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CHAPTER 4
Percentages

4.1 Overview

LEARNING SEQUENCE
4.1 Overview
4.2 Calculate percentages
4.3 Express as a percentage
4.4 Percentage decrease and increase
4.5 Simple interest
4.5 Review: exam practice

CONTENT
In this chapter, students will learn to:

• calculate a percentage of a given amount
• determine one amount expressed as a percentage of another for same units
• determine one amount expressed as a percentage of another for different units [complex]
• apply percentage increases and decreases in situations, including mark-ups, discounts and GST [complex]
• determine the overall change in a quantity following repeated percentage changes [complex]
• calculate simple interest for different rates and time periods [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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4.2 Calculate percentages
4.2.1 Converting percentages to fractions
The term per cent means ‘per hundred’ or ‘out of 100’. The symbol for per cent is %. For example, 13%
means 13 out of 100.

Since all percentages are out of 100, they can be converted to a fraction by dividing the percentage value
by 100 and, if required, simplified.

To convert a percentage to a fraction, divide by 100 or multiply by 1
100 and simplify; for example,

35% = �
�37 5

��10020
=

7
20

25
4

% =
25

4 × 100
= ��251

���416 00
=

1
16

12
4
5

% =
64
5

% =
64

5 × 100
= ��6416

��500125
=

16
125

42.5% =
42.5
100

=
42.5 × 10
100 × 10

= ���417 25

���100040
=

17
40

Interactivity: Fractions as percentages (int-3994)

Interactivity: Percentages as fractions (int-3992)

WORKED EXAMPLE 1

Write the following percentages as fractions in their simplest form.

35%a.
5
8
%b. 25

1
4
%c. 0.75%d.

THINK WRITE

a. 1. Divide the integer value by 100. a. 35% =
35
100

2. Simplify by dividing the numerator and
denominator by the highest common factor (in this
case 5).

= ��357

��10020
=

7
20

b. 1. Convert the fraction percentage to a fraction by

multiplying by
1

100
.

b.
5
8

% =
5
8

×
1

100

2. Simplify by dividing the numerator and
denominator by the highest common factor (in this
case 5).

= �51

��800160
=

1
160
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c. 1. Convert the mixed number to an improper fraction. c. 25
1
4

% =
4 × 25 + 1

4
% =

101
4

%

2. Convert the improper fraction percentage to a

fraction by multiplying by
1

100
.

101
4

% =
101
4

×
1

100

3. Simplify if possible, or if not write the fractional
answer.

=
101
400

d. 1. Divide the decimal value by 100. d. 0.75% =
0.75
100

2. Convert the decimal value to an integer by
multiplying by an appropriate multiple of 10. Also
multiply the denominator by this multiple of 10.
(Here 0.75 has 2 decimal places, so to make it an
integer multiply by 100.)

0.75
100

=
0.75 × 100
100 × 100

=
75

10 000

3. Simplify by dividing the numerator and
denominator by the highest common factor (in this
case 25).

��753

�����1400 0 000
=

3
400

4.2.2 Converting percentages to decimals
In order to convert percentages to decimals divide by 100.

When dividing by 100 the decimal point moves two places to the left.

Interactivity: Percentages as decimals (int-3993)

Interactivity: Decimals as percentages (int-3995)

WORKED EXAMPLE 2

Write the following percentages as decimals.
67%a. 34.8%b.

THINK WRITE

a. 1. Convert the percentage to a fraction by dividing by
100.

a. 67% =
67
100

2. Divide the numerator by 100 by moving the decimal
point two places to the left. Remember to include a
zero in front of the decimal point.

67
100

= 67 ÷ 100 = 0.67

b. 1. Convert the percentage to a fraction by dividing by
100.

b. 34.8% =
34.8
100
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2. Divide the numerator by 100 by moving the decimal
point two places to the left. Remember to include a
zero in front of the decimal point.

34.8
100

= 34.8 ÷ 100 = 0.348

4.2.3 Converting a fraction or a decimal to a percentage
To convert a decimal or fraction to a percentage, multiply by 100.

When multiplying by 100, move the decimal point two places to the right.

WORKED EXAMPLE 3

Convert the following to percentages.

0.51a.
2
5

b.

THINK WRITE

a. 1. To convert to a percentage, multiply by 100. a. 0.51 × 100 = 51%
2. Move the decimal point two places to the right and

write the answer.

b. 1. To convert to a percentage, multiply by 100. b.
2
5

× 100 = ��20040

��5
1

=
40
1

= 40%
2. Simplify the fraction by dividing the numerator and

denominator by the highest common factor (in this case 5).

4.2.4 Determining the percentage of a given amount
Quantities are often expressed as a percentage of a given amount.
For example, the percentage of left-handed tennis players is around
10%. So, for every 100 tennis players, approximately 10 of them
will be left handed.

To determine the percentage of an amount, convert the
percentage to a decimal and multiply by the amount. For example,

25% of 40 kg =
25
100

× 40

= 0.25 × 40
= 10 kg
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WORKED EXAMPLE 4

Calculate the following.
35% of 120a. 76% of 478 kgb.

THINK WRITE

a. 1. Write the problem. 35% of 120

2. Express the percentage as a fraction and multiply by the
amount.

=
35
100

× 120

3. Write the answer. = 42

b. 1. Write the problem as a decimal. 76% of 478 kg

2. Express the percentage as a fraction and multiply by the
amount.

=
76
100

× 478

3. Write the answer. Remember the result has the same units. = 363.28 kg

WORKED EXAMPLE 5

If 63% of Year 11 students said Mathematics is their
favourite subject and there are 165 students in Year 11, to
the nearest person, how many students claimed that
Mathematics was there favourite subject?

THINK WRITE

1. Write the problem as a mathematical expression. 63% of 165

2. Write the percentage as a fraction and multiply by the amount. =
63
100

× 165

3. Simplify. = 0.63 × 165
= 103.95

4. Round to the nearest whole number and write your answer.
Remember to round down because you can’t have 0.95 of a
person!

