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WHAT 1S SCIENCE?

Science helps us to learn about the world and find answers
to our questwons about it. There are lots of types of science

Each one locks at a different part of the world around us

BT0L0GY

Biology studies things that are alive

EARTH SCTENCE

Earth science studies
the planet we live
on, including its land,
oceans, climate and
atmosphere,

Al kinds of science!

Each scientific area has its
own special name. Here are
Just a few of them.

CAEWISTRY

Chemistry studies
chemicals and
what they do.

oo

PYSICS

Physics studies energy, forces
and what things are made of

What is a scientist?
Scientists are people who study science.
They come up with new ideas, then test them
with experiments to discover new information
Some scientists work in laboratories, but
others work outdoors. A few scientists

even work in spacel

What is this
scientist doing?

Step by step
Scientists work very carefully to avoid making
mistakes. They often carry out an experiment
several times, following the same steps.

Hhat's the big idea?

An idea that a scientist wants to test is called
a hypathesis. Scientists don't make guesses
They use things they already know or can see,
called observations, to help them come up
with their hypotheses.

Tknow that
some things float,
but others sink.

Observation

Hhat is data?
‘Data’is the word scientists use for the
information they dather when they do an
experiment. The data might be measurements,

or things that they have noticed
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1 think that
things made from
plastic will float.




To test a hypothesis, N /
scientists do an experiment. ) / |

What experiment could [ [
this child do to test |
her hypothesis? | SiamSIEA0IpUS 0y e ‘
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00T OF THIS WORLD

Our Solar System
Our planet, Earth, is part of the Solar
System. This is a group of eight planets that
move around, or orbit, a star called the Sun

Saturn

WerGury Leile
o P

Yenus ‘

- Neptune

=

The Nilky Way

Our Solar System is just a tiny
part of a massive, swirling grovp
of stars called a galaxy. Our
galaxy is named the Milky Weay

We are herel

How far to the stars?

moon. €e
tonight after dark. Some planets,
such as Saturn, have lots of moons

Space snowballs
Enormous lumps of frozen
rock and ice, called comets,

travel around the Solar
System, too. When they pass
near the Sun, something
exciting happens..

big that we me

Russian astronaut,
Yori Gagarin

Working in space
The first spacecraft to orbit
Earth with a person onboard
was Vostok 1 over 60 years ado.
Now, humans can live and work
in space. The International Space
Station is a giart spacecraft,
about the size of a football
field, that orbits Earth. It is
home to a crew of astronauts
and scientists, who carry out
EXPET‘H’HC!’!& in SPBCE

Satellites

Lots of satellites made by humans orbit
our pl ines are sent into
space to do job: uch as send TV signals

or study th er on Earth below:




Spiral - Eliiptical - Trregular -
the Miky Way like a stretched- no particular
is a spiral dalaxy qut-ball shape




This scientist |

is doing an )

experiment to find
out how planits
grow in space.
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pass near the

Sun they heat up,
creating bright
trails of gas

and dust.
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There is no gravity
in space, so the crew
float around. This
astronaut is tied to
arunning machine

to do some exercise.
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7 There are billons of galaxies in
the Universe. They come in
all sorts of shapes and sizes. !
Here are 3 different kinds. |
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A HIDDEN WORLD!

Some scientists study tiny things that can't
be seen without the help of special machines
Some things are so small that they cant be seen
at all though scientists can see what they do

@Vl “((/\\v,//; The huilding blocks of life

VA All living things are made of minuscule building blocks
//“\\\‘ A ot //M\\ caHedgceHs (gwhlcln, in turn, are made of mo\egcu\es)

atom made of? - NINIE ¥ Some living things, such as bacteria, only have one cell
3 e | =) but most plants and animals are made up of millions of

Proton flectron cells. Scientists use a microscope to look at cells up-
Wicrobes eVeryWhCrQl close. It can make them look hundreds of times bigder!

Microbes are tiny living things found
all around us, though we cant see
them without a microscope. They live

Some microbes
in soil, waten ain and even inside our
bodies. Some microbes can make us ill
Neutron

: us to digest the food we
) f eat properly. They live
but others help and protect us. [ insice our large and
Atoms are made of even cuelinietoe
tinier parts called protons, /
neutrons and electrons. & Stomach
The protons and nevtrons are )
packed in the nucleus, at the j
centre of the atom, which is
surrounded by electrons.

