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¢~ Moving Particles? What Makes Them Move?  \
The answer is “Heat Energy”.

whenyou add heatenergy to any substance, the particles in it do not get hotter... they get faster,
When something cools down, the particles do not get any colder... they go slower.

3 Heat Energy added.
—=—

Moving particles Particles move faster,
In a substance. Temperature has Increased.
The measurement we call “temperature” Is actually a measure of how fast
(on average) the particles are moving,

In a solld substance the particles cannot move around, but only vibrate.
When a solid is heated, the particles vibrate faster, but stifl stay in their fixed Place.

Note: The energy of a moving thing is called “Kinetic Eneray".
\The Moving-Particle Model is sometimes called the “Kinetic Theory (Model) of Matter”. ./

a2 Changes of State... Again )

With a knowledge of what heat energy  Evaporation
does to particles, we can explain what

Particles in a liquid %
happens In a change of state. o DUt ®‘ ®'é§®%

close together, but
move around among
Melting each other.
Particles In a solld are
vibrating, but ara held In
place by forces of
attractlon.

Heat

When heated, the
particles move faster.
Even at relatively low
temperatures, a few

particles have enough

Adding heat makes the * Added
particles vibrate faster. -\
The forces between them ()
are still there, but the
particies have more @ :

gas state. Some of the (@‘“

liquid is evaporating.
energy so the forces are P - _
almost overcome. L_ - & )
MZ’; Heat At a particular
At a certaln tempaerature ) d“’ temparature
_(the “melting point™ the @ (the “bolling point?)
particles break free from \ many of the particies

their positions and begin Q@s Y

reach the speed to
moving around. The SN

evaporate. Bubbles of &

forces are stlll there, but |y

@ " gas vapour form withln
unable to hold them. The W&/ ~ '\ the liquid... the liquid is &
particles are still close bolling.
together, but moving
among each other. The solld has meited!
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Viuch of our civilization’s foundations
such as government, democracy,
citizenship, educatlon and schools,
(blame theml) drama, law, public health
and medicine, etc, can be traced back to
the Greok civilization which flourished
over 2,000 years ago.

One of the most
influencial thinkers
of the time was
Aristotle (384.322 BCE).
He was one of the
first people (that we
know of) to try to
answer the quastion |3ii;

made of?”.

He decided that everything was made of
just 4 basic constituents, or “elements”;

earth, water, alr and fire.
“Element” means the most basic, simple thing.

About 1,000 years later, some great
thinkers in the Islamic cultures carried
on developments in Mathematics and
Science. Among other things, they

invented “Alchemy”.

|

Alchemy was partly practical
experimenting and partly mystical
magic. The basic alm of alchemy was to
“transmute” common metals into gold,
and to find chemicals which could make
someone immortal. From the alchemists
we get our legends of sorcerers like
Merlin the Magician.

Many alchemists were crooks who used
various “magical” tricks to fool people
into glving them money. From this,
alchemy got a very bad name.

.

What Are the Chemical “Elements”?

To answer that, you must know about some history...

substances of all matter.

4 For example,

)

However, the alchemists did discover many
facts about solids, liquids and gases. They
invented processes like distillation, filtration
and crystallisation and discovered new dyes
and other useful substances.

One of the Important processes they

developed was decomposition. This means
to break a substance down into simpler, more

| basic parts.

| Some substances could never pe
| decomposed any further, no matter what was
§ done to them. These became known as

“chemical elements”...

the most bhasic

when electricity was
discovered, It was found that water (one of
Aristotle’s elements) could be decomposed
into simpler substances.

You might aee this equipment
domonaetrated in class.

Using electrictty, water can be
broken down into 2 gases,

hydrogen and oxygen.

water —» hydrogen + oxygen

No matter what you do, hydrogen
and oxygen cannof be
decomposed Into anything else.

By about 1800, Alchemy had became the
modern science of Chemistry.

No more magic. Chemistry is based on the
idea that there are cartain substances which
are the simplest and most baslc. These
“elements” can be understood scientifically

in terms of particles, forces and energy, and
chemical reactions.

That's what this topic is about.

J
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a2 The Chemical Eiements TN

? i
We now know that about 90 chemical  The best way to learn about the elements
elements occur naturally on Earth. s to study the “Perlodic Table”, which is g

Another 20 (or so) can be made  speclal list of all the elements.
artificlally in nuclear reactors.

Yourteacher may give you a copy, or show
Of these elements, many are very rare.  you a wall chart.

All the famlliar substances on Earth are
composed of only about 20-30 of the  The first thing to do Is to look through |t
most common elements. and see how many elements you have

ydrogen already heard of.

The Periodic Table
of the Elements

calclum aluminium
iron

uranium
You may find many

more that you have
heard of. These are
Just a few that are
commonly known.

How to read the information
“Atomic Number”

Each element Is numbered, In order, across each row and then down
the table. This puts the elements In a numerical order, but It also gives
Information about atoms... datalls later.

