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Electromagnetic Radiation Circus – teachers’ notes 
 
Radio Waves 

 Small battery-operated radio 

 Cardboard box big enough for radio to fit in with lid closed 

 A couple of plastic trays large enough to surround the radio (one under, one over) 

 Aluminium foil 
 
Students are to test what can block radio waves by surrounding the radio with different 
materials and seeing if the radio can still pick up a signal.  They should find that radio waves 
can travel through cardboard and plastic but not so well through aluminium foil (which 
reflects the waves). 
 
Students could go on to investigate: 

 whether these materials block AM and FM to different extents; 

 whether the aluminium foil has to completely surround the radio or not (it does, to 
have a significant effect); 

 whether a wire mesh (something like chicken wire) can block radio waves (which it 
should – look up ‘Faraday cage’ for more information); 

 how these ideas are used in blocking unwanted radio waves from being received by 
radio telescopes or radar equipment. 

 

Microwaves 
Students are given a microwave transmitter and receiver, such as school science 
departments often have (usually for use by A-level students investigating microwave 
interference).  They investigate what materials microwaves can and can’t penetrate, 
including a metal grille (school microwave kits usually come with one) which will block 
microwaves.  This often surprises students because it has gaps in it which they expect 
microwaves to be able to pass through. 
 
Students could go on to use the internet to investigate: 

 why a metal grille or mesh stops microwaves 

 how a microwave oven works 
 

Infra-Red Waves (1) 
Most classrooms have a projector with a remote control, but if not you could bring in another 
remote-controlled device for this experiment, such as a television or DVD player.  If students 
are going to be using the buttons repeatedly, they should be advised not to keep turning the 
device on and off but instead to conduct their tests using a different control such as the 
‘magnification’, ‘mute’ or ‘menu’ button. 
 
Students then simply test what the remote control signal, which will be an infra-red wave, 
can and can’t pass through. 
 
NOTE: some remote controls emit radio rather than infra-red, so check which type you have. 
 
Students could go on to investigate: 

 numbers of layers of different materials; 

 the effect of distance on the working of the remote control; 
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 whether the infra-red radiation emitted by the remote control can be detected by a 
digital camera (it usually can). 

 
Infra-Red Waves (2) 
Students are given an infra-red lamp (‘heat lamp’) to investigate.  They can use an infrared 
thermometer and a metre ruler to find the relationship between temperature and distance.  
They may need something to rest the thermometer on when taking measurements, as it can 
be difficult to hold it steady.  Care should be taken not to place anything heat-sensitive close 
to the lamp. 
 
Students could go on to investigate: 

 drawing a graph of temperature vs. distance; 

 why the temperature drops off in the way that it does; 

 whether other objects in the room are emitting infrared radiation; 

 the limitations of infrared cameras (e.g. the idea that different materials have different 
emissivities which makes them emit differently even at the same temperature) by 
using the internet to do research. 

 
Visible 
Students are given a ray box with a slit to investigate creating a spectrum using prisms, 
reflection using mirrors and refraction with a rectangular Perspex/glass block. 
 
Students can go on to draw diagrams of incident rays, normal, angle of incident and 
reflection etc. 

 
Ultra-Violet Waves 
Students are given an ultra-violet lamp and some acetates (OHTs), along with a couple of 
different sunscreens.  These could be two different brands claiming the same sun protection 
factor (SPF), or two different SPFs.  As an ultra-violet detector they can use a piece of 
fluorescent mineral (e.g. fluorite), a white object, or fluorescent beads. 
 
They then smear sunscreen onto an acetate and see whether the ultra-violet radiation can 
still pass through. 
 
Students could go on to investigate: 

 how much sunscreen is needed to significantly block the radiation; 

 whether ultra-violet radiation can pass through a sheet of glass; 

 or they could be given a selection of minerals and asked to search for fluorescent 
samples. 

 

X-ray 
Pictures for students to look at, build the skeleton. 
 
Students can go on to investigate: 

 how x-ray pictures are taken. 

 


