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Minerals are used as a resource in many ways. 

Uranium is just one of the many minerals 

mined around the world. It is used at nuclear 

power stations to produce electricity.

Fresh water is vital for life 

on Earth, including plants, 

animals and people.

The Sun provides the energy for 

plants and animals and forms 

the basis of everything we eat. 

It can provide electricity.
The amount of oxygen in our 

atmosphere stays about 

the same because it is 

constantly recycled through 

plants, animals and oceans.

Wind is used to turn turbines 

and to produce electricity.

In some parts of the world, 

electricity is generated from 

heat deep within the Earth. 

This is known as geothermal 

energy.

Plants are renewable 
resources because 
they produce seeds 
in order to 
reproduce themselves.  

 

Oil, a non-renewable resource, is the 

world’s most commonly used source 

of energy. It is also used to make many 

important goods, such as plastics, 

petrol and fertiliser for farms.

Ocean waves are resources for 

surfers and holiday-makers. 

They can also be used to 

generate electricity.

Soil is formed 
when rocks break 
down. We use soil 
to grow the crops 
we eat and feed 
the animals we 
farm for food.

Our use of the Earth’s 

resources is disrupting the 

Earth’s natural systems.

Continuous resources

Renewable resources

Non-renewable resources

 Environmental resources

An overview of the many types 

of environmental resources

Most of Australia’s 
electricity comes from the 

burning of coal. Coal is an 

important energy resource 

in many countries.   

Forests are a renewable 

resource that is under 

threat. Much of the world’s 

natural forest cover has 

been cleared of logged.    
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4.1

Types of resources
Resources on Earth can be classified into 

two major groups:

> renewable resources

> non-renewable resources.

Renewable resources are either available 

in a continuous and unlimited supply  

(e.g. sunlight and wind) or are able to 

naturally replenish in most conditions  

(e.g. fast-growing trees in a forest). Despite 

the fact that they can regenerate naturally, 

renewable resources still need to be 

managed carefully and used sustainably.

Non-renewable resources are resources 

that take an extremely long time to 

replenish and are therefore only available 

in limited supply. If we use them at a faster 

rate than they can replenish naturally, they 

will run out.  
Minerals such as coal and oil are non-

renewable resources.

Resources on Earth 
are either renewable or 
non-renewable
Humans have always relied on the natural resources of the 

Earth – in the air, the water and the ground. Oxygen and water 

are essential for keeping us alive. Soil is necessary for us to grow 

food for ourselves and our livestock. Minerals from the Earth 

that feed the mining industry are essential to manufacturing and 

to Australia’s economy. Forests provide habitat for animals and 

timber products for our buildings. In fact, humans have found and 

used resources in almost every corner of the planet. As the human 

population continues to grow, we are putting more pressure on our 

resources than ever before.

Figure 4.1 our environment provides us 

with many resources.

Check your learning 4.1

Remember and understand

1 What are the two main groups of 

resources?

2 Name one renewable resource that 

is continuous and one that is non-

continuous.

3 List all the non-renewable resources 

you have used in the past hour.

Apply and analyse
4 List all the resources from Figure 4.1. 

Place a tick next to the ones you think 

are well managed in Australia today 

and a cross next to those you are think 

are not well managed. Be prepared to 

discuss your analysis.

Evaluate and create
5 evaluate Figure 4.1. Which resources 

do you think are the most important? 

explain your answer using examples.

6 How do you think the way we manage 

resources today differs from the way 

Indigenous Australians traditionally 

managed the earth’s natural 

resources?

A force is a push or pull that happens when two objects interact. One object pushes or pulls on another. You cannot see forces, but you can see their effect. Sometimes forces are easy to identify and describe, such as a foot kicking a ball. Other forces are harder to identify and describe; for example, the force that keeps you on the ground.

Figure 7.5 Slows down. The brakes on this bicycle wheel push down on the tyre, causing the tyre to slow down. This in turn brings the bicycle to a stop.

Figure 7.1 
Spring  

balances 
are used to 

measure  
force.

7.1 A force is a push or a pull 

Measuring forces
One way to ‘see’ a force at work is to measure it. In the kitchen, cooks use scales to measure how much the Earth’s gravity pulls on the ingredients. Twenty grams of flour is pulled to the centre of the Earth, causing the flour to push down on the scales. In the laboratory, force is measured using a spring balance. A stiff spring in the balance stretches when an 

Forces in action
Forces act on everything around us all the time. Usually, more than one force is acting on any object at one time, but often we do not notice them. You have many forces acting on you at the moment. Gravity is pulling you towards the centre of the Earth. The chair you are sitting on is pushing back against you, changing the shape of your leg muscles. Because these forces acting on you are in balance (the same strength), you do not move. You sit still on the chair.

When you kick or throw a ball, you use energy to create a push force. This force causes the ball to move. When you catch a ball, you are still giving it a push. This time, the push force causes the ball to stop moving.
Forces act on everything around us all the time. Forces cause objects to:

 > begin to move
 > speed up
 > slow down or stop moving
 > change direction
 > change shape
 > remain still.

Examples of these forces are shown in Figures 7.3–7.8.

Figure 7.2 The force of Ronaldo kicking the ball is easy to identify and describe, but what force is pulling him towards the centre of the Earth?

Check your learning 7.1
Remember and understand
1 What is a force?
2 List six things that forces do.
3 How do you measure force?
4 What is the unit of force?
5 Who is the unit of force named after?
Apply and analyse
6 Order these forces from biggest to smallest.

a A truck hitting a pole

b A rocket being launched
c Typing one letter on a 

computer keyboard
d Kicking a soccer ball
e Pushing a car along the street

7 Can you see a force? Always, never or sometimes? Explain.
8 Many measuring instruments have to be calibrated. What does this mean? Give an example.

Evaluate and create
9 A student was using the force measurer in Skills lab 7.1 when the rubber band broke. Can a different rubber band be used with the same scale? Explain.

object pulls on it. This moves the marker so that the amount of force can be measured. A rubber band can measure the size of forces in a similar way to a spring balance.
Before we can use a rubber band to measure a force, it must be calibrated. This means matching the stretch of the rubber band to the force pulling on it. The unit used to measure forces is called the newton after Sir Isaac Newton (1642–1727), who first described the force used to pull an apple from a tree. Spring balances are also sometimes known as newton meters. Scientists around the world have agreed to this standard measurement so that they can communicate with each other. In every country, the force of 100 grams being pulled to the centre of the Earth is about 1 newton (N). This is about the same as one large chocolate bar sitting on your hand.

Figure 7.3 Begins to move. The golf club pushes the ball. The club exerts a force on the ball, causing it to begin to move. If the club misses the ball, there is no additional force on the ball from the club and the ball stays still.

Figure 7.4 Speeds up. When the skateboarder wants to move faster, they use their foot to exert a force on the ground.

Figure 7.6 Changes direction. The tennis racquet pushes the ball in a different direction.

Figure 7.7 Changes shape. The hands push the plasticine into a different shape. When the hands stop pushing, the plasticine no longer changes.

Figure 7.8 Remains still. The gravitational force pulling down on the pot plant and the weight of air above it are in balance with the force of the ground pushing up on the pot.

