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12 Loans and compound
interest
12.1 Overview

LEARNING SEQUENCE
12.1 Overview
12.2 Simple interest
12.3 Simple interest as a recurrence relation
12.4 Compound interest
12.5 Comparing simple and compound interest
12.6 Review: exam practice

CONTENT
In this chapter, students will learn to:
• review the principles of simple interest through substitution of given values for other pronumerals into a
mathematical formula to find the value of the subject of the formula

• understand the concept of compound interest as a recurrence relation
• consider similar problems involving compounding [complex]
• use technology (online calculator) to calculate the future value of a compound interest loan or investment
and the total interest paid or earned

• use technology (spreadsheet) to calculate the future value of a compound interest loan or investment and
the total interest paid or earned [complex]

• use technology (online calculator) to compare, numerically and graphically, the growth of simple interest
and compound interest loans and investments

• use technology (spreadsheet) to compare, numerically and graphically, the growth of simple interest and
compound interest loans and investments [complex]

• use technology (online calculator) to investigate the effect of the interest rate and the number of
compounding periods on the future value of a loan or investment

• use technology (spreadsheet) to investigate the effect of the interest rate and the number of compounding
periods on the future value of a loan or investment [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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12.2 Simple interest
12.2.1 Introducing simple interest
When you lend money for a certain period of time (a term deposit) to a bank, building society or other
financial institution, you expect to be rewarded by eventually getting your money back, plus an extra
amount commonly known as interest (I).

Similarly, if you borrow money from any institution by taking out a loan or mortgage, you must pay back
the original sum plus interest.

The following examples deal with simple interest, that is, interest which is paid only on the original sum
of money invested or borrowed.

The interest earned from an investment depends on the rate of interest, the time period (term) for
which it is invested and the amount (principal) invested. This relationship can be expressed formally by
a mathematical equation.

Simple interest
The formula used to calculate simple interest is given by:

I = P × i × n or I = Pin

where:
I = simple interest ($)
P = principal ($) — that is, the sum of money borrowed or invested
i = interest rate as a decimal per time period
n = number of time periods — that is, the period of time for which the sum of money is to be
borrowed or invested.

Note: The simple interest formula is also commonly written as I = PrT

100
.

When we invest money, at the end of the time period we collect our investment (principal) and also the
interest it has earned.

The sum of the principal, P, and the interest, I, is called the total amount and is denoted by the symbol A.

Total amount
The formula used to calculate the total amount is given by:

A = P+ I

where:
A = total amount at the end of the term ($)
P = principal ($)
I = simple interest ($).

WORKED EXAMPLE 1

Calculate the amount of simple interest, I, earned and the total amount, A, at the end of the term,
if:
a. $12 000 is invested for 5 years at 9.5% p.a.
b. $2500 is invested for 3 months at 4.5% p.a.
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THINK WRITE

a. 1. Write down the formula for simple interest. a. I = Pin

2. Write down the known values of the variables. P = $12 000

i = 9.5
100

= 0.095
n = 5 years

3. Substitute the values into the given formula. I = 12 000 × 0.095 × 5

4. Evaluate. = 5700

5. Answer the question and include the appropriate
unit.

The amount of simple interest earned
is $5700.

6. Write down the formula for the total amount. A = P + I

7. Substitute the values for P and I = 12 000 + 5700

8. Evaluate. = 17 700

9. Answer the question and include the appropriate
unit.

The total amount at the end of the
term is $17 700.

b. 1. Write down the formula for simple interest. b. I = Pin

2. Write down the known values of the variables.
Note: n must be expressed in years, so divide 3
months by 12 months.

P = $2500

i = 4.5
100

= 0.045
n = 3months

= 3

12
years

= 0.25 years
3. Substitute the values into the given formula. I = 2500 × 0.045 × 0.25

= 28.125
= 28.13

4. Evaluate and round off the answer to 2 decimal
places.

5. Answer the question and include the appropriate
unit.

The amount of simple interest earned
is $28.13.

6. Write down the formula for the total amount. A = P + I

7. Substitute the values for P and I = 2500 + 28.13
8. Evaluate. = 2528.13
9. Answer the question and include the appropriate

unit.
The total amount at the end of the
term is $2528.13.
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WORKED EXAMPLE 2

After comparing investment options from
a variety of institutions, Lynda and Jason decided to
invest their $18 000 in state government bonds at 7.75%
p.a. The investment is for 5 years and the interest is
paid biannually (twice per year). Calculate how much
interest:
a. they receive in every payment
b. will be received in total.

THINK WRITE

a. 1. Write down the formula for simple interest. a. I = Pin

2. Write down the known values of the variables.
Note: n must be expressed in years so divide 6
months by 12 months.

P = $18 000

i = 7.75
100

n = 6months

= 6

12
years

= 0.5 years
3. Substitute the values into the given formula. I = 18 000 × 0.0775 × 0.5
4. Evaluate. = 697.5
5. Answer the question and include the appropriate

unit.
Lynda and Jason receive $697.50 in
interest every 6 months.

b. Method 1

1. Write down the formula for simple interest. b. I = Pin

2. Write down the known values of the variables. P = $18 000
i = 0.0775
n = 5 years

3. Substitute the values into the given formula. I = 18 000 × 0.0775 × 5

4. Evaluate. = 6975

5. Answer the question and include the appropriate
unit.

Lynda and Jason will receive a total of
$6975 in interest.

b. Method 2

1. Multiply the interest received in each 6-month
period by the number of 6-month periods in 5
years; that is, multiply $697.50 by 10.

Interest obtained every 6 months
= $697.50
Number of payments to be received
= 10.

Total interest received = $697.50 × 10
= $6975

2. Answer the question. Lynda and Jason will receive a total of
$6975 in interest.
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12.2.2 Transposing the simple interest formula
In many cases we may wish to find the principal, interest rate or time period of a loan. In these situations
it is necessary to rearrange or transpose the simple interest formula. This can be done before or after
substitution.

Transposed simple interest formula
It may be easier to use the transposed formula when finding P, i or n.

Simple interest formula transpositions

To find the interest rate i = I

Pn

To find the period of the loan or investment n = I

Pi

To find the principal P = I

in

WORKED EXAMPLE 3

Calculate the interest rate offered when $720 is invested for 36 months and earns $205.20 simple
interest. Express rates in % per annum.

THINK WRITE

Method: transpose before substitution

1. Write the transposed simple interest formula for i. i = I

Pn

2. List the values of P, I and n.
n must be expressed in years.

P = $720
I = $205.20
n = 36 months = 3 years

3. Substitute into the formula. i = 205.20
720 × 3

4. Evaluate on a calculator
205.20
720 × 3

= 0.095

5. An interest rate is normally displayed as a
percentage. Convert this decimal to a percentage by
multiplying by 100.

0.095 × 100 = 9.5%

6. Write your answer. The interest rate offered was 9.5% per
annum.

WORKED EXAMPLE 4

Calculate the period of time, to the nearest year, for an investment of $255 at simple interest of
8.5% p.a. to earn $86.70 in interest.

THINK WRITE

Method: transpose before substitution

1. Write the transposed simple interest formula for n. n = I

Pi
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2. Substitute the values of P, I and i. P = $255
I = $86.70
i = 8.5

100
= 0.085

3. Substitute into the formula. n = 86.70
255 × 0.085

4. Evaluate on a calculator.
86.70

255 × 0.085
= 4

5. Write your answer. The period of the investment was 4 years.

WORKED EXAMPLE 5

Calculate the principal invested for an investment offering simple interest of 9% p.a., earning
$215 interest over 4 years.

THINK WRITE

Method: transpose after substitution
1. Write the simple interest formula. I = Pin

2. List the values of I,R and n. I = $215
i = 9

100
= 0.09

n = 4 years
3. Substitute into the formula. I = P × i × n

215 = P × 0.09 × 4
4. Evaluate 0.09 × 4 using a calculator to simplify the

equation.
215 = P × 0.36

4. Make P the subject by dividing both sides by 0.36. P = 215

0.36
5. Use a calculator to evaluate. P = 597.22
6. Write your answer. The amount invested was $597.22.

Digital document: SpreadSHEET: Simple interest (doc-0000)

Exercise 12.2 Simple interest

1. WE1 Calculate the amount of simple interest, I, earned and the total amount, A, at the end of the term
for each of the following.
a. $680 for 4 years at 5% p.a. b. $210 for 3 years at 9% p.a.
c. $415 for 5 years at 7% p.a. d. $460 at 12% p.a. for 2 years

e. $1020 at 12
1

2
% p.a. for 2 years f. $713 at 6

3

4
% p.a. for 7 years
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g. $821 at 7
1

4
% p.a. for 3 years h. 11.25% p.a. on $65 for 6 years

i. 6.15% p.a. on $21.25 for 9 years j. 9.21% p.a. on $623.46 for 4 years

k. 13
3

4
% p.a. on $791.35 for 5 years

2. WE2 Sue and Harry invested $14 500 in state government bonds at 8.65% p.a. The investment is for 10
years and the interest is paid biannually (twice per year). Calculate how much interest:
a. they receive every payment
b. will be received in total.

