
Introduction

The speed of light is around 300,000,000 metres per second. All forms of electromagnetic 
radiation travel at this speed, including visible light, radio waves and microwaves. Normally 
you would measure the speed of something by timing it over a measured distance. The speed is 
then worked out by dividing the distance by the time taken to cover it. This is not at all easy to 
do with microwaves and other forms of electromagnetic radiation. But it is possible to measure 
light speed using a microwave oven, a slice of bread and butter, and a ruler.

Ideas for extension activities

Try using a large block of chocolate instead of a slice of bread and butter. This works best if 
you put it on a paper plate in the fridge for a while first. Take care when you do the 
experiment, as it is easy to leave the oven on for too long. When this happens, the chocolate 
begins to burn. This makes it all very smelly and you cannot measure the distance between the 
melted parts properly. You will not enjoy eating your results afterwards, either.

If the frequency of your microwave oven is given in GHz and you measure the distance in cm:
light speed = distance × frequency × 10,000,000

This might help if you cannot download or use the spreadsheet.

Curriculum links: Key Stage 2 (ages 7 to 11)

From Sc1 (Scientific enquiry):

1 Ideas and evidence in science
 1 It is important to test ideas using evidence from observation and measurement.
 2e  Use simple equipment and materials appropriately and take action to control   
  risks.
 2g  Check observations and measurements by repeating them where appropriate.
 2j Use observations, measurements or other data to draw conclusions.

Curriculum links: Key Stage 3 (ages 11 to 14)

1 Key concepts
 1.1  Scientific thinking
  1.1a Use scientific ideas and models to explain phenomena, and to develop   
   them creatively to generate and test theories.
2 Key processes
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 2.1  Practical and enquiry skills
  2.1b Able to assess risk and work safely in the laboratory, field and   
   workplace.
  2.1c Plan and carry out practical and investigative activities, both   
   individually and in groups.
3 Range and content
 3.1 Energy, electricity and forces
  3.1a  Energy can be transferred usefully, stored, or dissipated, but cannot be  
   created or destroyed.

Curriculum links: Key Stage 4 (ages 14 to 16)

1 How Science Works
 1.1 Data, evidence, theories and explanations
  1.1a Know how scientific data can be collected and analysed.
  1.1b Know how interpretation of data, using creative thought, provides  
   evidence to test ideas and develop theories.
 1.2 Practical and enquiry skills
  1.2a Plan to test a scientific idea, answer a scientific question, or solve a  
   scientific problem.
  1.2c Able to work accurately and safely, individually and with others, when  
   collecting first-hand data.
2 Breadth of study
 2.3 Energy, electricity and radiations
  2.3c Radiations, including ionising radiations, can transfer energy. 