EXPERIMENT 7.1: MEASURING FORCES   GO TO PAGE 202
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Using Oxford Science
Oxford Science is a series developed to meet the requirements of the Australian Curriculum: 
Science across Years 7 to 10. Taking a concept development approach, each double-page spread of 
Oxford Science represents one concept and one lesson.

What if?
Student-directed inquiry is encouraged throughout this series using 
a simple questioning technique. As the series progresses, students 
discover that their own What if questions are actually testable ‘if and 
then’ hypotheses. For example, 'What if the bubble is touched with a 
finger' becomes 'If the bubble is touched with a finger, then it will pop'.

Concept development
Students are given access to the chapter concepts at the start of 
every chapter. Each double page spread of this series represents 
one concept. Students explore concepts one-by-one encouraging 
incremental learning and, by the end of the chapter, complete 
understanding.10 OXFORD SCIENCE 7 AUSTRALIAN CURRICULUM

Measurement and units
Using human body parts for basic 

measurements caused confusion and arguments 

because everyone’s body size is different. So 

many different systems were being used to 

measure things that people were often cheated, 

for example when buying goods by weight.

In 1790, the King of France, Louis XVI, 

decided that in his country at least, a uniform 

system should be established. This was 

ultimately called the metric system, from the 

Greek word metron, meaning ‘to measure’.

The idea of having standard units for 

measurement soon spread, so that all types 

Figure 1.26 A 
temperature of 37°C 

is the same in Kolkata, 

India, and in Kyabram in 

northern Victoria.

1.5

As you discovered in the 'Human 

thermometer' activity, your body picks up 

changes in the environment, but it cannot tell 

you the exact temperature of the water or air. 

For this reason scientists rely on accurately 

measuring all things during their experiments.

Old ways of measuring
For thousands of years, distances have been 

measured by comparing them to parts of 

the human body. The height of a horse, for 

instance, is still measured in hands. Some 

countries, such as the USA, measure distance 

in feet. A standard system is now used, instead 

of human hands and feet.

Science relies on 
measuring with accuracy

What if?
Human thermometer

What you need:

3 ice-cream containers, very warm water, 

room temperature water, cold water, ice 

cubes, thermometer

What to do:

1 Half fill one container with cold water and 

add the ice cubes.

2 Half fill the second container with room 

temperature water.

3 Half fill the last container with very warm 

water.

4 Place one hand in the cold water and the 

other in the warm water for 2 minutes.

5 Remove both hands and place them both 

in the room temperature water.

• What do you notice about how hot/cold 

the water is?

• Do both hands tell your brain the water 

is the same temperature?

6 Use a thermometer to measure the 

temperature of the water in all three 

containers.

What if?
• What if a foot was put in the water instead 

of a hand?

Whether you are always aware of it or not, you use measurements every 

day. You may buy milk in a 1 litre carton and ask for 200 grams of ham at 

the supermarket. You might walk 800 metres to school each day. If you are 

ill, a doctor will measure your body temperature to see if it varies from the 

normal 37°Celsius. Each time you look at your watch you are measuring 

time. Measurements are, and have always been, an important part of life 

and science.

SKILLS LAB 1.5: MEASURING MASS AND VOLUME 

GO TO PAGE 172

Table 1.2  Measurements used in ancient 

 civilisations

OLD UNIT CIVILISATION ESTIMATED 
EQUIVALENT 
TODAY

Royal foot Ancient Egypt 25.4 cm

Royal cubit Ancient Egypt 52.4 cm

Finger Ancient 
Mesopotamia

1.9 cm

Palm Ancient 
Mesopotamia

7.5 cm

Fathom Ancient 
Mesopotamia

1.8 m

Knuckle Ancient Greece 3.9 cm

Lick Ancient Greece 15.4 cm

CAUTION: MAKE SURE IT IS 

SAFE TO PUT YOUR HAND IN.

a

b

Figure 1.22 Length Measurements of 

length can be shown using a unit called 

metres, with the symbol ‘m’. For long 

distances, kilometres (km) are used. 

For short distances, centimetres (cm) or 

millimetres (mm) can be used. In school 

science, the devices we use to measure 

length and distance are the trundle wheel 

(pictured), metre rule and tape measure.

of measurement were included. The metric 

system is now used by scientists worldwide. 

A measurement of 2.45 metres has to be 

the same in Wonthaggi as in New York. A 

temperature of 37°C is just as hot in Kolkata as 

in Kyabram. Scientists often check each other’s 

work by repeating experiments to see if they 

get the same results. To do this they need to 

be able to use measurements that are the same 

as those of the original experiment. By using 

a standard system of measurement, scientists 

everywhere can understand and build on each 

other’s work. Five kinds of measurement are 

important when you are exploring science: 

volume, mass, temperature, time and length.

Figure 1.23 Mass This measures the 

amount of matter or substance in an object. 

Mass is measured in units called grams 

(g), kilograms (kg) and tonnes (t). Smaller 

masses are measured in milligrams (mg). 

Mass-measuring devices are called scales 

or balances. You will use an electronic 

balance to measure mass.

Figure 1.25 Temperature This is usually 

measured using a thermometer. Some 

thermometers have a digital scale. 

Measurements of temperature have the unit 

called degrees Celsius. Its symbol is ‘°C’.

Figure 1.24 Time A watch or clock set 

to the correct time tells you the time of 

day. A stopwatch measures how much 

time has passed. In your experiments, 

measurements of time will often have the 

unit called seconds (s).

SCIENCE TOOLKIT 11

The unit heading 
introduces the 
concept.

Each unit begins with a 
short summary of the 
concept.

Body text elaborates 
on the concept in 
clear and accessible 
language.

Diagrams and photos are 
used to illustrate the concept 
and engage students.

Every spread is linked to one 
or more experiment, challenge 
or skills task as a practical 
application of the concept.

Every double-page spread 
ends with Check your 
learning questions, allowing 
students to consolidate their 
understanding. Questions are 
graded according to Bloom’s 
Taxonomy – catering for a 
range of abilities and learning 
styles.

Accessibility and 
engagement
Oxford Science has been engineered 
to be accessible to all science students. 
We believe that science students are 
served best when they are free to focus 
on learning the knowledge and skills of 
science in simple accessible language, 
crafted into short sentences. Students will 
be engaged by the inclusion of stunning 
photography throughout.
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Scientists 
work 
collaboratively 
to explore 
microgravity

// S C I E N C E  A S
A  H U M A N  E N D E A V O U R //

8.4 

Figure 8.13 Astrounauts in space still experience small amounts of gravity called ‘microgravity’.

Figure 8.14 The Mars exploration rovers are being used to explore the possibility of humans living on Mars.

Extend your learning 8.4
Remember and understand1 What is microgravity?
Apply and analyse
2 Why are rockets needed to launch spacecraft?
3 A student said astronauts are weightless on the space station. Do you agree? Explain your answer.
4 Why do you think we send probes into space rather than humans?
Evaluate and create
5 What sort of knowledge about our bodies has been discovered as a result of sending astronauts to the space station?

