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Introduction

Welcome 1o your Cambnidge Secondary | Soience course!

This book covers the first year, Stage 7, of the Cambridge Secondary 1 Science
curriculum. At the end of the year, your teacher may ask you to take a test called a
Progression Test. This book will help you to learn how to be a good scientist, and
to do well in the test.

The main areas of science

The book is divided into three main sections, each one dealing with one of three
main areas of science. These are:

( @]ﬂhﬂm - the study of living organisms

{ @ Chemisiry - the study of the substances
from which the Earth and the rest of the
Universe are made

sics - the study of the nature and
praperties of matter, energy and forces.

There are nio sharp dividing lines between these three branches of science.
You will find many overlaps between them.

Learning to be a scientist

During your course, you will learn a lot of facts and information. You will also
begin to learn to think like a scientist.

Scientists collect nformation and do experiments to try 1o find out how things
work. You will learn how to plan an experiment to try to find out the answer to a
question. You will learn how to record your resulis, and how to use thern to make
a conclusion,

When you see this symbal '@-, it means that the task will help vou 1o develop
your scientific ::rrqu:ir]r skalls,

Using your knowledge
It's important to learn facts and scientific ideas as you go through your scicnce
course, But it is just as imporant 1o be able 1o use these facts and ideas.

When you see this symbal m, it means that you are being asked 10 use your
knowledge 1o work out an answer, You will have to think hard 1o find the answer

for yourself, uxing the science that you have learnt. (A+ stands for Applications
and Implications.)
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1.1 Plant organs

This map shows where plants cover the surface of the Earth, The map was
made using imlormation collected by a space satellite.

M rainforest

B grassland and forest
¥ deser

[]ice

Most plants are green. This is because they contain a green pigment [colouring)
called chlorophyll. Chlorophyll absorbs (takes in) energy from sunlight.

Plants use this encrgy to make food, All the food that is eaten by anmmals was
originally made by plants.

Plants give out oxyeen during the daytime. The axygen in the air, which almost
all living things need o stay alive, was all made by plants.

1 Look at the map. Explain why some paris of the map are shown in
dark green, and some parts are ight green
2 There are very lew plants in the brown parts of the map, Suggest why
there are not many plants in these places
3 Find the place where you live on the map.
a What does the map tell you about the plants that cover the part of
the world where you live?
b Do vou agree with the information on the map about your part of
the wordd? Explain vour answer
& Animals can only live on Earth because there are plants on Earth.
Explain why.

o 4 Planis and humans as organ|sms



1.1 Plant organs {f@

Flowers are reproductive
organs. They produce
sgeds, which can grow
Into new plants.

The structure of a plant

A plant is a living thing. Another word
for a living thing is an organism.
The parts of an organism are called

organs. |he diagram shows some of
the organs in a flowering plant.

Leaves are the food factories
of the plant. They absorb
energy from sunlight, and
use it to make food.

Qm 5§ Why do yvou think roots branch
out into the soil? You may be
able to think of two reasons

(m 6 Suggest why many leaves are
very broad and thin.

e Activity 1.1
A Pressing a plant

Your teacher will help you o hiod o complete, small plant,

1 Wash the roots of vour plant carefully. Try 1o get rid ol all the soil, but
don't dimage the roeots.

2 Carelully place the plant an a sheet of newspaper. Spread it out so that all
of its parts are as fBat as yob can make them.

3 Put another sheet ol newspaper over the top ol vour plant. Put a heavy
wieight on it to press the plant Hat.

§ Leave your plant for at least a week o dry out.

5 Put your plant into your natebook and stick it down with same strips of sticky
tape, Label the different ongans, and write down what each of them does,

+— The stem holds the leaves and
|| flowers above the ground.

The roots hald the
plant firmly in the
soil. They absaorb
water and minerals
fram the soil.

Cimmary

* Roots hold a plant in the ground and absorb water and minerals.

* Leaves absorb sunlight and make lood.
* Flowers are reproductive organs.
* The stem holds the leaves and Aowers above the ground.

4 Plants and humans as organisms ‘Gﬁ'




1.2 Human organ systems

We have seen that the different parts of plants are called organs. Animals also

have organs.

For example, an eye is an organ, The heart @ an organ, and so is the brain.

The ongans in a human work together in teams. A group of organs that work

together is called an organ system.

The digestive system

When you eat or drink, food goes into
wour digestive system. This 15 a Iﬁng
tube that runs all the way through the
body: Food usually takes between one
and three dave to travel from one end
ol the wbe to the other.

Most of the food is broken down

mto tny particles inside the digestive
systemn. The breaking down is called
digestion. The tiny p::-l.rlirll::a e
out of the digestive system, through its
walls, They move into the blood, The
blood carries them to every part of

the bady:

1 Look at the diagram of the digestive
systern. Write down, in order, the
organs that food passes through as it
moves through the digestive system.

2 Some of the food you eat s not
broken down inte tny particles m the
digestive system, Suggest what happens
to the food that 18 not broken down.

The circulatory system

The circulatory system transports
substances all over the body. It is made

ap of tubes called blood vessels. These
tubes contain hlsod. The blood s pumped
around the circulatory system by the heart,

fa, 1 Piants and humans as organisms

liver

stomach

pancreas

small
intestine

large intestine
(colon)

rectum

artery to
lungs

vein from
lungs

heart

veins from
body




1.2 Human organ systems {f’ﬂ'é

The nervous system

The nervous systemn helps different
parts ol the body to commuticate
with one another. Signals wavel along
nerves from the brain and spinal cord
(o all the other body ongans.

brain

spinal cord

nerves
Sense organs are also part of the

nervous system. For example, your
eyes sense light. Signals travel from
your eyes to your brain.

The respiratory system

[he respiratory system s where ]

asygen enters your body and carbon —
dioxide leaves it All of your cells need / \
oxygen, so that they can respire, '
This is how they get their energy. trachea
When cells respire, they make carbon twindpipe)
dioxide, which s a waste produet.

lung
Adr moves down a series of tubes,

until it 18 deep inside the lungs. Thas s | | ™

is where oxygen moves into your bronchus

blood. Carbon dioxide moves out of

the blood and into the lungs. The air fias

containing this carbon dioxide moves \
out of the lungs when you breathe out. diaphragm \

3 Explain how nerves help the different organs in the
body to work together,

&4 Why do all cells in the body need oxygen?

§ Drescribe the function of the lungs.

Summany ( ||l'
* The digestive system breaks down food so that it can be absorbed into %
the blood.

* The circulatory system transports substances all over the body.

* The nervous system allows all the parts of the body to communicate.

* The respiratory system helps oxygen to enter the body and carbon dioxide
to leave it.

4 Prants and humans as organisms ‘6



(‘)) 1.3 The human skeleton

Your skeleton supports your body and

helps it to move, It alzo protects some cranium —— h',
aof the soli Organs i||-.i1||":.||1| - . .
The diagram shows the main bones in G @_. e vertebral column
the skeleton ; .-""J- :
. clavicle

- o

scapula

sternum

humerus

carpals
= ; Femur
This is an X-ray of a mink.

1 List three functions of the skeleton tibia —
4 R & M .
kb 2 Look at the diagram of the skeleton, How

are the bones in the arms and legs similar? : ”

BaT ; AMOALTLL. el (PR ; i) fibuta -
221 3 How many ribs does a person hive:

Remember that there are the zame
number on both sides of the body)

4] & As well as supporting the body, some
beoines ]rl'r'-ll:'i'l ather OTEarns. MName the
hones that protect: brain, heart and lungs.

{59 5 Lookat the X-ray of a mink. Do you
think a mink has the same bones as a
human? What evidenee do you have {or
VOULT Answer?

4 Plants and humans as organisms
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1.3 The human skeleton {f@
g Activily 1.3
R Do long bones bhreak more easily than short bones?

ﬂ I this expenment, you will use drinking
strowa instead of real bones.

You will measure the force needed 1o make
the straw bend, rather than break.

The diagram shows how you will find the

foree needed o bend the striow. You will use
i fcemeter. You can find oum how 1o use a
fisreemeter on page 131. pull

Pull gently,

directly upwards.
1t's easiest 1o do this i pairs, One of vou
poulls the forcemeter, The ather one notes farcemeter —
the reading on the [orcemeter whien the

Read the force
when the straw

straw collapses, collapses.
1 Copy the results table, ready 1o fll in as

vl o your expeniment,
2 Callect wo idenneal straws, Keep one full ?ﬁhn" "ﬂ:n

lepgahy, Clat one inhall. Cur ane of the
halves imto half’ again.

3 Measure the length of & full-lengih stra,
m cm. Fill in your measurement in the birs:
row of vour results table.

Support

Press gently on the

4 Find the force needed w make a full- straw to hold it in place.
length sraw bend. Write vour result in
your resules table, Length of straw | Force needed to

5 Now repeat steps 3 and 4 with the halil- fem bend the straw
length straw and the one-guarter-length IN |
SIraW. g

A1 To make this experiment a Bar test, you kept
everything the same except the length of the sraws

Write down three things that vou kept the same.

A2 What conclusion can you make from your results? |

(3

# The skeleton supports the body.
* The cranium protects the brain. The nbs
and sternum protect the lungs and heart.

4 Plants and humans as organisms ‘6"'




Fixed and moveable joints cranium

A joint is a place where two bones
meet. We have two main types of
joints in our bodies:

» fixed joints

= moveable joints.

The skull has fixed joints in the
cramium. The cranium is made up
af several bones firmly joined

together. This helps the cranium
to protect the brain.

fixed joint

orbit

The jawbone is joined 1o the rest of
the skull by a moveable joint. This
allows the jaw to move up and down
and from side 1o side when you chew,
talk or yawn.

Hinge joints and
ball-and-socket joints

Your shoulder joint can move n
abmost all directions, You can swing
your arm round in a complete circle.

This is because the shoulder joint is a
ball-and-socket joint, A ball on one
bone fits into a socker on the other.

Your elbow joint is a hinge joint,
It can move in only one direction.
It moves like a door on a hinge.

Questions

1 State one place in the body where you have a
fixed joint, Why is it useful 1 have a fixed joint in
this place?

2 Name the bones that form the ball-and-socket joint in

| your shoulder.

3 Name the bones that form the hinge joint at
your elbow,

elbow joint

The elbow is a hinge joint.

i'lé’ 4 Plants and humans as organisms
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1.4 Joints {f@

Structure of a moveable joint

The diagram shows what the elbow joint would
look ke i you could cut through i

It is important that joints can move easily,

humerus

ligaments

When two surfaces move against cach other, a (joint capsule)

force called friction tries 1o stop them, You can

read more about friction on page 136, fat tissue

To reduce friction;

. synovial membrane
* the ends of the bones are covered with a very

smooth, slippery material called cartilage
« a thick, slippery fluid called synovial fluid flls
the spaces between the two bones,

cartilage

The synovial fluid helps to lubricate the
joint, like oil in the moving parts of an engine
or bicyele.

m § Suggest why it 18 important to reduoce nction at moveable joints.
§ Describe where cartilage is found at the elbow joint. Why is the
cariilage there?
6 What is the function of synovial fhaad?
‘lﬁ" 7 Look at the diagram of the elbow jomnt. Suggest how the two bones ane
held ogether at the elbow joint.

B activity 1.4
Which kind of joint?

a Try muowving each ol these joins m vour body, and decide whether
each one s

a fixed joint  a hinge joint  a ball-and-socket joint
a a finger oint, b the knee joint, ¢ a toe point, d the lap joint

# Ajointis a place where two bones meel ( Y

* The bones at a fixed joint cannol move. The bones at a hinge
joint or ball-and-socket joint can move,
* Cartilage and synovial fuid reduce friction al moveable joints

4 Planis and humans &% organisms ‘6
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Muscles are organs that help us
[EXN il [

— fwo tendons
The diagram shows the two main

muscles in the upper arm.

The muscles are attached to the bones
b tendons. Tendons are very strong,

and they do not strewch. scapula

“Guestlonss 0 three tendons —

B biceps muscle
1 Name the bones that the
biceps muscle is attached to. triceps muscle
2 Name the bones that the
|'_|-'||_'r_'jj:5. trniacle = attached to.
@ 3 ‘Bi’ means ‘two’, “Tr" means humerus =
three. Look carefully at the
diagram, and suggest why the
biceps and triceps are given

theit tames,

radius

How muscles work

Muscles can get shorter. This 1s called
contraction. When muscles contract, they
produce a pulling force.

Look at the diagram of the muscles in the arm,
When the biceps muscle contracts, it pulls on the
rachus and scapula.

The pulling force is transmitted to these bones
through the sirong tendons.

The radius is pulled upwards, towards the scapula e
The arm bends. }

| ey

@ & Predict what will happen if the biceps
stops contracting, and the miceps contracts.

@ § Explain why it is important that tendons You can see the biceps muscle bulging when
do not stretch, it makes the arm bend,

-1
q-ij 1 Plants and humans as orgaflems



1.5 Muscles ﬁ’@

Antagonistic muscles

Muscles can contract and make themselves
shorter. However, muscles cannot make
themselves get longer.

To bend the arm,

the biceps contracts
(gets sharter) and the
triceps relaxes.

When a muscle 18 not contracting, we say that
it 1 relaxed.
A relaxed muscle does not do amvthing by

itself. But if a force pulls on i, the force can
make the relaxed muscle get longer

The wp diagram shows what happens when
the biceps muscle contracts and the triceps

The contracting biceps
muscle relaxes,

pulls an the tendon,

The contracting biceps muscle makes the pulling force <o the radius
arm bend at the elbow joine. It also pulls the moves upwards.
relaxed wriceps muscle and makes it longer.

The next diagram shows how the arm can
be made straight again. To do this, the
iriceps muscle contracts; and the biceps
muscle refaxes,

You can see that the biceps and mceps work as
i team. When one of them contracts, the other

one relaxes, When ane of them contracts, it Ta straighten the arm, the
pulls the bones in one direction, and when triceps contracts and the
the other contracts; it pulls the bones in the biceps relaxes.

opposite direction.

A pair of muscles that work wogether like this The contracting triceps

are called antagonistic muscles. pulls an the tendaon, so the

ulna moves downwards.

6 Explain why the biceps muscle alone
cannot make the arm straighten, |

ITHTERTY ((
Muscles produce a pulling force when they contract,
They can only pull, They cannot push.

Muscles are joined to bones by tendons.
Antagonistic muscles are a pair of muscles working together,

pulling in epposite directions.

4 Planis and humans as organisms @



There is still a lor that we do not
know about the human body amd
hiow 1t works.

Many different scientists study the
human body, 1o find out some of the
things that we do not understand yet.

Here are some examples of what
different kinds of scientists do,

Anatomists

An anatomist studics the structure of
the hody. Most anatomists work

i1k universies,

Anatomists can study Iving bodies
using X-raye, CAT scans and MR
scans, | hese techniques allow them to
see inside the body, without having 1o
cut it open,

Physiologists

Physiologists study the way that the
body works. There are many different
kinds of physiologists, Here are

two examples.

A sports physiologist studies whiat
happens to the body when we exercise,
Some sports physiologists work in
universitics. Some sports physiologists
wark with professional sportswomen
and sportsmen, For example, they may
study how a person's diet and their
training programme affects their heart
or lungs.

@) 1 Plants and humans as arganisms

1.6 Studying the human body

This anatomist is studying the structure of a model of
the head.

The sports physiologist is studying the effect of exercise on
the athlete's body.



1.6 Studying the human body ﬁ@

A neuroscientist is a physiologst who studies :
how the brain and the rest of the nervous system

work. They do research into many different kinds of

ruestions, such as how we learn, or how the bram

sends signals to other parts of the body:

1 Which three letters come at the end of the =1
name of each kind of scientist named on
these pages?

2 Explain the difference between an anatormst
and a physinlogist.

3 Suggrest how a sports physiologst could
help a professional athlete to improve their
performance.

The neuroscientist is mapping activity in the
brain of the woman at the front. The woman
is wearing glasses that track where she is
Iooking. The monitor shows her brain activity.

Activity 1.6

Researching the work of sclentists

Find out alsout how one kimd of schentist stuclies the Iniman body
You can choose from one of these:
nutritionist  psychologist  osteologist geneticist

If vou want 1o research a kind of scientist that s not listed here, check with
vour teacher first.

Your teacher will tell you whial resources you cian use.

Write three sentences summsrising whit you have found out,

SUmmanry (Flf
» There is still a 't that we do not know about the human

body and how it works.
* Many different kinds of scientists do research inte the human
body, to find out things that we do not yet know or understand.

4 PManis and humans as ofganisms ‘@




Unit 1 End of unit questions

1.1 Copy and complete these sentences using words from the list.
You may use each word once, more than once or not at all.

air Aowers food ground leaves organs
OTgan Systems reproduction TOO1s water

Roots, leaves, stems and Howers are found m plants, Roots absorb

uﬁhn ............... and help to hold the plint in the ..... LGN ... .
Leaves are where the plant makes its w ............. . Flowers are for
. The stem holds the ... @00

1.2 The diagram shows an organ system in a person.

Name this organ system, 1]
Name the organs labelled A, B and C. [3]
¢  What is the function of this organ system? Choose from these answers:

providing energy for the body by respiration

breaking down food into small particles that can be absorbed
transporting food to every part of the body

helping different parts of the body to communicate with each other, [1]

1.3  Plant stems can bend. This helps to stop them breaking when strong
sideways forces act on them, such as a strong wind.

Anji did an experiment 1 compare how much stems from different plants
hend when the same force is applied to them.

She cut pieces of stem from three different plants, P, Q and R. She chose
_stems that all had the same diameter.

r@ . 4 Plants and humans as organisms




1 End of unit questions q’fé§

The I:E.E.E'rﬂ.m shiows hovw -‘h'lji testesd the stems. stam card

a8 What should Anji keep the same in her
experiment? Choose two answers from
the list:

* the length of each stem
* the width of the card
» the weights hung on each stem.

b The diagrams show the readings for the distance of each stem tip
fram the top of the card. Write down the readings for each of
sterms P, Q and R. Give your answers in cm.

(3]
P Q
i’.
¢ Anji recorded her results in a resuls wable.
Copy the results table, and
complete it by wrting in: oftin of o e
* a suitable heading for the | .., . |ofthecard [ ................ o
furst column P
# the umit for the
second column Q
= the readings for each stem R
fyour answers o b). [3]

d What conclusion can Anji make from her experiment? Choose one from the list

* Thick stems bend less than thin stems,
* Plant P has stems that bend less than Plant Q.
* The more a stemn bends, the taller the plant can grow,

* The stronger the foree, the more a stem bends, [1]
4 Plants and humans as organisms ‘6
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' 2.1 Characteristics of living organisms

Heow do you know when something is alive? I it is
a persan, you can check to see if they are breathing,
or il they have a heart beat.

But plants don't breathe or have hearts, and they
are alive.

Living organisms have a set of seven characteristics
that make them different from non-lving things.

Nutrition
Plants feed by Growth Movement Living
photosynthesis. Bears All living organisms grow. organisms can move.

agat meat.

Sensitivity Living
organisms are sensitive
to changes going on
around them.

Excretion Living Reproduction Respiration Food s
organisms get rid of Living organisms broken down inside
waste materials, such can produce young. cells to provide energy.

as carbon dioxide.

'@i 2 Cells and organisms




2.1 Characteristics of living organisms ﬂ’@

. U"I"l ik, nan-lwing anmdd dead

1is by this activity, you need 1o be outade. You could search i a place in your
whonl grounds, or near your home.

Dieaw & talile wirh three columns. Write these headings at the 1op of the columns,
o Is alive now

» Wi once alivee, Dt 8 pow dead
« Has never been alive

Lowk carefully around you, and find at least 20 different things. Decide which
categgory each of them belongs to. List each object in the correct column in
vorur table,

1 Living things don't show all of the seven
charactenstics all of the nme.
a Which characteristics are you showing at
this moment? ]:.:q::].am YOUT ANSWET.
b Which characteristics is this plant showing?

Flowers produce seeds
for reproduction.

2 Some cars have sensors that detect things
around them, 1o help the driver to park or
to turn the lights on antcmatically when it
gets dark,
a8 How is a car similar to a living organism?
b What makes a car different from a
living organism?

Cars can move. They
use fuel and produce
exhaust gases,

i =
_'_||_|!||.|:_:|_;|_I.

= Living organisms have a sel of seven characteristics — growth, (
movemant, reproduction, excretion, sensitivity, nutrition

and respiration.
* Non-living things may have some of these characteristics, but

not all seven of them,

2 Cells and organisms @"




2.2 Micro-organisms

What is a micro-organism?
A micro-organism is a living organism so small that
wit can only see it when we use 8 mucroscope.

Micro-organisms are made of cells, like all living

organisms. Most micro-organisms are made of only
one cell. (You can find out more about cells on pages

30 10 33.)

There are several groups of micro-organisms,

. Eacterm : _ _ Each af these arange cylinders is a
Bacteria are found everywhere. (Bacteria is a ].1-|.||I al bacterium. Each bacterium is made of
ward. The singular of bactera is bacterium.) The only one cell,

hacteria in the photograph live in the soil. Their cells
are much smaller than human cells. You could line up
one thouzand of these bactena, end to end, between
pwio of the millimetre marks on vour ruler.

* Microscopic fangi
Many fungi, including mushrooms and wadstools,
are larpe. However, there are also some microscopic
anes. Yeast, for example, is a single-celled microscopic
fungus,

* Single-celled algae and protozoa
If vou are able wo look at =ome pond water under a

microscope, you will see many tiny hiving organisms in This 15 a group of yeast celis seen
the water. Some of them are tiny plant-like organisms, through a micrascope. If you look

called algae. Some of them are one-celled animals, carefully, you can see little buds .
: growing out of some of the cells. This

called protozoa. :
is how yeast reproduces.

Al 1 Bacterial cells are much smaller than
human cells. Yeast cells are about
the same sioe as homan cells. Lise
this information to work out which
photograph above - the one ol bactera,
or the one of yeast —has been magnihed
the most

-':j % | 2 The photograph on the right shows some
pond water, under a microscope. Sugrest

hiow you can tell which micro-organisms s -
are algae, and which ones are protozoa. Can you spot the protozoan that is reproducing?

@ & Cells and organssms
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.- Activity 2.2

Growlng micro-organisms from the air

[ndiviclual micro-organsms are oo small 1o see. But f we can get
a whaole colony of them o grow, we can see the colony with the
naked eve.

1 Your teacher will give vou & small, transparent dish called a
Petr dish, The dish contams agar jelly.
e clish and the jelly are sterile. “Sterile” means that any
living organizims on them have been killed,

2 Take the lid off the dish. Leave the dish open for alsowr 5 or
|1 rnutes, to-allow micro-organisms from the ar o get onto
the jelly, but don't breathe or talk over it

3 Put the fid back on the dish. Use sticky tape w fasten the lid
anto the dish,

g Tip the dish spside down. This s so that any condensation does
not ke puddles on the jelly and drown the micro-organisms,

5 Leave the dish in a sade place for a few days. Do not, o any taping the lid
stagge, take the lid off the dish, onto the dish

6 Alter a few davs, vou will see blobs growing on the surface of the
pellv. Each bliob is i colomy that Degan as a simgle micro-organism.

ikl s ™ a

A1 The agar jelly contains nutrients [or the micro-
organisms to use. Can you suggest what the word
‘murients’ means?

Az Suggrst why the Peiri dish and agar jelly needed w0
bie sterile.

A3 Suggrst why it s imporniant not o open the dish
after you've scaled it with sticky tape.

Ag Make a large drawing of the colonies of micro-
organisms that grew on the surface of the jelly
You may have some colonies of bacteria and some
of fungi. If so, label one of each kind. These are all colonies of fungi.

Bacteria usually make colonles
with smoother edges.

Petri dish  agar jelly

Summany { lr

* Micro-organisms are living organisms that are too smail to
see with the naked eye.
* All bacteria are micro-organisms, and so are some fungi.

2 Cells and organisms L'Fé
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Micro-organisims are everywhere. They live in

the air, in the soil, in water, on our skin and inside
our bodies. One teaspoon of soil may contain one
thousand million bacteria.

Decay
Micro-organisms are growing on this apple. They
have changed the apple, and hive made it go bad.

Apples come from plants. A substance that has
heen made from lving organisms is called organic
matier.

Micro-organisms can break down organic matier.
They make it decay. This 15 a nuisance 16 us if they
make our food decay.

But most of the time, decay by micro-orgamsms

is useful. Micro-organisms break down dead bodues
and animal waste. They return the nutrients in

this organic matter to the soil. Plants can use the
nutrients o help them (o grow,

oo = e

1 Which of these things are organic matter!

bread wiater leather
pebble wood fruit

2 Which ones can be broken down by micro-
organisms?

3 Deseribe ane way in which decay by ICTO-
OrgAnisms is a4 NUisance,

4 Describe one way in which decay by micro-
organisms is useful.

Slowing down decay

Most micro-organisms grow fastest whien
they have:

* @ WArm emperare

s plenty of water

= plenty of oxygen.

We can use this information 1o find ways of slowing
down the rate at which food decays,

r._""\.
@; 2 Cells and arganisms

The spols on the apple are colonies
of fungi.

Micro-organisms grow
slowly when they are cold.

I

We can slow down the growth of
micro-arganisms by keeping food in a
refrigerator. We can keep the food longer
without it decaying.




2.3 Micro-organisms and decay f@

Activity 2.3

investigating how tlemperature affects decay

1 Put two similar pieces of bread onto two
paper plates,

2 Moisien both picces of bread with water. Take
cire not 1o get them oo wet.

3 Leave the hread open to the air for aboul
30 minotes. Then cover both plates with a

plastic bag or cling him. -
4 Put one plate in a warm place. Put the ather P =t
' plate in a refngeraton. f i Z @
§ Record the appearance of each piece of bread S =
each day, for three or four days.
Questions

A1 Compare the results for the bread in the warm place, and the bread in
the refrigerator.

Az Did other people in your class get similar results? If they were not the
same, sugpest what might have caused the differences.

A3 What conclusion can you make from the resulis of your investigation?”

A4 Plan an experiment that you could do to investigate how moisture affects
the rate of decay of a piece of bread.
Think carefully about the variables you will change, the vanables you waill |
control (keep the same), and the variables you will observe or measore.

' & The 20il in a wropical ramn forest is always warm and wet.
The soil in a woodland in northern Europe is often cold
| and sometimes dry.
In which of these places would you expect dead
leaves from the trees to decay more quickly? Explain
VOUT ANSWEL
m 6 The photograph shows some vacuum-packed food.
There is no air inside the pack. Explain why this helps
the food to keep fresh for a long time.

b i % ) L
51l ITaTs

= Micro-organisms cause organlc matter to decay.
» Micro-organisms cause decay fastest when it is warm and damp.

and when they have plenty of oxygen.
& Cells and organisms ‘6‘.



Making cheese and yoghurt

Micro-organisms can feed on the same things that humans
cat, Sometimes, we like the changes that micro-organisms
make in our food. For example, some special kinds of bacteria
change milk into yoghurt or cheese.

These bacteria [eed on sugar in the milk. They change the
sugar into a weak acid, called lactic acid. Lactic acid gives
yoghurt its sharp laste.

@ 1 We can measure how acidic something is by measuring
its pH. The lower the pH, the more acidic it is.
The pH of milk is aften about 6.7, The pH of
yoghurt is about 4.5. Explain what causes this change
in pH, as milk is changed 1o yoghurt.

@ 2 Suggest why the worker the cheese factory 13 Bacteila in the millk are
e ol and head-covering, beginning to turn it into cheese
in this cheese-making factory.

e Activity 2.4A
Making yoghun

a I v are dhoimg this activity in 4 laboratory, '

yod st ot taste your yoghurt. You should

never eat anything in a laboratory. /

1 Collect some live’ yoghurt. This is yoghur small amount [
that still hiss livingg voghurt-making bacteria . ofyoghurt / /
in it 2

2 Put some milk into a serile contner. Add / 'll
a sl amount of live voghure, Mix gently, {

usingg a sterile glass rod. /]
3 Cover the container with cling hlm. Leave ; (.'l Q}
it i o warm place for at least two hours. - i
Questions
D At Explain why it is important 1o use a

sterile container for making yoghur, P Ny
AT Az Suggest why it is a good idea o leave iive:yoghunt

the milk in a warm place. milk
@ A3 Describe any changes that you can

see in the mlk.

F@l 2 Cells and organisms
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2.4 Micro-organisms and food ﬂ(@

Making bread

We use veast 1o make some kinds of bread.
The yeast feedz on nutrients in the flour. When
the veast respires, it makes carbon dioxide gas.
The gas makes bubbles in the dough, which
makes the dough rise,

3 After bread dough has been kneaded, - - e e P
1 18 lefi n a warm place for a while, to Bread dough is kneaded to mix the yeast into the
allow the dough to rise. Explain why it flour and to make the dough stretchy.

takes ume for the dough to rise,
| § Sugpest what hnpp::m to the yeast in the
\ bread dough, when the bread is baked.

Activity 2.4B

How does yeas! alfect bread douth?

You are gomng 1o make some bread dough witl veast, and
soitie bread dough without veast.

