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8 Reducing balance loans

8.1 Overview
8.1.1 Introduction
The biggest loan that most people will ever
take out will be a loan to buy a home. These loans
are usually for large amounts of money, often over
$800 000 and are taken over long periods of time.
Most commonly they are taken over 10, 15, 20
or 25 years but they can be taken over even
longer periods of up to 35 years.

Home loans are not charged at a flat rate of
interest. The interest on these loans is reducible,
which means that the interest is calculated on the
amount of money owing on the loan at the time,
rather than on the amount initially borrowed.
This is known as a reducing balance loan.

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. These repayments nearly always amount to more than the interest for the same period of time and so
the amount still owing is reduced. Since the amount still owing is continually decreasing and interest is
calculated on the current balance but debited monthly, the amount of interest charged also decreases
throughout the life of the loan.

This means that less of the amount borrowed is paid off in the early stages of the loan compared to the
end. That is, the rate at which the loan is paid off increases as the loan progresses.

It is possible to have an ‘interest only’ loan account whereby the repayments equal the interest added and
so the balance doesn’t reduce. This option is available to a borrower who wants to make the smallest
repayment possible.

LEARNING SEQUENCE
8.1 Overview
8.2 Modelling a reducing balance loan using a recurrence relation
8.3 The effect of the interest rate and repayment amount on the time taken to repay the loan
8.4 Solving problems involving reducing balance loans with and without the use of technology
8.5 Review: exam practice

Fully worked solutions for this chapter are available in the Resources section of your eBookPLUS at
www.jacplus.com.au.
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8.2 Modelling a reducing balance loan using a
recurrence relation
8.2.1 Recurrence relations
A recurrence relation can be used to model a reducing balance loan.

An+1 = rAn − R, A0 = a,
where,
A0 is the initial amount borrowed
An is the balance of the loan after n payments

r = 1+ interest rate per compounding period
100

R is the monthly repayment.

WORKED EXAMPLE 1

Jeffrey borrows $3500 at a rate of 6.5% p.a. (interest compounded monthly) which is to be paid
back with monthly instalments of $711.42.
a. Write a recurrence relation to describe this situation.
b. Use your calculator to determine the number of monthly repayments needed to pay off

this loan.

THINK WRITE

a. 1. State the initial values for A0, r and R. a. A0 = 3500

r = 1 +
6.5
12

100
= 1.00542

R = 711.42
2. Write the general form of the recurrence

relation.
An+1 = rAn − R, A0 = a,

3. Substitute in the values for A0, r and R. An+1 = 1.00542An − 711.42, A0 = 3500

b. 1. On a calculator screen, type 3500, press
ENTER/EXE and then type
× 1.00542 − 711.42 Continue to press
ENTER/EXE until the output is less than 0.
Count the number of iterations of the
recurrence relation until the balance is
less than 0.

b.
3500 3500

3500 × 1.00542 − 711.42 2807.55
2807.55 × 1.00542 − 711.42 2111.35
2111.35 × 1.00542 − 711.42 1411.37
1411.37 × 1.00542 − 711.42 707.60
707.60 × 1.00542 − 711.42 0.02

2. Write the answer. After 5 months the account balance reads
0.02, so it would take 5 months to pay off
the loan.
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Note: As the above calculations have been
rounded to two decimal places, this can
impact on the final balance. If there was an
underpayment of 2 cents, the final payment
would be adjusted by 2 cents.

8.2.2 Paying off a reducing balance loan using a table
The process of paying off a loan by regular payments over a period of time is known as amortisation. The
amortisation of a loan can be tracked on a step-by-step basis by following the payments made, the interest
and reduction in the principal. For each payment period, an amortisation table provides your loan balance,
interest charges on your loan, and the amount of principal that you pay off.
Consider an amortisation table for Worked example 1.
• The scheduled payment of $711.42 remains fixed
• The interest rate of 0.542% per month remains fixed.
• The interest is calculated on the previous month’s balance.
• The payment off the principal is the Scheduled payment — Interest for that month
• The balance of the loan is the Previous month’s balance— Payment off the principal

Payment
number

(n)

Payment
($)

Interest ($) Principal reduction ($) Balance of loan ($)

0 0.00 0.00 0.00 3500.00
1 711.42 0.00542 × 3500 = 18.97 711.42− 18.97 = 692.45 3500− 692.45 =

2807.55
2 711.42 0.00542 × 2807.55 = 15.22 711.42− 15.22 = 696.20 2807.55−696.20 =

2111.35
3 711.42 0.00542 × 2111.35 = 11.44 711.42− 11.44 = 699.98 2111.35−699.98 =

1411.37
4 711.42 0.00542 × 1411.37 = 7.65 711.42− 7.65 = 703.77 1411.37−703.77 =

707.60
5 711.42 0.00542 × 707.60 = 3.84 711.42− 3.77 = 707.58 707.60− 707.58 =

0.02

Note: The table above can be arranged differently. Another way to present the information is shown below.

Payment
number

(n)

Principal
($)

Interest ($) Principal reduction ($) Balance of loan ($)

0 3500 0.00 0.00 3500.00
1 3500 0.00542 × 3500 = 18.97 711.42− 18.97 = 692.45 3500− 692.45 =

2807.55
2 2807.55 0.00542 × 2807.55 = 15.22 711.42− 15.22 = 696.20 2807.55−696.20 =

2111.35
3 2111.35 0.00542 × 3111.35 = 11.44 711.42− 11.44 = 699.98 2111.35−699.98 =

1411.37
Continued
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Payment
number

(n)

Principal
($)

Interest ($) Principal reduction ($) Balance of loan ($)

4 1411.37 0.0054 × 1411.37 = 7.65 711.42− 7.65 = 703.77 1411.32−703.77 =
707.60

5 707.60 0.00543 × 707.60 = 3.84 711.42− 3.84 = 707.58 707.60− 707.58 =
0.02

WORKED EXAMPLE 2

Mimi takes out a loan of $1500 at 9% p.a. to buy a new computer. The loan is to be paid back
monthly in equal instalments of $382.06. The incomplete amortisation table for this loan is below.
a. What is the interest rate per payment period?
b. How much of the second payment of $382.06 is interest?
c. What is the balance of the loan after two payments have been made?
d. What is the principal reduction after 3 payments have been made?
e. What is the total interest paid on this loan?
f. What should be the amount of the final payment to ensure a balance of zero at the end of the
loan period?

