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Matter

• Anything that has mass and occupies space ( has volume)

– Mass - mg, g, kg, tons

– Volume - mmᵌ, cmᵌ, mᵌ

• All matter is made up of tiny particles called atoms



Atoms

• Smallest building blocks of matter

• Smallest units that make up elements

• Cannot be broken down into simpler substances

• Only visible through an electron microscope



Atoms

Atoms

ATOMS-building blocks of matter 

Sub-atoms particles 
-protrons, 

neutrons,electrons

Pure elements-
elements and 

compound  



• Is made up of tiny 
particles

• Our bodies and 
everything we see, 
taste, or smell are 
made up by matter

Matter

• Building blocks of 
all matter

• Are very small to 
see even with the 
best microscopes

Atoms • Periodic table of 
elements (Pg 162)

• Elements are 
made up of atoms 
of the same kind 
and cannot be 
broken down into 
other elements

Elements



Atoms are made up of sub-atomic particles.
1. Electrons
2. Protons
3. Neutrons 





are neutralNeutrons
• No electric charge

are negativeElectrons
• Has negative charge  (-)

are positiveProtons
• Has positive charge (+)

Nucleus – the central region in an atom



Cannot be 
separated by 

physical means

Matter (two kinds) 

Pure 
substance –

elements and 
compounds

mixture



The periodic table, also known as the periodic 

table of elements, is a tabular display of 

the chemical elements, which are arranged 

by atomic number, electron configuration, and 

recurring chemical properties.

Elements in a periodic table







The first 20 elements of the periodic table :
1.H —Hydrogen
2.He—Helium
3.Li—Lithium
4.Be—Beryllium
5.B—Boron
6.C—Carbon
7.N—Nitrogen
8.O—Oxygen
9.F—Fluorine
10.Ne—Neon
11.Na—Sodium
12.Mg—Magnesium
13.Al—Aluminum
14.Si—Silicon
15.P—Phosphorus
16.S—Sulfur
17.Cl—Chlorine
18.Ar—Argon
19.K—Potassium
20.Ca—Calcium





Determining the number of subatomic 
particles

Use information from the periodic table

• Number of protons = atomic number

• Number of electrons = atomic number

• Number of particles in the nucleus = mass number

• Number of neutrons = mass number – atomic number 



ELEMENT

Has pure substances. Cannot be 
broken down into simpler 
substances. Use one or two letter 
symbol for an element’s name e.g. 
H for hydrogen, C for calcium, CI 
for chlorine

COMPOUND

• Has pure substances that has two 
or more kinds of atoms. Can be 
broken down into its elements by 
reaction or electrolysis. Each 
compound has chemical formula 
that shows which element are 
present in the compound and how 
many atoms of each element there 
are in one molecule e.g. the 
chemical formula for water 𝐻20



NAME OF COMPOUND

• The chemical of a compound is worked out using the elements that 
make up the compound. e.g. sodium chloride or table salt (NaCl) is 
made of elements sodium(Na) and chlorine(Cl). Hydrogen 
sulphide(HS) is made of the elements hydrogen and sulfur.magnesium 
oxide(MgO) is made of elements magnesium and oxygen.
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CHEMICAL REACTIOS

• During chemical reactions, materials are changed into new materials with 
new chemical and physical properties.

• The materials we start with are called reactants, and the new materials 
that form are called products.

• During a chemical reaction, atoms are rearranged. This requires that bonds 
be broken in the reactants and new bonds be formed in the products.

In this chapter we are going to build on these ideas. We will focus on two 
things:

• how to write chemical reaction equations; and

• how to balance chemical reaction equations.



compounds on three different levels
• Macroscopic

• Microscopic

• Submicroscopic



The water molecule on the top right shows what a particle of water would look like 

(i). We cannot see water particles with our eyes, therefore we have to imagine them. 

This is why the water molecule is inside a thought bubble. We call this 

a submicroscopic representation.

The beaker of water shows what water looks like to our eyes (ii). We call this 

a macroscopic representation, because it is observable. That means it can be 
observed by using our senses such as seeing, feeling, hearing, tasting or touching.

The chemical formula on the left uses chemical symbols to represent water (iii). We 

have learnt that chemical formulae are made up of element symbols. We can think of 

chemical symbols and formulae as a chemical 'language', because they tell a story. 

The 'story' told by the formula H2O is that a water molecule consists of two atoms of H 

and one atom of O. The formula 'H2O' is a microscopic /symbolic representation.







CHEMICAL EQUATIONS
1. Word equation

hydrogen + oxygen→ water

2. Picture equation

3. Chemical equation (balanced)

2 H2 + O2→2 H2O



PICTURE,WORD AND CHEMICAL FORMULA





CHEMICAL FORMULAS
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The particle model of matter

• Model used to explain the properties of matter

• Matter is made up of tiny particles

– Atoms and molecules

• There are empty spaces between particles

– There is nothing, not even air

• Particles are arranged differently in a solid, 
liquid and gas

• Particles are constantly moving

• There are forces of attraction and repulsion 
between particles



Three states of matter



In a Solid, particles:
• Are packed closely together in a regular 

arrangement
• Have small spaces between them, cant be 

compressed
• Don’t move around, vibrate in a fixed position
• Have strong forces holding them together

In a liquid, the particles:
• Are loosely arranged but still quite close 

together
• Move quite fast and slide past each other
• Have small spaces between them
• Have strong forces holding them together

In a gas, the particles:
• Have no particular arrangement 
• Move around very quickly and freely
• Fill any space freely
• Have large spaces between them



Energy and particle movement

• Adding energy (heat) makes particles move 
faster

• Kinetic energy – the energy found in moving 
objects or particles

• Removing energy (heat) makes particles slow 
down

• Pot of water on the stove

– Water particles heat up, gain energy and 
eventually start to boil and evaporate



Movement of particles 

Diffusion

• The random movement of particles from a region 
of high concentration to a region of low 
concentration until equilibrium is reached

• Faster in gases than in liquids

– Gas particles move faster than liquid particles 

















Pressure 

• It is the pressure of particles pressing against 
something

• Gases can be compressed (blowing air into a 
balloon)

• Solids and liquids can’t be compressed (no 
enough space between particles)



Pressure from bumping particles
• Gas particles move around fast in all directions

– Bump into each other (collide) and the sides of 
the container 

– When they hit the sides of a container they exert 
pressure

Increasing pressure of a gas

• Pump more gas into a container 

– More gas particles, more collisions, increases 
pressure

• Make the volume of the container smaller

– Increases collisions
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