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13 Reducing balance loans

13.1 Overview

LEARNING SEQUENCE
13.1 Overview
13.2 Modelling reducing balance loans with technology
13.3 The effect of interest rate and repayment amount on reducing balance loans
13.4 Review: exam practice

CONTENT
In this chapter, students will learn to:
• understand that reducing balance loans are compound interest loans with periodic repayments
• use technology (online calculator) to model a reducing balance loan
• use technology (spreadsheet) to model a reducing balance loan [complex]
• use technology (online calculator) to investigate the effect of the interest rate and repayment amount on the

time taken to repay a loan
• use technology (spreadsheet) to investigate the effect of the interest rate and repayment amount on the

time taken to repay a loan [complex].

Fully worked solutions for this chapter are available in the Resources section of your eBookPLUS at
www.jacplus.com.au.
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13.2 Modelling reducing balance loans with
technology
13.2.1 Reducing balance loans
When we invest money with a financial institution the institution pays us interest because it is using
our money to lend to others. Conversely, when we borrow money from an institution, we are using the
institution’s money and so it charges us interest.

In reducing balance loans, interest is usually charged every month by the financial institution and
repayments are made by the borrower on a regular basis. The original amount of money borrowed is called
the principal and the amount of money owed is called the balance of the loan.

A brief overview of the way a reducing balance loan works is outlined below.
• An amount of money is borrowed from a bank or financial institution.
• The bank will charge you interest for borrowing the money (the amount of interest charged mainly

depends on the current interest rate and the amount still owing). The amount of interest is calculated
using the compound interest formula.

• The amount of interest is then added to the balance of the loan, effectively making the balance of the
loan higher.

• To reduce the balance of the loan to zero over time, a regular payment is made to reduce the amount
owed. In order to reduce the balance, these payments must be higher than the amount of interest
charged.

Reducing balance loans are compound interest loans with periodic repayments.
That is, the balance of the loan will increase exponentially due to the
compounding interest being charged, but then slowly reduce over time due to the
regular payment being made to the bank.

If we graphed the amount owing against time for a loan it would look like the
graph on right.

13.2.2 Using technology to model a reducing balance loan
The amount owing in a reducing balance loan can be modelled using a mathematical formula (known
as the annuities formula) or recurrence relations. In this course, however, we will only consider solving
problems using an online financial calculator. The online calculator used in chapter 12 will also be used in
this topic. The calculator can be found at:

http://www.fncalculator.com/financialcalculator?type=tvmCalculator.
Recall from chapter 12 the meaning of the inputs for this calculator. These are defined as follows:
• Present Value is the current (present) value of the loan or investment.
• Payment is the amount paid at each time period.
• Future Value is the value of the investment or loan after a specified number of compounding periods.
• Annual Rate (%) is the annual interest rate.
• Periods is the total number of compounding periods.
• Compounding is the number of times the interest is compounded per year.
• Mode is used to indicate whether the interest is compounded at the end or at the beginning of the time

period. Leave this set at END.
We also need to be mindful of sign conventions to be used for reducing balance loan calculations.
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Sign conventions for reducing balance loans
• Present value should be positive (the bank gives you money).
• Payment should be negative (you repay the loan by making regular payments).
• Future value can be negative, zero or positive:
• Negative indicates you still owe the bank money.
• Zero indicates the loan is fully paid out.
• Positive indicates you have overpaid the loan and the bank needs to repay you some

money.

WORKED EXAMPLE 1

A loan of $80 000 is taken out over a 20-year period at a rate of 5% p.a. (interest charged
monthly) and is to be paid back with monthly repayments of $527.96. Determine the amount
owing after 8 years.

THINK WRITE

1. After 8 years a total of 96 payments have been
made, since a payment is made each month.
Input the following values into the online
calculator:
Present Value: 80 000
Payment: −527.96
Rate: 5
Periods: 96
(8 years × 12 each year)
Compounding: Monthly
To calculate the future value, click on the FV
button.

2. Write the answer. The amount owing after 8 years is
$57 084.56.

WORKED EXAMPLE 2

Fredrick wants to borrow $4800 for a new
TV at 6% p.a., interest adjusted monthly.
What would be Fredrick’s monthly repayment
if the loan is paid off in 3 years?
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THINK WRITE

1. After 3 years a total of 36 payments have been
made, since a payment is made each month. If a
loan is fully paid off this implies that the future
value is zero.
Input the following values into the online
calculator:
PV: 4800
Future Value: 0
Rate: 6
Periods: 36
(3 years × 12 each year)
Compounding: Monthly
To determine the value of the monthly payment,
click on the PMT button.

2. Write the answer. The monthly repayment is $146.03
over 3 years.

WORKED EXAMPLE 3

A reducing balance loan of $50 000 is to be repaid with monthly repayments of $421.93 at an
interest rate of 6% p.a. (debited monthly). Determine:
a. the number of monthly repayments required to fully repay the loan
b. the number of years to fully repay the loan
c. the total interest charged.

THINK WRITE

a. 1. If a loan is fully paid off this implies that
the future value is zero.
Input the following values into the online
calculator:
Present Value: 50 000
Payment: −421.93
Future Value: 0
Rate: 6
Compounding: Monthly
To determine the number of periods
needed to repay the loan, click on the
Periods button.

a.