Payment
number (n)

Payment ($) Interest ($) Principal
reduction ($)

Balance of loan ($)

0 0.00 0.00 0.00 1500.00
1 382.06 11.25 370.75 1129.25
2 382.06 373.59
3 382.06 5.67 379.27
4 382.06 2.84 379.22 0.05

THINK WRITE

a. 1. Write the value of the annual interest rate. a. Annual interest rate = 9%
2. Calculate the monthly interest rate. Monthly interest rate = 9

12
= 0.75%

3. Write the answer The interest rate per time period is 0.75%
b. 1. Calculate 0.75% of 1129.25 as this is the

balance of the loan at the end of the first
payment period.

b. 0.0075 × 1129.25 = 8.47

2. Write the answer. The interest component of the second payment
is $8.47.

c. 1. The balance of the loan after two payments
have been made is the previous balance –
balance reduction

c. Previous balance − balance reduction =
1129.25 − 373.59 = 755.66

2. Write the answer. The balance of the loan after two payments
have been made is $755.66

d. 1. Principal reduction = payment − interest d. 382.06 − 5.67 = 376.39
2. Write the answer. The principal reduction after

3 payments is $376.39.
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e. 1. The interest paid is the total of the interest. e. 11.25 + 8.47 + 5.67 + 2.84 = 28.23
2. Write the answer. The total interest paid is $28.23.

f. The last payment results in an underpayment of 5 cents f. The last payment should be $382.11.

Exercise 8.2 Modelling a reducing balance loan with a recurrence
relation

1. WE1 Susie borrows $20 540 at a rate of 6% p.a. (interest compounded monthly) and pays the loan back in
monthly instalments of $4169.82.
a. Write a recurrence relation to describe this situation.
b. Use your calculator to determine the number of monthly repayments needed to pay off this loan. Give

your answer to the nearest whole number.
2. Frankie invests $800 with interest paid at a rate of 7.5% p.a. (interest compounded monthly) and each

month he adds another $150 from his part-time job to the investment.
a. Write a recurrence relation to describe this situation.
b. Use your calculator to determine the balance of his investment after 4 months.

3. WE2 Ahmet borrows $2400 at 9% p.a. to buy a new laptop. The loan is to be paid back monthly in
instalments of $489.64. Following is the incomplete amortisation table for this loan.

Payment number (n) Payment ($) Interest ($) Principal reduction ($) Balance of loan ($)

0 0.00 0.00 0.00 2400.00
1 489.64 471.64 1928.36
2 489.64 14.46 475.18 1453.18
3 489.64 10.90 478.74
4 489.64 7.31 492.11
5 489.64 3.69 485.95

a. What is the interest rate per payment period?
b. How much of the first payment of $489.64 is interest?
c. What is the balance of the loan after three payments have been made?
d. What is the principal reduction after 4 payments have been made?
e. What is the total interest paid on this loan?
f. What is the balance left at the end of 5 months to pay out the loan?

4. MC Whitney took out a loan for $15 000 for a new car at 17% p.a. The contract required that she repay
the loan over 4 years with monthly instalments of $432.83. After 6 months Whitney still owes
A. $13 866.71. B. $14 7661.22. C. $14 552.61. D. $13 630.33.

5. A loan of $34 000 is taken out over 6 years at a rate of 6.5% p.a. (interest debited monthly) and is to be
paid back monthly with $571.54 instalments. Complete the following table for the third payment.

Payment number (n) Payment ($) Interest ($) Principal reduction ($) Balance of loan ($)

0 0.00 0.00 0.00 34 000.00
1 571.54 184.17 387.37 33 612.60
2 571.54 182.07 389.47 33 223.10
3 571.54

Pdf_Folio:272

272 Jacaranda Maths Quest 12 General Mathematics Units 3 & 4 for Queensland

UNCORRECTED PAGE PROOFS



“c08ReducingBalanceLoans_print” — 2019/5/28 — 11:55 — page 273 — #6

6. Nicole wanted to buy a new road bike so she took
out an $8000 loan over 4 years at a rate of 9% p.a.
(interest debited quarterly) and is to be paid back
quarterly with instalments of $600.93.
a. Write a recurrence relation for this situation.
b. Complete the following table for the first three

payments and state how much interest she has
paid and how much she owes at the end of
this time.

Payment number (n) Payment ($) Interest ($) Principal reduction ($) Balance of loan ($)

0 0.00 0.00 0.00 8000

1 600.93
2 600.93
3 600.93

7. Su Fen borrows $550 000 at 4.5% p.a. to buy a house, compounded monthly. The loan is to be paid back
monthly in instalments of $3800. Complete the following amortisation table for the first 3 repayments.

Payment number (n) Payment ($) Interest ($) Principal reduction ($) Balance of loan ($)

0

1

2

3

8. Ivona took out a loan for $25 000 over 6 years to
set up her hydroponic nursery. The interest rate
was set at 8.5% p.a. (interest debited monthly),
which is to be paid back monthly with
instalments of $444.46.
a. Write a recurrence relation to model this loan.
b. Use your recurrence relation to find how much

Ivona owes after her third payment was
made.

9. Marcus took out a loan of $1800 to buy a
new sofa, with the loan having an interest
rate of 14% p.a. The loan will be repaid with
10 equal monthly payments of $191.75.
a. Write a recurrence relation to model this

loan.
b. Use the recurrence relation to determine

how much is still owed after 5 months
(5 Payments).

c. Is the loan paid out exactly after
10 months? If not, how much will Marcus
need to add to the last payment to pay out
the loan?
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10. Oscar borrows $13 000, taken out over 2 years and to be repaid in monthly instalments. Calculate the
amount still owing after 4 months if interest is debited monthly at a rate of
a. 5% p.a. and the repayment is $570.33
b. 8% p.a. and the repayment is $587.95
c. 10% p.a. and the repayment is $599.88.

(Note: As the interest rate increases, the monthly repayment increases if the loan period is to remain
the same.)

11. Jenny decides to borrow $6500 for a trip to
London and takes a personal loan at an interest
rate of 11.5% debited fortnightly, with fortnightly
repayments of $98.72 over 3 years.
a. Write a recurrence relation for this situation

where An is the amount owing after n
repayments.

b. Using the answer to part a, how much does
Jenny still owe after 6

12. A reducing balance loan can be modelled by the
recurrence relation

An+1 = 1.0075An − 600.35, A0 = 45 000.

Interest is accrued monthly and is to be paid off in monthly instalments.
a. What is the monthly instalment?
b. How much is the initial loan?
c. What is the annual interest rate?
d. What is the total interest paid after the 3rd instalment?

8.3 The effect of the interest rate and repayment
amount on the time taken to repay the loan
8.3.1 Frequency of repayments
The amount of interest paid, and the time taken to repay a loan can be altered by the frequency of the
repayments. For example, if payments on money borrowed are made each fortnight rather than each month,
less interest will be paid and the loan will be paid out faster.

WORKED EXAMPLE 3

Oscar borrows $1500 from a bank at an interest rate of 16% p.a. He can pay it off in 6 months
with fortnightly payments of $120.42 or monthly payments of $261.80.
a. Calculate how much interest is paid with fortnightly payments.
b. Calculate how much interest is paid with monthly payments.
c. Which is the better option?