1 Collrer alssn 75 of bread flour Mix i with about 50cem?’
ol veast and sugar solution. Use your hands to knead the
mixiure o 3 ball of stretchy dough,

2 Now make another ball of dough i just the same way, b
ustig sugar solution instead of the yrast -sugar mixture,

3 Genily push each ball of dough o a measurng evlinder.
Recond the volume of each ball of dough.

4 Leave the dough in a warm place. If vou can, leave it for at

least one hour. Then record the new volume of the dough, d? ;—7::)

Questions

| A4 What can vou conclude from your results?
| A5 Suggest an explanation for your results.

nary
Some kinds of bacteria change milk into yoghurt or ch
They do this by chang

» Yeast is used for making bread. The yeast respires, producing

carbon dioxide gas that makes the bread dough rise

dough

{
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p y 2.5 Micro-organisms and disease

s .

S

Maost micro-organisms are harmless. Many of them
are useful to us,

However, there are some micro-organisms that can
make people ill. I they get inside your body, they
reproduce there. They produce harmiul substances
called toxins. The toxins can damage your cells, and
can make vou feel il

Diseases that are caused by micro-organisms are
ralled infectious diseases. This means that they
can be passed from one person another. This
happens when the micto-organisms from one person’s
body move to another person,

Some examples of harmful
micro-organisms

One kind of bacterium causes a disease called
tuberculosis. or TB for short, TH bactena grow
inside cells in the langs. Over ame, this makes the
person very weak and they may die. Drugs called
antibiotics can be used o kill bacteria that are
cansing diseise.

Malaria i a disease caused by a protozoan. The
protozoa live in the blood. The protozoa are
passed from one person another by mosquitoes
Sometimes the malaria protozoa infect the bran,
which is very dangerous.

Influenza (fu) and colds are cavsed by a virus. A
virus is even smaller than a bacterium. Viruses are so
small that you can only see them using a special kind
ol microscope, called an electron M rnsCope.

Viruses do not show any of the charactenstics of
living things, until they get mside a living cell.

Then they force the cell to copy the virus, making
MANY New VIFuSes that burst out of the cell and nfec
other cells.

A Flu wirus,

e _
ai‘{ 2 Cells and orzanisms

The micro-organisms that cause
colds can be passed from one person
to another through the air,

A woman with tuberculosis taking
antibiotics.

R

When a mosquito bites a person,
malaria protozoa may pass from the
mosquito into the person’s blood.




¥

1 Describe two ways in which an mfectious disease can be passed from one

|'_'||"'I":-'-'|J'I 1 b0 another,

2 Explain why antibiotics cannot cure a cold.

E- Lt

Louis Pasteur

Lonis Pasteur was born in France in 1822, A
that tme, no-one knew that micro-organisms
could cause disease,

Pasteur was asked to imvestigate a disease that
was kalling sillworms. Silkworms are caterpillars
that make silk. Pastear did experiments that
shiowed that the disease passed from one
silkworm to another through the amr, or when
peaple handled the silkworms.

“asteur had already discovered that microscopic
organisms were involved in making wine

from grapes, He thought that perhaps other
MICTOSCOPIC orgamsms were making the
stllowrrrms 1l

“asteur's work gave ideas to other scientists, ]:51..
the 1870s, prople had begun to use antiseptics
o prevent miections. (An antseptic 15 a
substance used to lall micro-organisms outsede
the body.) But 1t was many more years

hefore all biologists and doctors really believed
that micro-argamsms caused miectious diseases,

Summary

Anna said that mosquitoes cause malaria. Why is she wrong?
Do you think that viruses are living organisms! Explain your answer

Louls Pasteur working in his laboratory.

* |pfectious diseases are caused by micro-organisms. ((
* Some kinds of bacteria, viruses and protozoa can

cause diseases.
Antibiotics can be used to cure diseases caused by bacteria.
Louis Pasteur was the first person to obtain evidence that
infectious diseases are caused by micro-organisms.

& Cells and organisms k@



2.6 Plant cells

All living things are made of tiny structures
called cells. Most cells are too small to be
seen with the naked eye. You can sec cells

using a microscope.

The structure of a plant cell
Plant cells are often larger than animal
cells, so it is casier to see them under a

The drawing shows a cell from a leaf,

Cell wall All plant cells have a cell wall.
The cell wall is strong and quite stff. Tt

holds the plant oell in shape. Plant cell walls cell wall
are made of a material called cellulose.

Cell membrane All cells have a cell

e
These cells are from a moss plant.

0
0

: : 0 cell membrane
metmbrane. The cell membrane i very thin G
and fexible. Tt controls what enters and 0
leaves the cell, 0 || — cytoplasm
Cytoplasm All cells have cytoplasm, Tt 15 0
a jelly-like substance, Chemical n:a_n:t'mm 0 large vacuole
happen insice the jelly. These reactions 0 containing
keep the cell alve, 0 cell sap
Nucleus Plant eells have a nucleus. O
The nucleus contains chromosomes. O
It controls the activities of the cell, 0 chloroplast
Large vacuole Many plant cells have a |I o ‘EF‘*'“:‘E“
large vacuale, It is a fluid-flled space in 0 0 Corophy
the cell, It contains a sugary solution called _“"n
Chloroplast Plant cells that are in the L
sunlight often contain chloroplasts. This is O o nucleus

where plants make their food. Chloroplasts
look green because they contain a green
qubstance called chlorophyll.

rea—— ]
| 1 What are the green circles in the photograph of the moss plant cells?
What makes them green? _
2 Describe four differences between a cell wall and a cell membrane.

f@ 2 Cells and organisms
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2.6 Plant cells q’@

Looking at plant cells

1 Uollect o small paece of onion, Cut out

piece about | om squiare. 1 cuf onion Q .
2 Puta small drop of water onto a clean
microscope slide. .-;’,,a——__

3 Very carcfully peel the thin layer from the 2 drop of water A
insicle ol your picce of anion. 4

§ Genmly push the laver iito the drop ol water
on the slide. Spread it out as Hat as you can

& Clollect a very thin piece of glass called &
cover ship. [Take care - cover slips break
very easily!] Gently lower the cover ip
ot youir piece ol onion on the shde. Try
nok foget too many air bubbiles under the
cover slip.

6 Swivel the objective lenses on the
fcToscope: wnhl the smallest one 15 over the
hole in the stage. Put the shide anio the stage
ol the microscope. with the piece ol omon
iver the hale

7 Looking from the side, nirn the focusing 7 look from side 8 focus
kil untd the lets g5 close w the shde.
Be very carelul not 1o it the slide, or it
may break,
8 Look down the eyepiece, Slowly turn the
fowusing knob o mene the lens away from a‘\ﬁ .
the slide. Stop when the piece of onion (¥
comes o focus. ’ ' '
9 Make a drawing ol some of the cells tha
VORI G e
Questi

Ax  Suggest why the cells in the piece of omon did not look green.
A2 Describe any difficulties vou had with this activity, How did you solve them?

ummanry

iy
(f
All living organisms are made of cells. - \s;..

=

All plant cells contain a cell wall, cell membrane, cytoplasm,
nucleus and vacuole
Plant cells in the light may also contain chloroplasts,

2 Cells and organisms @1



( @ 2.7 Animal cells

All animals are made of cells. No-one knows exactly how
many cells there are in the human body, but one estimate is
about 100 trillion. That is 100000000 000 (K4 cells.

Like plant cells, animal cells have a cell membrane, cytoplasm
and a nucleus.

"'f g =,
: -8
/ Y
f |
!, |
5 _II
N _
<2y o=
| membrana ‘]L_h__ =
cel i R - These cells came from the inside
cytoplasm of a person’s mouth. They have
been coloured with a blue dye.
Questions

1 Name the part of an animal cell that matches each of these descriptions.
a This part controls the activities of the cell.
b This is a jelly-like substance where chemical reactions take place.
¢ This controls what coters and leaves the cell.
2 Name three structures that are found in plant cells, but not in animal cells.
3 Name the part of the cells in the photograph that has absorbed the largest
amount of the blue dye.

Protozoa

Protogoa are organisms made of

a single cell, like an animal cell.
Amorbae are protozoa that crawl
around on the surfaces of mud and
leaves in ponds. They feed by owing
around organisms even smaller than
themselves. They digest the organisms
insice their cell,

The brownish blobs inside this amoeba are tiny organisms
that it has eaten, The amoeba moves by pushing out parts
of its cell in the direction it wants to travel.

r@i 2 Cills and organisms
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2.7 Animal cells ﬂ'@

Questl
@ & If an amoeba had a ccll like a plant cell, it would not be able to move or
feed n the way that it does. Explain why

§ Give an example of a disease that 1 caused by a protozoan. You'll need w
think back to some earlier work you have done.) |

I
f Activity 2.7
Looking at animal cells

E} Your teacher will explain where vou can
olstain antmal cells. For example, vou may
be able to take some from the inside of an
animal's windpipe, obtamed from a bucher.

1 Smear a lintde material that contains cells
onto the centre of & microscope side. You
win't be abile v see any cells ver, because
they are much too sinall

2 Use a dropper pipeite (o add i dvop of

2 Add dye.

inethvlene blue dve 1o the cells. The dve 3 Caver,
will stain the cells, making ot casier o
see them,
3 Clarctully bower a cover ship over the dop
ol dye. 4 Select low power.

& Pui the smallest bens of the micioscope
over the stage. Put the shide on the stage.
Looking from the side, turm the focusing
knob until the lens is very close 1o the shide.

§ Look down the eyepiece. Slowly wrn the
focuang knob to move the lens upwards.
Siop when vou can see the cells.

6 Swivel the lenses until the next biggea
one s over the stage. Look down the
eyepicce. You should be able w see a more
magnified view of the cells,

7 Make a drawing of one or two of the cells
thist you can see. Label your drawing.

s Animal cells have a cell membrane, cytoplasm and nucleus

+ Animal eells do not have a cell wall, chloroplasts or a large

vacuole containing cell sap

2 Cells and organisms @



2.8 Cells, tissues and organs

A bacterium or & protozoan has only one eell, The cell hias to do all the activities
that are needed to keep the organism alive.

But animals and plants are made of many cells, Different cells can take on
different tasks, Each cell is specialised to carry out a particular function.

Cells with different functions have different structures. The cell 15 adapted o
carry out its function really well.

Some specialised animal cells

Red blood cells

These carry oxygen around the body. The cells are very
small, 5o they can squeeze through even the tiniest blood
vessels Their cytoplasm contains a red substance called
haemoglobin, which carries exygen. They do not have
2 nucleus. This makes more room for haemoglobin,

cytoplasm
containing
haemoglobin

short strands of cytoplasm

Nerve cells

These transfer messages from one part of the body o :

another. They have little strands of cytoplasm that

collect electrical signals from other nerve cells, ; \

Electrical signals flow quickly along the long strand. long strand

of cytoplasm

]
3 List two structures in a red blood cell that arc found in all animal cells.
2 What is haemoglobin?
9 List three structures in a nerve cell that are found in all animal cells.
& How does the structure of a nerve cell help it carry out its function?

A specialised plant cell

Root hair cells grow from the surface layer of

a root. They absorb (soak up) water from the soil. They
have a long, thin extension that allows water 10 move
easily from the soil into the cell.

cell wall

cell membrane

cytoplasm

The root hairs in the photograph are

large vacuole
g growing from the roots of a poppy plant.

with cell sap
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2.8 Cells, tissues and organs [f’if;‘:%

5 Explain how a root hair cell is adapted for its function.
& Suggesi why root hair cells do not comain chloroplasts.
7 Water moves through several parts of the root hair cell
as it goes from the soil into the vacuole of the cell.
List these parts, in order.

Tissues

There are many different kinds of cells in
an animal or a plant. Usually, lots of cells
ol one kind group together.

A group of cells that are adapted 1o carry
out a particular funcoion s called a tissue,

Each organ in an animal ar plant usually ; _ =L
contains several different kinds of tissues.  1y45is pant of a tissue from inside an onion. This tissue

cavers the surface of layers inside the onion.

E— -
= o i -
o e = —— e ———
D] —
== —— = T

This is muscle tissue, Muscle tissue is made up of cells
that are adapted to be able ta contract.

B8 Copy and complete these sentences, using the words in the lis,

organism tissue organ organ system
A group of similar cells is called a8 oo, .
An is a structure made up of many different dssues,

I R

15 2 group of organs that carry out a particular function.

wsnnsees 15 @ biving thing, It may contain many different organ

systems, organs and tissues,

Summary

« Different kinds of cells are ada pted Lo carry out ( llr

differant functions.
e The structure of red blood cells helps them to transport oxygen.

The structure of nerve cells helps them to transmit electrical signals.

The structure of root hair cells helps ther absorb water.

s Atissue is a group of similar cells, carrying out a particular function
$ad ]

* Tissues group together to form organs
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Unit 2 End of unit questions

2.4 Write the word that matches each description. Choose words from the list below,
cell membrane cell wall cytoplasm chloroplast
chlorophyll nucleus tissue vacuole

a  a jelly-like substance in which chemical reactions take place (1]
b the part of & cell that contains chromosomes, and that controls the
activities of the cell 1]

€ astrong outer covering, found around plant cells but not animal cells [
d a thin, flexible covering, found around all cells, that controls what enters

and leaves the cell (11
e agreen colouring found in some plant cells [

2.2 Latha made some yoghurt,
+ $he washed out a plastic container using boiling water.
She let the pot cool down, and then put some fresh milk into the container.
She added a small spoonful of Live yoghurt.
She covered the container with cling film.
She put the container in the refrigerator.

& ® = @

a Explnhwh:.rilwmagm:did:ammshﬂmwnwin:rwilhbnﬂiugwatm [1]
b Suggest what was in the live yoghurn that would help to turn Latha’s fresh milk

into yoghurt. 1
¢ Tt took a long time for Latha's milk to turn into yoghurt.

What could she have done to make it happen faster?

Explain your answes. [2]
d Lama_mmumdﬂmpﬂtﬂ'thumﬂkhﬁ'm:h:puli!hmthrpm

She measured it again after it had been in the pot for four days.

Sugg:sthuwﬂmpH changed. Choose from:
became higher became lower stayed the same

Eaplain your answer. 2]

f@) 2 Celis and organisms




2 End of unit questions G”@

2.3 Janzi investigated how temperature affects the rate at which bread dough nses.
¢ He made some bread :luu.gh using Hour, yeast, sugar and waler,
* He divided the dough into three equal pieces, A, B and C.
* He put each piece of bread doogh into a measuring cylmder.
» The volume of cach picce of dough was 20em’.
* [anzi put cach measuring cylinder into a place at a different temperature.
. Aﬂ:rmrhmmh:m:mmtd&:va]mﬂmdipi:t:nfdﬂugﬁagﬂn.

The diagram shows the three measuring eylinders.

A kept at 4°C B kept at 20°C C kept at 50°C

o oa Lo
B w o
L Bo Bo
o o o
B0 b0 [
o = L
[ e

k] -
Ty ]
b D

a Copy the resulits charl. Then complete the headings by writing in the units

for cach colomn.
Dough |Temperature Volume at start | Volume after one | Increase in
| R T hour volume
| — | I
A & 20
B 20
C 10
2]
b Complete the Temperature column in the resolis charn. [1]
¢ Look carefully at the diagrams of the measurmg cylinders. Complete the
Volume after one hour column in the resulis chari, [3]
d Complete the Increase in volume column in the results chart. [1]
e  Write down a conclusion that Janzi could make from his results, [1]
f  Explain what makes bread dough rise. [3]

& Cells and organisms '6\!



Fish can live in water, but they cannot live on land.
Earthworms can live in soil, but they cannot live n trees.

Giraffes can live on the African savannah, but they cannot live in
the Arctic.

Fish cannot live on land.

1 Suggest why a fish cannot live on land.
2 Explain why a person cannot live under water.
3 Suggest why giraffes cannot live in the Arctic.

The place where an organism lives is called its habitat. Each kind of
living organism has adaptations that help it to live in a particular
habitat. Adaptations are special features that help it to lve there.

Fish have adaptations that help them to live in water.

The tail helps the fish to move Fins help the fish
forwanrd through the water, to stay balanced,

Gills absorh
dissolved oxygen
from the water.

The lateral line senses The body is streamlined,
movement in the water reducing friction as the
around the fish. fish moves forward.

Fennec foxes have adaptations that help them

e i haot desert hunt at night.,
o live in the hot desert and hunt at night Large ears lose heat easily,

helping to keep the fox cool on
hot days. The large ears also

Thick fur keeps help the fox to hear tiny nalses,
the fox warm so it can find prey in the dark.
on cold nights.

Eyes are adapted to see when
there is very little light.

Strong front legs help the fox
to make burrows where it resis
™ in the daytime, Thick fur on the
+ . soles of the feet stops them
- buming an the hot sand.

fur camouflages
the fox.

;I- . -
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3.1 Adaptations ﬂ?@

Cacti have adaptations that help them to live
in the desert, where there is not much water.

The thick stem stores water.

Spines stop thirsty animals
eating the cactus to gel water.

Long roots can find water
deep under the soll.

Lpestion =i

§ How is the eagle adnpu:-r]
to live and hunt in the air?

s Activity 3.1
A Researching adaptations

1 Choose an animal or plant that fives in your country.

2 Find out about the habitat where the animal or plant lives. Describe
the habitar.

3 Mnh:ah:grdmwingrﬂ'ihznﬁlﬁalmjphI;LﬂTFﬂuhnrarm1lrra,m
might be able to take a photograph of it insweiad.|

4 Use libels 1o explain some of the features of the animal or plant that help
it to live in its particular epvironment.

» The place where an organism lives is called its habitat. (

« (reanisms have special adaptations that help them to live in
their habitat.

3 Living things in their environment ‘@1‘
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@ ' 3 The snake in the photograph is eating a

f@} 3 Living things in their environment

3.2 Food chains

Amal had chicken and rice for lunch, It gave him lots of
energy. The food that we eat gives us energy.

But how did the energy get into the food?

The energy in our food began in the Sun. Energy from the
Sun reaches the Earth in sunlight.

Plants use energy from sunlight o fuake food. Some of the
energy from the sunlight goes into the food that the plant
stares inside its roots, stems and leaves.

When an animal eats the plant, it cats the plant’s food
stores, This is how the animal gets energy:

Wi can show how the energy passed from the Sun into the
rice, and then into Amal's body, by drawing a food chain.

The arrows in the food chain show the energy passing from

one thing to another.

sunlight rice

1 The chicken that Amal ate lor lunch ate

wheat, Wheat s a plant. Draw a food chain
| showing how the energy passed from the
Sun to Amal when he ate the chicken.

2 Draw a food chain showing how energy
from the Sun passed into you when you ate
ane of the things that you had for breaklast
or lunch.

bird’s egg, The bird ate insects. The insects
ate plants. Draw a food chain showing how
energy from the Sun passes into the snake
when it eats the egg

&
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3.2 Food chains ﬂf@

Producers and consumers
The first organism in a food chain s alwayvs a plant. Plants use energy from
sunlight to pr:_:uduf_x: food, 'l'l:||:1l,- are called producers.

Animals cannot make food using sunlight. They have 10 eat ready-made food.
They consume (eat) plants or other animals. They are called consumers.

& Look at the drawing of the food chain that ends in a hawle
a Which orgamsm ks the producer in this food chain?
b Which organisms are consumers in this food cham?
€ What do the arrows in the food cham show?
{:B § The hions in the photograph have kalled
a zebra,
a How are the lions adapted w live in
their environment?
b List three characteristics ol living
organisims that the lons are showing
¢ Draw a food chain linking some of
the organisms in the photograph.
d Name two different producers that
you can see in the photograph.

Summary ( (

* A food chain shows how energy passes from one organism to
another, when it makes or eats food,
Food chains begin with plants, which use energy from sunlight to

make food,
Plants are producers, because they produce food.
Animals are consumers, because they consume food that was

originally made by plants.

e
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Hunter-gatherers
Long ago, humans found all their food in the wild.

They hunted and killed animals. They gathered
and ate berries, seeds, leaves and roots from plants
that grew where they lived. The hunters had to
work hard to find and kill prey. They did not kill
very many animals,

. This painting was
o made on a rock
near Tassili N'Ajjer
N in Algeria, about
fooo years ago. It
shows a man and
his dog hunting
with a bow and

| arrow.

They were careful not to gather too many plants,
They always lefi some 10 grow, so that there would
still be food for them in the future.

1 Prehistoric hunters killed and ate mammoths. Mammoths ate grass. Draw
+ fsod chain to show how prehistoric hunters got energy from mammaoths,

2 Explain why prehistoric hunters did not wipe out (destroy] the populations
of animals and plants that they used for food.

Farmers
Today, most of the food that we eat comes {rom
furms and gardens. Farmers need land to grow
their crops and keep animals. When farming
began, trees and plants that grew naturally were
cut down and killed. Farmers planted erops on the
eleared land. This forest in Zambia is being cleared to
provide land for growing wheat.

How farming affects food chains
When land is cleared to grow crops or to keep animals, most of the

plants and animals that used to five there can no loniger survive,
Their habitat and their food supply is destroyed.

The trees and plants at the beginnings of food cliains are killed.
Must of the arimals further along the food chains have nothing to This leaf hopper eats rice
cat. They die, or they move to other places where they can find food.  leaves. Very large numbers
of them can live in rlce
fialds, because they have so
much food.

3 Write a list of three crops that are grown in the area where you live,

&4 Write a list of three animals that are kept for food where you L

§ Describe one way in which farming has a negative cffect on @ food cham,
& Describe ome way in which farming has a positive effect on a food chain,

f@} g Living things In their environment

But some animals can cat the crops that the farmer grows. They
may have ever more food to eat than before the land was cleared.
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3.3 Humans and food chains .f@)

Human activities and food chains

Any human activity that aflects the living
organisms around us also affect food chains
Here are two examples.

Fishing

When we take fish from the sea, we are aking
away [ood that another animal could ear, If we

take oo TRy fizh, then there may not be enough
lood for these animals, and they may die out.

For example, numbers of puffins in some paris
of Scotland have decreased. Puffins eat fish
called sand eels. Humans catch a lot of sand eels.
Perhaps the puffins cannot find enough food.

Introducing new species

Possume were introduced rom Australia intn New
Zealand to be bred for their fur. Many escaped,
and now there are 30 millon of them. Possums
eal young growth on trees. The trees in New
Zealand do not have adaptations to protect them
from possums, The possums eal so much that
there i2 not enough food for the native animals
and birds, They also eat the eggs and young of
the native hirds. A possum,

7~
| Activity 3.3
Researching human effects on a food chain

Find out about ome way m which human actihvanes in your country have
affected a food chain. You may be able to use books and the internet for your
research. Ty i fnd out:

» what humans have done, and why
= which animals or plamis have been aflected by the human acoviry
* how this has aflected a lood chain.

You could wiite an account of whit you hinve lound, or make a posteT

Summary (|IIr

* Humans clear land to grow crops. This destroys habitats

and harms food chains.
= Some wild animals can live in the crops thal farmeérs grow

* Fishing and the introduction of new species can harm |

3 Living things in their environment C?é



The number of hutmans living on the Earth
is growing, We affect our environment in

many different ways. Some of these effects
are harmful to other ving things.

3.4 Pollution

For example, we add things to the
environment that should not be there. Some
of these things harm living organisims.
Adding harmful things to the environment
is called pollution.

The more people there are in the world, the more we
Water pollution pollute the environment.
Some human activities add harmful things
tor water. This is called water pollution.

Waste from toilets and streets contains
harmful bacieria and viruses that can make
people ill. It also contains other substances
that can harm water plants and animals.

In most countries, sewage is collected in
pipes. The pipes carry the sewage 10 a place -
where it is treated to make it safe. Treated - & -

apwage does not pollute the EOVIrGImeni- Few animals or plants can live in this polluted water.

Air pollution 2 Some heat

Some human activities add energy leaves the 3 Carbon dioxide in the
harmfil gases 1o the ar Earth's surface atmosphere stops

This is ealled air pollution. and travels back some of the heat energy
Burning fuels such as coal, into space. escaping from Earth.

ail and petrol (gasolmne)

produces carbon dioxide,

Too much carhon dioxide

in the ammosphere stops

heat escaping from the ﬂ ﬁ 1 m
Earth. This makes the - | —

Earth get warmer, 1 Heat from the Sun reaches the Earth.

Some kinds of coal contain a lot of sulfur. When they burn, they produce a
harmiful gas called sulfur dioxide. Sulfur dioxide dissolves in amwater and
produces acid rain. Acid rain harms trees, and animals that live in lakes
and rivers.

I'é" F Living things In their environment



3.4 Pollution ﬁ’@

@ 1 If the Earth gets warmer, some of the
e at the North Pole and South Pole
will melt. Predict how this will affect
sea level,

" | 2 Treesuse carbon dioxide to make their
food. Explain how cutting down trees
and burning them will affect the amouni
of carbon dioxide in the atmosphere,

Destroying forests and buming trees causes
air pollution.

I
Activity 3.4
How does acid rain affect bean seedlings?

€ > 1 Take two small dishes or pots with drainage

holes. Partly fill them with sonl oF compost.

2 Plant bve mung bean seeds i each pot.

3 Warer one pot with ordinary swarer. Water the -
other pot with water to which some dilute pure water
sulfuric acid has been added,

iy Ht-rp baaih [reis IEE 8 WATTTE plm:f.'. Check them
rvety day. Give them ordinary water or acidifped
water whenever the soif stars to dry out. Make
sure cach pot gets the same quantity of water.

§ Record your resulis. You can do this inoa wble, or
vewn can draw diagrams o show the differences
betwern the seedlings in the two pots.

water
with acid

|
3 What causes acid ram?
ﬂm‘ 4 In many countries, sulfur 1 removed from coal before the coal s burnt,
a Explain how this reduces air pollution.
b Will this completely prevent air pollution from the burning coal?
Explain your answer.

« Pollution means adding harmful things to the environment. (

¢ |nireated sewage Causes waler pollution,
* Bumning fossil fuels causes air pollution

3 Living things in their enyvirgnment @



(@{3-5 Ozone depletion

Ozone is & gas. There i a layer of ozone high up in the atmosphere. The ozone
layer is about 25 kilometres above the ground.

The Sun emits {(sends out) ultraviolet light. These ultraviolet rays can cause skin
cancer and eye damage in humans. They can also damage plants.

The ozone layer protects organisms on the Earth from harmful ultraviolet
radiation. Ozone absorbs ultraviolet rays from the Sun. The ozone layer reduces
the quantity of ultraviolet radiation that reaches the ground.

ultravialet light

> —= prone layer

Without the azone layer,
much mare ultraviolet light
would reach the ground.

o e L/t s,
estions

1 Where s the ozone layer?
2 Describe how ultraviolet rays can harm a person.
3 How does the ozone layer protect us!

The ‘hole’ in the ozone layer

In 1985, scientists discovered that there was less ozone than
there should be over the Antarctic, especially in the Antarctic
spring. They called this the ozone hole.

The ozone hole isn't really a hole. It 15 just an area where
there is less ozone than normal.

Satellites, such as NASAS Aurora satellite, measure how much

nzone there is in the armesphere. Each year, the czone hole Protecting your skin and eyes from
has been getting larger. It has also been lasting for longer in the sun Is yary important, especially
the year, if you have 3 pale skin.

-
'@i 3 Living things in their environment
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3.5 Ozone depletion (e

(&

4 Look at the images showing the ozone hole.

a Describe how the ozone layer over the Antarctic
changed between 1981 and 1999,

b Suggest why people biving in Australia, southern
Chile and southern Argentina are more worried
about the ozone hole than people iving near
the equator.

What causes the ozone hole?
CGases called CFCs cansed the problems with the ozone laver. September 1981
(CFC 15 short for chloro-fluorocarbomn. )

CFCs are man-made. They were mvented in the 1920s
They were used in ar-conditioners, refrigerators and aesrosol
cans. No-one knew that they were harmiul.

CFCs rise up high into the atmosphere. They react with
czone and break it down. This happens especially when it is
cold, and when sunlight shines onto the CFCs and ozone,

CFCs last for a very long time. Scientists think that the CFCs
i the atmosphere will stay there for about one hundred vears,

Today, CFCs are banned. The ozone layer will eventually
recover, but it will take a long time, September 1987

What are CFCs?
Explain how CFCs harm the ozone layer.
7 Use the information about CFCs 1o explain why the
hole i the ozone layer appears:
= over the Antarctic, and not over the equator
* in the Antarcte sprng, not in the Antaretic winter,
8 Explain why it will take a very long time for the
ozane hole 1o L:Iiml_ll_u_'m', FSUH || 1hm|gi| CFCs have now
been banned

[- WY

September 1999

less ozone
Summanry ( r
Ozone Is a gas found ina layer high up in the almosphere.
The ozone layer protects us from ultraviolet radiation,
CFCs have damaged the azone layer over the Antarctic,
CFCs are now banned and the ozone layer is recovering. mare azong

T
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3.6 Conservation

We share the Earth with millions of other organisms. Il we are not careful, mamy
af our activities make it difficult for them to survive-

There are many things that we can do to make sure that other species (kinds) of
arganisms have suitable habitats to live in.

Taking care of the emaronment, and helping other species to survive, 15
called conservation.

Reducing pollution

It's very important (o try not o pollute the eovironment. For example:

s we have stopped using CFCs - this will allow the ozone layer to recover.

« we should try to burn less fuel, so that bess parbon dicxide is added 10
the atmosphere

« we can bury rubbish in carefully constructed landfll sites — as the rubbish rots, il
praduces a gas called methane, which can be collected and used as fuel.

