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Scientists wonder how things work. They try to find out about
the world around them. They do this by using scientific enquiry.

The diagram shows the important ideas about scientific enquiry.

Start here

_ \ Predicting what
Asking questions (“é’\ will happen

Making sense of Planning an

Recording |, @© Making -_
results ' observations
An example investigation: ® \What makes solids melt?

How can we stop some ice from melting? ® What will happen when I put the ice in
a hot place?

Asking questions Predicting what

| will happen

How can you ask questions?

Start your questions with words like A prediction is when you say what you

which’‘what’ ‘do’ and ‘does think will happen in your investigation.



A prediction is more than a guess.

Here is an example of a question and a
prediction.

Question

Will putting the ice in a cold place slow
down melting?

Prediction

Yes. Ice melts faster when it is hot.

Planning an
investigation

When you plan an investigation think
about how you will make it a fair test.

What will you keep the same?
What will you change?

Remember that the things you keep the
same or change are called variables.

Making %

observations -

You will measure time and test to find
out whether putting ice in a cold place
slows down melting. You will have to
observe all of your ice samples.

To make your timing accurate you will
use a clock.

Recording
results

There are many ways to record results.
A good way is to complete a table. A
table keeps all of your results neat and
tidy. It can help you to see patterns.

Making sense of
the results

At the end of your investigation you
must look at your table carefully.

You are comparing the conditions.
Were any of your results unusual?

Should you repeat your investigation to
check how accurate your results are?

Are your results the same as other
groups in your class?

Was your prediction correct?

Did your investigation make you think
of any other questions?



1 Skeleton and
Muscles

In this module you will:

® understand that humans and some
animals have bony skeletons inside
their bodies

® find out what skeletons are for, and
that skeletons grow as you grow

® understand that animals with
skeletons have muscles attached
to the bones

® |earn that muscles contract
(shorten) to make a bone move
and work together in pairs

® understand how we use medicines.




- Amazing fact
Did you know that babies have more than 300 bones,
but adults have only 2067

hbojoig

O What do you think happens to the extra
94 bones in a baby’s skeleton?

Where do they go when the baby
grows up?

S3ISNIA] PUD U033 S

Q Why do we need muscles?



Understand that humans and some animals have
bony skeletons inside their bodies.

Look at the picture of a human skeleton.
We are humans.

We have a skeleton Q Can you find the radius and ulna bones in
inside us that is the skeleton?
made of bones. Can you feel the radius and ulna bones in

your own arm?

Skull

Humerus |

Ribs

Radius

Ulna

Pelvis

9
5
(T
2 -

Femur

Patella

Fibula |




Skeletons are made of bones that are
white and hard. We all have a skeleton
inside our boduy.

We can link the parts of the skeleton
with the different parts of our body.

Starting at top of the skeleton and
going down to the bottom:

® The skullis inside our head.
® The vertebrae go down our neck and

our back. They are joined together to
make the spine.

® The shoulder blades are inside
our shoulders.

® Theribs are inside our chest.

® The humerus, ulna and radius are in
our arms.

® The pelvis is around our hips.
® The femur is in the thigh.
® The patella is in the knee.

® The tibia and fibula are in our shins.

Which bones are in each part of the body? Draw lines to link the names
of the bones to the correct part of the body.

cn

Draw lines to match the two parts of these sentences.

[ shoulderblade | |

| Patella

{ \ ("4}
Femur -3
D
[
c

-
Fibula | Tibia =
‘RN A o
=
o
(¥, ]
ol
D
v

Humans have a ulna, radius and humerus bones inside them.
Skeletons are maN femur, patella, tibia and fibula bones inside them. =

Our legs have the

skeleton inside their boduy.

Our arms have the skull inside it.

Our head has the bone that is white and hard.



Understand that humans and some animals

have bony skeletons inside their bodies.

Human and animal skeletons have
similar bones in them!

Look at the picture of a human skeleton. How
much do you remember? Write the correct | 4 b_ _ _ _ _

label in each box.

Look closely at the picture of a cat and its skeleton.
Where are the skull, spine, pelvis and ribs in the cat’s skeleton?

Write the correct label in each box.

Look closely at the pictures of skeletons and the photos of animals.
Which skeleton belongs to which animal?

Write the letter of each animal in the box next to each skeleton.




O Can you find the skull, spine, ribs and
pelvis in each of the animal skeletons?

Q What are the similarities and
differences between the skeletons?

& A

Now try these questions.

Which animal has ribs that are difficult
to see?

Why do you think the frog has very long
back legs?

Now turn to page 24 to review and reflect on what you have learned.

How is the skeleton of the bird different
from the other skeletons?

Name two bones that all these
animals have.

and

< Use the words in the word bank
to complete the paragraph about
animal skeletons.

Many animals have a __sKeleton

inside their body. Animals have

bones that are to the

bones in a human skeleton. These

bones include the ,

the spine, the ribs and the pelvis.

There are some

between the bones of different
animals. For example, birds have

wings, have

tusks, and frogs have long legs.

'Word Bank
differences similar skull
elephants  skeleten-

S3ISNIA] PUD U033 S
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Find out what skeletons are for, and that
skeletons grow as you grow.

Skeletons get bigger as we grow.

