
A-8: Karen flies a motorized toy airplane with a frequency of 200. Hz in a circle at
a speed of 18.0 m/s. Caroline stands nearby and hears a Doppler shift 
as the plane approaches and recedes from her. What are the a) highest and 
b) lowest frequencies Caroline hears?

A-9: Sonar detectors work by bouncing high-frequency sound waves of about 
0.100 MHz off oncoming ships and detecting the frequency of the return
signal. If a sonar detector receives a return signal of 0.101 MHz from a sub,
how fast is the sub going? (Hint: Sonar travels in sea water at 1520 m/s).

A-10: A fly traveling at 3.000 m/s is pursued by a bat traveling at 6.000 m/s who
emits sound at an ultrasonic frequency of 50 000. Hz. If the fly could detect
such a high frequency emission, what frequency would the fly hear as it is
being pursued?

A-11: Lars is jogging beside the railroad tracks at a speed of 2.00 m/s when he hears
a train whistle behind him at a frequency of 2115 Hz. If the actual frequency
of the train whistle is 2000. Hz, how fast is the train moving?

A-12: Walter is a bass and can hit a low E that has a frequency of 82.4 Hz. Millie is a
soprano and can sing as high as the third overtone of this note. What is the
highest frequency that Millie can sing?

A-13: Joyce, the church organist, is practicing on the organ and she finds that the
first two overtones for the 370-Hz pipe are 1110 Hz and 1850 Hz. Is the organ
pipe closed at one end or open at both ends?

A-14: A train passes through a tunnel that is 550 m long. What is the fundamental
frequency of vibrating air in the tunnel?

A-15: Harvey, a harpist, plucks a 0.600-m-long string on his harp.
The string has a first overtone of 1046.6 Hz. How fast does
the vibration travel through the string?

A-16: Reed arrives late to practice and finds that the orchestra has
already tuned up and begun to play. As one oboist hits a D
with a frequency of 293.7 Hz, Reed plays a note with a
frequency of 291.2 Hz. What beat frequency is heard as the
two instruments are playing side by side?

Challenge Exercises for Further Study

B-1: As a train approaches a ringing crossing gate, Stacey, a passenger on the train,
hears a frequency of 440 Hz from the bell. As the train recedes, she hears a
frequency of 410 Hz. How fast is the train traveling?

B-2: Richard stands on the flatbed car of a moving train playing an A on his horn.
The note has a fundamental frequency of 220 Hz. Calculate whether or not the
train could move fast enough for a stationary observer on the ground to hear
the first overtone of the horn as the train passes.
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