Soil and grass cover P i . Pipes allow

the rubibish. e T methane to be
- b e e collected and

Water is pumped out — T ' used as fuel.

and treated, so thatit | - gt

is safe to release into Waterproof

the environment. liner prevents

pollutants

Waste is compacted 50 escaping into
it takes up less space. the soll.

1 What iz conservation?

2 Faplain how the landhll site
<hown in the diagram helps
wildlife to survive.

Preserving habitats

We must try not to destroy the

habitats of plants and ammals, Each

species has adaptations that help i

1o live in a particular habitat. If we

destray the habitat, for example by

cutting down trees, then some species

may not have a suitable place to live.

They may become extinct. This forest is in Chile. Many of the trees are very old. If they
are cut down, many animals and plants will lose their habitat.

'@) 3 Living things in their enviranment




3.6 Conservation ﬁ‘@%

We can make nature reserves
and other protected areas,
where people are not allowed
to do any harm o the
environment or o the animals
and plants that live there.

These sand gazelles
live on the istand

of Sir Banl Yas, Abu
Dhabi. The island

is @ nature reserve
where thousands of
animals and plants
are conserved,

o ianl s X & gl
{7 Activity 3.6
A school nature resene

Nature reserves do not have 1o be big. Perhaps
there is a small nature reserve in your school
grounds. IF not, perhaps you could make one.

o I your school has a nature reserve, make a
fLiE Or drawing of 1. Annolale vour map oF
drawing 1o explain how the nature reserve hielps
plants and animals o lve there.

o I vour school does not have o nature peserve,
think of a place where there could be one. It
dioes e have 10 he Lu.g even i Ly anci could
b place for animals and plants (o live in A pond can be a good nature reserve.
peace. Make o map or drawing explaining how
vou think this place could look il it became a
AN FESCTE,

3 Describe two reasons why we should try not to cut down farests. (Il you
can only think of one reason, look back to pages 44-45.)
m & Think of a habitat near to your school, or where you live, that is under
threat from human activities.
8 Describe the habatat.
b Explain why it is under threat, _
¢ Suggest what could be done to protect the habitat,

Summary
« Conservation means looking after the environment so that
animals and plants can live there

» Reducing pollution and preserving habitats are important ways
of looking after the environmen!

o
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3.7 Energy resources

People use a lot of energy each day.

» Our bodies use energy ’ « Vehicles use energy for
for moving around, for - y moving, They get their -
thinking, for growing ’." energy from fuels. Cars i ‘:
and for keeping warm. use petrol (gasoline). '
All of this energy - Trucks use diesel.
comes from the food Arroplanes use kerosene.
that we eat. v -

» Many things in the home use energy 1o make them
work, Most of these use energy from elecinicity. The
electricity is made in power stations. Many power
stations use coal or gas to make the electricity.

Fossil fuels
(loal, oil and natural gas are fossil fuels. We get these fuels from deep under the

Earth's surface,

Fossil fiucls formeed millions of years ago. They were produced when plants and
microscopic organisms died in swamps and bog. Their bodies did not decay.
Instead, they turned into coal, oil or gas.

“Today, only tiny quantities of new fossil fuels are forming, We are using them up
quickly. One day, we will run out of fossil fuels.

Fossil fuels are non-renewable energy resources. Non-renewable means that,
when we use themn, they are not being made again.

Trees store energy from  Dead trees fall The dead trees are buried  The woad gradually
sunlight as they grow. into swamps. under layers of mud. turns into coal.

Sea ofganisms The dead organisms  The dead organisms turn
store Energy. die and sink to are buried under into oil and gas which
the battom. layers of sediment. are trapped under rock.

f@ 3 Living things In their environment



3.7 Energy resources |:.|”' @

1 Name one example of a non-renewable energy resource.

2 Look around you. What things are using energy at this moment?
What is the energy bemng used for?

3 Suggest two reasons why we should try 1o use less fossil fuel.
(If you can only think of one reason, look back to pages 44-45.)

00

Renewable energy resources
There are some energy resources that will not mun o,
They are called renewable energy resources,

Wind i3 abways blowing somewhere on Earth. The
energy in wind can be used to turn rurbines. This
can make electricity,

Plants absorh encrgy from sunlight o help them o grow

We can burn wood or other plant material to get some of _‘m‘_‘_

this cnergy from them. The wind makes the turbine tum.
Energy from the Sun reaches Earth as heat and light This drives a generator, which
These can be used 1o heat water or make electricity produces electricity.
‘: 1 !ﬁ Saolar cells in
Energy is transferred the solar panel

to trees by sunlight. transform energy
Trees are stores of o~ % insunlight to

chemical energy. electrical energy.

§ Suggest one reason why some people do not want wind turbines near
their house.

Suggest one advantage and one disadvantage of vsing wood, rather than
electricity, for cooking food.

6 Suggest one advantage and one disadvantage of using energy from the
Sun, rather than petrol (gasoline), for running a car.

900

FLATTIITRATY
A non-renewable energy resource is one that we are using (
up faster than it is being formed. It will eventually run out.
Fossll fuels are non-renewablo
A renewable energy resource is one that will not run out.

Wind, plants and energy in sunlight are renewable energy resources

3 Living things In thelr environment @'




Erass =3 CriCkel —p= white-lipped frog — Puerto Rican boa —— broad-winged hawk

a What do the arrows in the food chain show? 1]
b Name the producer in this food chain. [1]
¢ How many different consumers are there in this food chain? [
d The frog lives in trees, Using features that you can see in the drawing,

explain two ways in which the frog is adapted 1o avoid being caten by snakes, [4]

3.2 Nuts are sceds. When we eat nuts, we gel encrgy from them.
Debbie wanted to find out if cashew nuts contain more enengy than pecan nuts.

. Debbie measured 20 cm® of water into a test tube.

«  She measured the emperature of the water.

+  She speared a cashew nut on @ long needle, and then held it in a flame unil it
began to burn.

«  She held the nut under the water until the nut had complerely burnt.

+  Then she measured the new temperature of the water,

L=




=\
3 End of unit questions ﬁ@

a  Which apparatus should Diebbie use 1o measure 20em’ of water?
Choose from the list.

S U
beaker measunng cylnder test tube ruler [1]
b The diagrams show the thermometer readings at the start, and after the nut

had finished burning,
50 &
2 20| 30|
10
; |

Write down:

= the emperature of the water at the start

= the temperature of the water after the nut had finished burning

* the change in the temperature. 4]
¢ Drebhic repeated her experiment using a pecan nut.

State three things that Debbie should keep the same when she repeated

her ¢xperiment. 3]
d Explain how Debbie could use her results to decide whether a cashew nut
OF A prCan nut contimns more energy, 2]

3.3 The ozone layer is high above the Earth's surface,

a Wharis ozone? [1}

b Explain how the ozone layer protects humans and other organisms on Farth. [2]

¢ The ozone layer over the Antarctic has got thinner. This is called the ‘ozone hole’,
Erp'iaj_u what has made this happen_, [“!j
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Scientisis group living organisms into different kinds,
called species.

A species is a group of organisms that all share the
same characteristics.

~ Questions
@ 1 'What similarities can you see between the two
species of ground squirrels in the photographs?
@ 2 What differences can you see between the two
species of ground squirrels?

Species and breeding

Organisms that belong to the same species can breed
with each other. When they have offspring, the offspring
belong o the same species as their parents.

Organisms that belong to different species cannot usually
breed with each other.

But very sccasionally two organisms from different
species do breed with each other. This might happen in This is a Columbian ground squirrel.
a 200, where two animals from different species are put
into the same enclosure. Their offspring are hybrids of
the two species,

For example, a male lion and a female tiger in a zoo will
sometimes breed together, if they don't have a member
af their own species to breed with. The young animals
that are produced are called ligers.

Ligers, like all hybrids between two different species,
cannot have offipring, They are infertile.

=il | 2

This liger was born in a zoo in China. She
is a hybrid between a lion and a tiger.

3 Copy and complete these sentences,

A species is a group of organisms with the same .onnerennn. :
Organisms from the same SPECIES CAN vvceiecnisccainens with each other.

& Fxplain why lions and tigers belong to different species, even though
they can sometimes breed together.

'a) & Varlathon and classification



4.1 What is a species? {@

/g Activity g.1
Comparting specles

Your teacher will give you some samiples of two similar species of arganinms.

1 Wrie down five similaninies between the two species.

2 Write down five differences between the two species. You could do this in
a table o make your answer clearer,

3 Suggest what a scientist would need 10 do o be sure that these two
omganmms really do belong 1o different species.

Naming species

The names of the same species can be very different in different countries. For
example, in English-speaking countries, a killer whale is also known as an orca or
a blackfish {though it isn't really a fish at all). Each language in the world also has a
different name for the same species,

A killer whale has the
Latin name Orclnus orcg.

In 1735, a Swedish scientist called Carl Linnacus decided to give every species a
two-word Latin name. Linnaeus's naming system meant that every scientist could
use the same name for the same species.

We still use Linnaeus’s system today, The Latin names of species are w'ntt::: in
italics. For example, the Latin name of our species is Homo sapiey. ‘Sapiens’ means
*thinking’, so our Latin name means ‘thinking humans.

+ Aspecies is a group of organisms that have the same

characteristics, and that can breed with one another to
produce fertile offspring.
e Each species hasa two-word Latin name

& Variation and classification k@



r‘ (%); 4.2 Variationina species

We have seen that organisms that share the same
characteristics. and that can breed with one
another, are classified in the same species.

But the members of a species are not all exactly
the same. There are always differences between
individuals. Differences between individual
members of a species are called variation.

¥

Domestic dogs all belong to the same species. These ane ox-eye daisy flowers.

el 521 = Fae

m 5 a Make alist of five kinds of variation that you can sce between the dogs in
the photograph above.
b Suggest why scientists classify all domestic dogs in the same species,
- even though the different breeds of dog show 8o much variation.
f;;;}‘ 2 The Bowers in the picture above all come from the same Specics of daisy plant.
a What characteristics do all of the flowers share!
b Make a list of ways in which these flowers show variation.

ﬂ:’:’ All humans belong to the same spreeies. But none of us s F
dentical with any other human, Even identu al twins have .

smiall ditferences,

Choose four or five Teatiures that vary amotig the members
ol vour class, Choose at beast one feature thal you have

Lk ITHCELSLETT

Then constuct a resuhs table like this. Change the headings 1o

match the features that you have chisen. Diraw enough rows
so that you can recard your results for at least eight people.

Person Hair colour Eye colour Shoe slze Height / cm

Collect yvour results and complete vour results table

-

.}
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4.2 Variation in a species (j’@

Frequency diagrams

If we count up the number of individuals
with each version of a variable feature,
we can display the results as a frequency
diagram.

A species of plant called kidney vetch has
flowers that show vanation in colour.

A student counted the number of planis with red pink orange yellow  cream
rach colour of Hower growing in a small area
of a feld.
She recorded her results like this:
Colour Red Pink Orange Yellow Cream
Tally I Il ] Ly 1l
Number 5 2 3 9 3
For each plant that she found, she put a 0 —
stroke | in the correct column of the :
Tally row. B - :
When she had recorded the Hower colour of 7
each plant, she added up all the tally strokes
and wrote the number m the last row, & =
Then she used her results 1o draw a number
Frequency diagram, bke the one on of plants 511 |
the nght. i
 Questions i Rt S
3 How many planis did the student find? !
&4 Which was the most cormmon Z 7 |
Aower colour? |
§ The student recorded her results in a B ' '
results table, and then in a frequency .H | |
diagram. Which of these do you think ;
shows the results more cleardy? Explain red pink -omnge yelow: Cream
VOUT answer, colour of flowers

SUmmanry

# Differences between organisms belonging to the same
species are called vanation

« We can show the pattern of variation in a group of organisms

& Varlation and clsssification @

using a frequency diagram.



4.3 Investigating variation

i

Ofien, the variation in a species involves differences that we can count or
measure, We have seen that we can use frequency diagrams to make it casy
to see any patterns in this variation.

We can also use the results that we collect to find some useful information
absut the variation.

For example, imagine that you have counted the numbers of petals on ten
daisy flowers. These were your resulis:

18, 21, 19, 20, 20, 17, 19, 18, 17, 20.
You could draw a frequency diagram like this.

mode
3 e
median :

n 3
number
al flowers

1 -

X 17 18 19 20 21

number of petals

The range is the spread of the values — from the smallest number of petals
you counted, to the largest number. The range for the number of petals on
the daisy Bowers is 17 to 21,

= The median is the middle value in your results. The median number of
petals on the daisy fowers is 15

s The mode is the most common value, The mode for the number of petals
on the daisy flowers s 20,

« The mean number of petals s often called the “average’. To find the
mean, add up all the individual values and divide by the number of results,
For the daisy petals, the total number is:

IB+21 4 19+20+20+ 17+ 19+ 18+ 17+ 20= 189
So the mean is;

189 ~ 10 =189

f@' [} Vartation and classification
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4.3 Investigating variation ﬁ@

" Activity 4.3
T TN

{' ) Some trees have leaves thiat are divided up into several leaflets.

You are going to investugate the vanation m the number of
leaflets i a leall

1 Collect at least 20 leaves from one species of tree.
Your teacher will sugwest suitable trees for vou 1o
collect them from.

2 Count the numbers of leaflets on each leal, and wrte them
diovwn in & Lise, like chis:

11, 15, 12, 11, 13 . and so on.

3 When you have counted and recorded the number of leallets

low each beall sou can caleulate the mean number of leaflets leaflet
peir leal
To vadevlate the mean:
= adld up the total oumber of leaflers
I o civide that mumber by the number of leaves that vou used.
i h:'u'ﬂ- L.lr.ﬂ' and complete & results lu.!l|r |i.]~:r._'lhir. Numberof | 11 | 12 | 13 | 14 | 15
You wall need 1o adagpt the numbers in the first loafiets
row 0 that the results table works for the range of Tally
i bers for your leavies
| 5 Now you are ready to draw a [requency diagram of Number of
vour resulis, Ulse the frequency diagram opposite 1o
hetlp vou

T T T

A1 What is the overall range of the number of leaflets on a leaf?
A2 What is the median for the number of leaflets in vour leaves?
A3 What is the mode in your results?

Ag Describe any patterns that you can see in your results.

Summary
To calculate the mean of a set of results, add them all up
and divide by the number of resulls,
We can show the range and pattern of variation in a

characteristic using a frequency diagram.

The range is the _.p-rF.-Jd of numbers, from the smallest to the largest.
The median is the middle value

The made is the most common value,

& Variation and classification @



4.4 Classifying plants

Living organisms are classified into groups. Carl Linnaeus was one of the
first people to clasify living organisms. We have seen that he grouped them
into specics.

We can also elassify organisms into much larger groups. For example, we classify
all the organisms that have green leaves and can photosynthesise as plants.
Organisms that can move around and eat other organisms as food are animals.
The plant group and the animal group are called kingdoms.

| 3 Describe how the cells of an organism belonging to the plant kingdom
differ from the cells of an organism belonging to the animal kingdom. !

The plant kingdom contains several million different species of plants. These are
classified into four major groups.

structure that
produces spores
for reproduction

Mosses

Maosses are very emall plants. Most of

them live in damp, shady places. They

do not produce flowers. They produce

spores for reproduction. They have thin leaf
thin leaves that dry out casily.

A MOoss.

Ferns

Ferns also like to grow in shady places,
but they are much higger than mosses,
Some of them grow so big that they
are called tree ferns,

Ferns have leaves called fronds. (7 _ —_ Spores on
Like mosses, they don't produce f 7 : "
flowers. They reproduce using spores.
The spores grow on the backs of
their fronds.

f@’ &y Variation and classification
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4.4 Classifying plants Iﬂ,@

Conifers

Most conifers grow into lange
trees. They ofien have ough,
narrow leaves called needles.
They don’t have proper flowers,
They reproduce using seeds. The
seeds are produced mside cones,

needles

cone containing seeds

Part of a pine tree.

Flowering plants

These plants reproduce using
seeds that are produced mside
flowers. There is a diagram of a
flowering plant on page 7.

fleverer

leaf

Fruft

e

This is a strawberry plant. The flowers develop into
strawberry fruits containing seeds.

2 Duvide a page in your notebook into four spaces, one for cach of the
four major groups of plants, Write bullet points inside each space, to
summarise the characteristics of each group. You could also include a
drawing of a plant from each group.

Summary _ {r
s Plants are divided into four major groups - mosses, lermns,
conifers and flowering plants.

f -
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4.5 Classifying vertebrates

Vertebrates are animals with backbones, They are classified into
five groups called classes.

scales

Fish

Fish are vertehrates with
fins. Their skin is covered
with scales, They breathe
using gills. They lay
eggs in the water,

fins operculum covering gills
A sardine.

Amphibians

Amphibians include frogs, toads,
newts and salamanders. The
adults live on land and breathe
using hungs. They have four
limbs. They lay eggs in water.
The young are called tadpoles,
and develop in water where they
breathe using gills, Amphibians
have smooth skin without scales.

A tree frog.

Reptiles

Reptiles are vertebrates with
scaly skins. Most of them have
four legs, although snakes have
lost their legs. Some reptiles
live on land, but some — such
as crocodiles — live in watet.
Repiiles reproduce by laying
eges on land. The dinosaurs
were reptiles.

A boa.

F@, & Variation and classification
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4.5 Classifying vertebrates (({

Birds
Birds are vertebrates with wings,

feathers and a beak. They lay
eges on land.

Mammals

I'his is the group that humans
belong to. Mammals are
vertebrates with haie Mammals
give birth 1o live young, which
are fed on milk from the mother

hairan skin

1 Divide a page in your notebook mito five spaces, one for each of the five
major groups of vertebrates. YWrite bullet pomnts inade each space, 1o
summarise the characteristics of each group. You could also include a
drawing of an animal from each group.

2 Decide which group of vertebrates each of these animals belongs to.
(You may need o look some of them up if you don't know anything
about them. ) Give a reason for each of your decisions,

tiger ostrich toad whale
lizard sea turtle mud skipper

Vertebrates are animals with backbones., {(

Vertebrates are classified into five classes - fsh, amphibians,
reptiles, birds and ma mmals

& Variation and classification ‘@
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4.6 Classifying invertebrates

ﬁ(b |

Invertebrates are animals without backbones, There are many different

groups of invertebrates. Only a few of them are described here. chell

Molluscs soft, unsegmented body

Molluses are animals with a soft body.
They have a muscular foot which they

use to move around, Some molluscs ""'-}’"?
have shells. Slugs, snails and oclopuses
are maolluscs.

muscular foot
# snall.
Annelids
Annelids are worms with bodies
divided up into rings (segments),

They do not have legs but they do

have tiny bristles called chaectae.

Earthworms are annehds. segmented body
An earthwaorm.

Arthropods

Arthropods are invertebrates with jointed legs. Their bodies are divided into

segments, Arthropods have a skeleton on the ouside of their bodies, called

an exoskeleton.
Arthropods are the most comman kinds of animals on Earth, There are several
different groups of arthropods.
abdomen  thorax head
Insects

Insects are arthropods with six jointed
legs. Their bodies are divided into
three parts — a head, thorax and
ahdomen. Each of these parts is made
up of several segments. Most insects ; one pair of
have two pairs of wings attached three pairs of antennae
to their thorax. The legs are also jointed legs

attached to the thorax. They have one
pair of antennae on their head.

A locust,

Arachnids

Arachnids are arthropods with eight
jointed legs. They do not have wings
or antennae. Spiders and scorpions
are arthropods.

f@ & variation and classification

four pairs of
jointed legs
A spider.




4.6 Classifying invertebrates rj’ @

Crustaceans Myriapods

Crustaceans are arthropods with an especially Myriapods are arthropods with many
tough exoskeleton, They have more than four pairs pairs of jointed legs. They have one

of jointed legs. They have two pairs of antennae. pair of antennae. Millipedes and
Lobsters, water feas and woodlice are crustaceans. centipedes are myriapods.

two pairs of very hard one pair of
antennae exockeleton antennae

—== more than four pairs many pairs of
of jointed legs I, I———'— jointed legs

A lobster. A centipede.

1 Divide a page in your notehook into three spaces, one for each of the
groups of invertebrates described in this Topic. The third space needs 1o
be much bigger than the first two and divided into four smaller spaces.
Write bullet points inside each space, to summarise the characteristics of each
group. You could also include a drawing of an animal from each group.

’I,r'"
Activity 4.6
Finding and classitying invertebrales

Cio putside and hunt for imvertebeates. Your teacher will suggest some good
places to look.

Il you have a camera, vou could take pictures of the ivertebrates that you
find. If not, make simple drawings of them,

* Decide which group cach mvertebrate belongs to. (You might find some
that don't belong 1o any of the groups deseribed here. If so, ask your
teacher for help, ) Explain the reasons lor your decision.

» Describe the habitat m which each animal lives,

TT——
¢ |Invertebrates are animals without backbones.
« Some important invertebrate groups are the molluscs, annelids

and arthropods.
 Arthropods are divided into four main groups: insects, arachnids

crustaceans aml myriapods.
& Variation and classification @




Unit 4 End of unit questions

44  Takafumi investigated varation in bean pods.
He picked 20 bean pods, all fram the same species of bean plant. He counted
th:numbunfbﬂmincachpoiThmmﬂmrmﬂmdmh:mcduwn.

?I E'rﬂ!ﬁ! 3! ‘l ':,I. EISIE?EIq-I El Tu 5I ﬁyﬁl 5l+‘IE

4 Calculate the mean {average) number of beans in a pod. Show how you
worked out your answer,
b Copy this results table. Use Takafumi's results 1o complete it.

mﬂbuuhnpuﬁ

121

Tally

Number of pods

¢ Copy these axes onto a large piece of graph paper. Then complete a frequency
diagram to show Takafumi's results.

number
of pods

number of beans ina pod

Ade a suitable scale on each axis.
Diraw touching bars to show the results

4.2 The drawing shows a small animal that lives in water, magnified.

f@ & Variation and classification
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&4 End of unit guestions {{'@

4.3 A scicntist studies birds in New Zealand, The photographs show two kinds of
parakeets that live there,

Yellow-crowned parakeet,
Cyanocramphus auriceps.

Explain why scientists give Latin names to birds and other onganisms, [2]

Red-crowned parakeeal,
Cyanoramphus novaerelondioe.

The scientist wanted to find out if these two kinds of parakeet belong 1o
different species.
She searched in suitable habitats for nesting pairs of parakeets.
She never found a yellow-crowned parakeet that had paired up with a
red-crrmvned pa:ﬂuh:L.
b Explain the meaning of each of these terms:
. specics
* habatat.
€ The scientist concluded that the vellow-crowned parakeet and red-crowned
parakect did belong 1o vwo different species.
What evidence did she have for making this conclusion? [1]
d Suggest what the scientist should do to be even more certain that her
conclusion is correct, Choose from:
* looking at stufled specimens of parakeets in a muscum
* checking more pairs of parakeets in the wild

= looking at other species of parakeets.

4.4 The photographs show parts of three plants.

{_"jr:up'_a,r and cnmpl-r.ir the mable.

1]

Plant

Major group to which it belongs

™|

[6]

ff- g
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5.1 States of matter

Q)

Everything you can see and feel is called matter. Bricks, air and water are all
examples of matter,

Scienlists sort matter into three groups. These groups are called solid, liguid and
gas. These three groups are called states of matter.

Solids, liquids and gases behave in different ways. The ways they behave are called
their properties.

Solids

Solids keep the same shape. They take up the same amount of space. They keep
the same volume. They cannot be squashed (compressed) or poured.

T

5=

fruit boaok bricks shoe

Liquids

Liguids take the shape of the container they are in. Liquids can be poured and
can move through gaps. They cannot be squashed. Liguids take up the same
amount of space. They keep the same volume,

—> s

cooking oil tap water gasoline

Gases

Cases mowve to fill any closed container they are in. Gases flow hike Houids. They
are very easy to squash. The volume of a gas can change. Gases weigh very little.
You often cannot see or feel gases, but you can sometimes smell them, and you can
feel moving air on your face.

airinside balioons smells from food

wind

r@ 5 Stales of matter




5.1 States of matter ﬂ'lﬂ:é
Properties of solids, liquids and gases

The pictures show some of the properties of solids, liquids and gases.

<l & o
. @

- water — alr '
5 T e watering can
golf bail ."% ;m dry ice in beaker
[ //J

1 What are the three states of matter?
2 Which state of matter can be squashed easily?
3 Which state of matier cannot be poured?

e Activity 5.1
& Solid, liguid of gas?

E) Ciopy the wable and complere 1 wsing objects around vou. Dhiscuss your
veasons for cach decision with your group,

Substance Solid, liquid or gas | | know this because ...

water liquid | can pour it.

water in

Scientists look at what matter does
Scientists try to explain what they see. Here are some examples of how matter
behaves that scientises have tried 1o explain.

* You can smell food cooking in another moom.

= Some substances get bigeer when you heat them.

= Liquids such as water change 1o a gas when you heat them.
= Bubstances change from liguid 1o solid i vou cool them.

The ideas that scientists have are called theories. The best theory to explain how
matter behaves uses the idea of particles. This theory says that all matter is made
up of tny particles arranged in different ways.

Solids, liquids and gases are the three states of matter

Each state of matter fas different properties,
Matter is made up of tiny particles,

B States of matter @‘i



6( B.2 Particle theory

All matter is made up of tiny particles, These
particles are much too small to see. These particles
are arranged differently in solids, liquids and gases.

Solids

In solids the particles are arranged in a fixed pattern.
The particles are held together strongly and are

tightly packed. This is why solids have a fixed shape. In solids the particles are packed together

The particles in a solid can vibrate but they stay in and can vibrate. They stay in place.
the same place.

Liquids
In liquids the particles touch each other, The particles
are held together weakly. The particles can move past

E’cﬂﬁ‘tﬂr rul g uw-']r'mm“ WkrbEng Oné Susiier In liquids the particles touch each other,
3 : can move and can change places

Gases .\-.

In gases the particles do not touch each other. They 'I

are a long way apart. The particles can spread out by ‘ %
themselves. The particles can spread out to fill up the ‘
space they are in. Gases can change shape. J

® o

In gases the particles are far apan and
can maove about freely.

1 Last the properties of solids.
2 Name a property of liquids that they do not share with solids,

3 Name a property of gases that they share with hquids.

§ Name a property of gases that they do not share with solids or liquids.

s Activity 5.2
& Modelling the particles in sollds, liquids and gases

1 As a group, arrange yourselves in a pattern as if you are the particles
in a solid.

2 ﬁnm:g:ynurnhﬂuﬂ'wumutparmbmaik]uid.

3 Anmmwumhunfm“thrpmmhmap 4

& Write down the ways you had to organise yoursclves 1o behave as the

particle theory suggests. —

f@ & States of matter




5.2 Particle theory {@

Explaining the properties
Matter can only flow if the particles can move past
each other.

Matter can anly change volume if the particles in it
can spread out or move closer wogether,

Solids

T'he particles in a solid are already very close
together, This makes it difficult for the volume of a
solic o be made smaller. Solids have a fixed shape
because the particles are held wogether by attractive
forces, These [orces stop the particles from moving
around. The particles can only vibrate. This means
that a solid cannot flow.

Liquids

The volume of a liquid cannot be changed. The
particles are very close together and cannot be
squashed. The particles can move past cach other.
The attractive forces between the parnicles are weak
encugh o allow them to move but strong enough to
hold them together

* a9 _
Gases o 2 oy
Particles in a gas are a long way apart so they can 'ﬁ.r e 9 2,
mowe quickly in all directions. The particles can i ni A 3t "
maove easily becanse there are no attractive forees o -cd ::

between them. This means that a gas has no fixed : -| . : S
shape or valume, w
When you squash a gas, the particles move closer

together and the gas takes up less space. Gases can flow and spread out.

SUmMmary _ (r
= Ina solid the particles are packed in a ixed pattern, with
strong forces between them, The particles can only vibrate.

In a liquid the particles ar@ packed together with weaker forces
so the particles can move past each other,
* Inagas the particles are a long way apart and they can move freely.

§ States of matter @1



é@_ 5.3 Changing state

If you leave ice in a warm place it melts and becomes liguid water,

A puddle of water will gradually disappear as it changys 10 water
vapour, an invisible gas. This is called evaporation. Warmer water
evaporates more quickly,

If you heat water until its temperature reaches 100°C, it will boil.
Now all of the water changes rapidly to steam. 1005C is the boling
point of water.

1If the wiler vapour of stem tauches something cold, it condenses and
changes back into liquid water. This is called condensation.

If you place liquid water i the freezer, it freezes and becomes ice.

These changes are known is changes of state.

o
o)

ice

boilin steam

water Aﬂensatinn

freezing

melling

watler

Measuring

Measuring volume

When you measure the volume of a liquid you use a measuring
cylinder. The liquid forms a curve al the top, This is called the
meniscus, You measure the volume from the bottom of the meniscus.
To do this, you must pul your eye level with the meniscus.

 ——
T;".l
- ‘ = |  meniscus

: 'a

g

TETTT T

H 3

I

[TTITRT

8 8

F 10
- T
e

Measuring the volume of water in a measuring cylinder.

B States of matter



5.3 Changing state ﬁ'@

Measuring temperature

When vou measure temperature, vou use a thermometer, The liquid mside
the thermometer expands as it gets hotter. You read the wemperature from the
scale. Place your eye level with the wp of the liquid in the thermometer.

1 What iz the volume of water in each measuring cylinder?

2 What are the temperatures shown on the thermometers?

-I.'H-'I'.I-'Erlllnlll-liLH lll"l'm

A thermometer.