103 Year 11 students said
their favourite subject was
Mathematics.

Interactivity: Percentage of an amount using decimals (int-3997)
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4.2.5 A shortcut for determining 10% of a quantity
To determine 10% of an amount, divide by 10 or move the decimal point one place to the left; for example,

10% of $23 = $2.30
10% of 45.6 kg = 4.56 kg
This shortcut can be adapted to other percentages; for example, to determine:
• 5% first determine 10% of the amount, then halve this amount.
• 20% first calculate 10% of the amount, then double this amount.
• 15% first calculate 10%, then 5% of the amount, then add the totals together.
• 25% first calculate 10% of the amount and double it, then calculate 5%, then add the totals together.

WORKED EXAMPLE 6

Determine the following:
10% of $84a. 5% of 160 kgb. 15% of $162c.

THINK WRITE

a. 1. To calculate 10% of 84, move the decimal point one
place to the left.

10% of $84 = $8.40

b. 1. First calculate 10% of 160. To do this, move the
decimal point one place to the left.

10% of 160 kg = 16 kg

2. To calculate 5%, divide the 10% value by 2.
16
2

= 8

3. Write the answer. 5% of 160 kg = 8 kg

c. 1. First calculate 10% of 162. To do this, move the
decimal point one place to the left.

10% of $162 = $16.20

2. To calculate 5%, divide the 10% value by 2. 5% of 162 =
16.20
2

= 8.10

3. Determine 15% by adding the 10% and 5% values
together.

16.20 + 8.10 = 24.30

4. Write the answer. 15% of $162 = $24.30

Interactivity: Common percentages and shortcuts (int-3999)

Exercise 4.2 Calculating percentages

1. WE1 Write the following percentages as fractions in their simplest form.

48%a. 26.8%b. 12
2
5

%c.
4
5

%d.
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2. Write the following percentages as fractions in their simplest
form.
a. 92%
b. 74.125%

c. 66
2
3

%

3. Write the following percentages as fractions.
88%a. 25%b.

0.92%c. 35.5%d.

30
2
5

%e. 72
3
4

%f.

4. WE2 Write the following percentages as decimals.
73%a. 94.3%b.

5. Write the following percentages as decimals.
2.496%a. 0.62%b.

6. Write the following percentages as decimals.
43%a. 39%b.

80%c. 47.25%d.

24.05%e. 0.83%f.

7. WE3 Write the following as a percentage.

0.21a.
4
5

b.

8. Write the following as a percentage.

0.652a.
8
25

b.

9. Write the following as a percentage.
0.55a. 0.83b.
1
2

c.
7
8

d.

2
1
5

e. 1.65f.

10. WE4 Calculate the following:
45% of 160a. 28% of 288 kg.b.

11. Calculate the following:
63% of 250a. 21.5%of $134b.

12. Determine the following to the nearest whole number.
34% of 260a. 55% of 594 kgb.

12.5% of 250mc. 45% of 482d.

60.25% of 1250 ge. 37% of 2585f.

13. WE5 If a student spent 70% of their part-time
weekly wage of $85 on their mobile phone bill,
how much were they charged?
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14. If a dress was marked down by 20% and it origi-
nally cost $120, by how much has the dress been
marked down?

15. WE6 Determine the following:
a. 10% of $56
b. 5% of 250 kg

16. Determine the following:
a. 15% of 370
b. 20% of 685.

17. If 35% of the 160 students surveyed in Year 11
prefer the PlayStation 4, without using a calculator
calculate how many Year 11 students prefer the
PlayStation 4.

18. In 2016 Australia had a population of around
23 million people, with approximately 2.8% of
them being Aboriginal and Torres Strait Islander
peoples. Using these figures, how many Aborigi-
nal and Torres Strait Islander peoples are there in
Australia?

19. Bella spends 45% of her $1100 weekly wage on her
rent. How much is this?

20. After a good 54mm rainfall overnight, Jacko’s 7500
litre water tank was 87% full. How much water
did Jacko have in his water following the rainfall?

21. Last year a loaf of bread cost $3.10. Over the last
12 months the price increased by 4.5%.
a. How much has the price of bread increased over the

past 12 months?
b. What is the current price of a loaf of bread?
c. If the price of bread is to increase by another 4.5% over

the next year, what will be the increase in price over the
next 12 months?

d. What would a loaf of bread cost 12 months from now?
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22. Rebecca has had her eyes on her dream pair of shoes and to her surprise
they were on a 25% off sale. If the full price of the shoes is $175, what
price did Rebecca pay for her dream shoes?

23. The Goods and Services Tax (GST) requires that 10% be added to the price of certain goods and
services. Calculate the total cost of each of the following items after GST has been added. (Prices are
given as pre-tax prices.)

$1250

a.

$145

b.

FPO

$370

c.

24. If a surf shop had a 20% discount sale on for the
weekend, what price would you pay for each of the
following items?
a. . Board shorts $65.00i.

T-shirt $24.50ii.

Hoodie $89.90iii.

b. How much would you have saved by purchasing
these three items on sale compared to full price?

25. Catherine was shopping for the best price for a new mini iPad.
She found an ad saying that if you purchase the iPad online you
can get 15% off the price. The original price was advertised at
$585. How much would Catherine save if she made the purchase
online?

26. If John spends 35% of his $1200 weekly wage on rent,
compared to Jane who spends 32% of her $1050 weekly
wage on rent:
a. who spends the most money per week on rent?
b. what is the difference in John and Jane’s weekly rent?
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4.3 Express as a percentage
4.3.1 Expressing one amount as a percentage of another
To express an amount as a percentage of another, write the two numbers as a fraction with the first number
on the numerator and the second number on the denominator. Then convert this fraction to a percentage by
multiplying by 100.

WORKED EXAMPLE 7

Express the following to the nearest percentage.
37 as a percentage of 50a.

18 as a percentage of 20b.

23 as a percentage of 30.c.

THINK WRITE

a. 1. Write the amount as a fraction of the total.
Amount
Total

=
37
50

2. Multiply the fraction by 100 and express as a
percentage.

37
50

× 100 = 19.5%

b. 1. Write the amount as a fraction of the total.
Amount
Total

=
18
20

2. Multiply the fraction by 100 and express as a
percentage.

18
20

× 100 = 90%

c. 1. Write the amount as a fraction of the total.
Amount
Total

=
23
30

2. Multiply the fraction by 100 and express as a
percentage.

23
30

× 100 = 76.666%

3. Round to the nearest percentage.
= 77

4.3.2 Expressing one amount as a percentage of another for different
units
When expressing one amount as a percentage of another, ensure that both amounts are expressed in the same
units.