2. Write the answer. 180 monthly payments are required to fully
repay the loan.

b. 1. Convert the number of time periods to
years by dividing by 12.

b.
180

12
= 15

The loan will be paid off in 15 years.
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c. 1. Total interest = total repayments−
amount borrowed

c. Total interest = 421.93 × 180 − 50 000
= 75 947.40 − 50 000
= $25 947.40

2. Write the answer. The total interest paid is $25 947.40.

WORKED EXAMPLE 4

A while ago Susie borrowed $16 000. Interest was charged at 8.8% on the reducing balance loan
(adjusted monthly) and she has been paying $200.95 each month to pay off the loan. Currently
she still owes $8106.50. How long ago did Susie start the loan?

THINK WRITE

1. We can determine the number of periods
(monthly repayments) Susie has already
paid by inputting the following values into
the online calculator:
Present Value: 16 000
Payment: −200.95
Future Value: −8106.50
(negative FV because Susie still owes the
bank this amount)
Rate: 8.8
Compounding: Monthly
To determine the number of periods, click
on the Periods button.

Susie has already made 72 monthly payments.

2. Convert the number of time periods to
years by dividing by 12.

72

12
= 6

3. Write the answer. Susie has had the loan for the past 6 years.

WORKED EXAMPLE 5

A loan of $14 000 is being paid off with equal monthly repayments of $200.86 and interest being
charged at 12% p.a. (debited monthly). Currently the amount owing is $10 273.99. How much
longer will it take to:
a. reduce the amount owing to $7627.35
b. repay the loan in full?
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THINK WRITE

a. 1. The present value of the loan is $10 273.99
and the future value is required to be
$7627.35.
Input the following values into the online
calculator:
Present Value: 10 273.99
Payment: −200.86
Future Value: −7627.35
(negative FV because this amount still
needs to be repaid)
Rate: 12
Compounding: Monthly
To determine the number of periods, click
on the Periods button.

a.

A further 24 monthly payments are needed to
reduce the balance to $7627.35.

2. Convert the number of time periods to
years by dividing by 12.

24

12
= 2

3. Write the answer. It will take another 2 years to reduce the loan
balance to $7627.35.

b. 1. To repay the loan in full implies that the
future value is zero.
Input the following values into the online
calculator:
Present Value: 10 273.99
Payment: −200.86
Future Value: 0
Rate: 12
Compounding: Monthly
To determine the number of periods, click
on the Periods button.

b.

A further 72 monthly payments are needed to
fully repay the loan.

2. Convert the number of time periods to
years by dividing by 12.

72

12
= 6

3. Write the answer. It will take another 6 years to fully pay off
the loan.

13.2.3 Changing the repayment
Some loans, such as home loans, are taken over a long period of time. During this time the borrower’s
financial situation may change. A situation could arise whereby the borrower is able to make a higher
repayment (due to an increase in their income) or have to reduce the repayment amount.
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WORKED EXAMPLE 6

A reducing balance loan of $22 000 is taken over 6 years. It is to be repaid with monthly
repayments at a rate of 6.4% p.a. (debited monthly).
a. Determine the repayment value.
b. What will be the term of the loan if the repayment is increased to $429.43?
c. Calculate the total interest paid on repayments of $429.43.

THINK WRITE

a. 1. Input the following values into the online
calculator:
Present Value: 22 000
Future Value: 0
Rate: 6.4
Periods: 72 (6 × 12)
Compounding: Monthly
To determine the monthly payment, click
on the PMT button.

a.

2. Write the answer. The monthly repayment is $368.77 over 6
years.

b. 1. Using the new payment value of $429.43
we need to determine the number of
periods it will take to fully repay the loan.
Input the following values into the online
calculator:
Present Value: 22 000
Payment: −429.43
Future Value: 0
Rate: 6.4
Compounding: Monthly
To determine the number of periods, click
on the Periods button.

b.

2. Convert the number of time periods to
years by dividing by 12.

60

12
= 5

3. Write the answer. When making a repayment of $429.43 per
month, the loan will be fully paid off after 5
years.

c. 1. Total interest = total repayments−
amount borrowed

c. Total interest = 429.43 × 60 − 22 000
= 25 765.80 − 22 000
= $3765.80

2. Write the answer. The total interest paid is $3765.80.

Borrowers wanting to pay off their loan as soon as possible can do so by increasing the repayments.
Increasing your payments can reduce the period of your loan, while at the same time reducing the total
interest you need to pay back on your loan.
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WORKED EXAMPLE 7

Ryan borrowed $25 000 to renovate his kitchen and agreed to repay the loan over 10 years with
quarterly repayments of $866.50 and interest debited at 6.8% p.a. However, 5 years into the loan
Ryan made the decision to increase his repayments to $1179.65. Calculate:
a. the actual term of the loan
b. the total interest paid
c. the interest saved by increasing the size of the repayments.

THINK WRITE

a. 1. Firstly, we need to find the balance
of the loan after 5 years (before the
new payments commence). Also
note that interest on this loan is
compounding quarterly.
Input the following values into the
online calculator:
Present Value: 25 000
Payment: −866.50
Rate: 6.8
Periods: 20 (5 × 4)
Compounding: Quaterly
To determine the value of the loan
after 5 years, click on the FV
button.

a.

