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3.2 understand the difference between longitudinal and transverse waves and describe experiments 
to show longitudinal and transverse waves in, for example, ropes, springs and water 
 
3.3 define amplitude, frequency, wavelength and period of a wave  
 
3.4 understand that waves transfer energy and information without transferring matter 
 
3.5 know and use the relationship between the speed, frequency and wavelength of a wave: 
 
3.6 use the relationship between frequency and time period: 
 
3.7 use the above relationships in different contexts including sound waves and electromagnetic 
waves 
 
3.8 understand that waves can be diffracted when they pass an edge 
 
3.9 understand that waves can be diffracted through gaps, and that the extent of diffraction  
depends on the wavelength and the physical dimension of the gap. 
 
3.10 understand that light is part of a continuous electromagnetic spectrum which includes radio, 
microwave, infrared, visible, ultraviolet, x-ray and gamma ray radiations and that all these waves 
travel at the same speed in free space 
 
3.11 identify the order of the electromagnetic spectrum in terms of decreasing wavelength and 
increasing frequency, including the colours of the visible spectrum 
 
3.12 explain some of the uses of electromagnetic radiations, including: 

 radio waves: broadcasting and communications 

 microwaves: cooking and satellite transmissions 

 infrared: heaters and night vision equipment 

 visible light: optical fibres and photography 

 ultraviolet: fluorescent lamps 

 x-rays: observing the internal structure of objects and materials and 

 medical applications 

 gamma rays: sterilising food and medical equipment 
 
3.13 understand the detrimental effects of excessive exposure of the human body to 
electromagnetic waves, including: 

 microwaves: internal heating of body tissue 

 infrared: skin burns 

 ultraviolet: damage to surface cells and blindness 

 gamma rays: cancer, mutation 
and describe simple protective measures against the risks. 

 

 
  



3.2 understand the difference between longitudinal and transverse waves and describe experiments 
to show longitudinal and transverse waves in, for example, ropes, springs and water 
 
Waves move energy from one place to another transferring energy but without transferring matter. 
 
Think of waves lapping onto the beach.  Only the wave energy moves towards the beach and not the 
water itself, otherwise all the sea would eventually end up on the land. 
  
There are 2 main kinds of waves:          1. Longitudinal Waves 2. Transverse Waves 
 
The slinky spring can show both longitudinal and transverse waves as shown below. 

 

The ripple tank can show transverse water waves. 

 

 

 

 
Examples of Transverse Waves Examples of Longitudinal Waves 

All waves in the electromagnetic spectrum including light 
S Waves – Seismic 
Water Waves 

Sound 
P Waves – Seismic 

 
 

  

Longitudinal Waves:  The oscillations (vibrations) are 
parallel to the direction of energy transfer. 

Transverse Waves:  The oscillations (vibrations) are at 
900 to the direction of energy transfer. 

A vibrating bar creates plane (straight)waves which 

are observed by shining light through them.  We 

can take measurements from crest to crest which 

gives us the wavelength.  We can count the number 

of waves that pass a point in one second which 

gives us the frequency. 

We can make circular waves using a dipper just like 

dipping your finger in to a pool of water. 

http://en.wikipedia.org/wiki/File:Simple_ripple_tank.svg
http://en.wikipedia.org/wiki/File:Simple_ripple_tank.svg


3.3 define amplitude, frequency, wavelength and period of a wave 
 
Amplitude = maximum displacement from the undisturbed position (in metres m) 
 
Wavelength = minimum distance between similar points on a wave (eg crest to next crest) in metres  
 
Frequency = Number of oscillations (vibrations) per second (in Hertz, Hz) 
 
Period = Time to complete one oscillation (in seconds, s) 
 
3.5 know and use the relationship between the speed, frequency and wavelength of a wave: 
 

wave speed = frequency × wavelength        v = f × 
 
Don’t forget that wave speed is still a speed so also equals distance ÷ time 
 
3.6 use the relationship between frequency and time period: 
 

time period = 1/frequency 
 

 

The distance between a crest and a trough is equal to twice the amplitude and is known as the wave 
height. 
 
All waves can be 
1.  Reflected – bouncing off a surface 
2.  Refracted – bending as they change speed 
3.  Diffracted – spreading out (separate only) 
 
3.7 use the above relationships in different contexts including sound waves and electromagnetic 
waves 
You need to apply these calculations and descriptions to different types of wave.   



3.8 understand that waves can be diffracted when they pass an edge (separate only) 
 

 

 

3.9 understand that waves can be diffracted through gaps, and that the extent of diffraction  
depends on the wavelength and the physical dimension of the gap. (separate only) 
 
Diffraction occurs when a wave spreads out as it passes through a gap or round an obstacle.  
Diffraction is most obvious when the gap = wavelength of the wave 

 



3.10 understand that light is part of a continuous electromagnetic spectrum which includes radio, 
microwave, infrared, visible, ultraviolet, x-ray and gamma ray radiations and that all these waves 
travel at the same speed in free space 
 

Visible light is part of a family of waves called the electromagnetic spectrum which includes radio, 

microwave, infrared, visible, ultraviolet, x-ray and gamma ray radiations and all these waves travel at 

the same speed in free space.  They span a continuous range of frequencies and wavelengths as seen 

below.   

Common properties of electromagnet spectrum waves are: 

1. They are all transverse waves 

2. They travel the same speed in a vacuum (free space) = 300 000 000 m/s 

  



3.11 identify the order of the electromagnetic spectrum in terms of decreasing wavelength and 
increasing frequency, including the colours of the visible spectrum 

One way of remembering the order of the EM spectrum (in increasing energy/frequency) is 

Red Monkeys In Vietnam Use Xylophones Greatly (i.e Radio, Microwaves, Infra-red, Visible, 

Ultra violet, X-ray and Gamma). 

Radio has the longest wavelength, the lowest frequency and the lowest energy 

Gamma has the shortest wavelength, the highest frequency and the highest energy.  

 

 

The order of magnitude (size) of each key wavelength is as follows: 

Visible light: 400 to 700 nm (a nanometre is 1 x 10-9) 

Microwaves: 10-2 m which is the order of centimetres 

Radio Waves: metres to kilometres 

 

  



3.12 explain some of the uses of electromagnetic radiations, including: 
 
 
3.13 understand the detrimental effects of excessive exposure of the human body to 
electromagnetic waves, and describe simple protective measures against the risks. 
 

Type of Wave Uses Detrimental effects 

Gamma Rays 
Sterilising food and medical equipment. For 
radiation therapy. 

Can cause cancer and mutations of 
cells 

X-rays 
Observing the internal structure of objects and 
materials and medical applications 

 

ultraviolet fluorescent lamps 
damage to surface cells and 
blindness 

visible light optical fibres and photography  

infrared heaters and night vision equipment skin burns 

microwaves cooking and satellite transmissions internal heating of body tissue 

radio waves broadcasting and communications  

 

You may be asked about how to limit the amount of damage from EM waves. The easiest way is to 

avoid exposure (e.g. don’t go outside when the sun is out to avoid UV etc.). Gamma can be reduced 

by lead and concrete shielding. Infra-red can be reduced by shiny silvery surfaces.  

Try not to confuse skin burn and sun burn when discussing dangers of IR and UV as these are 

different processes.  


