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Waves Unit III, Worksheet 3

For the problems where the speed of sound in air is needed, use 345m/s.

1.  Cal A. Fornia, a piano tuner strikes a key and a tuning fork at the same time.  The tuning fork is 440 Hz.  If a beat frequency of 5 Hz is produced, what are the possible frequencies for the piano?  Which of these is the correct frequency if tightening the string reduces the beats to zero?

2.  Two tuning forks are vibrating.  One produces a wave 1.21 m long and the other produces a wave 1.24 m long.  What beat frequency is heard?

3.  The engine of a racecar approaching at 40.0 m/s emits a frequency of 160 Hz.  What frequency does a stationary spectator hear as the car approaches?  b) What is the frequency as it moves away?

4.  Rock N. Rolle is riding his bicycle at 10.0 m/s toward a stationary police car whose siren is emitting a frequency of 588 Hz.  What frequency does Rock hear?

5.  Sue Perlative is going down the highway at 75 miles per hour when she hears a police siren.  If the siren emits a frequency of 850 Hz and the police car is traveling at 90. miles per hour as it chases her, what frequency does Sue hear? (Don’t forget to change units!)

6.  While you are standing still you hear the frequency of the wings of a bee as 245 Hz when the bee is moving through the air.  If the bee is hovering, the frequency produced is 251 Hz.  Is the bee flying toward or away from you?  How fast is the bee flying?

7. Two trains carry identical whistles that emit a sound with a frequency of 600.Hz when measured at rest.  The trains approach an observer standing between two sets of tracks (see sketch) at velocities VA = 30 m/s and VB = 15 m/s.
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a) If train B blows its whistle while moving toward the observer, what is the wavelength of the sound detected by the observer?

b) If both trains blow their whistles, what is the beat frequency detected by the observer?

c) Train A passes the observer and is moving away, while train B is still approaching.  What is the beat period now if both whistles are blowing?

8. To test the Doppler effect two students devise an experiment.  Barbie Que plays a bugle while standing in the back of a pickup moving toward the baseball field.  Jim Shew student is standing on the baseball field as he plays his bugle.  When Barbie and Jim each plays a 512 Hz note, Tim Tation, standing between them hears 5 beats/sec.  What is the speed of the pickup?
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