O Look at the three skeletons. Which skeleton do
you think is the closest to your own skeleton?

When we look at the skeletons from
the baby to the adult, we notice
that the skeleton in the adult is
larger than the skeleton of a
child. This suggests that
skeletons grow. But are all
the bones of a taller person
bigger than the bones of a
smaller person?

m Investigation: Do all bones grow at the same rate?

To answer this question, we need to find out if all the bones of a
taller person are bigger than the bones of a smaller person.To do
this, we need to measure some parts of the boduy.

1 Copy each table in your Investigation Notebook.

Height Hand length
of | Height Name of |Hand length
in cm student | incm
127 cm Ahmed (4 cm

j
-
,-i-t
|
=
- o
Ea
B
i'.
s




Leg length

Name of | Leg length’
student | incm

Baserah 65 ¢cm

Head circumference

Name of
student

Hunnain

2 Measure the height, hand length, leg

length and head circumference of
each person in your group.

Q Look at your results. How can we
present the results so they are
easier to read?

3 Use your results to create a bar chart

in your Investigation Notebook.

If it is true that all bones grow at the
same rate, the tallest person should
have the biggest measurements for all
the things you have measured.

Check your results to see if this is
true or false. What can you conclude
from your investigation? Are all the
bones of a taller person bigger than
the bones of a smaller person?

I conclude

Complete the paragraph about
our investigation.

We investigated how skeletons grow
by taking _medsurements  we

v

-~

measured , %
hand length, leg length and e
head e
o

These measurements gave us =
c

about how our n

skeleton grows as we grow. &
Word Bank 1

circumference clues
measurements height




12

Find out what skeletons are for, and that skeletons grow as we grow.

Skeletons do more than provide
a framework. The functions of the

We need skeletons to support skeleton are:
and protect our bodies. ® to support our bodies

® to allow us to move

® to protect the organs inside our
bodies, such as our heart, our lungs
and our brain.

Let’s look at the parts of the skeleton
that protect organs.

Here are the skull and the brain. The skull
is perfectly shaped to protect the brain.

What would we look like if we didn't
have a skeleton? Here are the ribs. We call this structure

the ribcage.

Why do we need a skeleton?
Skeletons provide a framework for the
body of humans and other animals.
The skeleton gives humans and animals
their unique shape. When we look at
each other, we know we are humans
because of our shape.

It is the same when we look at a cat or
bird or elephant. We know which animal
it is because of its shape.




0 Investigation: Can you find your
own ribcage?

Place your hands on each side of
your ribcage with your middle fingers
touching, Take a deep breath.

This is the spine.
What happens to your hands? 1 pi

The spine has two main functions:

® It supports our skull and helps us
to stand straight and sit straight.

What h to the rib ?
at happens to the ribcage ® [t protects the spinal cord. (The

function of the spinal cord is to carry
messages to the brain.)

Complete the sentences about
The function of the ribcage is to protect the skeleton.

some of the organs inside the boduy.
Humans have sKeletons inside

their bodies. The function of the skeleton

Which organs does the ribcage
protect? Look at the picture to

is to allow rotect
find out. P

organs in the body and to support the

v
boduy. The functions of the g
are to protect the spinal cord, to support §
the skull and to help us to =
and sit straight. The ;
protects the brain, and the E
protects the heart and lungs. 7]
‘Word Bank 13
movement ribcage stand
H____ and L ____ skelotons skull spine

Now turn to page 24 to review and reflect on what you have learned.
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Find out what skeletons are for, and that skeletons grow as we grow.

The Big Idea

Word Bank
We can use x-rays to see bones inside heart -brain— skull
the body. spinalcord  lungs
What do you remember about ZAN\ @

the skeleton? ;
The skull protects the _brain

- Complete the information

about the parts of the

The ribcage protects the
( and

skeleton. The first one has
been done for you.

The spine supports
the

and helps us to stand
straight and sit straight.

.

The bones of the skeleton are very hard, but
sometimes they can get broken. Breaks in
bones are called fractures. We use x-rays to
see fractures.

Look at these x-rays.

> Which bones do you think are broken?
Write your answers in the boxes.

If we break a bone, it can be fixed. The bones
are put back into place and held firmly in
a cast until they get better.



Invertebrates

Not all creatures have skeletons.

Look closely at the picture. You can see that
the crab does not have a spine. Creatures
that do not have a spine are called
invertebrates. Humans and other animals
with a spine are called vertebrates.

There are lots of different invertebrates.
Draw lines to match the descriptions
with the pictures.

~ Jellyfish: lives | Starfish: lives Snail: lives on Spider:
in the seq, has in the sea, body land, has a makes webs,
long tentacles has five parts shell on its back has eight legs

d
L2
M
Create a poster about vertebrates and invertebrates. a
Draw lines to match the two parts of these sentences. n)
Animals with a spine are called jellyfish.

Animals without a spine are called X-rays. 15

We can see broken bones using invertebrates.

The invertebrate with tentacles is called a vertebrates.
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Understand that animals with skeletons have muscles
attached to the bones.

If humans and animals did not have muscles,

they would not be able to move!

Look closely at the picture of the femur of a cheetah.

Q What do you think muscles do?

Why do you think the cheetah
needs strong muscles in its legs?

