
 

 

Doppler Effect: 

 Pitch is the perceived highness or lowness of a sound and depends on the frequency 

o Low frequency = low pitch 

o High frequency = high pitch 

 Sound waves radiate out from source in concentric circles of equal wavelength 

o If both source and listener are stationary, the listener hears the same pitch as that of 

the source 

 When the source of a sound is moving towards the listener, they perceive the pitch as higher 

 When the source of a sound is moving away from the listener, they perceive the pitch as 

lower 

 (Note: the motion is relative – it could be the listener moving, not the source) 

 

 The wavelength of the sound does not change. However, as the source moves forward it 
moves into the space behind each crest before producing the next crest. The distance 
between crests travelling toward the listener is shortened. 

 The instant the source moves past the listener, the same pitch is heard. As it moves away, 
the distance between each crest travelling back to the listener is lengthened. 
 

 Doppler can also be used for light, using c = 3x108m.s-1 in place of v (below) 
 
Applications of Doppler Effect: 

 Measuring speed of moving fluids 

 Speed traps 

 Speed and direction of distant planets and stars 

 Speed and direction of satellites around Earth 

 Detection of exoplanets 

 Ultrasound imaging 
 
Equation: 

 Approaching: 
o fo = (v/v-vs) * fs 

 Moving away: 
o fo = (v/v+vs) * fs 

 
fo = frequency heard by observer 
fs = frequency of source 
v = speed of sound (340m.s-1) 
vs = velocity of source 
 
Examples: 

1. A car travelling at 20m.s-1 has a defective hooter, which is generating a continual sound at a 
frequency of 500Hz. The car approaches a man standing on the side of the road. What will 
be the frequency heard by the man? 

2. The car in Example 1 moves away from the man. What frequency does he now hear? 
  



 

 

Memo: 
 

1.   
 Data: 

 fo = ? 

 fs = 500Hz 

 v = 340 m.s-1  

 vs = 20m.s-1  
 

fo = (v/v-vs) * fs 

fo = (340 m.s-1/340 m.s-1 - 20m.s-1) * 500s-1 
fo = 1.0625 * 500s-1 
fo = 531.25Hz 
 

 
2.   

Data: 

 fo = ? 

 fs = 500Hz 

 v = 340 m.s-1 

 vs = 20m.s-1  

fo = (v/v+vs) * fs 

fo = (340 m.s-1/340 m.s-1 + 20m.s-1) * 500s-1 
fo = 0.94444… * 500s-1 
fo = 472.22…Hz 

 


