109 Quiz 3: Week 4





Name_________________
1. Define the following terms:

Fundamental Mode:
Overtones:

Mass Density:
Tension:
2.  A certain string that is held at both ends (constant Tension) has a fundamental frequency of 30 Hz.  What is the frequency of the 8th mode?  If the length is 25 cm long, what is the velocity of the wave on the string in the 8th mode?
3.  Using the picture below, which is a sting of length L oscillating in its fundamental mode, derive 
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4.  Show that the units of 
[image: image3.wmf]r
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 are the units of velocity.
5.  A certain string oscillates in its fundamental mode.  What should you do to the string’s mass density to have it oscillate at the same frequency, but be in its 2nd mode?
109 Quiz 3: Week 4 Answers

1. Define the following terms:

Fundamental Mode: (
[image: image4.wmf]1
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) When the period of oscillation equals the round trip time of a pulse

Overtones: (Higher modes (
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f

)) When more oscillations fit into the round trip time of a pulse

Mass Density: (
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) Mass per unit length of a string

Tension: (T) Amount of “pull” on a string

2.  A certain string that is held at both ends (constant Tension) has a fundamental frequency of 30 Hz.  What is the frequency of the 8th mode?  If the length is 25 cm long, what is the velocity of the wave on the string in the 8th mode?
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3.  Using the picture below, which is a sting of length L oscillating in its fundamental mode, derive 
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  Comparing the picture to an entire wavelength, we see that 
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.  We also know that 
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.  So combining the two equations we see 
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4.  Show that the units of 
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 are the units of velocity. [] means units
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Finally 
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5.  A certain string oscillates in its fundamental mode.  What should you do to the string’s mass density to have it oscillate at the same frequency, but be in its 2nd mode?
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.  The problem wants 
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, so 
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