THINK WRITE

a. 1. There are 13 fortnights in 6 months, so multiply
$120.42 by 13 and subtract $1500 from the total.

a. Total fortnightly repayments =
120.42 × 13 = 1565.46

1565.46 − 1500 = 65.46
2. Write the answer. $65.46 is paid in interest with

fortnightly payments.
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b. 1. Multiply 6 months by $261.80 and subtract $1500
from the total.

b. Total fortnightly repayments =
261.80 × 6 = 1570.80

1570.80 − 1500 = 70.80
2. Write the answer. $70.80 is paid in interest with monthly

payments.

c. 1. Subtract $65.46 from $70.80 c. Option 2 − Option 1 =
70.80 − 65.46 = 5.34

2. Write the answer. Oscar would save $5.34 by making
payments each fortnight instead of
each month.

8.3.2 The effect of changing the interest rate
Most home loans are not fixed interest rate loans, which means the interest rate will fluctuate for the life of
the loan. The interest rate has a significant effect on the amount of interest paid. An increase in the interest
rate will increase the time required to pay off the loan.

WORKED EXAMPLE 4

Briony wants to borrow $2400 to redecorate her living room and checks out her two local banks
for their terms. Bank with Me charges 15.4% p.a. compounded monthly with monthly repayments
of $217.07. Better Bank charges 14.2% p.a. compounded monthly with monthly repayments of
$282.69.
a. Calculate the number of months it would take to pay off the Bank with Me loan.
b. Calculate the number of months it would take to pay off the Better Bank loan.
c. How much interest would be paid with each loan?

THINK WRITE

a. 1. Write the rule for the recurrence relation for a
reducing balance loan.

a. An+1 = rAn − R, A0 = 2400

2. Write the values for r and R. R = 217.07, r = 1 +
15.4
12

100
= 1.01283

3. Substitute the values into the rule. An+1 = 1.01283An − 217.07
4. Use the iterative function on your calculator to

determine how many months until the loan is
amortised.

2400 2400
2213.72
2025.05
1833.97
1640.43
1444.40
1245.86
1044.78
841.11
634.83
425.91
214.30
−0.02
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5. Count the number of iterations. It will take 12 months to pay off the
loan with Bank with Me.

b. Write the rule for the recurrence relation for a
reducing balance loan.

b. An+1 = rAn − R, A0 = 2400

Write the values for r and R. R = 282.69, r = 1 +
14.2
12

100
= 1.01183

Substitute the values into the rule. An+1 = 1.01183An − 282.69
Use the iterative function on your calculator to
determine how many months until the loan is
amortised.

2400 2400

2145.70
1888.40
1628.05
1364.62
1098.07
828.37
555.48
279.36
−0.03

Count the number of iterations. It will take 9 months to pay off the
loan with Better Bank.

c. For Bank with Me, multiply the monthly repayment
of $217.07 by 12 and subtract $2400.

For Better Bank, multiply $282.69 by 9
and subtract $2400.

Bank with Me
217.07 × 12 = 2604.84

2604.84 − 2400 = 204.84
Better Bank

282.69 × 9 = 2544.21
2544.21 − 2400 = 144.21

Write the answer. The interest paid for the Bank with
Me loan is $204.84.
The interest paid for the Better Bank
loan is $144.21.

8.3.3 The effect of changing the repayment amount
Most home loans are taken for 25 to 30 years, due to the size of the loans and to give borrowers some scope
for changing life circumstances. The monthly repayments are calculated based on the interest rate at the time
and repayments, usually monthly, are locked in. If the interest rate increases or decreases, the repayments
are varied accordingly. The repayments generally stay as first determined. If the borrower finds that they
have some extra money each payment period, adding extra to the repayments will make a difference to the
time needed to pay off the loan and the interest paid. Even a small amount, for example $20, will make a
significant difference.
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Exercise 8.3 The effect of the interest rate and repayment amount on
the time taken to repay the loan

1. WE3 Stephanie borrows $3600 from a bank at an interest rate of 12.75% p.a. She can pay it off in
6 months with fortnightly payments of $286.52 or monthly payments of $622.51.
a. Calculate how much interest is paid with fortnightly payments.
b. Calculate how much interest is paid with monthly payments.
c. Which is the better option?

2. Harry borrows $2700 from a bank at an interest rate of 10.5% p.a. He can pay it off in 12 months with
quarterly payments of $719.87 or monthly payments of $238.00. By paying off the loan with more
frequent payments, how much did Harry save in interest?

3. WE4 Carlos wants to borrow $1300 for a new motorcycle and looks at the online deals provided by two
lending institutions. Finance Me, charges 18.4% p.a. compounded monthly with monthly repayments of
$228.44 and Have it Now charges 16.6% p.a. compounded monthly with monthly repayments of
$336.32.
a. Calculate the number of months it would take to pay off the Finance Me loan.
b. Calculate the number of months it would take to pay off the Have it Now loan.
c. How much interest would be paid with each loan?

4. Cassandra needs to borrow $3000 to furnish
her apartment before she starts her new job
and makes an appointment with her two local
banks to discuss what they can offer. The first
bank charges 10.2% p.a. compounded monthly
with monthly repayments of $389.49 and the
second bank charges 8% p.a. compounded
monthly with monthly repayments of $612.05.
Cassandra needs to budget very carefully each
month and is inclined to go with the smaller
monthly repayment of $389.49. Calculate how
much Cassandra would save if she could pay
the larger amount each month.

5. A reducing balance loan of $4000 has been taken out over 1 year at 6% p.a. (adjusted monthly) with
monthly repayments of $344.27
a. What is the total interest paid?
b. If the rate was 9% p.a. (adjusted monthly) and the repayments increased to $349.81, what would be the

total amount of interest paid?
6. Cindy and Sean took out a loan for home

renovations. The loan of $36 000 was for
5 years and attracted interest at 8% p.a.,
debited quarterly on the outstanding balance.
Repayments of $2201.64 were made each
quarter. After 1 year the rate changed to
4.5% p.a. (debited quarterly). The repayment
value didn’t change.
a. Calculate the amount outstanding when the

rate changed.
b. Calculate the actual term of the loan.
c. Compare the total interest paid to what it

would have been if the rate had remained at
8% p.a. for the 5 years
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7. Mahmoud wants to buy a shoe shop. He
borrows $18 000 at 8.3% p.a. (debited prior to
each repayment) of the reducing balance. He
can afford quarterly repayments of $1709.92.

The quarterly repayment gives the equivalent
monthly repayment of $566.55.

The equivalent fortnightly repayment is $261.06.
Calculate
a. the term of the loan using the quarterly

repayment
b. the amount still owing after the third payment

if Mahmoud made repayments
i. monthly
ii. fortnightly.

8. Steven wants to invest money in shares. He borrows $25 000 at 7.2% p.a. (debited prior to each
repayment) of the reducing balance. He can afford quarterly repayments of $1292.02.
One third of the quarterly repayment gives the equivalent monthly repayment of $430.67.