3. WE3 For each of the following, calculate the interest rate offered. Express rates in % per annum.
a. Loan of $10 000, with a $2000 interest charge, for 2 years
b. Investment of $5000, earning $1250 interest, for 4 years
c. Loan of $150, with a $20 interest charge, for 2 months
d. Investment of $1400, earning $178.50 interest, for 6 years

e. Investment of $6250, earning $525 interest, for 2
1

2
years

4. WE4 For each of the following, calculate the period of time (to the nearest month) for which the
principal was invested or borrowed.
a. Investment of $1000, at simple interest of 5% p.a., earning $50
b. Loan of $6000, at simple interest of 7% p.a., with an interest charge of $630
c. Loan of $100, at simple interest of 24% p.a., with an interest charge of $6
d. Investment of $23 000, at simple interest of 6 p.a., earning $10 465
e. Loan of $1 500 000, at simple interest of 1.5% p.a., with an interest charge of $1875

5. WE5 For each of the following, calculate the principal invested.
a. Simple interest of 5% p.a., earning $307 interest over 2 years
b. Simple interest of 7% p.a., earning $1232 interest over 4 years
c. Simple interest of 8% p.a., earning $651 interest over 18 months

d. Simple interest of 5
1

2
% p.a., earning $78 interest over 6 years

e. Simple interest of 6.25% p.a., earning $625 interest over 4 years
6. Determine the interest earned on the following investments.

a. $690 invested at 12% p.a. simple interest for 15 months
b. $7500 invested for 3 years at 12% per year simple interest
c. $25 000 invested for 13 weeks at 5.2% p.a. simple interest

d. $250 invested at 21% p.a. for 2
1

2
years

7. Determine the amount to which each investment has grown after the investment periods shown in the
following examples.
a. $300 invested at 10% p.a. simple interest for 24 months
b. $750 invested for 3 years at 12% p.a. simple interest
c. $20 000 invested for 3 years and 6 months at 11% p.a. simple interest

d. $15 invested at 6
3

4
% p.a. for 2 years and 8 months

e. $10.20 invested at 8
1

2
% p.a. for 208 weeks

8. MC If John had $63 in his bank account and earned 9% p.a. over 3 years, what would be the simple
interest earned?
A. $5.67 B. $17.01 C. $22.68 D. $80.01
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9. MC If $720 was invested in a fixed deposit account earning 6
1

2
% p.a. for 5 years, what would be the

interest earned at the end of 5 years ?
A. $23.40 B. $216.00 C. $234.00 D. $954.00

10. MC Bodgee Bank advertised a special offer. If a person invests $150 for 2 years, the bank will pay 12%
p.a. simple interest on the money. How much would the investor have earned at the expiry date?
A. $36 B. $48 C. $186 D. $300

11. MC Joanne asked Sally for a loan of $125 to buy new shoes. Sally agreed on the condition that Joanne
paid it back in two years at 3% p.a. simple interest. What amount did Joanne pay Sally at the end of the
two years?
A. $7.50 B. $125 C. $130.50 D. $132.50

12. MC Two banks pay simple interest on short-term deposits. Hales Bank pays 8% p.a. over 5 years and
Countrybank pays 10% p.a. for 4 years. What is the difference between the two banks’ final payout
figure if $2000 was invested in each account?
A. $0 B. $150 C. $800 D. $1200

13. MC Joanne’s accountant found that for the past 2
years she had earned a total of $420 interest in an
account paying 6% p.a. simple interest. When she
calculated how much she invested, what was the
amount?
A. $50.40
B. $350
C. $3500
D. $5040

14. MC A loan of $1000 is taken over 5 years. The total amount repaid for this loan is $1800. What is the
simple interest rate per year on this loan?
A. 5% B. 8% C. 9% D. 16%

15. MC Jarrod decides to buy a motorbike at no deposit and no repayments for 3 years. He takes out a loan
of $12 800 and is charged at 7.5% p.a. simple interest over the 3 years. What is the lump sum Jarrod has
to pay in 3 years’ time?
A. $2880 B. $9920 C. $13 760 D. $15 680

16. Jill and John decide to borrow money to improve
their yacht, but cannot agree which loan is the
better value. They would like to borrow $2550.
Jill goes to the Big-4 Bank and finds that they will

lend her the money at 11
1

3
% p.a. simple interest

for 3 years. John finds that the Friendly Building
Society will lend the $2550 to them at 1% per
month simple interest for the 3 years.

a. Which institution offers the better rate over
the 3 years?

b. Explain why.
17. Lennie Cavan earned $576 in interest when she invested in a fund paying 9.5% p.a. simple interest for 4

years. How much did Lennie invest originally?
18. Lennie’s sister Lisa also earned $576 interest at 9% p.a. simple interest, but she only had to invest it for

3 years. What was Lisa’s initial investment?
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19. Jack Kahn put some money away for 5 years in a bank account which paid 3 p.a. interest. He found

from his bank statement that he had earned $66. How much did Jack invest?
20. James needed to earn $225. He invested $2500 in an account earning simple interest at a rate of 4.5%

p.a. How many months will it take James to achieve his aim?
21. Anna invested $85 000 in Ski International debentures. She earns 7.25% p.a. which is paid quarterly for

one year.
a. Calculate how much interest:

i. Anna receives quarterly
ii. will be received in total, over a year.
Would Anna receive the same amount of interest over a 3-year period if it were paid annually rather
than quarterly?

Mrs Williams invested $60 000 in government bonds at 7.49% p.a. with interest paid semi-annually (i.e.
every 6 months).
a. How much interest is she paid each 6 months?

b. How much interest is she paid over 3 years?

c. How long would the money need to be invested to earn a total of $33 705 in interest?

12.3 Simple interest as a recurrence relation
The value of a simple interest loan or investment can also be calculated using recurrence relations. A
recurrence relation is a mathematical rule that we can use to generate a sequence of numbers, where each
term in the sequence can be found from the previous term. It has two parts:
1. a starting point — the value of one of the terms in the sequence
2. a rule that can be used to generate successive terms in the sequence.
In a simple interest loan or investment, the amount of interest paid or earned remains constant for each

time period; hence, simple interest is a special case of linear growth in which the starting value is the
amount borrowed or invested. The recurrence relation for simple interest is given by the following rule.

Recurrence relation for simple interest
The recurrence relation for the value of the simple interest loan or investment after n years is:

V0 = principal, Vn+ 1 = Vn + d

where:
Vn represents the value of the investment after n time periods
d is the amount of simple interest earned each time period, which can be found using the
formula d = i × V0

Vn+ 1 represents the value of the investment after n+ 1 time periods.

Note that in the formula d = i × V0, i represents the interest rate as a decimal per time period.
When using a recurrence relation to model a simple interest problem, it may be necessary to determine

the total amount of interest earned. This can be found by using the following formula.

Total interest earned

Amount of simple interest = (amount of investment)− principal
I = A− P
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It is important to clarify the differences between using a recurrence relation to model a simple interest
problem and using the simple interest formula from Section 12.2.

Calculating the amount of
interest

Calculating the total amount of
the loan or investment

Simple interest formula I = Pin A = P+ I

Recurrence relation I = A− P or I = V0 × i × n
where A is the value of the
recurrence relation.

Vn+1 = Vn + d, V0 = principal
where d = i × V0.

WORKED EXAMPLE 6

$575 is invested in a simple interest account for 3 years at 4% p.a.
a. Set up a recurrence relation to find the value of the investment after n years.
b. Use the recurrence relation to find the value of the investment at the end of each of the first 3

years.

THINK WRITE

a. 1. Write the formula to calculate the amount of
interest earned per period.

a. d = i × V0

2. Substitute the values of V0 and i. d = 4

100
× 575

= 23
3. Write the fomula for the recurrence relation that

models simple interest.
V0 = principal, Vn+1

4. Substitute the values of V0 and d to give the
recurrence relation.

V0 = 575, Vn+1

b. 1. Since V0 represents the initial amount (principal) of
money invested, V1 would represent the value of the
investment after 1 year. To calculate V1, substitute
n = 0 into the recurrence relation.

b. Vn+1 = Vn + 23

V0+1 = V0 + 23
V1 = V0 + 23

2. Substitute the value of V0 into this equation and
complete the addition.

V1 = 575 + 23

= 598
3. To determine the value of V2, the value of the

investment after 2 years, substitute n = 1 into the
recurrence relation.

Vn+1 = Vn + 23

V1+1 = V1 + 23
V2 = V1 + 23

4. Substitute the value of V1 into this equation and
complete the addition.

V2 = 598 + 23

= 621
5. To determine the value of V3, the value of the

investment after 3 years, substitute n = 2 into the
recurrence relation.

Vn+1 = Vn + 23

V2+1 = V2 + 23
V3 = V2 + 23

6. Substitute the value of V2 into this equation and
complete the addition.

V3 = 621 + 23

= 644

Pdf_Folio:10

10 Jacaranda Maths Quest 12 Essential Mathematics Units 3 & 4 for Queensland

= Vn + d

= Vn + 23

UNCORRECTED PAGE PROOFS



“c12LoansAndCompoundInterest_print” — 2019/4/18 — 21:17 — page 11 — #11

7. State the answers. The value of the investment after
1 year is $598.
The value of the investment after
2 years is $621.
The value of the investment after
3 years is $644.

WORKED EXAMPLE 7

Sandra invests $420 in a fixed deposit account that pays 6% p.a. simple interest for 15 months.
a. How much is her investment worth after 15 months?
b. Represent the account balance for each of the 15 months graphically.

THINK WRITE

a. 1. Write the simple interest formula. a. I = Pin

2. To calculate the amount of interest
earned over the 15 months, substitute
the values into the formula and
evaluate.
Fifteen months converted into years is
15

12
.

I = 420 × 6

100
× 15

12
= 31.50

3. Write the answer. Interest = $31.50
4. To find the total amount add the

interest to the principal.
A = P + I
= 420 + 31.50
= 451.50

5. Write the answer. Investment worth = $451.50
b. 1. Since the investment is simple

interest, the value of the investment
increases by the same amount each
month. To find the monthly increase,
divide the total interest by the number
of months.

b. Increase per month = 31.50
15

= $2.10

2. Draw a set of axes displaying only
positive values.
Label the horizontal axis as Time
(months).
Label the vertical axis as Investment
($).
Plot the points starting at(0, 420) and
increasing by 2.10 each month to the
final point of(15, 451.50).
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Finding V0, i and n
We may not always want to calculate the interest. There are times that we may want to calculate the
principal, interest rate or number of time periods. To do this, the simple interest formula needs to be
transposed. The transposed version for each of these are:

V0 =
I

i × n

i = I

V0 × n

n = I

V0 × i

Note that V0 and P are interchangeable.

