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HOW TO USE THIS BOOK

This book is packed full of amazing facts and statistics. When you’ve finished reading a
section, test yourself with questions on the following page. Check your answers on 
pages 44–45 and see if you’re a quizmaster or if you need to quiz it again! When you’ve
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The world of science

Science helps us to understand the natural world and the way it
works. Scientists are constantly discovering incredible facts that
make us see the world around us in a whole new light.

TYPES OF SCIENCE

We often divide science into three main categories:

Biology

– the science of life and living things

Chemistry

– the science of elements and compounds

Physics

– the science of the way the physical world works

MANY DIFFERENT TOPICS ARE STUDIED
IN EACH AREA OF SCIENCE

Biology

plants

animals

the human
body

Chemistry

elements

atoms

chemical
reactions

states of matter,
such as liquids

Physics

energy

forces

waves

magnets
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Water can exist as a solid, 
liquid and gas
at the same time!


This can only happen in 
certain conditions at 0.01 °C.

Find out more about
solids, liquids and gases
on pages 26–27.

There is no
sound in space!

This is because there
are very few particles
in space to vibrate, so
sound waves can’t travel.

Find out more about sound
waves on pages 8–9.

Studying
science has helped
us to uncover
some amazing
facts.

There is enough electricity
in the human brain when
awake to power a

small lightbulb!


Find out more about electricity
on pages 14–15.

Pancakes are usually
round because of

GRAVITY!


The force of gravity
pulls on the pancake
batter evenly, forming
it into a circle.

Find out more about
forces on pages 18–19.

Some species
of bamboo can
grow up to a
metre in
one day!


Find out more about
plants on pages 32–33.


SCORPIONS GLOW
in the light of a full moon!

Find out more about
light on pages 6–7.
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LIGHT

Light allows us to see objects. It reflects off objects
and into our eyes.

LIGHT SOURCES

Objects that give off light are known as light sources. The Sun creates almost all of the
natural light on Earth. We also use fire for light, for example by burning candles. However,
most of our light comes from human-made, electrical light sources, such as light bulbs.

Some animals
produce their own
light to attract prey,
communicate or as
camouflage.

vampire squid

fireflies

anglerfish

crystal jellyfish

some millipedes

MATERIALS

Light can only pass through
some materials. Transparent
materials, such as glass, let light
through. Translucent materials,
such as coloured plastic, let
some light through. Opaque
materials, such as wood, don’t
let any light through.

transparent

translucent

opaque
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SHADOWS

When light is blocked by a translucent or opaque object, it creates
a dark shadow behind the object. The size and shape of the shadow
depend on the size and position of the light source.

BENDING LIGHT

Usually light travels in
straight lines, known as rays.
However, rays of light can
bend when they travel from
one material to another. 
This is because they move
more quickly through one
material than another. 
This is called refraction.

The bottom of the pencil
appears to be in the wrong
place. This is because the
light bends as it moves
between the air and the
water in the glass.

SEEING COLOUR

Light is a mixture of all colours. We see objects as coloured
because of the way the surface of the object reflects or
absorbs the colours in light. If an object reflects all the
colours of light, we see it as white. Some objects reflect just
one colour and absorb the rest. We see these objects as
the reflected colour, for example red. If an object absorbs
all of the colours, we see it as black.

light

red light reflected

red surface

BIG, BLUE SKY

Air is transparent, but we
see the sky as blue. This is
because sunlight reflects off
tiny particles in the air and
gets scattered across the sky.
Blue light is scattered more
than other colours, giving the
sky its blue colour.
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SOUND

Sound is created when objects vibrate, sending sound 
waves through the air. These waves enter the ear, 
where they are understood as sounds.

PITCH

Pitch is how high or low a sound is. The speed 
of the vibrations determines the pitch of a sound. 
Fast vibrations make high-pitched sounds, while 
slow vibrations make low-pitched sounds. Animals,
such as dogs, have a wider range of hearing than
humans and can hear sounds that we can’t.

High frequency

Low frequency

SILENCE

10
dB

BREATHING

LEAVES
RUSTLING

20
dB

30
dB

WHISPER

FRIDGE

40
dB

50
dB

MODERATE
RAINFALL

CONVERSATION

60
dB

70
dB

CAR, CITY
TRAFFIC

FAINT

MODERATE TO QUIET

LOUD

VOLUME

Volume is how loud something is. It is
measured in decibels (dB). The taller a
sound wave, the louder the noise. Loud
sounds can damage the ear, so it’s best
to avoid them or wear ear protection in
noisy situations, such as loud concerts or
while using noisy machinery.

Loud sound – large amplitude

Quiet sound – small amplitude
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BOOM!