F,

5 States of matter ‘@ﬁl




ﬁf@ 5.3 Changing state

s Activity 5.3

% Bolling water

a Belore you begin the activity, discuss in your

group what safety measures you will take. .

Check these with your teacher. "| .

1 Carcfully measure 150cm? of water into E.J-l H
i heaker. o

2 Place & thermometer in the water.

3 Take the temperature,
4 Record this in a wable. (Copy and extend
the ome b low:)

EEILLELEY]

0

ol [ pa |= D

5 Heal the water.
6 Take the temperature every minute.
7 Repeat until the water is boiling strongly.

A1 Plot your temperature measurements on a graph.

Az Describe your graph. (Mention how quickly the
temperature rose and if the temperature rose by the
game AMOUnNL every minute. |

A3 What happened to the temperature of the water when it
was boiling?

Summary
lce. water and water vapour are the three states of matter
of waler.

lee melts to form water.

Water boils to form water vapour.
Water vapour condenses to form water.
Water freezes to form ice.

f@ K Stales of matter




5.4 Explaining changes of 5tate‘ (.

Heating solids
When solids are heated they expand.

The particles in solids are arranged in a fixed pattern.
The particles are held together strongly and are tghtly
packed,

The particles in the solid vibrate. The heat enengy is
transferred to the particles. The more energy the
particles have, the more they vibrate. As the particles
vibrate more, they take up more space. The particles
are still held in position by the attractive forees
between them.

Melting solids

When solids are heated even more strongly they melt.
They become liguid.

The particles in the solid vibrate more and more as
heat energy is transferred to them. The particles vibrate
so much that the attractive forces between them are no
longer strong enough to hold themn in a fixed pattern.
They are able to slide past one another.

The forces are still strang enough for the particles to
stay in touch with one another. The more the licguid is
heated, the more energy is transferred to the particles
and the more the particles move.

Boiling liquids
When liquids are heated they evaporate and
eventually boil.

In liquids the particles ouch each other. The particles
are held together weakly,

The particles move more as heat enengy i transferred
to them. Some particles have enough energy 1o break
the weak attractive forces holding them together.
These particles can escape into the air as gas particles.

1 Describe the arrangement of particles in a solid.

When a solid is heated the particles
vibrate more and take up more space,

The particles vibrate so much that some
escape the strong forces and can move
around as a liquid.

The particles move so quickly that I
some escape as a gas. |

2 What happens to the particles in a solid when they are heated?
3 How do the particles of a liquid behave when they are heated?

4 What happens to the particles when a liquid boils?

§ States of matter @1
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gj"@ 5.4 Explaining changes of state

Cooling gases
The particles in a gas are free (0 move anywhere
and spread out. There are no forces holding them. ®
When a gas gets cooler it condenses 10 form (]
a liquid. g o
When gas particles reach a cold surface, some ol . . e
the heat energy transfers from the particles to the
surface. The particles move less and get closer s * ¢ ® L
together. They lorm a lieyuic. @
When the particles hit a cold surface
Freezing liquids their movement slows down.

When a liquid freezes it becomes a solid.

The particles in a liquid move and slide past
each other. As heat energy is transferred from the
particles to the cnvironment, the particles move
more slowly and the liquid gets cooler.

The cooler the liguid is, the less the particles are
ahle to move or slide past each other. Eventually
the particles have so little energy they can only
vibrate. They become arranged in a fixed pattern
1o form a solid.

Particles in a liquid. Particles in a solid.

5 What does ‘condense’ mean?
6 What happens to the particles in a gas when they touch a cold surface?

Modslling changes in state

€  Solid to liquid
_ 1 ﬂmngmup,mngcwpmlmasﬂ'wumth:pwﬁdﬂin-mlid.
2 Hwhn@hpﬂ:ﬁrhmhﬁnghrﬂ:iﬂmruﬂwﬁmlmhghmmﬂ
genithy. Move as the particle theory suggests.
3 hn;ﬁmﬂwpnﬁﬂhmmhdqghmdmnﬁmmﬂthnmﬁdmh
and becoimes a liquid. Remember 1o behave as the particle theary suggesis

A1 Write down the way you had to behave to illustrate the behaviour
af particles as a solid melts.




5.4 Explaining changes of state [f'ﬁ%

(€

... Modelling changes in state

Liguid to gas

4 As agroup arrange yoursehves as if you are the particles in s Hguid,

5 Imugine the paricles are being heated. Move as if you are being
heated gently

6 lmagine the particles wre now being heated strongly so that the liguid boils
Rememberr 0 behave as the particle theory suggesis.

Az Write down the way you had to behave 1o Hlustrate the behaviour
of particles as a liquid evaporates and then baoils.

Gas to hiquid

7 As agroap arrange yourselves as il you are the paniches o gas

B Imagine a part of the mom s a cold surface. As you move near 1o the
surface vou must behave as the particle theory suggests. You must start o
condense to form a liquid,

A3 Write down the way you had to behave to llustrate the behaviour
of particles as a gas condenses to form a lguid.

Liquid to solid

9  Arrange yoursches as the particles o bepued. Make sure vou move as the
partiche theory suggests.

10 Now tmagine the houid has been placed inoa freeser. Behave as the particle
theory suggests as vou become a sobd.

A4 Write down the way you had to behave to dlustrate the behaviour
of particles as a liquid freezes to form a solid,

Summanry ( 1(

Particles vibrate or move depending on how much energy
they have.

Energy can be transferred to or fram the particles.
The enersy of the particles can overcome the forces holding
particles together.

§ States of matter ‘6\



5.4 Copy and complete the following sentences.

a A solid has a e shape. A solid cannot Be ...
A liquid has a fixed oo and cnnot Be ..o .

b Which properties of a solid are shared with a liquid but not with a gas®

¢ Which property is shared by a gas and a hquid?

d Which property of a gas means it can be used in a car tyre?

e Which property of a liquid is used when petrol (gasoline] is pumped

from the tank to the engine of a car?

5.2 The diagrams below show the arrangement of the particles in a solid, a houd or a gas.

A

a Is A asolid, aliquid or a gas?

b s B asolid, aliquid or a gas?

¢  Explain, using the particle theory, what happens when a liquid i heared
and then evaporates.

d  Explain, using the particle theory, what happens when a liquid is frozen.

5.3 For each of the following terms state which states of matter are involved.
For example:
freezing - a liquid changing to a solid.
8 evaporaton

b melting
€ condensation

r@ K States of matter
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5 End of unit questions ﬁf@

5.4 Mercedes heated a liquid and recorded the temperature every minute.

Here are her resulis,
2] ) ]
1 25
2 19
3 32
4 A7
5 56
6 58
7 a3
8 58
a8 Copy the axes and labels below, on graph paper. Plot Mercedes’s resulis
on the grid. (4]
b Drawa line of best fit. (1]
¢ Which reading does not fit the patern? (1]
d Suggest a reason for this. (1]
e  What happens to the temperature between 5 and 8 minutes? (1]
f  Explain why this happens. [1]
60 1
501

temperature 4o .
j=C

.EIII T T L L T
o 1 2 3 4 g &

time [ minutes

7 B
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(@ 6.1 Metals

Metals are very useful materials.
MMaterals are the substances from which
ohjects are miadie.

There are many different metals. Metals
are used to do lots of different jobs.

iron is used for bridges because it is
cirong.

jewellery

Properties of metals
All metals share some properties.

« Metals are usually shiny when
polished or freshby cut,

« Metals ring like a bell when you
hit them.

« Metals are strong and tough, They
do not shatter when dropped and
they do not crack easity. They can
hold large weights without breaking,

« Metals can be shaped by bending
them. They are malleable, which
means that they can be hammered
into shape. They are ductile, which
means that they can be drawn out
T WITES.

o Metals don’t melt easily. Mercury
is the only metal that is a liquid at
COe0E LETTPETATLIN.

f@) 6 Material properties

¥ Gold is used far

R itis shiny.

Stainless steel does not rust and is strong s0
it can be used for cooking pans and bicycle

frames. Staintess steel also conducts heat well,

which is useful for pans.

Copper is used for electrical wiring because it
canducts electricity well and it Is flexible.

becaiise

A lot of heat is needed
to meit metal.

Iron is malleable.




6.1 Metals ({@

» Some metals are magnetic. Iron, steel, nickel and
cobalt are magnenc,

« Metals are good conductors of heat
When you touch them they conduct heat energy
away from the hand so they feel cold.

You can look for these properties when deciding if
something is a metal or not.

You need to remember that:

» the surface of most metals will become dull after
awhile

* big lumps of metal are hard to test for bendiness

* hottles and cups ring when they are hit but they
aren't made of metal,

1 Lzt ten metals,

2 Why are gold and platinum used for jewellery?
3 Whyv is copper so useful?

& What are Olympic medals made from?

§ What do ‘malleable’ and ‘ductle’ mean?

%, it

s Activity 6.1
Properties of metals

€ P tnvestigate the metal items you have been given.

¢ Describe each nem. i -
e State which retal or metals it is made of.
* Suygest which property of the metal i imporsnt in the fanction of

The metal of the hammier
head feels colder than the
rubber handle.

this item.
Mke a table of your results ke this,
e i
electrical wire copper | It conducts electricity. It Is ductile.

SUmmany

* Metals are shiny and strong

» Metals are malleable and duclile
» Metals are good conductors of heat and electricity.
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(@ 6.2 Non-metals

Non-metals are uselul, often becavse of their chemical
reactions. There i3 a lot of varation between non-metals.

Properties shared by almost all non-metals

+ Non-metals look dull. They do not reflect hight very well
and the surface s not as smooth as metals.

» Non-metals that arc solids are brittle.

« Muost non-metals do not conduct heat energy well, This
i useful because some can be used to make handles for
cooking pans, for example.

s Most non-metals do not conduct electricity. This is useful
hecause some can be used to make coverings for electne
cables and plugs, for example,

Properties shared by many non-metals

« Non-metals are not as strong or hardwearing as metals.

* Many non-metals are gases.

* The non-metals that are not gases have low melting
points and low boiling points.

Sulfur is added to Pure oxygen is used The balloons are Chiorine is used to
rubber to make it hard,  in hospitals for filled with helium. kill bactena.
people with breathing
difficulties.
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6.2 Non-metals f@

Silicon is used to make computer chips.

1 Name five non-metals, other than sulfur and heliom.
2 What 5 sulfur used for!
3 What property of the gas helium makes it useful in balloons?

Your teacher will give you a hist of non-metals 1o choose from.

Choose one non-metal. Use relerence books amd the internet 1o find ool
ahout i,

Here are some questions you could research,

* What is it used Bor?

+ What are its properties?

* Whiere 20 found?

# Does the nom-metal need 1w be processed before 1 can be used? I s, how

15 this dope?
* Are there any interesting lacts about it?

Present vour research as a repiort or s a poster.

Summary ( (

* Mon-metals have low melting poinks and are britile.

* Many are gases.
« They do not conduct electricity or heat energy well,

& Material properties ‘@1‘



((‘?\) 6.3 Comparing metals and non-metals
N

Metals and non-metals have different properties.

Metals Mon-metals

* Most are solid at room temperature. « Many are gases al room lemperature,
* They are shiny. » They are dull.

* They do not shatter. * Theyare brittle.

« They conduct heat energy well. » They do not conduct heat energy well.
» They conduct electricity. » Most do not conduet electncity.

» They are malleable,
They are ductile.
They make a ringing sound when hit.

-
s £

Where are metals and non-metals used here?

1 List five objects in the photograph that are made of metal and five that
are made of a non-metal.

2 A material is dull, brittle and does not conduct eleciricivg Is it a pivetal Or a
non-metal?

3 Mercury is a metal. Why s it unusual?

4 Write down two things that a metal can do but 2 non-metal cannol.

r@’ 6 Material properties




6.3 Comparing metals and non-metals ﬁf@ i

Investigating materials

ﬂ Your teacher will give you severad different matermls.

Examine cach muerial closely and tes oo sdentily which are metals and
which are non-metals.

You will need to ask a number of questions for each of the matenals you
nvestigaie,

« Whit does the material look like? 18 it shiny or duoll?

« Does it make a rmgmeg sound when you hie i

Is it brattle*

Caan vou bend i?

Dicwes it leel hot o onld to the touch?

Deoes it conduct elecircny? Torest this, set up a circuit as shown in the
chagram. Before vou start, check that the lamp s working by connecting
the crovodile clips 1ogether with no st material, When you carry out o
test, inake sure vou have good contact between the crocodile clips and vour
test material.

" & @& @

[fihe lamp goes on,

e - the material conducts
,\.2 the electricity.
L. e ?’ﬁ

Connect the material
you want to test here.

Testing a material to see f it conduets electricity,

A1 Construct a table for the collecton of your results. Decide if
cach material is a metal or a non-metal,

Az Were any of the materials hard to place in the metals or non-
metals groups? Explain your answer.

A3 Which do you think was the best test to distinguish between
metals and non-metals? Explain your answer.

- sl

Summary ) ((
* Metals and non-metals have dilierent properties. :

* When you investigate materials to see if they are metals or non-
metals vou need to look at more than ane property.
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Many differemt materials are used to make the clothes you wear, the buildings yon
live in and everything you use each day. We make things out of materials with the
properties that we need for a particular purpose.

-

Plastics come in many  Fibres can be natural Ceramics can withstand Glass is transparent or

different types, with (made from living high temperatures. translucent. It is hard
different properties. materials, such as silk  They are hard, brittle but very brittle. it can
Some plastics are or cotton) or synthetic  and very strong. be coloured.

flexible, [ightweight (made from other Ceramics are used for

and easily shaped. chemicais). Fibres are  floor tiles, sinks and

tiny threads so they can  the tiles on the outside
be strang and bendy. of the space shuttle.

Let's think about two of these materials — plass and plastic. How do their
properties help us to choose which one we should use to make an object?

Glass is used in windows, in bottles and jars for food and drink, glasses wo drink
from, beakers and other science e ui;pm(‘lﬂ.

Plastics may be used for drinking cups, bowls for washing in, botiles and jars for
food and for drink, hose pipes, window frames and many other uses.

Glass

(+lass is usually transparent. This
mesans you can see through it This
property s good for windows. [t is also
nseful to see the contents of jars

and bottles.

(3lass is waterproof. It does not react
with the food or drink inside the jar
or bottle.

Glass is cheap to make and can be made
in many shapes, It can be recycled.

But glass is heavy and can break casily.
These properties may be a disadvantage
for some uses. Some glass is treated so
that it can be heated without breaking,
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6.4 Everyday materials and their properties ﬂf@ '“

Plastic

Plastic can be transparent or opague. [t can be
moulded mto many shapes.

Plastic can be used for containers for food and drink.
[t does ot react wath the food,

Plastic is light in weight, and can be coloured brightly
Some plastic can be recyeled.
But plastic takes a very long time to break down and

this causes problems with disposal and litter. Flastic
may be affected by heat and may change shape.

G_ 1 @ Give two properties that glass and plastic always share,
b Give two propertics that glass and plastic

sometimes share.
What advantages do bottles made from plastic have?
What disadvantages are there when you use
plastic boitles?
Why are plastic bowls not used for heating on a cooker?
Look at the photographs of the wys. Which type of
material i most suitable for makmg a toy for a baby?

Give reasons for your choice.
Why 15 plastic often used for children’s toys?
7 hctivity 6.4
Materigls and their properties

!:_'i 6 What are the disadvantages of using metal lor a toy for
What properties would you look for in materials 10 Toys made from different materials.
€D ne properties of materials determine the use you can make of them.

W' w
LT X

-
W

0o =

) a balw?
ol
&
make a kite?

For each of the materials you are given, list the properties and suggest a use
for the material. Record your results in a mble.

Sumimany
s Thore are many different materials.
» Different materials have different properties.

e The use you make of a material depends on its propetties.




Unit 6 End of unit questions

6.1 a Copy the paragraph and choose words from the list to complete it.
Each word may be used once, more than ance or not at all.

brittle conduct cut ductile

electricity malleable metal ring

Metals are shiny when freshly oocriiniviiieioviiione. oF polished. They are

strong and if you tap them ey ... e 2 bell.

BECERIN v in i heat energy and

| O DR, R ———— , which means they can be beaten into shape.

They 8re cviamssimmmmmmmr _which means they can be drawn out into wires. [6]
b Siate three differences between metals and non-metals. [3]

6.2 The table gives information about the melting points and boiling points of
some metals and non-metals.

goid 1064 28c0
lead 328 1750
copper 1082 2580
hielium =270 ~-269
OXygen =219 =183
mEercury =38 357
aluminium 660 2400
nickel 1455 2150
sulfur 119 445
sodium g8 GO0

a Copy and complete the tally charts below,

uptoo up to o
010499 o lo 999

500 lo 999 1000 [0 1955
1000 10 1469 2000 0 2099
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6 End of unit questions [f@

Ulse this grid to help you plan your own frequency diagrams.

# L

number of
metals and 2 -
non-melals
1 -
uptoo 0-499 E00—09Q 1000~1499 :
melting point / °C
b Plot the tallied figures on two separate frequency dingrams, (6]
€ Which metals and/or non-metals are gases at a room temperature of 25 °C? (1]
d Which metals and/or non-metals are liquid at a room temperature of 25°C7 I1]
e Which metals and/or non-metals are solid at a room temperature of 25°C7 2]
f  Which metal or non-metal has the smallest difference between its melting
point and its boiling point? 1]
g Which metal or non-metal has the largest difference between its melting point
and its boiling point? 1]

6.3 For cach of the statements below choose one of the materials from the list.
Each material may be used once, more than once or not at all,

aluminium glass gold helium mercury
paper plastic steel straw viiad

a This metal is very strong and is used to build bridges. [1]
b This metal is used for jewellery because it stays shiny and can be made

into many shapes, (1]
¢ This is not a metal and is lightweight. Tt can be used for making bottles. [1]
d This metal is very light and i vsed for building aircrafi. 1]
@ This is not a metal and can be used for making the roofs of houses, [1]
f  This material is made from wood and can be made into thin sheets,

You can write on it. [1]
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7.1 Acids and alkalis

Acids are everywhere
Many things contain acid. Some
foods contain acid. They have a
sour, sharp, tangy taste. Lemons
and limes taste sour. They
contain citric ackd. This is a
weak acid.

Common acids in the laboratory
are hydrochloric acid, sulfuric
acid and nitric acid.

Foods containing fruits often contain acids.

1 Name a food that contains an acid.
2 Describe the taste of lemons and lmes,

Some acids are dangerous

Some acids are strong. They
are corrosive. The bottles
have a hazard warning label.
If strong acid gets on your skin
it will dissolve it. You will get a
chemical burn. Abways use eye
protection when using acids.

Acids can be diluted with water.
This makes them less dangerous.

Dilute acids are still harmful
or irrtant. The bottles have
hazard warning labels.

If you spill acid, wash the area
with lots of water, The water
dilutes the acid.
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7.1 Acids and alkalis If@

Alkalis are everywhere
Many cleaning products contain alkali. Sodium hydroxide is a strong alkali.
Stmng alkalis are dangerons. They are corrosive.

I strong alkali gets on your skin, it dissolves your skin. Your skin feels soapy.
You get a chemical burn, Alkalis are harmful if you get them in your eyes. Always
wear eye protection when using alkalis,

Alkalis can be diluted with water. This makes them less dangerous,

Common alkalis found in the laboratory are sodium hydroxide,
potassium hydroxide and calcium hydrosade,

Acids and alkalis are chemical opposites,
They can cancel each other out when
they are mixed together.

3 What does ‘corrosive’ mean?
& What should you do if you spill acid?

Working safely with acids and alkalis
When you handle chemicals vou should:

= stand up to work, so that if you spll something 1t does
not spill onto you

= wear safety glasses, so nothing gets into vour eyes

= take the top off the bottle and place it upside down on
the work surface, so that it does not get acid onto the
surfiice or dirt into the acid

= replace the bottle wop as soon as you finish using the
bottle. This prevents spills and replacing the wrong

/’ top on the wrong bottle,

Activity 7.2
Produce a poster

Strong sodium hydroxide is comosive,

Pmdu:capmlrrahumatkhnudﬂkaﬂth{nhmmm}uurinfnrmaﬁun
is presented clearly and 1s accurate.

Acids and alkalis are everywhere.
Some acids and alkalis are dangerous.

Dangerous chemicals have hazard warning labals,
Acids and alkalis are chemical opposites.
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These three comtainers all look the same,
Oine containg water, one contams acid
and one contains alkali

Which is which?

You can tell them apart when you add a
few drops ol red cabbage juice.

Red cabhage juice can be used as an
indicator. An indicator i one colour
in an acid and a different calour in

an alkali.

Indicators can be made from the brightly
coloured berries, flowers and other parts
of planis. These mclude:

= red cabbage

* blackourrant hydrochloric acid water sodium hydroxide
* heetroot,

1 How does an indicator show the difference

between an acid and an alkak?

@ 2 What colour does red cabbage juice go when it
15 added w lemon juice?

Litmus
Litrmus it a very common indicator. It is a dye.

Litmuz turns red i acids. Liomus marns blue in alkalks.

Litmus turns purple when it is in a neutral substance. This is a
substance that is neither acid nor alkal.

Litmus turns purple in water. Water is neutral. This means water is
neither an acid nor an alkali.

5 AL E W E-_ ¥
hydrochloric acid red acid
sodium hydroxide blue alkali
water purple neutral
lemon juice red acid
calcium hydroxide blue alkali
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7.2 lIsitan acid oran alkali? ﬁ@

3 What does litmus do when it is put 1L
socium hydrooade?

§ What colour does litmus change to in an acid?

5 [Is water an acid, alkali or newtral? Give the reason
for your answer.

Activity 7.2

Making your own Indicator solution

1 Cut up the plant material
vou have been given,

2 Place scane in a pestle and
mortar and crush it

3 Addd & hitthe methvlated
spirit. Safety: check wath
your teacher befre you use
this. It is flammmable and
dangerous il vou breathe
W .

methylated spirit

& Crush the plant 2 Crush the plant pieces. 3 Add a little methylated

material again.

§ Llse a pipette v vansfer the
liguied vwno & vess b,

6 Llse the ligguicl you collect
tos et the substances you
are gven,

7 Make a 1able o recond the
chemicals vou tested and
the colinrs you see.

spint.

& Keep crushing until the § Use a pipette to put the

colour comes gut.

An indicator changes colour in an acid or alkali.

Some plant materials make good indicators
Litmus is red in acids and blue in alkalis.
Substances that are neither acid nor alkali are called neutral,

liguid into a test tube,
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7-3 The pH scale

l(r'b

Litmus shows if’ a substance is an acid or an alkali,
Universal Indicator shows how acidic or
alkaline a substance is. This indicator can change
to many different colours.

weakly alkaline blue
strongly alkaline | purple

The strength of acids and alkalis is measured on

the |:|H scile,
Universal Indicator changes colour and shows the These are strips of paper soaked
pH of a substance. in Universal Indicator solution and

then dried. The papers have then
been dipped into different liquids.

-
strangly acidic weakly acidic neutral weakly alkaline strangly alkaline
pH=1 pH= 4 pH=7 pH=10 pH =13

neutral

mare acidic maore alkaline
A colour chart for Universal Indicator showing the pH scale.
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7.3 The pH scale ﬁ'@

1 What does the pH scale measure?

2 What is the pH of a neutral salution?

3 Aliquid has a pH of 1. Whar type of iquid is it?

4 What range of pH do strong alkalis have?

5 What colour does Universal Indicator go in a liquid with a
pH of 92

6 Which colours does Universal Indicator go in acids?

L.

Activity 7.3

Investigating the pH of different substances

a Your teacher will give vou some ditferem liuds. Use

Universal Indacator o test the liquads.

Use a mabde like the one below o record the colour of
the mdicaror and the pH.

Record the tvpe of cach liguid such as strongly or
weakly acidic, peatral, stronghy or weakly alkaline,

Hquid Colour of Universal Indicator | pH | Type of liquid
lemon juice 4 | weakly acidic

salt water Ereen

soap solution B | weakly alkaline
cola drink yellow 4

Summan (
The pH scale measures how acidic or alkaline a substanceis. 1
Universal Indicator changes to different colours in different pHs.

A pH of below 7 is acidic.
A pH of above 7 is alkaline,
A pH of 7 15 neutral.
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1 7-4 Neutralisation

Arids and alkalis can cancel each other
out. When you mix them together they
make a neutral solution. This s called

Il you add too much acid 1o an alkali,

it makes an acidic liquid. I you add

too little acid to an alkali, it stays an
alkaline liguid.

You can add the acid very slowly and a
few drops at a time, This makes it cAsIET
tos judge exactly when it becomes neutral,

4 Whar caldur is Universal Mixing acid and alkali to make a neutral solution.

Indicatar when the solution
ix neutral? 3
2 What sort of reaction happens
when an acid and an alkali 7
are mixed? 1— burette

- { aem?

||a|.l|.'_|_1
l

Making a neutral solution 4 ] E
You can use a special piece of science i R ]
equiprment called a burette to neutralise ]
an alkali very accurately, You add . —J25cm! .
Universal Indicator to the alkali in the ] 1 —{28cm?
flask. ] ; 1
In the first diagram the pH in the fask 1 ]
is about 13, As the acid i added, the pH -3 3
becomes lower. The acid is added slowly.
The fask is shaken shightly each time ]
{50cm’

some acid is added. - 50 cm? _: socm? 1
In the second diagram 25 cm”® of acid has }fj }‘j‘

been added to the flask. The pH in the
flask is now 7. The liquid is now neutral. atkall and |
The acid has reacted with the alkali and U“i'_l'Eﬁ-'ﬂl flask
neutralised it. The acid and alkal have Indicator

cancelled each other out.

In the third diagram a litthe more acid
has been added ta the flask. The pH in
the Rask is now about 6, The liquid is
weakly acidic,

f@ 7 Material changes
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Al the bottom of the tube

soda. The washing soda solution is a strong alkali. The particles

This shows it 15 more weakly alkaline.

7-4 Neutralisation ([

&

Activity 7.4
Rainbow neutralisation

1 Place a crystal of washing soda in the =

battom of a test tube. .
2 Carbfully add some water until the tabeds. ~ "Yoroehloric acld —

about two-thirds full 2days §
3 Put in a few drops of Universal Indicator. water — '
§ Carefully pour some acid on the op,
& Do not shake the tube, crystal of
6 Leave the tube o stand for a few days, washing soda “hu

How does the rainbow happen in the test tube?

The washing soda has dissolved in the water around it. The _ L
Universal Indicator is purple or dark blue around the washing ﬁ
of washing soda gradually move up the test tube. They mix with
maore water and the Universal Indicator turns a lighter blue.

Af the ton af the tube

The acid has urned the Universal Indicator red at the wop ol
the tube, This shows it is strongly acidic. The acid particles
gradually move down the tube, They mix with more water and
the Universal Indicator turns vellow. This 8 more weakly acidic.

In the middle of the tube

The acid and the washing soda solution mix, The Universal
Indicator is green. The washing soda solution and acid have
neutralised each other The experiment in Act

after a few days.

3 What is the pH of the top part of the test tube?
& What is the pH of the bottom of the test ube?
5 Which is the most alkaline part of the tube?

 Acid and alkali can cancel each other out.

¢ When they react together, they neutralise each other.
1 ' . vy af s
¢ To neutralise an alkali you must use exactly the right amount of &

ity 7.4
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Indigestion

Your stomach produces hydrochloric acid. This
acid gives the stomach the right conditions to
digest your food. When your stotnach produces
oo much acid you have indigestion. It can be
very uncomfortable. There are many medicines
that can help. They arc all alkalis and they
neutralise the acid, Sometimes these medicines
are called antacids,

Toothpaste

There are millions of bacteria n your mouth.
These bacteria feed on the food pieces left on
your teeth. The bacteria produce acid when they
feed, This acid damages your teeth and makes
them decay. Toothpaste contams alkali and thas
helps to neutralise the acid,

some medicines for indigestion.

1 Why is wothpaste alkaline?
2 Where does the acid in vour mouth
come from:

Neutralising lakes

In some parts of the world there are harmiul
chemicals in the air that make the rain acdic, Toothpaste helps to neutralise the acid in
This acid rain damages trees and changes the pH  your mouth.

of the lakes, rivers and ponds. The plants and
animals that live in the lakes cannot live in acid
conditions. Some countries drop alkalis into the
lakes to neutralise the acid.

Growing crops

In some areas the soil is very acidic and plants do
not grow well, Farmers spread lime on the soil 1o
neutralise the acid so that plants can grow better.

3 Why is an alkaline substance dropped
into lakes in some countries?

@ 4 What do farmers spread onto acidic

sail? Explain why they do this.

b -'.-'d. i i -
Lime is added to acidic solls, to neutralize
the acid.
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Activity 7.5
A Tesling the pH ol soll

SE

7.5 Neutralisation in action ﬂ’@

1 Take a sample of soil ina st

tube and add some water. 1 Add water. 2 Shake.
2 Shake the tbe. —
3 Filter the maxture in the b, N

& Add a few drops of Universal =1 % .
Iniicaror 1w the filtrate. | The 'f
filsrate is the hogud that comes
thiough the filter paper.) water

§ Record vour resulis. - J

3 Filter. E 4 Test.

/ filter funnel

filter paper Universal
Indicator

A1 Use books or the internet to find out what sor
of plants will grow well in this type of soil,

« Antacids are used to neutralise acid in the stomac!