Do you think we need to have
strong muscles in our legs?

Humans and animals need muscles so
they can move. We can feel muscles all
over our body.

m Investigation: Let’s try to find
some muscles!

Put your left arm straight out and make

a firm fist. Put your right hand on the
muscle between your elbow and shoulder.
Bring your fist towards your shoulder.

Q What happens when you bend
your arm?




We can find muscles all over our body.
The picture shows where the main e
muscles are. But what do they do? muscles

Neck
muscles |
Shoulder

muscles

\ [ Ticeps

Q Which muscles do you think we use .. NI
to do these activities? AN

Look at the picture to help you.

® Walking ® Breathing
® Talking ® Picking up a pencil
. . . Stomach
® Eating ® Swimming muscles [Thigh musclesJ
® Running

How do muscles work?

We know that our skeleton is made of
bones that are hard and white. Bones
cannot move on their own. This is why
we have muscles.

7

(Calf muscles]

Think about our arms. We already know
that we have three main bones in our
arms: the humerus, the ulna and radius.

True or false? The first one has =
Where bones meet we have joints. For been done for you. %
example, the elbow, the shoulder, the o
hip and the knee are joints. Muscles are Muscles ore anached g
attached to every bone. The muscles el Uike gy False 8
help us to move the bones. This is how Bones can move on ?
we bend our arms and legs. their own. True False £
Humans and animal skeletons work in ’

. Elbows and knees are

similar ways. All skeletons have muscles o
attached to the bones and they all have PEmplebnjoint: True. False L/
joints where bones meet up. We use our jaw

muscles for talking. True False

Now turn to page 25 to review and reflect on what you have learned.
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Shin muscles

Learn that muscles contract (shorten) to make a bone move and

work together in pairs.

Muscles work in pairs!

| Which muscles do we use when we
point our toes?

Point your toes. Was your prediction
correct? Yes or no?

Look at the picture of the muscles in
your arms.

| Which muscles do we use when we
bend our elbow?

Bend your elbow. Was your
prediction correct? Yes or no?

Calf muscles

Triceps

What happens to the biceps muscle
when we bend our elbow?

Our arm has two main muscles, the
biceps and the triceps. They work
together to move our arm. But how?

When our arm is straight, the biceps
relaxes and the triceps contracts.
Look at the picture. Notice the
shape of the muscles.

The biceps is relaxed

. Biceps
and is longer and P
thinner. The triceps _
is contracted andis  TICePS

shorter and fatter.




The function of the triceps is to pull the
arm straight.

m Investigation: Find your triceps

Put your left arm straight down.
Use your right hand to find the triceps.
You can feel it at the back of your arm.

Look at the picture of the bent arm.
What do you notice about the muscles?

Biceps

Triceps

When the arm is bent, the muscles look
different. The biceps is shorter and fatter
and the triceps is longer and thinner.

This is because the biceps is now
contracted and the triceps is relaxed.
The function of the biceps is to pull the
bones into the bent position.

m Investigation: What happens to the
biceps when you bend your arm?

Put your left arm straight down. Use
your right hand to find your biceps
muscle at the front of your left arm.
Slowly bend your elbow and feel what
happens to the biceps muscle.

Write down what you observe.

Muscles work in pairs all over our bodu.

Think about...

Can you think of another example
where muscles work together in pairs?

Write the missing words.

1 The opposite of relax is

2 This muscle pulls the arm

straight.
»
3 We use this muscle to bend our o
m
arm at the elbow. o
=
4 Muscles work in =
o
5 When a muscle is contracted it is =
shorter and %
v
6 When a muscle is relaxed it is
longer and 19
7 The boneisin the
upper arm.

Now turn to page 25 to review and reflect on what you have learned.
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The Big Idea

We can take medicines
to make us feel better
when we are unwell.

@ Have you ever been unwell?

When we feel unwell, sometimes we
need to take medicines to help make us
feel better.

What is a medicine?

A medicine works with the body to
make us feel better. Some medicines can
cure illness. Some medicines can make
the symptoms better.

Coughs and colds

Have you ever had a cough? Cough
medicines are used to help us feel better.
Or we can use a natural treatment such
as honey and lemon in hot water.

Have you ever had a cold? When we
have a cold, we may feel hot and have
a runny nose and a headache. There are
many different kinds of cold medicines
to help us feel better.

Understand how we use medicines.

Antibiotics
Some illnesses are caused by bacteria.

Examples are a sore throat, ear
infections and chest infections.

If someone gets a bacterial infection,
they need to take antibiotics. Antibiotics
kill the bacteria that make us feel
unwell. It is very important to take all
the antibiotics to make sure that all the
bacteria are killed.

g Have you ever taken antibiotics?
When? Why?

Allergies

Some people have allergies, for example
hay fever. People with allergies can take
medicines called antihistamines.

Using medicines safely

It is very important to use medicines
safely because if we take too much
medicine, we can become unwell.
Medicine labels have instructions about
how much medicine to take and how
often to take it.




Dosage: Take 1 tablet once a day.

Warnings: Do not take if you are
pregnant. May make you feel
sleepy. Do not give to children
under the age of 2.

