 

 

 

 

 

       
ii) According to the model, how many years after the launch of the website  

will the number of members reach 40 million? 
 
 

 
2 
  

 

 

 

 

 

 

 

 

 

End of Question 7  
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Section II Q7 Extra writing space  
If you use this space, clearly indicate which question you are answering. 
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2024 Mathematics Advanced Task 1 Section II  
  

Student Name: ______________________________ 
 
 

Class Teacher : ______________________________ 
 

Question 8 (10 marks) Marks 
 

(a) The sum of the first 𝑛𝑛 terms of a certain arithmetic series is given by  
 

𝑆𝑆𝑛𝑛 =
𝑛𝑛(3𝑛𝑛 + 1)

2
 

 

         
i) Calculate 𝑆𝑆1 and 𝑆𝑆2. 

 
 

 
 
 
 
 
2 

 

 

 

 

 

 

 

 

 

ii) Find the first three terms of this series. 
 
 

 
2 
  

 

 

 

 

 

 

Question 8 continued on next page 
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iii) Show that the expression for the 𝑛𝑛th term is 𝑇𝑇𝑛𝑛 = 3𝑛𝑛 − 1.               
 
 
 

 
 
1 
  

 

 

 

 

 

(b) The first three terms of an arithmetic sequence are given below. 
 

                        log2𝑥𝑥, log2(𝑥𝑥 + 9) and log2(𝑥𝑥 + 45) 
       

i) Find the value of 𝑥𝑥. 
 
 

 
2 
  

 

 

 

 

 

 

 

 
 
 
  

 

 

 

 

 

Question 8 continued on next page 
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ii) Using the value of 𝑥𝑥 found in part (b)i), find the value of the 5th term as a 

logarithm in simplest form. 
 
 

 
3 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

End of Question 8 
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Section II Q8 Extra writing space  
If you use this space, clearly indicate which question you are answering. 
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2024 Mathematics Advanced Task 1 Section II  
  

Student Name: ______________________________ 
 
 

Class Teacher : ______________________________ 
 

Question 9 (10 marks) Marks 
 

 

(a) A geometric sequence is formed by 𝑓𝑓(𝑥𝑥) + 𝑓𝑓′(𝑥𝑥) + 𝑓𝑓”(𝑥𝑥) + ⋯ where 𝑓𝑓(𝑥𝑥) = 𝑒𝑒
1
2𝑥𝑥. 

 

        

 
  

       
i) Find the common ratio r. 

 
 

 
2 
  

 

 

 

 

 

 

 

       
ii) Find the 15th term of the sequence given above. 

 
 

 
1 
  

 

 

 

 

 

 

 

Question 9 continued on next page 
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(b) The fourth term of a geometric sequence is 96 and the seventh term is 12. 
 

         
i) Find the first term and common ratio. 

 
 

 
 
 
2 

 

 

 

 

 

 

 

 

ii) Which is the first term smaller than 0.0001? 
 
 

 
2 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

Question 9 continued on next page 
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(c) The moon has a lower gravity than Earth, and there is no atmosphere to cause air 
resistance, so a ball would bounce higher and for much longer on the Moon than           
on Earth. 
When a ball is dropped on the Moon each bounce is 85% as high as the previous 
bounce. 
When an identical ball is dropped on Earth each bounce is 40% as high as the 
previous bounce. 

                          
 

Arjit dropped two identical balls on the Moon and on Earth, each from a height  
of two metres.  
Calculate the difference in the total vertical distance travelled by these balls.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

End of Question 9  
 

End of Section II 
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Section II Q9 Extra writing space  
If you use this space, clearly indicate which question you are answering. 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2024 HAHS Mathematics Advanced Year 12 Assessment Task 1                                                                              21 
 

 

                                                                                           STUDENT NAME:    ______________________________ 

 
        CLASS TEACHER:    ______________________________ 

 

 

2024 

HURSLTONE AGRICULTURAL HIGH SCHOOL 
Year 12 HSC Assessment Task 1 

  

 Mathematics Advanced 
 

Section I – Multiple Choice Answer Sheet 

Allow about 6 minutes for this section 

   

 

 

 

 

 

 

 

 

Question: 

 

 

 

 

 

 

 

 

  