2. Write the answer. The balance of the loan after the first 5 years is
$14 587.39.

3. We now need to determine the
number of periods (quarters) it will
take for a balance of $14 587.39 to
reduce to zero. We must use the
new (higher) payment amount.
Input the following values into the
online calculator:
Present Value: 14 587.39
Payment: −1179.65
Future Value: 0
Rate: 6.8
Compounding: Quaterly
To determine the number of
periods, click on the Periods
button.

A further 14 quarters are required to repay the loan in
full.

4. Answer the question by combining
the two time periods.
Convert into years by dividing
by 4.

Total term of loan = 5 years + 14 quarters

= 20 quarters + 14 quarters

= 34 quarters

= 34

4
years

= 8.5 years
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b. 1. For the two-payment case:
Total interest = total repayments−
amount borrowed

b. Total interest = 866.50 × 20 + 1179.65 × 14 − 25 000
= 17 330 + 16 515.10 − 25 000
= $8845.10

2. Write the answer. The total interest paid is $8845.10.
c. 1. Using the financial calculator,

determine the number of periods it
would take to fully repay the loan
making payments of $866.50 only.

c. Periods = 40

2. Calculate the difference between
the two cases.

Interest difference = (866.50 × 40 − 25 000) − (8845.10)
= 9660 − 8845.10
= $814.90

3. Write the answer. Ryan will save $814.90 in interest if he increases his
repayments.

Calculations involving reducing balance loans can also be computed through the use of a spreadsheet
rather than a financial calculator. In the onResources section below you will find a link to a downloadable
spreadsheet that can be used to assist in the calculations of a reducing balance loan.

Digital document SpreadSHEET Loan Repayments (doc-30968)

Exercise 13.2 Modelling reducing balance loans with technology

1. WE1 A loan of $75 000 is taken out over a 15-year period at a rate of 4.5% p.a. (interest charged
monthly) and is to be paid back with monthly repayments of $573.74. Determine the amount owing
after 10 years.

2. A loan of $60 000 is taken out over a 20-year period at a rate of 6% p.a. (interest charged monthly) and
is to be paid back with monthly repayments of $429.86. Determine the amount owing after 6 years.

3. WE2 Danni wants to borrow $3700 for a new sound system at 6.5% p.a., interest adjusted monthly.
What would be Danni’s monthly repayment if the loan is paid off in 2 years?

4. Adam has borrowed $15 000 to buy a car. He agrees
to pay the loan off over 4 years with monthly
repayments at 7.6% p.a. (adjusted monthly).
Calculate the monthly repayment value.

5. Sonya has borrowed $6000 to buy a ride on mower.
She agrees to pay the loan off over 3 years
with equal monthly repayments of $183.62.
Determine the annual compounding rate of
interest correct to one decimal place.

6. WE3 A reducing balance loan of $24 000 is to be
repaid with monthly repayments of $339.28 at an
interest rate 8% p.a. (debited monthly). Determine:
a. the number of monthly repayments required to fully repay the loan
b. the number of years to fully repay the loan
c. the total interest charged.

Pdf_Folio:9

CHAPTER 13 Reducing balance loans 9

UNCORRECTED PAGE PROOFS



“c13ReducingBalanceLoans_print” — 2019/4/27 — 7:28 — page 10 — #10

7. A loan of $3600 is taken out with a reducing balance interest rate of 5.6% p.a. with interest debited
monthly. The borrower wishes to pay installments of $125.01 per month. Determine how long until the
loan is paid off in full, to the nearest month.

8. WE4 A while ago James borrowed $14 000. Interest was charged at 7.4% on the reducing balance loan
(adjusted monthly) and he has been paying $214.05 each month to pay off the loan. Currently he still
owes $4761.42. How long ago did James start the loan?

9. Stephanie borrowed $13 500. Interest on this reducing balance loan has been charged at 7.5% p.a.
(adjusted monthly) and she has been paying $207.07 each month to service the loan. Currently she has
$8563.94 remaining on the loan, how long ago did Stephanie take out the loan?

10. WE5 A loan of $16 000 is being paid off with equal monthly repayments of $195.86 and interest being
charged at 10.5% p.a. (debited monthly). Currently the amount owing is $10 430.14. How much longer
will it take to:
a. reduce the amount owing to $6859.60
b. repay the loan in full?

11. A loan for $8500 is being repaid with equal monthly repayments of $146.55 and interest being charged
at 7.4% p.a. (debited monthly). Currently the amount owing is $4002.91. How much longer will it
take to:
a. reduce the amount owing to $2749.88
b. repay the loan in full?

12. WE6 A reducing balance loan of $16 000 is taken over 4 years. It is to be repaid with monthly
repayments at a rate of 7.6% p.a. (debited monthly).
a. Determine the repayment value.
b. What will be the term of the loan if the repayment is changed to $350.77?
c. Calculate the total interest paid with repayments of $350.77.

13. A reducing balance loan of $28 000 is taken over 6 years. It is to be repaid with monthly repayments at
a rate of 6.2% p.a. (debited monthly).
a. Determine the repayment value.
b. What will be the term of the loan if the repayment is increased to $543.93?
c. Calculate the total interest paid with repayments of $543.93.

14. WE7 Tom borrowed $22 500 for a new car and agreed to repay the loan over 12 years with quarterly
repayments of $653.90 and interest debited at 5.8% p.a. However, after 7 years into the loan Tom made
the decision to increase his repayments to $1220.15. Calculate:
a. the actual term of the loan
b. the total interest paid
c. the interest saved by increasing the size of the repayments.