Provides relief from:

® pet allergies  ® skin allergies

® hay fever ® insect bites
& J

| Look at the medicine label. Write down:

® the type of medicine

® what illnesses the medicine is used for

® how much medicine to take

® how often to take the medicine

® any warnings about the medicine.

Complete the sentences about
medicines using the words from the
word bank.

We sometimes take medicines when
we feel unwell . Medicines
treat the and

make us feel better. An example of a
medicine is an antibiotic. Antibiotics
are used to treat illnesses caused by

.Itis very important to

use medicines properly by reading the

Sometimes we do not need to use

medicines because sometimes we can

get better them.

bacteria  instructions wirenell-
without  symptoms

on the label.
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Medicines

Understand how we use medicines.

The Big Idea

Some people need to take
medicines for a long time.

E Look at the two children. One child
has asthma. Which one do you
think it is?

It is not always easy to know if

someone has a long-term health problem
because often they look very healthy.

We will look at two different long-term
health problems.

Asthma

Asthma is a long-term health problem
that affects the lungs. We use our lungs
when we breathe. The person with
asthma may have problems breathing.

Asthma can be treated with:

® tablets to help prevent
asthma attacks

® inhalers that help someone to breathe
when they have an asthma attack.
Inhalers spray medicines into the
person’s mouth and work quickly.

When someone has an asthma attack,
they find it difficult to breathe. It is very
important to keep them calm and make
sure they take their medicine quickly.

If you see someone having an asthma
attack, tell a teacher. The teacher

will look after the person until their
breathing returns to normal.

Diabetes

People with diabetes are called
diabetics. Diabetics do not produce
enough insulin or the insulin may not
work properly. Insulin helps our bodies
to change a large sugar into a smaller
sugar called glucose. Glucose gives us
energy. Diabetics cannot control the
amount of glucose produced without
medicine or a special diet. g




Many diabetics use a small blood test kit
every day to check the level of glucose
in their blood.

Some diabetics need regular injections of
insulin to keep them healthy. The doctor
shows them how to inject themselves.

Sometimes diabetes can be controlled by
eating certain foods. The doctor will advise
diabetics which foods to eat.

A diabetic has regular visits to their doctor to
make sure their diabetes is under control.

'\\_‘_ Do the crossword to see how much 1 What substance do diabetics
you remember about medicines. check for with a blood test kit?

3 2 Diseases caused by bacteria are

J treated with ...
[

2 3 Asthma affects the small tubes
3 leading to the ...

4 This illness is treated by controlling
insulin.

™ | |O |O|C

5 Hay fever is what type of health
problem?

6 We can find instructions on how to
6 use medicines on the ...

S3ISNIA] PUD U033 S

v 7 The equipment used by
asthmaticsisan ...
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8 This illness can make us feel very
8 hot with a runny nose.

Now turn to page 25 to review and reflect on what you have learned.



What we have learned about
the skeleton and muscles

Human and animal X Why have frogs developed long
skeletons back legs?

Can you label the bones in the leg
with the correct names?

I can name some of
the bones in the
human skeleton.

<

| _ :
l B .N.

I know some differences
between the skeletons of
different animals.

Super skeletons

. Can you match each part of the
skeleton with the organs that it

protects?
1 skull a spinal cord
2ribcage b brain
3 spine ¢ heart and lungs

I know that the
skeleton protects and
supports the body.

_.\
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“)\x\\\ I know that some animals
D do not have skeletons.



Muscles and skeletons

g Why does our skeleton have
muscles attached to the bones?

I know why muscles are
attached to bones.

How muscles work together

E When one muscle contracts, what
happens to the opposite muscle?

I know why muscles
work in pairs.

I know an example of
a pair of muscles that
work together.

Medicines

E | Before we take a medicine, what
must we do?

People with diabetes cannot use
glucose to produce energy. What
medicine do they need?

I know that we can use
medicines to make many
common illnesses better.

N
S3ISNIA] PUD U033 S
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I know that taking too
much medicine can
make us ill.



2 Solids, Liquids
and Gases

: In this module you will:

e find out that matter can be solid,
liquid or gas

e investigate how materials change
when they are heated and cooled

e understand that melting is when
a solid turns into a liquid and that
melting is the reverse of freezing

e observe how water turns into
steam when it is heated and that
it turns back into water when it
is cooled.

The diver is swimming in a liquid
under a solid. He is breathing gases.

Amazing fact

We live on a watery planet. Seventy
per cent of the surface of the Earth is water.




Axsiway)

You have seen solids and liquids many times.

Discuss with your partner examples of
solids and liquids you have seen todauy.

Think about foods and drinks, and things
in the classroom.

solid
matter

gas Mmelting  Word
: Cloud
particle boiling
P record
tiquid freezing

Gases are not easy to see. There are
gases in the air all around us but
we cannot see them. They are
transparent. Some gases do have
colour. These are easier to see.

v v e
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Look at the gas in the picture. Q

How is it different from solids Chlorine gas ', B

. IS green. _of [

such as ice and wood? ‘ Q

Look at the picture of n
a kettle.

27

What is the white
cloud?

Do you think the kettle
is hot or cold? Why?



Find out that matter can be solid, liquid or gas.

We can find out if a substance is
a solid, liquid or gas by looking
at its characteristics.

Look at the picture.

