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Abstract: 

-Aims: To detect the generation of resonance phenomenon in sound waves in air, and to calculate their speed.

-Methods: By measuring the heights where resonance takes place at different frequencies.  

-Main Result: 













Theoretical Background:
[image: ]	Resonance results from the formation of a node at the closed end and an antinode at the open end in a tube closed at one end.
This leads to the following resonance conditions:
        …………… (eq.1)
      …………… (eq.2)
Where  is called the end correction (the antinode occurs outside the tube).
By substituting  , and rearranging the equations above we get:
     …………… (eq.3)
   …………… (eq.4)
By plotting (  ), we obtain (  ) as a slope for (eq.3), (  ) as a slope for (eq.4), and the end correction from y-intercept.

Procedure:
	A signal generator is connected to one microphone producing audio signal. A second microphone is connected for picking up weak signals. The resonance occurs when the height of the air column is an integer multiple of a quarter wavelength on the first order, and three quarters of a wavelength on the second order. So by lowering and rising the funnel, different heights of the water column is produced, and resonance can be detected then by hearing a loud distinct audio signal.
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Data Sheet: 
	
	
	
	

	349.9
	
	0.235
	0.735

	399.7
	
	0.205
	0.635

	450.0
	
	0.180
	0.565

	500.0
	
	0.160
	0.505

	550.0
	
	0.145
	0.450

	600.0
	
	0.135
	0.415

	650.0
	
	0.120
	0.385

	700.0
	
	0.113
	0.360











Calculations:
First Order (at L1):
  …………… (eq.3)
From the first graph (), we obtain:











First Order (at L2):
   …………… (eq.4)
From the second graph (), we obtain:











----------------------------------------------------
The Average value of the speed of sound:

The error is obtained from σm:




The average value of:

The error is obtained from σm:




----------------------------------------------------



Results & Conclusion:


The accepted value of the speed of sound at 30ο: 

It is clear that our result is accepted since: 
	Normally, the speed of sound is 343 m/s, but this is at temperature 20o, and since it was hot today –around 30o-, the true value of the speed of sound is around 349 m/s. 
	We remark that the distance between the microphones and the tube must equal zero but since it is not, we took the end correction) into consideration which is about (1.5 cm). That is why the heights of the resonance lengths were the actual height plus ().
	 Besides the end correction, another errors might have occurred, such as calibrating the signal generator on the desired frequency because it is not stable. As well as, reading from the ruler on the resonance tube was not accurate, since it is hard to keep the water on a specific spot to take a good reading.    
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	slope
	y-intercept

	 
	85.825655
	-0.010390

	error
	1.052023
	0.002164










Graph II





	 
	slope
	y-intercept

	 
	263.873124
	-0.022616

	error
	3.275722
	0.006739






y = 85.826x - 0.0104
2.8579594169762792E-3	2.5018764073054794E-3	2.2222222222222222E-3	2E-3	1.8181818181818182E-3	1.6666666666666668E-3	1.5384615384615385E-3	1.4285714285714286E-3	0.23499999999999999	0.20499999999999999	0.18	0.16	0.14499999999999999	0.13500000000000001	0.12	0.113	





y = 263.87x - 0.0226
2.8579594169762792E-3	2.5018764073054794E-3	2.2222222222222222E-3	2E-3	1.8181818181818182E-3	1.6666666666666668E-3	1.5384615384615385E-3	1.4285714285714286E-3	0.73499999999999999	0.63500000000000001	0.56499999999999995	0.505	0.45	0.41499999999999998	0.38500000000000001	0.36	
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