15. Leah borrowed $19 500 to renovate her bathroom
and agreed to repay the loan over 8 years with
monthly repayments of $258.16 and interest debited
at 6.2% p.a. However, after 5 years into the loan
Leah made the decision to increase her repayments
to $375.75. Find:
a. the actual term of the loan
b. the total interest paid
c. the interest saved by increasing the size of the

repayments.
16. MC A reducing balance loan of $62 000 is taken

out at 6.3% p.a. (adjusted monthly). It is to be repaid with monthly instalments of $533.29. The loan
will be paid in full in:
A. 5 years. B. 10 years. C. 15 years. D. 20 years.
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17. Paul’s reducing balance loan of $8250 is to be repaid with monthly repayments of $168.70 with interest
charged at 8.25% p.a. (debited monthly).
a. If the amount owing is $5359.03. How much longer will it take to:

i. reduce the amount owing to $1931.76
ii. repay the loan in full?

b. At a later time, the amount owing has dropped to $4547.42. How much longer will it take to:
i. reduce the loan to $3134.18
ii. repay the loan in full?

18. Jeanie wanted to borrow $60 000 and she was offered a reducing balance loan over 15 years at 6.25%
p.a. (adjusted monthly) with monthly instalments.
a. What will be her monthly instalments?
b. What would be the term of the loan if instead the repayment was:

i. increased to $593.30
ii. decreased to $450.24?

13.3 The effect of interest rate and repayment
amount on reducing balance loans
13.3.1 Frequency of repayments
We will look at investigating the effect on the term of the loan, and on the total amount of interest charged
if the frequency of the repayments is changed. The value of the repayments will change but the total outlay
will stay the same. For example, a $3000quarterly (every three months) repayment will be compared to a
$1000 monthly repayment. That is, the same amount is repaid during the same period of time in each case.

WORKED EXAMPLE 8

Janette borrows $33 000 to renovate her jewellery
shop. The loan is charged at 7.5% p.a. and she
can afford quarterly repayments of $1180.05. This
will pay the loan off in exactly 10 years.
One-third of the quarterly repayment gives the

equivalent monthly repayment of $393.35. The
equivalent fortnightly repayment is $181.55.
Determine:

a. the term of the loan if Janette made repayments:
i. monthly
ii. fortnightly

b. the amount still owing prior to the last payment if
Janette made repayments:
i. monthly
ii. fortnightly.
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THINK WRITE

a. i. 1. Determine the number of periods using
monthly compounding.
Input the following values into the online
calculator:
Present Value: 33 000
Payment: −393.35
FutureValue: 0
Rate: 7.5
Compounding: Monthly
To determine the number of periods,
click on the Periods button.

a. i.

119.26 payments are required.

2. Interpret result and convert into years by
dividing by 12.

119.26 monthly payments are required meaning
that a 120th repayment is required.
120

12
= 10

3. Write the answer. The term of the loan is 10 years.

ii. 1. To find the amount still owing prior to the
last payment, set the number of periods
to 119.
Input the following values into the online
calculator:
Present Value: 33 000
Payment: −393.35
Rate: 7.5
Periods: 119
Compounding: Monthly
To determine the future value, click on
the FV button.

ii.

2. Write the answer. The amount still owing prior to the last payment
is $101.95.

b. i. 1. Determine the number of periods using
fortnightly compounding.
Input the following values into the online
calculator:
Present Value: 33 000
Payment: -181.55
Future Value: 0
Rate: 7.5
Compounding: bi-weekly
To determine the number of periods,
click on the Periods button.

b. i.

2. Write the answer. The term of the loan is 257.96 fortnights, which
is 258 fortnightly repayments to cover the loan.

The loan will take
258

26
= 9.92 ≈ 10 years to be

fully paid off.
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ii. 1. To find the amount still owing prior to the
last payment, set the number of periods
to 257.
Input the following values into the online
calculator:
Present Value: 33 000
Payment: −181.55
Rate: 7.5
Periods: 257
Compounding: bi-weekly
To determine the future value, click on
the FV button.

ii.

2. Write the answer. The amount still owing prior to the last payment
is $173.11.

Observing Worked example 8 it can be seen that even paying the same outlay there may be a slight
reduction in the term of the loan when repayments are made more regularly. Let us now investigate what
saving can be made in these situations. In this situation we should consider the final (partial) payment
separately because the amount of interest that it attracts is less than a complete repayment. The calculation
of the total interest paid is now calculated as usual:

Calculation of total interest paid

Total interest = total payments − principal

WORKED EXAMPLE 9

In Worked example 8, Janette’s $33 000 loan at 7.5% p.a. gave the following three situations:
1. Quarterly repayments of $1180.05 for 10 years
2. Monthly repayments $393.35 for 119 months with $101.95 still outstanding
3. Fortnightly repayments of $181.55 for 257 fortnights with $173.11 still outstanding
Compare the total interest paid by Janette if she repaid her loan:
a. quarterly b. monthly c. fortnightly.