Label the picture by writing the

2 .
8 words in the correct boxes.

solid liquid gases

The chair we sit on, the water we drink
and the air we breathe are all made of
different substances.

® A chairis solid.
e Water is liquid.
® Air is a mixture of gases.

< Look at the list of substances in
the table.

Is each substance a solid, a liquid or a
gas? Colour in the correct box.

Blood
Carbon
dioxide
Milk

Copper

Stone

Oxygen

Petrol

Paper
Wood

Plastic

(_J with your group make up some
rules to help you identify the solids.
Then do the same for the liquids
and the gases.



Characteristics of substances
The characteristics of a substance describe the way it looks, feels

and behaves. We use characteristics to show whether a substance
is a solid, liquid or a gas.

We call solids, liquids and gases the three states of matter.

Characteristic | Solid Liquid Gas

Does it have a Vs Yiss No. It changes to

fixed volume? fill the container.

Does it have a No. It changes to fit the Nolechanges
Yes . to fill all of the

fixed shape? shape of the container. o

container’s shape.

How dense isit? | Very dense Dense Not dense

How easy is it

to squash? Hard to squash | Hard to squash Easy to squash

Does it flow? No Yes Yes

Q Look at the characteristics in the

table. Did you include any of these in

your own rules?

m Investigation: Identifying solids,

liquids and gases

You are going to use the characteristics

in the table to identify solids, liquids

and gases.

1 Check each substance and group all
the solids together.

Your teacher will give you some
substances to identify.

2 Then group all the liquids together

and then the gases.

3 Record your results in your

Investigation Notebook.

Answer the questions about your

investigation.

1 Which substances are solids?

2 Which substances are liquids?

3 Which substances are gases?

saspo pup spinbi ‘spijos
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Find out that matter can
be solid, liquid or gas.

All matter is made
of tiny particles that
we cannot see.

Look at the photograph.
Q Which container is full of gases? How do you know?

Particles

If there was a microscope powerful enough, we could look at
solids, liquids and gases in more detail. We would see the tiny
particles and how they are arranged.

Solid Liquid
In the solid the particles In the liquid the particles In the gas the particles are
are packed closely are not packed as closely far apart. They can move
together. They do not together. They can move quickly in every direction.

move very much. a small amount.



(] Look at the drawings of the particles in a solid, a liquid and a
gas. Discuss these questions with your partner.

® Why do you think solids are hard and have a fixed shape?

® Why do you think liquids have the same shape as the
container and can be poured?

® Why do you think gases have no fixed shape or volume?

Look at the pictures. Under each picture draw how you think the
particles are arranged.

w
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Can you answer these questions? 3 In which state are the particles free to 3
: L

1 What are the three states of matter? Hevedmundinalidireetions: o

ns

w
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2 In which state are the particles closely
packed together?



Find out that matter can be solid,
liquid or gas.

Powders behave like liquids
but they are solids.

We know that liquids pour. We often
pour water from one container (or from
the tap) into another container.

Q Which liquids can you see being
poured in these pictures?

m Investigation: What is the volume
and shape of liquids?

—rSdd e

1Lx

We are going to investigate what happens
when we pour the same amount of water
into different containers.

P
b

1 Select four different transparent
containers.

2 Pour 100 millilitres (ml) of water into
each container.

3 Look at the containers carefully.

® Do some containers look as if they
contain more water?

@ What shape is the water in each
container?

® How easy was it to pour the water?

4 Record your observations in your
Investigation Notebook.

Remember
A liquid changes shape to fit the shape of
the container but it has its own volume.



When people sell liquids they sometimes
put them into different shaped bottles.
This is so they look attractive, but also
so we think we are getting more for

our moneuy.

Think back to your investigation. You
may have seen containers like these
filled with water.

Look at the containers and

answer thequestions. C
—200 mi
B
- 150
A

S — i
— 150 mI o

— 100

— 50

E:B
\—/

1 Which container looks as if it
has the most water?

2 Which container looks as if it has
the smallest amount of water?

3 Look at the measurements. What is the
volume of water in each container?

A ml B ml C ml

Investigation:
Are powders
liquids?

We can pour
powders, so does
this mean that
they are liquids?

1 Take some sugar cubes. These
are solids.

How do you know they are solids?

2 Pour the sugar lumps from one bowl
to another.

They poured, but are they liquids?
3 Carefully crush the sugar cubes into
very small pieces to make a powder.

4 Pour the powdered sugar from one

bowl to another. It pours even better.

The powdered sugar pours, so is it
a liquid?

5 Look at the powder with a hand lens
or microscope. What do you see? Is
the sugar still a solid?

6 Record your observations.

Remember
Powders pour but they are not liquids.

33



Find out that matter can be solid,
liquid or gas.

m Investigation: Making bubbles

1 Make a circle using
thin wire. Leave
enough wire to
make a handle.

We can m(]ke Ond teSt 2 Dip your circle into

gases. soapy water.

3 Gently blow to

Am L a solid, liquid or gas? Fill in make bubbles.

the gaps by using the word ‘solid;, 4 Can you make
‘liquid’ or ‘gas: bubbles by moving the circle gently
through the air?
1 Iam cold and white. I float on 5 Investigate to see if you can make
the sea when it is very cold. larger or smaller bubbles.
Iama

2 [aminrain and you can pour me.
You can see through me and drink
me.Iama

3 Iamin the air. You breathe meinto

stayalive.Iama

4 Tam a powder used to make bread.

You can pour me out of a bag.