The loudest known sound on Earth
was the eruption of the Krakatoa
volcano in Indonesia in 1883. The
sound registered an estimated
172 decibels at 160 km away and
the explosion was heard 3,500 km
away in Australia!

LORRY

80
dB

90
dB

HAIRDRYER

HELICOPTER

100
dB

110
dB

LOUD
CONCERT

SIREN

120
dB

130
dB

JET
ENGINE

FIREWORKS

140
dB

VERY LOUD

EXTREMELY LOUD

THRESHOLD OF PAIN

ECHOES

An echo is a repeated sound. Echoes
are created when sound waves bounce
off some objects and are reflected back
to you so that you hear them again.
Only hard objects create echoes, which
is why they are commonly heard in
tunnels or caves with hard walls. Soft
objects absorb sound waves, so no
echoes are heard.

Ships use echoes to find items underwater, such as
fish. This system is called sonar. Ships send out sound
waves that bounce off underwater objects. They use the
reflected sound waves to know where the objects are.
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GO QUIZ YOURSELF!

1

What is studied in biology?

2

Which area of science studies magnets and energy?

3

Why are pancakes usually round?

4

Which animal glows in the light of a full moon?

5

What is a light source?

6

Name an animal that produces its own light.

7

Which word describes a material that doesn’t let any
light through?

8

When are shadows formed?
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9

If an object absorbs all colours of light,
what colour do we see it as?

10

Why does the sky look blue?

11

If sound waves vibrate slowly, what pitch is the sound?

12

Who has better hearing – humans or dogs?

13

Which unit do we use to measure volume?

14

How many decibels is the sound of an average conversation?

15

What is the loudest known sound on Earth?

16

Why are echoes often heard in tunnels?

17

What is sonar?
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ENERGY

Energy makes things work. Every action requires energy, from
moving and breathing to powering vehicles and machines.

TYPES OF
ENERGY

HEAT

ELECTRICAL

SOUND

LIGHT

MOVEMENT

CHEMICAL

(released during chemical
reactions, such as those in the
body that break down food into
energy that the body can use)

light energy

movement
energy

chemical energy

CHANGING ENERGY

Energy can be changed from one form
to another. For example, electrical
energy is turned into heat energy in
a microwave or a toaster. Our bodies
convert chemical energy from food
into movement and heat to keep us
warm. Plants turn light energy from the
Sun into chemical energy (food).
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coal-fired power plant

In fossil fuel power plants, chemical energy from
fossil fuels is turned into heat energy when the
fuels are burned. The heat energy is used to
boil water, which creates steam. The steam spins
a turbine (movement energy), which powers a
generator that creates electricity.

GENERATING
ELECTRICITY

There are several
different ways of
converting energy
into electricity.

wind turbines

In hydroelectric dams and wind turbines,
movement energy from flowing water
or wind spins a turbine, which powers a
generator that creates electricity.

ENVIRONMENTAL PROBLEMS

Some energy sources create environmental problems. Burning fossil fuels creates
air pollution and releases greenhouse gases, such as carbon dioxide. Greenhouse
gases gather in the atmosphere and trap heat from the Sun close to Earth’s
surface. This increases the temperature on Earth (global warming) which disrupts
natural habitats and changes weather patterns. Air pollution also leads to health
problems, such as asthma and certain types of cancer.

GLOBAL WARMING

The average world temperature
has increased by 0.8 °C since 1880
because of global warming.
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Electricity

Electricity is a type of energy. There are two types of
electricity – current and static.

CURRENT ELECTRICITY

This type of electricity is found in circuits in buildings. It is used to power lights and
appliances. Batteries also produce current electricity. A chemical reaction inside the
battery generates the electricity.

CIRCUITS

A circuit is a path that electricity travels
around, made up of wires and a source of
electricity, such as a battery. Circuits can
also contain other components, such as
light bulbs, motors and buzzers. Switches
are used to control circuits. A circuit has to
be complete for electricity to flow around
it. When a switch is open, it stops the flow
of electricity around the circuit. When a
switch is closed, the circuit is complete and
electricity flows around the circuit.

light bulb

battery

wire

switch

CONDUCTORS AND INSULATORS

Electricity moves differently through different materials. Conductors are materials that
electricity passes through easily. Electricity does not pass through materials that are insulators.
We use insulators to keep electricity safe. For example, plastic insulation on the outside of
electrical wires stops the electricity from escaping.

copper (conductor)

plastic
(insulator)

CONDUCTORS

copper
iron
steel
water

INSULATORS

plastic
wood
glass
rubber







STATIC ELECTRICITY

When two insulators rub together,
tiny electrically-charged particles
called electrons jump from one
material to the other. This build-up of
electrons creates static electricity.

If you run a comb through your hair, it
builds up a static charge and so the comb
will be able to attract and pick up tiny
bits of paper.