Large intestine
Small intestine
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Animal cells and plant cells are different, but
they all have a nuclevs. The nucleus is the cells
control certtre. It contains instructions for how
to work and grow. This information is stored in a
twisting string of chemicals called DNA

Scientists who study cells
are called biologists.

X 7

F i

We can protect ourselves from germs by washng
food before we eat it, and by keeping ourselves
clean and washing our hands regularly to det rid

of harmful microbes,

The metal reacts to the rain
water; and to oxygen in the
air; and changes into
something new - rust.

There are lots of different kinds of
atom Some matter (like dold) is made
from just one kind of atom. But most

things are made from two or more

kinds of atom joined together

Matter made from one kind of atom is
called an element. Matter made from
two or more kinds of atom is called
a compound, Water is an example of
a compound, It is made from two
elements - hydrogen
and oxygen.
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WHAT 1S CHEMISTRY?

All the matter in the Universe is made up of substances
called elements. Chemistry studies elements, and how
they are joined together to make new substances.

/'/Hement

19 20 21 22 27, o 23’/ 29 30

K ||Ca || Sc || Ti Co-T| Ni || Cu || Zn
Potassium Calcium ‘Scandium Titanium ‘,’tnbﬂ" Nickel Copper Zinc

37 38 39 [ 40 45 46 47 48
Rb ||Sr || Y ||Zr Rh || Pd || Ag || Cd

94
Pu

Plutonium

95

Am

Americiur m

96

Cm

Curium

97

Bk

Berkelium
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D

don't change much in chemical reactions

Al the elements in this group are called noble
dases. They all have no colour or smell and

Each element has
| a written symbol
Fe stands for the
metal, Iron. It comes
from the Latin word
95000 Sy /\ for iron - ferrum.
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Astatine is the
rarest element. Only
about 254 of it
occurs naturally on
Earth at any
one time.
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Hydrogen is the
lightest element
| Ttisacolourless gas
( and has no smell, but
is very flammable

and burns with an
invisible flame.



LET'S GET THINGS MOVING!

As well as studying matter physics is all about
energy and forces, and how they make things
move and change.

What is a force?

Forces push or pull things. They can make
something change speed, shape, or direction
Some forces work without touching anything,
such as gravity. Gravity attracts objects or
matter towards other objects or matter

What is energy?
Enerdy makes things happen. Without it, the
Sun wouldn't shine, plants and animals wouldn't
grow, and machines wouldn't work. The world
would be dark, still. and very quiet!

Lift the flap to discover some different kinds
of enendy and forces at work in this picture.

Most of the
enengy we use on
the Earth comes
from the Sun

Pags it on!

Energy is never destroyed It just passes from one thing to ancther

Electrical energy
Electrical energy, or electricity, is a kind of energy
that moves. It is created when tiny electrical
particles move, or flow, from one place to ancther
A bolt of lightning in a thunderstorm is natural
electrical energy. We make electrical energy, too.

. Wind turbines
fleep it clean! i e
Fossil fuels, such as gas, ol and  the wind to make
caal are dug from the ground electricity
When we burn them to release
energy, it creates pollution \
And if we keep on using them,
everttually there wont be any
leftl Scientists are working to
develop cleaner energy from
things that won't ron out,
such as the power of the Sun,
waves and wind.
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A torch uses
the chemical
energy stored in a
battery to work.

Hhat is magnetism?

A magnet is a piece of rock or metal that
can pull some cther metals towards it
without touching them. This pulling force
is called magnetism. It happens because
lots of the electrons inside the magnet's
atoms are spinning in the same direction,
creating a magnetic force. Magnets
attract objects that contain iron, steel,
nickel, or cobalt.



The Sun gives off light
and heat energy

The singing bird gives
off sound energy.

The moving bicycle
releases kinetic
(moving) energy

When the boy kicks the ball
he pushes it away from him.

,“- —&” The dog s puling the boy along.

£
N = north pole § = south pole W

B y= <&
By — -y
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Fossil fuel power stations burn fuels such as

gas. coal or ol to heat up water and make

steam. The steam turns a machine called a
turbine, which makes electrical energy.

