
 
 

 

Wave Properties Knowledge Organiser 

Topic Overview 
KC1: Waves are disturbances in a medium that transfer energy 

• You already know about lots of different types of wave. Water waves, light waves, 
sound waves and microwaves are all examples of waves. 

• Scientists use the wave model to explain observations about how all the different 
types of wave behave.  

• Scientists define a wave as a vibration that transfers energy from place to place 
without matter (solid, liquid or gas particles) being transferred. For example: 
o  Sound causes the eardrum to vibrate, this means energy has been transferred 

from the source to the kinetic store in the eardrum.  
o A dark t-shirt left in the sun will become warmer as energy is transferred from the 

nuclear store in the sun to the thermal store in the t-shirt. 

• All waves cause a temporary change (called displacement) in the substance they are 
passing through. After the wave has passed through, the substance returns to 
normal. 

Properties of waves 

• Although there are lots of different types of wave, they all behave in a similar way: 
waves can be reflected, transmitted or absorbed. 

 
• Some surfaces are better than others at reflecting, transmitting and absorbing waves. 

• When waves are transmitted through a material we say the waves that leave are 
being emitted. 

Transverse and longitudinal waves 

• Sound is an example of a longitudinal wave. Longitudinal waves can also be called 
pressure waves – you can ‘feel’ loud sounds and they can have a physical effect 
when, for example, an explosion occurs. 

• In a longitudinal wave, the vibration is parallel to the direction of energy transfer.  

• Light waves, microwaves, water waves, and infrared waves are examples of 
transverse waves. 

• In a transverse wave, the vibration is at right angles (perpendicular) to the direction 
of energy transfer. 

•  



 

 
Wave measurements 

• Waves have several features which can be measured: 
o The amplitude is the size of the displacement from the middle of the wave and is 

measured in metres.  
o The wavelength is the length one complete wave and is measured in metres. It is 

represented by the symbol λ. 
o Frequency is the number of complete waves detected in one second. It is measured 

in Hertz (Hz) and is represented by the symbol f. 
 

KC2: Waves in the electromagnetic spectrum travel at the same speed. 

• You can calculate the speed of the wave (v) in m/s using the following equation: 
wave speed = frequency (Hz) x wavelength (m). This is written as v = fλ. 

 
The electromagnetic spectrum 

• Visible light is part of the electromagnetic spectrum. 

• The electromagnetic spectrum lists transverse waves in order of their wavelength. 

 
• If you pass visible (white) light through a prism it refracts. As the white light refracts 

it splits into the 7 colours of the spectrum – this is called dispersion. 

• The colours of the spectrum are: red, orange, yellow, green, blue, indigo and violet. 

• For visible light, red has the longest wavelength and therefore lowest frequency. 
Violet has the shortest wavelength and therefore the highest frequency. 

• Ultraviolet, x-rays and gamma waves have very short wavelengths and therefore 
have a have very high frequency, because of this they transfer more energy than 
other electromagnetic waves. 

• Waves that transfer a lot of energy and can penetrate our cells. This can cause 
mutations in our DNA which can lead to cancer. 

• Dull surfaces are good absorbers and emitters of a type of wave known as infrared 
radiation.  

• Shiny surfaces are poor absorbers and emitters (but they are good reflectors of 
infrared radiation). 

•  



 

Waves Key Facts 1-10 

 

KC No Questions Answers 
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1 What do waves transfer? Energy (not matter) 

 

2 
All waves can be reflected. What does this 
mean? 

The wave hits a surface and 
bounces off 

 

3 
All waves can be transmitted. What does 
this mean? 

The wave passes through a 
material 

 

4 
All waves can be absorbed. What does this 
mean? 

Some or all of the energy from 
the wave is transferred to the 
material 

 

5 
What do we call it when waves leave a 
material? 

Emission 

 

6 
What do we call a wave where the 
vibrations are parallel to the direction of 
energy transfer? 

Longitudinal 

 

7 
What do we call a wave where the 
vibrations are at right angles to the 
direction of energy transfer? 

Transverse 

 

8 
What do we call the size of the 
displacement from the middle of the wave? 

Amplitude 

 

9 
What do we call the length of one complete 
wave? 

Wavelength 

 

10 
What do we call the number of complete 
waves detected in one second? 

Frequency 

 

 
  



 

Waves Key Facts 11-20 

 

KC No Questions Answers 
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11 What is the unit of frequency? Hertz (Hz) 
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12 How do you calculate wave speed? 
Wave Speed (v) = Frequency (f) 
x Wavelength (λ) 

 

13 
Name the parts of the EM spectrum from 
low to high frequency. 

Radio, microwave, infrared, 
visible light, ultraviolet, x-ray 
and gamma 

 

14 
What do we call it when visible light is split 
(by a prism) into the spectrum of colours? 

Dispersion 
 

15 
Name the colours of the spectrum of in 
order. 

Red, orange, yellow, green, 
blue, indigo, violet 

 

16 
Which colour of the spectrum has the 
lowest frequency? 

Red 
 

17 
Which disease is caused by ultraviolet light, 
x-rays and gamma radiation? 

Cancer 
 

18 
How do ultraviolet light, x-rays and gamma 
radiation affect your DNA? 

They cause mutations (which 
can lead to cancer) 

 

19 
Which type of surface is best at absorbing 
and emitting infrared waves? 

Dull, black surfaces 
 

20 
Which type of surface is best at reflecting 
infrared waves? 

Shiny surfaces 
 

 