Calculate
a. the term of the loan and
b. the amount still owing after 9 months if Steven made repayments

i. quarterly ii. monthly.
c. Which is the better alternative: monthly or quarterly payments?

8.4 Solving problems involving reducing balance loans
with and without the use of technology
8.4.1 Solving reducing balance loan problems without spreadsheets
Problems involving reducing balance loans can be solved by hand with a scientific calculator to assist with
simple calculations.

WORKED EXAMPLE 5

A couple borrow $80 000 on their existing mortgage to renovate their home. The interest rate is
5.5% p.a. and their monthly payment is $750 per month. Calculate for the first month of the loan,
correct to the nearest cent
a. the interest paid
b. the amount that the principal is reduced by
c. the balance owing (A).

THINK WRITE

a. 1. Calculate the monthly interest rate. a. i = 5.5
100

× 1

12

2. Calculate the interest on the amount borrowed, P,
rounded to the nearest cent.

I = P × i

= 80 000 × 5.5
100

× 1

12
= 366.40

3. Answer the question. The interest paid on the first month is
$366.40.
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b. 1. Subtract the interest from the monthly payment. b. 750 − 366.40 = $383.60
2. Answer the question. The principal is reduced by $383.60.

c. 1. Add the interest to the principal and subtract the
repayment.

c. A = 80 000 + 366.40 − 750
= 79 616.40

2. Answer the question. The balance owing after the first
month is $79 616.40.

8.4.2 Finding the total amount repaid
A loan of a large sum of money, such as to purchase a home, usually takes many years to repay. It is not
uncommon for home loans to take 20 or 30 years to repay.

When interest is calculated monthly over such a long period of time, the amount of money required to pay
off such a loan can be much more than the initial loan.

WORKED EXAMPLE 6

A loan of $120 000 is paid off at 9% p.a. reducible interest over a period of 25 years. The monthly
repayment is $1007.04. Calculate the total repayments on this loan and the total amount of
interest paid.

THINK WRITE

1. Calculate the number of repayments by
multiplying the number of years by 12.

Number of repayments = 25 × 12
= 300

2. Multiply the monthly repayments by the
number of repayments.

Total repayments = 1007.04 × 300
= 302 112.00

3. Calculate the total amount of interest paid. Total interest paid = total repayments − loan amount
= 302 112 − 120 000
= 182 112

4. Answer the question. The total repayments on this loan are
$302 112 and the total amount of interest paid
is $182 112.

8.4.3 Solving reducing balance loan problems using technology
To calculate the balance owing and the amount of interest each month, we need the previous month’s
balance. Therefore, to determine the balance owing over many months and years, we would have to perform
individual calculations for each month.

Using technology helps us to calculate the interest and balance owing over many months and years
without having to perform multiple repeated calculations.
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WORKED EXAMPLE 7

A couple borrow $250 000 from a financial institution on a reducing balance loan of 4.75% p.a. for
20 years with monthly repayments of $1620. Using technology, determine the balance after
2 years. Write your answer correct to the nearest cent.

THINK WRITE

1. Set up a spreadsheet
with the headings as
shown. 1

A

2

3

B C D E F

1

2

Payment

($)Month

Balance at start

of month ($) Interest ($)

Total

amount ($)

Balance

owing ($)

2. Insert formula to
calculate the interest
and balance owing.
Remember to round
to the nearest cent.

Payment

($)Month

Balance at start

of month ($) Interest ($)

Total

amount ($)

Balance

owing ($)1

A

2

3

B C D E F

1

2

250 000 = 4.75/1200*b2 = b2 + c2 = d2 – e21620

= f2

3. Use fill down to copy
the formula and
complete the
spreadsheet for
2 years.

A B C D E

Payment

($)

F

1 250 000 989.58 250 989.58

250 356.67

249 721.25

249 083.32

248 442.86

247 799.87

247 154.33

246 506.24

245 855.58

245 202.35

244 546.53

243 888.11

243 227.09

242 563.45

241 897.18

241 228.28

240 556.73

239 882.52

239 205.65

238 526.09

237 843.84

237 158.89

236 471.24

235 780.86

1620

1620

1620

1620

1620

1620

1620

1620

1620

1620

1620

1620

1620

1620

1620

1620

1620

1620

1620

1620

1620

1620

1620

1620

249 369.58

248 736.67

248 101.25

247 463.32

246 822.86

246 179.87

245 534.33

244 886.24

244 235.58

243 582.35

242 926.53

242 268.11

241 607.09

240 943.45

240 277.18

239 608.28

238 936.73

238 262.52

237 585.65

236 906.09

236 223.84

235 538.89

234 851.24

234 160.86

987.09

984.58

982.07

979.54

977.01

974.46

971.91

969.34

966.77

964.18

961.58

958.98

956.36

953.73

951.10

948.45

945.79

943.12

940.44

937.75

935.05

932.34

929.62

249 369.58

248 736.67

248 101.25

247 463.32

246 822.86

246 179.87

245 534.33

244 886.24

244 235.58

243 582.35

242 926.53

242 268.11

241 607.09

240 943.45

240 277.18

239 608.28

238 936.73

238 262.52

237 585.65

236 906.09

236 223.84

235 538.89

234 851.24

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Month

Balance at start

of month ($)

2

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

1

3 2

Interest ($)

Total

amount ($)

Balance

owing ($)

4. Answer the question. The balance owing after 2 years is $234 160.86.
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Using technology allows us to explore how changing interest rates, payment amounts and time of the loan
can affect the total amount repaid.

WORKED EXAMPLE 8

FromWorked example 7, determine the balance after 2 years if the payments were increased to
$1700. Hence, explain the effect increasing the regular payment has on the loan. Write your
answer correct to the nearest cent.

THINK WRITE

1. Change the
formula from
Worked
example 7.

1

A

2

3

B C D E F

1

2

250 000 = 4.75/1200*b2 = b2 + c2 = d2 – e21700

= f2

Payment

($)Month

Balance at start

of month ($) Interest ($)

Total

amount ($)

Balance

owing ($)