™
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Al living tlnings need energy to
survive. This enerdy comes from food
Plants make their own food using
energy from the Sun Animals eat kS
plants or other animals to get food '
energy. The energy gets passed on
from one living thing to anather
k' This is called a food chain
How it works
A chemical reaction inside the battery
makes tiny particles of electricity flow
along the wire. If you switch off the
torch, it makes a gap in the wire. kY
The electricity stops flowing, so the bulb )
does not hght up. When you switch the |~
torch on, it closes the dap to complete
the circuit. The electricity flows all
around the wire and the bulb lights up.
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BURSTING WITH LIFE!

Our planet is bursting with life, from tiny
insects to towering trees, and sea creatures
that are bigger than a bus. Biology is the
science that studies all this amazing life!

There are millions of different plants and
animals on Earth. To understand them betten
scientists divide them into groups with similar
features. This is called classifying. Lift the flaps

on this page to discover one way to classify
plants and animals

Bees and

What do you think is
inside these edgs?

Plants and animals change as
they grow: This caterpillar will
turn into a butterfly one day

other insects
carry pollen
from flower
to flower to
pollinate them,
so they can
make seeds and
have babies,

Scientists are still discovering
new plants and animals|
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CLASSTEYING ANTMALS

Tnvertebrates
Animals that dont
have a backborne,
such as snails,
are called
invertebrates

Vertebrates
Animals that have
a backbone, such
as birds, are called
vertebrates.

Al the animals on Earth belong
in one of these two groups




There are many kinds of

‘ vertebrate. Scientists group, or
\ classify, them into these 5 groups.

>

Fish Amphibians

Repules Mammals

t% cﬁﬁé

The parts of your
body all work
together to

keep you alive.

Animals

Wicro-organisms

k for up-to-date  infe
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Fish usually have scaly skin, gills for
breathing in water, and lay edgs.

Amphibians have slimy skin and lay

€dgs in water.

Reptiles have dry, scaly skin and lay
€ggs on land

Birds have feathers and lay eggs
Most can fiy.

Mammals have fur or hair and feed
their babies with milk.

Mammals and birds are warm-blooded|
This means that they can make their own
body heat. Figh amphibians, and reptiles
are cold-blooded. They must soak op heat
from the Sun to warm op.
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A green chemical in leaves traps
energy from sunlight. The tree
uses this energy to turn water and
minerals from the soil, and carbon
\ dioxide from the air into food it can
= use. This is called photosyrithesis
It also makes oxygen which passes
out of the plant into the air

N

| | When a flower has
[T been polinated, it
| g/ can make seeds.
The seeds fall to the
ground and grow
into new plants.

~ c—

[ The human body is made of lots of
7 different kinds of cells. These cells

- ( ‘ Join up to make all the parts of your
3 N body, each with its own job

Bones - give your body shape
Muscles - allow you to move

Digestive system - processes food
to take fromit ever\/tlmng your body
needs to grow and stay healthy.

Brain — controls the whole body.

Heart - pumps life-giving blood
around t[:e body.

Lungs - breathe air.
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Scientists who
study animals are
called zoologists.

Scientists who study
mlcl“o—organxsms are
called microbiologists.
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Scientists who study
fungi are called
mycologists.



WHAT ON EARTH...?

Our planet may be just one of many millions in our galaxy, but
it is truly amazing Earth science studies the planet we live
on, including its land, ocean, climate and atmosphere

Earthisa squxs%ed ball
sFaPe that bulges out
around the Equator

This bulge s caused by
the pull of gravity as
Earth spins around

tquator
(an imaginary line
around the middle
of the planet)

By looking at ancient
rocks, scientists have
worked out that
Earth is about
45 billion years old

What's inside?
If you could slice open Earth, you
would find four layers inside - the
crust, the mantle, the outer core
and the inner core

The atmosphere is a blanket of
gases around the planet. It shields
Earth from the Sun, keeping the

temperature comfortable for

living thngs. and allowing qud

water to exist

North Dole -
m
_— osphere

Two-thirds of Earth's
surface is covered in
waten

Earths land is
covered in mourtains,
valleys, volcanoes

and plains

lonstantly moving
Earths surface, or crus
broken into giant piece
tectonic plates These plates are
always moving

The seasons
Earth has seasons because it is tilted on
an axis - an imaginary line through the
middle of the planet from the North
Pole to the South Pole. As Earth travels
round the Sun, different parts of it are
titted nearer to the Sun at different
times of the year

Winter

Rocks and minerals

Summer

South Pole

Earths crust is made of differert kinds of rock. Each one is made
from one or more crystallized chemicals, known as minerals, clomped

together A scientist who studies rocks is called a geologist

Some minerals, such
"% as diamonds, are-yery
précious because they

are so rarel

{ -
Tl en.