WORKED EXAMPLE 8

A building society offers 8% p.a. simple interest on an investment. The investment earned $320
after 5 years. How much was initially invested?

THINK WRITE

1. Write the simple interest formula to find the
principal.

V0 =
I

i × n

2. Substitute values into the formula and calculate. V0 =
320
8

100
× 5

= 320

0.08 × 5
= 800

3. Write the answer. The principal was $800.

WORKED EXAMPLE 9

If $840 is invested for 24 months and the invesment earns $126 in interest, calculate the yearly
interest rate.

THINK WRITE

1. Write the simple interest formula to find the rate. r = I

V0 × n
2. Substitute values into the formula and calculate.

Twenty-four months equals
24

12
or (2) years.

r = 126

840 × 24
12

= 0.075
3. Convert the decimal into a percentage by

multiplying by 100.
r = 0.075 × 100
= 7.5

4. Write the answer. The yearly interest rate was 7.5%.
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Exercise 12.3 Simple interest as a recurrence relation

1. WE6 $688 is invested in a simple interest account for 4 years at 6.25% p.a.
a. Set up a recurrence relation to find the value of the investment after n years.
b. Use the recurrence relation in part a to find the value of the investment after 4 years.

2. $728 is invested in a simple interest account for 3 years at 8.5% p.a.
a. Set up a recurrence relation to find the value of the investment after n years.
b. Use the recurrence relation in part a to find the value of the investment after 3 years.

3. WE7 Marina invests $1560 in a fixed deposit account that pays 10.4% p.a. simple interest for 18
months.
a. How much is her investment worth after 18 months?
b. Represent the account balance for each of the first 18 months graphically.

4. a. Determine the amount the investment has grown if $770 was invested at 9.2% p.a. for 2 years.
b. Represent the balance of the account for each of the first 12 months.

5. WE8 A buliding society offers 6% p.a. simple interest on an investment. The investment earned $724
after 3 years. How much was initially invested?

6. Find the principal that was invested if simple interest is 9% p.a. which earns $468 in interest over 4
years.

7. WE9 If $4500 is invested for 4 years and the investment earns $870 in interest, calculate the yearly
interest rate.

8. Calculate the annual interest rate offered for an investment of $600 that earns a total of $80 in interest
over 6 months.

9. Calaulate the period of time for which the principal was invested if $3800 was invested with a simple
interest of 6% p.a. and $420 interest was earned.

10. Determine the value of the following investments by using a recurrence relation.
a. $860 for 4 years at 4% p.a.
b. $390 for 5 years at 7% p.a.

11. Calculate the interest charged or earned on the following loans and investments:
a. $1100 loaned at 11% p.a. simple interest for 21 months
b. $5750 invested for 2 years at 0.8% per month simple interest
c. $31 500 borrowed for 26 weeks at 0.15% per week simple interest
d. $5575 invested at 1.8% per month for 3.5 years

12. Determine the amount to which each investment has grown in each of the following cases.
a. $500 invested at 12% p.a. simple interest for 24 months
b. $680 invested for 2 years at 1.3% per month simple interest
c. $18 000 invested for 4 years and 6 months at 9.5% p.a. simple interest

13. Jeremy invested the $850 he received for his birthday from his family members. He invested at 9.5%
p.a. simple interest for a period of 4 years.
a. What is Jeremy’s investment worth after 4 years?
b. Represent the balance at the end of each year graphically.

14. Joel and Shae decided to borrow money to put in a basketball area and new decking at their house.
They cannot agree on who they should take the loan out with. They would like to borrow $25 000. Joel
goes to Tigers Bank, which offers the money at 9.8% p.a. simple interest for 4 years. Shae finds that
Twins Bank will lend the money to them at 0.9% per month simple interest for 4 years.
a. Which option offers the better deal over 4 years?
b. Explain why.

15. The value of a simple interest investment at the end of year 2 is $3136. At the end of year 3 the
investment is worth $3512.32. Use a recurrence relation to work out how much was invested.

16. Abuk needed to earn $320 in one year. She invested $8000 in an account earning simple interest at a
rate of 4.8% p.a. paid monthly. How many months will it take Abuk to achieve her goal?
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12.4 Compound interest
Compound interest is a different type of interest. Simple interest depends on the initial amount invested;
however, it is more common for interest to be calculated on the changing value throughout the time period
of a loan or investment. This is known as compounding.

In compouding, the interest is added to the balance, and then the next interest calculation is made on the
new value. This means that the amount of interest received changes over time.

The final amount of a compound interest investment or loan depends on the rate of interest, the time
period for which it is invested, and the amount invested. This relationship can be expressed formally by a
mathematical equation.

Final amount of compound interest investment or loan
The formula used to determine the final amount of a compound interest investment or loan is
given by the rule:

A = P(1+ i)n

where:
A = the final amount of a compound interest investment or loan ($)
P = principal ($) — that is, the sum of money borrowed or invested
i = interest rate as a decimal per time period
n = number of compounding time periods.

12.4.1 Compound interest as a recurrence relation
Compound interest calculations can also be evaluated using a recurrence relation. These recurrence
relations involve a compounding factor, R, which is the factor by which the value of an investment or loan
changes each time period.

Recurrence relation for final amount of compound interest investment or loan
The recurrence relation for the final amount of a compound interest investment or loan after n
compounding periods is given by:

V0 = principal, Vn+1 = RVn

where:
Vn is the value of the investment after n compounding periods
R is the compounding factor, with R = (1+ i)
i is the interest rate as a decimal per compounding period.

12.4.2 Value after n time periods
Since recurrence relations use a step-by-step method to generate the final amounts of a compound interest
investment or loan, it can become tedious to determine the final amount of an investment or loan after, say,
25 years. It is possible to derive a rule for calculating the final amount (any term in the sequence) directly.
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Final amount of compound interest investment or loan
The final amount of a compound interest investment or loan after the nth compounding period is
given by the rule:

V0 = starting value, Vn = Rn × V0

where:
Vn is the value of the investment or loan after compounding periods
R is the compounding factor, with R = (1+ i)
i is the interest rate as a decimal per compounding period
n is the number of compounding periods.

The above rule can be interchanged with A = P (1+ i)n. Can you see how these two rules are the same?
Note that the compound interest formula gives the final amount (total value) of an investment, not just the

interest earned as in the simple interest formula.
Another rule can be used to find the total interest.

Total interest compounded
The total interest compounded after n time periods, I, is given by the rule:

I = final amount − principal
I = Vn − V0

where:

V0 = principal ($).

V
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If compound interest is used, the value of the investment at the end of
each period grows by an increasing amount. Therefore, when plotted, the
values of the investment at the end of each period form an
exponential curve.
Now let us consider how the formula is used.

WORKED EXAMPLE 10

$5000 is invested for 4 years at 6.5% p.a. interest, compounded annually.
a. Generate the compound interest formula for this investment.
b. Calculate the amount in the balance after 4 years and the interest earned over this period.

THINK WRITE

a. 1. Write the compound interest formula. a. A = P (1 + i)n

2. List the values of n, i and P. n = 4

i = 6.5
100

= 0.065

P = 5000
3. Substitute the values into the formula. A = 5000 (1 + 0.065)4
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4. Complete the addition inside the brackets to
simplify.

A = 5000(1.065)4

b. 1. Use your calculator to evalute 5000(1.065)4 correct
to 2 decimal places. This is the amount of the
investment after 4 years.

b. A = 5000(1.065)4

= 6432.33

3. To determine the amount of interest earned,
subtract the principal from the balance.

I = final amount − principal
= 6432.33 − 5000
= $1432.33

4. Write your answer. The amount of interest earned is
$1432.33 and the balance is $6432.33.

Alternative method — using a recurrence relation
a. 1. Wrtie the recurrence relation for the final amount of

a compound interest investment or loan.
a. V0 = principal, Vn+1 = RVn

2. List the values of V0 and R. V0 = 5000
R = 1 + i

= 1 + 6.5
100

= 1 + 0.065
= 1.065

3. Substitute the values into the rule to write the
recurrence relation.

V0 = 5000, Vn+1 = 1.065Vn

b. 1. Calculate the value of the investment after 1 year
(V1). Substitute n = 0 into the recurrence relation.

b. V0+1 = 1.065V0

V1 = 1.065 × V0

= 1.065 × 5000
= 5325

2. Calculate the value of the investment after 2 years
(V2). Substitute n = 1 into the recurrence relation.

V1+1 = 1.065V1

V2 = 1.065 × V1

= 1.065 × 5325
= 5671.125

3. Calculate the value of the investment after 3 years
(V3). Substitute n = 2 into the recurrence relation.

V2+1 = 1.065V2

V3 = 1.065 × V2

= 1.065 × 5671.125
= 6039.748125

4. Calculate the value of the investment after 4 years
(V4). Substitute n = 3 into the recurrence relation.

V3+1 = 1.065V3

V4 = 1.065 × V3

= 1.065 × 6039.748125
= 6432.33...

5. Write the answer. The amount of the investment after 4
years is $6432.33.

12.4.3 Non-annual compounding
In Worked example 10, interest was compounded annually. However, in many cases the interest is
compounded more often than once a year; for example, quarterly (every 3 months), monthly, weekly or
daily. In these situations, n and i still have their usual meanings and we calculate them as follows.
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Interest calculations for non-annual compounding
Number of interest periods, n = number of years × number of interest periods per year

Interest rate per period, i = interest rate per annum

number of interest periods per year

WORKED EXAMPLE 11

If $3200 is invested for 5 years at 6% p.a. interest compounded quarterly:
a. determine the number of interest-bearing periods, n
b. calculate the interest rate per period, i
c. calculate the balance of the account after 5 years
d. graphically represent the balance at the end of each quarter for 5 years and describe the shape

of the graph.