Iama 6 Record your investigation in your

5 Iam used in cars and buses. You Investigation Notebook.

pour me from a pump in a garage.

34
Iama

6 I am hard and strong. I am used for

making cars.I am a




m Investigation: Making and testing
gases

We are going to make a gas called
carbon dioxide.

1 Carefully put three small spoons of
baking soda into a balloon.

2 Pour vinegar into a small plastic
bottle until it is about one third full.

3 Fit the balloon over the bottle
opening. Be careful not to drop the
baking soda into the bottle.

4 Hold up the balloon and slowly pour
the baking soda into the vinegar.

What happens?

5 Record your investigation and
your observations in your
Investigation Notebook.

How do you know that a gas is
being made?

Isit hard or easy to squash the
gas? Why?

6 Test your gas. Squeeze the balloon.

1

Solids have a fixed
shape and volume.  True

Gases spread out
to fill the whole
container. True

The particles in

liquids are free

to move around

in any direction. True

Powders can be
poured so they
must be liquids. True

| True or false? Circle the correct answer.

3
False =
a
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35
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Now turn to page 50 to review and reflect on what you have learned.
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Heating and cooling

Investigate how materials change when they
are heated and cooled.

The Big Idea When we heat substances we add
energy to them. The particles start
Substances change when they to move faster and move further apart.
are heated. ﬁ Draw what you think happens to
the particles in the solid as it
is heated.

4 | ' Discuss the photographs with a
partner. What is the link between
the two pictures?

Tell your partner one example of
where you have seen heat in cooking.

Why do we heat some foods?



m Investigation: How do materials
change when we heat them?

We are going to heat some chocolate
and observe what happens.

1 Put a heatproof bowl inside a
metal pan.

2 Put your chocolate in the bowl.

3 Your teacher will pour hot water into
the pan so that the bowl is standing
in the hot water.

Do not touch the hot water
or the bowl. Hot water is very
dangerous.

4 Gently stir the chocolate for five minutes.

Answer the questions about your
investigation in your Investigation
Notebook.

1 What did the chocolate look like
before you put it in the bowl?

2 Wasita solid, liquid or a gas?

3 What did the chocolate look like after
you heated it for five minutes?

4 Was it a solid, liquid or a gas?

Changes of state

When we heated solid chocolate it
changed into liquid chocolate. This
is an example of a change of state.

The change from a solid to a liquid is
called melting.

Look at the picture of an ice cream.
Explain why this is an "
example of melting. / )

\

»

-

Draw the particles in the
ice cream when it is frozen.

Draw the particles in the
ice cream after it has melted.

saspo pup spinbi ‘spijos
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Investigate how materials
change when they are
heated and cooled.

c Look at the picture. What do you see
when water gets hotter and hotter?

The Big Idea

Liquids change state
when they are heated.

C:; DRECss BT AT REr Same E Investigation: What happens when

) water boils?
examples of melting that you
have seen. Your teacher will show you what
Even metals can melt. A lot of heat is happens when water is heated.

needed to make them change from solid

metal to liquid metal Do not get too close. Hot water

is very dangerous.

@ Answer the questions.

1 What did the water look like before it
was heated?

2 What did you notice as the water
became hotter and hotter?

Very hot liquid metal can be poured.

3 What is the name of the white cloud

C Why is it useful to have melted metals.
that rises out of the water?

What can be made from them?

Water is a liquid. You have seen water
being heated.



Evaporation

In warm weather or in a warm room,
water particles can escape from the
surface of water. The water slowly
dries up. This is called evaporation.
The liquid water changes to a gas
called water vapour.

When we heat water, the heat gives the
water extra energy. The water particles
move faster and spread out. When the
water is very hot the particles escape
very quickly. You can see bubbles forming
inside the water. When this happens the
water is boiling. We call this very hot
water vapour steam.

. Draw a line between each
description and the correct word.
One has been done for you.

B
@

2
On awarm day

particles escape from
the surface of water.
This is called ...

&

{

When water
vapour is very
hot it is called ...

-
3

When water is
heated bubbles form
inside the water.
This is called ...

Complete the diagram.

Draw the three arrangements of
particles.

Write the two changes of state.

Write the missing state of matter.

(
4 L Solid
\. S
v
( L
(¥a]
=2
o
[m
- y, S
c
3
{ ) 2
=
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o
v g a
L Gas ®
39
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Investigate how materials
change when they are
heated and cooled.

The Big Idea

We can increase the
time it takes for a
solid to melt.

b With a partner think of two

examples of each change of state.

@ A solid changing into a liquid.

@ Aliquid changing into a gas.

@ What are these changes of state
called?

Global warming

Many scientists believe that global
warming is melting the frozen parts of
the Earth. The North and South Poles are
a long way away, but the melting ice
will cause problems for all of us.

Q How might the melting of the frozen
parts of the Earth affect us?

The picture shows how much ice has
melted at the North Pole since 1979.

{klce boundary in 1979\]
' J




m Investigation: How can we slow
down melting?

We are going to try to keep ice cubes
frozen for as long as possible.

