AP Physics Assignment  Ch 11, 12



Brockport High School NY USA

Waves, Sound





Mr Keefer
1.  Transverse seismic waves, or S-waves, travel through the mantle of the earth but are unable to pass through the molten outer core.  Thus they arrive after the longitudinal P-waves (push-pull waves) waves.  If an S-wave travels at 8 kms-1 with a frequency of 2 Hz, what is the wavelength?  Approximately how many football fields would this wavelength represent?

2.  Dolphins communicate with SONAR underwater by using compression (longitudinal) waves with high  frequencies.  If the speed of sound in water is 1.4 x 103 m/s and the average wavelength λ is 1.4 cm, what is the typical frequency of a dolphin's speech?  Is this frequency audible to humans? 
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3.  The endangered Greater Horseshoe Bat (Rhinolophus ferrumequinum) can live to be 30 years old and have a wingspan of 35-40 cm. Like radio stations, different species of bats use different frequencies when hunting for food.  While echolocating for a moth, a Greater Horseshoe Bat emits streams of ultrasound wavetrains 
having a frequency of 83 kHz, each lasting 

5.0 milliseconds. Given the speed of sound as 330 m/s at 00C, what is the wavelength of one wave?  Determine the length of a single wavetrain and how many waves make up the wavetrain. 
4.  As often felt at fireworks displays, the human chest cavity resonates at around 8 Hz.  What wavelength of sound would cause such a vibration?

5.  By international agreement, most orchestras tune to a frequency of A440 Hz.  Given the speed of sound in the concert hall as 349.9 m/s, what is the wavelength of A440?
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6.  Tsunamis (“tsu,” harbor; “nami,” wave) travel very 

fast across the ocean at speeds of 500 km/hr or more.  In deep water the tsunami wave height may not be great enough to be noticed, usually less than a meter.  However, in shallow waters the wave slows to a few dozen km/hr and the energy becomes more concentrated as the water’s height reaches dozens of meters.  Tsunamis are generally caused by oceanic earthquakes, but oceanic asteroids may also be a source.  If the period of a tsunami wave is 30 minutes, calculate the wavelength and equate it with a distance that is familiar to you.

7.  Helium (He) allows sound to travel at 970 m/s.  Explain the effect one hears in the voice upon exhaling helium.  

8.  Kathleen Battle, a well-known soprano, often reaches frequencies of 1100 Hz during a performance.  Placido Domingo, one of the "three tenors," often reaches 150 Hz?  What is the range in wavelengths between these two virtuosos? 
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Seeing Sound Demonstration (This demonstration must be performed only by qualified personnel. For additional details, please contact J. Keefer.)
Notice how the natural gas varys in color and amplitude. As the frequency of the speaker on the left is varied, nodes and antinodes are established along the length of the downspout. This allows for the visual measurement of the longitudinal wavelength of sound (seeing sound!).  Click on photo to see Quicktime movie (4MB).





Sincere thanks to Dr. Robert Greenler (Physics Department at the University of Wisconsin-Milwaukee) for the idea of seeing sound. This demonstration was adapted from a Science Bag presentation at UW-Milwaukee.
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