THINK WRITE

a. Calculate n. a. n = 5 (years) × 4 (quarters)
= 20

b. Convert % p.a. to % per quarter to match the
time over which the interest is calculated.
Divide i% p.a. by the number of compounding
periods per year, namely 4. Write as a
decimal.

b. i% = 6% p.a.

4
= 1.5% per quarter
i = 1.5

c. 1. Write the compound interest formula. You
could use the compound interest formula
directly or use recurrence relations. In this
case, we will use the formula directly to save
time.

c. A = P (1 + i)n

V0 = principal, Vn+1 = RVn or
V0 = principal, Vn+1 = RVn

2. List the values of n, i and P. n = 20

i = 1.5
100

P = 3200
3. Substitute into the formula. A = 3200(1 + 0.015)20

4. Simplify by completing the addition. = 3200(1.015)20

5. Use your calculator to evaluate
3200(1.015)20correct to 2 decimal places.

= $4309.94

6. Write your answer. The balance of the account after 5 years is
$4309.94.

d. 1. Using a calculator, find the balance at the end
of each quarter. This will involve using the
formula A = 3200 (1.015)n repeatedly for
different values of n.

d. $3200, $3284, $3296.72, $3346.17… , $4309.94
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2. Plot these values on a set of axes. The first
point is (0, 3200), which represents the
principal.

3200

2 4 6 8 10 12 14 16 18 20

3500

3800

4100

4400

3350

3650

3950

4250

0

Quarter

B
al
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3. Comment on the shape of the graph. The graph shows exponential growth as the
interest is added at the end of each quarter
and the following interest is calculated on
the new balance.

The situation often arises where we require a certain amount of money by a future date. It may be to
pay for a holiday or to finance the purchase of a car. It is then necessary to know what principal should be
invested now so that it will increase in value to the desired final balance within the time available.

WORKED EXAMPLE 12

Determine the principal that will grow to $4000 in 6 years, if interest is compounded quarterly at
6.5% p.a.

THINK WRITE

1. Write the compound interest formula. Here we will
use a recurrence realtion rule. You could also use
A = P (1 + i)n.

V0 = starting value, Vn = Rn × V0

2. Calculate n (there are 4 quarters in a year). n = 6 × 4
= 24

3. Calculate i. i(%) = 6.5
4

= 1.625
4. Calculate R. R = 1 + i

= 1 + 1.625
100

= 1 + 0.01625
= 1.01625

5. The symbol for the value of the investment after 6
years (24 compounding periods) is V24. State its
value.

V24 = 4000

6. Substitute V24 and R into the rule and simplify. V24 = R24 × V0

4000 = (1.01625)24 × V0

7. Transpose to isolate V0. V0 =
4000

(1.016 25)24
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8. Use a calculator to evaluate
4000

(1.016 25)24
correct to

2 decimal places.

= 2716.73

9. Write a summary statement. The principal would need to be
$2716.73.

12.4.4 Using a spreadsheet to calculate compound interest
Calculating compound interest over a long period of time requires numerous repetitive calculations.
Spreadsheets are a useful tool to perform these calculations.

WORKED EXAMPLE 13

A bank offers interest of 7.5% per annum compounded yearly on investments. $5000 is invested
for 10 years. Using a spreadsheet, determine the value of the investment after the 10 years.

THINK WRITE

1. Open a spreadsheet labelling column A as ‘n, year’ and column
B as ‘value, $’. Place these labels in row 1 as shown. In column
A (starting in cell A2), input the numbers from 0 to 10. We have
placed all the values of n (from year 0 to year 10) in column A.
Column B will display the value of the investment for its
corresponding year number.

A B

1 n, year value, $

2 0

3 1

4 2

5 3

⋮

12 10

2. Write down the formula for compound interest. A = P (1 + i)n

3. Calculate 1 + i. 1 + i = 1 + 7.5
100

= 1 + 0.075
= 1.075

4. Substitute this value and the value of P into the compound
interest formula. We are now ready to input the compound
interest formula into the spreadsheet.

A = 5000 (1.075)n

5. Use the cursor to click into cell B2. Type the
following:= 5000 ∗ (1.075)A2 followed by Enter. This should
automatically input the value of 5000 in cell B2.

A B

1 n, year value, $

2 0 5000

3 1
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6. Copy the calculation for the next 10 years by using the fill-down
function (or drag the bottom right corner down the cells).
Complete column B to show 10 years.

A B

1 n, year value, $

2 0 5000

3 1 5375

4 2 5778.125

5 3 6211.484

6 4 6677.346

7 5 7178.147

8 6 7716.508

9 7 8295.246

10 8 8917.389

11 9 9586.193

12 10 10305.16

7. Answer the question. After 10 years, the value
of the investment is
$10305

.

16.

Digital document: SpreadSHEET Compound interest (doc-0000)

Exercise 12.4 Compound interest

1. WE10 $2500 is invested for 5 years at 7.5% p.a. compounding annually.
a. Generate the compound interest formula for this investment.
b. Calculate the amount in the balance after 5 years and the interest earned over this period.

2. Use the compound interest formula to calculate the amount, Vn, for each of the following.
a. V0 = $500, n = 2, r = 8 b. V0 = $1000, n = 4, r = 13
c. V0 = $3600, n = 3, r = 7.5 d. V0 = $2915, n = 5, r = 5.25

3. Using a recurrence relation, determine:
i. the balance
ii. the interest earned (interest compounded annually)

a. if $2000 is invested for 1 year at 7.5% p.a.
b. if $2000 is invested for 2 years at 7.5% p.a.
c. if $2000 is invested for 6 years at 7.5% p.a.
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4. Determine the number of time periods, n, if interest is compounded:
a. annually for 5 years b. quarterly for 5 years
c. biannually for 4 years d. monthly for 6 years

e. 6-monthly for 4
1

2
years f. quarterly for 3 years and 9 months.

5. Calculate the interest rate per period, i, if the annual rate is:
a. 6% and interest is compounded quarterly
b. 4% and interest is compounded half-yearly
c. 18% and interest is compounded monthly
d. 7% and interest is compounded quarterly.

6. Determine the amount in the account and interest earned after $6750 is invested for 7 years at 5.25%
p.a. interest compounded annually.

7. WE11 If $4200 is invested for 3 years at 7% p.a. interest compounded quarterly:
a. determine the number of interest-bearing periods, n
b. calculate the interest rate per period, i
c. calculate the balance of the account after 3 years
d. graphically represent the balance at the end of each quarter for 3 years and describe the shape of the

graph.
8. If $7500 is invested for 2 years at 5.5% p.a., interest compounded monthly:

a. determine the number of interest-bearing periods, n
b. calculate the interest rate per period, i
c. calculate the balance of the account after 2 years
d. graphically represent the balance at the end of each month for 2 years and describe the shape of the

graph.
9. WE12 Determine the principal that will grow to $5000 in 5 years, if interest is added quarterly at

7.5% p.a.
10. Determine the principal that will grow to $6300 in 7 years, if interest is added monthly at 5.5% p.a.
11. Assume $1500 is invested for 2 years into an account paying 8% p.a. Calculate the balance if:

a. interest is compounded yearly b. interest is compounded quarterly
c. interest is compounded monthly d. interest is compounded weekly.
e. Compare your answers to parts a–d.

12. Use the recurrence relation Vn+1 = 1.045Vn to answer the following questions.
a. If the balance in an account after 1 year is $2612.50, what will the balance be after 3 years?
b. If the balance in an account after 2 years is $4368.10, what will the balance be after 5 years?
c. If the balance in an account after 2 years is $6552.15, what was the initial investment?

13. Determine the amount that accrues in an account which pays compound interest at a nominal rate of:
a. 7% p.a. if $2600 is invested for 3 years (compounded monthly)
b. 8% p.a. if $3500 is invested for 4 years (compounded monthly)

c. 11% p.a. if $960 is invested for 5 years (compounded fortnightly)

d. 7.3% p.a. if $2370 is invested for 5 years (compounded weekly)
e. 15.25% p.a. if $4605 is invested for 2 years (compounded daily).

14. MC The greatest return is likely to be made if interest is compounded:
A. annually. B. quarterly. C. monthly. D. fortnightly.

15. MC If $12 000 is invested for 4 years at 6.75% p.a., compounded fortnightly, the amount of interest

that would accrue would be closest to:
A. $3600. B. $4200. C. $5000. D. $12 100.
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16. Use the compound interest formula to find the
principal, V0, for each of the following.

a. Vn = $5000, i = 0.09, n = 4
b. Vn = $2600, i = 0.082, n = 3
c. Vn = $3550, i = 0.015, n = 12
d. Vn = $6661.15, i = 0.008, n = 36

17. Determine the principal that will grow to:
a. $3000 in 4 years, if interest is compounded

6-monthly at 9.5% p.a.
b. $2000 in 3 years, if interest is compounded

quarterly at 9% p.a.

c. $5600 in 5
1

4
years, if interest is compounded quarterly at 8.7% p.a.

d. $10 000 in 4
1

4
years, if interest is compounded monthly at 15% p.a.

18. Find the interest accrued in each case in question 17.
19. WE13 A bank offers 2.90% per annum compounded yearly on investments. $25 000 is invested for

5 years. Using a spreadsheet, determine the value of the investment after the 5 years.

12.5 Comparing simple and compound interest
12.5.1 Simple interest or compound interest?
Earlier in this chapter we have looked at simple interest (interest calculated on the principal) and compound
interest (interest calculated on the principal and the interest). An example of the differences between simple
and compound interest is shown.

