
i
i

“c02Ratios_print” — 2018/8/2 — : — page 33 — #1 i
i

i
i

i
i

CHAPTER 2
Ratios

2.1 Overview

LEARNING SEQUENCE
2.1 Overview
2.2 Introduction to ratios
2.3 Ratios of two quantities
2.4 Divide into ratios
2.5 Scales, diagrams and maps
2.6 Review: exam practice

CONTENT
In this chapter, students will learn to:
• demonstrate an understanding of the fundamental ideas and notation of ratio
• understand the relationship between fractions and ratio
• express a ratio in simplest form using whole numbers
• find the ratio of two quantities in its simplest form
• divide a quantity in a given ratio [complex]
• use ratio to describesimple scales [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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2.2 Introduction to ratios
Ratios are used in our daily lives both at home and at work. The use of ratios is required in areas such as
building and construction, cooking, engineering, hair dressing, landscaping, carpentry and pharmaceuticals,
just to name a few.

2.2.1 What is a ratio?
A ratio is a way of comparing two or more numbers or quantities. The numbers are separated by a colon and
they are always whole numbers.

The picture shown represents two scoops of chocolate ice-cream and one scoop of vanilla ice-cream. The
ratio of chocolate ice-cream to vanilla ice-cream is 2 scoops to 1 scoop or 2 : 1 (two to one).

The basic notation for ratio is

a : b

where a and b are two whole numbers, and is read as ‘a is to b’.
NOTE: When writing a ratio, the order in which it is

written is very important.
The ratio chocolate ice-cream : vanilla ice-cream = 2 : 1,

while the ratio vanilla ice-cream: chocolate ice-cream =
1 : 2

There are also ratios with more than two values. For
example, the ratio flour to sugar to water in a recipe could
be flour : sugar :water = 3 : 1 : 4. In other words, the recipe
requires for every 3 parts of flour, 1 part of sugar and 4 parts
of water.

WORKED EXAMPLE 1

What is the ratio of the black to the coloured
layers of licorice in the picture?

THINK WRITE/DRAW

1. Determine the order in which to write the ratio. Black layers: coloured layers

2. Write the ratio in simplest form. 2 : 3
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2.2.2 Ratios as fractions
Ratios can be written in fraction form, a : b =

a
b
. Fractions should always be written in simplest form.

WORKED EXAMPLE 2

What is the ratio of red-bellied macaw
parrots to orange-bellied macaw parrots
in the picture? Express the ratio in
fraction form.

THINK WRITE/DRAW

1. Count the number of red-bellied
macaws.

2 red-bellied macaw parrots

2. Count the number of orange-bellied
macaws.

5 orange-bellied macaw parrots

3. Express the ratio in simplest form
and in order.

Red-bellied macaws : orange-belliedmacaws = 2 : 5

=
2
5

2.2.3 Equivalent ratios
Equivalent ratios are equal ratios. To find equivalent ratios multiply or divide both sides of the ratio by the
same number.

Some equivalent ratios to 2 : 5 are:

2 × 2 : 5 × 2 = 4 : 10
2 × 3 : 5 × 3 = 6 : 15
2 × 10 : 5 × 10 = 20 : 50

Some equivalent ratios to 100 : 40 are:

100 ÷ 2 : 40 ÷ 2 = 50 : 20
100 ÷ 20 : 40 ÷ 20 = 5 : 2
100 ÷ 10 : 40 ÷ 10 = 10 : 4

Equivalent fractions are calculated in the same way as equivalent ratios.

2
5

×
3
3

=
6
15

and
100
40

÷
5
5

=
20
8
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WORKED EXAMPLE 3

Use equivalent ratios to determine the values of the pronumerals in the following.
3 : 10 = 24 : aa. 45 : 81 : 27 = b : c : 3b.

THINK WRITE/DRAW

a. 1. The left-hand sides of both ratios are given.
To determine the factor, divide 24 by 3. The
result is 8.

Hence, multiply both sides of the first ratio by 8. 3 × 8 : 10 × 8 = 24 : 80
2. Write the answer. a = 80

b. 1. The right-hand sides of both ratios are given. To
determine the factor, divide 27 by 3. The result is 9.

45 : 81 : 27 = b : c : 3

Hence, divide all sides of the first ratio by 9. 45 ÷ 9 : 81 ÷ 9 : 27 ÷ 9 = 5 : 9 : 3
2. Write the answer. b = 5 and c = 9

2.2.4 Simplifying ratios
There are times when the ratio is not written in its simplest form. In the picture below, there are 16 chocolates:
4 white chocolates and 12 milk chocolates.

The ratio between the white and the milk chocolates is 4 to 12.

White chocolates : milk chocolates = 4 : 12

Notice that this ratio can be simplified by dividing both values by 4 because
4 is the highest common factor of both 4 and 12. This ratio becomes:

white chocolates : milk chocolates = 1 : 3.

In other words, this means that for every white chocolate there are 4 milk
chocolates.

We can say that 4 : 12 = 1 : 3.
Expressed in fraction form the ratio becomes:

4
12

÷
4
4

=
1
3

Unless otherwise stated, ratios should always be written in their simplest form.

WORKED EXAMPLE 4

Express the ratio of antique chairs to tables in its simplest form.a.

Express the ratio in fraction form.b.
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THINK WRITE/DRAW

a. 1. Count the number of the first part of the ratio
(chairs).

10 chairs

2. Count the number of the second part of the ratio
(tables).

4 tables

3. Write the ratio. Chairs: tables = 10 : 4

4. Both 10 and 4 can be divided exactly by 2. So, the
highest common factor of 10 and 4 is 2.
Write the ratio in its simplest form by dividing both
sides by their highest common factor.

10
2

:
4
2

= 5 : 2

b. 1. Write the ratio in fraction form. 5 : 2 =
5
2

2.2.5 Ratios and decimal numbers
What do we do with ratios written in the form 2 : 3.5? We said before that ratios must be expressed as whole
numbers. We can convert 3.5 into a whole number by multiplying it by 10:

3.5 × 10 = 35

If we multiply the right-hand side of the ratio by 10 we have to multiply the left-hand side of the ratio by
10 also in order to keep the ratio unchanged.

2 × 10 : 3.5 × 10 = 20 : 35

Ratios should be expressed in simplest form so divide both sides of the ratio by the highest common factor
of 20 and 35, which is 5.

20 ÷ 5 : 35 ÷ 5 = 4 : 7

Decimal numbers with two decimal places will need to be multiplied by 102 or 100.
Decimal numbers with three decimal places will need to be multiplied by 103 or 1000.
The number of decimal places will give the power of ten required.

WORKED EXAMPLE 5

Express the ratio 4.9 : 0.21 in its simplest form using whole numbers.

THINK WRITE/DRAW

1. Multiply both side of the ratio by 100 because the
largest number of decimal places is two on the
right-hand side of the ratio.

4.9 × 100 : 0.21 × 100 = 490 : 21

2. Divide both sides of the ratio by the highest
common factor of the two numbers.
The highest common factor of both 490 and 21 is 7.

490 ÷ 7 : 21 ÷ 7 = 70 : 3

3. Write the ratio in its simplest form. 4.9 : 0.21 = 70 : 3
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Exercise 2.2 Introduction to ratios

1. WE1 Determine the ratio of white flowers (camomile) to
purple flowers (bluebell) in the picture shown.

2. The abacus shown has white, green, yellow, red and blue
beads. State the following as ratios:
a. blue beads to yellow beads.
b. red beads to green beads.
c. white breads to red beads.

3. WE2 Convert the following ratios into fractions.
3 : 5a. 4 : 28b.

6 : 11c. 5 : 2d.

4. Using the letters in the word MATHEMATICS, express the following as ratios.
vowels to consonantsa. consonants to vowelsb.

letters E to letters Ac. letters M to letters Td.

5. In the picture at right there are eleven students.
Express the following as ratios:
a. girls to boys.
b. boys to girls.

6. In the diagram below there are 12 shapes altogether.

Express the following as ratios:
circles to quadrilaterals.a. squares to rectangles.b.

rectangles to circles.c. squares to circles.d.

7. Express the following ratios in fraction form.
2 : 3a. 9 : 8b. 15 : 49c. 20 : 17d.

8. WE3 Determine the value of the pronumerals in the following equivalent ratios.
121 : 66 = a : 6a. 3 : 2 = b : 14b.

9. Determine the value of the pronumerals in the following equivalent ratios.
2 : 7 : 8 = 10 :m : na. 81 : a : 54 = 9 : 5 : bb.