2. Use fill down to
copy the formulas
and complete the
spreadsheet for
2 years.

A

2

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

B C D E F

1

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

1

3 2

250 000 989.58 250 989.58

250 276.35

249 560.30

248 841.42

248 119.68

247 395.10

246 667.64

245 937.30

245 204.08

244 467.95

243 728.90

242 986.93

242 242.03

241 494.17

240 743.36

239 989.57

239 232.80

238 473.03

237 710.26

236 944.47

236 175.64

235 403.78

234 628.85

233 850.86

1700

1700

1700

1700

1700

1700

1700

1700

1700

1700

1700

1700

1700

1700

1700

1700

1700

1700

1700

1700

1700

1700

1700

1700

249 289.58

248 576.35

247 860.30

247 141.42

246 419.68

245 695.10

244 967.64

244 237.30

243 504.08

242 767.95

242 028.90

241 286.93

240 542.03

239 794.17

239 043.36

238 289.57

237 532.80

236 773.03

236 010.26

235 244.47

234 475.64

233 703.78

232 928.85

232 150.86

986.77

983.95

981.11

978.27

975.41

972.54

969.66

966.77

963.87

960.96

958.03

955.09

952.15

949.19

946.21

943.23

940.23

937.23

934.21

931.18

928.13

925.08

922.01

249 289.58

248 576.35

247 860.30

247 141.42

246 419.68

245 695.10

244 967.64

244 237.30

243 504.08

242 767.95

242 028.90

241 286.93

240 542.03

239 794.17

239 043.36

238 289.57

237 532.80

236 773.03

236 010.26

235 244.47

234 475.64

233 703.78

232 928.85

Payment

($)Month

Balance at start

of month ($) Interest ($)

Total

amount ($)

Balance

owing ($)

3. Answer the
question.

The balance owing after 2 years is $232 150.86, which has reduced the
balance owing by$234 160.86 − $232 150.86 = $2010.
Reducing the principal by increasing the payment will reduce the
number of years required to pay off the loan, saving many dollars in
interest.
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Using technology allows us to determine the monthly repayments required to pay off a housing loan.

WORKED EXAMPLE 9

A couple decide to borrow $10 000 to buy a car. The interest rate is 12.5% p.a. compounded
monthly for a personal loan. They want to pay off the loan in 18 months and need to know what
their repayments per month will be. Use a spreadsheet to determine their monthly repayments.
Write your answer correct to the nearest cent.

THINK WRITE

1. Open a
spreadsheet and
enter the headings
in the cells as
shown.

Interest rate

Periods

Monthly payments4

3

2

Balance1

A B C D

2. The initial balance
is $10 000. The

interest rate is
12.5
12

100
The number of
periods is 18.
Enter these values
into B1, B2 and
B3.

Interest rate

Periods

Monthly payments

0.0104167

18

4

3

2

Balance 100001

A

.

.

.

B C D E F

B2 fx =12.5/12/100

3. To determine the
monthly payment,
place the cursor in
Cell B4 and then
click on
‘Formulas’ in
ribbon and other
insert function to
open the function
menu.

4. Search for the
payment function
PMT and click
OK. Complete the
fields as shown
and then click OK.
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5. The monthly
repayment will be
displayed in Cell
B4.

Interest rate

Periods

Monthly payments

0.0104167

–$612.15

18

4

3

2

Balance 100001

A B C D

6. Answer the
question.

The monthly repayment is $612.15.

Exercise 8.4 Solving problems involving reducing balance loans with
and without the use of technology

1. WE5 A couple borrow $70 000 on a reducing balance loan for 10 years. The interest rate is 7.5% p.a.
and their monthly payment is $840 per month. Calculate for the first month, correct to the nearest cent
a. the interest paid
b. the amount that the principal is reduced by
c. the balance owing.

2. Mr and Mrs Devcich borrow $80 000 to top up their home loan. The interest rate is 6.5% p.a. and their
monthly payment is $850. Write your answers to the following correct to the nearest cent.
a. Calculate the interest for the second month of the loan.
b. Calculate the balance owing at the end of the second month.

3. MC The first month’s interest on a $60 000 reducing balance loan at 12% p.a. is
A. $600. B. $7200. C. $59 400. D. $60 600.

4. WE6 The repayments on a loan of $105 000 at 8% p.a. reducible interest over 25 years are $810.41 per
month. Calculate the total repayments on this loan and the total amount of interest paid.

5. MC A $95 000 reducing balance loan at 8% p.a. over a 15-year term has 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. Mara borrows $8000 from a financial institution on a reducing balance loan of 6.5% p.a. for 5 years with
monthly repayments of $157.
a. WE6 Using technology, determine the balance after 2 years. Write your answer correct to the nearest

cent.
b. WE7 If the payment is increased to $200, determine the balance after 2 years. Write your answer

correct to the nearest cent.
c. Explain the effect increasing the regular payment has on Mara’s loan by finding how long it takes

Mara to pay back the loan in full.
7. The repayment on a loan of $50 000 at 7.5% p.a. over a 15-year term is $463.51 per month.

Write your answers to the following correct to the nearest cent.
a. Calculate the interest for the first month of the loan and the balance owing at the end of the first

month.
b. Calculate the amount by which the balance has reduced in the first month.
c. Calculate the interest for the second month of the loan and the balance at the end of the second month.
d. By how much has the balance of the loan reduced during the second month?
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8. The repayments on a loan of $150 000 over a 20-year term at 9.6% p.a. are $1408.01 per month. Use
technology to complete the table shown.

Month Principal ($) Interest ($) Balance owing ($)

1 150 000.00 1200.00 149 791.99
2 149 791.99
3

4

5

6

7

8

9

10

9. WE8 Nerida wants to buy a car. She
needs to borrow $22 000. The inter-
est rate is 10.5% p.a. compounded
monthly for a personal loan. She wants
to pay off the loan in 3 years and needs
to know what her repayments per
month will be. Use a spreadsheet to
determine the monthly repayments.
Write your answer correct to the
nearest cent.

10. A couple decide to borrow $440 000 to buy an apartment. The interest rate is 5.75% p.a. compounded
monthly for a home mortgage. They want to pay off the loan in 15 years and need to know what their
repayments per month will be. Use a spreadsheet to determine their monthly repayments. Write your
answer correct to the nearest cent.

11. The Taylors borrow $140 000 over 20 years at 9% p.a.
a. The monthly repayment on this loan is $1259.62. Calculate the total made in repayments.
b. The Taylors attempt to pay the loan off quickly by increasing their monthly payment to $1500. The

loan is then paid off in 161 months. Calculate the total repayments made under this plan.
c. How much will the Taylors save by increasing each monthly payment?

12. MC The Nguyen family borrows $250 000 on a reducing balance loan for 20 years at 5.25% p.a. with
monthly payments of $1684.61. Which one of the following calculations determines the balance owing,
A, at the start of the 2nd month?

A. A = 250 000 ×
(
1+ 5.25

100

)
+ 1684.61

B. A = 249 409.14 ×
(
1+ 5.25

100

)
+ 1684.61

C. A = 250 000 ×
(
1+ 5.25

1200

)
− 1684.61

D. A = 249 409.14 ×
(
1+ 5.25

1200

)
− 1684.61
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13. Mr and Mrs Roebuck borrow $85 000 as a home loan. The interest rate is 9% p.a. and over a 25-year
term the monthly repayment is $764.77.
a. Use technology to complete the table shown.