Simple interest Compound interest

Initial principal, P = $1000 Initial principal, P = $1000

Rate of interest, i = 10% Rate of interest, i = 10%

Interest for Year 1
10% of $1000 , I1 = $100

Interest for Year 1
10% of $1000 , I1 = $100

Principal at the beginning of Year 2
P2 = $1000

Principal at the beginning of Year 2
P2 = $1000+ $100

= $1100
Interest for Year 2
10% of $1000, I2 = $100

Interest for Year 2
10% of $1100 , I2 = $110

Principal at the beginning of Year 3
P3 = $1000

Principal at the beginning of Year 3
P3 = $1100+ $110

= $1210
Interest for Year 3
10% of $1000, I3 = $100

Interest for Year 3
10% of $1210, I3 = $121

Principal at the beginning of Year 4
P4 = $1000

Principal at the beginning of Year 4
P4 = $1210+ $121

= $1331
Interest for Year 4
10% of $1000, I4 = $100

Interest for Year 4
10% of $1331, I4 = $133.10

Pdf_Folio:22

22 Jacaranda Maths Quest 12 Essential Mathematics Units 3 & 4 for Queensland

UNCORRECTED PAGE PROOFS



“c12LoansAndCompoundInterest_print” — 2019/4/18 — 21:17 — page 23 — #23

(Continued)

Simple interest Compound interest

Principal at the beginning of Year 5
P5 = $1000

Principal at the beginning of Year 5
P5 = $1331+ $133.10

= $1464.10
Interest for Year 5
10% of $1000, I5 = $100

Interest for Year 5
10% of $1464.10, I5 = $146.41

The simple interest earned over a 5-year
period is $500.

The compound interest earned over a 5-year
period is $610.51.

This table has illustrated how, as the principal for compound interest increases periodically
(i.e. P= $1000, $1100, $1210, $1331, $1464.10...,) so does the interest (i.e. I = $100, $110, $121,
$133.10, $146.41...,), while for simple interest both the principal and the interest earned remain constant,
that is, P = $1000 and I = $100. The difference of $110.51 between the compound interest and simple
interest earned in a 5-year period represents the interest earned on added interest.

If we were to place the set of data obtained in two separate tables and represent each set graphically — as
the total amount of the investment, A, versus the year of the investment, n— we would find that the simple
interest investment grows at a constant rate while the compound interest investment grows exponentially.

1. The simple interest investment is represented by a straight line.

1000

1100

1200

1300

1400

1500

51 2 3 4
0

A

T

n A

0 1000

1 1100

2 1200

3 1300

4 1400

5 1500

2. The compound interest investment is represented by a curve. A

T

1610.51

1464.10

1331

1210

1100

1000

1
0

2 3 4 5

n A

0 1000

1 1100

2 1210

3 1331

4 1464.10

5 1610.51
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Graphing simple interest functions
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Suppose that we invest $10 000 at 5% p.a. simple interest. The table below
shows the amount of interest that we will receive after various lengths of
time.

No. of years 1 2 3 4 5

Interest $500 $1000 $1500 $2000 $2500

The amount of interest earned can be graphed by the linear function below.
Note that the gradient of this graph is 500, which is the amount of one year’s interest, or 5% of the

principal. This means that for every 1 unit increase on the x-axis (1 year in time) the y-axis (Interest)
increases by 500 units ($500).

WORKED EXAMPLE 14

Leilay invests $6000 into a saving account earning simple
interest at a rate of 4% p.a.
a. Complete the table below to calculate the future value of the

investment at the end of each year.

No. of years 1 2 3 4 5

Future value

b. Draw a graph of the future value against the number of years
the money is invested.

THINK WRITE

a. 1. Calculate the interest earned after
1 year.

a. I = Pin
I = 6000 × 0.04 × 1 = 240

2. Since simple interest earns the
same amount of interest each
year ($240 in this case) we can
continually add this value to the
original principal to determine
the future value.

Original principal = $6000
Future value after 1 year = $6000 + $240 = $6240
Future value after 2 years = $6240 + $240 = $6480
Future value after 3 years = $6480 + $240 = $6720
...

3. Complete the table.

1 2 3 4 5

Future value $6240 $6480 $6720 $6960 $7200
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b. Draw the graph with Years on the
horizontal axis and Future value
on the vertical axis.

b.
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We are able to compare the interest that is earned by an investment at varying interest rates by graphing
the interest earned at varying rates on the one set of axes.

WORKED EXAMPLE 15

Aston has $12 000 to invest. Three different banks offer simple interest rates of 4%, 5% and 6%.
a. Complete the table below to show the interest that she could earn over 5 years.

No. of years 1 2 3 4 5

Interest (4%)

Interest (5%)

Interest (6%)

b. Show this information in graph form.

THINK WRITE

a. 1. Use the simple interest formula to
calculate the interest earned on $12 000
at 4% p.a. for 1, 2, 3, 4 and 5 years.

a. I = Pin
I = 12000 × 0.04 × 1 = 480
I = 12000 × 0.04 × 2 = 960
…

2. Use the simple interest formula to
calculate the interest earned on $12 000
at 5% p.a. for 1, 2, 3, 4 and 5 years.

I = Pin
I = 12000 × 0.05 × 1 = 600
I = 12000 × 0.05 × 2 = 1200
…
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3. Use the simple interest formula to
calculate the interest earned on $12 000
at 6% p.a. for 1, 2, 3, 4 and 5 years to
complete the table.

I = Pin
I = 12000 × 0.06 × 1 = 720
I = 12000 × 0.06 × 2 = 1440
…

No. of
years

1 2 3 4 5

Interest
(4%)

$480 $960 $1440 $1920 $2400

Interest
(5%)

$600 $1200 $1800 $2400 $3000

Interest
(6%)

$720 $1440 $2160 $2880 $3600

b. Draw a line graph for each investment. b.
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Graphing compound interest functions
Earlier we drew graphs of the simple interest earned by various simple interest investments and found that
these graphs were linear. This occurred because the amount of interest earned in each interest period was
the same.

With compound interest the interest earned in each interest period increases, and so when we graph the
future value of the investment, an exponential graph results. The shape of the graph is a smooth curve which
gets progressively steeper. We can use the compound interest formula to complete tables that will then
allow us to graph a compound interest function.

WORKED EXAMPLE 16

Olivia invests $5000 at 5% p.a., with interest compounded annually.
a. Complete the table below to show the future value at the end of each year.

No. of years 0 1 2 3 4 5

Future value

b. Draw a graph of the future value of the investment against the number of years.
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THINK WRITE

a. 1. Use the compound interest
formula to calculate final
amount at the end of every
year for 5 years.

a. A = P (1 + i)n

A = 5000 (1 + 0.05)1 = 5250

A = 5000 (1 + 0.05)2 = 5512.50
A = 5000 (1 + 0.05)3 = 5788.125

…
2. Complete the table

rounding all values correct
to two decaimal places.

No. of
years

0 1 2 3 4 5

Future
value

$5000 $5250 $5512.50 $5788.13 $6077.53 $6381.41

b. Draw a graph by drawing
a smooth curve between
the marked points.

b.
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7000
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To graph the interest earned, the principal must be subtracted from the future value of the investment. As
with simple interest, such graphs can be used to compare investments.

WORKED EXAMPLE 17

Paul is to invest $2000 at 5% p.a., 6% p.a. and 7% p.a., compounded annually.
a. Copy and complete the table below to calculate the amount of interest of each investment at the

end of each year.

No. of years 1 2 3 4 5

Interest (5%)
Interest (6%)
Interest (7%)

b. Draw a graph that will allow the amount of interest earned to be compared.

THINK WRITE

a. Use the compound interest
formula A = P(1 + i)n to
complete the table.

a.
No. of years 1 2 3 4 5

Interest (5%) $100 $205 $315.25 $431.01 $552.56
Interest (6%) $120 247.20 $382.03 $524.95 $676.45
Interest (7%) $140 $289.80 $450.09 $621.59 $805.10
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b. Draw each graph by joining
the points with a smooth
curve.

b.

Interest (7%)
Interest (6%)
Interest (5%)
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Comparing simple and compound interest functions using a spreadsheet
Your grandfather left you $20 000 in his will. You have no need to use the money at this stage, so you are
looking at investing it for approximately 12 years. Your research has narrowed down your options to 4.25%
p.a. simple interest or 3.6% p.a. interest compounding yearly. At this stage, you do not anticipate having to
withdraw your money in the short term; however, it may become necessary to do so.

Let us investigate to determine which would be the better option if you were forced to withdraw your
money at any period of time within 12 years.

The spreadsheet and graphs we are aiming to produce appear as follows.
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1. Enter the spreadsheet heading shown in cell A1.
2. Enter the side headings in cells A3 to A6.
3. In cell B3 enter the value of 20 000 then format it to currency with 0 decimal places.
4. Enter the numeric values shown in cells B4, B5 and B6.
5. In row 8, enter the column headings shown.
6. In cell A9, enter the value 0.
7. In cell A10, enter the formula = A9+ 1. The value of 1 should appear. Copy this formula down from

cell A11 to A21.
8. The formula for the simple interest value is:

principal + interest = principal + principal*rate*time/100.
Enter the formula = $B$3+$B$3 $B$4 A9/100 in cell position B9, then copy this formula down
from B9 to B21. Format these cells to currency with 0 decimal places. Check the values that appear
agree with those on the spreadsheet displayed.

9. The formula for the compound interest value for cell position C9 is:

= $B$3∗(1+$B$5/(100∗$B$6)) A9

Enter this value, then copy it down from C9 to C21. Format these cells to currency with 0 decimal
places. Check the values with those on the spreadsheet displayed.

10. Use the graphing facility of your spreadsheet to produce a graph similar to the one shown.
11. From the table and the shape of the graphs it is obvious that a critical point occurs somewhere

between the 10-year and 11-year marks. Modify your spreadsheet by inserting rows between these
two years. Enter part-year values, such as 10.2, 10.5 and so on, in column A. Copy the formulas in
columns B and C to complete the entries. Continue to investigate until you can find a fairly exact
value for the time when these two graphs cross.

