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1 Consider a stationary source of (sound) waves, emitting waves at
frequency f . If you are traveling at velocity vo relative to the source,
what frequency will you hear?
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2 Re-derive this result by thinking about the wave equation in a
(non-relativistic) moving frame of reference.
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3 What is the Doppler e↵ect if the source is moving?
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4 A stationary submarine A emits sound waves (sonar) and attempts to
hear reflected sound moving o↵ of other submarines. If hostile
submarine B moves at 1 m/s, how accurately must A detect frequency
to “hear” B in motion? (Speed of sound in water is about 1500 m/s.)
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Step2 : Reflected sound waves?
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