
These notes accompany the hands-on video guide and detailed explanation and safety tips 
at: bbc.co.uk/bang/handson

Safety: Adult supervision required. Follow normal microwave advice.

A test of experimental care. What's the 
speed of light? You could find the answer 
in books or the web. But how about 
working it out yourself?

LIGHTSPEED

• Microwave
• Microwaveable plate
• 4 slices of bread
• Margarine
• Butter knife
• Ruler
• Pen and paper
• Calculator / downloaded lightspeed 
spreadsheet from the Bang Goes the Theory 
website

WHAT:

WHY: In this experiment you are measuring the speed of the microwaves in your 
microwave oven. Because microwaves and light waves are both energy waves 
they travel at the same speed and so you can work out the speed of light from 

HOW: Put bread slices side by side on plate and cover thickly and evenly with 
margarine. 
Prevent microwave from turning by removing turntable.
Place plate in microwave.
Start microwave on full power and watch bread closely.
As soon as you see the margarine melting in 3–4 areas – this should take approx 
15 seconds – stop microwave and remove plate. 
Measure the distances between the centre of each melted patch, write them 
down and work out the average. 
Look out for your microwaveʼs frequency or use general amount of 2.45GHz.
Use lightspeed spreadsheet from the Bang Goes the Theory website to work out 
the lightspeed of your microwave.



Try melting processed cheese or chocolate and measuring lightspeed in the same 
way.

TIP:

measuring the speed of the waves in your microwave oven.

Wavelength
You will see that the margarine has not melted evenly but a regular pattern of 
melted patches has appeared on the margarine. If you measure the distance 
between the centres of the melted patches, you should find that it is about 5cm 
or 6cm. This is the distance between the two red dots on the diagram below (or 
half the wavelength). So, to work out the wavelength, you need to double this 
distance (roughly 12cm) and then divide by 100 to work out the wavelength in 
metres. This should give you a value of about 0.12m. 

Frequency
Next, you need to find the frequency at which your microwave oven operates. 
You can normally find it in small writing on the back or inside the door. The 
frequency is the number of wavelength cycles that happen each second. This is 
normally 2,450 MHz or 2,450,000,000 Hertz. 

Measure the speed of light
Now that you know the wavelength and the frequency of your microwave 
oven, you can find out the speed of the microwaves using this important 
equation:

Speed of a wave = Frequency x Wavelength

The frequency is: 2,450,000,000 Hertz
The wavelength is: 0.12m

So the speed of the wave you have measured is:
2,450,000,000 x 0.12 = 294,000,000 metres per second.

The speed of light when travelling through a vacuum is 299,792,458 metres 
per second. 