The water cycle

Earth is often called the Blue Planet

That's because most of its surface is
covered with water, so it looks blue from space.
The amount of water on Earth never c}wanges

It just keeps moving between the sea, the land and
the atmosPhere in a never-ending loop.
This is known as the water cycle

Whatever the weather!

As the air and water in
Earth's atmosphere move
about, they create wind, rain
and other kinds of weather
Scientists who study and
predict the weather are called
meteorologists. Sometimes,
it is much hotten colder or
windier than normal This is
called extreme weather

A tornado is a swirling,
moving column of air It is
caused when warm, wet
air hits cold, dry air




There are 3 main kinds of rock.

¥

s (/Sun\\,‘;
p
/ Rivers and Evaporation
streams
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Scientists who study
climate are called
climatologists.




Yay and night ‘
As Earth moves around the Son it %
constantly spins on its axis. The side
facing the Sun has daytime and the

ather side is in darkness, or night ‘

Climate is the normal
pattern of weather ina
place over a long time.
A country’s climate
depends on where it is
on the planet. Places
close to the Equator
have a hot climate
Places close to the
North and South Poles
have a cold climate.
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THE PAST AND THE FUTURE

Science is a tool to help us understand our world - and the Universe

beyond itl Tt allows us to learn new things and use that information
to make our world a better place. Here are a few scientific
discoveries that have changed things forever

Our place in the Universe

Italian scientist, Galileo Galilei, lived
nearly SO0 years ago, but he made
the world think very differently
about the Solar System.

The very first vaccine
In 1796, a doctor called Edward
Jenner did a famous experiment.
He infected a scratch on a boy's arm
with a tiny amount of the germ that
causes the disease cowpox.

World health care

In 2015, Chinese scientist
To Youyou received the
Nobel Prize in Medicine

for her work on a
treatment which has
saved millions of lives

around the world.

New science!

Scientists are constantly working on
new ideas. The future will be a very
different, exciting placel

One day, homes will
use clean energy.
The tiles on this

roof are solar
panels. They use light
from the Sun to
create electricity.

Robotic pets are already
here. They might nat be
warm and fluffy, but at
least you don't have to
Fashion will use clean up after theml
fabrics that can
be composted or
recycled Clothing
will be able to change
shape, colour or
temperature.

In the future, planes will
use clean kinds of fuel
Scientists are developing
planes, which use less fuel
when they fly, too.

Splitting the atom
Scienttists have known about atoms for hundreds \! Itipl
ultiple
of years - but they didnt understand what was di .
inside them or how they worked. In 1911, Errest isCoveries
Rutherford came up with an explanation. Polish scientist
Marie Curie

discovered two new
elements - radiom
and poloniom. She
was awarded the
Nobel Prize
for Chemistry
for this work.
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; Using her knowledge

of traditional Chinese
medicine, Tu Youyou
found a substance
called artemisinin in the
herb sweet wormwood
She worked out that
it could be used as a
treatment for the deadly
disease malaria She
even voluriteered to be
the first human it was

tested it onl

=N
Marie Curie also ‘\
helped to invent L/
X-ray machines,
which take pictures
of the bones inside
your body. She was
awarded the Nobel
Prize for Physics
for this work, too.

B

k for up-to-date

Long ago, people believed
that the Sun and the other
planets in our Solar System
travelled around the Earth.

Galileo proved that it was

the other way round!
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‘ Rutherford said that an atom is mostly

| empty space, and that its mass is packed in

/" atiny nucleus in the middle. Over the years,
‘ scierttists have learned a lot more about

N atoms, but Rutherford's work was the

‘ start of the journey.