« Toothpaste is alkaline and helps to neutralise acid in the mouth

» A neutralisation reaction can be used to change the pH of lakes

and saoils.
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\ 7.6 Investigating acids and alkalis

Asking questions
Scientists ask questions. These are some fuestions scientists might try to answer:

« How much lime should be added 10 an acid lake 1o neatralise it?
« Which is the best indigestion remedy?
e How much toothpaste is needed to neutralise the acid in your mouth?

Which is the best indigestion remedy? This 1s not a very precise question, Does
it mean the most pleasant tasting, the cheapest, the most effective or the most
cost effective?

Scientists need to put their questions in a way that they can test, For example:
« “Which indigestion powder neutralises the acid using the least powder?’

Activity 7.6A

Asking questions

@ T 4 smiall group, discuss and wrie down fowr questions about acids and
alkalis that vou coald nvestigate, Discuss your ideas with the rest of the class,

Could each of your questions be irwestigated?

Planning an investigation

When you plan to do an investigation you have to design an experiment. If you
are investigating the effect of indigestion powders on stomach acid you must
use 3 model because you cannot use your stomach acid. You will have to use a

beaker of acid instead.

There is a lot to think about, What will | (‘Whet
; i Wihat will 1 do to

» How will you make your test fair? 1 massure?

» What will you change in your investigation?
« What will you keep the same?

The thirigs that can change are called variables.

s How will you know when the powder has nentralised the acid?
e What will you see happen?

+ How will you carry out the invesligation?

« How will you record your results?

(f Activity 7.68
A Planning

ﬂ C oo m“rﬂﬂqﬂﬂmfmmmwjlﬂmﬂplmhww:mﬂ
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7.6 |nvestigating acids and alkalis [j’@

Which powder is best at neutralising acid?
Twa student= put 20 em® of hydrochloric acid into each
of three beakers. The acid has a T_:H of 1. This is ke the
strong acid in your stomach. They also put a few drops
of Universal Indicator in each beaker

They add the indigestion powder spatula by spatula until
the acid is neutralised and the Universal Indicator is
green. They do this with each of the three powders A, B
and C. They record the number of spatulas used.

What is being kept the same in
this investigation? | Number of spatulas used to
b What is being changed? neutralise the acid

€ What s being measared? A 10

& Which 15 the most effective powder? B &

Which is the least effective powder? C
Do you think there is enough evidence to be

L certain of your answers to part @t

spatula

—— indigestion powder

hydrochloric acid +
Universal Indicator

24

=

The siudents repeat their investigation two more dmes.
The tahle shows all of their results.

imh ulwhmth neutralise the acid

and try.

Jrdtry

10

9

11

10

f

17

15

13

o

24

23

25

24

3 Now which powder do you think is the most effecave?
& Which result looks “wrong’?
5 Suggest why the students might have got this “wrong' result.

S EETTT 1 (
Scientists pul a question for investigation in a way that can
be tested.

An investigation must be planned to make it a fair test.
Resulls can be recorded in a table.

Results are used to provide evidence lo answer the question
being investigated.
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Unit 7 End of unit questions

7.4 Litmus is a dye made from a living organism.
It is red in an acid.
It is blue in an alkal.
It is purple in a neutral solution,
a What is the correct scientific term for a substance that changes calour in

this way? [1]
b What colour is litmus in a solution of pH 47 [1]
¢ What colour is litmus in pure water? 1]

7.2 Each of these words or phrases is associated with acids or with alkals.

makes Universal Indicator turn blue
makes Universal Indicator turn red

pH 2 pH?Y toothpaste
soapy sour lemon juice

Copy the table. Then write each word or phrase in the correct column,

| Words associated with acids Wards associated with alkalis

[4]

7.3 This truck is unloading acid at a lactory,
a The driver has placed a warning

notice nearby.

Explain why this is important. [n
b Suggest what could be done if

there is an accident and some

acid is spilt onto the ground.

Explain your answer. 2]




74

7 End of unit questions {@

Aron and Ben put 30 cm® of alkali into a conical Hazk.

They added Universal Indicator solution to the alkali.

They used a burette 1o add acid 1o the alkali

The acid was added 10cm’ at a tme, The students stirred the
contents of the conical flask each tme they added some acid,
Aron and Ben recorded the pH after each addition of acid.
The table shows their results. )

Volume of acld o |10 |20 |30 | 40 | 50
added / em?

pH of solution 12 | 11 | 10 9 8 7

— hurette

—— acid

alkali and
Universal
Indicator

8 What colour was the salution at the start?
b What was the colour of the solution at the end?
€  Which one of these statements is correct?

* The acid was stronger than the alkali.

* The alkali was stronger than the acid.

= The acid and alkali were equal in strength,
Explain your answer,

d Draw a line graph of the students’ results on graph paper,

Place the pH on the vertical axis.

[1]
[1]

2]
[3]
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((-?\) 8.1 Rocks, minerals and soils
\-

The surface of the Earth is covered by a layer of rock. This
layer is called the Earth’s crust.

Scientists who study rocks are called geologists,

Rocks

Geologists study a number of different materials thar they
call “rocks”.

The photographs show some different kinds of roachs.

e ——
=

Minerals

Rocks are made up of grans of
different materials. These different
materials are called minerals. When
vou look closely at some rocks you can
see the different minerals,

Each mineral i« made of one chemical
substance, In some rocks the minerals
form small erystals. In other rocks
the crystals are much larger.

Granite is a rock made [rom quite
large erystals of three different
minerils, Granite 15 sometimes
palished and used as fooring or work
surfaces because it looks attractive

n
&

This is granite. The glassy crystals are quartz. The large
i : _ : pink and white crystals are feldspar. The small black
The three minerals in granite are crystals are mica.

called guartz, feldspar and mica.

1 What is a geologst?
2 How can vou tell the difference between a rock and a mineral?
3 Name three different minerals and describe where you can see them.

f@ 8 The Earth




8.1 Rocks, minerals and soils ﬁf@

Soil

Soil is made up of small particles of rock and minerals, Soil
also contains the remains of plants, animals and waste products
such as dung All the material that comes from hving things is
called humus. Many bacteria, fungl and small animals live in
the soil, The bacteria and fungi break down the dead plant and
animal materiale The particles in soil may be different sizes.
Sand particles are large. Clay particles are small. Soils also
contain different amounts of humas.

These differences give soils different properties. These
properies are important for growing crops,

Tblf

iy

-Ld'." o :j“'
Ir |

p _f" ~

Sail Is made from tiny rock
particles and humus.

Sandy soils contain a lot of large Cla-.r 5ml5 contain a ot of tiny cLa-,-
sand particles. There are big air particies. There are only tiny air
spaces between the particles. cpaces between the paricles.

7
f Activity 8.1
A Looking at rocks and minerals

(—3 1 Look at the rocks and mmerali you hive. A hand lens helps vou look closely.
2 Describe each rock and muineral carefully
3 LUlse reference books and the internet 1o help you wentify the rocks
and minerals.

l’,m 4 Why do you think the properties of different soils are important for
rowing crops’

S MITIATY
= The surface of the Earth is covered with rocks, minerals

and soil.
s Rocks are made of grains of minerals.
s Spil is made from roc ks, minerais and DUmus.

8 The Earth @‘H
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What is soil?

Soil is made up of pieces of rock and minerals, humus, bacteri, fungi and small
animals. Humus is the remains of dead plants and animals. This is sometimes
called organic matter.

g

8.2 Soil

Activity 8.2A

Looking at different 50lls

@ Spread cach spil on a dish ar on sore white paper. Look carefully at it using
a hand Jens,

Describe whist vou can see, You could draw a labelled diagram and write a
description of each soil.

g Activity 8.28B

A Looking at the composition of soils

€D 1 Place some soil from one sample in a ghis jar with a lid,

2 Add some water so that the gar i about two-thirds full. Pu
the lid om firmiby: Shake the jar

3 Leave the jar and its eonients o settle, This may take a day.
The partiches in the soil setile with the hraviest particles
at the botorm, Thie lighter particles may sull bang in the
water. The humus is the lightess part, It Aoats on the wop.

& Repeat the imvestigation with the other soil samyple.

A1 When you repeat this imvestigation with the second sample,
what must yvou do to make sure the investigation is a fair test?

Az Where are the heaviest particles?

A3 Which part of the soil is floating on the top of the water!

Ay Compare the two sols,

Soils and water

Some soils allow water to pass through them very
quickly. These soils drain quickly. Other soils may
hold water for a long time.

This property depends on the composition of the soil,
Sandy soils drain very quickly but soils containing lots
of clay particles hold water for a long time.

f@ 8 The Earth
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8.2 Soil {@

Dirainage of water is important for the survival of
crops, Farmers sometimes reat the soil 1o improve
the drainage. This helps them grow the crops.,

Clay soils have poor drainage.

(e

Activity 8.2C
\ Investigoting soil dinage

o

4 Plice a measured volwme of soil i oa filter paper in a Bler fonnel, -

2 Pour o measured voluine of water anno thee sol,

3 Collect the liguid that comes through i a measured amonn
of time,

& Repea lor different soils.

As What are vou trying to find out? 3
A6 Which variables did you keep the same?
A7 Which variable did yvou measure? _
A8 How did vou know which soil has beter drainage?

Ag Compare the soils. .

Explaining drainage
Soils that have poor drainage have particles of sticky clay which are very small and
pack closcly together. These particles hold the water and it cannot move,

Soils that drain quickly have bigger spaces between the particles so water

drains freely.

A farmer could mix more sandy particles into a sticky soil so that the water drans
more easily.

Humus helps to hold water. A farmer could add more organic matter to a soil that
drains very quickly to stop it drying out too quickly.

Summary
* Spil contains pleces of rock and minerals, dead and
decaying organic matier a nd ving things.

# The Drﬂill'ﬂli':.:'l' of clay and sand particles in a soil affects its properties.
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(@ 8.3 Igneous rocks

Rocks are classified by the way they are formed. Here, we will look at rocks thar
are made from melted material deep inside the Earth.

Magma

The crust of the Earth is made of solid rock. But deep inside the Earth it 1 very
hot. When rock is very hot it melts to form Bquid. Beneath the crust the rock is
molten (hot and liquid). The maolten rock 1 called magma.

Igneous rocks

Whien magma cools, it solidifies and forms rocks. Rocks that have been made in
this wav are called igneous rocks.

Magma 15 a mixture of different minerals, Different samples of magma may

contain different minerals in different quantities. This means that magma can
form different kinds of rocks when it cools and becomes solid.

The way that the magma cools also affects the kind of rock that is formed.

When magma cools deep underground, it cools very slowly, Thas because the
magma s surrounded by hot rock. The slow cooling gives plenty of time for large
crystals to grow

When magma forces its way nearer to the surface through cracks in mocks, it cools
more quickly. There 15 only enough time for smiall crystals to form.

Basalt forms when magma cools near

Granite forms when magma cools
the surface,

deep underground.

F@' B The Earth
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8.3 Igneous rocks ﬁf@@

When the magma comes out of a hole in the
barth’s surface as a liquid, it cools very quickly
There may not be enough tme for any crystals to
form at all.

Volcanoes

When magma reaches the surface of the Earth it
15 called lava. The lava erupts from volcanoes,

Obsidian forms when magma cools
very quickly.

- o B ca = g L '..I
Some volcanic cones are farmed from ash
Awvalcano In Hawail with lava Mows. and lava.

Preimon—— ——— - S oS =R

1 Which of the rocks in the photographs cooled most slowly when it was
formed? How can you tell from looking carefully at the rock?

2 Obsidian and pumice are igneous rocks that contain no crystals. What
does that tell you about how they were formed?

3 How does magma get onto the surface of the Earth?

Summary ( 'r

lgneous rocks are formed from magma.
When the magma cools slowly, rocks containing large crystals

are formed.
When the magma cools quickly, rocks with small crystals or no

crystals are formed.
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.4 Sedimentary rocks

Sediment

Rivers often carry lots of sediment. Sediment is made up of fietle fragments of
rocks. Eventually, the sediment settles out of the water, perhaps when the river
reaches the sea.

Sedimentary rocks

Layers of fragments of Tocks or mud collect on the sea bed. As more layers build
up on top of them, the weight of the new layers presses the particles in the deeper
lavers together. Solid rock is formed. 1t is called a sedimentary rock,

Sometimes, the remains of dead plants and animals fall into the sediment. They
become part of the rock. They may form foossils,

The weight of new sediments presses down on
alder sediments. The pressure presses water out.

Layers of sediment form on the sea bed. Chemical changes form solid rock.

How can vou tell that a rock has been formed like this?
There are three important clues,

= Sedimentary rock has layers.

« Sometimes, these layers contain fossils.

* Sedimentary rock is made of grains or particles that
are stuck together. There are often tiny gaps in between
the grains, so the rock is porous. Water can soak mia
the rock, into the little gaps berween the grains.

Sandstone is a sedimentary rock formed when grams of

sand were pressed ogether These sandstone rocks are made
of orange sand particles
% compressed together.
4
Crystals in an igneous rack Grains In a sedimentary rock

have no gaps between them. have tiny gaps between them.

fr© B8 The Earth




Limestone is a sedimentary
rock formed om lictle
fragments of shells from
animals, such as corals. The
grains are made of caleium
carbonate.

Limestone is often almast
white, because it is made
of calcium carbonate.

. I | - l,". <, r ] =

& This limestone is full of fassils of animals.,

fa '
For PG e 0
Porous rocks

C} Your teacher will give you twe samiphes of mocks, Find out which one =
P F-I."‘I.ll.ll.

1 Weigh each rock, Record its mass in a resulbes tuble

2 Soak each rock in a container of water Tor five minutes, The mock must be
completely covered.

3 Blow off any excess warer ¢uickly and reweigh cach mck. Record the new
miass in the able,

& Clabeulaie how much water has been laken up by each mock.

A1 How ecan you tell which rock i more porous?
A2 Which variahles should you keep the same to have a {air test?
A3 Which variables are difficult 1o keep the same?

1 What clues would you look for to show a rock 15 sedimentary?
2 Explain why sedimentary rocks are porous,
g 3 Explain why fossils are never found in igneous rocks.
4 Pumice is an example of an igneous rock that is porous. How do you think
pumice became porous?

L

Summary
» Sedimentary rocks are made from little grains of sediment
that are stuck together,

« Sedimentary rocks are made up of layers.
 Sedimentary rocks sometimes contain fossils.
# Sr_rdiml;_l-ntﬂnlﬂrr_;ll_lf.ﬁ AN porous.
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((Q Jy 8.5 Metamorphic rocks
v

Rocks look so hard and strong that it is difficult to
believe they could be squashed.

But rocks sometimes get buried very deep under
the ground. Here, it is very hot and the pressures
are very high.

The high temperatures and pressures change the
rocks. They ofien squash the grans closer wgether.
They make the rock harder. The rock has no gaps
s0 it s no longer porous.

Rocks that have been changed fike this are called As you go deeper into the Earth the

metamorphic rocks, temperature and the pressure increase,
In this gold mine, the miners can only
work for a few hours at a time,

You can see grains that do Marble is a metamorphic rock
not fit perfectly together in formed from limestone. IE s hard
this limestone. with no pares.

Sandstone is made of sand grains Quartzite is a metamorphic
with tiny gaps between them. rock formed from sandstone.

1 Marble and limestone are both made of calcium carbonate, but they
have different properties. Why s this?

2 How is gquartzite formed? a _

ﬁﬁ} 3 Do you think that a metamorphic rock could contain fossils? Explain

VOUT ATISWEL
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Metamorphic rocks don’t only form
deep underground. They can also
form when hot lava Hows close (o
micks near the surface of the Earth.

The heat fram the lava affects the

rock and makes it change.

Rocks can also be changed when
the Earth’s surface moves. For
example, in an earthquake, rocks
may get pushed against each other
If this keeps on happening, they
may get squashed and folded. The
grains in the rocks may get crushed
and forced very close wogether

L Activity 8.5

8.5 Metamorphic rocks {f@

The rocks next to the hot Movements of the Earth's

lava will be changed to crust cause heating and
metamorphic rocks. squashing of rocks.

L Properties of rocks

Youur teacher will give you some samples of differem kands of mocks. They
may he igneous, sedimentary or metamorphic rocks.

Your are going 1o look carefully st each rock sample and vecord some of

their properties.

1 Lok at the a...lm[jlr-. ol rowchk v b,
2 Mike a list of the questions vou will ask abour the samples. Think about

Fmrrr:ir-:. sich @S
s how smooth or mough it 1s
s the coliuar

s what the ok is made of (Can vou see crystals or grains” How hig are
theyv? Are they all the same, or are there different sorts!

* how porous it s

e how hard of soft the rock is. Test the hardness by seraiching the mck

with & metal nail.

3 Make a table 1o record the informanon.
& Now look carefully at the samples of moks. You could ure a hand lens 1o
help you. Record the properties that each rock has.

I. gy . FRd
SUMIMary

s Metamorphic rocks are formed when heal and pressure ( r

change other rocks.

Metamorphic rocks are usually harder than the roeks from

which they were formed.
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8.6 Weathering

Rocks do not stay the same forever. They get worn away slowly, Rain,
wind, frost and emperature changes can all wear away rocks. When rocks
are worn away by these things we call it weathering.

Chemical weathering

Raimwater iz slightly acidic, When rainwater attacks limestone a chemical
reaction takes place. This is an example of chemical weathering.

-

This carved stone face
is goo years old.

Limestone is made of caleiam carbonate. When acid reacts with i,
carbon dioxide gas, water and a salt are produced. The carbon dioxide
gas goes into the air and the other products are washed away by the rain.
Rain 15 a very weak acid so the reaction is only very shight. It takes many
years to notice the differences caused to the limestone,

(e Activity 8.6
A Acld and rocks

€ vouwilibe given several different kinds of mocks. Place a piece of cach kind
ot @ ghish, Place a lew drops of acid on the mock: Record what happens - a
table. Note any changes in the appearance of the mok.

A1 Which rocks did the acid react with?

Az Which rocks were not affected by the acid?

1 What is weathering!
2 What is chemical weathering?
3 Give an example of how chemical weathering is caused,

Physical weathering
Water gets into the spaces and
cracks in rocks, When this
waler freezes, it expands, This
makes the cracks larger. When 3588
the water melts the larger -
cracks are left. When this
happens many times the
rmcks are broken up.
This is an example of \ Ty -

physical weathering. The water inside the crack freezes and expands. When the

temperature rises the ice melts and bits of rack fall off,
fa' 8 The Earth




The heat of the Sun can make Tocks
expand. At night the temperature
falls and the rock contracts, When
this happens over and over again
the rocks can crack,

Wind and running water can wear
away rocks, Rocks are made smooth
by water runnimg over them.

Biotic weathering

Living organisms can cause rocks
to break apart. This is called biotic
weathering.

Plants can grow in the cracks in
rocks. The growth of the plant’s
roots causes cracks and damage 1o
the rocks.

& Describe the process of physical weathering caused by rainwater freezing

i eracks.

was made,

The river has worn away

5 Describe how and why the statue of the Sphinx has changed since it

6 Describe one example of biotic weathenng,

==
8.6 Weathering f@}

The details of the carving on the Sphinx
have been worn away.

A tree growing and splitting
limestana rack.

Summary

* Rocks are worn away by weathering.

« Weathering can be chemical, physical or biotic.
e Weathering Is caused by rainwater, changes in temperature,
rivers, wind and plants.
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:i (@ 8.7 Moving rocks

Moving pieces of rock The photographs show deposition at the

Rocks can be broken up into pieces by different stages of a river's journey.

weathering, These picces of rock are
called rock fragments.

In the hills, streams
flow quickly, Streams
carry smaller rock

{ fragments away

and leave the large
fragments behind,

These fragments are often moved away
from where they were produced. They
can be moved by graviry, water and
wind. This movement of rock fragments
is called erosion.

Giravity makes the fragmenis fall
down slopes,

Wind blows tiny rock fragments abour,

Rainwater washes rock fragments down
slopes, Once rock fragments get into a

sirtam or river they can be carried away. Further downstream,
The smaller rock fragments are carried a we see heaches
long way. The larger ones are left behind, made of pebbles.

1 How are rock fragmenis formed?
2 How are rock fragments moved?

Forming sediment
The speed of a river or stream depends

on how steep the slope is and how much On flatter

water 18 1n the nver. A fast-flowing river land, the river

can carry large rocks. A slow-flowing river flows more
slowly so it

can only carry small rock fragments,
deposits sand.

When the slope of the land gets less
steep, the rver Hows more slowly, Some
rocks then settle on the bed of the river \‘

because they are oo heavy o be carried,
This 15 called deposition. The deposits
build up and form sediments,

The river deposits
fine sand and
rmud as it gels
nearer o the sed.

3 What does ‘deposition’ mean?
4 Explain why some rock fragments
are carried further than others.

i,
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Layer upon layer 4 ¥,
When you stir up a mixture of different stzed rock
[ragments and water, the fragments spread out into the
water. When vou stop stirming, the fragments gettle with
the heaviest fragments at the bottom and the lightest at
the top.

Different layers are formed.

The same thing happens with the rock fragments
deposited by rivers. The sediment is deposited on the
bed of the river, or on the sea bed.

Owver millions of years there are changes in what is
carried and deposited by the rivers, The sediments a1 i
the bottom were deposited before the ones on top. i) sand —» sandstone
In the diagram on the right you can see the different
Layers of sediment that have formed the different

seclimentary rocks. ——— . mud —s shale
—_—
Smoothing fragments e a0 e i v Y

When the rock fragments are first formed, they have

sharp edges. When the fragments rub against each ather

the edges become smoother. This is called abrasion. Rivers sometimes carry sand and
somelimes mud to the sea.

When there iz a sand storm the particles of sand are
moved by the wind at high speed. When they hit
anything in the way they damage 1.

Sometimes sand is mixed with air and is blown at
buildings and pavements to clean them. This is called
sand blasting

5 Where there are layers of sediment laid down
over many years, which layer is the oldest? Give
a reason for your answer. v

6 What is meant by ‘abrasion’? These pebbles have been wo

rubbing against one another,

rm smoaoth by

ST e
Rock fragments are moved by gravity, water and wind.
Rivars carry fragments to Lhe Sea.

smaller fragments are carried further than large ones,
Layers of mud and sand build up at the bottom of the sea and
form sedimentary rocks
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When animals and plants
clie, their bodies may fall
nto sediments. Usually, they
just decay, But sometimes
they can become part of
sedimentary rocks.

As the rock layers build up,
the rock becomes sobid. The
minerals in the rock may

A dead organism is buried As it slowly decays and

replace the minerals in parts : : _
bk ; in mud. dissolves, minerals seep
‘t::;:-ri‘llrp?-::tdmw F::“EHJ: i i gradinkiy péplare l

the tissues.
of yrears. .
These remains of living
organisms that have changed
tor rack are called fossils.

The mud around the shape aisa The minerals become rock in

tumns into rock. A fossil has the shape of the organism.
been formed.

Fossils can also be made when an animal leaves
an imprint of its footprint or burrow in wet sand
or mud. When more sediment is deposited on top
of the imprint and the rock hardens, there may
be a mark in the rock.

Clues from fossils
Frssils cin help us to work out how a rock formed.

: ; , A dinosaur footprint from Arizona USA,
Limestone contains fossils from sea animials and

plants, 5o we know limestone was formed under
the sea.

This limestone contains fossils of
delicate sea animals called crinoids,

f@ B The Earth




8.8 Fossils [‘f@

Cloal sommetimes contains fossils of plant: that look ke
ferns. So we know that coal was not formed under the
st Cloal was formed when trees and other planis fell

inte swamps millions of vears ago.

Fossils rell us about the
planits and animals that
lived milhons of vears
ago. Some of them were
very similar o those found
todiay. Thas tells us that
those types of plants and
animals have been on
Earth for millions of years.
But other fossils show us
strange organsms that do
not live on Earth today. Fossil fern in coal. Modemn fern. Lepidodendron (scale
tree) fossil in coal.

1 What is a fossil?

2 Which type of rock are fossils found in?

3 Describe how fossils are made.

4 How do we know that coal was not formed in seas!
g What do fossils tell us?

Activity 8.8

[ SE

Looking at fossils

Lok at the fossils (or photographs provided. For each example:

* describe the tvpe of rock it s in
= wtate what type of organism it s the remams of
* pame any organisms alive today that are similar 1o the sl

You may need to use reference books or the mternet 10 help vou

T —— ( (

= Fossils are formed from dead organisms that

become part of a rock.
¢ Fossils tell us how some rocks were formed.
¢ Fossils {ell us about life on Earth millions of years ago.
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8.9 The fossil record

M&_

Fossils have been found all over the world. 1”5'“1’5_ , ~ reptiles v flowering plants

There are many different types of animal k
and plant fossils, They were formed at e
different times over many millions of vears.

All the fosstls in the different rocks make up fish

the fossil record. We can learn a lot about

organisms that ived on Earth long ago by jellyfhish
looking at the fossil record. We can see when

species first appeared, when species disappeared,  Seaweeds
and how species changed over time.

The oldest fossils that have been found so far
are of simple bacteria. They lived about 3.5
billion years ago,

Fossils form in sedimentary rock. New
sedimentary rocks form on top ol old rocks,
So usually the deeper a rock is, the older it s This diagram shows time from sooo million years
The deeper the rock in which a fossil is found, ago. The label lines indicate when different kinds
the older the foasil, of organisms appeared on the Earth.

humans

—_— origin

gooo  of Earth
origin
of life?

1000 400

millions of years
before present

2000 ooa
protozoa 3

@ 1 What is the Latin name of the oldest species of horse in the fossil
record?

@ 2 Which species of horse is older ~ Plishippus or Mesokipus?

3 How long ago did Equus, the modern horse, appear on the Earth?

Equus - the modern horse

.-:.--=:.-'
3 o il
R |
v """'#
-l Mo
Pliohigpus  _—— 1 I =
o = I . IF;.
r 1

Merychippus . :'I__,p..____.

Mesohippus & —
Hyracotherium =5 :

This diagram shows the fossils of horses that have been found at different levels in rocks, The deeper
the rock, the alder it is. The fossils show that horses have changed over millions of years,
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Sometimes fossils that are found in older rocks

are not found in younger rocks, This tells us
that this type of organism has died out.

For example, flying repiiles called prerosaurs
lived berween 220 and 65 million vears ago.
Firssils show that there were many different
kinds of prerosaurs. Some of them had wing
spans of 10 meters,

& Are there any animals alive today that
are hke the pterosaurs?

5 When did fish first appear on the Earth?

6 Which came first — the insects or the
Howering plants!

7 When did the first seaweeds appear
on Earth?

L™

~

"‘?r Activity 8.9
X Researching the fassil record

€3  Choose a group of organisms.

8.9 The fossil record ﬂ'@

& fossil of a pterosaur.

Use reference books and the internet 1o bind out about ths groep from the

fossil record.

Here are some guestions you could research:

* When did this group hrst appear!

* Whist were the conditions like on the Earth at this tine?

= Hiow do you know thiy?

* Are organisms from this group still alive today?

« Was there ever a nme when this group was the domimant group of

organisms on the Earth? 15 so, when was it?

» How has this group of organismes changed over millions of vears?
You can present your findings as a report, a poster, or a talk

[ |
_. A
The fossil record tells us when dilferent species ol animails -

and plants first appeared on the Earth.

The fossil recard tells us how spacies of animals and plants have
changed over millions of years
The fossil record tells us when species disappeared from the Earth.

8 The Earth @"r



What do we know about the Earth?

Geologists have worked out that the Earth is about

4500 million years old. They have also worked out what the
Earth is hke inside,

The Earth has a erust of solid rock. Beneath the crust s the
mantle, which s molten, In the centre of the Earth is the
core, [t s made of the metals nickel and ron. The outer part
of the core is molten. The inner part of the core is solid.

mantle

crust

molten rock in

s What is the scientific the mantie
name for the area at the molten
centre of the Earth? auter core :::I,[d;: :th"E
2 1""“"”*]‘ m-:tg.ls are found __ solid and nickel
| in this area’ ) inner care
Changing ideas

People used to think that the Earth was only a
few thousand vears old. They thought that the
Earth never changed.

In 1912 & German scientist called Alfred
Wegner suggested that millions of years ago
all the land was one large continent. Over

millions of years the land broke up and dnfted
apart. This idea is called continental drift.

Hizs evidence for this wdea was that:

* the shapes of the continents fit wogether
* the types of rocks on the different

continents match up where they fit together
= the fossils on the different continents march

up where they fit together.

Wegner could not explain how continental drift
happened so not everyone believed his ideas.

How the continents were joined a long time ago.

Tectonic plate ideas

In the 1960s, a new theory of tectonic
plates was developed. The theory is that the
Earth's surface is made up of large plates,
These plates move slowly on the molten
magma underneath them, The plates move

only a few centimetres each year,

f@ B The Earth
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8.10 The structure and age of the Earth ﬂf@

m S - g

3 What evidence did Wegner have - ' - e, § _: .
for his idea of continental drifi? z A Ty
4§ Why did same people reject . . ‘.". 5
his idea? o, :ﬂ-u : ! \
§ Which plate do you fve on? Fae -‘F'h f 5 -';*-. iy s
6 What is the connection between « J SR - -7
the plate boundaries and where . A f i)
earthquakes and volcanoes oceur? ) L A
I S ——————

same of the World's volcanoes
main earthguake zones

The age of the Earth

Seientists can use the proportions of different substances in rocks 1o
work out how long ago the rocks were formed. The oldest rocks tha
have been discovered are 4.28 hillion years old. They are in Canada,

It is difficult 1o find rocks that are the same age as the Earth because
racks are recycled and changed over and over again

Scientists believe that the Earth was formed at the same time as the
rest of the solar system. To help them discover the age of the Earth,
they have also studied rocks from the Moon and from meteorites.
A meteorite is a fragment of rock from space that falls to Earth, A fragment of the Canyon
Diablo metearite which
fell in Arizona, USA.

