
Sonic Doppler effect

Philippe W. Courteille, 05/02/2021

Solution: Be xfnt the position of the sound source and vfnt > 0 its speed relative to
the x-axis. The wavelength produced by the source in a medium is given by,
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where c > 0 in the region x > xfnt and c < 0 in the region x < xfnt. Now, an observer
in the region x > xfnt that moves with speed vobs relative to the x-axis probes this
wavelength with frequency,

fobs =
c− vobs
λmed

=
c− vobs

c
ffnt

(
1− vfnt

c

) = ffnt
1− vobs

c

1− vfnt
c

' ffnt
(

1− vobs
c

)(
1 +

vfnt
c

)
= ffnt

(
1− vobs − vfnt

c
− vobsvfnt

c

)
' ffnt

(
1− vobs − vfnt

c

)
.