6 What is the benefit of having an International Space Station?

Figure 8.12 The International Space Station is being assembled in space.

The International Space Station (ISS) is a project shared between space agencies from the USA, Russia, Japan, Canada and 11 European countries. The ISS has been continuously inhabited since the first resident crew of three in 2000. Although the astronauts appear to float, they are experiencing microgravity.

The International 
Space Station
The ISS is a research facility that is being assembled in space. Assembly began in 1998. The ISS orbits the Earth approximately 350 kilometres above the Earth’s surface and can be seen from the Earth with the naked eye. Travelling at a speed of 27 700 km/h, it orbits the Earth 15.8 times a day.

The ISS will eventually consist of 14 pressurised sections that include laboratories, docking compartments and living 

quarters. It is powered by the Sun using solar panels. Atmospheric pressure, oxygen levels, water and wastes are all controlled on board the ISS. Scientific research is being done in biology, physics, astronomy and meteorology.A long-term goal of the research is to develop the technology for humans to explore and colonise space and the planets. The ISS will operate until around 2016.

Microgravity
Although the force of gravity decreases as you move further away from the centre of the Earth, astronauts on the ISS still experience very small amounts of gravity called microgravity. The space station orbits the Earth approximately 350 km above the Earth’s surface. Even at that height an astronaut who weighs 500 newtons on Earth would still weigh 450 newtons on the station. The reason why the astronauts appear to float is because they are moving at the same rate as the space station. Yes, the space station is falling towards Earth too. It is falling at a very slow rate that the astronauts correct slightly every day. Because the space station is slowly falling and the astronauts inside it are falling at the same rate, they appear to float. Their gravity, relative to the cameras on the space station, is zero.

The effects of microgravity on the astronauts
Astronauts can spend months in the microgravity environment of the space station and this has an effect on their body. Because their bones and muscles do not have to work very hard, they become weaker. This makes it more likely that the astronauts will break their bones when they return to Earth. The heart is also a muscle and it is also changed by microgravity. In the first few weeks after astronauts return to Earth, they can experience problems standing up, walking and turning around.

Mission to Mars
NASA is already planning a crewed mission to Mars. But could humans travel all the way to Mars? The trip is expected to take 7 months to complete. This means the astronauts will be travelling in microgravity for all that time. Once they get to Mars, the gravity there will be less than half that on Earth (62% less than on Earth). By the time the astronauts return to Earth, they will have spent almost 2 years in microgravity. What effect will this have on their bodies?

EXPERIMENTS 197
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Who are the 
vertebrates?
What you need: 
A3 paper, pencils

What to do:

Vertebrate alphabet graffiti

This task could also be completed as a webpage,  

with images and links to further information about 

each animal.
1 Divide the class into five groups, each of which will 

be allocated one class of vertebrate.

2 Label an A3 sheet of paper with the name of your 

class of vertebrate.

3 Write the letters of the alphabet down the left-hand 

side of the page.

4 For each letter, write the name of an animal that fits 

this category.

5 When finished, you will have the names of up to  

26 different vertebrates. Some categories will be 

harder to fill than others.

6 Put the finished sheets up around the room.

Jellyfish organiser for vertebrates

A jellyfish graphic organiser is a good way to show how 

subgroups make up a whole. It can also be used to list 

specific examples at the same time.

1 Individually, go around to each of the five lists of 

vertebrates and select six animals from each class.

2 On a full page, draw five ‘jellyfish’ connected to the 

main group (vertebrates), as shown in Figure 10.52.

3 Label each jellyfish with the class name (fish, 

reptiles, amphibians, mammals and birds).

4 Write a description of the characteristics of each 

class in the appropriate body of each jellyfish.

5 Place the six animals you selected along the six 

tentacles on each jellyfish.

5.7
CHALLENGE

Identifying 
invertebrates
What you need: 
magnifying glass or stereomicroscope, Petri dishes, 

jars with lids, tweezers, vinyl or latex gloves, 

newspaper
Alternatively, your teacher may provide prepared 

samples for you to look at. Complete the classification 

exercise for each prepared sample.

What to do:
> Do not touch any animal that might bite or sting. 

Check with your teacher if you are unsure.

> Use tweezers to pick up the animals.

> Place any animal immediately in a jar and secure 

the lid.
1 Visit a local natural environment  

(e.g. a garden, beach, park or pond) and observe 

invertebrate specimens.

2 Wearing gloves, use tweezers to collect up to 

ten invertebrate specimens in separate jars.

3 Use the tabular key in Table 5.1 on page 90 to 

classify the invertebrates into their particular 

phylum.
4 Use a magnifying glass or stereomicroscope to 

help you sketch each animal. Write the common 

name for the animal (if you can) and write down 

its classification group under the drawing.

5 Return the invertebrates to their natural 

environment after you have finished.

> Use the tabular key in Table 5.1 on page 90 to 

identify the phylum of each of the invertebrates 

shown in Figure 10.51.

5.6
CHALLENGE

EXPERIMENT 

Method
1 Observe the external features of the fish.

2 Carefully cut the fish in half lengthways so 

you can see the internal skeleton.

3 Observe the skeleton of the fish.

4 Feel the outside of the prawn and then 

peel it.
5 Cut the prawn in half and observe the 

insides.
6 Feel the outside of the squid and then cut it 

in half.
7 Observe the inside of the squid.

Results
Draw labelled diagrams of the skeleton of 

each specimen.

Discussion
1 Consider the fish.

a Where is the skeleton of the fish 

located?
b What is this type of skeleton called?

2 Consider the prawn.
a Where is the skeleton of the prawn 

located?
b What is this type of skeleton called?

3 Does the squid have a skeleton?

4 In which group of animals (vertebrate or 

invertebrate) would you place each of the 

organisms observed? Why?

5 What are you: a vertebrate or an 
invertebrate?

Conclusion
What types of skeleton are possible?

Dissecting skeletonsAim
To examine the 
skeletal structures 
of three marine 
organisms.

Materials
> 1 fish (whole)

> 1 prawn
> 1 squid
> Newspaper

> Dissecting board

> Dissecting kit

> Pair of vinyl or 
latex gloves

5.6

Figure 10.47 

Figure 10.50 

Figure 10.48 

Figure 10.49 

IF CUT, REMOVE 
GLOVES AND WASH 
THE CUT UNDER 
CLEAN WATER. 
APPLY ANTISEPTIC 
TO THE CUT AND 
COVER IT WITH A 
DRESSING. TELL 
YOUR TEACHER.

ANIMALS MUST 
ALWAYS BE ON THE 
DISSECTING BOARD 
WHEN THEY ARE 
BEING HANDLED OR 
DISSECTED.

ALWAYS WEAR 
GLOVES WHEN 
HANDLING THE 
ANIMALS.

Figure 10.51 

Magpie
Sparrow
Eagle

Example

Example

Example

Example

Birds Mammals Fish Reptiles Amphibians

Vertebrates

Figure 10.52 A jellyfish organiser for vertebrates.

CAUTION: SCALPELS 
ARE EXTREMELY 
SHARP. USE WITH 
GREAT CARE.