12. Write a paragraph summarising the results of your spreadsheet and graphs. Describe which option
would be the better one, considering that you may be forced to withdraw your money at any time
within the 12 years. Support any conclusions by referring to your spreadsheet and graphs.

12.5.2 Using an online calculator to investigate a compound interest
loan or investment
In the real-world there are many types of technologies that can be used to calculate the final amount,
the interest rate, the number of compounding periods, the payment or even the principal of a compound
interest loan or invesment. In this section, an online calculator involving the time value of money (TVM
solver) will be used to investigate compound interest problems. The one we will use can be found at:
http://www.fncalculator.com/financialcalculator?type=tvmCalculator

A picture of this financial solver is shown on the rignt.
To use a Finance Solver, you need to know the meaning

of each of its inputs. 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.
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• 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.

Note: If there is no mention of a payment or repayment being made, leave the cell blank.
When using a financial solver, you must be very careful in the way you enter information because it

needs to know which way the money is flowing. It does this by following a sign convention.

Sign conventions for the flow of money
• If you receive money, or someone owes you

money, we treat this as a positive (+ve).
• If you pay out money or you owe someone

money, we treat this as a negative (–ve).

Let us now analyse some problems using a Financial Solver.

Analysing the effect of changing the interest rate
When people shop around for the best loan, there are many factors that need to be considered; however, the
one that most people look at is the interest rate charged on the loan. In this section we will look at the effect
of the interest rate on the future value of the loan or investment.

To help us investigate the effect of the interest rate on a loan or investment we will use an online
calculator.

WORKED EXAMPLE 18

Kasey invested $5000 over a period of 5 years. How much more would she earn investing at 5.5%
interest compounding monthly compared to 5% interest compounding monthly?

THINK WRITE

1. Consider the 5% interest investment.
Since Kasey has given the money to the bank,
we input this as a negative since she no longer
has possession of the money.
Input the following values into the online
calculator:
PV: −5000
Payment: leave blank
Rate: 5
Periods: 60
(5 years × 12 each year)
Compounding: Monthly
To find the future value click on the FV button.

2. Write the answer. The future value at 5% is $6416.79.
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3. Consider the 5.5% interest investment.
Input the following values into the online
calculator:
PV: −5000
Payment: leave blank
Rate: 5.5
Periods: 60
(5 years × 12each year)
Compounding: Monthly
To find the future value click on the FV button.

4. Write the answer. The future value at 5.5% is $6578.52.
5. Calculate the difference by subtraction. The difference = 6578.52 − 6416.79

= 161.73
6. Write the answer. By increasing the interest rate to 5.5%

from 5%, the investment increased by
$161.73 over the 5-year period.

Note: In the situation in Worked example 18, we observe that an increase in the interest rate has resulted in
an increase in the future value. As this is an investment the increased future value works in Kasey’s favour;
however, if this was a $5000 loan from the bank an increase in the interest rate would generally not be
favourable to the person borrowing the money.

Analysing the effect of changing the number of compounding periods
To help us investigate the effect of the number of compounding periods we will use an online calculator.

WORKED EXAMPLE 19

Hugh wants to invest his $7500 for a period of 7 years. He believes he is better to invest his money
with more compounding periods at 9.5% p.a. How much more would Hugh earn on his
investment if he had it compound fortnightly compared to monthly.

THINK WRITE

1. Consider compounding monthly.
Since Hugh has given the money to the bank,
we input this as a negative value.
Input the following values into the online
calculator:
PV: −7500
Payment: leave blank
Rate: 9.5
Periods: 84
(7 years × 12 each year)
Compounding: Monthly
To find the future value click on the FV button.

2. Write the answer. The future value of the investment with
monthly compounding is $14 545.54.
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3. Consider compounding fornightly.
Input the following values into the online
calculator:
PV: −7500
Payment: leave blank
Rate: 9.5
Periods: 182
(7 years × 26each year)
Compounding: Bi-Weekly
To find the future value click on the FV button.

4. Write the answer. The future value of the investment with
fortnightly compounding is $14 566.01.

5. Calculate the financial benefit of fortnightly
compounding compared to monthly
compounding.

Difference = 14 566.01 − 14 545.54
= 20.47

6. Write the answer. Hugh would earn $20.47 more in the
investment if he chooses fortnightly
compounding.

Note: In the situation in Worked example 19, we observe that an increase in the frequency of compounding
has resulted in an increase in the future value. Again, as this is an investment, the increased future value
works in Hugh’s favour. Discuss with your classmates what the effect of increasing the frequency of
compounding would have if you borrowed money.

Analysing the effect of changing the interest rate and number of compounding periods
We will now investigate the effect of changing the interest rate and the number of compounding periods,
using an online calculator.

WORKED EXAMPLE 20

FromWorked example 19, Hugh now has two options to invest his $7500 for 7 years:
Option A: At 12% compounding monthly
Option B: At 11.8% compounding daily
What option should Hugh take? Justify your answer.

THINK WRITE

1. Consider option A.
Since Hugh has given the money to the bank,
we input this as a negative value.
Input the following values into the online
calculator:
PV: −7500
Payment: leave blank
Rate: 12
Periods: 84
(7 years × 12 each year)
Compounding: Monthly
To find the future value click on the FV button.
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2. Write the answer. The future value of the investment with
12% monthly compounding is $17 300.42.

3. Consider option B.
Input the following values into the online
calculator:
PV: −7500
Payment: leave blank
Rate: 11.8
Periods: 2555
(7 years × 365 each year)
Compounding: Daily
To find the future value click on the FV button.

4. Write the answer. The future value of the investment with
11.8% daily compounding is $17 128.94.

5. Write the answer with justification. Hugh would be better choosing Option A
since his investment would be $171.48
greater after 7 years of investment.

Note:When the interest rate and the frequency of compounding are changed simultaneously, the overall
effect on the future value may not be obvious before any calculations are carried out. In this case we need to
complete the calculations first to see the effect on the future value.

Exercise 12.5 Comparing simple and compound interest

1. WE14 An amount of $8000 is invested into a savings account earning simple interest at a rate of 5% p.a.

a. Copy and complete the table below to calculate the future value of the investment at the end of each
year.

No. of years 1 2 3 4 5

Future value

b. Draw a graph of the future value against the number of years the money is invested.
2. WE15 Adam has $2500 to invest. Three different banks offer simple interest rates of 1.60%, 1.70% and

2% per annum.
a. Complete the table below to show the interest that Adam could earn over 5 years.

No. of years 1 2 3 4 5

Interest (1.60%)

Interest (1.80%)

Interest (2%)

b. Show this information in graph form.
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3. WE16 Monique invests $12 000 at 8% p.a., with interest compounded annually.
a. Copy and complete the table below to show the future value at the end of each year.

No. of years 1 2 3 4 5

Future value

b. Draw a graph of the future value of the investment against the number of years.
4. Draw a graph to represent the future value of the following investments over the first five years.

a. $15 000 at 7% p.a. with interest compounded annually
b. $2000 at 10% p.a. with interest compounded annually

5. A graph is drawn to show the future value of an investment of $2000 at 6% p.a. with interest
compounding six-monthly.
a. Complete the table below.

Years 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

Future value

b. Use the table to draw the graph.
6. An amount of $1200 is invested at 4% p.a. with interest compounding quarterly.

a. Graph the future value of the investment at the end of each year for 10 years.
b. Graph the compound interest earned by the investment at the end of each year.

7. WE17 James has $8000 to invest at either 4% p.a., 6% p.a. or 8% p.a. compounding annually.
a. Complete the table below to calculate the amount of interest of each investment at the end of each

year.

No. of years 1 2 3 4 5

Interest (4%)

Interest (6%)

Interest (8%)

b. Draw a graph that will allow the amount of interest earned to be compared.
8. Petra has $4000 to invest at 6% p.a.

a. Complete the table below to show the future value of the investment at the end of each year, if
interest is compounded:
i. annually
ii. six-monthly.

No. of years 1 2 3 4 5

Annually

Six-monthly
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10. WE19 Sam wants to invest his $12 400 for a period of 8 years. He believes he is better to invest his
money with more compounding periods at 7.25% p.a. How much more would Sam earn on his
investment if he had it compound fortnightly compared to annually?

11. WE20 Tamara has two options to invest her $10 000 for 9 years:
Option A: At 8% compounding biannually (twice per year)
Option B: At 7.8% compounding daily
What option should Sam take? Justify your answers.

12. Kerry invests $100 000 at 8% p.a. for a one-year term. For such large investments interest is
compounded daily.
a. Calculate the daily percentage interest rate, correct to 4 decimal places.
b. Calculate the compounded value of Kerry’s investment on maturity.
c. Calculate the amount of interest paid on this investment.
d. Calculate the extra amount of interest earned, compared with the interest calculated at a simple

interest rate.
13. Simon invests $4000 for 3 years at 6% p.a.

simple interest. Monica also invests $4000
for 3 years but her interest rate is 5.6% p.a.,
with interest compounded quarterly.

a. Calculate the value of Simon’s investment
on maturity.

b. Show that the compounded value of
Monica’s investment is greater than
Simon’s investment.

c. Explain why Monica’s investment is worth
more than Simon’s, despite receiving a
lower rate of interest.

14. a. A bank offers interest at 7% per year, compounded each year. If a customer puts $900 in the bank,
how much will be there after 3 years?

b. Another bank offers interest at 8% per year, compounded each year. If a customer puts $14 000 in
the bank, how much will be there after 4 years?

15. A bank offers a term deposit for 3 years
at an interest rate of 8% p.a. with a
compounding period of 6 months. What
would be the end value of a $5000
investment under these conditions?

16. A bank offers 8% per annum compounded
yearly on investments. Assume $2000 is
invested for 5 years. Using a spreadsheet,
determine the value of the investment after the
5 years.