Month Principal ($) Interest ($) Balance owing ($)

1 85 000.00 637.50 84 872.73
2 84 872.73
3

4

5

6

7

8

9

10

11

12

b. Mr and Mrs Roebuck decide to increase their monthly payment to $800. Use technology to complete
the table shown.

Month Principal ($) Interest ($) Balance owing ($)

1 85 000.00 637.50 84 837.50
2 84 837.50
3

4

5

6

7

8

9

10

11

12

c. Mr and Mrs Roebuck can repay the loan in 214 months by increasing their monthly payments to
$800. Show that that they save $58 231 by increasing their monthly payments to $800.
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14. Mr and Mrs Chakraborty are borrowing $100 000 on a reducing balance loan to purchase a motor home.
The interest rate charged by the bank is 7% p.a. They have four payment options:
• Option 1: $706.78 per month over a 25-year term
• Option 2: $775.30 per month over a 20-year term
• Option 3: $898.83 per month over a 15-year term
• Option 4: $1161.08 per month over a 10-year term.
a. By determining the total amount paid over the term of the loan for each option, which option should

Mr and Mrs Chakraborty choose? Write your answers correct to the nearest cent.
b. Mr and Mrs Chakraborty

have another option to bor-
row the money against their
existing home loan. The bal-
ance owing on their home is
$45 850. They have 3.5 years
left to pay back the loan in
full, with an interest rate
of 5.85% p.a. and monthly
repayments of $1175. Adding
$100 000 on to their home
loan will extend the loan
to 16 years based on the
existing monthly repayments.

Would it be a better option for Mr and Mrs Chakraborty to borrow the money against their existing
home loan? Support your answer by finding the total payments for the motor home and their existing
home for the best option from part a.

15. The Smith and Jones families each take out a $50 000
reducing balance loan at 9.5% p.a. The Smith family
repays the loan at $500 per month and the Jones family
repays the loan at $750 per month.
a. How much does each family make in repayments in

the first year?
b. Use technology to calculate the balance owing for the

first 12 months for each family.
c. After one year, how much less does the Jones family

owe than the Smith family?
d. The Smith family receives a $15 000 inheritance. On

their 6th payment, they put the entire amount onto
their loan as an additional payment (i.e. they pay $15 000 plus $500). Adjust your calculations for the
Smith family from part b to show the additional payment of $15 000.

16. Ghan applies to borrow $8000 from a financial institution at 4.5% p.a. for 5 years. Ghan is offered a
simple interest loan. Interest is calculated for the entire term of the loan and then the amount owing
(principal + interest) is repaid in equal monthly instalments. The following calculation shows the
amount owing (A):

A = 8000+ 8000 × 4.5 × 5

100
.

a. Show that Ghan’s monthly repayment, to the nearest cent, would be $163.33.
b. The table shows the loan payments and principal owing for the first 3 months. Using technology,

show that after 20 months Ghan would owe $6696.73.
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Month Balance ($) Interest ($) Principal reduction ($) Payment ($)

1 9800.00 30 133.33 163.33

2 9636.67 30 133.33 163.33

3 9473.34 30 133.33 163.33

c. Another lender offers Ghan a reducing balance loan at the same interest rate (4.5% p.a.) and term
(5 years) with monthly repayments of $149.14 (to the nearest cent). Using technology, show that if
Ghan took the reducing balance loan, after 20 months he would owe $5530.37.

d. Explain why the reducing balance loan is the most cost-effective option for Ghan. Support your
explanation with calculations.

17. Helda is borrowing $15 000 on a reducing balance loan at 4.75% p.a. After budgeting she has $450 left
for the monthly payments. If she takes out the loan for 10 years, her monthly payments are $157.27.
a. Calculate the total amount she pays over the 10 years.
b. Using technology, determine how long it would take Helda to pay off the loan if she increases her

monthly payments to $450.
c. What would you recommend Helda pays back each month? Justify your answer using calculations.

8.5 Review: exam practice
A summary of this chapter is available in the Resources section of your eBookPLUS at
www.jacplus.com.au.

Simple familiar
1. MC The monthly repayment on a reducing balance loan of $175 850 at 4% p.a. over 20 years is

$1064.62. Over the life of the loan, the total amount paid is closest to
A. $21 290. B. $175 850. C. $197 140. D. $255 510.

2. MC The balance owing on a $215 000 reducing balance loan at 5.25% p.a. with monthly repayments of
$1448.76 after 3 repayments is closest to
A. $210 650. B. $213 470. C. $213 980. D. $214 500.

3. MC An amount of money is borrowed on a reducing balance at 4.75% p.a. with monthly payments of
$157.27 for 10 years. After the first payment, the balance owing is $14 902.10. The amount of money
borrowed, correct to the nearest $100 dollars, is
A. $15 000. B. $15 100. C. $15 500. D. $15 600.

4. MC Increasing the frequency of repayments of a loan without changing the overall outlay of money
paid, will
A. reduce the term of the loan only.
B. lower the interest rate.
C. reduce the amount originally owed and lower the interest rate.
D. reduce the term of the loan and reduce the amount of interest paid.

5. MC Elena needed to borrow $450 to purchase a dining table.
The yearly interest rate was 3.75%, compounded monthly.
The loan was to be paid back in 5 equal monthly
instalments. Her monthly repayments were
A. $90.85. B. $37.50.
C. $139.27. D. $38.91.

6. MC If the interest rate on a loan is 7.5% p.a., compounded and
debited fortnightly, then the growth rate (r) would be closest to
A. 0.002. B. 0.003.
C. 1.002. D. 1.003.
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7. MC Jane borrows $24 000 to purchase some farm machinery.
She agrees to pay the loan over a period of 5 years at 6.8% p.a.
compounded monthly. She wants to know how much of the
principal has been repaid after the fifth payment. If An = the
amount left after n payments, to do this she needs to calculate
A. A6. B. A6 − A5.
C. A5 − A4. D. A5.

Use the following information to answer questions 8 and 9.
A reducing balance loan with interest compounded monthly
can be modelled by the recurrence relation

An+1 = 1.005An − 600.35, A0 = 45 000.

8. MC The interest rate per annum is:
A. 5%. B. 0.5%. C. 6%. D. 0.6%.

9. MC The monthly repayment is:
A. $400.23. B. $600.35. C. $1005. D. $45000.

10. MC The first month’s interest on a $55 000 reducing balance loan compounded monthly at 7% p.a. is:
A. $3850. B. $672. C. $51150. D. $320.83.

11. MC Boris borrows $2500 from his bank at an interest rate of 4.5% p.a. compounded quarterly. If his
repayments are $433.23, he will repay his loan in
A. 6 years. B. 1.5 years. C. 7 years. D. 2 years.

12. MC Mary Johnson borrows $305 000 for 25 years to buy an apartment. Her bank charges 6.4% interest
compounded monthly. Using a spreadsheet, the monthly repayment is closest to:
A. $1604.45.
B. $11028.71.
C. $1556.23.
D. $2040.36.

