
P13 electromagnetic waves
Big idea: radiation transfers energy

Key Vocabulary

Electromagnetic 
wave (EM radiation)

Electric and magnetic 
disturbances that can be used 
to transfer energy. They are 

transverse waves

Wavelength The distance between two 
peaks on a wave

Frequency The number of complete 
waves travelling past a point 

per second

Absorption (of EM 
radiation)

When matter takes up the 
energy of an electromagnetic 

wave

Emission (of EM 
radiation)

When matter gives out an 
electromagnetic wave

Total internal 
reflection

When light hits the internal 
surface of a material (such as 

glass) and rather than 
refracting is reflected back 

into the material

Ionising radiation When radiation has enough 
energy to ionise an atom

Core focus

All learners

HT only

Triple 
science only

Infrared required practical
Different surfaces will absorb and emit infrared radiation (IR) at different 
rates. We carry out an experiment to measure this effect by having 4 different 
containers with different surfaces. The different surfaces tested are; shiny 
white, shiny black, matt white, matt black.

To test emission of IR, place 100cm3 of freshly boiled water into each 
container and measure the initial temperature. After 5 minutes measure the 
final temperature. The more the water has cooled the more IR has been 
emitted.

To test the absorption of IR place 100cm3 of cool water into the containers 
and place equidistant from an IR heater. Measure the initial temperature and 
the temperature after 5 minutes. The greater the increase in temperature, the 
more IR has been absorbed.

.

Uses of non-ionising 
radiation

Radio waves
Radio waves have the longest wavelengths 
and lowest frequencies. They are used in 
communication both in radios and in 
Bluetooth devices

Microwaves
Microwaves are used in communication 
with satellites as they can pass through the 
atmosphere. Microwaves also carry mobile 
phone signals.
Microwaves can be hazardous as they can 
penetrate your body and heat up internal 
parts of the body

Infrared
Infrared is used in optical fibres to carry 
information. TV remotes also use infrared 
radiation to carry the instruction from the 
handset to the TV.

Visible light
Visible light is what we see. White light is a 
mixture of all the colours and can be split 
into a rainbow by a prism. Visible light is 
used alongside infrared radiation in fibre 
optic cables.

Uses of Ionising 
radiation

Ultraviolet
Some chemicals emit visible light as a result 
of absorbing ultraviolet light. This can be 
used in fluorescent materials and in 
checking the authenticity of bank notes. 
Ultraviolet light is given off by the sun and 
can increase your risk from skin cancer if 
you have too much exposure.

X-rays
X-rays pass through the soft parts of your 
body but are absorbed by the more dense 
parts such as bones. This lets us use X-rays 
to image broken bones without any 
invasive procedures. As X-rays are ionising 
prolonged exposure can increase the 
chance of developing cancer, for this 
reason X-ray technicians will either wear a 
lead apron or go into a separate room 
during the procedure.

Gamma rays
Gamma rays have the shortest wavelength 
and carry the most energy. Gamma rays 
can be used to sterilise medical equipment 
by killing any bacteria on it. Gamma rays 
are also used to sterilise food once it is in 
the package.

EM spectrum

The EM spectrum starts with radio waves 
which have a very large wavelength but a 
relatively low frequency. As you move 
along the spectrum the wavelength 
decreases and frequency increases. 

Radio waves have the lowest energy and 
gamma rays have the highest energy.

All EM waves travel at the speed of light 

𝟑𝟑 × 𝟏𝟏𝟏𝟏𝟖𝟖 ⁄𝒎𝒎 𝒔𝒔

The surface which should 
emit and absorb the most is 
the matt black surface. The 
shiny white surface should 
absorb and emit the least IR.
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