Science as a human 
endeavour
Concepts are linked to real-world 
applications in the highly engaging 
Science as a human endeavour 
spreads. The Extend your 
understanding questions on this 
spread are designed to be used flexibly 
as either homework tasks or as an 
extended project.

Experiments
Uniquely, experiments are organised 
at the end of the book in an extended 
experiments chapter, rather than being 
confined to each double-page spread. 
There is a link on most double-page 
spreads to an experiment, challenge 
or inquiry task to ensure that practical 
activites remain aligned to the content.

Integrated teaching 
and learning support 

obook assess provides an interactive 
electronic version of the student book in an 
easy-to-read format. It features multimedia 
links, interactive learning objects, videos, 
note-taking, highlighting and bookmarking 
tools, and live question blocks. obook is 
compatible with laptops, iPads, tablets 
and IWBs, and also offers page view (in 
flipbook format) that can be used offline. 
assess provides 24/7 online assessment 
designed to support student progression 
and understanding.

Oxford Science is supported by teaching 
strategies, lesson ideas, planning tips, 
assessment advice and answers to all 
activities. obook assess allows teachers to 
manage their classes by assigning work, 
tracking progress and planning assessment.
Teacher Dashboard is your online lesson 

control centre, which allows you to instantly 
preview or assign related teacher resources to 
deliver incredibly engaging digital learning 
experiences. Students can also toggle from 
their obook to the Dashboard to interact with 
student resources for each topic.
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Mixtures

2
Waste water is a mixture that 
can be separated

Solubility can be used to 
separate mixtures

What if?
Case mix

What you need:
a variety of different pencil cases 
(size, shape, colour)

What to do:
1 Place all the pencil cases in 

one pile.
2 List your pencil case’s 

properties that will allow it to 
be identified easily (e.g. colour, 
shape, size and weight).

3 Give the list to another student.  
Can they identify your case by 
using the list?

What if?
» What if you were blindfolded? 

Could you still find your pencil 
case?

» What if the pencil cases were 
too small to feel? How could 
you identify yours?

» What if all the pencil cases 
were exactly the same?  
Would it still be a mixture?

Mixtures are a combination 
of two or more substances

A solution is a solute dissolved 
in a solvent

Mixtures can be separated according
to their size and mass

The different boiling points of liquids can 
be used to separate mixtures

Mixtures can be separated according 
to their physical properties

2.1

2.2

2.3

2.4

2.5

2.6

2.7
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Properties of mixtures
There are many different types of mixtures, 
each with different characteristics. For this 
reason, scientists have grouped mixtures 
according to their properties: what they are 
made of and how they behave. Knowing the 
type of mixture helps us work out ways to 
separate it into pure substances.

solutions
When you mix salt into water, it seems 

to disappear. But we know the salt 
is still there because we can taste 

it. The particles of salt become 
so small, they spread evenly 
throughout the water. This 
clear mixture of salt and water 
will not separate by itself. It is a 
solution. A solution is a mixture 
of one substance dissolved evenly 

throughout another. Solutions are 
usually transparent (see-through).

suspensions
Dirty water is an example of a suspension. 
A suspension is a mixture of two substances, 
in which a solid is dispersed, undissolved, in 
a liquid. The result is a cloudy liquid. Sand 
in water is also a suspension. If you shake a 
container of sand and water, the sand spreads 
through the water, forming a cloudy liquid. 
The sand will then settle to the bottom of the 
container as sediment. Suspensions often need 
to be shaken or stirred before use to spread the 
sediment through the liquid.

2.1 Mixtures are a 
combination of two or 
more substances
Consider the things around you. Perhaps they are made of wood, glass or 
plastic. Wood, glass and plastic are all mixtures – each of these materials is 
made up of two or more substances. Some materials are pure substances. 
A pure substance is one that is not combined with anything else. Pure 
water, oxygen and diamonds are examples of pure substances.

Figure 2.1 Most of the 
things we use every 
day are mixtures. What 
mixtures can you see 
in this photograph? 
Can you see any pure 
substances?

Colloids
When two or more substances are mixed, 
they don’t always separate out with time. 
Suspensions that don’t separate easily are 
referred to as colloids. These can be formed 
by a solid being suspended in a liquid, such as 
hot chocolate in milk. Occasionally different 
particles can get suspended in a gas. Fog 
is an example of this: small drops of water 
suspended in the air. The word ‘colloid’ comes 
from the Greek word kolla, which means ‘glue’. 
You can think of a colloid as a substance being 
‘stuck’ – suspended – in another substance. 
The benefit of colloids is that there is no need 
to mix them before using them. Hair gel and 
hand cream are examples of colloids.

emulsions
An emulsion is a colloid of two or more 
liquids. Usually, one liquid is the ‘base’ and 
the other is broken into tiny droplets spread 
throughout the ‘base’. Milk is an emulsion, 
with tiny droplets of fats and oils spread 
throughout the base, which is water.

In some cases, when mixtures like this 
are left to settle, the tiny droplets float 
above the base liquid. (This is different from 
what happens in a suspension, where the 
solid particles tend to fall to the bottom.) A 
substance called an emulsifier can be added to 
these mixtures to allow the liquids to remain 
completely mixed. 

The most common emulsions we use are 
mixtures of different types of oil mixed with 
water and an emulsifier. Examples include food 
and drinks, and ‘emulsion’ paints.
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Challenge 2.1: CoMParinG different tyPes of Mixtures 
Go to PaGe 174

Solution

Cordial
Water

Figure 2.2 this glass of cordial is an example 
of a solution. the small cordial particles are 
dissolved evenly throughout the water. the 
swimming pool water in the background is also 
a solution, with chlorine and other chemicals 
dissolved evenly in the water.

Figure 2.4 fog is a colloid because it is made 
up of suspended liquid particles in air.

Suspension

Figure 2.3 a snow dome can be described as 
a suspension, with the larger ‘snow’ particles 
being suspended in the water for a short time 
before they fall to the bottom of the dome to 
form a sediment.

Figure 2.5 Milk is a colloid because it contains 
many substances suspended in what is mainly 
water.

Check your learning 2.1
remember and understand
1 What is a pure substance?

apply and analyse
2 identify the following as pure or a 

mixture:
a cup of tea
b soft drink
c table salt

d soap
e olive oil

3 for any that you think are not pure, 
write down what substances you think 
they might contain.

evaluate and create
4 in which mixture(s) would you find 

sediment?
5 Complete the table below for 

mixtures.

tyPe of 
Mixture

substanCes 
involved

aPPearanCe 
when light 
shines through

seParates on 
standing? exaMPle

Suspension Solid + liquid Cloudy Yes, slowly Milo in milk
Emulsion

Colloid

Solution
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solubility and insolubility
In some places in Australia, the water from 
the local water supply has an unpleasant taste. 
Or washing with soap is difficult because the 
water forms a scum instead of a foamy lather. 
In these cases, the water contains metal salts 
that affect its taste and behaviour. Because 
they are so small, these metal salts do not fall 
to the bottom, or float on the top, but remain 
evenly spread through the liquid. The resulting 
mixture (a solution) is clear – light will shine 
through it. We say that the metal salts have 
dissolved in the water.

