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Chs 12-13 – Mechanical Waves 
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Tuning Fork





1. To demonstrate standing waves, one end of a string is attached to a tuning fork with frequency 120 Hz.  The other end of the string passes over a pulley and is connected to a suspended mass M as shown in the figure above.  The value of M is such that the standing wave pattern has four "loops."  The length of the string from the tuning fork to the point where the string touches the top of the pulley is 1.20 m.  The linear density of the string is 1.0 x 10‑4 kg/m, and remains constant throughout the experiment.

a.   
Determine the wavelength of the standing wave.

b.   
Determine the speed of transverse waves along the string.

c.   
The speed of waves along the string increases with increasing tension in the string. Indicate whether the value of M should be increased or decreased in order to double the number of loops in the standing wave pattern. Justify your answer.

d.   
If a point on the string at an antinode moves a total vertical distance of 4 cm during one complete cycle, what is the amplitude of the standing wave?

2. If the distance from a point source of sound is tripled, by what factor does the sound intensity decrease?  Does the volume decrease by the same amount?  Why or why not?
3. The speed of waves in a particular guitar string is found to be 425 m/s. Determine the fundamental frequency (1st harmonic) of the string if its length is 76.5 cm.
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4. A guitar string with a length of 80.0 cm is plucked. The speed of a wave in the string is 400 m/s.  Calculate the frequency of the first, second, and third harmonics.
5. Titan Tommy and the Test Tubes are playing at Shades in Lincolnshire this weekend. The lead instrumentalist uses a test tube (closed end air column) with a 17.2 cm air column. The speed of sound in the test tube is 340 m/s.   Find the frequency of the first harmonic played by this instrument.
6. Determine the length of an open-pipe resonator required to produce a fundamental frequency of 480 Hz when the speed of sound in air is 340 m/s.
7. Determine the fundamental frequency of an open-pipe resonator which has a length of 67.5 cm when the speed of sound in air is 340 m/s.
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