Scientists have [ound meteorites that are 4.5 billion years old. They
think the Earth is the same age as these meteontes,

(7 Activity 8.10
Research an the origin of the Earth

F.,} Lse reference books and the internet to find out how sclientists believe the
Earth was lormed. Remember to include some of the evidence for thetr
ideas. Present vour findings as a report, a poster or i talk.

Summary (
The Earth is made up of the core, the mantle and the crust.
The Earth is more than 4.28 billion years old,

The surface of the Earth is made up of lectonic plates, which
move slowly.

Scientists have studied rocks and metearites to

work out the age of the Earth.

B The Earth @"‘I



(@) 8.11 The geological timescale
o

Wi have seen that the Earth is about 4.5 billion years old. Geologsts
have diaded up the enormous lengths of tme between then and now
iINto eras.

1he chart below shows the three eras since 542 million years ago, up 1o
the present. You can see that each era iz divided into several periods.

///

y /Eamb;ian fm 54:;

| /ﬂrdwician 444488 /1

Hluri «"f = /
P:lencmlff Sl.lﬂﬂf_,.qlﬁmf

r’ Devonian . 359-416
"'Carhumfnmua/ 299-350 A
/-‘; Permian f'r 251- 1994

This is what we think the Earth looked like in
the Carboniferous period.

Bfa | period millions of
years ago

What era are we living in today?
2 How long ago did the Mesozoic era begin?

3 In which era did the Devonian period ocour?
| & Suggest why it is helpful to divide the Earth’s history into eras and :F"""M"'l:if'-_._._I
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8.11 The geological timescale ﬂ’@

Rocks from different eras

We have seen that younger rocks are
usually formed on top of older rocks.
But, as the ectonic plates move and
bump inio one another, old rocks can
be brought to the surface, Erosion can
also wear away rocks, exposing older
ones underneath them.

Ottawa

This means that we can sometimes
find very old rocks at the surface,

The diagram shows a simplified map
of the rocks that are found at the

New York

surface in dil}'erﬂm parts of millions of years
North America, before present — New Orleans
o (present)-a5 |
65-251 , T e -
251342 Mexico City

more than 552

Simplified geological map of North America.

& @8 How old are the oldest rocks in Narth America?
b In which part of North America are the oldest rocks found?
6 What is the age of the rocks that are found at the surface close 1o New Ordeans?

(i
7 Activity B.1a
\ Investigating local rocks

Find out what kind of rocks are closest 1o the surface near where vou live.
You may be able 1o go oui and collect samples of the rocks,

Use bowsks and the internet 1o find out:

* how long ago the rocks were formied
= what kind of rocks they are (igneous, sedimentary or metamorphic)
* how the rocks were formed.

'-}"I'.l..._l
* The huge lengths of time in the history of the Earth are f 1{

divided into eras and periods.
*» The racks closest to the surface in different parts of the waorld
were formed at different times.

B The Earth @1




B.1  The diagram below shows a vertical section through an area of land.

Rocks A, B and C are sedimentary rocks. Rock D was formed from hot bava
that cooled. Rock E was changed by the heat from the lava.
8 What tvpe of rock s rock D?
b What type of rock is rock E?
£t Rock A contams fossils,
1 What is a fossil?
it Which other two rocks could contain fossils?
d Explain how the sedimentary rocks were formed.
e Give two ways in which the properties of rocks of the same type as rock D
differ from the properties of sedimentary rocks,

B.2 'Two geologists investigated the transport of rock fragments by moving water.

They set up 50m of twbing cut in hall They arranged the whbing so that the slope
got gradually less steep, The diagram below shows how they did this,

tubingcut — 9™
in half

support

ground level

i’@ 8 The Earth
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8 End of unit questions ff@

The geologists then mixed rock fragments of different sizes into the water:
They poured the mixture of water and rock fragments into the top of the
tubing, at paint (m,

As the mixture flowed down the mbing, the rock fragments gradually
dropped out of the water.

The geologists recorded the mass and diameter of the rock fragments
deposited at different distances from the starting point. At each of these
distances they examined the individual fragments and worked out the
mean mass and mean diameter for fragments found at each distance,

TS

PR TIREERESE | T AT e
5 1] no fragments deposited
10 0 no fragments deposited
15 16 4.0
20 23 3.5
25 27 3.0
30 31 2.5
35 36 2.5
40 39 2.0
45 45 1.5
50 48 0.5

O graph paper, draw line graphs to show these results,
# Put ‘Distance from starting point” on the horizontal axis.
¢ Put ‘Mean mass of rock fragments’ on the lefi-hand vertical axis.
« Put “Mean diameter of rock fragments” on the right-hand vertical axis.
+ Choose suitable scales for each of the axes, Label them fully, including
the correct units,
* Use a neat cross, X, 1o plot the points for “Mean mass of rock fragments”.
* Use a dot with a circle around it. (3 , to plot the points for
‘Mean diameter of rock fragments”.
* Join each set of points with a carefully drawn line,
Diescribe how the mean mass of the rock fragments at each distance varies
with the distance from the start of the wbing
Dieseribe how the mean diameter of the rock fragments varies with the
distance from the start of the wbing,

8 The Earth
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The photograph shows a logging truck in New Zealand. The treck’s engine must
pull wath a big force 1o make its heavy load of logs move along the rivad,

——

Pushing and pulling, stretching and turning -
these are some of the things a force can do.

* You use a force to push a broken-down car,
* You use a force to puall a drawer open. r
= You use a force to stretch a rubber band.

* You use a force to turn a door handle.

Push, pull, streteh and turn — these are some
of the ways in which a force can act. (We say
that a force ‘acts’ on an object. )

Quastions |
1 The sentences above give examples
of how forces are used. Think up

some examples of your own.
Write four more sentences, one for
cach of the words “push’, ‘pull’,
“stretch” and ‘turn’,

2 Look at the pictures. They show
some peaple making use of forces,
Write short sentences o describe
what cach force is being used for.

We use forces in many everyday activities,

-E"'.
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Forces cannot be seen

Our boddies allow us to feel forces. There are nerve
endings in our skin which can detect pressure,

Press gently with your finger on the tip of your nose.
You will feel the force of vour finger pushing on
VOLIT TLOSE,

Sit on a chair. You can feel the upward push of the chair.

Put vour hand on the chair and sit on it Your hand is
siquashed by two forces: the force of your body pushing
downwards and the force of the chair pushing upwards,

We can't see these forces but we can feel their effects.
In the drawings, the forces are represented by armows.

A force arrow is a good way to represent a force
because it shows the direction in which the force
15 acting.

Labelling force arrows

A force arrow shows us the direction of a force. We label
the arrow 1o show two things: the object that the force is
acting on and the object that i producing the foree.

The picture shows an example. The woman is pushing
the shopping trolley. The force arrow is labelled to show
which object is doing the pushing, and which object 1=
being pushed,

This helps us to understand where forces come from.
Forces appear when two objects interact with
cach other.

A magnetl can atiract an iron nail, The magnet and
the nail interact. The magnet is pulling. The nail is
being pulled.

The picture shows the force of the magnet on the nail,

Question

3 Draw a simple picture of your foot kicking a
ball. Add a force arrow to show the push of your
foot on the ball. Label the arrow correctly:

9.1 Seeing forces ﬂ'@ ‘

We use a force arrow Lo show the
directlon of a force,

1 \ -,II push of woman

| %% ontrolle
g y ¥

The label on a force arrow shows how
the two objects are Interacting.

9 Forces and motion ‘@ﬁ'



ﬁf@ 9.1 Seeing forces

R RIS
A Labelling forces

Fendd samnie forces and lalwl
them with loroe arrmws,

1 Make three loroe armows
out of card or paper.
They should be about
e long,

2 Find somewhere where
o force s acting, Decide
whach direction the
force 18 acting in.

2 Write a label lor the
farce on one of
YOLAT T TS

g Suck the label o place
sty thiat it s prointing in
thi= clirection ol
the foree,

g Rr;wul with your
eithier T,

Questions

A1 Iowvite another student to look at one of vour arrows,
Do they agree with the direction of your arrow!
Do they think you have labelled it correctly?

Az Now look at one of their arrows and discuss it.

. & While they are playing together, Sam |'I-'i.l:J'L'i up his liitle
brother Joe. Think about the force that acts on Joe.
a Inwhich direction does this force aci?
b What arc the two objects that are interacting?
€ Draw a diagram to show the foree that acts on
Jm—- Take care to label the force arrow correcthy: |

Summary ( [

» Forces act on objects to push, pull, stretch and turn.

« Forces happen when two objects interact with each other. :
2y Sam is lifting Joe. '

& A force armow shows the difrection of a force.




Forces can make things move. You have
to push a shopping trolley 1o stan it
moving around the shop. You have to
pull on a handle 1o open a drawer.

The pictures show some forces making
things move. Which ol these things
needs the biggest foree?

Question
1 Look at the pictures, Put the
lorces in order, from smallest

1o biggest.

Measuring forces

In science, if we want to know il one
force 15 bigger than another, we don't
sumply guess, We make measurements.
How can we measure forces?

We use an instrument called a
forcemeter o measure a force. (Another
natne lor this 3 a newtonmeter,) The
picture shows one type of forcemeter.

This is how you use it to measure the ' |
force needed to pull a block of wood
along the bench,

= Check that the forcemeter reads zero
before you start.

= Aitach the hook of the forcemeter w
the block.

= Hald the ring at the other end of the N
forcemeter and pull the block. W’W <

» Read the value of the foree from

the scale,
How a forcemeter works A forcemeter is used 1o measure forces, such as the
There 15 a spring inside a lorcemeter, force needed to pull 3 biock.

The pulling force stretches the spring and
this moves the indicator along the scale.
The bigger the force, the further

the indicator moves.

9 Forces and motion t@l’



ﬁ’@ 9.2 Forces big and small

The unit of force

We measure forces in newtons. This unit 15 named
after [saac Newton, an English scientist who explained
how forces affect the way things move. To make it easy,
we can write ™ instead of *newton’.

How much is a newton? I you hold an apple on the
palm of your hand, it presses down with a force of
about 1 N, I you hold 5 apples, that's about 5N,

Activity 9.2A

Measurine forces with larcemetars

€D 1 Measwre some pulling forces using forcemeters.

« Find the force needed o puldl open i drawer or a door.
+ Find the foree needed vo Lt a heavy stool.
* Find the foree poeded 1w pull @ block along the bench and then
wp a slope, :
Record your measurements i a talile.
2 Lift a heavy book, Estimate the foree in newtons needed 1o lift the
ook, Ask your parters to do the same,
When evervone has made a guess, measure the force. Who got
nearest 1o the correct answer?

2 Look at the picture of the
laboratory stool hanging from the
lorcemeter.

a What is the biggest lorce this
forcemeter can measure?
b How big is the force lifting
. the stool?

Finding the force needed
to lift a laboratory stool.

!‘r@' 9 Forces and motion




9.2 Forces big and small ﬁf@

Measuring pushing forces

If you stand on weighing scales, you
press down on the scales and the
reading on the dial increases. You
can use scales like this to measure
pushing forces.

Yow need a set of scales which
messures in newtons, IF it grves
readings in kilograms, you need to
know that | kg means 10N,

kg means 20N, and so on. (There s
miore about this on pages 134-135.)

The pictures show three ways of using
weighing scales 1o measure foroes,

= You can stand on the scales o
measure the downward force of
vour weight.

= You can use your hands to press
the scales against the wall. This
measures the pushing force of

VOUT Arms.
* You can use vour feet instead, Weighing scales can be used to measure a pushing force.

This measures the pushing force
ol your legs.

f'f Activity 9.2B
A The biggest push

FB‘ How hard can vou push?
Use weighing scales 1o answer this question.
Clommrpare your answer with the rest of the class

Question

3 The reading on a set of weighing scales is S kg,
What [orce is pressing on the scales? |

SUTTImA Y

* Forces are measured in newtons (N].
* Forces are measured using forcemelers.

9 Forces and motion ‘@"



We live on the Earth. It i difficult 1o get away from the Earth. If you
jump upwards, you fall back down again, The Earth's gravity pulls
you downwards,

The Earth’s gravity causes a force that pulls any object downwards.
This force is called weight. Like any other force, weight is measured
in newtons [IN),

Grrawity always pulls you towards the centre of the Earth, Tt doesn't
matter where you are on the surface of the Eanth,

When we draw a force arrow to represent an object’s weight, the armow

points towards the centre of the Earth,

Questions

' 1 Draw a diagram to show vourself, standing on the ground, |

Add a force arrow 1o show your weight,
2 Draw a diagram to show the Earth. Mark the centre of the

Earth. Show yourself, standing on the Earth. Add a force
arrow to show your weight.

Falling through the floor

The Earth's gravity is pulling on us all the time. It pulls us downwards,

but we don't fall through the floor. Why not?

The floor pushes upwards om us with a force. This force is called the
contact force.

Any ohject that you push on pushes back with a contact force, Usually
the force is big enough to balance the pull of gravity. But if you stand
an something that isn't very strong, its upward push may not be
enough to support you,

3 Go back to the diagram you drew for Question 1. Add a contact |
~ force arrow; 1o show the force of the ground acting on you. |
Mass and weight
When you weigh yoursell at home, the scales show the value in kg
You might say, 'l weigh 50kg' However, in science, we would say that
your mass is 30 kg
The mass of an object is measured in kilograms (kg). It tells you the
amount of maticr the object is made of.

The Earth's gravity pulls on each kg with a foree of about 10N, So, it
VOUIT 1185 18 fﬂzlkg., vour w:igbtun Earih iz about 500 M.

f@ 9 Forces and mation

weight

Qur weight is caused by the
pull of the Earth"s gravity.

An object’s weight is a force
acting towards the centre of
the Earth.

Tl

contact
force

walght

The floor pushes up
on you with a contact
force. So does a chair.




AT

9.3 Weight - the pull of gravity ff;‘i@

Imagine going to the Moon, The Moon's gravity
15 weaker than the Earth's, You weigh a lot less up
there. You can jump much higher on the Moon
but you stll fall back dowrnwareds.

I you go far out mio space, far from the Earth,
Moon or any ather ohject, your weight 15 zero,
Your mass stays the same, however - you are siill
made of 50kg of matter.

Astronauts on the Moon experience much lower
gravity tham on Earth.

Questions
& Copy the table

Quantity Description

Units

& force caused by gravity

an amount of matter

In the first column, write the words “mass’ and *weight’ in the correct spaces.

Add the oorrect uniis m the last column.

g A get of weighing scales gives values in kilograms. Are the scales meéasuring

mass or weight?

6 When astronauts went to the Moon, they found it much casier to hft heavy

objects than on Earth, Explain why

’ff Activity 9.3
Determining mass and weight

L SE

Use balances and forcemeters o find the

Object

Mass [

Weight/

miass and weight of a variety of ohjects,

Record your answers in a tbile like the

aine sliown here. Weate the unis m the

headings of the columing.
Remembser: weight {(N) = mass (kg) = 10

~ werght IN)
mass kg) = =N

Summanry

» Mass is the amount of matter in an object, measured in kg.
» Weight is the force of gravity on an object, measured in N,

{
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).4 Friction — an important force

Press your hands together. Rub them
together. You should be able to feel the
force of friction that cach hand exerts
on the other,

Rub your hands together hard and they
will start to get warm, You have observed
the heating effect of friction. That's

usefiul on a cold day, Rubbing your hands together
~ the force of friction causes
Friction is a force than can appear when them to warm up,

twn objects are in contact with each
other. (*In contact” means ‘touching’.)

The picture shows a heavy box lying on
the floor, Imagine that you try to push it
If you try to push it to the nght, the force
of friction pushes back in the opposite
direction — to the lef.

Eventually, if vou push hard enough,
the box will move. Your pushing force is
greater than the force of friction, The force of friction makes it
difficult to move a hieavy object.
Question

1 If you try to push the box to the left, in which direction
will friction act? Draw a diagram (o show the two lorees.

The direction of friction

We say that friction acts o oppose

motion. To draw a foree armow

represent [Fiction, you must ask yoursel:

Which way is. an abject moving or trying

b oy

For example, the heavy weight in the

picture is trying to slide down the

slope. This rells us that friction acts

up the slope, Without friction, the box would slide
down the slope.

2 Omar s sliding glong the school cornidor. Draw a prcture
of Omar sliding along the foor. Add a lforce armow o
show the force of friction acting on Omar.

f@'_ Q@ Forces and mathon




Investigating friction

You can use a forcemeler 1o measure
the force of friction. The diagram
shows how, Place a wooden block

on the bench and pull it with a
forcemeter. When the block just starts
to move, the forcemeter will show you
the value of the force.

You can investigate the diflerent
factors that affect the size of the force
of fncton. Here's how

* Add weights on top of the block to
mike 1t heavier.

» Turn the block so that a different
face is in contact with the bench.
This changes the area of contact.

* Use a material such as paper or
cling film to cover the surface,
making it rougher or smoother.

add a weight

9.4 Friction — an important force ﬂ'@

Measuring friction.

Va

wrap in cling film

Investigating the factors which affect friction.

e Activity 9.4
A Factors affecting friction

1 You are gong w investigate how friction depends on two of the Gcors
mientioned above. St by changing the weight of the block.

2 First, make a prediction, I you increase the weight of the block, will
friction increase, decrease o stay the same?” Gave a reason lor your

L SE

predicion.

3 Carry out an experiment 1o test yobr predicnon.

& Now investigate how [riction depends on the area of contact between the

block and the bench.

Question

3 Press vour hands very gently tugnﬂllﬂ' and rub them, Now press much ,
harder and rub again. Describe what you observe, What does this tell you

about the force af [Hction?

= Friction is a force that acts when twa surfaces are in contact ( W

with each other.
* Friction acts to oppose malion

9 Forces and motion @'}



9.5 Air resistance

If vou drop something, it falls to the ground. [1s
weight - the pull of the Earth's gravity — makes
it fall.

The photograph shows some parachutists falling.
Eventually, they will reach the Earth's surface.

The parachutists will not be ravelling very fast
when they hit the ground. This 18 because they are
falling through the air This means that there 15
another force acting on them.

This exira foree s the foree of air resistance.

This slows them down to a safe speed. & parachute heips 2 permchutist e foll safely

from a great height.

Balanced forces ol flstant
As the parachutist falls, air pushes upwards on -
the inside of the parachute. We can represent this ol 1 1 J
foree using a force arrow, pointing upwards. {

There are two forces acting on the parachutist. R
They are equal in size but point in opposite /
directions, s0 they cancel each other out. The \,' r/
parachutst falls at a safe speed. s

When forces cancel each other out hke this, we | 1
say that the forces are balanced. *
weight

Two forces act on the parachutist.

1 Name the two forces that act on a Their effects cancel each other.
parachutist whao is falling towards the
ground. Give the direction of each force,

Moving through air

It 15 casy to wave vour hand through the air,
Adr s a very ‘thin' substance, so we can move
casily through it. That’s why a parachute
mist liave such a big area - a small parachue
would be useless,

@ 2 Explain why a parachute would be useless

e The flying squirrel uses air resistanc
il you went to the Moon, i gl!d‘:lhmugh e e to help

)
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Air resistance and friction
Adr resistance is like fricdon. T tends wo slow
down anything that is mn'."ing.

A large area gives a lot of air resistance, A thastle
seed will Hloat slowly downwards. The wind will
carry it lar from the parent plant.

The aircraft in the photograph is designed o
move easily through the air A shape like this is

destcribed as streamlined.

<D

e

e

3 Draw the outlines ol two cars, one
with a streamlined shape to reduce air
resistance, and one whose 5h:1|:ﬂ:' % Nl
streamlined. Explain why one may be
able 1o go faster than the other.

2

9.5 Airresistance ([(;

There is a lot of air resistance when
thistladown falls through the air.

A streamlined aircraft,

Activity 9.5

Falling through air

In thas-activiey, you will try 1o make an olgeet fall as g
sloaly s possahile,

1 lake a sheet of A4 paper and cat nomo four
eoual reclangles,

2 Take one rectangle and fold it as shown, 1o make 4
seed’, (Some trees hive seeds which are shaped like
this s that they spin slowly downwards,)

3 Use a stopwatch to time your “seed’ as it falls.
Chiange the design to make it fall more slowly - for
cxample, gve the ‘wings" a twsl, You will need o
drop the seed’ rom the same height each tme.

4 For each design, measure the time of fall 3 times and
findl the mmican (average), To do this, add the 3 tumes
wogether and divide by 3. ~

5 Compare your best design with others in the class.
What makes a "seed” Gall slewhy?

Summanry
a Airresistance is a force that acts on ebjects moving through air.
e Astreamlined shape reduces air resistance

& ‘seed” like this can be designed to
fall slowly through the air.

( )
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9.6 Patterns of falling

When you drop a ball, it is difficult to see exactly
what is going on. It leaves your hand and, almost
mmediately, it hits the ground.

One way to see the pattern of a falling abject is 1o
hilm it and then slow it down so that you can see it in
slow motion. The picture shows the pattern.

The picture show the positions of a ball as it falls,
Seven photographs of the falling ball were taken
at equal intervals of time, As the ball falls, the
photographs get farther apart. This shows that the
ball is specding up.

T'he ball speeds up because the the force of its
weight pulls it downwards, (Air resistance on the ball
15 very small.)

These photographs
show a falling ball,

Galileo and the Leaning Tower

Cralilen was one of the first true scientists. He Fved in
Italy, 40 years ago. He investigated how things fall,

Galileo performed a famous experiment. He climbed
e the top of the Leaning Tower of Pisa. Fram there,
he dropped rwo iron balls, one much bigger than the
other.

Most people expected the bigger ball 1o kand first,
but they were wrong, As Galileo predicted, they
landed at the same time.

Why did people have the wrong idea? They were
used to seeing lightweighe objects falling slowly.

Air resistance slows them down. But very lintle air
resistance acts on an iron ball, so balls of different v

sizes fall at the same rate. A small metal ball falls at
the same rate as a big one.

'@} 9 Farces and motlon !3




9.6 Patterns of falling @’@

s Activity 9.6
A Investigating falling

€D 1 i aciiviy, v vill measire thie thine it takes fos
different olypects 1o fall w the Hoor

1 Findl o selecion of olyjects which you can salely dop,
lor example. o marble, a shutdecock, a rubber ball, a
pebbile, a crumpled sheet of paper, a iabie
tennts ball.
2 LUse u sopwarch o time cach falling object. You st
sturt timing when the object i released and stop
when it reaches the Hoor Try this out and find the
best wany 1o clo i,
3 Bedore vons soart vour investigation, think about
thiese s
»  All the objects should fall from the same heigha,
Wit

o T'he grearer the height, the bewer Why!

= Put vour obyects i order, starting with the tie vo
think will Gall i the shortes: tme. Dhiseuss yoar
iheas with your parimers

& Draw up a table o show vour resalis: for cach olsject,

record the distanie it has fallen and the tme wken,

T be more sure of vour answers, tme cach fall

three times and find the mean, (This means that your

taldle will need six columns.|

N mriake vour measureimeiis.

vl

%

Measuring the time taken for an

Stuchy your completed whle of results, Lo some

abiects fall more siowly than others? gmetie
D they show the pattern you predicted.!

7 Ty to explain your findings using ideas about fonces
(weight and air ressstancel. [t will also help if vou
think abeout the result of Galileo's experiments.

Question

» A falling object speeds up as it falls, provided there is no

air resistance to balance its waight.

| 1 Explain why a feather falls at the same rate as a hammer on the Moon,

Q Farces and motion @\'



Unit 9 End of unit questions

9.1 The table below includes descriptions of four kinds of forces.

the push of one object on another when they are louching
the force produced when one surface slides over another
the force on an object when it moves through the air

the pull of Earth's gravity on an object

Copy the table. Use words from the list to fill the spaces n the
first column,

friction weight  contact force air resistance [4]

9.2 a The diagram shows a stone falling through the air.

Copy the diagram. Label each force arrow with the name of the force
it represents, [2]

b The diagram shows a boy pushing a box along the ground.
Copy the diagram. Add a labelled force arrow to represent each of
the following forces:
= the push of the boy (label P)
* the weight ol the box (label W)
= the contact force of the ground on the box (label C)
» the friction of the ground on the box (label F).

[4]




Unit 9 End of unit questions ﬁ’@

€ The drawing shows a book hanging from a forcemeter,

What is the weight of the book? Give the value and the unit.

d The Earth's gravity pulls with a force of 10N on each kilogram of an
object's mass.
Calrulate the weight of a 15 kg sack ol potatoes.

Jon is investigating the force of friction acting on a metal block as it slides on

a wooden board,

@ Here are steps 1 1o 4 in his method. They are in the wrong order.

He stops lifting the board when the block starts o slip.
He places the block on the board,

He measures the angle of the board.

He carefully lifts the end of the board upwards.

Write the steps in the correct order, numbering them from 1 o 4.

b Jon wants to know how the force of friction will change when he changes
the surface of the board,
He spreads a thin layer of cooking oil over the board. Then he repeats
the mprrunrnl
What will happen to the angle at which the block slips? Choose one answer.
« The angle will stay the same,
+ The angle will decrease.
* The angle will increase,

Explain your answer.

8§ Forces and motion

[2]

[4]
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Every day, from the time you get up o
the time you go to bed, vou are doing
things. Lifting things, pushing things,

climbing the stairs, walking around — all

these activities require energy.

To lead an active life, you must have
energy stored in your body. IF you have
studied Topic 3.2, you will already know
that we get our energy from the food

10.1 Using energy

= |

1 Think of two more activities You need energy to pull a sledge uphill,
which require energy;, o add w0

the examples above.

" Activity 10.1A

Activities requiring energy

a Ty out some actvites that reguire energy.

e Lise a pulley o raise a heavy load,
® Saquash or stretch a spring
* Blow up a balloon.

As you carry out these acivites, think about hew
vou are using the energy stored i vour body

Energy supplies

There are many things we can only do
with the help of machines. For example,
we can Hy through the sky in an
aeroplane. We can travel fast along the
rocad in & car or a bus.

Acroplanes, cars and buses need an
energy supply. They get their energy
from the fuel in their tanks.

&

A car being refuelled at a petrol station in India.

@) soee




10.1 Using energy ﬂr@

Electricity brings energy
Electricity is & good way of moving
energy from place 1o place. Electricity
15 usually produced in large power
station.

The power station may be far from
the people who use the electricity it
produces. The electricity is carried 1o
the users along metal cables (wires).

The electricity produced by this power station is carried
away in cables hanging from the tall pylons.

"(’f Activity 10.1B
A Energy world

:} As countries becoine muore developed, people use more s more energy,

In this activiry, vour task s 1o think about the energy supplics in the
warld around you Inoa group, discuss the following questions and list
vour ideas, Be prepared 1o share them with the rest ol the class

* Where are there petrol (gasoline) stations in your netghbourhood”
How dioes the priml get o the peoml station?

* D you use any foeks in your home  lor example, gas o parathn?
How do these et 1o your home!

* 3o you know where there s a power station that generates electnciry? -
Have vou seen electricity cables bringing electricity to vour ‘
neighbourhood? .

* Have vou seen any oil wells-or coal momes)”

Defining energy
Thinking about the energy supplies we use helps us to understand what we mean
by ‘energy’. You need an energy supply to make something happen.

In the rest of this unit, we will look more closely at how energy is needed to make
things happen.

SUmmany

* Energy is required lo make something happen.
* We make use of many different energy supplies.

10 Energy @\*



‘,&;0.2 Chemical stores of energy

To lead an active life, vou need the

energy that is supplied by vour food.

We use other energy supplies, for
example, when we cook, or heat our
homes, or ravel by car or bus. The
aircraft in the picture is being supplicd
with fuel,

Fuels have o be burnt 1o release their
store of energy.

@ 1 We often burn fuels for
cooking. Name some different

Fuels used for cooking,

An aircraft needs an energy supply. It uses
kerasene fuel.

Activity 10.2

Energy from fuels

ﬂ To get the encrgy from a fuel, it must be a
burnt. You can use the energy lrom burnmg
fisel 1o bt soimie water. I :

1 Put a beaker of cold water on a mipod.
Put a thermometer in the water, Note the
ll_'ll]!_'lll_"rﬂlll e I'I.'Ilii.llﬂ.

Put a candle below the beaker,

Light the candle and start a stopwatch,
Record the temperature of the water
every minute. Put your results in a table.
Dusplay your resulis i a graph.

Use your results to help vou decide: Did
the candle supply energy o the water al
a steady rate? Explain your ideas.

-

[=
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10.2 Chemical stores of energy q’@

Batteries store energy

A torch (Hashlight) is something else that needs an
energy supply. It uses batteries wo supply the energy
needed to make i light up.

When all the energy stored in the batteries is used up,
we gy that the batteries are *Aat’ or “dead’.

Some batteries are rechargeable, This means that,
when they have run down, they can be recharged so

that they can supply energy again.