Q Why do ice cubes melt?

If we do not have a freezerora
refrigerator, how can we slow down
the melting?

1 Design a plan in your Investigation
Notebook.

2 Try out your ideas and record the results.

O Share your results with the rest of
the class. Discuss which ideas
worked the best.

This is a page from a student’s

Investigation Notebook.

Can you fill in the words that have
been washed out?

We have looked at different
examples of , liquids
and gdses. When we a
solid it changes into a

This is a change of .
Heating the solid gives the particles
more . They start to
move more quicKly.

We also heated liquids. These
change into . When
water changes to a gds in
warm weather it is called

.The gas
is called water vapour. If we

v
heat water until it is very %
hot, is made. v
This change of state is g
called o)

7]

Q

-

o

o

Q
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@
boiling steam energy 41
evaporation heat liquid
solids gases state

Now turn to page 50 to review and reflect on what you have learned.
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Melting and freezing

Understand that melting is when a solid turns into
a liquid and that melting is the reverse of freezing.

The Big Idea Melting and freezing

When a solid such as ice is heated it
Almost all substances can melt changes into a liquid. This process is
and freeze. called melting.

AT

Investigation: Recycling candles

We are going to investigate what
Discuss the photographs with your happens when we heat a candle and

partner. -. then cool it again.

Recycling metal

The candle is made of wax. When the
wick is lit the candle burns. The wax
slowly melts to a liquid. The heat melts
the candle wax and it drips down the
sides of the candle.

Some of this liquid evaporates to give
a gas that helps the wick to burn better.

K

Draw an arrow to show where the
candle wax has melted and dripped
down the side of the candle.

What is happening to the metal in the
middle picture?

1 Press some objects into modelling
clay to make moulds. Put your
How many changes of state are there? moulds on a piece of newspaper.

Why does the furnace have to be so hot?



2 Your teacher will melt a candle for you

and pour the wax into your mould.

Leave the wax to cool.

-
A It is very dangerous to melt
candles. Do not try to do this
at home.

candle. The liquid can burst
into flames.

Never put a flame near a melted

~

3 Carefully take the wax out of the
moulds.

Answer the questions about
your investigation in your
Investigation Notebook.

1 Isthe wax a solid or a liquid?
2 What shape is the wax?

3 What changes of state have you
seen in your investigation?

From liquid to solid
The change in state from liquid to a
solid is called freezing.

Look at the picture and answer
the questions.

1 Which arrow shows the change
from a liquid toa solid? A, B, C
or D?

2 What is this process called?

3 Which arrow shows the melting
of a solid?

4 What is process C called?

Melting is when a solid turnsinto a
liquid. When a liquid turns back to
a solid we call it freezing.

saspo pup spinbi ‘spijos
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Understand that melting is when a solid turns into
a liquid and that melting is the reverse of freezing.

Water can exist as ice, water and
steam. Water is very important
to us in all of its states.

Q Work with a partner. Think of all of
the times we have changed a liquid
to a gas or a solid to a liquid.

Water is one of the most common
substances on Earth. Approximately
70% of the surface is covered by water.

Water exists on Earth in all of its
three states.

Write two examples of where we
can find water in each of its states.

Solid ice

Liquid water

Water vapour or steam

m Investigation: At what temperature
does water freeze and ice melt?

If you check in a book, it will tell you that
ice melts at 0 °C. It will also tell you that
water freezes at 0°C. We are going to find
out if both of these statements are true.

1 Set up the apparatus and carry out the
investigations.

2 Record your investigation in your
Investigation Notebook.



Finding melting point

Clamp
?

—Thermometer

Crushed
ice

Warm
water

Clamp

Thermometer

Beaker-

Water

- Freezing
mixture

Answer the questions about your
investigation in your Investigation
Notebook.

1 What makes the water in tube B
cool down?

2 What makes theice in
tube A warm up?

3 At what temperature did the water
freeze?

4 At what temperature did the ice melt?
5 Did you prove that water freezes at

0°C and ice melts at 0°C? Yes or no?

Q Why is it more scientific to repeat
the investigation a few times?

'\\ Circle the correct word to
complete each sentence.

1 When a solid changes to a liquid
itis called evaporation / boiling /
melting.

2 When evaporation takes place a
liquid changes to a solution / gas

i / solid.

3 The change from liquid to solid
is called melting / filtering /
freezing.

| True or false? Circle the correct
answer.

1 Freezingis the

reverse of melting.  True False

J 2 Waterfreezesat0°C. True False

3 Ice melts at 100°C. True False

saspo pup spinbi ‘spijos
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Now turn to page 51 to review and reflect on what you have learned.
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Investigating steam

Observe how water turns into steam
when it is heated and that it turns
back into water when it is cooled.

The Big Idea

Steam was once used
as a means of power in
industry and transport.

This train has been travelling in Jordan
for many years. It is driven by steam. A
big boiler heats up water and turns it to
steam. This drives the wheels.

C Think of some other uses of steam
engines. Discuss your ideas with
a partner and write a list to share
with the class.

Steam is very hot. It can cause
serious burns.

Making steam

Have you noticed that when we heat
water in a pot with a lid on the lid
moves? The lid is moved by the power
of steam. Steam particles move very
quickly and spread out. They collide
with the lid and make it move.