WORKED EXAMPLE 8

Write 92 cents cents as a percentage of $5, to one decimal place.

THINK WRITE

1. Since the values are in different units, convert the
larger unit into the smaller one.

$5 = 500 cents
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2. Write the first amount as a fraction of the second.
92
500

3. Multiply the fraction by 100.
92
500

× 100

4. Calculate the percentage and round to one decimal
place as required.

= 18.4%

Interactivity: One amount as a percentage of another (int-3998)

WORKED EXAMPLE 9

If Liz Cambage scored 12 baskets from the free throw line out of
her 15 shots, what percentage of her free throws did she get in?

THINK WRITE

1. Write the amount as a fraction of the total.
Amount
Total

=
12
15

2. Multiply the fraction by 100 and express as a
percentage.

12
15

× 100 = 80%

4.3.3 Percentage discounts
To determine a percentage discount, determine the fraction:

Amount saved
Original price

and multiply by 100.

WORKED EXAMPLE 10

A T-shirt was on sale, reduced from $89.90 to $75.45. What percentage was taken off the original
price? Give your answer to one decimal place.

THINK WRITE

1. Calculate the amount saved. Amount saved = $89.90 − $75.45
= $14.45
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2. Divide the amount saved by the original price.
Amount saved
Original amount

=
14.45
89.90

3. Multiply the fraction by 100 to get the percentage.
14.45
89.90

× 100

4. Calculate the value of the expression. 16.0734%
5. Round to one decimal place. 16.1% discount on the original price

Interactivity: Discount (int-3744)

Exercise 4.3 Express as a percentage

1. WE 7 Express each of the following to the nearest percentage.
64 as a percentage of 100a. 13 as a percentage of 20b. 9 as a percentage of 30c.

2. Express each of the following to the nearest percentage.
37 as a percentage of 50a. 21 as a percentage of 40b. 15 as a percentage of 23c.

3. WE 8 Express the following to the nearest percentage.
36 as a percentage of 82a. 45 as a percentage of 120b. 12 as a percentage of 47c.

9 as a percentage of 15d. 15 as a percentage of 44e. 67 as a percentage of 175f.

4. Express the following as a percentage, giving your answers to one decimal place.
23.5 of 69a. 59.3 of 80b. 45.75 of 65c.

23.82 of 33d. 0.85 of 5e. 1.59 of 2.2f.

5. Write 53c as a percentage of $3, to one decimal place.
6. Write 1500m as a percentage of 5 km.
7. Express the following as a percentage, giving your answers to one

decimal place.
68 c of $2a. 31 c of $5b. 67 g of 2 kgc.

0.54 g of 1 kgd. 546m of 2 kme. 477m of 3 kmf.

230mm of 400 cmg. 36 min of 3 hoursh.

8. WE 9 If Tom Lynch kicks 6 goals from his 13 shots at goal, what per-
centage of goals did he kick? Give your answer correct to 2 decimal
places.
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9. If Greg Inglis has 8 of his team’s 32 tackle breaks in a game, what percentage of the team’s tackle
breaks did Greg have?

10. If a student received 48 out of 55 for a mathematics test, what percentage, correct to 2 decimal places,
did they get for their test?

11. Corn Flakes have 7.8 g of protein per 0.1 kg. What percentage of Corn Flakes is protein?

12. Adam Scott hit 16 greens in regulation in his 18-hole round of golf. What was his percentage, correct to
1 decimal place, of greens in regulation for this round?

13. WE 10 If a pair of boots were reduced from $155 to $110, what was the percentage discount offered on
the boots? Give your answer to one decimal place.
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14. Olivia saved $35 on the books she purchased, which were originally priced at $187.
a. How much did she pay for the books?
b. What percentage, correct to 1 decimal place, did she save from the original price?

15. A store claims to be taking 40% off the prices of all
items, but your friend is not so sure. Calculate the
percentage discount on each of the items shown and
determine if the store has been completely truthful!

Was $59.95 
Now  $35.95

Was $19.50 
Now  $11.70

Was $116  
Now  $74.80

Was $99  
Now  $59.40

W

W

W

W

Was $59.95 
Now  $35.95

Was $19.50 
Now  $11.70

Was $116  
Now  $74.80

Was $99  
Now  $59.40

4.4 Percentage decrease and increase
4.4.1 Percentage decrease
A percentage decrease is often used to discount goods that are on sale. A discount is a reduction in price from
its original marked price.

When the discount is expressed as a percentage, to determine the amount of the discount we need tomultiply
the original price by the discount percentage expressed as a decimal.

Discount =
Percentage change

100
× Original price

For example, a 10% discount on an item marked at $150 gives a discount of 10
100 ×$150 = 0.1×$150 = $15.

Calculating the discounted price
The discounted price can be calculated in two ways.

Method 1
• Calculate the discount by multiplying the original price by the percentage expressed as a decimal.
• Subtract the discount from the original price.

Method 2:
• Discounted price = (1 − Percentage discount

100 ) × original amount.

WORKED EXAMPLE 11

A store has a 15% off everything sale. Molly purchases an item that was originally priced at $160.
What price did Molly pay for the item?a.

How much did she save from the original price?b.

THINK WRITE

a. 1. Method 1:
Discount is 15% of $160, so multiply 0.15 (15% as a
decimal) by $160.

a. Discount = 0.15 × $160 = $24
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2. Find the discounted price by subtracting the
discount from the original price.

Discounted price = $160 − $24 = $136

3. State the discounted price. Molly paid $136.

4. Method 2: Discounted Price = (1 −
15
100) × 160

= (1 − 0.15) × 160
= 0.85 × 160

5. Calculate the discounted price. = $136
b. 1. Method 1:

Calculate the saving as a percentage of the original
price.

b. Saving = 0.15 × $160 = $24

2. State the amount saved. Molly saved $24.
3. Method 2:

Calculate the difference between the original price
and the discounted price (found in part a).