10. Determine the value of the pronumerals in the following equivalent ratios.
7 : 4 = x : 16a. a : 9 : b = 1 : 3 : 7b. 5 : b = 15 : 30c. 18 : 12 = 3 :md.
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11. MC Which of the following ratios is not an equivalent ratio to 12 : 8?
6 : 4A. 24 : 16B. 60 : 40C. 11 : 7D.

12. MC Which of the following fractions is an equivalent fraction to 39
65?

78
120A. 13

21B. 6
10C. 13

195D.

13. WE4 What is the ratio of orange balls to black and white balls
in the picture shown? Express your answer in its simplest fraction
form.

14. Convert the ratio 56 : 42 into a fraction in its simplest form.
15. Simplify the following ratios.

120
36a. 1000 : 200b.

33
2200c. 58 : 116d.

36 : 24 : 60e. 315 : 180 : 360f.

16. WE5 Express the given ratios in simplest form using whole numbers.
a. 2.5 : 1.5
b. 3.6 : 4.2
c. 0.11 : 1.1

17. Express the following ratios in simplest form using whole numbers.
1.8 : 0.32a. 1.6 : 0.24b. 1.15 : 13.8c.

18. Express the following decimal ratio in simplest form using whole numbers.
0.3 : 1.2a. 7.5 : 0.25b. 0.64 : 0.256c. 1.2 : 3 : 0.42d.

19. In a class there are 28 students. If the number of girls in this class is 16, determine
a. the number of boys in the class.
b. the ratio of boys to girls in its simplest form.

20. a. State the ratio length to width for the rectangle below.

5.5 m

2.5 m

b. State the ratio length to width to height for the rectangular prism below.

3.3 cm

1.1 cm

2.2 cm

21. Using a calculator, a spreadsheet or otherwise express the following ratios as fractions in simplest form.
18 : 66a. 20 : 25b. 30 : 21c. 56 : 63d.

10 : 100e. 728 : 176f. 550 : 660g. 3200 : 7300h.

22. Using a calculator, a spreadsheet or otherwise determine ten equivalent fractions to the following
fractions.

3
5a. 1080

840b.
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2.3 Ratio of two quantities
Ratios are used to compare the quantities of ingredients when making a mixture. For example, the mortar
necessary for building a brick wall is usually prepared by the ratio of cement to sand as 1 : 3. Pharmacists are
required to use ratios in the preparation of medicines. Chefs use ratios in every meal they cook.

2.3.1 Weight ratios
Food is a very important part of everyone’s life. A recipe involves ratios. If a recipe says 3 cups of flour and
1 cup of sugar, it means that the recipe requires 3 cups of flour for every 1 cup of sugar, so the ratio flour :
sugar = 3 : 1.

What if the recipe requires 300 grams of flour and 100
grams of sugar? We can calculate the ratio flour to sugar
by simplifying the quantities given.

flour: sugar = 300 g: 100 g

The highest common factor of 300 and 100 is 100. To
simplify the ratio, divide both sides of the ratio by 100.

flour: sugar = 3 : 1
NOTE:

1. Usually, units are not written in ratios.
2. To find ratios of quantities always write all quantities

in the same unit.

Metric conversions of weight
Metric units of weight are converted in the following way:

1 kg = 1000 g
1 tonne = 1000 kg

WORKED EXAMPLE 6

Peas and corn is a common combination of frozen
vegetables.
Determine the ratio of 500 g peas to 400 g corn.

THINK WRITE/DRAW

1. Ensure that the two quantities are written in the
same units (both are in grams).

500 g peas
400 g corn

2. Write the quantities as a ratio without units. Peas : corn = 500 : 400
3. Simplify the ratio by dividing both sides by their

highest common factor.
500÷ 100 : 400÷ 100

As 100 is the highest common factor of 500 and
400, divide both sides of the ratio by 100.

500
100

:
400
100

= 5 : 4

4. Write the ratio in its simplest form. Peas : corn = 5 : 4
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2.3.2 Length ratios
Leonardo da Vinci was a famous painter, architect, sculptor, mathematician, musi-
cian, engineer, inventor, anatomist and writer. He painted the famous Mona Lisa
whose face has the ‘golden ratio’. The golden ratio distributes height and width
according to the ratio 34 : 21. For the Mona Lisa this is

Height of face : width of face = 34 : 21
Ratios of lengths are calculated in the same way as the ratios for weights.

Metric conversions of length
Recall the relationship between the metric units of length. The following diagram
can be used for quick reference.

km

÷ 1000 ÷ 100 ÷ 10

m cm mm

× 1000 × 1000 × 1000

WORKED EXAMPLE 7

The window in the picture has a width of 1000mm and a height of 1.75m.
Calculate the ratio of width to height.

THINK WRITE/DRAW

1. Convert both lengths into cm. The most appropriate
unit is cm because converting 1.75m into cm will
change the decimal number into a whole number.

1000mm = 100 cm
1.75m = 175 cm

2. Write the lengths as a ratio without units. width : height = 100 : 175

3. Simplify the ratio by dividing both sides by their
highest common factor.

100
25

:
175
25

As 25 is the highest common factor of 100 and 175,
divide both sides of the ratio by 25.

= 4 : 7

4. Write the ratio in its simplest form. width: height = 4 : 7

2.3.3 Area ratios
Areas are enclosed surfaces. Many municipalities have strict building and landscaping
guidelines. Landscape architects use ratios to calculate area of land to area of building
and area of pavement to area of grass.

The diagram at right is a sketch of a paved backyard (blue) with an area of 50m2

and a garden (green) with an area of 16m2.
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The ratio of the paved area to the garden area is

paved area : garden area = 50m2 : 16m2

= 50 : 16
= 25 : 8

Metric conversions of area
Recall the relationship between the metric units of area. The diagram shown can be
used for quick reference.

km2

÷ 10002 ÷ 1002 ÷ 102

m2 cm2 mm2

× 10002 × 1002 × 102

WORKED EXAMPLE 8

Kazem has a bedroom with an area of 200 000 cm2. The whole
house has an area of 160m2.

Determine the ratio of the bedroom’s area to the area of
the whole house.

THINK WRITE/DRAW

1. Convert both areas into m2 because
converting 200 000 cm2 into m2 will
simplify this value.

Area of bedroom = 200 000 cm2 = 20m2

Area of house = 16m2

2. Write the areas as a ratio without
units.

Area of bedroom : area of house = 20 : 160

3. Simplify the ratio by dividing both
sides by their highest common factor
of 20.

=
20
20

:
160
20

4. Write the ratio in its simplest form. Area of bedroom : area of house = 1 : 8

2.3.4 Volume and capacity ratios
The volume of an object is the space taken up by the object. A cube of length
1 cm, width 1 cm and height 1 cm, takes up a space of 1 × 1 × 1 = 1 cm3.

1 cm

1 cm

1 cm

The capacity of an object is the maximum amount a container can hold. A
container in the shape of a cube of length 1 cm, width 1 cm and height 1 cm,
can hold 1 × 1 × 1 = 1 cm3 = 1mL of liquid.
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Metric conversions of volume and capacity
Recall the relationship between the metric units of volume.
The diagram shown can be used for quick reference.

km3

÷ 10003 ÷ 1003 ÷ 103

m3 cm3 mm3

× 10003 × 1003 × 103

Volume units are converted to capacity units using the following conversions.

1 cm3 = 1mL

1000 cm3 =
1

1000
m3 = 1L

1L = 1000mL

WORKED EXAMPLE 9

Salila and Devi have just installed two rain-water
tanks; one for household use and one for watering
the garden.

The household tank has a volume of 10 000 000 cm3,
while the tank for watering the garden has a volume
of 45m3.
Determine the ratio of the volume of the household
water tank to the volume of the tank for watering the
garden.

a.

Determine the ratio of the capacities of the two water
tanks.

b.

THINK WRITE/DRAW

a. 1. Convert both quantities to the same
unit.

Volume of household tank = 10 000 000 cm3 = 10m3.

The most appropriate unit is m3

because converting 10 000 000 cm3

into m3 will simplify this value.

Volume of garden tank = 45m3

2. Write the volumes as a ratio without
units.

Household tank : garden tank = 10 : 45

3. Simplify the ratio by dividing both
sides by their highest common factor.

10
5

:
45
5

As 5 is the highest common factor of
10 and 45, divide both sides of the
ratio by 5.