A substance that is able to dissolve in a 
liquid is considered to be soluble, whereas 
one that cannot is insoluble. The substance 
dissolving is called the solute, whereas the 

A solution is a solute 
dissolved in a solvent2.2
In Unit 2.1 you learnt that a solution contains one substance mixed evenly 
through another. An example of this is lemonade, in which the sugar and 
flavour are dissolved evenly through the water. The more solute (sugar) 
that is dissolved in the solvent (water), the more concentrated the solution. 
A solution becomes saturated when no more solute will dissolve.

Solvent
particles

Solute
particles

Figure 2.6 a solute 
dissolves in a solvent to 
create a solution.

Figure 2.7 the concentration of salt in the dead sea in israel is so high that when people try to 
swim in it, they float instead!

liquid into which it dissolves is called the 
solvent. An example of this is salty water. The 
salt is the solute, and the water is the solvent. 
Sometimes it is necessary to help a solute such 
as salt to dissolve. Warming the solvent (water) 
is the most common way of making a solute 
dissolve faster.

working with solutions
You have seen that a solution is a solute 
dissolved in a solvent. Solutions can be 
compared in terms of their concentration: 
how much solute is in the solvent. If just a little 
solute is dissolved, the solution is described as 
dilute (low concentration). If a lot of a solute 
is dissolved, then the solution is described as 
concentrated (high concentration).
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It is only possible to dissolve a certain 
amount of a particular solute in a solvent. If 
no more solute can dissolve into a solution, 
the solution is described as saturated. What 
sort of cordial drink do you prefer: dilute, 
concentrated or saturated? 

We often work with solutions in our 
everyday lives. By adding solutes to pure 
liquids, the properties of the pure liquids may 
change. An example is adding bath crystals to 
a bath to give the water a pleasant smell.

Solute
particles

Dilute 
solution

Concentrated
solution

Figure 2.8 a concentrated solution contains 
more solute particles in a given volume than a 
dilute solution.

Figure 2.9 oxygen dissolved in water is 
essential for aquatic organisms.

Check your learning 2.2
remember and understand
1 if someone asked for a dilute glass 

of cordial, would you add a lot of 
cordial or only a little?

2 How could you increase the 
amount of a solute that will 
dissolve in a solvent?

3 scientifically, how do you describe 
a solution that will not allow any 
more solute to dissolve?

4 true or false: you can see the 
particles of a solute in a solution.

apply and analyse
5 do all solutes dissolve in water? 

explain your answer.
6 What happens to the sugar 

particles when they dissolve in 
water?

evaluate and create
7 are the particles in a suspension, 

colloid or emulsion soluble? 
explain.

exPeriMent 2.2a: WHat if saLt Were 
dissoLved in Water? 
Go to PaGe 175

exPeriMent 2.2b: WHat if tHe soLvent Were 
Heated WHen MakinG a Mixture? 
Go to PaGe 176

water as a solvent
Water is a good solvent. This is one of its most 
important properties. Our digestive system 
uses water to dissolve our solid and liquid food, 
and to break up the food into nutrients that 
our body needs to build new cells, grow and 
repair.

Our bodies are more than 60% water. 
Our blood, which is mainly water, transports 
oxygen to every cell and carries away dissolved 
carbon dioxide gas (a waste product).

Humans are not the only living things that 
depend on water as a solvent. Without water’s 
ability to dissolve gases, there would be no 
underwater life in our oceans and lakes and 
no fish in the rivers. These creatures all live by 
extracting dissolved oxygen gas from the water.

Imagine you found a colourless and see-
through liquid and were really thirsty. Is it 
water? There many other colourless and clear 
liquids, and you don’t know what substances 
might be dissolved in them. Tasting may be 
dangerous. There are more scientific ways of 
working out whether a liquid is pure. This is 
explored further in Unit 2.3.

SAMPLE
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simple separation
Some mixtures are quite simple to 

separate. Sometimes we can simply 
pick out the bits we need to 
separate. A bag of mixed lollies 
may contain a few of your 
favourites. You could easily 
use your fingers to pick these 
lollies out so that you could 
eat them first. This works well 

if it is a small bag and you can 
see the individual lollies. What 

if the bag contained hundreds 
of lollies that were too small to 

see? You may need another way of 
separating out your favourites.

2.3 Mixtures can be separated 
according to their 
properties
A mixture contains components that can be separated because of their 
different properties. Properties are how a substance looks (size, mass, 
texture, shape, volume) and how it behaves around other substances 
(magnetic, soluble). Before you can separate a mixture, you need to find 
out what properties its components have that are different. For example, 
one substance may be soluble in water, whereas another may not. One 
substance may be magnetic and another not magnetic.

Figure 2.10 different 
separations need 
different techniques.

Figure 2.11 separating a mixture of packages is 
simple.

Figure 2.12 Magnets are used to separate 
metals in recycling plants.

Magnetic separation
Do you separate recyclables from your rubbish? 
Have you ever wondered how the different 
recyclable materials are separated once they’re 
out of your house?

Magnetic separation uses magnets to 
attract and separate particular objects. Some 
metals are magnetic. Magnetic substances are 
attracted to a magnet. They are made of iron, 
or a mixture containing iron.

Because magnetism will only separate 
substances containing iron, magnetic materials, 
such as iron nails, can be separated from 
other non-magnetic materials, such as glass, 
aluminium and paper.

skills lab 2.3a: seParation usinG MaGnetiC ProPerties 
Go to PaGe 177
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Tin cans are magnetic, whereas aluminium 
cans are not. Sometimes large magnets are used 
to separate aluminium cans in the rubbish from 
tin cans. This means both types of cans can be 
recycled in different ways.

decanting, sedimentation 
and flotation
Have you ever had a piece of food in the 
bottom of your drink? Did you use a spoon 
to remove it? Or maybe you carefully poured 

Figure 2.13 Magnets 
can be used to separate 
tin cans (left), which 
are magnetic, from 
aluminium cans (right), 
which are not.

Figure 2.14 decanting 
wine separates the 
undrinkable sediment.

your drink into another glass, leaving the 
food behind? The careful pouring of liquid, 
or decanting, is often done to remove 
sediment from wine.

The objects or liquids that sink are 
denser than the liquid on the top. The 
particles in dense objects are packed 
together more tightly than in less dense 
objects. Oil floats on top of water because 
the particles in the oil are packed very 
loosely. The water particles pack together 
more tightly, so they sink to the bottom, 
below the oil.

The particles in a grain of sand are packed 
together very tightly. The sand is more dense 
than water. Therefore, the sand settles to the 
bottom of a glass of water. The sand forms a 
sediment in the glass.

Sedimentation and flotation are used in 
sewage treatment to separate the mixture of 
substances. Sewage is left in settling ponds 
to allow the sediment to settle to the bottom. 
Fats and oils that float to the top of the 
ponds can be scooped off for digestion by 
bacteria.

Oil spills can be cleaned up using the fact 
that oil floats on the surface of water. Cork 
and other substances can be sprinkled on top 
of the oil to soak it up, and these substances 
are then scooped off and squeezed out.