17. A bank offers compound interest on its
savings account of 4% p.a. A boy opens an
account with $1125.
a. Using a spreadsheet, calculate the value of the boy’s investment for the first four years.
b. Using your values from part , construct a compound interest graph.a
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18. A sum of $1000 is invested at 10.5% p.a. interest. Using a spreadsheet, calculate the value of the
investment for the following years and types of interest.

Principal Annual interest rate Time (years)

Future
value
(Simple
interest)

Future value
(Compound
interest)

a. $1000 10.5% 3

$1000 10.5% 6

c. $1000 10.5% 9

d. $1000 10.5% 12

19. A sum is invested into a bank account that is
compounded annually. The graph shows the
value of the investment over 5 years.

$12 000.00

$12 500.00

$13 000.00

$13 500.00

$14 000.00

$14 500.00

$15 000.00

0
1 2 3 4 5 6
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a. What was the sum of money invested?
b. Calculate the compound interest rate for this

investment.
20. Using a spreadsheet, determine how long it would

take to ‘double your money’ with compound interest
at the following annual rates. State your answers in
years. Is there a pattern to your answers?
a. 5% b. 7% c. 10% d. 12%

21. There are two options available for a $4500 investment.
Option 1: simple interest at 6.25% per year
Option 2: compound interest 6% per year, compounded biannually

To calculate the interest on the investment for Option 2 after the first year, a student performed the
following calculation:

Option 2: investment value = 4500 + 4500 × 6 × 1

100
a. Explain why the rate, i, should be 3%.
b. Using a spreadsheet, determine the value of the investment for both Option 1 and Option 2 after

three years
c. Using a spreadsheet, determine how many years it will take for Option 2 to be the better option.

12.6 Review: exam practice
12.6.1 Loans and compound interest: summary
Simple interest
• Simple interest is given by I = Pin

where:
I = simple interest ($)
P = principal ($) — that is, the sum of money borrowed or invested
i = interest rate as a decimal per time period
n = number of time periods — that is, the period of time for which the sum of money is to be
borrowed or invested.

b.
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• When calculating simple interest, the interest earned is the same for each time period.

• To find the principal P = I

in
.

• To find the interest rate i = I

Pn
.

• To find the period of the loan or investment n = I

Pi
.

Simple interest as a recurrence relation
• The recurrence relation for the value of the simple interest loan or investment after
n years is V0 = principal, Vn+1 = Vn + d

where:
Vn represents the value of the investment after n time periods
d is the amount of simple interest earned each time period, which can be found

using the formula d = i × V0

Vn+1 represents the value of the investment after n + 1 time periods.
• Amount of simple interest = (amount of investment) − principal
• When a simple interest function is graphed, it gives rise to a linear graph.
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Compound interest
• The formula used to determine the final amount of a compound interest

investment or loan is given by the rule: A = P(1 + i)n
where:
A = the final amount of a compound interest investment or loan ($)
P = principal ($) — that is, the sum of money borrowed or invested
i = interest rate as a decimal per time period
n = number of compounding time periods.

• The recurrence relation for the final amount of a compound interest investment or loan after n
compounding periods is given by: V0 = principal, Vn+1 = RVn
where:
Vn is the value of the investment after n compounding periods
R is the compounding factor, with R = (1 + i)
i is the interest rate as a decimal per compounding period.

• To determine the amount of interest accrued on a compound interest investment or loan use:
I = final amount − principal.

• The final amount of a compound interest invesment or loan after the nth compounding period can also
be found by using: V0 = starting value, Vn = Rn × V0.

• For non-annual compounding the value of n and i will need to be adjusted using the following
formulas before substituting them into the compound interest formula.

Number of interest periods, n = number of years × number of interest periods per year

• When a compound interest function is graphed, it gives rise to an exponential curve.
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Interest rate per period, i = interest rate per annum

number of interest periods per year

• The total amount is given by A = P + I.Pdf_Folio:36
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Using a financial solver
• A Financial Solver is a useful tool to easily solve problems relating to compound interest loans and

investments. To use a Finance Solver, you need to know the meaning of its inputs. 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.
• When using a financial solver, you must be very careful in the way you enter information because it

needs to know which way the money is flowing. It does this by following a sign convention.
• If you receive money, or someone owes you money, we treat this as a positive.

• If you pay out money or you owe someone money, we treat this as a negative.

Exercise 12.6 Review: exam practice

Simple familiar
1. Calculate the simple interest earned on an investment of $5000 at 4% p.a. for 5 years.
2. Calculate the simple interest earned on each of the following investments.

a. $3600 at 9% p.a. for 4 years
b. $23 500 at 6% p.a. for 2 years
c. $840 at 2.5% p.a. for 2 years
d. $1350 at 0.2% p.a. for 18 months

e. $45 820 at 4.75% p.a. for 3
1

2
years

3. Dion invests $32 500 in a debenture paying 5.6% simple interest for 4 years.
a. Calculate the interest earned by Dion.
b. Calculate the total value of Dion’s investment after 4 years.
c. If the debenture paid Dion in quarterly instalments, calculate the value of each interest payment.

4. MC Two banks pay simple interest on short-term deposits. Bank A pays 6% p.a. over 4 years and Bank

B pays 6.5% p.a. for 3
1

2
years. What is the difference between the two banks’ final payout figures if

$5000 was invested in each account?
A. $0 B. $62.50 C. $1137.50 D. $1200

5. MC Keira invested $360 in a bank for 3 years at 8% simple interest each year. At the end of the 3 years,
what total amount will she receive?
A. $28.80 B. $86.40 C. $388.80 D. $446.40

6. MC Philip borrowed $7000 and intended to pay it back in 4 years. The terms of the loan indicated
Philip was to pay 9% p.a. interest. What was the interest Philip paid on the loan?
A. $630 B. $2520 C. $9520 D. $9881

7. Michelle invests $15 000 for a period of 4 years. Calculate the interest rate, given that Michelle earned a
total of $3900 interest.

8. Bradley invests $23 500 at 4.6% p.a. If he earned $1351.25 in interest, calculate the length of time for
which the money was invested.
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9. MC A loan of $5000 is taken over 5 years. The simple interest is calculated monthly. The interest bill
on this loan is $1125. What is the simple interest rate per year on this loan?

A. 3% B. 3.75% C. 4% D. 4
1

2
%

10. MC What principal invested in an investment bond will accumulate $2015 after 6 months invested at

6
1

2
% p.a.?

A. $6000 B. $50 000 C. $60 000 D. $62 000
11. MC A loan of $10 000 is taken over 10 years. The total interest bill on this loan is $2000. What is the

simple interest rate per year on this loan?

A. 1.5% B. 2% C. 3% D. 4
1

2
%

12. An amount of $7500 is to be invested at 6% p.a. simple interest.
a. Copy and complete the table below to calculate the interest over 5 years.

No. of years 1 2 3 4 5

Interest

b. Draw a graph of the interest earned against the length of the investment.
c. What is the gradient of the linear graph drawn?
d. Use your graph to find the amount of interest that would have been earned after 10 years.

Complex familiar
13. Vicky invests $2400 at 5% p.a. for 3 years with interest compounded annually. Calculate the

compounded value of the investment at the end of the term.
14. Barry has an investment with a present value of $4500. The investment is made at 6% p.a. with interest

compounded biannually. Calculate the future value of the investment in 4 years.
15. Calculate the compounded value of each of the following investments.

a. $3000 at 7% p.a. for 4 years with interest compounded annually
b. $9400 at 10% p.a. for 3 years with interest compounded biannually
c. $11 400 at 8% p.a. for 3 years with interest compounded quarterly
d. $21 450 at 7.2% p.a. for 18 months with interest compounded biannually
e. $5000 at 2.6% p.a. for 2 1

2
years with interest compounded quarterly

16. Dermott invested $11 500 at 3.2% p.a. for 2 years with interest compounded quarterly. Calculate the
total amount of interest paid on this investment.

Complex unfamiliar
17. Kim and Glenn each invest $7500 for a period of 5 years.

a. Kim invests her money at 9.9% p.a. with interest compounded annually. Calculate the compounded
value of Kim’s investment.

b. Glenn invests his money at 9.6% p.a. with interest compounded quarterly. Calculate the compounded
value of Glenn’s investment.

c. Explain why Glenn’s investment has a greater compounded value than Kim’s.
18. $20 000 is to be invested at 4% p.a. with interest compounded annually.

a. Copy and complete the table below to calculate the future value at the end of each year.

No. of years 1 2 3 4 5

Future value

b. Draw a graph of the interest earned against the length of the investment.
c. Use your graph to determine the future value of the investment after 10 years.Pdf_Folio:39
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19. Christof can choose from two investment accounts. One returns 4.1% p.a. compounding monthly while
the other returns 4% p.a. compounding daily. Which investment account should he choose?

20. A building society advertises investment accounts at the following rates:
• 3.875% p.a. compounding daily
• 3.895% p.a. compounding monthly
• 3.9% p.a. compounding quarterly.

Which account should an investor choose? Justify your answer by providing evidence for your
choice.
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Answers
12 Loans and compoundinterest
Exercise 12.2 Simple interest
1. a. $136.00, $816 b. $56.70, $266.70

c. $145.25, $560.25 d. $110.40, $570.40
e. $255, $1275 f. $336.89, $1049.89
g. $178.57, $999.57 h. $43.88, $108.88
i. $11.76, $33.01 j. $229.68, $853.14
k. $544.05, $1335.40

2. a. $627.13 b. $12 542.50
3. a. 10% p.a.

b. 6.25% p.a.
c. 80% p.a.

d. 2.125% p.a. or 2
1

8
% p.a.

e. 3.36% p.a.
4. a. 1 year b. 18 months

c. 3 months d. 7 years
e. 1 month

5. a. $3070 b. $4400
c. $5425 d. $236.36
e. $2500

6. a. $103.50 b. $2700
c. $325 d. 131.25

7. a. $360 b. $1020
c. $27 700 d. $17.70
e. $13.67

8. B
9. C

10. A
11. D
12. A
13. C
14. D
15. D
16. a. The Big-4 Bank offers the better rate.

b. The Big-4 Bank charges 11
1

3
% p.a. for a loan while

The Friendly
12% ( = 12 × 1% per month).