= 2 : 9

4. Write the ratio in its simplest form. Household tank : garden tank = 2 : 9
b. 1. Convert both quantities to the same

unit.
Capacity of household tanks = 10 000 000 cm3

= 10 000 L
Capacity of garden tank = 45m3 = 45 000 L
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The most appropriate unit is L
because converting 10 000 000 cm3

into L will simplify this value.

2. Write the volumes as a ratio without
units.

Capacity household tank :Capacity of garden tank
= 10 : 45

3. Simplify the ratio by dividing both
sides by their highest common factor.

10 000
5000

:
45 000
5000

As 5000 is the highest common
factor of 10 000 and 45 000, divide
both sides of the ratio by 5000.

= 2 : 9

4. Write the ratio in its simplest form. Capacity household tank : capacity of garden
tank = 2 : 9

2.3.5 Time ratios
Time is a physical quantity we use for many of our daily activities. Have you ever considered the ratio of the
time you spend on homework compared to the time you spend on social media?

If you spend 30 minutes completing homework and 10 minutes on social media, the ratio time for

homework : time on socialmedia = 30 : 10
= 3 : 1

This means that for every three minutes you spend completing homework, you spend one minute using
social media.

Conversions of time
Recall the relationship between the metric units of time. The diagram shown can be used for
quick reference.

hour minutes seconds

× 60 × 60

÷ 60 ÷ 601 hour = 60minutes,
1minute = 60 seconds
1 hour = 60 = 60minutes

= 3600 seconds

WORKED EXAMPLE 10

Emori is baking lemon cupcakes and chocolate cupcakes. It takes

him
3
4
of an hour to make the lemon cupcakes and 36 minutes to

make the chocolate cupcakes. What is the ratio of the time taken
to make the chocolate cupcakes to the time taken to make the
lemon cupcakes?
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THINK WRITE/DRAW

1. Convert both quantities to the same unit.
The most appropriate unit is minutes

because converting
3
4
of an hour into

minutes will change the fraction into a
whole number.

3
4
of an hour =

3
4

× 60minutes

= 45minutes

2. Write the times as a ratio without units. Time for chocolate cupcakes : time for lemon
cupcakes = 36 : 45

3. Simplify the ratio by dividing both sides
by their highest common factor.

36
9

:
45
9

As 9 is the highest common factor of
36 and 45, divide both sides of the
ratio by 9.

= 4 : 5

4. Write the answer. Time for chocolate cupcakes : time for lemon
cupcakes = 4 : 5

2.3.6 Money ratios
A budget planner is a way of planning where money earned is going to be spent. Budgets planners are used
by people and businesses, as well as by governments.

A family budgets $50 per week for electricity. If the family’s weekly wage is $2100, what is the ratio of
money spent on electricity per week to the total weekly wage?

Money on electricity : wage = 50 : 2100
= 1 : 42
= 1

42

Conversions of money
Recall the relationship between dollars ($) and cents.

$1 = 100 cents

1 cent = $0.01

= $
1

100

WORKED EXAMPLE 11

Jackie earns $240 per month from her part-time job.
She decides to spend $40 per month to buy her lunch from
the school canteen. If her monthly phone bill is $20, find
the ratio of the lunch money to her phone bill and to
her income per month.
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THINK WRITE/DRAW

1. Ensure that all the amounts are written in the
same units.

Monthlywage = $240
Monthly lunchmoney = $40
Monthly phone bill = $20

2. Write the amounts as a ratio without units. lunch money : phone bill : income = 40 : 20 : 240

3. Simplify the ratio by dividing all 3 parts by
their highest common factor.

40
20

:
20
20

:
240
20

As 20 is the highest common factor of 20, 40
and 240, divide all 3 parts of the ratio by 20.

= 2 : 1 : 12

4. Write the answer. Lunch money : phone bill : income = 2 : 1 : 12

Exercise 2.3 Ratios of two quantities

1. WE6 Determine the ratio of 240 000 g sand and
80 kg cement.

2. A recipe for a carrot cake has the ratio 0.5 kg flour,
100 g sugar and 250 g grated carrots. Determine the
ratio sugar : flour : grated carrots in its simplest form.

3. A puff pastry recipe requires 225 g flour, 30 g lard and
0.210 kg butter. What is the ratio
a. flour to lard?
b. butter to lard?
c. flour to butter?
d. flour to lard to butter?

4. Shane makes a dry ready mix concrete using 2.750 kg
of stone and gravel, 2500 g of sand, 1 kg of cement and water.

Calculate the ratios:
a. cement to stone and gravel.
b. sand to cement and water.
c. cement and water to sand to stone and gravel.
d. cement and water to the total quantity of materials.
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5. WE7 A wheelchair ramp has a length of
21m and a height of 150 cm. What is the
ratio of height: length?

150 cm

21 m

6. A rectangular swimming pool has length 50m, width 2500 cm
and a minimum depth of 1000mm. Calculate the ratio length:
width: depth in its simplest form.

7. Find the ratio length to width of a football field 162m long
and 144m wide.

8. WE8 The area of the small triangle, ABC, is 80 000 cm2

and the area of the large triangle, DEF, is 40m2. Write the
ratio of the area of the small triangle to the area of the large
triangle in its simplest form.

E

B

C

A

F

D

9. Earth’s surface area is approximately 510 100 000 km2.
Water covers 361 100 000 km2. Calculate the ratio of the
surface area covered with water to the total surface area
of Earth.

10. The landscape in the diagram at right represents the design of a garden
with two ponds of areas 48m2 and 640 000 cm2 respectively. The sand
area is 320 000 cm2 and the area of the table is 4m2.

For the areas given find the following ratios:
a. the area of the large pond to the area of the small pond.
b. the area of the table to the area of sand
c. the area of sand to the area of the large pond.
d. the area of the small pond to the area of the table.

11. MC Which of the conversions below is incorrect?
A. 3m = 0.003 km
B. 8.7m2 = 870 000 cm2

C. 1.5 km = 1 500 000mm
D. 19.6 L = 19 600 cm3
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12. WE9 The capacity of the glass in the picture is 250mL and the
capacity of the carafe is 1.5 L. What is the ratio of capacity of the
carafe to the capacity of the glass?

13. The two jugs shown hold 0.300 L of oil and 375mL
of water. What is the ratio volume of water to
volume of oil required for this recipe?

14. The volumes of the orange juice boxes in the figure shown
are 1.250 L and 750mL respectively. Write the ratio of the large volume to
the smaller volume in simplest fraction form.

15. Write the following ratios in simplest fraction form.
a. 70 cm3: 20 cm3

b. 560 000 cm3: 0.6m3

c. 15 cm3: 45 000mm3

d. 308 000 000 cm3: 385m3

16. WE10 The time it takes Izzy to get to school by bus is 22
minutes while the time it takes her by train is 990 seconds.
What is the ratio of the time taken by bus to the time taken
by train?

17. If a person spends 8.5 hours sleeping and 15.5 hours being
awake, what is the ratio of sleeping time to the time being awake?

18. MC The ratio of 1h 25min to 55min in its simplest form is:
11
17A. 85

55B. 5
11C. 17

11D.
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19. The capacities of the three bottles shown are 150mL, 200mL and
0.175 L respectively. Find the following ratios in simplest form:
a. the capacity of the smallest bottle to the capacity of the largest bottle.
b. the capacity of the largest bottle to the capacity of the middle bottle.
c. the capacity of the middle bottle to the capacity of the smallest bottle.
d. the capacity of the smallest bottle to the capacity of the middle

bottle to the capacity of the largest bottle.

20. WE11 Su Yi is a sales consultant and has a budget of $154
for a mobile phone, $198 for a computer and $66 for lunch.
What is the ratio between the budgets for

a. mobile phone to computer to lunch?
b. mobile phone to computer?
c. computer to lunch?
d. mobile phone to lunch?

21. Every week Sam spends $27.00 for petrol, $5.40 for his favourite
magazine and $3.60 for his prepaid calls. Calculate the ratio:

Calls

Magazines
Petrola. petrol money to the price of the magazine.

b. the price of the magazine to the money spent on the prepaid calls.
c. the money spent on the prepaid calls to petrol money.
d. petrol money to the price of the magazine and to the money spent on

the prepaid calls.
22. a. State the ratio volume of tennis ball to volume of basketball.

V = 0.0064 m3 V = 160 cm3

b. State the ratio of the capacity of lunchbox to the capacity of drink bottle.