Complex familiar
13. Jamal borrows $1300 with interest paid at a rate of 4.5% p.a. (interest compounded

monthly) and each month he makes a repayment of $188.51.
a. Write a recurrence relation to describe this situation.
b. Use your calculator to determine how much he owes after 4 months.

14. A couple borrow $100 000 on a reducing balance loan of 6.75% p.a. with monthly payments of
$1148.24. Using technology, complete the table shown and hence state the balance owing after
5 months of payments.

Month Principal ($) Interest ($) Balance owing ($)

1 100 000 562.50 99 414.26

2 99 414.26

3

4

5
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15. David borrows $25 000 from a financial institution on a reducing balance loan of 7.50% p.a. for 8 years
with monthly repayments of $500.95.
a. Using technology, determine the balance after 2 years. Write your answer correct to the nearest cent.
b. If the payment is increased to $650, determine the balance after 2 years. Write your answer correct to

the nearest cent.
16. A couple borrow $25 000 on a reducing balance loan for 8 years. The interest rate is 6.35% p.a. and their

monthly payment is $332.81 per month.
Calculate for the first month, correct to the nearest cent:

a. the interest paid
b. the amount that the principal is reduced by
c. the balance owing.

Complex unfamiliar
17. A couple borrow $250 000 on a reducing balance loan at 4.85% p.a. with $1629.24 monthly payments

for 20 years.
a. Calculate the total amount they will pay over the life of the loan. Write your answer correct to the

nearest cent.
b. After the 10th payment, they increase their payments to $2000. It takes them another 14 years to pay

off their loan. Show that they will save $38 725, correct to the nearest dollar, by increasing their
monthly payment to $2000.

18. Gretin borrows $12 000 on a reducing balance loan at 4.75% p.a. with monthly payments of $225 for
5 years.
a. Determine the total interest, in dollars, Gretin pays for the loan.
b. Show that over the 5 years Gretin repays 12.5% more than the original loan.

The following table shows the balance of Gretin’s loan after 23 payments.

Payment Balance owing at start of month ($) Interest ($) Balance owing ($)

23 7928.33 31.38 7734.72

c. Show that the interest Gretin pays in the 24th month is $30.62.
d. Gretin increases her payment to $250 after the 24th payment. Write a calculation that determines the

balance owing at the start of the 26th month.
19. Suki borrows $4000 on a reducing balance loan to pay for new kitchen appliances. The interest rate is

5.50% p.a. with monthly payments of $176.38 for 2 years.

a. Show that the total amount in interest Suki pays is $233.12,
correct to the nearest cent.

b. To calculate the amount owing (A) after her second payment,
Suki performs the following calculation:

A = 4000+ 4000 × 5.50
100

− 2 × 176.38.

Explain why Suki’s calculation is incorrect by finding the correct
amount owing after her second payment.

c. After her second payment, Suki is offered a lower interest rate
of 5.20% p.a. with monthly payments of $175.89.
How much, correct to the nearest cent, does Suki save?
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20. A sound system in a nightclub depreciates at 17% p.a. After
one year its salvage value is $4565.

a. Show that the original value of the sound system was $5500.
b. Determine the salvage value of the system after 2 years.

Write your answer correct to the nearest dollar.
c. The DJ has taken out a personal loan on a reducing balance

with an interest rate of 8.75% p.a. to pay for the sound system.
His monthly payments are $250.64 for 2 years. The table shows
the balance owing after 12 payments. Complete the table by
finding the interest and principal reduction for the 9th month.

Month Balance
owing at
start of

month ($)

Interest ($) Principal
reduction

($)

Balance
owing ($)

1 5500.00 40.10 210.54 5289.46

2 5289.46 38.57 212.07 5077.39

3 5077.39 37.02 213.62 4863.78

4 4863.78 35.47 215.17 4648.60

5 4648.60 33.90 216.74 4431.86

6 4431.86 32.32 218.32 4213.53

7 4213.53 30.72 219.92 3993.62

8 3993.62 29.12 221.52 3772.10

9 3772.10 3548.96

10 3548.96 25.88 224.76 3324.20

11 3324.20 24.24 226.40 3097.80

12 3097.80 22.59 228.05 2869.75

Units 3&4 Sit exam
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Answers
8 Reducing balance loans
Exercise 8.2 Modelling a reducing balance loan
using a recurrence relation
1. a. An+1 = 1.005An − 4128.41, A0 = 20 540

b. 6 repayments
2. a. An+1 = 1.00625An + 150, A0 = 800

b. $1425.84
3. a. 0.75% b. $18 c. $974.44

d. $482.33 e. $54.36 f. $6.16
4. D
5.

Payment
number

(n)

Payment Interest Principal
reduction

Balance
of loan

0 0.00 0.00 0.00 34 000.00

1 571.54 184.17 387.37 33 612.60

2 571.54 182.07 389.47 33 223.10

3 571.54 179.96 391.58 32 831.50

6. a. An+1 = 1.0225An − 600.93, A0 = 8000

b.
Payment
number

(n)

Payment Interest Principal
reduction

Balance
of loan

0 0.00 0.00 0.00 8000

1 600.93 180 420.93 7579.07

2 600.93 170.53 430.40 7148.67

3 600.93 160.85 440.09 6708.58
After 3 payments, Nicole has paid $511.38 in interest

and still owes $6708.58.
7.

Payment
number

(n)

Payment Interest Principal
reduction

Balance
of loan

0 0.00 0 0 5 50 000

1 3800 2062.50 1737.50 54 8262.50

2 3800 2055.98 1744.02 54 6518.48

3 3800 2049.44 1750.56 54 4767.93
8. a. An+1 = 1.0071An − 444.46,A0 = 25 000

b. $24 193.42
9. a. An+1 = 1.0117An − 191.75, A0 = 1800

b. $926.34
c. No, Marcus will need to add 37 cents to his last payment.

10. a. $10 922.42 b. $10 974.74 c. $11 009.08
11. a. An+1 = 1.0044An − 98.72, A0 = 6500

b. $60 874.62
12. a. $600.35 b. $45 000

c. 9% d. $1006.57

Exercise 8.3 The effect of the interest rate and
repayment amount on the time taken to repay
the loan
1. a. $124.74

b. $135.06
c. More frequent payments reduce the amount of interest, so

paying each fortnight is the better option.
2. $23.48
3. a. 6 months

b. 4 months
c. Finance Me interest = $70.64

Have it Now interest = $45.28
4. $55.67
5. a. $131.20 b. $197.72
6. a. $29 893.25

b. 19 months (to the nearest month). The last repayment will
be 2201.64− 401.14 = 1800.50

c. $2602.78
7. a. 3 years

b. i. $16 664.65
ii. $17 387.25

8. a. 6 years
b. i. $22 428.20 ii. $22 412.50
c. Steven would be better off by $15.70 if he made monthly

repayments.

