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 Model answer   
  

 

Big Questions and Vocabulary 

 

 What are waves and how do we describe them? 

 How can we measure the speed of waves? 

 What happens when waves reflect and refract? 

 What is the electromagnetic spectrum? 

 What do we use X-rays and gamma rays for? 
 

 What are ultraviolet and infra-red radiations? 

 How do we use microwaves and radio waves in communications networks? 

 

Wave 
Ways of transferring energy and 
information through a medium without 
overall movement of the medium. 
 

Wavelength 
The length of one complete wave. 
Measured in metres. 

Amplitude 
The maximum displacement of a 
point on the wave. (measured form 
the undisturbed position) 
 

Frequency 
The number of complete waves passing 
every second. Measured in hertz, Hz 
 

Transverse wave 
A wave whose vibrations are at right 
angles to the wave direction. Light 
and all electromagnetic radiations are 
transverse waves. 
 

Longitudinal wave 
A wave whose vibrations are along 
the direction of wave travel. 
Sound waves are longitudinal waves. 
 

Wave speed 
The speed that wave crests travel. In 
metres per second. 
 

Refraction 
The change of direction of a wave 
when it crosses a boundary. Caused 
by a change in wave speed.  

Reflection 
When a wave bounces off a surface.  

Normal 
A line drawn at right angles to a 
boundary where the wave crosses the 
boundary. 
All angles of waves are measured from 
the normal. 
 

Specular reflection  
Reflection from a smooth surface like 
a mirror. All waves coming from the 
same direction are reflected at the 
same angle. 
 

Electromagnetic spectrum 
The range of radiations in the same 
family as visible light. 
All electromagnetic radiations are 
transverse waves and travel at the 
speed of light. 
 



 
Sample exam question  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 Model answer   
  
 

 

 

 

Descibe the 

difference so talk 

about both 

things. 

 

 radio waves are transverse waves sound waves are longitudinal 

radio waves travel at the speed of light, sound waves travel at the 
speed of sound. 

 radio waves can travel in a vacuum sound waves cannot 

 radio waves have higher frequencies than  sound waves. 

 

 

  

for transverse waves the oscillations (vibrations) are  
at right angles to the  
direction of wave travel 
 
for longitudinal waves the oscillations  
are along 
the direction of wave travel 
 

. 

Descibe the 

difference so talk 

about both 

things. 



 
  

 

Waves 

Waves transfer energy and 
information without the transfer of 
matter 
 
Transverse waves – vibrations at 
right angles to the wave direction. 

- eg. Light is transverse wave. 
Longitudinal waves – vibrations are 
along the wave direction. 
- eg. Sound is longitudinal wave. 
 

 

 

  
Wavelength, amplitude, frequency 

Wavelength (m) – length of one 
complete wave. 

Amplitude (m) – height of one crest 
measured from the centre (rest 
postion). 

Frequency (Hz) – number of 

complete 

 

 

 
Light waves and sound waves 

Similarities: 

• Both are waves. 

• Both carry information. 

• Both can reflect and refract.  

 

 

 

   

Differences 

• Travel at different speeds 

• Light can travel in space, sound 

needs a medium (air) to travel in. 

• Light is transverse wave, sound is 

longitudinal wave 

 

Equation Meaning of terms in the equation and units 

𝑣 = 𝑓𝜆 𝑣  = wave speed (metre per second, m/s) 
f = frequency (hertz, Hz) 
𝜆 = wavelength (metres, m) 

𝑓 =
1

𝑇
 

f  = frequency (hertz, Hz) 
T = period (seconds, s) 

 
Measuring wavelength 
 
Wave can be shown by ripples on water in a 
ripple tank. The crests of the waves cast 
shadows called wavefronts.  
 
Can measure the wavelength on water. 
Accuracy is improved by: 

• Measure 10 waves and divide by 10 
• Photograph the waves with a ruler in 

view and check the measurement with 
a still picture 

 

 

 

 
Refraction 

Waves are refracted when they change speed. 

When light enters glass: 

• The wave speed slows down in the 
glass. 

• The wavelength gets shorter in the 
glass. 

• The wave refracts to keep wave-fronts 
together. 

 

 

 



 
  

 

Electromagnetic spectrum 

Visible light is an electromagnetic wave. 
It is a small part of the electromagnetic(EM) spectrum of waves. 
All EM waves travel at the speed of light. 
 

 

 
 
 
 
 
 
 

 

 
Uses of EM radiations 

EM radiation Source Example of Use 

Radio wave Radio transmitter Carry radio and tv signals. 

Micro-wave Mobile phone Carry mobile phone calls, 
messages and data. 

Infra-red radiation 
(IR) 

Hot objects Carry heat energy away from hot 
things. Used to toast bread in a 
toaster. 

Visible light Lights Allow us to see things. 

Ultra violet (UV) Sun and UV lamps Tan our skin. 

X-rays X-ray machines Take X-ray photograph or scan 
bags at airports. 

Gamma rays Nuclear reactors Used in gamma cameras to scan 
patients in hospitals. 

 

Dangers of EM radiations 

EM radiations are ionising. Ultra violet(UV), X-rays and gamma-rays are most 
ionising. They can damage human cells and cause cancers.  

Humans can protect themselves from ionising radiations by: 

• Monitoring and minimising their exposure. 

• Shielding themselves behind lead or thick concrete. 

 
Radio waves 

Radio waves are electromagnetic, transverse waves produced by oscillations in 
electrical circuits .  

• Radio, television and wi-fi, are carried by radio waves. 
• Bluetooth and mobile phone signals are carried by microwaves. 

Microwaves are short wavelength radio waves. 
• Radio waves refract in the atmosphere (ionosphere) and can travel long 

distances. Longer wavelengths are refracted most and travel furthest. 
• Micro waves have short wavelengths and  can be sent through the 

atmosphere. They can be passed around the Earth by satellites. 

 
X-rays 

X-rays: 
• pass through soft tissue like skin or 

muscle.  
• Absorbed by hard tissue like bone. 
• Leave a trace on X-ray film. 

 
Balance of risk (of harm from X-rays) vs. 
benefit (of diagnose broken bones). 
 
Can use contrast medium (barium) to 
increase absorption of  X-rays in stomach 
 

 

 

 

 



 
  

 

  



 
  

 

Useful Websites 

 

https://www.bbc.com/education/topics/ztmttv4aA 

https://www.bbc.com/education/guides/zc7q4qt/revision/1 

 

Wider Reading 

 

 
 

 
 

 

 

https://www.youtube.com/channel/UCBgvmal8AR4QIK2e0EfJwaA