NATURAL ELECTRICITY

Electricity exists in nature. Lightning is static electricity that builds up in clouds.
It is released down to the ground during storms. Animals, including humans,
also generate electricity inside their bodies. A very small amount of electricity is
used to send messages to and from the brain and make the heart beat. Some
animals generate large amounts of electricity and use it to hunt and kill prey.

NATURAL
ELECTRICITY

The longest ever lightning bolt
measured the distance from
London, UK, to Brussels, Belgium.

The longest ever duration of a
lightning bolt was 7.74 seconds.
The average duration of a
lightning bolt is 0.2 seconds.

Lightning is five times hotter
than the surface of the Sun.

Sharks have special electricity
sensors on their skin. They
use the sensors to sense the
electrical signals in nearby prey.

Electric eels sent out huge jolts
of electricity to kill their prey.
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GO QUIZ YOURSELF!

18

Name two types of energy.

19

What type of energy is food?

20

Describe the energy conversion that happens in a microwave.

21

Which two types of energy do our bodies create from
chemical energy?

22

How is electricity generated in a hydroelectric dam?

23

What is a greenhouse gas?

24

Name a health problem caused by air pollution.

25

How much has the average world temperature increased
since 1880?
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26

What are the two types of electricity?

27

Give an example of a component found in a circuit.

28

What happens to a circuit if its switch is open?

29

Name two materials that are electrical insulators.

30

What type of electricity is lightning?

31

How long did the longest ever lightning bolt last?

32

Which is hotter – lightning or the surface of the Sun?

33

Name one way in which electricity is used in the bodies of most
animals and humans.

34

Which animal uses electricity to kill their prey?
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Forces

Forces are pushes or pulls. They can make things move,
change speed, change shape and change direction.

FORCES AND OBJECTS

The stronger a force, the greater an effect
it will have on an object. Some objects
need to touch for a force to have an effect,
such as when a foot kicks a ball. Other
forces, such as gravity, can affect objects
without touching them.

FRICTION

Friction is the force that acts on an object
when it moves against another object. It acts
in the opposite direction to the movement
of the object, which can make it hard for the
object to move. Smooth surfaces have very
little friction, while rough surfaces have more.
Friction can be useful – it stops our feet from
slipping on the ground.

There is very little friction
on smooth ice and snow,
which is why skis glide
easily across them.

GRAVITY

Gravity is a force that pulls objects towards
each other. All objects have gravity, but
heavier objects have more gravity than
lighter ones. The heaviest object near to us
is Earth. Its gravity pulls everything around
us down to its surface. This is why objects
fall to the ground if they are dropped.
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RESISTANCE

When an object moves through air or
water, it experiences resistance created
by friction. This resistance slows the
object down and makes it have to
push harder to move through the air
or water. The faster an object travels,
the more resistance it experiences.
Streamlined (with a smooth shape)
objects experience less resistance
and can move more quickly through
air or water.

AIR FORCE

The thin shape of
aeroplanes helps them
to be streamlined.

The streamlined shape
of aeroplanes helps
them to move quickly
through the air.

Horizontal wings
help to keep the
aeroplane steady
in the air.

Aeroplanes have a
pointed nose to cut
through the air.

Unstreamlined aeroplanes would require lots
of fuel to push them through the air, which
wouldn’t be energy- or cost-efficient.

BALANCING FORCES

If two forces of the same size act on an
object in opposite directions, nothing will
happen to the object. It will stay still or
keep moving at the same speed. This is
because the forces are balanced.

However, if one force is greater than the
other, the forces are unbalanced. This
means that the object will move in the
direction of the larger force.

BALANCED

Boats float because the weight of the boat is
balanced by the upthrust (pushing force) of the water.

The force created by the cyclist pushing
forwards is greater than the air resistance,
so the cyclist moves forwards.

UNBALANCED
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MAGNETS

Magnets are objects that have an invisible force that pulls on
magnetic materials from a distance. This force is called magnetism.

MAGNETIC OR NOT?

Magnetic materials are attracted to magnets, while non-magnetic materials are not.

MAGNETIC

IRON

COBALT

STEEL

NICKEL

NON-MAGNETIC

GOLD

PLASTIC

WOOD

GLASS

ALUMINIUM

COPPER

magnet

iron powder

flour

Magnets can be used to separate mixtures of magnetic and non-magnetic
materials, such as this mixture of flour and iron powder.

POLES

The ends of a magnet are called poles.
One end is the north pole and the other
is the south pole. If you try to join two
magnets together at the same pole, the
poles will push away from each other or
‘repel’. However, if you put two different
poles together, they will attract each other
and pull together.

Different poles attract

Same poles repel
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