Exercise 8.4 Solving problems involving
reducing balance loans with and without the
use of technology
1. a. $437.50 b. $402.50 c. $69 597.50
2. a. $431.08 b. $79 583.33
3. A
4. Total amount paid: $243 123, total interest paid: $138 123
5. B
6. a. $5095.12

b. $3996.21
c. Increasing the monthly repayments reduces the balance.

Hence, the overall interest paid is reduced, in addition to
the time taken to pay back the loan.

7. a. Interest = $312.50, balance owing = $49 848.99
b. $124.01
c. Interest = $311.56, balance owing = $49 697.04
d. $151.95

8. Month Principal ($) Interest
($)

Balance
owing ($)

1 150 000.00 1200.00 149 791.99
2 149 791.99 1198.34 149 582.32
3 149 582.32 1196.66 149 370.96
4 149 370.96 1194.97 149 157.92
5 149 157.92 1193.26 148 943.18
6 148 943.18 1191.55 148 726.71
7 148 726.71 1189.81 148 508.51
8 148 508.51 1188.07 148 288.57
9 148 288.57 1186.31 148 066.87
10 148 066.87 1184.53 147 843.40
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9. $715.05
10. $3653.80
11. a. $302 308.80 b. $241 500 c. $60 808.80
12. C
13. a.

Month Principal
($)

Principal
reduction ($)

Balance
owing ($)

1 85 000.00 637.50 84 872.73

2 84 872.73 678.98 84 786.94

3 84 786.94 678.30 84 700.47

4 84 700.47 677.60 84 613.30

5 84 613.30 676.91 84 525.44

6 84 525.44 676.20 84 436.87

7 84 436.87 675.49 84 347.60

8 84 347.60 674.78 84 257.61

9 84 257.61 674.06 84 166.90

10 84 166.90 673.34 84 075.46

11 84 075.46 672.60 83 983.30

12 83 983.30 671.87 83 890.39

b.
Month Principal

($)
Principal

reduction ($)
Balance
owing ($)

1 85 000.00 637.50 84 837.50

2 84 837.50 678.70 84 716.20

3 84 716.20 677.73 84 593.93

4 84 593.93 676.75 84 470.68

5 84 470.68 675.77 84 346.45

6 84 346.45 674.77 84 221.22

7 84 221.22 673.77 84 094.99

8 84 094.99 672.76 83 967.75

9 83 967.75 671.74 83 839.49

10 83 839.49 670.72 83 710.21

11 83 710.21 669.68 83 579.89

12 83 579.89 668.64 83 448.53

c. Sample responses can be found in the worked solutions
in eBookPLUS.

14. a. Option 1 : $212 034
Option 2 : $186 072
Option 3 : $161 789.40
Option 4 : $139 329.60
Mr and Mrs Chakraborty should choose option 4.

b. If they can afford the monthly payments of $2336.08,
Mr and Mrs Chakraborty should borrow the money for
the motor home on a reducing balance loan at 7% p.a.

15. a. Smith family: $6000, Jones family: $9000
b. Jones family

Month Principal
($)

Principal
reduction ($)

Balance
owing ($)

1 50 000.00 395.83 49 645.83

2 49 645.83 397.17 49 293.00

3 49 293.00 394.34 48 937.34

4 49 937.34 391.50 48 578.84

5 48 578.84 388.63 48 217.47

6 48 217.47 385.74 47 853.21

7 47 853.21 382.83 47 486.04

8 47 486.04 379.89 48 115.93

9 47 115.93 379.93 46 742.85

10 46 742.85 394.34 46 366.80

11 46 366.80 370.93 45 987.73

12 45 987.73 367.90 45 605.63

c. $3135.59
d.

Month Principal
($)

Principal
reduction ($)

Balance
owing ($)

1 50 000.00 395.83 49 895.83

2 49 895.83 399.17 49 795.00

3 49 795.00 398.36 49 693.36

4 49 693.36 397.55 49 590.91

5 49 590.91 396.73 49 487.63

6 49 487.63 395.90 34 383.54

7 34 383.54 275.07 34 158.60

8 34 158.60 273.27 33 931.87

9 33 931.87 271.45 33 703.33

10 33 703.33 269.63 33 472.95

11 33 472.95 267.78 33 240.74

12 33 240.74 265.93 33 006.66
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Smith family

Month Principal
($)

Principal
reduction ($)

Balance
owing ($)

1 50 000.00 395.83 49 895.83

2 49 895.83 399.17 49 795.00

3 49 795.00 398.36 49 693.36

4 49 693.36 397.55 49 590.91

5 49 590.91 396.73 49 487.63

6 49 487.63 395.90 49 383.54

7 49 383.54 395.07 49 278.60

8 49 278.60 394.23 49 172.83

9 49 172.83 393.38 49 066.21

10 49 066.21 392.53 48 958.74

11 48 958.74 391.67 48 850.41

12 48 850.41 390.80 48 741.22

16. a.–c. Sample responses can be found in the worked
solutions in eBookPLUS.

d. Ghan will pay $851.60 less with the reducing balance
loan. This is because the amount that he owes (the
balance) is decreasing each month, so the amount of
interest owing also decreases.

17. a. $18 872.40
b. 36 months
c. Helda should increase her monthly payments to $450,

saving $2755.64 and paying back the loan in full in
3 years.

Exercise 8.5 Review: exam practice
1. D
2. B
3. A
4. D
5. A
6. D
7. C
8. C

9. B
10. D
11. B
12. D
13. a. An+1 = 1.00375An − 188.51, A0 = 1300

b. $561.32
14.

Month Principal
($)

Principal
reduction ($)

Balance
owing ($)

1 100 000 562.50 99 414.26

2 99 414.26 559.21 98 825.23

3 98 825.23 555.89 98 232.88

4 98 232.88 552.56 97 637.20

5 97 637.20 549.21 97 038.17

15. a. $16 104.42 b. $12 257.93
16. a. $132.29 b. $200.52 c. $24 799.48
17. a. $391 017.60

b. Sample responses can be found in the worked solutions
in eBookPLUS.

18. a. $1500

b.
1500

12 000
× 100 = 12.5%

c. 7734.72 ×
(

4.75
1200

)
≈ 30.62

d. 7540.34+ 7540.34 ×
(

4.75
1200

)
− 250

19. a. See the worked solutions in your eBookPLUS.
b. There are two errors in Suki’s calculation.

• The interest rate should be the monthly rate, not
the annual interest rate.

• Her loan is a reducing balance loan, so interest is
calculated on the amount owing at the end of each
month. Suki’s method does not take into account
that the balance is reducing and the interest will
therefore be decreasing with each payment.

c. $10.78

20. a.

4565 = x × (1− 0.17)
x =

4565

(1− 0.17)
x = $5500

b. $3789
c. Interest = $27.50, principal reduction = $223.14
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