If we can make the steam travel down
a tube, we can make it do work.



Amazing fact

This steam turbine was invented in Egypt
thousands of years ago. It never had a
practical use but it showed the power of steam.

e’ : _/ / ' "Q:ﬂ

Q Discuss the steam turbine with a What is superheated steam?
partner. Study the diagram and try
to describe how it works. Explain
your ideas to the class.

m Investigation: How hot is steam?

Your teacher will demonstrate how to
measure the temperature of steam. Your

teacherwill boil the water and hold o P ‘

thermometer in the steam.

Water boils at 100°C.

'\\ What temperature is the steam?

v
o
o
w
r.
8
O Why do you think the temperature %
of the steam is not exactly 100°C? A
. a
Supe rheated steam ~ These pipes are full of a
If steam is trapped in a container it is | superheated steam. 2
possible to keep heating the steam up.
The pressure builds up as the steam 47
particles move faster and faster and Think about...
get more and more energy. Steam for What do you think might happen
engines is usually 500°C. This is called to a container full of steam if you

superheated steam. keep heating it for a long time?
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Observe how water turns into steam when it is heated
and that it turns back into water when it is cooled.

When steam cools down it turns
back to water.

When the water in a kettle boils it makes
steam. Making electricity can also make
a lot of steam.

g Where do you think the steam goes?

When water is warmed it changes to
water vapour. This is a change of state
from liquid to gas.

" What is the change of state from
a liquid to a gas called?

If the water is heated to a higher
temperature it bubbles. Very hot water
vapour is made. This is called steam.

) What do we call the process when
water bubbles and makes steam?

What happens to the steam?
When the steam cools down it changes
back to water. This happens when the
steam touches a cool surface.

g Where have you seen steam
changing back to water? Discuss
your ideas with a partner.

When a gas changes to a liquid it

is called condensation. The steam
condenses to water. This often happens
in bathrooms and kitchens.



Changes of state
We have now looked at all of the changes of state.
We can show all the changes of state in one diagram.

O 0

Meltin 0 Evaporation
QI 0 0 P |

0 0
Freezmg Condensation

Complete the diagram showing changes of state. Draw the arrangements
of particles in the big boxes. Write the labels in the smaller boxes.

(o) |

a 7 N—— 1 ¢ o
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© Q
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Solid Liquid Gas »
il
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=
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-
'\\ Look at these words. Draw a circle around the O o
- — changes of states. 9‘?
liquid solid 100°C | Tick the melting point of water. \/ &
9°c condensation Draw a star next to the boiling 45

evaporation - point of water. *

. . Draw a box around the states
\ mgiting freezing | of matter.

Now turn to page 51 to review and reflect on what you have learned.
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What we have learned about
solids, liquids and gases

Are they solids, liquids
or gases?
g Explain why gases can fill large

spaces or be squashed into
tiny spaces.

I can use the characteristics
of solids, liquids and gases
to identify them.

I know how the particles
are arranged in solids,
liquids and gases.

Heating and cooling

S What are the names of the three
states of matter?

§ What do we need to change ice
to water and to change water
to steam?

I understand what happens
to the particles when a
substance changes state.



Melting and freezing

To change a solid to a liquid we put heat
into the substance.

E What happens to the heat in the
liquid when we freeze it back to
a solid?

I understand that melting
is the reverse of freezing.

Investigating steam

f How do you change steam back
to liquid water?

i What is this process of steam
changing back to water called?

il Superheated steam reaches

h temperatures of 500°C. Why is this
better than steam from the kettle
for driving steam engines?

I understand that steam
contains heat energy and
that can be used to drive
machines.

I can draw a diagram
showing all the changes
of state.
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How Magnets
Work

In this module you will:

® find out what magnets
are and that magnets can _
attract and repel each other /

e find out that magnets
attract some metals, but
not others.

Amazing fact

About a million years ago the Earth’s
magnetic poles were reversed. The
North Pole was in the South and the
South Pole was in the North. This may
happen again. Do not worry — it won't
happen for another million years.

52



The Earth’s magnetic field protects us
from radiation from the Sun. When solar
rays hit the magnetic field it causes

magnetic storms like the Northern lights.

magnet
force pole

repel
Cloud 9tract 4 magnet
North  South

iron steel investigate
test

Maglev trains use
magnetic force to lift the
train slightly from the
track. A Maglev train in
Japan travels at about
500 kilometres per hour.

Investigation: Make an electromagnet

Electromagnets are strong magnets that use
electricity. We can make our own electromagnet.

Terminals
Battery
( 53
The terminals of the S |
battery can become figetie-dontad Steel nail
or screw

warm, so take care.

copper wire
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May the force be with you!

Find out what magnets are and that
magnets can attract or repel each other.

The Big Idea

Magnetism is an invisible force
that can lift very heavy weights.

The electromagnet in the photograph
could be a million times stronger than
the one you made.

Where do people use very strong
electromagnets to lift things?

How do magnets work?
Magnetism is an invisible force of
attraction between some metals. The
magnetic force comes from the billions
of tiny particles called atoms that make
up the metal. Each atomis like a very
tiny magnet.

Magnets have two ends called
poles. One end is the North pole