Name of the Element

Chemical Symbol
Each element has a short-hand symbol. It Is always one capital latter,
OR If 2 letters, always a capital followed by a lower case letter,

“Atomic Mass”This number glves the mass, or weight,

of an atom of this element.

l ?
Why not put the elements in a simple rectangular box table?

The Periodic Table has this shape so that elements that are simllar to each other

are under each other, or In “groups” and “blocks"'.

It is called “periodic” because it has patterns that re-occur in a regular pattern.

\ You will learn these patterns as you learn more about Chemistry.

/
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r The Elements & Particle Theory TN

One Type of Particle = Element
An element is a substance made entirely of identical particles.

Element 1 Element 2 Elemen

The particles within each element are all the same.
The particles of one element are different to the particles of another element,

=
w

. 2 QIII8re 2 I B e ' icles o different eleme _:
Youare already aware that these “particles”  you will learn more about the parts of
are really‘atgmg. atoms, and the structure of atoms at a

later stage. For now, just know that
every atom of a partlcular element

contains a fixed number of electrons.

Number of = Atomic
Electrons Number

T,

® The Atomic Number shown in the Periodic

of smaller parts, / a Table tells you how many electrons each

including the glectroris, which yod learit type of atom has. So, hydrogen has 1,
\about when you studled electricify. hellum has 2, uranium has 82, and so on. /
é Definitions for What is an “Element” N

To summarise some important ideas covered so far,
you should note that we now have a varlety of ways to define “element”,

; ; R e

At this stage, you should learn both the definitions ab

The information below is also very useful.
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2 Technological Inventions Affect Science
Starting about 200 years ago, the new Sclence of Chemistry went through
a period of rapld development. One of the main areas of progress
was the discovery of many new chemical elements.

These discoveries were made possible by a new technology... Electricity,

Volta’s Pile Davy’s Discoveries

The Itallan scientist Alessandro Volta  Using the new and mysterious forces of
had discovered that the strange energy  electricity, Davy began decomposing
called elecfricity could be made using chemical substances.

metal plates separated by paper soaked
in salt solution. The device was called
“Volta's Pile”.

Copying Is permitted according to the Site Licence Conditions only

ﬂ

Some substances were thought to be
elements, hut Davy decomposed them.
Therefore, they were really compounds,

and he discovered new elements
within them. Eventually, he ajmost

In fact, he had invented the
electrical hattery. No-one

Sir Humphry Davy

had any idea why It worked doubled the count of known

or what electricity was. chemical elements and get
Chemistry on a new course.

Humphry Davy (English,

1778-1829) experimented Davy died relatively young,

with this new technology

B robably from the effects of
and found that It could

breathing toxic fumes from his

The largest atoms which occur paturally
on Earth are those of uranium. For many
yeoars it was belleved that atoms larger
than uranlum could not exist.

When nuclear reactors were first bullt
(tight military secrets to start with) it
was discovered

that atoms
larger than
uranium

could he made
artificially by
bombarding large
atoms with neutrons
in the nuclear reactor.
All trans-uranium elements ™
@e radioactive.

%

decompose chemicals. experiments.

- J
( Modern Research to Find New Elements N
if you read a Science text from 50 years ago, it will probably state
very definitely that there are exactly 92 chemical elements.

Look at a modern Periodic Table and it will list well over 100.
Trans-Uranium Elements The manufacture of some “trans-

uranium” elements 18 now routine.
Element 95, Americium, Is made for use

in everyday devices such as smoke
detectors.

Elements up to No0.118 have been
confirmed to exist, but they have not
been named above No.111 because only
about 3 single atoms of some have ever
been made.

elona
e detector

hout Rl g

J

Year 7-8 Toplc 8 Elemanis & Compounds
copyright ® 2008 keep K simple sclence
yowy keeplisimplescionce.com ag



,eep it simple sc!eﬂ

Copying Is permitted according to the Site Licanca Conditlons only

-~

It will help future learning if you begin to
learn the chemical symbols for some of the
common elements.

As you study them, you may notice
something that nseds to be explained.

Most elements have chemical symbols that
match their name:

e.g. Ca = calcium, N = nitrogen, etc.

n
What about Na = sodium, Pb = lead, or
Fe = iron. These seem to make no gsense.
VWhat is the reason for this?

The Chemical Symbols for the Elements

N\

The elements with “nonsense” symbols are
mostly those that were known to the
alchemists, and used to have different
names.

Their modern symbols still refer to their old
names. (Mostly Latin) Examples:

Element  Old Name

iron ferrum Fe
silver argentum Ag
copper guprum Cu
gold aurum Au
lead plumpbum Ph

{from which we get “plumber”, a lead-pipe worker)

Worksheet 1
The Elements

Fill In the blanks
The ancient Gresk, a).........coiemrivimrerenas
believed that everything was made of 4
“elements”; earth, alr, b).......covrerere.. and

The aim of Alchemy was to turn ordinary
metals Into €)...ccniineienivines andtofinda
chemical which could make a person

While searching for these Impossible
chemicals, the alchemists discovered
many new chemicals and invented
equipment and processes such as
filtration and @)....c..cccevververnrnnnene.