Saving = $160 − $136 = $24

4. State the amount saved. Molly saved $24.

4.4.2 Percentage increase
Just as some items are on sale or reduced, some items or services increase in price. Examples of increases in
price can be the cost of electricity or a new model of car.

We calculate the percentage increase in price in a similar way to the percentage decrease; however, instead
of subtracting the discounted value we add the extra percentage value.

WORKED EXAMPLE 12

Ashton paid $450 for his last electricity bill, and since then the charges have increased by 5%.
Assuming he used the same amount of electricity, how much extra would he expect to pay on his
next bill?

a.

How much will his total bill be?b.

THINK WRITE

a. 1. multiply the percentage increase by the previous
cost.

5% of $450 = 0.05 × $450
= $22.50

2. State the amount of the extra charge. The extra charge is $22.50.
b. 1. Calculate the total cost of the bill by adding the

extra charge to the original cost.
Total bill = $450 + $22.50

2. State the total cost of the bill. Total bill = $472.50
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Interactivity: Percentage increase and decrease (int-3742)

4.4.3 Repeated percentage change
In many situations the percentage change differs over the same time period. For example, the population of a
small town increases by 10% in one year and the following year increases by only 4%. If the initial population
of the town is known to be 15 500, then percentage multipliers can be used to calculate the population of the

town after the 2 years. The multiplying factor is 1 +
r

100
, where r is the percentage increase and 1 −

r
100

,

where r is the percentage decease..
An increase of 10% means the population has increased by a factor of 1 + 10

100 = 1.10 and an increase of
4% means the population has increased by a factor of 1 + 4

100 = 1.04.
Therefore, the population after 2 years is:

15 500 × 1.10 × 1.04 = 17 732

Overall percentage change
To calculate the overall percentage change in the situation described previously, multiply the two percent-
age factors together, 1.10 × 1.04 = 1.144. This is 0.144 greater than 1. Convert 0.144 to a percentage by
multiplying by 100. That gives a percentage change of 0.144 × 100 = 14.4%

WORKED EXAMPLE 13

Calculate the overall change in the following quantities.
A small tree 1.2 metres in height grew by 22% in the first year and 16% in the second year. What
was its height at the end of the second year?

a.

An investment of $12 000 grew by 6% in the first year and decreased by 1.5% in the second year.
What was the value of the investment at the end of the second year?

b.

THINK WRITE

a. 1. The multiplying factors are found using the two

percentages 22% and 16% and 1 +
r

100

First percentage change

= 1 +
22
100

= 1.22
Second percentage change

= 1 + 16
100

= 1.16

2. Multiply the initial height of the tree by 1.22 and
1.16.

1.2 × 1.22 × 1.16 = 1.698

3. Write the answer. The height of the tree after two years
is 1.70m correct to two decimal
places.

b. 1. The multiplying factors are found using 6% and

1 +
r

100
for the increase and 1.5% and 1 −

r
100

for

the decrease.

First percentage change

= 1 +
6

100
= 1.06

Second percentage change

= 1 −
1.5
100

= 0.985
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2. Multiply the initial investment by 1.06 and 0.985. 12 000 × 1.06 × 0.985 = 12 529.20
3. Write the answer. The value of the investment after two

years is $12 529.20.

Exercise 4.4 Percentage decrease and increase

1. WE 11 A store has a 25% off everything sale. Bradley purchases an item that was originally priced at
$595.
a. What price did Bradley pay for the item?
b. How much did he save from the original price?

2. Nico purchases a new pair of shoes that were marked
down by 20%. Their original price was $139.95.
a. What price did Nico pay for the new shoes?
b. How much did he save?

3. A new suit is priced at $550. How much would you pay if you received the
following percentage discount?
a. 5%
b. 10%
c. 15%
d. 20%
e. 30%
f. 50%

4. A pool holds 55 000 L of water. During a hot summer
week the pool lost 5.5% of its water due to evaporation.
a. How much water was lost during the week?
b. How much water did the pool hold at the end of the week?
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5. WE12 This year it costs $70 for a ticket to watch the
Australian Open Tennis at the Rod Laver Arena. Tick-
ets to the Australian Open Tennis are due to increase by
10% next year.
a. How much will the tickets increase by?
b. How much would you expect to pay for a Rod

Laver Arena ticket for the tennis next year?
6. A television costs $2500 this week, however next week

there will be a price increase of 7.5%. How much
would you expect to pay for the television next week?

7. The Australian government introduced a Goods and
Services Tax (GST) in 2006. It added 10% to a variety of
goods and services. Calculate the price after GST
has been added to the following pre-taxed prices.
a. $189 car service
b. $1650 dining table setting
c. $152.50 pair of runners
d. $167.85 pair of sunglasses

8. When you purchase a new car you also need to pay
government duty on the car. You must pay a duty
of 3% of the value of the car for cars priced up to
$59 133 and 5% of the value for cars priced over
$59 133.
a. Calculate the duty on each of the following car

values.
$15 500i. $8000ii.

$21 750iii. $45 950iv.

$65 000v. $78 750vi.

b. Calculate the cost of each of the cars including the
government duty.

9. A sports shop is having an end-of-year sale on
all stock. A discount of 20% is applied to cloth-
ing and a discount of 30% is applied to all sports
equipment. What discount will you receive on the
following items?
a. A sports jumper initially marked at $175.
b. A basketball ring marked at $299.
c. A tennis outfit priced at $135.
d. A table tennis table initially priced at $495.

10. A clothing store has a rack with a 50% off sign on it. As a weekend special, for an hour the shop owner
takes a further 50% off all items in the store. Does that mean you can get clothes for free? Explain your
answer.
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11. The following items are discounted as shown.

$260 with 33   % discount1
3

$380 with 25% discount

$450 with 20% discount
$600 with 15% discount

a. Which item has the largest discount?
b. Which of the purchases give the same discount?
c. What is the difference between the largest and smallest discount?
d. What percentage discount would you need if you only have $420 to buy the bike?

12. A new car was purchased for $35 000. It depreciates from its current value each year by the percentage
shown in the table.
a. Complete the table.

