
How can waves explain the behaviour of light? 

Reference:  Heinemann Physics 12 4th Edition   Chapters 8-9 Pages 272 – 326 

 

Physics with Synno – Waves-Light – Lesson 1 

LW.1    Mechanical Waves 

 

Sometimes it is clear that energy is being transferred, such as when a tennis player serves the 

ball.  The player clearly transfers energy to the ball during the hit.  In other situations, such as 

waves on the ocean, energy travels but there is no single particle carrying the energy.  A boat 

on the ocean will bob up and down, but will not move towards the shore.  In such cases the 

energy has been passed on without transfer of the particles. 

 

Thus wave behaviour involves the transfer of energy from one position to another 

without net transfer of matter. 

 

In this topic we will use mechanical waves to investigate wave behaviour.  Mechanical waves 

are those where the energy is passed from one particle to the next within a substance.  The 

substance carrying the wave is called the medium. 

 

LW.2    Transverse Waves 

 

Video:  Longitudinal and Transverse Waves 

 

In a transverse wave the particle displacement is perpendicular to the direction of wave 

propagation. The particles do not move along with the wave; they simply oscillate up and 

down about their individual equilibrium positions as the wave passes by.  I.e. the direction of 

travel of the particle in the medium is perpendicular (90) to the direction the energy travels. 

Water waves and electromagnetic waves travel in this manner. 
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LW.3    Longitudinal Waves 

 

In a longitudinal wave the particle displacement is parallel to the direction of wave 

propagation. The particles do not move down the tube with the wave; they simply oscillate 

back and forth about their individual equilibrium positions. The wave is seen as the motion of 

the compressed region (i.e., it is a pressure wave), which moves from left to right. 

 

LW.4    Wave Pulses and Continuous Waves 

 

When a single disturbance passes through a medium we say a wave pulse has occurred. 

Continuous waves are created when the disturbance continues in a repetitive manner. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Text Questions: Text Page 275 Ex 8.1 All Questions 

Longitudinal Wave 

In a longitudinal wave, such as a pulse 
down a slinky as illustrated in the 
diagram below, the wave disturbance is 
in the same direction as the wave is 
travelling. 

 
 
Examples: sound, pulses in slinkies. 

Transverse Wave 

In a transverse wave, such as a pulse 
down a spring as illustrated in the 
diagram below, the wave disturbance is 
perpendicular to the direction as the 
wave is travelling. 

 
Examples: Light, water waves. 


