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Everything that exists can be put into three groups - solids, liquids and gases. The state of 
a material is determined by how the particles (that make up the object) are arranged and 
how fast they are moving.

Solid Liquid Gas

Solid LiquidGas

ACTIVITY

Draw a table like the one below. 
Look around you and try to complete the 
table.

SOLIDS, LIQUIDS AND GASES

RESOURCES - YOU WILL NEED

• Ruler
• Pencil
• Paper.

Cube (solid)
Jacek Kino / VWPics / Alamy Stock Photo

Liquid
tim gartside / Alamy Stock Photo

Gas
A.P.S. (UK) / Alamy Stock 
PhotoPhoto



MODERN LIVING AND ENERGY - SECTION 1  
ENERGY CONCEPTS AND USE

3

All objects are made of particles. How these particles are arranged and how they move 
determines the state of matter (solid, liquid or a gas).

SOLIDS

In a solid all the particles are arranged in an orderly way. 
The particles are tightly packed together and can only 
vibrate. A solid will stay in one shape.

LIQUIDS

In a liquid the particles are quite close to each other 
but they can now begin to move over each other. The 
particles now move around slowly and bump into each 
other. A liquid will take the shape of the base of any 
container.

GASES

The particles within a gas are far apart and move quite 
quickly. They are no longer arranged in an orderly way. 
There is a lot of space between the particles of a gas, so 
it can be squashed (compressed), forcing the particles 
closer together. This increases the pressure like in an 
aerosol can. The particles of a gas will spread to take the 
shape of the whole container.

SOLIDS, LIQUIDS AND GASES

Solid particles
Unable to trace copyright, please contact 
us if you are the copyright holder.

Liquid particles
Unable to trace copyright, please contact 
us if you are the copyright holder.

Gas particles
Unable to trace copyright, please contact 
us if you are the copyright holder.
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ACTIVITY

Make a poster, showing how the particles are arranged in solids, liquids and gases. 

Your poster should also give examples of solids, liquids and gases.

RESOURCES - YOU WILL NEED

• Ruler
• Pencil
• Paper
• Glue
• Scissors
• Magazines.
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The kinetic theory explains the properties of the three different states of matter. The 
particles in the three states of matter (solids, liquids and gases) have different amounts of 
energy. This energy allows the particles to move and have different arrangements.

Solid Liquid Gas

Particle 
movement

The particles are 
fixed in one place 
and vibrate

The particles can 
move around 
slowly and move 
over each other

The particles move 
very quickly and in 
all directions

Particle 
arrangement

The particles are 
tightly packed 
together and are 
arranged in rows

The particles are 
close together but 
are in a random 
arrangement

The particles are 
far apart and move 
randomly

Diagram

THE KINETIC THEORY
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Heat energy (thermal energy) can be transferred across particles in an object. This can 
cause the object to change its state of matter. 

Water exists in all three states of matter naturally (ice, liquid water and steam). If you put 
water somewhere very cold the particles making up the water will be warmer than the air 
around them. This makes the particles lose thermal energy to their surroundings. This 
causes the water to become colder, the particles to move more slowly and eventually the 
liquid water becomes solid - ice.

If you put water somewhere hot the particles will be colder than the air around them. This 
makes the particles gain thermal energy from their surroundings. This causes the water to 
become hotter, the particles to move faster and eventually the liquid water becomes gas - 
steam.

HEAT ENERGY AND THE STATE OF MATTER

Heat energy
Copied with permission from middleschoolchemistry.com
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CONDUCTION, CONVECTION AND RADIATION

CONDUCTION

Thermal energy moves through a substance by a process called conduction. This 
means that when one area is heated, or thermal energy is added, the energy is passed 
from particle to particle until all 
of the particles have gained 
energy. Metals are examples of 
good conductors. However, glass 
and plastics are not very good 
conductors. Poor conductors  
are called insulators.
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Metal Time for pin to drop (seconds)

Iron

Copper

Brass

Aluminium

Conduction Activity
SASOL Inzalo Foundation 

ACTIVITY

1. Stick the flat end of a drawing pin to the end of each of the metal rods using the 
 Vaseline. Try to use the same amount of Vaseline for each drawing pin.
2. Place the cardboard on the tripod.
3. Balance the metal rods on the cardboard so that one end of each rod is over the 
 Bunsen burner.
4. Light the Bunsen burner. 
5. Using a stopwatch, measure how long it takes for each of the pins to drop off.
6. Record your results in a table.
7. Draw a bar graph to illustrate your results.

 
RESOURCES - YOU WILL 
NEED

Bunsen burner, Vaseline, 
metal rods (copper, iron, 
brass and aluminium), 
stopwatch, drawing pins, 
tripod, cardboard or paper, 
matches
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CONVECTION
Liquids and gases are fluid. Their 
particles can move from place to place. 
Convection happens when particles with 
a lot of thermal energy move and take 
the place of particles with less thermal 
energy. Thermal energy is transferred 
from hotter places to cooler places by 
convection.

RADIATION

Unlike conduction and convection, which 
need particles, heat can be transferred 
by radiation (infrared). The process of 
radiation can work through the vacuum of 
space. This is how we can feel the heat of 
the Sun even though it is 93 000 000 miles 
away from the Earth.