End year % depreciation Depreciation ($) Value ($)
First 10% $3 500 $31 500
Second 7.5% $2362.50
Third 6%
Fourth 5%
Fifth 4%

b. If the car continued to lose 2% each year in the sixth, seventh, eighth and ninth year, how much
would the car be worth at the end of the ninth year?

13. WE13 Calculate the overall change for each of the following situations.
a. A new IT company of 2400 employees grew its work force by 3% in the first year and 4.5% in the

second year. How many employees did the company have at the end of the second year?
b. Roya had invested $250 000 in her superannuation fund. The fund grew at 6% in the first year but had

negative growth of 3.5% in the second year. How much was in the superannuation fund at the end of
the second year?
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14. Chris purchased a new car for $42 000. After 1 year, the value of the car had decreased by 8%. In the
following year, the value of the car decreased by a further 5.2%.
a. Calculate the value of the car at the end of the two years.
b. What is the overall percentage change of the car at the end of the two years? Give your answer

correct to the nearest percent.
15. An amount of $55 000 is invested for 7 years in an account that grows by 6.5% every year. How much is

the investment worth at the end of the 7 years?
16. Alex has been saving his money for a new

tennis racket. He has been monitoring the
website that sells top brands and notices a
Yonex Ezone racket for $329.95. The next
week he notices there is a 20% off sale on
all rackets on this website. After talking
to some of his friends he decides to wait
until the EOFY sale in case it is marked
down further. To his delight, another 15%
is taken off the sale price and he then pur-
chases the racket. How much did Alex pay
for the racket?

17. Priscilla takes her savings of $17 000 and invests it in a fixed term deposit that pays 5% each year on the
money that is in the account. At the end of the fixed term, her savings are worth $20 663.60. Using a
trial and error method, determine the length in years of the fixed term.

18. Heidi decided to purchase a bottle of perfume for
her mother on Mother’s Day. She was able to get her
mother’s favourite perfume at 20% off the original price
of $115.50. What price did Heidi pay for the perfume?

19. Store A had to increase their prices by 10% to cover
expenses, whereas store B was having a 15% off sale
over the entire store. Sarah wanted to purchase a Blu-
ray player and assumed it would be better to get it from
store B since it was having a sale. The original price of
the Blu-ray player at store A was $185, whereas at store
B it was originally priced at $240.
a. Was Sarah’s assumption correct? Prove this

mathematically.
b. What is the difference in the prices of the Blu-ray player?

20. A classmate was completing a discount problem where she needed to calculate a 25% discount on $79.
She misread the question and calculated a 20% discount to get $63.20. She then realised her mistake and
took a further 5% from $63.20. Is this the same as taking 25% off $79? Use calculations to support your
answer.
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4.5 Simple interest
4.5.1 Principal, interest and value
When you put money in a financial institution such as a bank or credit union, the amount of money you start
with is called the principal.

People who place money in a bank or financial institution (investors) receive a payment called interest
from the financial institution in return for leaving their money in the financial institution.

The amount of interest is determined by the interest rate.
An interest rate is quoted as a percentage for a given time period, usually a year. For example, a bank might

offer 5.8% per year interest on its savings accounts. This is also written as 5.8% per annum, or 5.8% p.a.

4.5.2 Simple interest calculations
Simple interest is the interest paid on the principal amount of an investment.

The amount of interest paid each time period is based on the principal, so the amount of interest is constant.
For example, $500 placed in an account that earns10%simple interest per year earns $50 each year, as shown
in the following table.

Time period (years)
Amount of money at the start

of the year
Amount of interest after one

year

1 $500 $50
2 $550 $50
3 $600 $50
4 $650 $50

The total interest earned is 4×50 = $200, so the value of the investment after 4 years is 500+200 = $700.
Simple interest is calculated using the formula below.

I = P × R × T
100

where I = interest
P = principal
R = interest rate (as a percentage)
T = the number of time periods for which the money is invested.

If R is given as a percentage per year, then the time, T, must be given in years. If R is given as a percentage
per month, then T must be given in months.

The total amount of money is known as the value of the investment.

Value = principal (P) + interest (I)
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WORKED EXAMPLE 14

A real estate developer offers investors a chance to invest in their latest development. If $10 000 is
invested, the developer will pay 11.5% simple interest per year for 5 years. Calculate the value of
the investment.

THINK WRITE

1. Identify the known quantities. P = 10 000
R = 11.5%
T = 5

2. Calculate the amount of interest (I) using the

formula I =
P × R × T

100
.

Interest =
10 000 × 11.5 × 5

100

= $5750
3. The value of the investment after 5 years is the sum

of the interest ($5750) and the principal ($10 000).
Value = 10 000 + 5750

= 15 750

4. Answer the question. The value of the investment after 5
years is $15 750.

In some cases, the time period for which the money is invested is not a multiple of the time quantity that the
interest rate is quoted as; for example, if the interest rate is given as a per year rate and the money is invested
for 3 months. In these instances it is necessary to calculate the equivalent interest rate for the time units for
which the money is invested.

WORKED EXAMPLE 15

A bank offers interest on its savings account at 4% per year. If a Year 11 boy opens an account
with $600 and leaves his money there for 4 months, how much interest does he earn?

THINK WRITE

1. The interest rate period is per year and the amount
of time the money is invested for is in months.
Calculate an equivalent monthly interest rate. Since
there are 12 months in a year, divide the annual
interest rate by 12 to get a monthly interest rate.

4
12

=
1
3

4% per year is
1
3

% per month.

2. Identify the known quantities. Note that we are now
dealing in months, rather than years.

P = 600

R =
1
3

T = 4months

3. Calculate the amount of interest (I) using the

formula I =
P × R × T

100

Interest =
600 × 1

3 × 4

100

= 8

4. Answer the question. The total interest earned for 4
months is $8.
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4.5.3 Calculating the interest rate
If the interest (I), principal (P) and time period (T) are known, it is possible to calculate the interest rate using
the simple interest formula.

WORKED EXAMPLE 16

A Year 11 girl is paid $65.40 in interest for an original investment of $800 for 2 years. What is the
annual interest rate?

THINK WRITE

1. Identify the known quantities.
• interest (I)
• principal (P)
• time period (T)

I = $65.40
P = $800
T = 2 years

2. Substitute the values into the formula

I =
P × R × T

100
.