V = 1000 cm3 Capacity = 400 mL

23. Using a calculator, a spreadsheet or otherwise write the following ratios as fractions in simplest form.
360 : 450a. 455 : 195b. 2412 : 4288c. 5858 : 32 219d. 53 856 : 20 196e.

24. Using a calculator, a spreadsheet or otherwise find 10 equivalent ratios to each of the following ratios:
19 : 7a. 720 : 480b.
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2.4 Divide into ratios
There are situations when a quantity needs to be divided
into a given ratio.

The 12 pencils in the figure can be divided into a ratio
2 : 3 : 1. This means dividing the 12 pencils into 3 groups
where the first group has twice as many pencils as the third
group, and the second group has 3 times as many pencils as
the third group. To find the number of pencils in each group,
we need to calculate the total number of parts of the given
ratio.

Add up all parts to find the total number of parts:
2 + 3 + 1 = 6 parts.

To calculate the number of pencils per part divide the
number of pencils by the total number of parts required.

12
6 = 2 pencils per part.

The ratio is 2 : 3 : 1. To find the number of pencils for each group, multiply
the parts by the number of pencils per part; in this case by 2.

2 × 2 : 3 × 2 : 1 × 2 = 4 : 6 : 2

Check your answer by adding up all the quantities in the last answer:
4 + 6 + 2 = 12.

WORKED EXAMPLE 12

Divide the jelly beans in the figure shown into a ratio of 3 : 4 : 1.

THINK WRITE/DRAW

1. Calculate the total number of parts of
the ratio.

3 + 4 + 1 = 8

2. Determine the number of jelly beans
per part by dividing the total number
of jelly beans by the total number of
parts.

The total number of jelly beans is 16.
total number of jelly beans

total number of parts
=

16
8

= 2 jelly beans per part

3. Multiply each number in the ratio by
the number of jelly beans per part.

3 : 4 : 1 = 3 × 2 : 4 × 2 : 1 × 2
= 6 : 8 : 2

50 Jacaranda Maths Quest 11 Essential Mathematics Units 1 & 2 for Queensland

10 09

Unco
rre

cte
d page

 pro
ofs



i
i

“c02Ratios_print” — 2018/8/2 — : — page 51 — #19 i
i

i
i

i
i

4. Check the answer by adding up all
quantities in the ratio. This number
should be equal to the total number of
jelly beans.

6 + 8 + 2 = 16

5. Write the answer 16 jelly beans divided into the ratio 3 : 4 : 1 is 6, 8
and 2.

2.4.1 Dividing weights into ratios
Chemists work with mixtures every day. Sometimes they need to divide a mixture into given ratios.

WORKED EXAMPLE 13

A mixture of three chemicals has a weight of 150 g.
The three chemicals must be combined in the ratio
orange : red : brown = 3 : 2 : 1. How many
grams of each chemical are required?

THINK WRITE/DRAW

1. Calculate the total number of
parts of the ratio.

3 + 2 + 1 = 6

2. Determine the weight per part by
dividing the total weight by the
total number of parts.

The total weight of the mixture is 150 g.
weight of themixture
total number of parts

=
150
6

= 25 g per part

3. Multiply each number in the ratio
by the weight per part.

3 : 2 : 1 = 3 × 25 : 2 × 25 : 1 × 25
= 75 : 50 : 25

4. Check the answer by adding up
all quantities in the ratio. This
number should be equal to the
total weight of the mixture.

75 + 50 + 25 = 150

5. Write the answer. The 150 g of chemicals should be divided into the
amounts:
Orange 75 g
Red 50 g
Brown 25 g
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2.4.2 Dividing lengths into ratios

1.5 m0.5 m

2 m

Carpenters use ratios to divide planks of timber, plastic
pipes or metal rods.

A 2m long piece of timber is being cut in a ratio 1 : 3.
There are a total of four parts in this ratio with each part being

0.5 m. This makes
the two pieces of timber 0.5m and 1.5m respectively.

WORKED EXAMPLE 14

3.2 m

The lamp pole in the diagram on the right is 3.2m tall. The lamp is
placed at a distance 1 : 4 from the top of the pole. How high up
the pole is the lamp post placed?

THINK WRITE/DRAW

1. Calculate the total number of parts of the ratio. 1 + 4 = 5

2. Determine the length per part by dividing the total
height by the total number of parts.

The total height is 3.2m.

height of the pole
total number of parts

=
3.2
5

= 0.64mper part

3. Multiply each number in the ratio by the length per
part.

1 : 4 = 1 × 0.64 : 4 × 0.64
= 0.64 : 2.56

4. Check the answer by adding up all lengths in the
ratio. This number should be equal to the total
length.

0.64 + 2.56 = 3.2m

5. Write the answer The lamp post must be placed 2.56m
from the ground.

2.56 m

0.64 m
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2.4.3 Dividing areas into ratios
Surveyors divide areas into ratios. Architects use these ratios to design accurate plans.

If a property is 800m2 and must be divided into the ratio house: backyard = 5 : 3, then we can calculate
the area for the house and the area for the backyard.

The total number of parts is 5 + 3 = 8.

The number ofm2 per part is
total area

total number of parts
= 800

8

= 80m2 per part

The corresponding areas are 5 × 100 = 500m2 for the house, and 3 × 100 = 300m2 for the backyard.

WORKED EXAMPLE 15

The playground area shown must be divided into a ratio
of grass to sandpit of 7: 2. If the area of the playground
is 270m2, what is the area required for the sandpit.

THINK WRITE/DRAW

1. Calculate the total number of parts of the ratio. 7 + 2 = 9

2. Determine the area per part by dividing the total
area by the total number of parts.

The total area is 270m2.
area of playground
total number of parts

=
270
9

= 30m2 per part

3. Multiply each number in the ratio by the area per
part.

Grass : sandpit = 7 : 2 = 7 × 30 : 2 × 30
= 210 : 60

4. Check the answer by adding up all areas in the ratio.
This sum should be equal to the total area.

210 + 60 = 270m2

5. Write the answer The area of the sandpit is 60m2.

2.4.4 Dividing volumes and capacities into ratios
Recipes use mass for solid ingredients and volume or capacity for liquid ingredients.

Volume and capacity are measured in different units.
Consider a 2 L cordial drink containing 500mL cordial and 1.5 L water in the ratio cordial: water = 1 : 3.

The cordial drink can be made in a 2000 cm3 jug where the volume of water fills 1500 cm3 of the jug and the
cordial fills 500 cm3 of the jug.

The ratio for the volumes filled by cordial and water in the jug are 1 : 3 also.
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WORKED EXAMPLE 16

The two containers shown have a total volume of
343 750 cm3. The volumes of the two containers
are in a ratio of 4 : 7.
What are the volumes of the two containers?

THINK WRITE/DRAW

1. Calculate the total number of parts of the ratio. 4 + 7 = 11

2. Determine the volume per part by dividing the total
volume by the total number of parts.

The total area is 343 750 cm3.
total volume

total number of parts
=

343 750
11

= 31 250 cm3per part

3. Multiply each number in the ratio by the volume
per part.

Small container:
Large container = 4 : 7

= 4 × 31 250 : 7 × 31 250
= 125 000 : 218 750

4. Check the answer by adding up the volumes in the
ratio. This sum should be equal to the total volume.

125 000 + 218 750 = 343 750 cm3

5. Write the answer. The volume of the smaller box is
125 000 cm3.
The volume of the larger box is
218 750 cm3.

2.4.5 Dividing time into ratios
There are times when we travel by various modes of transport.

Suppose that you catch a bus and then a train to visit a friend. The whole trip takes 40 minutes. If the ratio
of the time travelling by bus to the time travelling by train is 3 : 1, what will be the travel time on the bus?

The total number of parts of the ratio is 3 + 1 = 4.
The number of minutes per part is 40

4 = 10 minutes per part.

The time travelled on the bus: bus time = 3 × 10 : 1 × 10
= 30 : 10

This means that travel time on the bus is 30 minutes and the travel time on the train is 10 minutes.
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WORKED EXAMPLE 17

There are three stages involved in the manufacture of shoes:
cutting out all parts, stitching them together and then attaching
the sole. The average time taken to produce a basic pair
of shoes is 1 hour. The times for the three stages, cutting,
stitching and attaching, are in the ratio 4 : 5 : 1.

How long would it take to cut out all the pieces for one pair
of shoes?