THINK WRITE

a. 1. Making quarterly payments over 10 years
means that 40 (10 × 4) individual payments
of $1180.05 are made. Use the formula:
total interest = total payments − principal

a. For quarterly repayments:
Total interest = 1180.05 × 40 − 33 000

= $14 202

2. Write the answer. The total interest paid by Janette when
repaying her loan quarterly is $14 202.

b. 1. For monthly repayments, first determine the
monthly interest rate.

b. Rate = 7.5
12

= 0.625%
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2. Calculate the interest to be paid on the
amount still owing ($101.95) and determine
the amount of the final payment.

Interest = 0.625% of 101.95

= 0.006 25 × 101.95
= $ 0.64

Final payment = 101.95 + 0.64
= $102.59

3. To calculate the total interest paid, use the
formula:
total interest = total payments − principal

Total interest = 393.35 × 119 + 102.59 − 33 000

= $13 911.24

c. 1. For fortnightly repayments, first determine
the fortnightly interest rate.

c. Rate = 7.5
26

= 0.2885%

2. Calculate the interest to be paid on the
amount still owing ($173.11) and determine
the amount of the final payment.

Interest = 0.2885% of 173.11

= 0.002 885 × 173.11
= $ 0.50

Final payment = 173.11 + 0.50
= $173.61

3. To calculate the total interest paid, use the
formula:
total interest = total payments − principal

Total interest = 181.55 × 257 + 173.61 − 33 000

= $13 831.96

13.3.2 Changing the rate
The Reserve Bank meets on the first Tuesday of every month and makes a decision on interest rates.
This informs the decisions of individual lenders on what rate they will pass on to borrowers. Due to each
monthly meeting, the interest rate can change many times over the duration of the loan.

We will look at comparing loan situations by taking into account the variation of the rate.

WORKED EXAMPLE 10

A reducing balance loan of $22 000 is taken over 6 years. It is to be repaid with monthly
repayments of $368.77 at a rate of 6.4% p.a. (debited monthly).
a. What is the total interest paid?
b. If instead the rate was 7.2% p.a. (adjusted monthly) and the repayments remained the same,

what would be:
i. the term of the loan
ii. the total amount of interest paid?

THINK WRITE

a. 1. For the rate of 6.4% p.a., making monthly
payments over 6 years means that
72 (6 × 12) individual payments of
$368.77 are made. Use the formula:
total interest = total payments−principal

a. Total interest = 368.77 × 72 − 22 000
= $4551.44

2. Write the answer. The total interest paid over the 6 years is
$4551.44.
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b. i. 1. Using the new interest rate of 7.2%, we
need to calculate the number of periods it
will take to fully pay off the loan.
Input the following values into the online
calculator:
Payment Value: 22 000
Payment: −368.77
Rate: 7.2
Compounding: Monthly
To determine the number of periods,
click on the Periods button.

b. i.

2. Interpret the result. 74.07 periods means that 74 full payments need
to be made plus one smaller payment. Therefore
75 payments are required to repay the loan.

3. Answer the question. The term of the loan is 75 months or 6 years and
3 months.

ii. 1. To determine the total amount of interest
paid we need to calculate the interest
accrued on the final (smaller) payment.
To do this we need to determine the
balance of the loan after 74 payments;
that is the balance of the loan before the
final payment.
Input the following values into the online
calculator:
Payment Value: 22 000
Payment: −368.77
Rate: 7.2
Periods: 74
Compounding: Monthly
To determine the future value, click on
the FV button.

ii.

The balance of the loan after 74 payments is
$25.23.

2. Calculate the interest rate per month. Interest on last repayment = 7.2
12

= 0.6%
3. Calculate the interest on the final

payment and the value of the final
payment.

Interest on final payment = 0.6% of $25.23
= 0.006 × 25.23
= $0.15

Final payment = 25.23 + 0.15
= $25.38

4. Determine the total amount of interest
paid using the formula:
total interest = total payments− principal

Total interest = 368.77 × 74 + 25.38 − 22 000
= $5314.36
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Some important concepts to take away from these investigations are as follows.
1. Increasing the size of the repayment decreases the amount of interest paid and decreases the term of

the loan.
2. Increasing the frequency of the repayment decreases the total interest paid and may decrease the term

of the loan.
3. Increasing the interest rate increases the total interest paid and generally increases the term of the loan.
4. To maintain the term of the loan when the interest rate increases, increase the regular payment.

Exercise 13.3 The effect of interest rate and repayment amount on
reducing balance loans

1. WE8 Karen borrows $21 000. The loan is charged at 6.2% p.a. and she can afford quarterly repayments
of $708.39. This will pay the loan off in exactly 10 years.

One-third of the quarterly repayment gives the equivalent monthly repayment of $236.13. The
equivalent fortnightly repayment is $108.98.

Determine:
a. the term of the loan
b. the amount still owing prior to the last payment

if Karen made repayments
i. monthly ii. fortnightly.

2. Peter borrows $17 000. The loan is charged at 6.9% p.a. and he can afford quarterly repayments of
$871.05. This will pay the loan off in exactly 6 years.

One-third of the quarterly repayment gives the equivalent monthly repayment of $290.35. The
equivalent fortnightly repayment is $134.01.

Determine:
a. the term of the loan
b. the amount still owing prior to the last payment

if Peter made repayments
i. monthly ii. fortnightly.