65.40 =
800 × R × 2

100

3. Solve the equation for R to find the annual interest
rate by:
• multiplying both sides by 100
• dividing both sides by 1600.

65.40 =
1600 × R

100

65.40 × 100 = 1600 × R
6540
1600

= R

R = 4.09
4. Answer the question. The annual interest rate is 4.09%.

Similarly, the formula could be used to find P if I, R and T are known:

I =
P × R × T

100

P =
100I
R × T

and it could be used to find T if I, P and R are known:

I =
P × R × T

100

T =
100I
P × R
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Exercise 4.5 Simple interest

1. In your own words, explain the difference in meaning in the following pairs of terms:
a. principal and value of the investment
b. amount of interest and interest rate.

2. WE 14 A film producer offers investors the chance to
invest in his latest movie. If $20 000 is invested, the
producer will pay 22.3% simple interest per year for 2 years.
Determine the value of the investment at the end of the
2 years.

3. MC If an investment of $400 pays 8% simple interest per year, then the value of the investment at the
end of 3 years is:

$32.A. $96.B. $432.C. $496.D.
4. Calculate the simple interest paid on the following investments.

a. $500 at 6.7% per year for 2 years
b. $500 at 6.7% per year for 4 years
c. $1000 at 6.7% per year for 4 years

5. Calculate the amount of interest paid on a $1000 investment at 5% for 5 years.
6. WE 15 A bank offers interest on its savings account of 6% p.a.

If a Year 11 girl opens an account with $750 and leaves
her money there for 5 months, how much interest does
she earn?

7. MC If the annual interest rate is 8%, then the monthly
interest rate is:

0.8%.A. 0.77%.B.
0.67%.C. 0.6%.D.

8. Calculate the interest paid on the following investments.
$500 invested at 8% per annum for 1 montha.

$500 invested at 8% per annum for 3 monthsb.

$500 invested at 8% per annum for 6 monthsc.

9. Calculate the value of the following investments.
$1000 invested at 10% p.a. for 10 yearsa.

$1000 invested at 12% p.a. for 10 monthsb.
$1000 invested at 6% p.a. for 3 yearsc.

10. A bank offers investors an annual interest rate of 9% if they buy a term deposit. If a customer has $5600
and leaves the money in the term deposit for 2.5 years, what is the value of the investment at the end of
the 2.5 years?

11. WE16 A Year 11 girl is paid $79.50 in interest for an original investment of $500 for 3 years. What is
the annual interest rate?

12. Bank A offers an interest rate of 7.8% on investments, while Bank B offers an interest rate of 7.4% in

the first year and 7.9% in subsequent years. If a customer has $20 000 to invest for 3 years, which is the
better investment?

13. MC If the total interest earned on a $6000 investment is $600 after 4 years, then the annual interest
rate is:

10%.A. 7.5%.B. 5%.C. 2.5%.D.
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14. Determine the annual interest rate on the following investments.
a. Interest = $750, principal = $6000, time period = 4 years
b. Interest = $924, principal = $5500, time period = 3 years
c. Interest = $322, principal = $7000, time period = 3months

15. An online bank has a special offer on term deposits as shown below.

The fine print at the bottom of the web page contains the following information:

Rates shown above are the nominal interest rates for a term deposit of $10 000. Interest is payable at
maturity and if you choose a -month deposit you can request interest to be transferred to you every
month, once a quarter, at six months or at maturity.

a. For each of the offers, use technology to determine the total amount of the term deposit at the end of
the term.

b. Calculate the final amount in a 24-month term deposit that was opened with $10 000 if the interest is
calculated on the new total when the interest is added to the account:

annuallyi.

at the end of every monthii.

at the end of every quarteriii.

at the end of each six-month period.iv.

c. Which of the interest payment options from part b would you choose? Why?
16. Your parents decide to borrow money to improve

their boat but cannot agree which loan is the bet-
ter value. They would like to borrow $2550. Your
mother goes to Bank A and finds that they will
lend the money at 11 1

3% simple interest per year
for 3 years. Your father finds that Bank B will lend
the $2550 at 1% per month simple interest.

a. Which bank offers the best rate over the three years?
b. Provide reasons for your answer to part a.

A loan is an investment in reverse; you borrow money from a bank and are charged interest. The value of a
loan becomes its total cost.
17. A worker wishes to borrow $10 000 from a bank, which charges 11.5% interest per year. If the loan is

over 2 years:
a. calculate the total interest paid.
b. calculate the total cost of the loan.

18. Most loans require a monthly payment. The monthly payment of a simple interest loan is calculated by
dividing the total cost of the loan by the number of payments made during the term of the loan.

Determine the monthly payment for the loan in question 17 above.
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4.6 Review: exam practice
4.6.1 Summary
Calculate percentages
The term ‘per cent’ means per hundred or out of 100.

• A percentage can be converted to a fraction or decimal by dividing the percentage by 100.
• To convert a decimal or fraction to a percentage, multiply by 100.
• When multiplying a decimal by 100, move the decimal point two places to the right.
• To find the percentage of an amount, convert the percentage to a decimal and multiply by the amount.
• To find 10% of an amount, divide by 10 or move the decimal point one place to the left.
• To find 5%, halve 10%.
• To find 20%, double 10%.
• To find 15%, add 10% and 5%.
• To find 25%, double 10% and add 5%.

Express as a percentage
To express an amount as a percentage of another, write the amount as a fraction and then convert the fraction
to a percentage by multiplying by 100.

• When expressing one amount as a percentage of another, make sure that both amounts have the same
units.

• To find a percentage discount, find the fraction
Amount Saved
Original Price

and multiply by 100.

Percentage decrease and increase
The percentage discounted price can be calculated two ways:

Method 1:
• Calculate the discount by multiplying the or ginal price by the percentage expressed as a decimal.
• Subtract the discount from the or ginal price.

Method 2:
• Discounted amount = (1 − Percentage discount

100 ) × Original price

We calculate the percentage increase in price in a similar way to the percentage decrease, however instead
of subtracting the discounted value we add the extra percentage value.

To calculate the percentage discount, write the fraction as the discounted amount divided by the original
amount, then multiply by 100.

