
WAVES AND ENERGY 
“And though its waves toss to and fro, Yet they cannot prevail; Though they roar, they 

cannot pass over [the boundary of the sea].”  Jeremiah 5:22 
 

● Wave: periodic back-and-forth motion that transmits energy; also called 
oscillation 

● Medium: substance through which a waves transfers its energy; does not move 
with the wave 

● No net movement of particles in the medium from one place to another; 
particles oscillate up and down/back and for as energy flows through the wave 
[p.251] 

● Each wave consists of a crest (high point) and trough (low point) 
● Transverse waves: particles oscillate at right angles to the direction of wave 

travel 

 
 
Longitudinal waves: particles oscillate in the direction of wave motion; 
compression (coils squeezed together), rarefaction (coils spread out) 

 
 

● Wavelength (λ): length of a single wave, measured from any two corresponding 
points on adjacent waves 
Transverse:  crest-crest or trough-trough 
Longitudinal:  compression-compression or rarefaction-rarefaction 

● Amplitude: maximum distance that particles are displaced by a wave; directly 
related to the energy of a wave → farther particle distance means more energy 
in the wave 
Transverse:  wave’s height 



 
● Frequency: number of waves (crest and trough) that pass a given point per unit 

time; number of wave cycles produced per unit time: 
Frequency = 1 wave or  f = N 

   time               time  
Unit of frequency = hertz (Hz) which equals one wave or cycle per second:  Hz = 
1/s 

● Period: time needed for one cycle to pass; inverse of frequency 
Period = time or  T = 1/frequency 

   1 wave  
● Speed (v): rate at which a wave travels through a medium; determined by 

properties of the medium; speed proportional to wavelength and frequency: 
Speed = wavelength x frequency or v=λ x f 
[Application p. 254] 

 
Wave behavior 

● Wave front: boundary of each wave crest in a ripple tank 
● Reflection: change in the course of a wave as a result of a collision with an 

object or boundary 
Incident waves strike the obstacle; reflected waves “bounce” off the object 

● Law of reflection: angle of incidence = angle of reflection 

 
● Refraction: bending of a path of a wave as a result of a change in wave speed 

-waves cross a boundary between two media → speed will change and the waves 
cross the boundary at an angle 
-refracted waves always bend toward the medium that slows them down 



 
 

● Diffraction: spreading out of a wave after it passes through a narrow opening; 
causes the wave to spread out evenly when the opening is roughly equal to one 
wavelength 

 
 

● Interference: reinforcement or cancellation that occurs when two or more waves 
meet; net effect of the combined waves 
-constructive interference: wave amplitude combined 
-destructive interference: wave amplitudes cancel each other  