3. WE9 In question 1, Karen’s $21 000 loan at 6.2% p.a. gave the following three situations.
1. Quarterly repayments of $708.39 for 10 years
2. Monthly repayments $236.13 for 119 months with $91.16 still outstanding
3. Fortnightly repayments of $108.98 for 258 fortnights with $35.30 still outstanding

Compare the total interest paid by Karen if she repaid her loan:
i. quarterly ii. monthly iii. fortnightly.

4. In question 2, Peter’s $17 000 loan at 6.9% p.a. gave the following three situations.
1. Quarterly repayments of $871.05 for 6 years
2. Monthly repayments $290.35 for 71 months with $170.93 still outstanding
3. Fortnightly repayments of $134.01 for 154 fortnights with $116.61 still outstanding

Compare the total interest paid by Peter if he repaid his loan:
i. quarterly ii. monthly iii. fortnightly.

5. WE10 A reducing balance loan of $13 000 is taken over 6 years. It is to be repaid with monthly
repayments of $218.53 at a rate of 6.5% p.a. (debited monthly).
a. What is the total interest paid?
b. If instead the rate was 7.0% p.a. (adjusted monthly) and the repayments remained the same, what

would be:
i. the term of the loan ii. the total amount of interest paid?
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6. A reducing balance loan of $19 000 is taken over 7 years. It is to be repaid with monthly repayments of
$288.62 at a rate of 7.2% p.a. (debited monthly).
a. What is the total interest paid?
b. If instead the rate was 8.0% p.a. (adjusted monthly) and the repayments remained the same, what

would be:
i. the term of the loan ii. the total amount of interest paid?

7. Abby borrows $1800 to purchase new ski gear. The
loan is to be paid in full over 1 year with quarterly
repayments at an interest rate of 7.2% p.a.
a. Calculate the quarterly payment required.
b. How much is owing on the loan after the third

payment?
c. Calculate the total cost of repaying the loan.
d. Calculate the interest paid on the loan.

8. Craig borrows $2500 to purchase new golf clubs.
The loan is to be paid in full over 1 year with
quarterly repayments at an interest rate of 9.5% p.a.
a. Calculate the quarterly payment required.

If Craig shopped around he could get a loan at
8.8% p.a. (debited quarterly).

b. Calculate the new quarterly repayments.
c. Calculate the savings when taking the reduced rate.

9. Brigid borrows $6500 and the loan is to be paid in full
over 2 years with monthly repayments at an
interest rate of 10.5% p.a.
a. Calculate the monthly payment required.

If Brigid shopped around, she could get a loan at 9.3% p.a. (debited monthly).
b. Calculate the new monthly repayments.
c. Calculate the savings when taking the reduced rate.

10. A $7200 loan is taken out and to be fully paid off in 2 years with monthly repayments at a rate of
11.25% p.a.
a. Calculate the monthly payment required.
b. If the monthly repayments were increased by $40 per month, what effect does it have on the term of

the loan?
11. A loan of $18 000 attracts interest at 7.5% p.a. on the outstanding balance and the following three

options are available.
a. Half-yearly repayments of $1890.22 for 6 years
b. Quarterly repayments of $945.11 for 5.75 years with $726.17 still owing
c. Monthly repayments of $315.04 for 70 months with $282.68 still owing

Calculate the interest paid on each of the three options.
12. Harrison takes out a $12 000 loan for 4 years at 7.8% p.a. (debited monthly).

a. Calculate the monthly repayments.
b. If Harrison made fortnightly repayments, what would they be?
c. Calculate the interest saved by paying the loan with fortnightly repayments.

The following information refers to questions 13 and 14.

Grace has borrowed $50 000 to finance developments to her business. Grace chooses to repay the loan,
which attracts interest at 8.6% p.a. on the outstanding balance, by fortnightly repayments of $224.79 rather
than the equivalent monthly repayment of $487.05.Pdf_Folio:17
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13. MC The term of the loan will be:
A. 14 years 6 months. B. 15 years.
C. 15 years 3 months. D. 15 years 6 months.

14. MC The amount Grace will save is closest to:
A. $210. B. $240.
C. $170. D. $130.

13.4 Review: exam practice
13.4.1 Reducing balance loans: summary
Modelling reducing balance loans with technology
• Reducing balance loans are compound interest loans with periodic repayments.
• A financial calculator can be used to solve problems involving reducing balance loans.
• The definitions of the terms used in a financial calculator are as follows:
• Present Value is the current (present) value of the loan or investment.
• Payment is the amount paid at each time period.
• Future Value is the value of the investment or loan after a specified number of compounding

periods.
• Annual Rate (%) is the annual interest rate.
• Periods is the total number of compounding periods.
• Compounding is the number of times the interest is compounded per year.
• Mode is used to indicate whether the interest is compounded at the end or at the beginning of the

time period.
• When entering values into a financial calculator it is extremely important to have the correct sign. For

a reducing balance loan, the following sign convention should be used.
• Present value should be positive (the bank gives you money).
• Payment should be negative (you repay the loan by making regular payments).
• Future value can be negative, zero or positive:

– negative indicates you still owe the bank money
– zero indicates the loan is fully paid out
– positive indicates you have overpaid the loan and the bank needs to repay you some money.

The effect of interest rate and repayment amount on reducing balance loans
• Increasing the size of the repayment decreases the amount of interest paid and decreases the term of

the loan.
• Increasing the frequency of the repayment decreases the total interest paid and may decrease the term

of the loan.
• Increasing the interest rate increases the total interest paid and generally increases the term of the loan.
• To maintain the term of the loan when the interest rate increases, increase the regular payment.

