The Doppler Effect.

When a car drives past you at high speed, the pitch changes.  This means that the frequency of the wave (and therefore the wavelength) has somehow been changed.  The sound source has not changed and so some other factor must be taken into account.

Concept










Mathematically

A sound of wavelength λ 1 is emitted from an object moving forward at speed vo.

Therefore the observed wavelength λ 2 :
λ 2  =  λ 1  - vot

(vot) is the distance moved by the object

Each new wave is produced in a time T (time period), so:

λ 2  =  λ 1  - voT


From the Universal Wave Equation:

f2
=
vsound




λ 2  

So,

f2
= vsound




  λ 1  - voT

But 
T = 1/f1

and
λ 1 = vsound/f1

So,

f2
=
vsound f1    


(vsound - vo)
If the sound source is moving away from the observer, then –vo becomes +vo
For a stationary sound source, the sound  waves emitted form concentric circles.  In all directions the distance from one wave to the next is constant and so wavelength and frequency are also constant.





For a moving sound source, the sound waves emitted seem ‘bunched up’ in front of the source and spread out behind the source.  The sound wave still creates a perfect circle (sphere), but when the object moves it catches up with the wave in front of it and moves away from the wave behind it.  A person stood in front of the source will hear a higher frequency sound, those behind will hear a lower frequency sound.