THINK WRITE/DRAW

1. Calculate the total number of parts of the ratio. 4 + 5 + 1 = 10

2. Determine the time per part by dividing the total
time by the total number of parts.
As we are going to divide 1 hour by 10 parts, it is
easier to work with minutes than hours.

The total time is 1 hour = 60mins.
total time

total number of parts
=

60
10

= 6mins per part

3. Multiply each number in the ratio by the number of
minutes per part.

4 : 5 : 1 = 4 × 6 : 5 × 6 : 1 × 6
= 24 : 30 : 6

4. Check the answer by adding up the times in the
ratio. This sum should be equal to the total time.

24 + 30 + 6 = 60 minutes
= 1 hour

5. Write the answer. The time taken to cut out all the pieces
for a pair of shoes is 24 minutes.

Exercise 2.4 Dividing into ratios

1. WE12 The bouquet in the picture is made of 30 tulips. Flora wants to
make two smaller bouquets in a ratio 2 : 3. How many tulips are there
in each smaller bouquet?

2. The school canteen has 250 mandarins. The mandarins must be divided
in the ratio 5 : 3 : 2. How many mandarins are there in each group?
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3. Determine the number of children in a group of 1320
people if the ratio children to adults is:

3 : 1a. 5 : 1b.

3 : 2c. 7 : 4d.

4. Sophia bought 5.2 kg of fruits and vegetables in
the ratio, fruits to vegetables of 3 : 2.
a. How many kilograms of vegetables did

Sophia buy?
b. How many kilograms of fruit did she buy?

5. Carbon steel contains amounts of manganese, silicon and
copper in a ratio 8 : 3 : 2.
a. Calculate the quantity of manganese required

to produce carbon steel if the total amount of
manganese, silicon and copper is 936 kg.

b. Calculate the number of kilograms of silicon in
this quantity.

6. WE13 Shaun is a chef and has a recipe for a homemade
soup that requires 500 g of tomatoes and capsicum in
the ratio 3 : 2. What quantity of tomatoes and capsicum
should Shaun buy to make this soup?

7. The ratio sand to cement is 3 : 1 to make
mortar. A bricklayer wants to make 17 kg of mor-
tar. Calculate the quantities of sand and cement
required.

8. WE14 Monika has 4.5m of fabric to make a top and
a skirt. She wants to divide the fabric in a ratio 2 : 3.
Determine the lengths of the two pieces of fabric.
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9. A 1.4m steel beam is cut into three lengths in the ratio
1 : 2 : 4. How long are the shorter beams? Give the
answer in mm.

10. The picture frame shown has a perimeter of 123 cm.
Calculate the size of the width of the picture frame if the
ratio width to length is 1 : 3.

11. MC The ratio length to width to height of the container
shown is 4 : 2 : 3. If the sum of the three dimensions is
6.75m, the height of the container is

A. 2.25m.
B. 150 cm.
C. 1.50m.
D. 2250 cm.

12. WE15 The area of the window in the figure shown is 1.5m2. The
ratio of the areas of the glass used is 1 : 2 : 3. Calculate the area of
each part of glass.

13. The total area of a tennis court is approximately 260m2 for doubles matches. The ratio of the court area
for singles matches and the extension area is approximately13 : 3. Calculate the area of the court used
for singles matches.

14. MC Three areas add up to 26000m2. If they are in a ratio of 3 : 2 : 8, the smallest area is:
A. 4 km2

B. 16000m2

C. 6 km2

D. 4000m2
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15. The total surface area of Victoria and Western Australia is
approximately 2 760 000 km2. If the ratio of Victoria’s surface
area and Western Australia’s surface area is 1 : 11, what is the
approximate surface area of Victoria?

16. WE16 The ratio the volume of the container with the green lid to
the volume of the container with the red lid is 5 : 6. If the total vol-
ume of the two containers is 506 cm3, find the individual volumes
of the two containers.

17. Hot air balloons are fitted with propane fuel tanks. There are three
common types of fuel tanks with a total volume of 171 L. Their
individual volumes are in a ratio 2 : 3 : 4. What are the individual
volumes of the fuel tanks?

18. If the total capacity of three rainwater tanks is 42 500 L, find the
capacity of each tank if their capacities are in a ratio of 2 : 5 : 10.

19. WE17 Claire has 25 minutes to tidy up her bedroom and have
breakfast before she goes to school. If the ratio of the tidy up time
and the time for breakfast is 3 : 2, how many minutes will she have
to tidy up her room?

20. Rich has 1 hour and 45 minutes to complete his Science, English
and Maths homework. If the time he needs to spend on the three
subjects is in a ratio 1 : 2 : 4, how long does he have to spend on his
Maths homework?

21. Bayside College has a ratio of class time to lunch to recess 10 : 2 : 1.
If the total time for a school day at Bayside College is 6 hours and 30 minutes, calculate

the class time per day.a. the time for lunch.b. recess time.c.
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22. Find how much a family will spend on mortgage, car loan
and health insurance if they allow a budget of $1225 per
month and the ratio of mortgage to car loan to health
insurance is 10 : 3 : 1.

23. A company spends $3 875 000 on wages and company cars in a ratio of
30 : 1. How much money does the company spend on the company cars?

24. Three friends won a prize of $1520. How much money did each of them win if they contributed to the
price of ticket in the ratio 2 : 5 : 9 to buy the winning ticket?

25. Using a calculator, a spreadsheet or otherwise divide the quantities below in the ratios given.
$420 in a ratio 7 : 3.a. 6 hours in a ratio 1 : 5 : 6.b.

18 293 m in a ratio 5 : 2 : 4.c. 15 000 m2 in a ratio 10 : 3 : 2.d.

960 L in a ratio 7 : 13.e. 7752 in a ratio 6 : 2 : 9.f.

$25 519 in a ratio 3 : 2 : 8.g. 540 m3 in a ratio 1 : 2 : 3 : 6.h.

26. Using a calculator, a spreadsheet or otherwise find the quantities obtained when $5040 is divided in the
following ratios:
2 2 2 2

1
2 .a. 2

3 .b.

1
5 .c. 2

7 .d.

3
4 .e. 2 : 3 : 4.f.

1 : 2 : 5.g. 1 : 2 : 3 : 4.h.

2.5 Scales, diagrams and maps
2.5.1 Introduction to scales
Scales are used to draw maps and represent objects, for example cars and boats, where it is not feasible to
construct full-size models.

A scale is a ratio of the length on a drawing or map to the actual distance or length of an object. It is the
length on drawing: actual length.

Scales are usually written with no units. If a scale is given in two different units, the larger unit is usually
converted into the smaller unit.

A scale factor is the ratio of two corresponding lengths in two similar shapes. The scale factor of 1
2 or a

scale (ratio) of 1 : 2 means that 1 unit on the drawing represents 2 units in actual size. The unit can be mm,
cm, m or km.
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WORKED EXAMPLE 18

Calculate the scale of a drawing where 2 cm on the diagram represents 1 km in reality.

THINK WRITE/DRAW

1. Convert the longer unit into the smaller unit. 1 km = 100 000 cm

2. Write down the scale of the drawing with the new
units.

2 : 100 000

3. Simplify the scale by dividing both sides of the
scale by the highest common factor.

2
2

:
100 000

2

We divide both sides of the scale by 2 as 2 is the
highest common factor of both 2 and 100 000.

= 1 : 50 000

4. Write the answer. 1 : 50 000

2.5.2 Calculating dimensions
The scale factor is always required when a diagram is drawn. It is used to calculate the dimensions needed.

To calculate the actual dimensions, measure the dimensions on the diagram and then multiply these by the
scale factor.

WORKED EXAMPLE 19

Length

Width

Calculate the length and the width of the bed shown
if the scale of the drawing is 1 : 100.

THINK WRITE/DRAW

1. Measure the length and the width of the diagram. Length = 2cm
Width = 1.5 cm

2. Write down the scale of the drawing. 1 : 100
This means that every 1 cm on the
drawing represents 100 cm of the real
bed.

3. Multiply both dimensions by the scale factor. Length of the bed = 2 × 100
= 200 cm

Width of the bed = 1.5 × 100
= 150 cm

4. Write the answer. The length is 200 cm and thewidth is 150 cm.
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2.5.3 Scale drawing
To be able to draw to scale we need to know the dimensions on the diagram.

To calculate these dimensions, we divide the actual dimension by the scale factor.

WORKED EXAMPLE 20

A drawing of a car uses a scale of 1 : 50. Calculate the length of the diameter of the car wheels on
the diagram if their real dia meter is 60 cm.