Exercise 13.4 Review: exam practice

Simple familiar
1. A loan of $75 000 is taken out over a 20-year period at a rate of 6.2% p.a. (interest debited monthly)

and with monthly repayments of $546.01. Find the amount owing after 8 years.
2. Noel took out a reducing balance loan of $5600. Interest was charged at a rate of 7.6% p.a.

compounding monthly. His loan is to be repaid fully in 3 years. Calculate the value of the monthly
repayment.
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3. Calculate the monthly loan repayments on each of the following loans.
a. $25 000 over a 10-year period at a rate of 9% p.a. compounding monthly
b. $45 000 over a 15-year period at a rate of 14% p.a. compounding monthly
c. $164 750 over a 25-year period at a rate of 15% p.a. compounding monthly
d. $425 000 over a 15-year period at a rate of 12% p.a. compounding monthly

4. Mr and Mrs Warne borrow $125 000 to purchase a home unit. The interest rate is 12% p.a. and the
monthly repayments are $1376.36. Calculate:
a. the first month’s interest on the loan
b. the balance of the loan after the first month.

5. MC Leslie borrowed $95 000 from a bank. Interest is charged at the rate of 8% p.a. on the reducing
balance. The loan is to be repaid over a 15-year period with monthly payments of $907.87. The total
amount of interest paid on this loan is:
A. $7600. B. $68 416.60. C. $102 600. D. $114 000.

6. Fernando wants to borrow $5200 for a new sound system at 6.4% p.a., interest adjusted monthly.
a. What would be Fernando’s monthly repayment if the loan is paid off in 4 years?
b. What would be the total interest charged?

7. A reducing balance loan of $30 000 is to be repaid with monthly repayments of $333.06 at an interest
rate 6% p.a. (debited monthly). Find:
a. the number of monthly repayments and hence to the nearest year the number of years to fully repay

the loan
b. the total interest charged.

8. A while ago Monique borrowed $21 000. Interest was charged at 7.8% on the reducing balance loan
(adjusted monthly) and she has been paying $252.57 each month to pay off the loan. Currently she still
owes $5596.37. How long ago did Monique start the loan?

9. Julie-Ann and Brent borrow $40 000 to renovate
their coffee shop. Interest on the unpaid balance is
charged to the loan account monthly. The $40 000
is to be fully repaid in equal monthly repayments
of $481.10 for 10 years. Determine the annual
compounding rate of interest correct to two decimal
places.

10. Kristen and Adrian borrow $150 000 for their home.
They have the choice of two loans.

Loan 1: At 8% p.a. interest over 25 years with fixed
monthly repayments of $1157.72.

Loan 2: At 8.25% p.a. interest over 25 years with minimum monthly repayments of $1182.68 and an
$8 per month account management fee.

Kristen and Adrian believe they can afford to pay $1500 per month. If they do, Loan 2 will be repaid
in 14 years and 2 months. Which loan should Kristen and Adrian choose if they can afford to pay the
extra each month?

11. Mr and Mrs Stone borrow $225 000 for their home. The interest rate is 9.6% p.a. and the term of loan is
2 years. The monthly repayment is $1989.48.
a. Calculate the total repayments made on this loan.
b. If Mr and Mrs Stone increase their monthly payments to $2000, the loan will be repaid in 24 years

and 1 month. Calculate the amount they will save in repayments with this increase.
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12. Mr and Mrs Rowe take out a $233 000 home loan at 12% p.a. over a 25-year term.
a. Calculate the amount of each monthly repayment.
b. After 3 yeards the balance on the loan has been reduced to $227 657. The interest rate then rises to

13% p.a. Calculate the new monthly repayment required to complete the loan within the exiting
term.

Complex familiar
13. A $25 000 reducing balance loan is taken out over 8 years charged at 9.8% p.a. (debited fortnightly)

and paid with fortnightly repayments.
a. Find the fortnightly repayments.
b. What will be the term of the loan if repayments are $200.28?
c. What would the fortnightly repayments need to be if the loan is to be paid off in 6 years?

14. A loan for $16 000 is being paid off at a rate of $312.80 per month with interest being charged at
12% p.a. (debited monthly). Currently the amount owing is $6645.19. How much longer will it take to:
a. reduce the amount owing to $3520.87
b. repay the loan in full?

15. A reducing balance loan of $13 000 is taken over 6 years. It is to be repaid with monthly repayments at
a rate of 7.6% p.a. (debited monthly).
a. Calculate the value of the monthly repayment.
b. Determine the term of the loan if the repayment is increased to $261.11.
c. Calculate the total interest paid with repayments of $261.11.

16. Fraser borrows $27 000 to purchase a new car. The loan is charged at 8.8% p.a. and she can afford
quarterly repayments of $995.68 and this will pay the loan off in 10 years.

One-third of the quarterly repayment gives the equivalent monthly repayment of $331.89. The
equivalent fortnightly repayment is $153.18.

Determine:
a. the term of the loan payment if Fraser made repayments:

i. monthly ii. fortnightly
b. the amount still owing prior to the last payment if Fraser made repayments:

i. monthly ii. fortnightly.