Radiator
Precision Graphics 

Convection
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DIFFERENT SURFACES

Some surfaces are better than others at reflecting and absorbing heat (infrared radiation).

Surface Ability to reflect infrared radiation Ability to absorb infrared radiation

Dull Poor Good

Rough Poor Good

Shiny Good Poor
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ACTIVITY

This experiment will measure the change in temperature due to heat loss from a dull 
(black) and a shiny (silver) surface. 

RESOURCES - YOU WILL 
NEED

• boiling water
• two conical flasks
• black paper
• aluminium foil
• two rubber bungs with 
 thermometers
• a stop clock. 

METHOD

1.  Place 100 cm3 of freshly boiled water into the two conical flasks.
2.  Insert the bungs containing thermometers.
3.  After 2 minutes, record the temperature (this is your temperature at 0 seconds).
4.  Take the temperature every 2 minutes and record your results.

Radiation experiment
Unable to trace copyright, please contact us if you are the copyright holder.
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TO DO

Draw a table like the one below to record your results. Draw a graph of the results shown 
in your table. 

Time
(minutes)

Temperature of black 
flask (oC)

Temperature of shiny 
flask (o C)

0

2

4

6

8

10

12

14

16

18
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USEFUL ENERGY TRANSFERS AND WASTED ENERGY

There are ten common energy types which need to be remembered. The easiest way to 
remember them is to make a word or phrase out of them. 

The first letter of each word is the first letter of each energy type.

Lee - Eats - Hot - Soup - Most - Evenings - Kicking - Gravel - Not - Chippings.

• Light
• Electrical
• Heat (thermal energy)
• Sound
• Magnetic
• Elastic potential
• Kinetic (movement energy)
• Gravitational potential
• Nuclear
• Chemical.

The important thing to remember is that energy is never created or destroyed - it is only 
ever changed. For example in a battery-powered toy car, the chemical energy in the 
battery is changed into kinetic energy as the car moves.

CHANGED TO 
CHEMICAL KINETIC 

Batteries
rakim / getty imagesholder.

Toy car
Maryana Lyubenko / Alamy Stock Photo
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Some energy changes are good (called useful energy changes). However, many energy 
changes are negative, called waste energy. Waste energy is a change that happens that 
we don’t necessarily want.

For example, televisions change electrical energy into light and sound (useful energy).
However, they also produce heat energy that we don’t need making the television get hot; 
this is waste energy.

CHANGED TO 

SOUND 

HEAT 

LIGHT 

ACTIVITY

Describe the energy changes in the following by drawing diagrams like the one above. 
In your diagram, show the useful energy and the wasted energy.

1. Nuclear power station. 
2. A bouncing ball.
3. A light bulb.
4. A wind turbine.
5. A hair dryer.

Cost of electricity
Science Photo Library / 
Alamy Stock Photo

TV screen 
RosaIreneBetancourt 9 / 
Alamy Stock Photo
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ENERGY AT HOME

ENERGY BANDING

Because energy changes include waste energy (the energy change that we don’t want), 
appliances have an energy banding system to give customers an idea about how much 
useful energy is given out compared to how much waste energy is given out. The higher 
the energy banding the less waste energy and the more useful energy. This balance is 
called the appliance’s efficiency. The higher the banding, the more efficient.

All appliances have an energy rating. Those with low ratings are more expensive to run 
because there is a lot of waste energy, making them inefficient. Appliances with a high 
rating are cheaper to run because they have very little waste energy.

Energy bands
Unable to trace copyright, please contact us if you are the 
copyright holder.
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THERMAL ENERGY AT HOME (HEAT LOSS AT HOME)

Look at this image showing heat loss from a house.

Most houses lose heat through the walls, windows and roof. This can be seen in the 
infrared image above. The hotter parts of the house (where thermal energy is being lost) is 
shown as red.

Heat energy is lost from homes by conduction through the walls, the roof and windows. It 
is also lost from homes by convection. Gaps in doors and windows allow cold air to enter 
and convection currents transfer heat energy away. Heat energy also leaves the house by 
radiation through the walls, roof and windows.

Heat loss at home
Suljo / Getty Images
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WAYS TO REDUCE HEAT LOSS

There are simple ways to reduce the loss of thermal energy. 

• Carpets
• Curtains on windows
• Draught excluders around doors.

Heat loss through windows can be reduced by fitting double 
glazing. The gap between the two panes of glass is filled with 
air so heat loss by conduction is reduced. This is because air 
is a poor conductor of heat. 

Heat loss through walls can be reduced by fitting cavity wall 
insulation. This involves blowing insulating material into the 
gap between the brick and the inside wall, which reduces 
the heat loss by conduction. The material also prevents 
air circulating inside the cavity which reduces heat loss by 
convection.

Heat loss through the roof can be reduced by laying loft 
insulation. This works in a similar way to cavity wall insulation.

Double glazing 
Stocksolutions / Alamy Stock 
Photo

Rockwool
Universal Images Group North 
America LLC / Alamy Stock Photo

Cavity wall insulation
Universal Images Group North America LLC / Alamy 
Stock Photo

Attic insulation
Paul Glendell / Alamy Stock Photo


