
Breathing and Respiration
Aerobic respiration:
glucose + oxygen → carbon dioxide + water

Anaerobic respiration:
glucose → lactic acid

Test for carbon dioxide:
• limewater (which it turns cloudy)
• an indicator (such as hydrogen 

carbonate) because it is acidic.

Breathing: the movement of muscles in the 
diaphragm and attached to the ribs.
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nicotine
makes arteries narrower, 
causes heart disease

tar

can cause cancer, coats lungs 
reducing surface area, can 
cause alveoli to break apart 
(emphysema)

carbon 
monoxide

stops red blood cells carrying so 
much oxygen

high 
temperature 
of smoke

stops cilia working so lungs are 
not cleaned and mucus collects

Ventilation: the movement of air into and 
out of the lungs.

Gas exchange: swapping one gas for 
another e.g. carbon dioxide for oxygen in 
humans.

Harmful effects of smoking:

Metals and their uses
Catalyst: substances that speed up 
chemical reactions without being used up 
themselves.

Oxidation: the reaction of metals with 
oxygen forming metal oxides. 
metal + oxygen → metal oxide

Rusting: the corrosion of iron. Rusting can 
be prevented by coating the iron with paint, 
plastic, etc. acts as a barrier to oxygen and 
water and stops iron rusting.

iron + water + oxygen → iron hydroxide

Alloys: mixtures of metals with one or 
more other elements they have different 
properties from the pure metal and so can 
be more useful.

Reactivity series: 
Some metals react very quickly; they are 
reactive. Other metals do not react quickly; 
they are unreactive.

Potassium
Sodium
Lithium
Calcium
Magnesium
Aluminium
Zinc
Iron
Tin
Lead
Copper
Mercury
Silver
Gold
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Infrared radiation: transfers energy through 
empty space and through transparent 
materials. Any hot or warm object gives off 
radiation. Dark, dull surfaces are good 
emitters and absorbers of radiation. Light, 
shiny surfaces are poor absorbers and 
emitters of radiation.

Sankey diagrams: show energy transfers 
(above is an example for a kettle). The 
width of each arrow shows the amount of 
energy it represents.
A measurement is accurate if it is close to 
the true value of the thing being measured. 
A measurement is precise if several 
measurements of the same thing give 
similar results. 

Magnets attract magnetic materials. The two 
ends of a bar magnet are called the north-
seeking pole and the south-seeking pole. A 
north pole and a south pole attract each 
other. Two north or two south poles repel 
each other.The space around a magnet where 
it has an effect is called its magnetic field. You 
can find the shape of the magnetic field using 
iron filings or using a plotting compass.The
Earth has a magnetic field. A compass is a 
small magnet that will point towards the 
Earth’s North Pole. But magnetic materials 
placed near a compass can change the 
direction that the compass points towards.

Mass: the amount of ‘matter’ something 
contains. Measured in kilograms (kg). 

Weight: the force of gravity pulling on a 
mass. It is a force, so measured in newtons
(N). We calculate weight by the formula:

weight (N) = mass (kg) × gravitational field 
strength (N/kg)

Gravitational field strength on Earth is 
approximately  = 10 (N/kg) 

A satellite is anything that orbits around a 
planet. The Moon is the only natural 
satellite of the Earth. Artificial satellites are 
put into orbit around the Earth or other 
planets. They can be used for taking 
pictures or transmitting TV programmes.

Energy Transfers
Conduction: takes place in solids and 
liquids. When particles gain energy they 
vibrate faster and further, and the 
vibrations are passed on. Metals are the 
best conductors. 
Convection: takes place in liquids and 
gases. When part of a fluid is heated, the 
particles spread further apart and the fluid 
becomes less dense. This makes it rise. As it 
rises it meets cooler fluid and passes the 
energy on. More cool fluid moves in to 
replace the rising fluid, setting up a 
convection current.

Earth and Space
The Sun, the planets and their moons make 
up the Solar System. We live on a planet
called the Earth. The Earth spins on its axis 
once every 24 hours. The Earth orbits
around the Sun. It takes one year to go 
around once.

The Earth’s axis is tilted. When the 
northern hemisphere is tilted towards the 
Sun it is summer in the UK. Days are longer 
than nights, and the Sun is higher in the 
sky. The Sun’s rays are more concentrated, 
so it feels hotter.


