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Objective:
To calculate an experimental value for the velocity of sound in air and compare that value with an established formula.

Theory:  
The theoretical equation for the velocity of sound through air is:


V (m/s) = 331m/s + 0.61m/s (T)  where T is in degrees Celsius.

The relationship between velocity, frequency and wavelength is:     V = ƒ
Equipment:
Deionized Water

Tuning Forks (Known and Unknown)



Air Resonance Column
Rubber Strikers
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Fig. 1




Procedure:

Standing waves are set up in an air column with a tuning fork of known frequency by adjusting the length of the air column until a resonance occurs. The water level is then at a node (N).

Measurements are taken for two or three different water levels at which resonance occurs for a known and unknown frequency tuning forks.

To create sound, strike the fork on a hard rubber block (and ONLY on the rubber block).   Place the fork with both prongs over the opening of the column just above the rim.

Data

Room Temperature:

 Known                  
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 unknown               
 oC

Known Fork Frequency:___________Hz

Known Fork


Unknown Fork

N1 = _______


N1 = _______

N2 = _______


N2 = _______

N3 = _______


N3 = _______
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Analysis: 

Due to the fact that the maximum disturbance doesn’t occur exactly at the mouth of the pipe, the distance N1 is not exactly ¼ wavelength.  However, the error can be eliminated as long as N2 can be measured. 
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For lower frequencies, it may be impossible to get a third resonance, N
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, due to the length of the tube.

Known Fork:

½ = ___________

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 = _______________

Unknown Fork:
½ = ___________

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Having measured the wavelength of sound for a known frequency,  we can determine an experimental value for the velocity of the sound wave from the relationship between velocity, frequency and wavelength.
V
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Calculate the velocity of sound for the known fork below.

Calculate the velocity of sound from the theoretical equation on page 1. using your temperature for the known fork measurements.
V(m/s) = 331m/s + 0.61m/s{T(
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Determine the percent difference between the velocity of sound predicted by the theory and the value measured with the resonance tube:

% diff. ={ (V
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 - V
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)/ V
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} x 100
Since the % difference between the experimental velocity of sound and the value calculated based on the theoretical equation involving the temperature is so small, we can conclude that the theoretical equation is accurate.

We can use the theoretical equation for the velocity of sound as a function of air temperature to find the unknown frequency.

V
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Calculate the unknown frequency below using the temperature measurement for the unknown fork.


Summary of Results:
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