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General 

Instructions: 

• Working time – 45 minutes 

• Write using black pen 

• NESA approved calculators may be used 

• A reference sheet is provided separately 

• In Questions 11 – 12, show relevant mathematical reasoning  
and/or calculations 

• Marks may not be awarded for careless or poorly arranged working 

• Diagrams are not to scale 

 

 Section I – 10 marks 

• Attempt Questions 1 – 10 
• Circle the most correct answer 

 
Section II – 16 marks 

• Attempt Questions 11 – 12 
• Write you answers in the spaces provided 
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Questions 1 to 10 are multiple choice questions. Circle the correct answer. 

1. The first three terms of an arithmetic sequence are 12, 9, and 6. What is the 11th term of this sequence? 

 

 

 

 

 

 

 

 

 

 

 

 

2. Calculate the sum of the arithmetic series 103 + 	110 + 	117 +	…+ 152. 

A 1275 
 

B 2040 

C 612 
 

D 1020 

  

 

 

 

 

 

 

3.  15, -, 135 are the first three terms of an arithmetic sequence. 
     15, ., 135 are the first three terms of a geometric sequence.  

Find - and .: 
 

A - = ±75 
. = ±45 
 

B - = 75 
. = ±45 
 

C - = ±75 
. = 45 
 

D - = 75 
. = 45 
 

 

A −21 
 

B −18 

C 708	588 
 

D −2	123	764 
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4. Find the limiting sum for 5 + 2 + !
" +⋯ 

A 25
3  

 

B 3
25 

C 7
25 

 

D 25
7  

 

 

 

 

 

5. The recurring decimal 0. 2̇7̇ can be converted to a fraction by evaluating the limiting sum of a geometric series 
that has: 

A first term= 
#
$% 

ratio= 
&
$% 

B first term= 
#&
$% 

ratio= 
$
$% 

C first term= 
#&
$%% 

ratio= 
$
$%% 

D first term= 
#&
$%% 

ratio= 
$
$% 
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6. The following graph was produced using the spreadsheet Arithmetic Series.xls from the Investigation.  

 

What could you say about the series represented by this curve? 

A 6 > 0	689	9 > 0 B 6 < 0	689	9 > 0 
 

C 6 > 0	689	9 < 0 
 

D 6 < 0	689	9 < 0 

 
7.  The following graph was produced using the Geometric series.xls spreadsheet from the Investigation. 

 
 
Given that the first term in the series is 2, what is the common ratio? 
 

A ratio = 3 B ratio = 5 

C ratio = '
# D ratio = "

# 
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8. For an arithmetic series, the sum of the first ten terms, ;$% = 212, and ;$ = 14. What is the value of the common 
difference in this series? 
 

A 1.44 
 

B 1.6 

C 2.1 
 

D 3.2 

 

 

 

 

 

 

 

 

 

 

9. If -, - + 3, - + 9,…	are the first three terms in a geometric progression, find - and the common ratio. 

A - = 1,  
=6>?@ = 3 

B - = 3,  
=6>?@ = 3 

C - = 3,  
=6>?@ = 2 
 

D - = 9,  
=6>?@ = 4

3 
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10. Part of the fractal root problem in the investigation is shown below: 

 

 

Consider the root system at Stage 5. If an ant were to walk along the length of the roots, following one path until the 
end, how far would it travel, given that the length of Stage 0 is 1 unit. 

A 12832 	A8?>B 

 

B 12932 	A8?>B 

C 13032 	A8?>B 

 

D 13132 	A8?>B 

 

 

 

 

 

 

 

 

 

 

 

End of multiple choice questions  
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Questions 11 and 12 are written responses. 

11. In the investigation, a home loan scenario was considered in the Paying off a Home Loan article by Jim 
Stamell.              

(i) Using your understanding of loan repayments explain the trend shown in Fig 4 i.e. why is a higher 
proportion of each repayment made up of interest at the beginning of the loan than at the end of 
the loan?   2 

 

(ii) Fig 2 shows the amount owed on a loan with the standard repayments. Ian Trest makes repayments 
greater than the standard repayments. Explain the impact of this on the loan and sketch the new 
‘curve’ on the graph.          2 

  

 

 

 

 

 

 

 

(iii) Fig 2 shows the amount owed on a loan with the standard repayments. Owen Munny makes a single 
lump sum repayment 10 years into the loan. Explain the impact of this on the loan and sketch the 
new ‘curve’ on the graph.         2 
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12.  Janice borrowed $425 000 to buy a house. The interest rate was 7.5% per annum, compounded monthly. 
She agreed to repay the loan in 35 years with equal monthly repayments of $2866. 

 (i) Calculate how much Sarah owed after her first monthly repayment.    2 

 

 

 

 

(ii) Calculate how much Sarah owed after her second monthly repayment. 2 

 

 

 

 

 

 

(iii)  After making her repayment at the end of 2 years, Janice decides that she would rather pay the loan 
off over the next 26 years (from this point). The amount, $D(, owing on the loan after the 8>ℎ 
monthly repayment, is now calculated using the formula: 

 $D( = 419587 × 1.00625( − 1.00625()$G −⋯− 1.00625G −G  

where $G is the monthly repayment, and 8 = 1,2, … ,312. (Do NOT prove this formula.) 

Calculate the monthly repayment if the loan is to be repaid over the remaining 26 years (312 
months).           3 
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(iv) Janice gets a new job and chooses to increase her monthly repayments to $3500. Use the formula in 
part (iii) to calculate how long it will take her to repay the $419587. 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

End of paper 
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Questions 1 to 10 are multiple choice questions. Circle the correct answer. 

