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The electromagnetic spectrum

Suitable for: 14–16 years

Curriculum and learning links:
Waves, electromagnetic spectrum

Learning objectives:
• State that all electromagnetic radiation travels through a vacuum at the speed of light, 

which is 3 x 108m/s.
• Explain the differences between types of electromagnetic radiation and describe uses for them.

Activities:

Opening activity

• Show students images that are related to the electromagnetic spectrum and ask what they 
all have in common – for example, a light bulb, a rainbow, a radio, a microwave, and an
X-ray image.

Development activities

Electromagnetic radiation

• Remind students of the key characteristics of electromagnetic waves and the full spectrum 
from radio waves to cosmic waves. 

• Show students Clip  41  and repeat this demonstration to measure the speed of light using 
a microwave. 

• Split students into small groups and allocate to each group a type of electromagnetic 
radiation for them to research. They should find out about the wavelength, frequency, 
sources and uses of their type of radiation. 

• Each group should produce a poster using the generic Bang Goes the Theory poster 
template on page 62 which can be displayed in the lab along a giant spectrum line.  
Alternatively they could give a presentation on their findings.
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The electromagnetic spectrum

Want to explore further?

Reflect and review

Health and safety
• Normal laboratory guidelines apply for all activities.

• Using microwaves for scientific experiments other than heating food and 

water can be dangerous. Before doing any of these activities, it is essential 

for the teacher to be confident that his or her students will not try to replicate 

the demonstrations at home.

• It is the responsibility of the teacher to ensure that an adequate risk 

assessment has been completed.

• Show students Clip  42  in which Jem shows how electromagnetic waves can be used to 
transmit energy.

• Show Clip  43  and discuss with students how infrared energy can be captured and used. 

• Show students Clip  44  in which Dr Yan demonstrates that microwaves heat liquids 
much more effectively than solids by melting a glass bottle in a microwave. 

• Encourage students to research some of the strange things that happen as 
something approaches the speed of light.

You will need
• Clip  41  (3’55”)
• Clip  42  (6’06”)
• Clip  43  (3’14”)
• Clip  44  (2’57”)
• Bang Goes the Theory poster 

template
• Microwave oven

• Microwave-safe plate
• Slices of bread
• Margarine
• Knife
• A selection of images related to the 

electromagnetic spectrum
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