
Section 1.5: Waves 
Wave Basics 
 That waves are vibrations that transfer energy by causing particles or fields to vibrate. 
 That the amplitude of a wave is the displacement from its rest position to a crest (or trough). 
 That the wavelength of a wave is the length of one full cycle, measured from e.g. crest to crest. 
 That the frequency of a wave is the number of complete waves passing a certain point, or 

produced by a wave source, per second. 
 That the wave equation for wave speed is true for all waves and is v = f × λ. 

 
Transverse and Longitudinal Waves 
 That there are two types of wave — transverse or longitudinal. 
 That the vibrations in transverse waves are perpendicular to the direction of energy transfer. 
 Some examples of transverse waves, including electromagnetic waves. 
 That longitudinal waves have regions of compression and rarefraction, and that their vibrations 

are parallel to the direction of energy transfer. 
 Some examples of longitudinal waves, including sound. 
 That mechanical waves, e.g. sound, are waves that need a medium to travel in — they cannot 

travel in a vacuum. They can be either transverse or longitudinal. 

 
Wave Properties 
 That reflection is when a wave bounces back when it meets a boundary between two media. 
 That refraction is where a wave changes direction when it crosses a boundary between two 

media at an angle to the normal. 
 That diffraction is when a wave spreads out when it passes through a gap or meets an obstacle. 
 That waves are diffracted most when the size of the gap or obstacle is of the same size as the 

wavelength of the wave. 
 That sound has quite a long wavelength and light has a very short wavelength, and what this 

means for the diffraction of both sound and light. 

 
Electromagnetic Waves 
 That electromagnetic (EM) waves are a group of transverse waves that all travel at the same 

speed in a vacuum. 
 That the EM spectrum is a continuous spectrum of all the possible wavelengths (or frequencies) 

of EM waves, split into seven types and varying in wavelength from 10–15 m to more than 
104 m. 

 The order of waves in the EM spectrum in terms of frequency, energy and wavelength. 

 
Communication Using EM Waves 
 How radio waves are used for TV and radio communication and that different wavelengths 

diffract by different amounts, which affects how they can be used. 
 How microwaves are used for satellite communications and mobile phones. 
 That there may be health risks associated with using or living near mobile phone equipment. 
 How infrared is used for wireless remote controls and transmitting information using optical 

fibres. 

 
EM Waves and Imaging 
 How infrared and visible light can be used for photography and imaging (e.g. night-vision). 

 
Reflection 



 The definition of a normal and that for every reflected wave, the angle of incidence is equal to 
the angle of reflection. 

 That a virtual image is formed when light rays appear to have come from a point they don’t 
actually pass through. A plane mirror forms a virtual, upright, laterally inverted image. 

 How to draw a ray diagram to show how an image is formed of an object reflected in a plane 
mirror. 

 
Sound Waves 
 That sound waves travel as vibrations in a medium which can be detected as sound by your ear. 
 That sound waves are longitudinal and that echoes are reflected sound waves. 
 That the higher the frequency of a sound wave, the higher the pitch of the sound. The higher the 

amplitude of the sound wave, the louder the sound. 

 
The Doppler Effect and Red Shift 
 What the Doppler effect is and that red-shift is the Doppler effect of light — it causes the 

frequency (and so the colour) of the observed light from a moving source to appear to shift. 

 
The Origin of the Universe 
 That the light from most distant galaxies is red-shifted. The further away a galaxy is, the larger 

the red-shift seen and so the faster the galaxy is moving. 
 That observations of red-shift are evidence for the Big Bang theory. 
 That the Big Bang theory says the universe began at one very small point and then started to 

expand. 
 That CMBR is uniform microwave radiation found everywhere in the universe. 
 That the Big Bang theory is the only current explanation we have for CMBR and how it explains 

it. 
 The limitations of the Big Bang theory. 
 