In certain situations, sedimentation is 
more difficult. Chemicals called flocculants 
can be added to a mixture to make 
suspended particles clump together. This 
makes them heavy enough to settle to the 
bottom. Flocculation is regularly used to 
separate substances from water.

Figure 2.15 sewage 
treatment involves 
sedimentation and 
flotation.

Figure 2.16 oil floats on 
the surface of water.

Check your learning 2.3
remember and understand
1 What do the following words mean?

a sediment
b flocculation

c decant
d density

2 What property differs between tin 
cans and aluminium cans?

apply and analyse
3 Why does flotation allow oil spills to be 

cleaned up more easily?

4 if a suspension doesn’t separate, what 
can be done to cause sedimentation?

5 in what situation might you rely on 
people to separate a mixture by hand?

evaluate and create
6 What are the limitations for using 

magnetism to separate a mixture?

skills lab 2.3b: seParatinG Mixtures 
usinG sediMentation and fLotation  
Go to PaGe 177

exPeriMent 2.3: WHat if a fLoCCuLent 
Were added to Muddy Water?  
Go to PaGe 178
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2.4 Mixtures can be separated 
according to their size and 
mass
Other properties can be used to separate particles. Large particles can 
be separated from smaller particles by filtering. Heavy particles can be 
separated from light particles by using a centrifuge.

filtering
Anyone who has cooked pasta will 
probably have used a colander or sieve to 
separate the boiling water from the cooked 

pasta. The holes in the colander or sieve 
are designed to let the water through, 
but not the pasta.

A filter has a series of holes in it 
that lets through small things, but 

traps the larger particles. A grate on 
a storm water drain is an example of a 

filter. The grate lets the water through while 
filtering out the leaf matter and rubbish. Fly 
screens on windows and doors filter bugs and 

some dust from the air, and tea bags 
filter the leaves from the liquid.

Filtering separates substances 

Figure 2.17 tea bags are 
a common household 
filter.

Filter
paper

Glass
funnel

Solid
residue

Filtrate

Figure 2.18 filters are used in science to 
separate substances. Particles that pass 
through the filter are called the filtrate. the 
filter paper traps the residue.

Figure 2.19 a HePa filter is used to filter fine 
particles from the air.

according to the size of their particles. In 
science, using a sieve is called filtering. 
Filtering is the same process as sieving: it 
separates particles in a mixture according to 
their size and the size of the holes in the sieve. 
The filtrate passes through the filter and the 
residue is left behind in the filter.

Filter paper is a paper sieve with holes 
that are too small to see. Solutions can flow 
through the filter paper because the particles 
in the solution are small enough to fit through 
the holes; however, most solid particles in 
suspensions are not. Different filter papers 
come with different-sized holes. Coffee filters 
and the filters found in vacuum cleaner bags 
are both made of paper filters. HEPA (high-
efficiency particle arrestance) filters are used 
in vacuum cleaners, air conditioners and face 
masks to remove even tiny dust particles.

Sometimes filters remove substances using 
chemicals rather than by physically stopping 
them. Gas masks often contain a special type 
of charcoal that attracts and holds onto some 
poisonous gases.
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Figure 2.20 a gas mask uses activated charcoal to filter poisonous gases.

Centrifuging
Sometimes mixtures do not separate well using 
sedimentation because the particles are not 
dense enough. Sometimes things need to be 
separated using their weight.

Some playgrounds have equipment that 
spins around very fast. When you spin very fast 
on this equipment, you can feel a force pulling 
you towards the outside of the spin. Heavy 
objects feel the pull more than light objects.

Centrifuging separates light and heavy 
particles by spinning a mixture. A centrifuge 
is a machine that spins very quickly. In a 
laboratory, small test tubes of mixtures are fixed Figure 2.21 When blood 

(right) is separated by 
a centrifuge, the red 
blood cells collect at 
the bottom of the tube 
and the less dense 
liquid, the plasma and 
platelets, collects at the 
top (left).

skills lab 2.4: fiLterinG a Mixture of  
sand and Water 
Go to PaGe 179

exPeriMent 2.4: WHat if you  
CentrifuGe MiLk? 
Go to PaGe 180

Figure 2.22 a spinning 
washing machine is a 
centrifuge, separating 
water from the clothes.

Check your learning 2.4
remember and understand
1 What filters are used around your home 

and school? What substances do these 
filters allow to pass through them and 
what substances do they collect?

2 for each of the following pairs, write 
a sentence explaining the difference 
between them:
a mixture – pure substance
b sedimentation – flotation
c residue – filtrate

3 Complete the sentences below by 
filling in the missing words.
filtering is like using a 
____________. the 
____________ lumps are 
caught in the sieve, and the 
____________ goes through 
the ____________ paper. 

the substance caught in the 
____________ paper is called 
the _________. the substance 
that passes through is called the 
_________.

apply and analyse
4 Why would a forensic scientist who 

was investigating a crime want to 
compare a mixture of different types 
of sand found in a suspect’s car to a 
similar mixture found at the crime 
scene?

evaluate and create
5 is a butterfly net an example of a 

filter? explain.
6 List two places where centrifuges are 

used.

to the inside of the bowl of the centrifuge. The 
spinning motion causes the heavier particles to 
move to the bottom of the tubes.

Centrifuges are used in medical research 
and at blood banks. When blood is spun in a 
centrifuge, the red blood cells, which are heavier, 
sink to the bottom of the test tube, leaving 
the yellowish liquid part of blood (plasma and 
platelets) at the top. Medical professionals 
use different parts of blood depending on the 
particular medical need.

Centrifuges are used in dairy processing 
factories to separate cream from milk. Salad 
spinners and washing machines also use this 
principle.
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2.5 The boiling points of 
liquids can be used to 
separate mixtures
The various parts of a mixture will often have different boiling points. 
This means they become a gas at different temperatures. Alcohol boils at 
78°C. Water boils at 100°C. In a mixture of alcohol and water, the alcohol 
will always evaporate first. Any solids left behind will crystallise. Filtering, 
sedimentation, flotation, centrifuging and magnetic separation are useful for 
some types of separation. But what do you do when they don’t work?

evaporation and 
crystallisation
When water in a saucepan is heated, it will 
quickly start to boil. This means the liquid 
evaporates: it becomes a gas. Every substance 
evaporates at a different temperature. Table 2.1 

shows the boiling point of some common 
liquids.

Table 2.1 Boiling points of common liquids

liquid boiling Point
Water 100°C
Alcohol 78°C
Petrol 95°C
Olive oil 300°C
Tar 300°C
Turpentine 160°C

Figure 2.23 Water 
will evaporate from 
a mixture of salt and 
water, leaving behind 
salt crystals.

The different boiling points of 
liquids can be used to separate 

them in a mixture. A mixture 
of water and turpentine can 
be easily separated because 
the water will evaporate 
first. This means the water 
will become a gas (steam) 
and move away from the 
turpentine. Eventually 

only turpentine will be left 
behind.