Simple interest
Simple interest is the interest paid on the principal amount of an investment.

Simple interest is calculated using the following formula.

I = P × R × T
100

where I = interest
P = principal
R = interest rate (as a percentage)
T = the number of time periods for which the money is invested.
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Exercise 4.6 Review: exam practice

A summary of this topic is available in the Resources section of your eBookPLUS at www.jacplus.com.au.

Simple familiar

1. The percentage 45% expressed as a simplified fraction is:
1
4
.A.

9
20

.B.
3
20

.C.
9
25

.D.

2. 64% of 280 is closest to:
210.A. 79.B. 179.C. 101.D.

3. 270m of 1.5 km as a percentage is closest to:
18%.A. 24%.B. 14%.C. 27%.D.

4. The cost of a $16 000 new car increased by 7.5%. The amount by which the car increased in price is
closest to:

$750.A. $950.B. $1200.C. $1000.D.
5. The annual salary of a sales assistant increased from $45 000 to $48 600. The percentage salary

increase is:
4%.A. 5%.B. 6%.C. 8%.D.

6. Air contains 21% oxygen, 0.9% argon, 0.1% trace gases and the remainder is nitrogen. The percentage
of nitrogen in the air is:

100%.A. 50%.B. 35%.C. 78%.D.
7. A tree was planted when it was 2.3m tall. In the first year after planting it grew by 30% and in the

second year by 12%. At the end of the second year after planting, the height of the tree is closest to:
3.35m.A. 2.66m.B. 4.56m.C. 3.95m.D.

8. The sale price of the car is:

5%
discount

$30 000A. $25 000.
B. $27 000.
C. $28 000.
D. $28 500.

9. If a house that cost $200 000 to build is sold for
$10 000 less, then the percentage discount is:

95%.A.

5%.B.
90%.C.
10%.D.

10. If an investment of $400 pays 8% simple interest per year, then the value of the investment at the end of
3 years is:

$32.A. $96.B. $432.C. $496.D.
11. If the annual interest rate is 8%, then the monthly interest rate is:

0.8%.A. 0.77%.B. 0.67%.C. 0.6%.D.
12. If the total interest earned on a $6000 investment is $600 after 4 years, then the annual interest rate is:

10%.A. 7.5%.B. 5%.C. 2.5%.D.

Complex familiar

13. The winner of a football tipping competition wins 65% of the prize pool, second place wins 20% and
third place receives what is left over. The prize pool is $860. Calculate the amount:

first prize wins.a. second prize wins.b. third prize wins.c.
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14. Laptops were on a weekend sale, where
they were reduced by 30%. For a laptop
valued at $1500, calculate:
a. the amount of money saved.
b. the sale price of the laptop.

15. Express the following as percentages.
a. 756m of 2.7 km
b. 45 g of 0.85 kg
c. 15 c of $2.90
d. 45 sec of 1.5 min

16. A person invests $100 each month, earning
simple interest of 1% per month for 4 months.
a. Calculate the interest on the first investment, which earns interest for 4 months.
b. Calculate the interest on the second, third and fourth investments, which earn interest for 3 months, 2

months and 1 month respectively.
c. Calculate the total value of the investment at the end of the 4 months.

Complex unfamiliar

17. An expensive lamp has a regular price of $200. At that price the shop expects
to sell 4 lamps per month.

• If offered at a discount of 10%, the shop will sell 8 lamps per month.
• If offered at a discount of 20%, the shop will sell 16 lamps per month.
• If offered at a discount of 30%, the shop will sell 20 lamps per month.
• These lamps cost the shop $100 each.
a. Determine the total value of the sales in each of the 3 discount cases above.
b. Which discount results in the highest total sales?

18. Anastasia is holding a birthday party and she has invited 25 friends and 15 family members.
a. Express the number of friends as a percentage of the total number of people invited.
b. Express the number of family member as a percentage of the total number of people invited.
c. For catering purposes, 25% of people are vegetarians and 75% of people like desserts. How many

people are vegetarians and how many like desserts?
d. On the day, not everybody turns up. Anastasia couldn’t remember exactly how many turned up, but

remembered that they had to reduce the amount of food by 20%. How many people turned up?
19. A pathologist was paid $104 000 last year.

a. What is the pathologist’s fortnightly salary (assume 26 fortnights per year)?
b. What is the pathologist’s annual superannuation payment (assume 11% per year)?
c. The pathologist is offered a pay increase of 5.5% for next year. What is her new fortnightly salary?
d. The pathologist can save $20 000 each year towards a new house. What percentage of her new annual

salary is this?
e. Assuming an 80-hour work fortnight, what is the pathologist’s new hourly wage?
f. The pathologist’s union also gets the employer to pay 50% extra for any overtime (over 80 hours per

fortnight). If the pathologist worked 92 hours last fortnight, what was her pay for that fortnight?
g. The pathologist pays income tax according to the following table.
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Income Tax rate Tax payable

0 and $18 200 0% Nil

$18 201 and $37 000 19% 19 cents for each $1 over $18 200

$37 001 and $90 000 32.5% $3572 plus 32.5 cents for each dollar over $37 000
$90 001 and $180 000 37% $20 797 plus 37 cents for each dollar over $90 000
$180 001 and above 45% $54 097 plus 45 cents for each dollar over $180 000

Calculate the pathologist’s annual tax based on her new salary.