Batteries are a convenient
L IR R T energy supply.
E‘ 2 Mame three devices, other than a torch, that uae
batteries as their energy supply,

Energy stored in chemicals

Foods, fuels and batteries are all stores of energy. They
have something else in common. They are all made
up of chemical substances, We say they are chemical
stores of energy.

To get the energy out of a fuel such as petrol or gas, i
must be bumt. Burning 15 a chemical reaction.

To get the energy out of your food, there must be a
chemical reaction inside vou,

Inside a battery, there are chemical substances. They A battery contains
react together to produce electricity, chemical substances,

(The chemicals inside a battery can be hazardous, so it
15 not safe to open one. Your teacher may show you the
chemicals inside & battery in a safe way)

m 3 When you throw away a used battery, the
chemicals in it may escape and harm the
environment, Explain why using rechargeable
bestteries 15 bess harmful 1o the environment.

Summany

* Foods, fuels and batteries store energy, (r
* They are all chemical stores of energy.

It's a good idea to put used batteries
in a recycling bin IF possible,

10 Energy @
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10.3 More energy stores

A clock needs a store of energy to keep it a key at the back of the
working. Many clocks use batteries w supply clockis used to wind
the energy they need. up a spring inside raised

The pictures show two other tyvpes of docks, et

* (ne uses a wound-up spring to store batterles

energy. The spring slowly unwinds to make
the clock work.

¢ Oine uses a heavy weight which has to be
pulled upwards. The weight siowly drops
to make the clock work.

Different clocks use different energy supplies.

s Activity 10.3A

N Enesgy tays

Each wy needs an energy store (o make
it wiork.

Examine some different wys, Make sure » ,

vou know how each one works.

Camn you find the energy store used by

each toy?

» Which tews use baieries!

o Which teys use squashed or
stretched springs?

= Which tovs use something which
has been lifted upwarnds?

Storing energy in a spring

You may have to work hard to squash or
stretch a spring, so that it stores energy.
When you let go, the spring returns to its
original length, That releases its energy.

We say that a stretched spring is a store
ol elastic energy.

@ 1 An elastic band can store energy.
a Explain how the elastic band can be Stretching a chest expander is hard work and
made (o store energy, strengthens your muscles,
b How can its energy be released?
2 Describe a toy that uses an elastic band as its
| energy store.

@) o




10.3 More energy stores rqu'

(@

Storing energy in a raised object

A hammer is a heavy object. To hammet in a nail, you lift
the hamimer up 0 that it stores ENETEY. Then, when you ket
the hammer fall, its energy can be used to bang in a nail.

Ta lift a hammer, you have to overcome the farce of
gravity pulling it downwards. So we say that a raised object
15 a store of gravitational potential energy.

Water siored behind a dam is a store of gravitational
potential energy. As the water flows downwards, its energy

can be used to turn a millwheel or to generate electriciry. —
Hitting a nail with a hammer,

D

3 A toy car needs a source ol energy 1o move,
How eould you give gravitational potential
energy toa toy car so that it will move when you
ler it o'

m & Imagine that you are jumping up and down on

a trampoline.

a8 Name the store of energy when you are

pressing downwards op the stretchy skin

of the rampoline.- M\'Q;.GL
b Name the store of energy when you are high

up in the air

'(f Activity 10.38
A Toy designer

[ dcﬁgm. fior twes tows which wontd bse suitable for a Vg chiled,

* Ol vov st use a store of elistic energy.
* The other muist use a store of gravitational potential enerey:

Add notes w your drawings to show how cach vy works and how encrgy
i stored.

S . ((
* An object which is stretched or squashed is a store of i

elastic energy.
* An object which has been lifted upwards is a store of
gravitational potential energy




| (‘3, 10.4 Thermal energy

If vou heat something up, it gets hot, We
say that it is a thermal energy store.

The hotter it =, the more energy it
I5 SIOTING

Here is a way people used to heat water
to cook their food.

* They put large stones in & fire.

» The stones became very hot. They
stored a lot of thermal energy.

» Then they put the hot stones into
waler. The water became hot. The '
thermal energy of the stones spread
oul into the waltes

A thermal imaging camera can show up which
things are storing a lot of thermal energy.

Qe T AT L I T e S

1 If vou heated a bie stone and a small stone m a fire,
which would store more energy? Explam your answer.

In this activity, vou will investigate what happens when you
mux fwo thermeal energy stores,

1 FPour 100cm? of cold water o a large beaker. Mark the "Tlff ]
i ¥ F |""
lvel on the outside. Add another 100 em' of vold water i -I"r"
and mark the level again. Empty the beaker I/

2 You have a jog of hot water and another jue of cold £
witcr. Measure the temperature ol the hot witer and of | —e———
the cold water. Record your answers

3 Now mix equal volumes of hot and cold water, as follows. ::_._ -
Pour cold water into the beaker, up o the first mark v S il Wik
Ihen pour o hot water up to the second mark. — {zoocm?)
Muike a prediction: what wall the temperature of the |~

mixture be?
& Str and measure the temperature of the mixiure. Was first mark

vour predicnon correct? [100cm¥)
§ Can vou predict the final emperature if you mix Slom”

of eold water with 100em” af hot water?

@j}i 10 Enengy




Thermal energy escaping

A good energy store 15 one which stores its energy
lor a long tme, until it is needed.

A battery can store its energy for years afier it has
been made,

The energy in petrol or gas has been stored for
millions of years.

Thermal energy stores are not like that. Their
energy spreads out into the surroundings, so that a
hat chject cools down. I you hald your hands close
to a hot object, you will feel the energy spreading
out from it.

2 What happens to the temperature of a hot
olyect a8 energy spreads out [rom o?

3 Energy spreading out from a hot object, far
away, keeps the Earth warm, Which object
18 that?

="
10.4 Thermal energy ﬁ'@

If your food is too hot to eat, just wait —
its energy will soon spread out into
the surroundings.

In this activity, you will find out hosw the emperstuee of hot
waler changes a its store of energy hprr.—ul*. il

Discuss with your teacher how you will carry out the

EXPerment.

Record your results and display them in & suitable way.

Try 10 explain the pattern of your results,

Summary
* A hot object is a thermal energy store.

(

* Energy spreads out from a hot object to its surroundings.

10 Energy @1



0.5 Kinetic energy

If you ride a bicycle, you have 1o push on the
pedals to make it move, Push some more and you
will go faster.

Cycling can be hard work. [t uses up your energy.

Your energy is transferred to the bike, When it 1s
moving, we say that it has kinetic energy. The
person riding the bike also has kinetic energy,
because they are moving, Any moving object has
kinetic energy.

When an object stops moving, it no longer has A moving cyclist has kinetic energy.
kinetic energy.

1 a@ In the picture of the cyclisis, which
student has kinetic energy?
b How could you give yoursell kinetic
| energy without using a bicycle?
Suggest two different ways,

Kinetic energy, more or less
If an object is moving faster, it has more
kmetic energy

Il two objects are moving at the same speed,

the one with more mas= has more kinetic energy

' i It takes a lot of energy to getan
| ATEASS kilograms:
(Remember: is measured in grams or j cleakant moving qulkiy

s Activity 10.5A
R Kinetic energy comparisons

m The picture shows one way 10 investigane
kimetic energy.
A glass marbile 1s dropped on 10 8 tay of damp
sand. The marble makes a mark in the sand.
The mare kinetic energy the ohject has, the
bigger the mark it makes.
You have two tasks.

1 Show that an object has more kinetic encrgy
if it is moving faster,

2 Show that an olgect with i large mass has
more kinetic encrgy than an object with a
smaller mass moving at the same speed.

f@ 10 Energy




10.5 Kinetic energy []’@

Question

2 A car and a heavy truck are moving along a main road, side-by-side, Which
| has more kinetic enengy? Explain vour answer.

Slowing down

When a cyclist slows down, they have less kinetic energy. What happens
tor the kinetic energy?

To stop & bicycle, the cyclist presses on the brakes, The brake blocks
press on the wheels, The force of friction slows the bike until it stops,
The brake blocks get hot, That is where the kinetic energy goes,

s Activity 10.5B
A Friction causing heating

Try these two shortactvities to find out how the foree of fricton
slows things down and heats things up.

1 Rub vour hands together. Yoo will leel them genting hoter. How
can your get them really hoe?

2 Owiside the classsoom, a member of the class ndes thear bicyele
anel brakes 1o halt, Touch the brake block and the wheel fim.,
Do they feel warm?®

Friction resisting movement

You should remember from Unit 9 that the foree of friction tends to slow
things down.

Friction reduces a moving object’s kinetic energy. Friction makes things hot.
For example, when a car travels along the road, there is friction between
the air and the car. This makes the air hotter and stops the car from going
faster and faster.

Question

3 @ When a car slows down, the brakes get hot. Use energy ideas to explain why.
b Explain why the brakes of a car get much hotter than the brakes of a bicyele.

« A moving object has kinetic energy. r \l

¢ The greater the mass and the greater the speed, the more kinetic

energy an object has.
Friction reduces kinetic energy and makes things hotter.

40 Energy @‘1



S0 [ar, you have studied various ways of storing energy
Now we will look at how we can transfer energy from

one place to another,

Electricity transfers energy

Batteries are useful because they are stores of chemical

encrgy. Connect a battery in a circuit. Then the

electricity in the wires can make a lamp light up or a

miotor spin round.

Most homes have a supply of mains electricity, This
can supply encrgy to operate lights, heaters, washing
machines, televisions and many other appliances, Mains

eleciricity can supply encrgy much more quickly
battery can.

We say that the electricity in the wires carmies electrical

energy o where it is needed.

sk

than a

The fans this man sells use energy

1 The list shows some wseful things vou might find fram electricity.

in an office:

desk lamp telephone SCISSOrs
computer stapler

Which are supplied with electrical energy to make

therm work!

Energy spreading out

When an object 15 hot, we say that it 15 a
thermal energy store. 1§ it is hotter than
its surroundings, its energy gradually
spreads out.

Energy spreading out from a hot object is
cilled heat energy. It spreads out from a
hot object.,

If an object is very hot, it may start to
glow. It gives out light energy.
A light bulb is a good example. Inside a

bulb there is a hot wire or a hot gas. Light
from the bulb spreads out in all directions.

'@ 10 Enemgy

Light energy spreads out in all directions from these
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10.6 Energy on the move C,r{]%%

2 a What type of energy must be supplied to a light bulb ro make it work?

b What two types of energy spread out from the bulb when it is
switched on?

Sound spreading out
If you bang a drum, it vibrates, We hear the bang of
the drum.

Vibrations carry the sound of the drum through the
31T [0 OUr Sars.

The drum soon stops vibrating, Its energy has been
trangferred through the air as sound.

Electricity, heat energy, hght energy and sound energy
are examples of energy carriers. They are carried in
differcnt ways.

A drummer drumming.

e T AR
A Energy transfers

Try out some short experiments that show different wayvs m whach energy can
be transferred. For each, decide which type of transier it =

= transter by elecincity
o transfer by raciavion
o transfer by sound.

For each type of transfer. think up another example.

Sumimary ((
s Energy can be transferred from one object to another.
» There are different ways in which energy can be transferred:

by electricity
by heat
by Hight.

10 Energy @1
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'10.7 Energy changing form

Here is what you have learnt so far about energy.

= We need a supply of energy 1o make things happen.
» Energy can be stored in different ways.
* Energy can be transferred in different ways.

We can think of energy coming in different forms, some for storing
and some for transferring. The wble shows these diffevent forms.

Form of energy Description
chemical energy energy of a chemical substance
elastic energy energy of a stretched or squashed object
electrical energy energy camied by electricity
gravitational potential energy | energy af an object that has been lifted
heat energy energy spreading out from a hot object
kinetic energy energy of a moving object

 light energy energy spreading out from a hﬁﬂ object
thermal energy energy of a hot object
sound energy energy coming from a vibrating source

Question

1 Which forms of energy are stores and which are transfers?

Make two lists,

e Activity 10.7A

N Energy changes in a rollercoaster ride

A rodlercoaster ride can be exciting, The car stans
high up. Then it runs downhill, moving faster and
{aster. Ar the end, the brakes come on and it shows

biw b bt

The encrgy of the car keeps changing as it goes up

and down.

With a partner, discuss how the car's energy changes.
o What form of energy does it have when it is

high up?

= What form of energy does it have when it s

mowving quickly?

o The briakes hecome hot as the car slows down.
What energy change i happening?

{é’ 10 Energy




10.7 Energy changing form ﬁ@

Keeping track of energy

When encrgy is being transferred, it can change
from one form to another. For example, ift vou =

poe
listen to music on the radio, we can say that: | ?A >
* clectrical energy is transferred o the radio .._;_.__—:}

« sound energy comes out of the radio.

Electrical energy has been transformed into sound electrical }_., sound '

energy. We can show this change in a diagram like Energy energy

the one on the nght.
sound
Energy
light
energy

A television set transforms electrical energy to sound and light energy.

energy }_'

Questions

2 When a car siaris, it uses its fuel (a chemical
store of energy) to make it move (kinetic energy).
Copy and complete the diagram to show the
energy change that happens when a car starts.

3 What energy change happens in a hght balb?
Draw a diagram to show this,

energy j

(a Activity 10.78
& Energy changes

Your teacher will show you some examples of encrgy changes. For cach one:

* name the forms of energy before and afier the change
* draw i diagram to represent the energy change.

s ummanry

* Energycan he stored and transferrad.
. EI'IF_"!!':1FI can r:l't'al'lt:t' form as it is tra nsferred.,




We measure energy i units called joules. The shorthand

for joules 15 J.

Where does energy go?

The digger in the photograph is used on a building site.

It digs and pushes soil. Tt lifis bricks,

The digger needs a supply of energy to do these things.
It gets its energy from the diese] fuel in ity ank.

1 Diesel is an energy store. What form of energy is

stored by diesel?

When the digger lifts things, pushes things or pulls things,
it 15 doing work. For example, when it lifts some bricks, it i
increasing their gravitational potential energy,

The digeer’s engine gets hot, and this requires eneriny:
Becanse the digger is warmer than its surroundings, heat
encrgy spreads out from it into the surroundings,

If the digger’s fuel supplies it with 10 million joules of
energy, those 10 million joules will be ransferved as work

and heat,

2 In the picture,
how can vou tell
that the digger
is doing work!

Conservation of energy

g million joules
transferred as

- m—

ia millian work

joules

(from fuel) < million joules

transferred as
| heat

A torch uses a battery as s energy supply. If vou use the torch, the

brattery will eventually run out.

The chemical energy stored in the battery is first transformed into
electrical energy (there is electricity in the wires of the warch). Then
the elecincal energy transformied into two other forms of enerry:

* light energy (light shines from the bulb)
* heat energy (the bulb also gets hot).

".@ 10 Energy



10.8 Energy is conserved {lf @

If we could work out how much energy the battery stored and
how much light and heat energy come from the bulb, we would
finel that the totals were the same. All of the chemical energy
stored in the battery becomes heat and hight encrgy.

Energy never disappears. It just gets changed from one form to
another. This ts a very important idea in science.

We call it the Principle of Conservation of Energy.
Here are two ways of stating this idea

» Energy cannot be created or destrayed, It can only be changed
from one form to another.

s In any change, there is the same amount of energy after the
change as there was before the change.

Energy never disappears

If you do a lot of hard work, you use up some of the energy
stored in your body. If you leave a torch on for a long time, you
use up the energy stored in the battery.

However, this docsn't mean that the energy has disappeared, It
has gone from the store, but it has been changed into other forms.

Question

3 A battery supplies 100 J of energy to make a torch work.
If the worch produces 10 ] of light energy, how much heat
energy will it produce?

(e

Activity 10.8

Enetgy postel

The unit in which we measure
anergy is named after jJames
toule, who made important
discoveries about energy in the
nineteenth century.

The Principle of Conservation of Energy is one of the most important weas

i SCIERe

Mlake a proster 1o help you 10 remember this imporm princ ke,

Your puster might show encrgy changing frsm ane form to another but never

being used up.

':"1|_| Mimany

» Energy is conserved.

(

= Energy cannot be created or destroyed. It can anly be changed
from ane form to another, This is the Principle of Conservation

of Energy-

wewr (@



Unit 10 End of unit questions

10.1  Our bodies need a supply of energy 1o be active.

a How do we get our supply of energy? Choose from:

* from our food

* by drinking water

« by wearing warm clothes

* directly fom sanlight. [1]
b Fuecls are useful stores of energy. How do we get the energy from a fuel? Choose from:

= by moving it

= by storing it

= by burning it

* by eating it. [
¢ What type of energy store is a fuel? Choose from:

= thermal

= chemical

= gravitational

* elastic. [1]

10.2 A battery can be used in an electrical device such as a torch,

g y—

a8 What type of energy store is a battery?! 1
b When the torch is switched on, energy is rransferred from the battery

to the bulb. What type of energy is transferred 1o the bulb? I '
€  Which two types of energy are vansferred from the bulb when the torch

is switched on? [2]

10.3 Jamil works in a circus. He runs along the ground, jumps onto a trampoline

and goes high up into the air.
a Name the type of energy Jamil has when he is running : 1]
b Name the type of energy stored by the trampoline when it is

stretched downwards. (1]

MName the t}'prufenﬂg}"]nmﬂhnauﬁmh!'ﬂﬁﬂhwh‘h’ﬁ‘ I

C
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Unit 10 End of unit questions {(@

10.4 Energy can be transferred in different ways. Copy the table and use words
from the list to complete the first column,

heat sound electricity

A battery is used to make a motor spin round.

A gas burner is used to boil water in a pol.

A musician blows a trumpet.

10.5 Ella had a beaker of warm water. Iis temperature was 70°C. She poured
in some cold water and stirred the mixture. When she measured the
temperature of the water, it had fallen o 40°C.
@ Ella said, ‘A lot of the energy in the hot water has disappeared.”
Explain why Ella’s statement is wrong,
b Explain why the temperature of the water decreased when the cold water
was added to the hot water.

10.6 Encrgy spreads out from a hot object. In an experiment, some hot water was
poured into a metal container. Iis temperature was recorded every minute
and a graph was drawn o show the results.

A B ¢
temperature temperature
- h - =
time fime
C
temperature
fime L

Which graph shows the pattern of the results? Explain vour choice.

(3]

[2]

(3]
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1.1 Day and night

We live on the Earth. During the day, we can sce the
Sun in the sky. Sometimes we can also see the Moaon.

At might, the sky 1= dark. We can see stars. hbometimes
we can also see the Moon.

The Sun, Moon and stars are all objects in space,
[ar from the Earth. By observing these objects,
astronomers have been able to discover a lot
about space.

Questions
1 Which word means ‘scientists who study space ™ An astronomer at work, studying objects in
2 Nadia says, “We see the Sun during the day and space through a telescope.

the Moon at might.” Is she correct? Explain

}'{illr ANSWEL

The pattern of a day

Every day, the Sun rises in the east,
It travels across the sky and sets

n the west. It 15 highest in the sky
at rmidday:

How can we explain this pattern?

There are two ways o explain the
pattern, Oine 15 correct, the other

I WIDIE, Sun
sun
. - Earth
Earth v J =
wrong X Fight
Here is the wrong explanation. The Here is the correct explanation. The Earth is not
Earth sits still in space. The Sun travels still. 1t spins around on s axis, once every day. This
around the Earth once every day. miakes the Sun appear o ravel around the Earth,

axis —S s North

The Earth'’s axis i the line joining the North Pole to the
South Pole. 1t is as if there was a long stick passing through
the Earth from wop to bottom.

The Sun appears to ravel from east to west. This tells us that
the Earth must be turning the other way, from west 1o cast. Earth spins " South

on ils axis, =% Paole

:‘\,
f@ 44 The Earth and beyond




11.1 Day and night g’@
(f Activity 11.1
& The turning Earth

If you watch the stars in the night sky, vou will see that they also move across
the sky, from east o west, Here i a way 1o moded this

Ome student sits on a revolving office chair. They represent the Earth. They
st keep booking stranght ahead.

The rest of the students stand at different positions around the chasr. One
represents the Sun. The others represent the stars.

The teacher s the chair towards the nght. The *Earth’ student describes
what they ser.

Predict what they will see if the chair s nurned 1w the left.

Around the world

At any moment, only the half of
the Earth that faces the Sun s in ,
daylight. As the Earth tarns, this ' Europe
part moves into darkness, This is
night-time.

Sun | Africa

I the picture, it is day-time in ; India
Africa and Eurcpe. India s jpust }I

maoving into darkness. It s the

michdle of the night in Austrahia,

Australia

|

3 If vour part of the Earth is turned away from the Sun, is it day or night?
m 4 Look at the picture of the Earth wirning. Who will see the Sun rise first, |
someone in India or someone in Ausrralia? [

Si |
« The Sunappears lo move across the sky during the day, from { o

easl to wesl

« This happens because the Earth is tarming, from west {o east




11.2 The starry skies

At night, if there are no clouds, vou can see the stars,
They appear as bright spots of light in the night sky.
We cannot see the stars during the day. This is because
hght from the Sun makes the sky too brnight.

Moving stars

If wou sit and watch the stars, you will see that they seem
to move across the sky. The photograph on the right
shows how the stars appear o move,

e P PR e RN AT
LR TR
(m 1 Each star follows a path across the sky from east

to west, just like the Sun. Suggest an explanation

This photograph was made using a
camera which recorded the (racks of

: ) the stars for two hours.,
for this.

ﬁﬁ" 2 Look at the phowgraph of the szar tracks, How can
you tell that some stars are brighter
than others?

Star patterns
The brightest stars in the night sky seem to lorm
patterns, These patterns are called constellations.

Although the stars of a constellanon look close
woirether in the sky, they may be very far apart

in space,

The pictures on the right show two constellatons

with shapes that are casy 1o remember, Many The stars of The stars of
constellations were given their names by the ancient the Orion the Cassiopeia
Grecks, over 2000 yvears ago. constellation, constellation.

(e

Activity 11.2A

Constellations

It ix useful io be able 10 recognise the patterns of some constellanons. Then
vou will be able 1o see how the night sky changes during the year

1 Llse a reference book 10 find pletures of the constellations, Using blac k
paper and aluminium foil, make a chart of vour chosen constellation.
2 Share vour chart with others in the class. How many constellations can

veus learn in 10 minutes!
3 A constellation may look different depending on where you view H froam o
the Earth's surface. Try to explain why this s

=)
-@} 14 The Earth and bevond



11.2 The starry skies f@
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Through the year

We see different constellations at different
times of the year. For example, Orion is
easy tosee from November to February
but it cannot be seen from May 1o July

‘This happens because of the movement of July
the Earth. The Earth is in orbit around the

Sur. It follows a path through space, This

path is called its orbit, Question

It wakes one year for the Earth o travel all the 3 Orion cannot be seen in July. Make a
way round its orbit, The diagram shows the simple copy rjl' the |:!iag1_~a1_-n and mark
position of the Earth in January and in July. where yvou think Chion is n_july.

To sce the stars, you need to be on the dark
side of the Earth. The diagram shows why
you will see different stars in January and July.

e Activity 11.28
A The Earth In its orbit

Your class s going (o make u model of the Earth s orbic around the Sun,
Yoo can use the diagram abise 1o gude you,

1 Put a large ball or a lamp m the centre of the moom w represem
the Sum.

2 Use a smaller ball 1o represent the Earth, Use chalk, or perhaps strmg,
1o miark a circle on the Aoor about two metres soross, with the “Sun” at
the centre This represenits the Earth’s orbin around the Sun. Mark the
Earth's positions i January and July.

3 Stk your constellation diagrams from Activity 11L.2A amund the walls
of vour clasroom, Find out how to put them in the correct order:

& Take it in wirns to carry the “Earth” around s o, As you do so, keep
your back to the “Sun’. (In this was, you will be on the night-time side of
the Earth.) Note the stars that you can see at different umes of the year

My {
The stars appear lo move across the sky during the might, {
from easl to wesl. This happens because the Earth is turning,

from west to east

We see different constellations of stars at different times of the
year. This is because the Earth travels along its orbit round the
Sun once each year.

44 The Earth and beyond ‘@‘h



/ @) 11.3 The moving planets

For thousands of years, people have watched the
stars in the night skv. They tried to make sense of
the patterns of the constellations.

=

They noticed that the patterns of stars stayed
the same from one vear to the next. But they also
noticed something surprising. Five of the stars
gradually changed their positions.

They called these the ‘wandering stars” or "planets’.
Mow we know that the planets are not stars at all.

Through the telescope

The stars lock like tiny points of hight in the night
sky. If vou look at a star through a telescope, it still
looks tiny:

If you look at the planets through a telescope, you
can see that each planet looks different. Some are
small, some are large. Some have rings.

loday, we have photographs of all the planets,
['hese were taken using cameras on board spacecraft
which flew through space to ake a closer look

Earth Mars

-.-[:I'...-I- - .IE i ﬁ-_

1 Which planet do we bive on?

' Saturn
2 Which planet has rings? lupiter

What is a planet?

The Earth is one of eight planets in our solar
system. A planet is a large object that orbits a star,
All of the plancis orbit the Sun. Each planet has its
owr oriat.

The planets do not drift off into space. They are held  Uranus Neptune
in their orbits by the pulling force of the Sun's gravity,

The solar system f_::::;
The Sun and all the Vs /’f
f -
T

arbiting planets and i
their moons inake up the \

solar system.

——

The solar system.

-~
@J 14 The Earth and beyond
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11.3 The moving planets ﬂf@

3 Read the strange sentence below, How could it help you to remember the
| order ol the plancs?

My “.-"-:ry Educated Mother Just Showed Us Nature

Two types of planets

The four plancts dosest 1o the Sun (Mercury, Venns, Earth and Mars) are: the
warmest. They are called the rocky planets because their surfaces are made of mck.

The four planets further from the Sun (Jupiter, Saturn, Uranos and Neptune) are
big, cold planets. They are called the gas giants because they are made of frozen
carbon dioxide and other substances which are normally gases on Earth.

Nuestion

@‘ § Uranus and Neprune were not discovered unnl after the telescope was
imvented. Suggest a reason for this,

(/ Activily 11.3

A The orbits of the planets

The I;llancln. orhit the Sun. Their orbas are not fluil: circilar

They have a shape called an ellipse. 2
Here is how to drw cancles and ellipyes ’//\‘
1 Place a large piece of paper on a board. Posh o nail
through the paper into the board. This represents the Sun.
2 Join the ends of 4 piece of sring or ribbon w make a loop. drawing a circle
Place one end around the nail.
3 Use vour pencil o sirewch the loop out. Move the penail
round, keeping the siring stresched. This will draw a %

circular orbit around the San.
§ Todraw an ellipse, push s second nail through the paper

it the board, a few centimetres from the firmt. Now draw

ait orbiat as hefore, wath the string looped around both nails. drawing an ellipse
§ Look at your ellipse.

« Mark the point where the planet is closest 1o the Sun.

» Mark the point where the planet is furthest from the Sun,

"-. Tr'll.'- I_';.|:-“-|,-_:r|:, arhit the Sun (

* The Sun and the planetls together make up the solar system.

11 The Earth and beyond @\'




What is a star?
A star is a giant hall of hot, glowing gas.

s The surface of a star may be as hot as
|0 Q00

* Inside, its temperature may be over
10 milhon *C.

The Sun is a star

The Sun i our local star. It is much closer
to us than the other stars. This means that i
lowrks much bigger and brighter than them.

It is dangerous o look directly at the Sun.
[e= light could blind vou. Astronomers never
look directdy ar the Sun.

The Sun, photographed by a spacecraft showing a
Astronomers have used specially adapted huge solar fare.

telescopes to photograph the surface of the

Sun. Sometimes you can see giant Bares of

bt gas, leaping up into space.

1

D 2

Why do we describe the Sun as ‘our local star'?
Neptune is the furthest planet from the Sun. IF you lived on Neptune,
would the Sun look bigger or smaller than when we sec it from Earth?

FEe - LR
A Animage of the Sun

It is dangerous to look at the Sun with the naked eve,

or using binoculars or a telescope. Here is a safe way w O

minke an imagre of the Sun. black paper

1 Suck a piece ol black paper over one end of a long g
cardboard tube. {. !

2 Stk a piece of greaseprool paper over the other end ol tube - ]
the mibie, 0 make 8 screen, greaseproof ‘)ﬂf;
].1'1-1'1'11!_ & p:in. miake i hole in the centre of the black paper. paper image of Sun

£ b

Point the pmbole towards the Sun and look at the screen.

Move the tube around a hetle unnl you see a brght circle on the soreen,
This is an image of the Sun. Light from the Sun is passing throwgh the
pinhole and muking the image on the screen, You could i-l'ﬁﬂ:uﬁ'ﬂ-“':
Which gives a bigger mnage, a short tube or a long aubse? A wide tube or
a narrow tule?

f@, 44 The Earth and beyond
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11.4 Seeing stars and planets ﬁf@

How we see stars and planets
The stars are hot. They glow with

light from Sun
light. We say that the stars are o - »

sources of light. /

/ planet
We see the stars because their
light travels through space and

CHETS OUE EYes,

b

J
'l

. /
light from Sun reflected
Flanets are much colder than stars, \ _.-"' light

They do not glow.

50 how do we see the planets? Light

from the Sun spreads out into space. ,
When sunlight reaches a planet, it

reflects off the planet. Some of the

reflected light reaches our cyes.

R
A Planetin a box

@ You are poing 1o look mito a cardbesird box through a small shic
There are two things inside the box:

® i hall, 1 represent a planel
= o lamp, W represent the Sun.