1. The first three terms of an arithmetic sequence are 12, 9, and 6. What is the 11th term of this sequence? 

 

 

 

 

 

 

 

 

 

 

 

 

2. Calculate the sum of the arithmetic series 103 +  110 +  117 +  … + 152. 

A 1275 
 

B 2040 

C 612 
 

D 1020 

  

 

 

 

 

 

 

3.  15, ,ݔ 135 are the first three terms of an arithmetic sequence. 
,ݕ,15      135 are the first three terms of a geometric sequence.  

Find ݔ and ݕ: 
 

A ݔ = ±75 
ݕ = ±45 
 

B ݔ = 75 
ݕ = ±45 
 

C ݔ = ±75 
ݕ = 45 
 

D ݔ = 75 
ݕ = 45 
 

 

A െ21 
 

B െ18 

C 708 588 
 

D െ2 123 764 
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4. Find the limiting sum for 5 + 2 + ସ
ହ
 ڮ+

A 25
3  

 

B 3
25 

C 7
25 
 

D 25
7  

 

 

 

 

 

5. The recurring decimal 0. 2ሶ7ሶ  can be converted to a fraction by evaluating the limiting sum of a geometric series 
that has: 

A first term= ଶ
ଵ଴

 

ratio= ଻
ଵ଴

 

B first term= ଶ଻
ଵ଴

 

ratio= ଵ
ଵ଴

 

C first term= ଶ଻
ଵ଴଴

 

ratio= ଵ
ଵ଴଴

 

D first term= ଶ଻
ଵ଴଴

 

ratio= ଵ
ଵ଴
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6. The following graph was produced using the spreadsheet Arithmetic Series.xls from the Investigation.  

 

What could you say about the series represented by this curve? 

A ܽ > 0 ܽ݊݀ ݀ > 0 B ܽ < 0 ܽ݊݀ ݀ > 0 
 

C ܽ > 0 ܽ݊݀ ݀ < 0 
 

D ܽ < 0 ܽ݊݀ ݀ < 0 

 
7.  The following graph was produced using the Geometric series.xls spreadsheet from the Investigation. 

 
 
Given that the first term in the series is 2, what is the common ratio? 
 

A ratio = 3 B ratio = 5 

C ratio = ଷ
ଶ
 D ratio = ହ

ଶ
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8. For an arithmetic series, the sum of the first ten terms, ଵܵ଴ = 212, and ଵܵ = 14. What is the value of the common 
difference in this series? 
 

A 1.44 
 

B 1.6 

C 2.1 
 

D 3.2 

 

 

 

 

 

 

 

 

 

 

9. If ݔ, ݔ + 3, ݔ + 9, … are the first three terms in a geometric progression, find ݔ and the common ratio. 

A ݔ = 1,  
݋݅ݐܽݎ = 3 

B ݔ = 3,  
݋݅ݐܽݎ = 3 

C ݔ = 3,  
݋݅ݐܽݎ = 2 
 

D ݔ = 9,  

݋݅ݐܽݎ =
4
3 
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10. Part of the fractal root problem in the investigation is shown below: 

 

 

Consider the root system at Stage 5. If an ant were to walk along the length of the roots, following one path until the 
end, how far would it travel, given that the length of Stage 0 is 1 unit. 

A 1
28
32  ݏݐ݅݊ݑ 

 

B 1
29
32  ݏݐ݅݊ݑ 

C 1
30
32  ݏݐ݅݊ݑ 

 

D 1
31
32  ݏݐ݅݊ݑ 

 

 

 

 

 

 

 

 

 

 

 

End of multiple choice questions  
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Questions 11 and 12 are written responses. 

11. In the investigation, a home loan scenario was considered in the Paying off a Home Loan article by Jim 
Stamell.              

(i) Using your understanding of loan repayments explain the trend shown in Fig 4 i.e. why is a higher 
proportion of each repayment made up of interest at the beginning of the loan than at the end of 
the loan?   2 

 

(ii) Fig 2 shows the amount owed on a loan with the standard repayments. Ian Trest makes repayments 
greater than the standard repayments. Explain the impact of this on the loan and sketch the new 
‘curve’ on the graph.          2 

  

 

 

 

 

 

 

 

(iii) Fig 2 shows the amount owed on a loan with the standard repayments. Owen Munny makes a single 
lump sum repayment 10 years into the loan. Explain the impact of this on the loan and sketch the 
new ‘curve’ on the graph.         2 
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12.  Janice borrowed $425 000 to buy a house. The interest rate was 7.5% per annum, compounded monthly. 
She agreed to repay the loan in 35 years with equal monthly repayments of $2866. 

 (i) Calculate how much Sarah owed after her first monthly repayment.    2 

 

 

 

 

(ii) Calculate how much Sarah owed after her second monthly repayment. 2 

 

 

 

 

 

 

(iii)  After making her repayment at the end of 2 years, Janice decides that she would rather pay the loan 
off over the next 26 years (from this point). The amount, $ܣ௡, owing on the loan after the ݄݊ݐ 
monthly repayment, is now calculated using the formula: 

௡ܣ$  = 419587 × 1.00625௡ െ 1.00625௡ିଵܯ െڮെ ܯ1.00625 െܯ  

where $ܯ is the monthly repayment, and ݊ = 1,2, … ,312. (Do NOT prove this formula.) 

Calculate the monthly repayment if the loan is to be repaid over the remaining 26 years (312 
months).           3 
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(iv) Janice gets a new job and chooses to increase her monthly repayments to $3500. Use the formula in 
part (iii) to calculate how long it will take her to repay the $419587. 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

End of paper 


