PHYSICS - UNIT 3 – SOUND

Harmonics

Harmonics in a Vibrating Wire

Aim: 
To observe the behaviour of harmonics in vibrating a wire and determine the speed of the wave in wire.

Method:
Use the program called GSPEC in the Physics 3 folder. 

Results:

Setup the sound box with a bridge that creates a length of vibrating wire of 25cm. Record the frequency spectrum of the vibrations that occur when the wire is plucked.
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Determine the frequencies of the fundamental and as many overtones as are observed (ie. the harmonics of the wire)

Questions:

Q1.
Explain how is a stationary (standing) wave formed in the wire.

Q2.
From the observed frequency of the fundamental, what would you predict as the frequencies of the following overtones? Explain any variations between your predicted frequencies and those recorded in your results.

Q3.
Why are the intensities of the harmonic frequencies so much greater than all the other frequencies across the frequency spectrum? 

Q4. 
 What is the wavelength of the fundamental?

Q5. 
 What is the speed of the travelling wave in the wire?

Further investigation:

Repeat this procedure again for a vibrating wire of length 30cm and 35cm. Determine the frequency of the fundamental in the wire.

Q6.
What is the speed of the travelling wave in the wire for each length observed?

Q7. 
What is average speed of the travelling wave in the wire? 

Q8. 
How could the speed of the travelling wave in the wire be increased or decreased?
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