1 Look into the box through the stit, with the lamp switched off.
Can you see the planct?

2 Switch on the lamp, Can you see the planet? 1s the whole of the
planet bt up?
Describie and explain what vou see, Include a diagram,

—

3 Damisi says, “We see planets because sunlight bounces off them.”
Give the scientific word she should use instead of ‘hounces’.

1 Aibila’
» The Sun and the other stars are sources of light
« Planets are not sources of light. We see the planets because

they reflect sunlight to our eyes.




11.5 The Moon and its phases

What is the Moon?

[he Moon is a ball of rock which we can see n the sky,
Sometimes we see it shining brightly in the night sky. Sometimes
it appears in the sky during the daytime.

People have different ways of describing the Moon. Some
people think that the full Moon looks like a person’s face., In
other parts of the world, people say they can see a rabbit, a
monse or-a dragon,

The Moon's changing face

The shape of the Moon seems to change as the days pass. e
sy that the Moon shows different phases. There is a pattern in
these changes.

I'he full Moon is when the Moon's face is a complete circle,
The new Moon is when the Moon's face is completely dark.

[t takes about two weeks for the Moon to change from new
Moon to full Moon. After another two weeks, it refurns o being
a new Moon

new Moon fill Hl.uun new Moon
/I f \ J N\
days
i g 16 19 23 27 20

It takes about @ month for the Moon to show all its phases.

L}

1 How many weeks are there between one full Moon and the next?

Reflecting sunlight
The Moon is a cold object. It does 0 ",.’
not give out its own light. We see the Maan
Moon because it reflects sunligha.

The Moon is shaped like a sphere.

Omly half of the Moon i Lit up by

sunlight, The other half is in darkness,

50 WP Cannat see 'rl-
Earth

The Moon reflects light from the Sun to our eyes,

1@’ 414 The Earth and beyond
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11.5 The Moon and its phases {(’@

(7~ Activity 11.5
A A model of the Moan

You can use a model 1o show win the Moon has phases.

1 You need a cardboard box with a ball hanging inside, holes to look through
to represent the Moon, Cut one hole in the cardboard S
b 1o shine a vorch (Rashlight) through, The toch
represents the Sun.

2 Clut four other holes for looking through, as shown.

3 Shine the light of the torch so that it hghts wp one
sicde of the hall. Look through the first viewing hale,
Phesoribe what vour see.

& Draw a diagram of the box, viewed from above,

Show the torch and ies light, rr:ﬂn:ting of F thie hall.
Include o drawing to show how the all looks from the
viewing hole.

5 lLook through cach of the other viewing holes in
turn and recard vour ohservations.

ball = Moon torch = Sun
(hanging (shining
fraom thread) through hole)

Explaining the Moon's phases
The Moon is in arbit around the Earth. It rakes
about one month to complete an orbat.

half
Maan

The diagram shows the Moon at different points

in its orbit. The side of the Moon facing the Sun

is abways bright. The phase of the Moon changes

because we see it from different angles,

* When the Moon is in the same direction as the ; l):'
Sun, its dark side faces Earth, This is when wesee  Sonugnt ~
a new Moon,

» When the Moon is in the opposite direction to the Full
Sun, its sunlit side faces Earth. We see a full Moon.,

Moon

half
Moon

'@ | 2 Draw a diagram to show the positions of the Sun, |
Moon and Earth when we sce a half Moon. |

# The Moon is a rocky object in orbit around the Earth. (
¢ The side of the Moon facing the Sun is lit up. We see the Moan

because it reflects sunlight.
The phase of the Moon changes as it travels around its orbit,
because we see it from different angles,

11 The Earth and beyond ‘6\



11.6 A revolution in astronomy

(

Today, all scientists agree that the Earth and planets SCHEMS PRAEMNILEE
; BiFisioNLE.

move around the Sun. But it took many centuries w
comnvinee evervone of this

We are used 1o seeing the Sun, Moon and stars moving
across the skyv. The Earth doesn’t feel as if it is spinning,
So it was natural for people to think that the Earth was
stationary and everything else orbited the Earth,

The picture shows this idea, which lasted for over
1500 years. [t is called a geocentric model because
the Earth is at the centre. (The Earth is called geos in
Crreck.)

fet1l

A

1 List some other words that start with
eeo- and give their meanings. Are they A diagram of the solar system, published
all connected with the Earth? in 1524. The Earth is at the centre with the

Moon, planets and Sun orbiting it

The problem of the planets

People have made careful observations of the planets and stars for
thousands of years. There was a problem with the geocenimic

model of the solar system. It could not explain the unusual motion of
the planets.

As wr saw in on pages 166167, the planets change their positions i the
sky. For example, sometimes we see Mercury and Venus at dawn, before
the Sun rises. Sometimes we see them at sunset. This shows that they do
not move at a steady speed around the Earth,

Astronomers made up complicated ways to explain this. But in about
1510 a Polish astronomer called Copernicus came up with a simpler
answer, He suggested that the Earth and planets all travel round the Sun,
He also suggested that the other stars were very, very far away.

This 15 called a heliocentric model because the Sun i at the centre.
(The Sun is called Aalios in Greek.) There is a picture of the heliocentric

model on page 166. Nicolaus Copemnicus.
2 Copernicus only knew of six planeis, the ones closest (o the Sun. |

Mame them., L
3 In the heliocentric model, only one object orbits the Earth. What is it;

I'é' l 41 The Earth and beyond




11.6 A revolution in astronomy ﬁr'ﬂ&.%

It's the Earth that moves

Liopernicos realised that, as the Earth travels around the Sun, we get a different
view of the planets and stars, That's why we see different stars at different times
of year,

Copernicus’s idea is a smple way of explaining complicated observations.
Scientists usually prefer a simple explanation if’ it will explain all the
available information.

a Activity 11.6
A How the planets move

You need o go outside o do this activity, Work in a group of five students,
Ohne represents the Sun, the others represent the first four planets.

The planets move around the Sun, cach in s own orbit. The person who
repiesents the Earth needs a notebook 1o record observations,

Fimel cut how Mercury, Venus anel Mars seem 1o change their POSItIAL s
seeqt from Earh,

Galileo and the telescope

Galileo was an Italan astronomer who lived
100 years after Copernicus. He was lucky. The h
telescope had just been invented and, in 1609, L -

he became the first person o use a telescope MRy

. NEERGENT! ity A
h.mk. at thlr. Moon and stars. - [‘-L Ji ﬁ m& ;
Galileo discovered that Jupiter had four moons 3 - g '
orbiting it. This showed that not everything

orhits the Earth. ~

Many people were unhappy with the ideds of
Copernicus and Galileo. They wanted to believe  Gallleo demonstrating his telescope in Venice.
that the Earth was at the centre of the Universe,

Galileo didn’t really have enough evidence to

prove his ideas, but today we know that much of
what he believed is correct.

* Inthe geocentric model, the Sun, Moon and planets orbit
the Earth.
* In the heliocentric model, the eight planets, including the

Earth, orbil the Sun.




{ (‘3 ) 11.7 400 years of astronomy

Four centuries have passed since Galileo first
looked at the sky through his telescope,

In that tme, astronomers have made many
interesting discoveries about the Universe.
[he Universe i made up of all the matter and
energy that exist. It is everything that we can
RO OT OVET hnEh' L S T .‘-i'l.l.l.'r'.

s They discovered Dwo more |'||:.'||1|"1.-. Llrarinis

and Neptune.

- -J'E'l-:"‘:.' discovered the asterond belt between Galaxies come in different shapes and sizes.
Mars and Jupiter. An asterodd s a small
lump of rock moorbit arcund the Surn.

» They discovered that the Sun is just cne
of the stars which make up a galaxy
called the Milky Way. A galaxy is made up
of many hillions of stars, clustered close
together i space.

L I.h'"f‘ discowere=d thal l|||'1'l:' AnG many
hillions of galaxies in space. That means
that there s an enormous number of stars
inn the Universe.

1 Put these items in order, from smallest

W] I‘_Il;IIL'\_T‘"\.I i

a star aplanet  an asteroid
the Universe a galaxy
the solar system

Our galaxy, the Milky Way, is shaped like this
ane, with spiral arms.

The expanding Universe

You need a powerful telescope to see the

distant Falaxics, A hundred years ago, two

American astronomers made an amaring

discovery when they looked ar galaxies

through a big telescope,

» Henretta Leavitt measured how bar awiy
the ralaxies were.

» Edwin Hubble measured hiow [ast the
galaxics were moving

Their resulis showed that all of the galaxics

are spreading out in space. The Universe is

geiting bigger and bigger - it 1s expanding Henrietta Leavitt.

.
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11.7 400 years of astronomy {{Q

This means that, a long time ago, the
Universe was much smaller than it is today.

Now we know that the Universe started
about 13.7 billion years ago, The start is
called the Big Bang, The Universe started
to expand from a tiny point in space.

The Universe is still expanding, It may go
on expanding for ever. Nobody knows.

Edwin Hubble,

e

Activity 11.7

Galaxies spreading apa

Thie activaty will help vou 1o imagine hiow

the galaxies which make up the Universe hY
are spreading apart. ;ﬂ\a A /
1 Draw six galaoxies on puaper, making I..--"' | a’?
eaich about 2om across. i "—‘y
[ —
2 Cut them o, ll'. | \\_ K

3 Use sticky tape to stick them to a \
rey balloon.

4 Carctully blow up the balloon, As i —
expands, what happens to the galixies? @—'—m\
. |

Can you think of another way 1o represent @ ; |
the expanding Universe, using a long, wide \\—:_,.aﬁ} ~||
elastic band? —

Some galaxy shapes you could copy.

2 What name = given to the time when the Universe searted?
3 How old do scientists believe the Universe js?

Summany (i.-
* The Universe consists ol all the matter and energy that

exist, It is expanding.
* The Universe is made up of billions of galaxies. Each galaxy
is made up of billions of stars,
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' (‘) , 11.8 Journey into space

The first PETSON o @0 o SPACE Wis & Rus=zian
called Yun fldg’_{:ﬂ'iu. i [, sinee then,
hundreds of people have been into space.

I'o get mto space, you have to travel above the
Farth's atmosphere. This is the thin laver of i
around the Farth.

If’ vou go more than [0km above the Earth's

siifface, the air 15 too thin to breathe, here = no
Alr 1IN space.

A spacecralt must be equipped with supplies of

OXYECIL S0 thiat the astronsals on I-'|:'|1|'|!

can breathe Yuri Gagarin in his spacecraft.

) 1 Sugpest some other things that will be
needed if people are to spend several days

i & ‘\-FI.\,II eorall

We have lift-off

Il you throw a ball upwards, it falls down agan.
The harder you throw the ball, the higher it goes
But it will never go into space.

It takes a big force 1o push a spacecraft into space.
This 15 hecase a LT RFEES errall s |!||.'.l'."§.' it ".-'.'-:'Iqh:w
several tonnes.

Criant rockets are needed o push the spacecrak
upwards, Each rocket can push with a lorce of

|t|{|||:\_-\.;L]|IZ|.\ I:ll. FIrW IO a.

The rockets contain chemicals which burn. They
supply the energy needed o lift the spacecraft
It space

219 | 2 What type of energy store does a
rocket have!

3 The rockets push the spacecrafl upwards,
The spacecraft’s energy increases, What

A rocket takes off, carrying a spacecraft
into space.

type of energy does it gain?

m
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On the Moon

In 1969, the Apollo 11 spacecraft ok the first people
to the Moon. They explored part of its surface. It was a
dangerous journey but they returned safely:

The Moon has no atmosphere. An astronaut showed
that a fedther fell at the same speed as a hammer. There
was no air resistance o make the feather fall more slowly
The Moan's gravity is much weaker than the Earth's,
This made it much easier for the astronauts 10 move
around, even though they were wearing spacesuits.

'@' § Astronauts on the Moon must carry
a supply of oxygen. Explain why,

Activity 11.8

Astronaut on the surface af
the Moon.

|oummey to Mars

Uhne day, astronauts may travel o the planet Mars,
This will b o difficult and dangerous journey, It will
take several months to get there. Plan the trip 1w Mars.
Think about these questions.

What will the astronauts need during the journey?
What will they do when they land on Mars?

How wall they commumicate with Earth?

How will they get hack 1o Earth?

The ilormation in the table may help you

Fresent your deas o the rest of the class. This rover explored the surface of Mars
In 2006.

On Mars ...

There is no atmosphere to breathe.

There are no rivers, lakes or seas,

Gravity is less than half as strong as on Earth,

Summany (l(

* Rockets provide the force needed to lift a spacecraft
into space.

* Despite the difficulties and dangers of space travel, astronauts
have visited the Moon.
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Unit 11 End of unit questions

121 @ In which direction is the Sun when it rises? 1]

b During the day, we see the Sun appear to move across the sky.

Choose the correct explanation from the list bedow.

* The Sun orbits the Earth once every day.

* The Earth orbits the Sun once every day.

» The Earth tumns around once every day

# The Sun turns around once every day, [1]
¢ Describe how the stars move in the sky ai might, [2]

11.2 Choose words from the list to answer the questions below.
Moon  Jupiter  Milky Way  Earth  Sun

a What is the Moon in orbit around? (1]
b  What is the name ol our galaxy? ]
€ Which object in the hist is a star? 1]
d Which two abjects in the list are planeis? 2]
&  Which two objects in the list are sources of light? 2]
f Which objects in the list are pans of the solar system? [2]

11.3 The diagram shows the Sun, Earth and Mars. We see Mars because it
reflects light from the Sun.
Copy the diagram. Complete it to show the path of sunlight which allows
us to see Mars,

- @ »-

Earth

2]



Unit 11 End of unit questions ﬁ’f@

11.4 The drawing shows the Earth and the Sun. It shows the Earth's positicn
i January,
Make a copy of the diagram and answer the following questions,

a8 Mark a point on the Earth where it is night-time. Label this ‘night’. [1]
b A person on the Earth looks at the stars in the night sky. Add an arrow to

the diagram to show the direction in which they will sec stars. [1]
€ Draw the position of the Earth six months later, in July: Label this *july’. [1]
d Use the diagram 1o explain why the stars we see in_July are different from

the stars we see in January, (2]
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Laboratory apparatus
graduated
- beaker
test s
tube  boiling __ "
tube
—

A

L}

5 dropper
L pipette
—
measuring
eylinder
lamp
martar

tripod and gauze

nead|e

Bunsen burmer

top pan balance

Petri dish mounted -0 |

conical flask

boss

clamp

retort stand




Reference ﬁff%?};

Units ‘Quantity  Unit Abbreviation
We use different units for measuring length | metre m |
different things. ' centimetre cm
For example, we use metres o millimetre mm
measure length, kilometre km
* I we want to measure very long things, mass gram '
wee can use kilometres. A kilometre is | ' kilogram kg |
OO0 metres, | force Fonte N
= Il we want 1o measure small things, we B =
can use centumetres, There are il i joule f
100 centimetres in | metre. . EE-E-I-EEIE'-':'E -
* 17 we want 1o measure very small (volume | cubic centimetre  cm
things, we can use millimetres, There temperature | degrees Celsius FSC
are 1000 millimetres in 1 metre. [ime: lceconds tg

How to measure a length
You use & ruler 1o measure a length.

Make sure you know the units the ruler
is marked in.
This ruler is marked off In millimetres

\mm). There are 10mm in 1cm. Read the scale at the

other end of the thing
/ you are measuring.

¥ Y & S B F OB p ois omoms 5y ik W

Place the o mark on
the ruler exactly at one
end of the thing you
are measuring.

This drinking straw measures 11.4 cm.
We could also write this as 114 mm.




@m Reference

How to measure a temperature

Safety! Never put a laboratory thermometer into your

mouth.

Measuring the temperature of the alr

Measuring the temperature of a liquid

=

Hold the thermomieter at the wop.
It's a good sdea to stir it Fournd gﬂi‘lﬂ'}',
to make sure the liquid is mixed up
and all at the same temperature,

Do not ler the bulb touch the glass,

or the thermometer will measure the
temperature of the glass,

The thermometer
measures the
temperature of
the air around
the bulb,

How to measure a volume of liquid
The scale on apparatus for measuring a volume i shown in

ml or cm’,

mil stands for millilitres,

em’ stands for cubic centimetres.
| ml is:mcr}}rlh: game as | em®
Reading the scale

The top of a hiquid forms & curve. The curve is called a

Put your eye exactly level with the meniscus.

Nate the point on the scale that the bottom of the meniscus

COATIES 10,

-\‘\'-'

o

B

The thermometer
measures the

temperature of the
liquid around the bulb. |
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Do not hold

the bulb, or the
thermaometer
will measure
the temperature
of your fingers.

Put your eye level

with the top of the
liquid to read the

temperature from

the scale.

meniscius




How to construct a results table

You use a resulits table to record the results that you collect when youl ilo

AN EXperment,

The purpose of a results table is:

= o show other people vour results

* o organise your results cleary, so that you can use them to draw a graph,

o do & caleulation or to make a conclusion.

Reference ﬂrﬁ%?}

Let’s imagine that you are doing an experiment o measure how the temperature
of some hot water changes as it cools. You measure the emperature of the water
every five minutes for 30 minutes. Here is what your results table could look like,

Always use a ruler
to draw neat lines
for the rows and
columns of your
table,

Make sure that each column has

a heading saying exactly what the
numbers mean. (Sometimes, it
might be betier to have headings for
the raws, rather than the columns.)

/N

Time / minutes Tﬁnp-lrmrrﬁlg_"r
0 %

5 64

10 54

15 46
20 o

25 1.3

30 34

Always include the units
of your measurements in
the headings.

This symbol is used to
show that what comes
next is the unit you have
used for measuring
your results.

D not write units with
your results.,



{;ﬁ%‘:’\ﬂ Reference

How to draw a line graph
If your results are a series of numbers, like the ones in the results table on the

previous page, it’s often a good idea to draw a line graph 1o display them. This
miakes it easy to se¢ trends and patterns in the results.

* The quantity that you were in control of goes along the bottom of your graph.
In this case, this i the time at which you took your readings.

= The quantity that you were measuring goes up the side of your graph. In this
case, this is the temperature of the water

Bo -

Label each axis to
say exactly what the F0
numbers are, You can
copy the headings
from your results table,

\\ 60

Plot each point really
carefully. Use a neal

cross, or a dot with a
circle round 1.

Use a sharp HB pencil
to draw a clear, thin

temperature line, Have a good
foC eraser ready, in case
you need to rub it out
301 and start again.
40 1
3n 1 1 ¥ T T
o g 10 15 20 25 30
/ time | minutes
The scale runs from your lowest value (or These points are making a
just below it) to your highest value (or just curve shape. So we can draw
above t). . a smooth best fit line like this.
The scale goes up in equal intervals. it does not go exactly through
Choose Interu'a_ls that make it easy to plot every point. There are the
your graph. This ane goes up in steps of 5. same number of points above
Steps of 1, 2 and 10 also work well. and below the fine.



abrasion wear caLsed b}r One
rock rubbing against another
acid rain  rain with a pH much
lower than normal rain
adaptation a [eature of an
organism that helps it to survive in
s Ervironment

air resistance  the force of
friction on an object moving
through the air

algae

alkali asubstance that contains
hydroside particles, the chemical
opposite of an acid
antagonistic muscles two
miscles that can pull in opposite
directions at a joint

simple plant-like organisoms

antennae structurcs on the
head of an arthropod that sense
movement or chemicals in

the emvironment

antibiotics substances that we

¢an take to kil bacteria mside the body

antiseptics substances that can
be used 1o kill micro-organisms

on the skin, and surfaces such as a
laboratory bench

asteroid asmall rock in arbit
around the Sun, between Mars
and Jupiter
astronaui
into space
astronomer a person who
stuclies the night sky and the objects
in space

atmosphere the laver of air
around the Earth

a person who travels

Glossary and index @

17

11

38-39

138139

22

a1

I5

654

28

29

174

177

162

176

bacteria  microscopic organisms
whose cells do not contain a nucleus 22

balanced forces [orces acting
on an object which cancel each other out 138

blood vessels rubes thar carry
blood around the body ]

boiling changing from a iquid to gas 75

boiling point the temperature at
which a liquid changes 1o a gas B2

brittle breaks with a snap B2, B4
cartilage & smooth material that

covers the ends of bones at a jomt 13
cell sap the liquid that fills the

large vacuele in a plant cell 30
cell wall o J.n}tr ol cellulose that

surrounds a plant cell 30
cellulose the material thar makes

up plant cell walls 30
ceramics materials, made from
clay and baked at a very high temperature 86

chemical store of energy
energy stored in chemical substances 146-147

chlorophyll a green pigment
(colouring) found in spme plant
cells, which absorbs energy from sunlight 6

clay a type of small particle

found in soil 105
compressed squeezed into a

smaller space 6A
condensation changing from a

gas to a liquid 72,76

conduactors materials that can

transfer heat and/or electricity B1,B2 84,
conservation caring for the
CRVITOIITIETI +H-—FD
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constellation
n the mght sky

consumer an organism that gets
its energy by eating other organiams

contact force  the force of one
object on another when they touch

a pattern of stars

continental drift  the movement
ol the continents over the Earth’s
surface over millions of years

contraction the way that
muscles make themselves shorter

core the inner part of the Earth

corrosive able to dissolve or eat
away other materials

crust the outer layer of the Earth
cytoplasm the jelly-like subsiance
nsicle a cell

decay roi; e,g micro-organisms
can cause food to decay

deposition when eroded rock
fragments settle

digestion breaking down food
into small particles that can be absorbed

ductile can be drawn out into
strands or wires

elastic energy energy stored in
a stretched or squashed object
electrical energy cnergy being
transferred by electricity

energy smnething which can be
stored and which can be used in
order to do L1'L;I'IE!’-

environment ecverything aroumnd
an organism that affects it, and that
15 aflected by ot

e

:@Eﬁ;

164

41

134

122

14
122

o0, 91

104, 122

50

24

116G

3

a0, B4

144

154

144--145

era a length of ume in the

Earth’s history, measured in many

millions of years 124
erosion  CArTYIng away

fragments of rock by gravity, water

and win | 16
evaporation changing from a

liguid 1o a gas, at a temperatare

below boiling point 75

exoskeleton o skeleton on the
outside of the body, found in insects

and other arthropods i
expand 10 get larger 15
fibres thin strands of material 6

filtrate the liquid that comes
through a hlter paper when you
flter a maxoure

e
flexible able 1o bend easily 86

food chain a diagram showing
how encrgy passes from onc

organism to another 4041

force a push or a pull 128~1133

forcemeter a scientific
instrument used for measuring forces 131

fossils the remains of plants and
animaly from millions of
years ago

freexing
o @ silid

friction the force of one object
on another when they slide over
each other

full Moon when the side of the
Moon facing the Earth is entirely lit up |70

110,118-121

changing from a liquid
72,76

136-137




galaxy a cluster of billions of

stars in space 174

gas maiter that can spread out to
fill all the space available but can be
sipuashed into a smaller volume fHl, 70

gas giants  the four plancts
furthest from the Sun (Jupiter,

Saturn, Uranus and Neptune| 167

geocentric model  an incorrect
picture of the solar system with the

Earth at the centre 172
grains small fragments of rock 110
gramite a iype of igneous rock 104
gravitational potential energy

energy stored in an object which
hias been raised upwards (also called
potential energy) 149

gravity the pull of one object on

another, which causes weight 134135

habitat the place where an
organism lives 38

haemoglobin a red subsiance
found inside red blood cells, which

Lransports axygen 4
heat energy cnergy being
transferred from a hot object 154

heliocentric model  a picture
of the solar system with the Sun at
the centre 172

humus the remains and
products of living things found

in the soil

hybrid an organism produced
when two organisms belonging to
different species breed together 54

igneous rock  rock formed
when ash or molten magma from
inside the Eaith cools and becomes solid 108

105, 106

Glossary and index @@

e
indicator asubstance that
changes 1o a different colour in acid
and alkali 92
irritant a substance that will
cause itching or sores o your body a0

joint  a place where two bones meet 12-13
joule the unit of energy (symbal J) 159

kinetic energy energy of a

moving ohject 152-153

lava molien rock (magma)
emerging ento the Earth’s surface 109

light energy cnergy we can sce

with our eyes 154
limestone a type of sedimentary

rock formed from grains of calcium

carbonate, from the shells of ammals 111

biquid maticr that has a fixed
volume but takes the shape of
its container bE-T71

magma molten rock from below
the Earth’ crust 108

malleable can be easily
hammered into shape 80, 84

mantle the layer of molten rock
below the crust of the Earth 122

melting changing from a solid to
& hequid Fr

melting point  the temperature
at which a sofid changes 1o a liquid ¥

meniscns the curve on the
surface of a ligquid 72

metamorphic rock  a type of
rock formed when other rocks are

subjected 1o heat and
pressure underground 1z

meteorites fragments of rock
that fall on the Earth from space 123



ééﬁé%ﬁb Glossary and index

Milky Way the galaxy in which

the salar system is found 174
minerals substances that make

up rock, for example mica and

quartz; each mineral is made of one

type of chemical 104
molten 0 a liquid state | 04

nerves groups of long cells thart
carry signals from one part of the

body to another )
newtral a substance that is

neither acid nor alkali, is at pH 7 g2, 94
neutralisation changing an acid

or alkali into a salution at pH 7 96-97

new Moon  when the side of the
Moon facing the Earth is entirely dark 170

newton the unit of force (symbol N 152

newtonmeter 2 scientfic
instrument used for measuring
forces (a foroemeter) 131

non-renewable energy
resources encrgy resources that
we are using up faster than they are

replaced, e.g fossil fuels 50
nucleus a part of a cell that
containe the chromosomes 30

opague light cannot pass through it a7

orbit the path of one object
around another, for example, the
Earth around the Sun L65

organ a part of an organism
made up of different tissues, which

carries out a particular function 7.8
organ system 2 group of organs
that carry out a particular function 8-9

organic matter material that
has been made by living organisms 24

organism a living thing 7
ozone hole a reduced amount
of the gas czone 1n the upper

atmosphere, over the Antarctic 3647
particles very small pieces of

muatter that everything is

made up of 69, 70-71, 75-7h
period  a division of tme

within an era 124
phase one of the stages in the

changing appearance of the Moon 170

planet a large, solid object in

arbit around the Sun or another siar 166167
pollution adding harmful things

to the environment 445
porous allows water (o pass

through it L10-111
potential energy encrgy stored

in an ohject 149
principle of conservation of

energy the idea that, although

energy can change from one form

to another, there is always the

same (otal amount; energy cannot

disappear, or appear from nowhere 159

producer an organism that wses
energy from sunlight 1o make food;

plants are producers 41
properties the frares of a

material, how it behaves BO-A2
protogoa MICIOSCOPIc

animal-like organisms 22
pull  a force which makes

something come towards you 128
push o force which makes

something move away from you 128



renewable energy resources
energy resources that will not run
olt, e wind 5l

rocky planets the four planets
nearest the Sun Mercury, Venus,

Earth and Mars) 167
root hair cell a cell on the

surface of a root that has a long
extension for absorbing water and minerals 34

sand a type of large particle
found in soil 105

sandstone a lype of sedimentary
rock formed when grains of sand
were pressed together 110

sediment fragments of rocks

carried in water, which are dropped

when the moving water slows down 110, 116
sedimentary rock rocks

formed by lavers af sediment being

squa,;hr.rl tngr.l:hcr ower millions

of years 110111

solar system  the Sun and all
the objects which travel arciund it L &6

solid matter that has a fixed shape 68, 71

sound energy energy we can
hear with our ears 155

source an object which produces
something; for example a star is a
saurce of ].i.g’l‘lt 165

species  a group of organisms
with similar features, thar can breed

and produce fertile offspring hE
star a giant ball of glowing gas in

space; the Sun 15 a star 168
steam  water vapour produced

when water hails 72
streamlined describes the shape

af an object that has low air resistance 139

T E————

Glossary and Index E'@J %

stretch  to pull something so that

it becormes longer 128
synovial Huid & thick fhaid that
lubricates joints 15
synthetic made by humans, not
naturally occurring 86

tectonic plates very large picces
of the Earth's crust that move about
very slowly 122

telescope a scientific instrumerit
which uses lenses or mirrors to help

us see distant objecis | 66
tendons  strong cords that join

mscles io bones 14
theories ideas o explain evidence 79

thermal energy cnergy stored
in a hot object

tissue a group of similar cells
that work together to carry out a
particular funcuon -

toxins poisons 28
translucent light can pass

thraugh it but you cannot see an

object through it Hi

transparent light can pass
through it and you can see through

it casily 86
turn o make something move
around or change direction 128

ultraviolet light light that we
cannot see, but that can damage
skin and eyes 46

Universal Indicator a mixture
of different indicators that gives a
range of colours in solutions of

different pH 94
Universe all the mater ancd
energy that exist 174-175

©
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vacuole a liquid-filled space

mside a oell a0
variables in an investigation,

sornething that can change 100
variation differences between

the individuals belonging to the

SAmE Species 5657
vibrate move backwards and

forwards repeatedly 70

virus a tiny partiche, not made of
cells, that can only reproduce mside

living cells 24
volume the amount of space

taken up by a solid, liquid or gas 68, 74
water vapour witer in the form

of a gas 72

weathering  wrar on rocks
caused by rain, wind, frost and
wemperature changes 114115

weight the force on an object
caused by another object’s gravity 134133

@
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