This method can also 
be used to separate the parts 

of a solution. Salt evaporates 
at 1414°C. When a mixture of salt 

and water is heated, the water evaporates 
first, leaving behind the salt crystals. This 
process of evaporating the solvent (the water) 
and leaving behind the solute (salt) is called 
crystallisation.
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exPeriMent 2.5: CrystaLLisation  
of saLt Water 
Go to PaGe 180

Challenge 2.5: desiGn a Way to Purify 
Water froM sea Water 
Go to PaGe 181

Figure 2.24 Whisky production uses distillation.

Figure 2.25 Crude oil can be separated into 
different fuels because each boils at a different 
temperature.

distillation
What if we want to keep the substance that has 
the lowest boiling point? Collecting drinkable 
water from sea water is difficult if all the water 
evaporates into the air. Distillation is a way 
of collecting the gas that evaporates from a 
mixture and cooling it down so that it becomes 
a liquid again. This cooling down of a gas into 
a liquid is called condensation.

The crude oil that is removed from the 
earth is a mixture of different liquids that all 
have different boiling points. When the crude 
oil is heated, petrol is one of the first substances 
to evaporate. The petrol gas rises up the 
column until it cools and condenses. The liquid 
petrol is then collected on one of the trays 
in the column. The oil used in heating has a 
higher boiling point. It evaporates more slowly 
and condenses quicker. It is collected on a tray 
lower in the column.

Clamp

Stand

Flask

Solution

Gauze mat

Tripod stand

Bunsen burner

Test tube

Stand

Water in

Water out

Condenser

Distillate

Figure 2.26 equipment set-up for distillation.

Check your learning 2.5
remember and understand
1 explain the difference 

between evaporation and 
crystallisation.

apply and analyse
2 Give an example of a 

mixture you would separate 
using evaporation and 
crystallisation. explain 
why distillation may not be 
appropriate.

3 What separation technique 
is being conducted in figure 
2.27?

evaluate and create
4 draw the equipment set-up that could be used to produce 

pure water from sea water by distillation.

Figure 2.27 
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2.6 Solubility can be used to 
separate mixtures

solubility
Another property that can differ between 
substances is solubility. Solubility describes 
how easily a substance dissolves in a solvent. 
Some dyes have a higher solubility than others. 
This can be used to separate them from each 
other. Many dyes are small particles that are 
suspended in a solvent. They are usually made 
from plants or minerals. Early Greeks made a 
mixture of soot and vegetable gum that could 
be used for writing. One thousand years later, 
the Chinese made red ink from mercury sulfate 
and black ink from iron sulfur mixed with 
sumac tree sap. Today, many of the inks in 
textas are made of a mixture of these dyes. We 
can separate these dye mixtures because the 
dyes have different solubilities.

Some substances are able to dissolve more easily than others. 
Chromatography can be used to separate mixtures of substances that have 
different solubilities.

Figure 2.28 Chromatography is used to separate samples, such as inks and dyes.

Chromatography
Paper chromatography is a common way to 
separate a mixture. Chromatography works 
when the end of the absorbent paper is dipped 
in water, allowing the water to slowly move 
up the paper. As the water moves past the dye 
mixture, the most soluble dye dissolves and 
starts to move with the water. The other dyes in 
the mixture take longer to dissolve. Eventually 
the next dye forms a solution and starts moving 
towards the top of the paper. Finally, the paper 
has a series of smudged dyes running up to the 
top. The coloured dye that is the most soluble is 
at the top, whereas the dye that is least soluble 
is at the bottom.
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More complex and sensitive 
chromatography instruments are used to 
separate mixtures such as drinks and polluted 
air. Science laboratories often contain 
instruments that can be used to detect 
even one gram of a substance present in 
thousands of litres of solution. Scientists use 
chromatography to find out what substances 
are in a mixture. Different substances will 
move through at different times. The height 
of each peak tells the scientist how much of a 
particular substance there is.

One of the uses of chromatography today is 
to identify athletes who use banned substances 
when they compete by testing their urine. A 
chromatography machine separates all the 
substances in the urine, including any illegal 
drugs that leave the body in this way.

Airport security also tests for illegal drugs 
in this way. A piece of chromatography paper 

Figure 2.30 airport security also uses 
chromatography to test for illegal drugs.

Check your learning 2.6
remember and understand
1 What was used to make the first inks?
2 How does chromatography separate 

inks and dyes?
3 When is chromatography used to 

separate substances?
4 What is the solvent used in the 

chromatography for drugs at the 
airport?

5 What does solubility mean?

apply and analyse
6 some people think they can disguise 

drugs at airports by putting them in 
a strong smelling substance such as 
coffee beans. explain why this will not 
work with airport security.

Figure 2.29 Performing gas chromatography.

exPeriMent 2.6: WHo Wrote tHe nasty note? 
Go to PaGe 182

Challenge 2.6: seParation CHaLLenGe 
Go to PaGe 183

is wiped over a person or their bag, and then 
inserted into a machine. A gas is pushed 
through the paper. If the drug is soluble in the 
gas, then it will dissolve and be detected by 
the sensors. An alarm sounds and the security 
guard will take the person for questioning.
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Waste water 
is a mixture 
that can be 
separated

Washing dishes or using the bathroom produces waste 
water containing a mixture of vegetable matter, paper, 
cloth and plastics. This cannot be released directly into 
waterways without harming the environment. Scientists use 
their knowledge of separating mixtures to make the water 
safe. Many unusual things have been found at waste water 
treatment plants, including BMX bikes, toys, false teeth 
and even money. One of the biggest problems currently 
is caused by the small stickers found on fruit. If eaten 
accidentally, the small plastic stickers pass through the 
digestive system and end up at the water treatment plants.

// S c i e n c e  a S
a  h u m a n  e n d e a v o u r //

2.7

Primary treatment
Initially, the waste water is filtered to remove 
any large products. 

Aluminium sulfate is added to the waste 
water to encourage any suspended particles still 
remaining to coagulate or clump together. This 
process is called flocculation.

The small clumps are then left to sit in 
sediment ponds to allow the clumps to form 

a sediment on the bottom of the pond. This 
sediment is called sludge and can be removed 
and disinfected. Many industries use the sludge 
as fertiliser or to manufacture biofuels.

secondary treatment
The remaining waste water often contains levels 
of nutrients (e.g. nitrogen and phosphorus) 
that would be harmful to rivers or the ocean. 
When these nutrients enter waterways in large 
amounts, algae feed off them and grow into 
large blooms. The large numbers of algae use all 
the oxygen and nutrients in the water, leaving 
other aquatic life to starve. Secondary waste 
treatment pumps the waste water through a 
series of tanks where bacteria remove the excess 
nutrients from the water.

Figure 2.33 an algal bloom.Figure 2.31 a water treatment plant. Figure 2.32 flocculation results in 
the clumping together of suspended 
particles in waste water.
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Figure 2.34 Chlorine and waste water tanks in a 
tertiary water treatment plant.

Intake

Chemical addition
Mixing Coagulation

Sedimentation

Filtration

Disinfection Storage
Distribution

Figure 2.35 summary of the water treatment process.

extend your understanding 2.7
1 Water use is often an indication 

of the amount of waste water 
produced per person every year. 
a graph of the annual water 
consumption per person is 
shown in figure 2.36.
a Which city uses the highest 

amount of water per person 
each year?

b Which city uses the lowest 
amount of water per person 
each year?

c How much water does the 
average person in Canberra 
use?

d Can you suggest why a 
person living in Brisbane 
uses more water than a 
person living in Melbourne?