THINK WRITE/DRAW

1. Calculate the length on the diagram. Length on the diagram = real measurement
scale factor

=
60
50

= 1.2 cm

2. Write the answer. A 60 cm actual diameter will be 1.2 cm on a
diagram of scale 1 : 50.

2.5.4 Maps and scales
Maps are always drawn at a smaller scale. All maps have the scale written or drawn on the map.

Scale of the map

Source: http://australia.gov.au/topics/science-and-technology/mapping
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WORKED EXAMPLE 21

Determine the scale of the map as a ratio using the information in the diagram.

200 400 km0

THINK WRITE/DRAW

1. Write the scale as a ratio. 1 cm : 200 km

2. Convert the larger unit into the smaller unit. The larger unit is km. This has to be
converted into cm.
1 cm : 200 km= 1 cm : 20 000 000 cm

3. Write the answer. The scale is 1 : 20 000 000.

2.5.5 Maps and distances
Both actual distances and distances on the map can be calculated if the scale of the map is known.

• To calculate actual distances, measure the lengths on the map and then multiply these by the scale
factor.

• To calculate dimensions on the map, divide the actual dimension by the scale factor.

WORKED EXAMPLE 22

The scale of an Australian map is 1 : 40 000 000.
What is the actual distance if the distance on the map is 3 cm?a.

What is the distance on the map if the actual distance is 2500 km?b.

THINK WRITE/DRAW

a. 1. Write the scale. Distance on the map : actual distance 1 : 40 000 000

2. Set up the ratios for map ratio and
actual ratio.

Map ratio 1 : 40 000 000
Actual ratio 3 : x

3. Construct equivalent fractions.
x
3

=
40 000 000

1
x = 3 × 40 000 000

= 120 000 000
The distance on the map is 120 000 000 cm.

4. Convert the answer into km. 120 000 000 cm = 1200 km

5. Write the answer. The actual distance represented by 3 cm on the map is
1200 km.

b. 1. Write the scale. Distance on themap: actual distance = 1 : 40 000 000

2. The actual distance 2500 km.
Convert this to cm.

2500 km = 250 000 000 cm

3. Construct equivalent fractions. 1 : 40 000 000
x : 250 000 000

x
250 000 000

=
1

40 000 000

x =
250 000 000
40 000 000

= 6.25
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4. Write the answer. The distance on the map of 6.25 cm represents an actual
distance of 2500 km.

Exercise 2.5 Scales, diagrams and maps

1. WE18 Calculate the scale of a drawing where 100mm on the diagram represents 2m in reality.
2. If the scale of a diagram is 5 cm : 100 km, write the scale using the same units.
3. Calculate the scales of a drawing where

a. 4 cm on the diagram represents 5 km in reality.
b. 20 mm on the diagram represents 100 m in reality.
c. 5 cm on the diagram represents 10 km in reality.
d. 3 cm on the diagram represents 600 m in reality.

4. WE19 Calculate the diameter of the table top shown if the scale of the diagram is 1 : 50.

5. If the scale of the diagram shown is 1 : 50, calculate the dimensions, in metres, of the Australian
Aboriginal flag-style design shown.

6. Calculate the actual dimensions of the nut and the bolt shown if the scale of the drawing is 1 : 2 and the
dimensions on the diagram are:

Bolt
heightNut

height

Diameter of nut Diameter of bolt head

• Diameter of the nut is 5 mm
• Diameter of bolt head is 7 mm
• Nut height is 10 mm
• Bolt height is 14 mm

7. WE20 The floor plan of a kitchen is drawn to a scale of 1 : 100. What is the width of the kitchen on the
plan if its real width is 5 m?
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8. The real height of a building is 147m. Calculate the height of the building on a diagram drawn at a scale
of 1 : 3000.

9. The floor plan shown is drawn at a scale of 1 : 200. The
actual dimensions of the house are shown on the diagram.
The floor plan is not drawn to scale. Calculate the lengths
of the dimensions shown if the floor plan was drawn to
scale.

16 m

14 m

6 m

2.1 m

10. Calculate the actual lengths for the following lengths measured
on a diagram with the given scale.
a. 12mm, scale 1 : 1000
b. 3.8 cm, scale 1 : 150
c. 27mm, scale 1 : 200
d. 11.6 cm, scale 1 : 7000

11. WE21 Find the scale of the map as a ratio using the information in the
diagram.

1 2 3 4 km0

12. Find the scale of the map as a ratio using the
information in the diagram.

0 500 1000 1500 2000 2500
metres

13. MC The scale of the map shown is: 5 10 15 20 25 km0

1 : 2 500 000A. 1 : 100 000B. 1 : 500 000C. 1 : 5 000 000D.
14. For each of the map scales shown, state the scale and find the actual distance for the map distance given.

5.1 cm

kilometres
1000 20000

a. 27 mm
0 10 000 20 000 30 000

metres

b.

c 38 mm
100 200 300 400 5000

c. 9.6 cm
0 10 20 30 km

d.

15. WE22 The scale of a street map has a scale of 1 : 500 000.
a. What is the actual distance if the distance on the map is 2 cm?
b. How long is the distance on the map if the actual distance is 10 km?

16. The scale of a map has a scale of 1 : 1 000 000.
a. What is the actual distance if the distance on the map is 1.2 cm?
b. How long is the distance on the map if the actual distance is 160 km?

17. MC The road from Perth to Adelaide is 2693 km. If this distance was drawn on a scale of 1 cm:250 km,
the distance on the map would be:

10 772 mm.A. 10 772 cm.B. 0.10 772 cm.C. 10.772 cm.D.
18. If the scale of a map is 1 : 20 000, what is the distance on the map that represents

an actual distance of 1 km?a. an actual distance of 15 km?b.

19. A map of Australia has a scale of 10 cm : 5000 km.
a. What is this scale written in the same units?
b. Calculate the distances, in cm, correct to one decimal place, on the map between:

i. Canberra and Sydney with an actual distance of 290 km.
ii. Sydney and Brisbane with an actual distance of 925 km.
iii. Brisbane and Darwin with an actual distance of 3423 km.
iv. Darwin and Perth with an actual distance of 4042 km.
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v. Perth and Adelaide with an actual distance of 2693 km.
vi. Adelaide and Melbourne with an actual distance of 727 km.
vii. Melbourne and Canberra with an actual distance of 663 km.

20. A street map is drawn at a scale of 1 : 150 000. How long are the actual distances given by the following
lengths on the map?

2 cma. 1.6 cmb. 54 mmc. 37 mmd.

21. Using a calculator, a spreadsheet or otherwise, calculate the actual dimensions of the following
dimensions measured on a diagram. The corresponding scales are given.

1 cm, scale 1 : 1000a. 5 cm, scale 1 : 8000b. 18 mm, scale 1 : 1 000 000c.
9.7 cm, scale 1 : 30 000d. 45 mm, scale 1 : 120 000e. 58 mm, scale 1 : 50 000f.
19 cm, scale 1 : 200g. 6.8 cm, scale 1 : 24 000h.

22. Using a calculator, a spreadsheet or otherwise, calculate the diagram lengths for the following actual
lengths. The corresponding scales are given.

100m, scale 1 : 5000a. 27 km, scale 1 : 1 500 000b.
260 km, scale 1 : 4 000 000c. 600m, scale 1 : 200 000d.
3600 km, scale 1 cm : 3000 kme. 55 km, scale 10mm : 10 000mf.
8400m, scale 10 cm : 60 000mg. 6.8m, scale 10 cm : 10mh.

2.6 Review: exam practice
2.6.1 Ratios: summary
Introduction to ratios
A ratio is a way of comparing two or more values, numbers, quantities etc.

The numbers are separated by a colon and they are always whole numbers.
The basic notation for ratio is a : b read “a to b”, where a and b are two whole numbers.
Ratios can be written in fraction form, a : b =

a
b
.

Equivalent ratios are nothing else but equal ratios. To find equivalent ratios, multiply or divide all sides of
the ratio by the same number.

Ratios are always written in their simplest form.
Ratios with decimal numbers have to be multiplied first by a power of 10 . The number of decimals is used

to determine the power of 10 required.
Decimal numbers with two decimal places will have to be multiplied by 102 or 100.
Decimal numbers with three decimal places will have to be multiplied by 103 or 1000.

Ratios of two quantities
Ratios are written without units.

