The Doppler Effect
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· Experienced whenever there is relative motion between a source of sound and observer.  When the source and observer are moving toward each other, the observer hears a frequency higher than the frequency of the source.  When the source and observer are moving away from each other the observer hears a frequency lower than the source frequency.
· Although a given source may have a known frequency, the frequency actually experienced by an observer will differ depending on whether the source is moving towards, or away from the observer.
· Therefore, the frequency observed is:
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where:



 
vS
is the speed of sound in the medium




vO
is the speed of the source through the medium




f1
is the frequency of the source when stationary




f2
is the frequency observed by a stationary observer

Sample Problem 1

Suppose a fire truck is moving toward a stationary observer at 25.0 m/s on a warm 20 °C day. The frequency of the siren on the fire truck is 800.0 Hz.  Calculate:

a. the frequency detected by the observer as the fire truck approaches.

b. The frequency detected by the observer after the truck passes by.

Sample Problem 2
If the frequency of an ambulance as it passes a stationary observer is seen to decrease by 8% compared to its stationary frequency, determine the speed of the ambulance.  Assume the speed of sound to be 342 m/s.  
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