By learning to break chemicals down into
the simplest parts (“f).....cccccvccmncniiiinnnnes "
the true concept of a chemical element
was finally discovered.

Student Name...........cccreerveeeressernns T

We now know there are about g)............
naturally occurring elements. These are
listed on the h)........... erarsenserene Table.
Each element has its own unique
) O -1 [« B ) O
number.

An element can be defined as a
substance composed of atoms which

are K)owooonsseenins sonmensmneassn . It can
also be defined as a substance which
cannot be l).......ceurnee. into anything
simpler.

Each element’s atoms have the same
number of M).....ccevvicinrecinierenenn, . This
number s egual to the n)..............
shown on the Perlodic

Table.
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Activity sheet — Changes of state m

Boiling and melting points

£ 1 Read the following passage and circle the correctly spelt word in each pair.

The (boiling/boling) point of a substance is the (temperatur/temperature) at which a
substance changes state from a (liquid/ligid) to a gas. The melting point of a substance s
the temperature at which a substance changes state from a (soilid/solid) to a liquid. Different

substances have different melting and boiling points. For (pure/prue) water, the melting
point is 0°C and the bailing point is 100°C.

If the temperature is above a substance’s boiling point, the substance is a (gas/gase). If the
temperature is between a substance’s melting and boiling point, the substance is a liuid.
Below its melting point, a substance is a solid. Substances that have a (mealting/melting)
and boiling point below room temperature (around 20°C) are usually gases.

2 Use the information in the following table to answer the questions below.

Substance 'Melting point °C Boiling point °C
Iron 1535 2750
Mercury -39 357
Pure water 0 100
Oxygen -218 -183

a What state of matter is oxygen at 25°C?

b At 25°C, what state of matter is mercury?

¢ Is 25°C above or below the melting point of iron?

d What temperature must iron be heated to before it will change from a gas to
a liquid?

e What temperature does oxygen have to be before it will change from a gas to
a liquid?

f Is 25°C above the melting point but below the b p for
water?

g Which substance listed in the table has the lowest melting point?

BoLreimeny
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Activity sheet - Atoms and elements m

Atoms and elements

15 1 Use the words in the word bank to complete the passage below.

Everything around us, and all the things we use are made of
m . All materials are made up of tiny p
called atoms. Although there are millions of different materials that

exist, they are made up of just over 100 different elements. An element is
a substance that cannot be split into anything simpler. E

contain only o type of a . For example,
iron is an element made up of iron atoms. Carbon, which is found in all
I things, is made up of ¢ atoms.

Marble is not an element, because the atoms in marble are not
allthe s

2 Unscramble these important words used in the passage above.

mstao mtseene|

e ——
Word bank
living
particles
atom
Elements
one

carbon
materials
same

tmiareasi rsceaptil

3 Circle the correct answer.

instead of saying particle, sometimes scientists use the word element / material /

atom / carbon.

of elements. Label them.

98¢

Diagram 1 Diagram 2
5 Diagram 1 is made up of type of element.
6 Diagram 2 is made up of different elements,

Look at the diagrams below and decide which is an element and which is a mixture
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Activ‘igx .s!l‘e.ef .-.I;\E?ms and elements m

Naming elements

0  Use the Resource sheet 'The periodic table (1), the periodic table on the inside front
cover, and the word bank below to help you solve the riddles and complete the table
below. Each riddle gives a clue about what the name of the element sounds like.

For each riddle:

1 Write down the element’s full name Word bank
and its symbol. Po He Li Es B Au Br

Hg Cu Sn Fe Eu Ar Ba

2 Classify it as a metal or non-metal.

Riddle Element name Symbol Metal or
non-metal

What you hope a doctor can do

What a weightlifter does

Male sibling of someone

What a gravedigger has to do

A kind of sausage, also known as
devon

Closest planet to the sun

Once someone leaves they ...

Rhymes with what you put rubbish in

What you get when you win

Used to remove wrinkles from
clothes

Dull and unexciting

A very clever element

What you do with a lasso

A slang name for a policeman
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Activity sheet - Matter

What is matter?

1> 1 Use the words in the word bank to complete the passage below.

Everything in the world belongs to two groups:e or

m .Energy makes things happen. Different

forms of energy include | S and

h .Matter is anything that can be w

and thattakesup s .All material objects are made up

of matter.

Living o like plants and a are also made

up of matter.

Matter can be eitheras A or

g .These are known as the three s of
matter. Water can exist in all three of these states.

2 Decide which of the following are matter and which are forms of
energy. Write them in the table below.

car electricity  iPad thunder
petrol  heat oxygen lightning
Matter Energy

——————

Word bank
light

solid
matter
heat

gas
energy
sound
organisms
states
space
liquid
weighed
animals

3 Water can be a solid, a liquid or a gas.Match each form of water to the correct state,

solid water vapour
liguid ice
gas liquid water

AT YT,
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