20. a. If you increase $100 by 30% and then decrease the new amount by 30%, will you end up with more
than $100, less than $100 or exactly $100?

b. Explain your answer to part a, using mathematics to support your answer.
c. If you decrease $100 by 30% and then increase the new amount by 30%, will you end up with more

than $100, less than $100 or exactly $100?
d. Explain your answer to part c, using mathematics to support your answer.
e. Find the percentage change needed in parts a and c above to get back to the original $100 from the

new amount.
f. Is the percentage change in part a greater than or less than the percentage change in part c? Why?
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Answers
Chapter 4 Percentages
Exercise 4.2 Calculate percentages
1. a. 12

25 b. 67
250

c. 31
250 d. 1

125

2. a. 23
25 b. 593

800

c. 2
3

3. a. 22
25 b. 1

4

c. 23
2500 d. 71

200

e. 38
125 f. 291

400

4. a. 0.73 b. 0.943
5. a. 0.024 96 b. 0.0062
6. a. 0.43 b. 0.39

c. 0.80 d. 0.4725
e. 0.2405 f. 0.0083

7. a. 21% b. 80%
8. a. 65.2% b. 32%
9. a. 55% b. 83%

c. 50% d. 87.5%
e. 220% f. 165%

10. a. 72 b. 80.64 kg

11. a. 157.5 b. $28.81
12. a. 88 b. 327 kg

c. 31m d. 217
e. 753 g f. 956

13. $59.50
14. $24
15. a. $5.60 b. 12.5 kg

16. a. 55.5 b. 137

17. 56

18. 644 000

19. $495
20. 6 525 litres

21. a. 14 cents b. $3.24
c. 15 cents d. $3.39

22. $131.25
23. a. $1 375 b. $159.50 c. $407
24. a. i. $52.00 ii. $19.60 iii. $71.92

b. $35.88
25. Save $87.75

26. a. John spends: $420
Jane spends: $336,
John spends more

b. $84

Exercise 4.3 Express as a percentage
1. a. 64% b. 65%

c. 30%
2. a. 74% b. 53%

c. 65%
3. a. 44% b. 38%

c. 26% d. 60%
e. 34% f. 38%

4. a. 34.1% b. 74.1%
c. 70.4% d. 72.2%
e. 17.0% f. 72.3%

5. 17.7%
6. 30%
7. a. 34.0% b. 6.2% c. 3.4%

d. 0.1% e. 27.3% f. 15.9%
g. 5.8% h. 20.0%

8. 46.15%
9. 25%

10. 87.27%
11. 7.8%
12. 88.9%
13. 29.0%
14. a. $152 b. 18.7%

15. Top 1: 40% discount
Shoes 1: 40% discount
Top 2: 40% discount
Shoes 2: 35.5% discount

Exercise 4.4 Percentage decrease and increase
1. a. $446.25 b. $148.75
2. a. $111.96 b. $27.99
3. a. $522.50 b. $495

c. $467.50 d. $440
e. $385 f. $275

4. a. 3025 L b. 51 975 L

5. a. $7 b. $77
6. $2687.50
7. a. $207.90 b. $1815

c. $167.75 d. $184.64
8. a. i. $465 ii. $240 iii. $652.50

iv. $1378.50 v. $3250 vi. $3937.50
b. i. $15 965 ii. $8240 iii. $22 402.50

iv. $47 328.50 v. $68 250 vi. $82 687.50
9. a. $35 b. $89.70

c. $27 d. $148.50
10. No you cannot get clothes for free.

You get 50% off the already reduced price. This means the
price is first halved, then another 50% off means it is halved
again, so you are paying one quarter of the original price.
For example, if something originally costs $160:
0.5 × $160 = $80
0.5 × $80 = $40
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11. a. Camera: $86.67
iPhone: $95
Speakers: $90
Bike: $90
The iPhone is reduced by $95 which is the largest.

b. Both the speakers and bike are reduced by $90.
c. $8.33
d. 30%

12. a.
End year % depreciation Depreciation ($) Value ($)

First 10% $3 500 $31 500

Second 7.5% $2362.5 $31 500 − 2362.5
= $29 137.50

Third 6% 0.06 × 29 137.5
= $1748.25

$27 389.25

Fourth 5% $1369.46 $26 019.79

Fifth 4% $1040.79 $24 979

b. $23 039.83
13. a. 2583 b. $255 725

14. a. $36 630.72 b. 87%
15. $85 469.26
16. $224.37
17. 4 years.

18. $92.40
19. a. Store A: $203.50

Store B: $204
No, Sarah was not correct, store A was cheaper.

b. 50 cents

20. Method 1: $60.04
Method 2: $59.25
No, it is not the same since taking the 5% discount after the 20% discount is on the reduced value of $63.20, thus this method
gives a smaller discount.

Exercise 4.5 Simple interest
1. a. Principal is the amount of money you start with and

value of the investment is the combination of the
principal and interest.

b. Interest is a payment from the financial institution and
interest rate is the percentage that determines the
amount of interest.

2. $28 920

3. D

4. a. $67 b. $134 c. $268
5. $250
6. $18.75
7. C

8. a. $3.33 b. $10 c. $20
9. a. $2000 b. $1100 c. $1180

10. $6860
11. 5.3%
12. Bank A

13. D

14. a. 3.125% b. 5.6% c. 18.4%
15. a. $10 187.50

$10 217.50
$10 900

b. i. $10 920.25 ii. $10 939.90
iii. $10 936.25 iv. $10 930.83

c. Receiving interest payments at the end of each month is
the best option. This is because the interest received at
the end of each month is reinvested to earn ‘interest on
interest’ more quickly than the other option.

16. a. Bank A
b. Total interest for Bank A: $867

Total interest for Bank B: $918
17. a. $2300 b. $12 300

18. $512.50

Exercise 4.6 Review: exam practice
1. B

2. C

3. A
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4. C

5. D

6. D

7. A

8. D

9. B

10. D

11. C

12. D

13. a. $559 b. $172 c. $129
14. a. $450 b. $1050
15. a. 28% b. 5.29% c. 5.17%

d. 50%
16. a. $4 b. $3, $2, $1 c. $410
17. a. $1440, $2560, $2800 b. 30%
18. a. 62.5% b. 37.5%

c. Vegetarians = 10
Dessert = 30

d. 32

19. a. $4000 b. $11 440 c. $4220
d. 18.23% e. $52.75 f. $5169.50
g. $28 093.40

20. a. Less than $100
b. 30% of $100 is $30

$100 + $30 = $130
30% of $130 is $39
$130 − $39 = $91
This shows the final result is less than $100.

c. Less than $100
d. 30% of $100 is $30

$100 − $30 = $70
30% of $70 is $21
$70 + $21 = $91
This shows the final result is less than $100.

e. 23%, 43%
f. The percentage change in part a is less than the

percentage change in part c because the new amount in
part a is greater than the original so needs to decrease.
The new amount in part c is lower than the original so
needs to be multiplied by itself (100%) plus the extra
percentage (43%) to increase it back to the original
amount.
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