Complex unfamiliar
17. A reducing balance loan of $42 000 is taken over 8 years. It is to be repaid with monthly repayments of

$549.90 at a rate of 5.9% p.a. (debited monthly).
a. Calculate the total interest paid.

If, instead the rate was 6.6% p.a. (adjusted monthly) and the repayments remained the same,
calculate:

b. the term of the loan
c. the total amount of interest paid.

18. Shenna takes out a loan for $27 000 to purchase a new car. She wants to pay the loan off in 3 years with
monthly repayments. If Shenna chose a loan that charged 7.2% p.a. (debited monthly), determine the
following:
a. the monthly repayments
b. the total cost of repaying the loan.

19. Xavier purchased a new kitchen for $24 500. He was able to save a $5000 deposit to reduce the size of
the loan he had to take out. Xavier borrowed the remainder of the loan at 10.5% p.a. (debited
fortnightly) over 4 years.
a. What were Xavier’s fortnightly repayments?
b. If his repayments were doubled, what would be the new term of the loan?
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20. Shirly has been saving to buy a city apartment, she is able to save a $35 000 deposit. Shirly negotiated
with the real estate agent to reduce the purchase price of the apartment to $380 000. She paid the full
deposit and then took out a reducing balance loan at 5.8% p.a. (debited monthly) over 20 years.
a. What are Shirly’s monthly repayments?
b. Determine the total cost of repaying the loan.
Shirly was investigating if she could afford to pay the loan off in 15 years.
c. What would be her monthly repayments to pay off the loan in 15 years?
d. Determine the total cost of repaying the loan over the 15 years.
e. How much would Shirly save if she could afford to make it a 15-year loan, compared to 20 years?
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Answers
13 Reducing balance loans
Exercise 13.2 Modelling reducing balance
loans with technology
1. $30 776.08
2. $48 778.95
3. $164.82
4. $363.38
5. 6.4%
6. a. 96 monthly payments b. 8 years

c. $8570.88
7. 31 months
8. 60 months or 5 years
9. 36 months or 3 years

10. a. 30 months or 2.5 years b. 72 months or 6 years
11. a. 10 months b. 30 months or 2.5 years
12. a. $387.61 b. 54 months or 4.5 years

c. $2941.58
13. a. $466.69 b. 60 months or 5 years

c. $4635.80
14. a. 9.5 years b. $8010.70

c. $876.50
15. a. 84 months or 7 years b. $5007.60

c. $275.76
16. C
17. a. i. 24 months or 2 years

ii. 35.96 months, so 36 monthly repayments, or 3 years
b. i. 9.97 months, so 10 monthly repayments

ii. 29.91 months, so 30 monthly repayments, or
2.5 years

18. a. $514.45
b. i. 144 months or 12 years

ii. 228 months or 19 years

Exercise 13.3 The effect of interest rate and
repayment amount on reducing balance loans
1. a. i. 119.39 months, so 120 monthly repayments

ii. $91.16
b. i. 258.32 fortnights, so 259 fortnightly payments

ii. $35.30
2. a. i. 71.59 months, so 72 monthly repayments

ii. $170.93
b. i. 154.87 months, so 155 monthly repayments

ii. $116.61
3. Total interest if paid quarterly: $7335.60; total interest if

paid monthly: $7191.10; total interest if pay fortnightly:
$7152.22. The interest saving by paying monthly compared

to quarterly is $144.50. The interest saving by paying
fornightly compared to quarterly is $183.38.

4. Total interest if paid quarterly: $3905.20; total interest if
paid monthly: $3786.76; total interest if pay fortnightly:
$3754.46. The interest saving by paying monthly compared
to quarterly is $118.44. The interest saving by paying
fornightly compared to quarterly is $150.74.

5. a. $2734.16
b. i. 73.28 months ii. $3013.16

6. a. $5244.08
b. i. 86.96 months ii. $6098.14

7. a. $470.43 b. $462.11
c. $1881.72 d. $81.72

8. a. $662.54 b. $659.75 c. $11.16
9. a. $301.44 b. $297.85 c. $86.16

10. a. $336.41
b. Reduces the term of the loan to 21.18 months

11. a. $4682.64 b. $4477.32 c. $4337.25
12. a. $291.83 b. $134.49 c. $20.88
13. D
14. C

13.4 Review: exam practice
1. $55 363.86
2. $174.45
3. a. $316.69 b. $599.28

c. $2110.17 d. $5100.71
4. a. $1250 b. $124 873.64
5. B
6. a. $123.08 b. $707.84
7. a. 120 months or 10 years b. $9967.20
8. 96 months or 8 years
9. 7.8%

10. Loan 2
11. a. $596 844 b. $18 844
12. a. $2454.01 b. $2618.57
13. a. $173.62 b. 169 months or 6.5 years

c. $212.26
14. a. 12 months or 1 year b. 24 months or 2 years
15. a. $225.40 b. 60 months or 5 years

c. $2666.60
16. a. i. 124.24 months ii. 268.86 fortnights

b. i. $80.02 ii. $101.25
17. a. $10 790.40 b. 99.34 months

c. $12 625.99
18. a. $836.15 b. $30 101.40
19. a. $230.00 b. 46.59 fortnights
20. a. $2432.05 b. $583 692.00

c. $2874.16 d. $517 348.80
e. $66 343.20
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