2 describe what type of objects 
might be removed during the 
primary treatment of waste 
water.

3 How can an algal bloom damage 
a river?

4 What is the purpose of the tertiary 
treatment of waste water?

5 draw a cartoon that shows one 
stage of the treatment process. 

Join your cartoon with those 
from others in your class who 
drew the other two stages, so 
that combined you show all 
levels of the water treatment 
process.
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Figure 2.36 

tertiary treatment
Sometimes the water will be treated at a 
tertiary treatment plant. Once again the water 
is filtered to remove any particles that may be 
left in the water. Chlorine can be added (just as 
in a swimming pool) to kill any bacteria that 
may still be in the water.
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10 imagine you have just bought a large 
factory. due to flood damage it is filled with 
tonnes of matchsticks mixed with tonnes of 
iron scraps.
a How would you separate this mixture?
b What equipment would you need to 

make this happen on such a large 
scale?

evaluate and create
11 Look at the chromatograms in 

figure 2.39, taken from blue pens 
belonging to suspects (a–d). Compare 
these with the one taken from the original 
forged cheque (x). decide whether any of 
the suspects is likely to be the culprit.

remember and understand
1 examine figure 2.37 and identify the 

suspension, the solution and the colloid.

2 What is the major difference between 
evaporation and distillation?

3 a  Which separation technique is used 
to separate the parts of blood?

b Which physical property is being 
used to separate this mixture?

4 Give an example of a mixture that could 
be separated into its parts by filtration.

5 What safety recommendations would you 
give to someone using evaporation and 
crystallisation?

6 imagine dropping salt in sawdust. How 
would you separate the parts of this 
mixture?

7 a criminal buries an aluminium drink 
can containing dna evidence in the sand. 
Could the aluminium can be separated 
from the sand using a magnet? explain 
your answer.

apply and analyse
8 nail polish remover and paint stripper 

are both useful solvents.
a What is a solvent?
b identify the solute for each solvent.

9 daniel was measuring the solubility of 
two chemicals (a and B) in water. He 
placed a spatula full of each substance in 
a separate test tube of water. figure 2.38 
shows what he saw.

 use the words dissolve, solvent, solute 
and suspension to explain what has 
happened in each test tube.

R e v i e w

2
Figure 2.38 test tube a (left) and test tube B 
(right).

Figure 2.37 

a b c
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12 a particular coloured dye is being created 
for fashion Week.
a Look at the chromatogram of the dye 

mixture in figure 2.40. How many pure 
dyes were mixed to create the colour?

b explain how chromatography could 
help create an exact copy of the dye for 
a rival manufacturer.

13 do you think that performance-enhancing 
drugs are spoiling the image of sports? 
Pair up with a partner and make a list of 
all the implications of athletes using these 
drugs to compete.

14 Which techniques, and in what order, 
would you use to separate a mixture of iron 
filings, sand, marbles and salt? Present 
your answer as a flow chart.

15 People sometimes need to enter 
environments containing poisonous gases. 
in these situations, they will wear a gas 
mask. use the internet or other research 
tool to find out how gas masks interact 
with poisonous gases and how they change 
the air before it is inhaled by the person 
wearing the mask.

research
Choose one of the following topics to 
research about working with mixtures. some 
questions have been included to get you 
started. 

how do we work with mixtures?
research a separation technique that is 
used in a different industry or in nature. 
Prepare a ‘sWot’ analysis as part of your 
report, listing the strengths, weaknesses, 
opportunities and threats of the separation 
technique that you choose to research. you 
may choose to present your report with a 
series of photographs of the technique.

filters of the sea
Certain types of whales, known as baleen 
whales, have a filter in their mouth made 
of a bone-like substance called baleen. 
research what these plates do and what 
they filter. in addition, investigate how 
whales are different from other filter-
feeders, such as barnacles, sponges and 
flamingos.

distillation for survival
imagine you were hiking in central 
australia, became separated from your 
group and had run out of drinking water. 
research some techniques of distilling 
water from gum leaves. as part of your 
report, you may like to demonstrate one 
technique to the class.

human filtration
the human body needs to control what goes 
into it and what comes out. in particular, 
the filtering system of the kidneys prevents 
us from being poisoned by our own wastes, 
and tiny hairs in our noses filter dust and 
germs as we breathe. find out more about 
these human filtration systems and see if 
you can identify others.

self-cleaning suburbs
as our population grows, new suburbs 
are being built on the outskirts of cities. 
in some of these new suburbs, several 
features have been included to keep 
the water and air clean. find out about 
strategies that are used to purify water and 
the air in housing estates.

X A B C D

Figure 2.39 Figure 2.40 
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K e y  w o R d s

2 boiling point (BP)
the temperature at which a liquid boils and 
turns to a gas
centrifuging
technique used to separate light from heavy 
particles by rapidly spinning the mixture
chromatography
technique used to separate substances 
according to differing solubilities
colloid
type of mixture that always looks cloudy 
because clumps of insoluble particles 
remain suspended throughout it – they 
don’t settle as sediment
concentrated
contains a large number of solute particles 
in the volume of solution
concentration
how much solute is dissolved in a solvent
condensation
the cooling down of gas into a liquid
crystallisation
separation technique used in conjunction 
with evaporation to remove a dissolved 
solid from a liquid; after the liquid has been 
evaporated the solid remains, often in the 
form of small crystals
decanting
technique used to separate a sediment 
from the liquid it is in by carefully pouring 
the liquid away
dilute
contains a small number of solute particles 
in the volume of solution
dissolved
a solute forms a solution
distillation
technique that uses evaporation and 
condensation to separate a solid 
contaminant and the solvent in which it has 
dissolved
emulsifier
a substance that enables oil and water to 
form an emulsion
emulsion
a colloid of two or more liquids
evaporation
change in state from liquid to gas; also a 
technique used to separate dissolved solids 
from water

filter paper
paper sieve with tiny holes that are too small 
to see; solutions can flow through but most 
solid particles will not
filtering
technique used to separate different-sized 
particles in a mixture depending on the holes 
in the filter used
filtrate
the substance that passes through a filter
flocculants
chemicals added to a mixture to make 
suspended particles clump together
insoluble
does not dissolve
magnetic
able to be magnetised or attracted by a 
magnet
mixtures
something made up of two or more pure 
substances mixed together
properties
(chemistry) characteristics or things that 
make something unique
pure substance
something that only contains one type of 
substance
residue
the substance left behind in a sieve or filter
saturated
a solution in which no more solute can be 
dissolved
sediment
something that settles to the bottom in a 
mixture
solubility
how easily a substance dissolves in a solvent
soluble
can be dissolved in a liquid
solute
a substance that dissolves in a liquid (solvent)
solution
a liquid made up of a solvent with a solute 
dissolved in it
solvent
any liquid that dissolves other substances
substances
a solid or liquid that can be mixed
suspension
a cloudy liquid containing insoluble particles
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