17. $1515.79
18. $2133.33
19. $352
20. 24 months
21. a. i. $1540.63

ii. $6162.50
b. Yes

22. a. $2247 b. $15 729 c. 7
1

2
years

Exercise 12.3 Simple interest as a
recurrence relation
1. a. An+1 = An + 43,A0 = 688

b. $860
2. a. Bn+1 = Bn + 61.88,B0 = 728

b. $913.64
3. a. $243.36

b.

1700

1800

1600

1500V
al

u
e 

o
f 

in
v
es

tm
en

t 
($

)

3 6
Months

9 12 15 18
0

4. a. $141.68
b.

800

825

775

750V
al

u
e 

o
f 

in
v
es

tm
en

t 
($

)

3 6
Months

9 12
0

850

5. $4022.22
6. $1300
7. 4.83%
8. 26.66%
9. 1.84 years

10. a. $997.60 b. $526.50
11. a. $211.75 b. $1104

c. $1228.50 d. $434.70
12. a. $620 b. $892.16 c. $25 695
13. a. $1173

b.

800

1000

1200

1400

400

600

200V
al

u
e 

o
f 

in
v
es

tm
en

t 
($

)

1 2
Years

3 4
0

14. a. Tigers Bank
b. The interest on the Tigers Bank loan is $9800 compared

to Twins Bank at $10 800, so Tigers Bank is the best
option since it requires payment of $1000 less interest.

15. $2383.36
16. 10 months

Exercise 12.4 Compound interest
1. a. A = 2500 (1.075)5

b. A = $3589.07, I = $1089.07
2. a. $583.20 b. $1630.47

c. $4472.27 d. $3764.86
3. a. i. $2150

ii. $150
b. i. $2311.25

ii. $311.25
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c. i. $3086.60
ii. $1086.60

4. a. 5 b. 20
c. 8 d. 72
e. 9 f. 15

5. a. 1.5% b. 2%
c. 1.5% d. 1.75%

6. $9657.36
7. a. 12

b. 1.75%
c. $5172.05
d.

Quartet

5200

4600

4750

B
al
an
ce

4900

5050

4450

4300

4150

4000

1 2 3 4 5 6 7 8 129 10
x

y

11
0

Despite it being difficult to see on the graph, the graph is
exponential.

8. a. 24
b. 0.4583%
c. $8369.92
d.

Months

8300

8500

B
al
an
ce 8100

7900

7700

7500

2 4 6 8 10 12 14 16 2418 20
n

Vn

22
0

Despite it being difficult to see on the graph, the graph
is exponential.

9. $3448.40
10. $4290.73
11. a. $1749.60

b. $1757.49
c. $1759.33
d. $1760.24
e. The balance increases as the compounding periods

become more frequent.
12. a. $2852.92 b. $4984.72 c. $6000
13. a. $605.60 b. $1314.84 c. $795.77

d. $1043.10 e. $1641.82
14. D
15. B
16. a. $3542.13 b. $2052.54

c. $2969.18 d. $5000
17. a. $2069.61 b. $1531.33

c. $3564.10 d. $5307.05
18. a. $930.39 b. $468.67

c. $2035.90 d. $4692.95
19. $28 841.44

Exercise 12.5 Comparing simple and
compound interest

1. a.

No. of years 1 2 3 4 5

Future value $8400 $8800 $9200 $9600 $10 000

b.

8400

8600

8800

9000

9200

9400

9600

10200

10000

9800

8000

8200

7800

F
u
tu

re
 v

al
u
e 

($
)

1 2
Years
3 4 5 6

0

2. a.

No. of years 1 2 3 4 5

Interest (1.60%) $2540 $2580 $2620 $2660 $2700

Interest (1.80%) $2545 $2590 $2635 $2680 $2725

Interest (2%) $2550 $2600 $2650 $2700 $2750

b.

2500

2600

2700

2800

3000

2900

2400

F
u
tu

re
 v

al
u
e 

($
)

1 2
Years

3 4 5
0

Future value (2%)

Future value (1.80%)

Future value (1.60%)

3. a.

No. of years 1 2 3 4 5

Future value $12 960 $13 997 $15 117 $16 326 $17 632

b.

1 2 3 4 5 6 7 8 910

F
u

tu
re

 v
al

u
e 

($
)

Years

10 000

15 000

20 000

25 000

30 000

0
0
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4. a.

1 2 3 4 5

F
u
tu

re
 v

al
u
e 

($
)

Years

15 000

20 000

25 000

0
0

b.

1 2 3 4 5

F
u
tu

re
 v

al
u
e 

($
)

Years

2000

3000

4000

0
0

5. a. See the table at the bottom of the page*.
b.

F
u
tu

re
 v

al
u
e 

($
)

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Years

0
0

2000

2100

2200

2300

2400

2500

2600

2700

6. a.

1 2 3 4 5 6 7 8 9 10

F
u
tu

re
 v

al
u
e 

($
)

Years

1400

1600

1800

1200

0
0

b.

0
1 2 3 4 5 6 7 8 9 10

100

C
om

po
un

d 
in

te
re

st
ea

rn
ed

 (
$)

Years

200
300
400
500
600

0

7. a.

No. of years 1 2 3 4 5

Interest (4%) $320 $653 $999 $1359 $1733

Interest (6%) $480 $989 $1528 $2100 $2706

Interest (8%) $640 $1331 $2078 $2884 $3755

b.

1 2 3 4 5

In
te

re
st

 (
$
)

Years

1000

2000

3000

4000

0
0

Interest (8%)

Interest (6%)

Interest (4%)

8. a.

No. of years 1 2 3 4 5

Annually $4240 $4494 $4764 $5050 $535

Six-monthly $4244 $4502 $4776 $5067 $5376

b.

1 2 3 4 5

4000

F
u
tu

re
 v

al
u
e 

($
)

Years

4500

5000

5500

0
0

Annually

Six-monthly

9. Donna would earn $89.36 extra interest.
10. Sam would earn $422 extra on his investment.
11. Option A
12. a. 0.0219%

b. $108 320.72
c. $8320.72
d. $320.72

13. a. $4720
b. $4726.24
c. Compounding interest

14. a. $1102.54
b. $19 046.85

15. $6326.59

5a* Years 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

FV $2060 $2122 $2185 $2251 $2314 $2388 $2460 $2534 $2610 $2688
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A B C

1 t Value

2 0 $2000.00

3 1 $2160.00 = (B2 ∗ 0.08)+ B2

4 2 $2332.80

5 3 $2519.42

6 4 $2720.98

7 5 $2938.66

After 5 years the investment is worth $2938.66.
17. a.

A B C

1 t Value

2 0 $1125.00

3 1 $1170.00 = (B2 ∗ 0.04)+ B2

4 2 $1216.80

5 3 $1265.47

6 4 $1316.09

After 4 years the investment is worth $1316.09.
b.

$1350

$1300

$1250

$1200

$1150

$1100

Time (years)
1 2 3 4 5

V
al

u
e 

($
)

0

18. See the table at the bottom of the page*
19. a. $12 000

b. 5%p.a.
20. a. At 5% compound interest, the investment is doubled in

15 years.
b. At 7% compound interest, the investment is doubled in

11 years.
c. At 10% compound interest, the investment is doubled in

8 years.
d. At 12% compound interest, the investment is doubled in

6years.

As the rate of interest increases, the length of time taken
to double the investment decreases.

21. a. Investment is compounded half-yearly. 6% is for the full

year, therefore i is half that value:
6

2
= 3.

b. Option 1: $5343.75
Option 2: $5373.24

c. After 2 years, Option 2 will be the better option with a
value of $5064.79, which is more than Option 1
($5062.50).

Exercise 12.6 Review: exam practice
1. $1000

$1296 b. $2820 c. $42
d. $4.05 e. $7617.58

. a. $7280 b. $39 780 c. $455
4. B
5. D
6. B
7. 6.5% p.a.
8. 15 months
9. D

10. D
11. B
12. a.

No. of years 1 2 3 4 5

Interest $450 $900 $1350 $1800 $2250

b.

0
1 2 3 4 5 6 7 8 9 10

500

In
te

re
st

 (
$
)

Years

1000

3500
4000
4500

1500
2000
2500
3000

0

c. 450
d. $4500

13. $2778.30
14. $5700.47
15. a. $3932.39 b. $12 596.90 c. $14 457.96

d. $23 851 e. $5334.67
16. $756.94
17. a. $12 024.02

b. $12 052.04
c. Compounding interest

18a* Principal Annual interest rate Time (years) Simple interest Compound interest

$ 1000 10.5% 3 $315.00 $349.23
$1000 10.5% 6 $630.00 $820.43
$1000 10.5% 9 $945.00 $1456.18
$1000 10.5% 12 $1260.00 $2313.96
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b.

0
0

1 2 3 4 5 6 7 8 9 10

F
u
tu

re
 v

al
u
e 

($
)

Years

20 000
21 000
22 000
23 000
24 000
25 000
26 000
27 000
28 000
29 000
30 000

c. $29 500
19. Choose 4.1% p.a. compounding monthly as it has an

effective interest rate of 4.18% p.a., compared to 4.08% p.a.
for the other option.

20. An investor should choose 3.895% p.a. compounding
monthly, as it has an effective interest rate of 3.97% p.a.,
which is higher than the other two options, which have
effective interest rates of 3.95% p.a. and 3.96% p.a.
respectively.

18a* No. of years 1 2 3 4 5

Future value $20 800 $21 632 $22 497 $23 397 $24 333
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