• In order to find ratios of quantities always write all quantities in the same unit.
• Metric units of weight are tonnes, kilograms and grams.
• 1 tonne = 1000 kg, 1 kg = 1000 g
• Conversions of metric units

÷ 10002 ÷ 1002 ÷ 102

× 10002 × 1002 × 102

km

÷ 1000 ÷ 100 ÷ 10

m cm mm

× 1000 × 100 × 10

÷ 10003 ÷ 1003 ÷ 103

× 10003 × 1003 × 103

km2 m2 cm2 mm2 km3 m3 cm3 mm3
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1 cm3 = 1mL, 1000 cm3 =
1

1000
m3 = 1L, 1L = 1000mL

The volume of an object is the space taken up by the object.
The capacity of an object is the maximum amount a container can hold.
Conversions of time

hour minutes seconds

÷ 60 ÷ 60

× 60× 60

Conversions of money
$1 = 100 cents, 1 cent = $0.01 = $ 1

100

Divide into ratios
The steps to follow when dividing a quantity into ratios are:

Step 1. Add up all parts in the ratios

Step 2. Find the quantity per part using the formula
total quantity

total number of parts
Step 3. Multiply the parts of the ratios by the quantity per part.
Step 4. Check the answer by adding app all the quantities from Step 3.

Scales, diagrams and maps
• A scale is a ratio of the length on a drawing to the actual length.

⬩ Scale = Length of drawing: Actual length
⬩ Scales are usually written with no units.
⬩ If a scale is given in two different units, the larger unit has to be converted into the smaller unit.

• A scale factor of 1
2 or a scale (ratio) of 1 : 2 means that 1 unit on the drawing represents 2 units in actual

size. The unit can be mm, cm, m or km.
• To calculate actual dimensions, we measure the dimensions on the diagram and then multiply these by

the scale factor.
• To calculate dimensions on the diagram, we divide the actual dimension by the scale factor.

Exercise 2.6 Review

Simple familiar
1. The ratio blue pawns to red pawns, in simplest form, in the picture shown is:

6 : 9.A. 3 : 2.B.
2 : 3.C. 9 : 6.D.

2. The ratio 385 : 154 in simplest fraction form is:
5
2 .A. 25

14 .B.

7 : 5.C. 2
5 .D.

3. The ratio of 364m2to 455m2to 819m2, in simplest form, is:
28 : 35 : 63.A. 4 : 5 : 9.B.
63 : 35 : 28.C. 52 : 65 : 117.D.
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4. The ratio between the volume of the sphere and the volume
of the cube in the diagram shown, in simplest fractional
form, is:

Vsphere = 0.450 m3

Vcube= 1 m3

A. 45
100 .

B. 9 : 20.
C. 45 : 100.
D. 9

20 .
5. If an area of 2730 cm2 is divided into a ratio 5 : 3 : 7, then

the corresponding areas are:
A. 546 cm2, 390 cm2 and 910 cm2.
B. 455 cm2, 273 cm2and 637 cm2.
C. 546 cm2: 1274 cm2and 910 cm2.
D. 910 cm2, 546 cm2and 1274 cm2.

6. If a road map is drawn to a scale of 1 : 900 000, then 3.5 cm on the map represents a road length of:
31.5 cm.A. 3.9 km.B.

3.5 km.C. 31.5 km.D.
7. A netball court is 30.5 m long and 15.25 m wide. If the dimensions of the court in the diagram shown

are 6.1 cm and 3.05 cm, then the scale factor of the diagram is:

centre circle

centre third

sideline

goal ring

4.9 m 10.2 m
30.5 m

15
.2

5 
m

backline

goal thirdgoal third

goal circle

1
5 .A. 15.25

3.05 .B. 1
500 .C. 6.1

30.5 .D.
8. The ratio 4 1

3 : 1 2
3 in simplest form is:

13 : 5.A. 3 : 13.B. 4 : 1.C. 5 : 13.D.
9. Three areas add up to 56 000m2. If they are in a ratio of 5 : 3 : 8, the smallest area is:

4 km2.A. 10 500 m2.B. 3500 km2.C. 14 000 m2.D.
10. The ratio length to width to height of a storage container is 3 : 1 : 5.

If the sum of the three dimensions is 6.75 m, the length of the container is
2.25 m.A. 150 cm.B. 1.50 m.C. 2250 cm.D.

Complex familiar

11. Two bus stops, A and B, are 45 km apart. Two new bus stops, C and D, are going to be placed in a ratio
2 : 3 : 4 between A and B. How far apart are bus stops C and D?
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12. While camping, the Blake family use powdered milk. They mix the powder with water in the ratio of
1 : 24. How much of each ingredient would they need to make up:

600 mLa. 1.2 L?b.

13. Yoke made 3 L of a refreshing drink using orange juice, apple juice and
carrot juice in a ratio 5 : 8 : 2.

a. How much orange juice did she use?
b. How much apple juice did she use?
c. How much carrot juice did she use?
d. What is the ratio of carrot juice to apple juice?

14. The ratio of oxygen atoms to hydrogen atoms in a molecule of
water is 1 : 2. If there are 3840 atoms altogether, how many of these are hydrogen atoms?

15. Calculate the following unknowns:
160 g : x g = 5 : 7a. 258m : am = 3 : 10b. bL : 39.6L = 2 : 9c.

5 : 4 = 21.5 kg : x kgd. 8 : 1 = 134.9 km : a kme.

16. State the following ratios in simplest fraction form.
945m2 : 1365m2a. 1386 m : 2.079 kmb. 10 h 12min : 61 h 12minc.

2.592m3 : 3.240m3d. 13.68L : 12.24Le.

Complex unfamiliar

17. Three swimming pools have the dimensions shown in the table.

Pool Length (m) Width (m) Depth (m)

Large 12.6 3.50 1.20

Medium 8.4 3.50 1.20

Small 4.2 3.50 1.20

a. What is the ratio between the lengths of the three pools, small, medium and large?
b. Calculate the volumes of the three swimming pools.
c. What is the ratio between the volumes of the three swimming pools, small, medium and large?
d. Convert the volume measurements (m3) into capacity measurements (L).
e. If water is poured into the swimming pools at a rate of 5 L/min, how long would it take, to the

nearest hour, to fill in the three swimming pools?
18. For a main course at a local restaurant, guests can select from a chicken, fish or vegetarian dish. On

Friday night the kitchen served 72 chicken plates, 56 fish plates and 48 vegetarian plates.
a. Express the number of dishes served as a ratio in the simplest form.
b. On a Saturday night the restaurant can cater for 250 people. If the restaurant was full, how many

people would be expected to order a non-vegetarian dish?
c. The Elmir family of five and the Cann family of three dine together. The total bill for the table was

$268.
Calculate the cost of dinner per head.i.

If the bill is split according to family size, what proportion of the bill will the Elmir family pay?ii.

68 Jacaranda Maths Quest 11 Essential Mathematics Units 1 & 2 for Queensland

Unco
rre

cte
d page

 pro
ofs



i
i

“c02Ratios_print” — 2018/8/2 — 10:09 — page 69 — #37 i
i

i
i

i
i

19. The floor plan shown is drawn to a scale of 1 : 200. The dimensions written represent the actual
dimensions in millimetres (i.e. 4000 = 4m).

a. What are the actual dimensions, length and width, of the bedroom?
b. Calculate the area of the bedroom.
c. How long are the dimensions from part A on the diagram?
d. What are the actual dimensions, length and width, of the lounge room?
e. Calculate the area of the lounge room.
f. How long are the dimensions from part D on the diagram?
g. Calculate the same dimensions from parts A and D if the scale of the diagram was 1 : 150.
h. What is the ratio between the area of the bedroom to the area of the lounge room?

