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Year 12 General Maths
Units 3 and 4

Using recurrence relations to 
analyse and

model reducing balance loans 
and annuities
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By the end of the lesson, I would hope that you have an understanding and be able to apply to questions the following 
concepts:

• To be able to model a reducing balance loan with a recurrence relation.
• To be able to use a recurrence relation to analyse a reducing balance loan.
• To be able to model an annuity with a recurrence relation.
• To be able to use a recurrence relation to analyse an annuity.

Learning Objectives
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The last lesson in this series spent time recapping the work from the previous section.

As seems to be normal, we are using the following formula to apply recursion to finance applications:

𝑉𝑉0 = 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃, 𝑉𝑉𝑛𝑛+1 = 𝑅𝑅 × 𝑉𝑉𝑛𝑛 ± 𝐷𝐷, 𝑤𝑤𝑤𝑤𝑤𝑃𝑃𝑤𝑤 𝑅𝑅 = 1 ±
𝑃𝑃
100

Recap
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When we take out a loan, the bank are lending us a (generally large) amount of money which we are 
agreeing to pay back over a period of time.

The amount loaned to us is called the principal.

The bank are going to charge us interest on the amount still owed. The interest will be quoted as a 
per annum (nominal) rate but will compound more regularly.

We are going to endeavour to pay back the money over a fixed period of time.

Note: Whilst short compounding periods are really good when we invest money, they are not good when we 
have a loan!!!

Reducing balance loans
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When we have reducing balance loans we are going to use the following version of the formula:

𝑉𝑉0 = 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃, 𝑉𝑉𝑛𝑛+1 = 𝑅𝑅 × 𝑉𝑉𝑛𝑛 െ 𝐷𝐷, 𝑤𝑤𝑤𝑤𝑤𝑃𝑃𝑤𝑤 𝑅𝑅 = 1 +
𝑃𝑃
100

Reducing balance loans

This is negative as we are paying money back to the bank and reducing 
the balance of what we still owe.
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Example: Reducing balance loans
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Example: Reducing balance loans
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Example: Reducing balance loans
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When you start working (doing a real job and no Maccas!), you will probably want to pay into a 
Superannuation scheme. At the moment, in Victoria, business and companies should pay into your 
“Super” roughly 11% of your annual salary.

You can also opt to pay into your super each month to help the money grow more quickly.

This is designed to help you plan and pay for your retirement.

When you retire you are going to take a fixed amount of money from your account each month to 
help you live. You will still earn compound interest but, on the whole, the balance will go down each 
month.

This is called an Annuity.

Annuities
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As you are earning interest, but withdrawing a fixed sum each month we can, once again, use the 
following formula:

𝑉𝑉0 = 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃, 𝑉𝑉𝑛𝑛+1 = 𝑅𝑅 × 𝑉𝑉𝑛𝑛 െ 𝐷𝐷, 𝑤𝑤𝑤𝑤𝑤𝑃𝑃𝑤𝑤 𝑅𝑅 = 1 +
𝑃𝑃
100

Note: 
D will be the amount you withdraw each month

‘r’ will be the compounded interest rate per month etc.

Annuities: The equation
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Example: Annuities
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Example: Annuities
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VCAA Questions
VCAA 2022 Further Maths
Exam 1
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VCAA Questions
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Exam 2
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VCAA Questions
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VCAA Questions
VCAA 2021 Further Maths
Exam 2
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