20. A recipe for shortbread cookies requires 500 g flour, 250 g unsalted butter, 125 g of sugar, 150 g walnuts
and 200 g chocolate chips.
a. What is the total amount of ingredients?
b. In what ratio are flour and sugar?
c. What is the ratio of chocolate chips to flour?
d. In what ratios are all the ingredients in the total mixture?
e. Find the amount of each ingredient if the total quantity of ingredients is 2.205 kg.
f. What is the total cost for the original recipe, correct to two decimal places, if the costs of the

ingredients are: 1 kg flour $1.50, 250 g unsalted butter $2.10, 1 kg sugar $1.25, 1 kg walnuts $9.50
and 200 g chocolate chips $3.25?
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Answers
Chapter 2 Ratios
Exercise 2.2 Introduction of ratios
1. 5 : 4
2. a. 8 : 5 b. 5 : 9 c. 1 : 2
3. a. 3

5 b. 1
7 c. 6

11 d. 5
2

4. a. 4 : 7 b. 7 : 4 c. 1 : 2 d. 1 : 1

5. a. 4 : 7 b. 7 : 4
6. a. 1 : 3 b. 5 : 4 c. 4 : 3 d. 5 : 3
7. a. 2

3 b. 9
8 c. 15

49 d. 20
17

8. a. a = 11 b. b = 21

9. a. m = 35, n = 40 b. a = 45, b = 6
10. a. x = 28 b. a = 3, b = 21

c. b = 10 d. m = 2
11. D

12. C

13. Orange balls : black and white balls = 1
2

14. 4
3

15. a. 10
3 b. 5 : 1 c. 3

200
d. 1 : 2 e. 3 : 2 : 5 f. 7 : 4 :

816. a. 5 : 3 b. 6 : 7 c. 1 : 10
17. a. 45 : 8 b. 20 : 3 c. 1 : 12
18. a. 1 : 4 b. 30 : 1 c. 5 : 2 d. 20 : 50 : 7
19. a. 12 boys b. 3 : 4
20. a. 11 : 5 b. 3 : 1 : 2
21. a. 3

11 b. 4
5 c. 10

7

d. 8
9 e. 1

10 f. 91
22

g. 5
6 h. 32

73

22. a. Some equivalent fractions could be 6
10 ,

9
15 ,

12
20 ,

15
25 ,

18
30 ,27

45 ,
30
50 ,

33
55 ,

300
500 ,

3000
5000 .

b. Some equivalent fractions could be 540
420 ,

270
210 ,

180
140 ,

135
105 ,108

84 , 90
70 ,

54
42 ,

45
35 ,

18
14 ,

9
7 .

Exercise 2.3 Ratios of two quantities
1. 3 : 1
2. 2 : 10 : 5
3. a. Flour : lard = 15 : 2

b. Butter : lard = 7 : 1
c. Flour : butter = 15 : 14
d. Flour : lard : butter = 15 : 2 : 14

4. a. 4 : 11 b. 5 : 2 c. 4 : 10 : 11d. 4 : 25
5. 1 : 14
6. 50 : 25 : 1
7. 9 : 8
8. AreaΔABC : AreaΔDEF= 1 : 5

9. Areawater : Areatotal= 3611 : 5101

10. a. 4 : 3 b. 1 : 8 c. 1 : 2 d. 12 : 1
11. B

12. Ccarafe:Cglass = 6 : 1

13. Vwater:Voil = 5 : 4
14. 5

3

15. a. 7
2 b. 14

15 c. 1
3 d. 4

5

16. Time by bus : Time by train = 4 : 3
17. Sleeping time : awake time = 17 : 31
18. D

19. a. 3 : 4 b. 8 : 7 c. 7 : 6 d. 6 : 7 : 8
20. a. 7 : 9 : 3 b. 7 : 9 c. 3 : 1 d. 7 : 3
21. a. 5 : 1 b. 2 : 15 c. 3 : 2 d. 15 : 3 : 2
22. a. 1 : 40 b. 5 : 2
23. a. 4

5 b. 7
3 c. 9

16 d. 2
11 e. 8

3
24. a. 38 : 14, 57 : 21, 76 : 28, 95 : 35, 114 : 42, 133 : 49, 152 : 56,

171 : 63, 190 : 70. Other answers are possible.
b. 3 : 2, 6 : 4, 12 : 8, 72 : 48, 720 : 489, 1872 : 1248, 5040 : 3360,

18 018 : 12 012, 32 760 : 21 840, 55 440 : 36 960.
Other answers are possible

Exercise 2.4 Dividing into ratios
1. 12 tulips and 18 tulips

2. 125 mandarins, 75 mandarins and 50 mandarins

3. a. 990 children and 330 adults
b. 1100 children and 220 adults
c. 792 children and 528 adults
d. 840 children and 480 adults

4. a. 2.08 kg b. 3.12 kg

5. a. 576 kg b. 216 kg

6. 300 g tomatoes, 200 g capsicum

7. 12.75 kg sand, 4.25 kg cement

8. 1.8m and 2.7m

9. 200mm, 400mm, 800mm

10. 15.375 cm

11. A

12. 0.25m2, 0.5m2, 0.75m2

13. 211.25m2

14. D

15. 230 000 km2

16. 230 cm3, 276 cm3

17. 38 L, 57 L, 76 L

18. 5000 L, 12 500 L, 25 000 L

19. 15 minutes

20. 60 minutes

21. a. 5 hours
b. 1 hour
c. 30 minutes

22. $875, $262.50, $87.50
23. $125 000

24. $190, $475, $855
25. a. $294, $126

b. 30 minutes, 2.5 hours, 3 hours
c. 8315 m, 3326 m, 6652 m
d. 10000 m2, 3000 m2, 2000 m2

e. 336 L, 624 L
f. 2736, 912, 4104
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g. $5889, $3926, $15 704
h. 45 m3, 90 m3, 135 m3, 270 m3

26. a. $1680, $3360
b. $2016, $3024
c. $840, $4200
d. $1120, $3920
e. $2160, $2880
f. $1120, $1680, $2240
g. $630, $1260, $3150
h. $504, $1008, $1512, $2016

Exercise 2.5 Scales, diagram and maps
1. 1 : 20
2. 1 : 2 000 000

3. a. 1 : 125 000 b. 1 : 5 000
c. 1 : 200 000 d. 1 : 20 000

4. 75 cm

5. Length = 1.8 m, width = 0.9 m

6. Nut height = 2 cm, diameter of the nut = 1 cm,
bolt height = 2.8 cm, diameter of bolt head = 1.4 cm.

7. 5 cm

8. 4.9 cm

9. 7 cm, 8 cm, 3 cm, 1.05 cm

10. a. 12 m b. 5.7 m c. 5.4 m d. 812 m

11. 1 : 100 000
12. 1 : 50 000

13. C

14. a. Scale 3: 100 000 000, 1700 km
b. Scale 1: 500 000, 13 500m
c. Scale 1: 20 000, 760 km
d. Scale 1: 500 000, 48 km

15. a. 10 km b. 2 cm

16. a. 12 km b. 16 cm

17. D
18. a. 5 cm b. 75 cm
19. a. 1 : 50 000 000

b. i. 0.6 cm ii. 1.9 cm iii. 6.8 cm
iv. 8.1 cm v. 5.4 cm vi. 1.5 cm
vii. 1.3 cm

20. a. 3 km b. 2.4 km c. 8.1 km d. 5.55 km
21. a. 10 m b. 400 m c. 18 km

d. 2910 m e. 5.4 km f. 2.9 km
g. 38 m h. 1632 m

22. a. 2 cm b. 18mm c. 65 mm
d. 3 mm e. 1.2 cm f. 55 mm
g. 1.4 cm h. 6.8 cm

2.6 Review
1. C

2. A

3. B

4. D

5. D

6. D

7. C

8. A

9. B

10. A

11. 15 km.

12. a. 24 mL of powder and 576 mL of water
b. 48 mL of powder and 1152 mL of water

13. a. 1 L b. 1.6 L c. 400 mL d. 1 : 4
14. 2560 hydrogen atoms

15. a. 224 b. 860 c. 8.8
d. 17.2 kg e. 16.86 km

16. a. 9
13 b. 2

3 c. 1
6 d. 4

5 e. 19
17

17. a. 1 : 2 : 3
b. 52.92 m3, 35.28 m3and 17.64m3.
c. 1 : 2 : 3
d. 52 920 L, 35 280 L and 17 640 L
e. 7 days 8 hours, 4 days 22 hours and 2 days 11 hours.

18. a. 9 : 7 : 6
b. 182
c. i. $33.50 ii. 62.5%

19. a. Length = 4 m and width = 4.9 m
b. 15.6 m2

c. Length = 20 mm and width = 19.5 mm
d. Length = 6 m and width = 3.9 m
e. 29.4 m2

f. Length = 30 mm and width = 19.5 mm

g. Length of bedroom = 26.7 mm and
width of bedroom = 26mm
Length of lounge room = 40 mm and
width of loungeroom = 26mm

h. 2 : 3
20. a. 1.225 kg

b. 4 : 1
c. 2 : 5
d. 20 : 10 : 5 : 6 : 8
e. 900 g flour, 450 g unsalted butter, 225 g sugar, 270 g

walnuts and 360 g chocolate chips
f. $7.68
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