Name___________________Box #______
Date____________________Per________
A.P. Physics B -Open and Closed Pipes

Purpose: To form standing wave patterns in pipes and experimentally measure the speed of sound.

Materials: giant graduated cylinder, thermometer, resonance tube, and various tuning forks
Procedure – Part I – Closed pipes

1. Select a tuning fork. Measure and record its frequency.

2. Tap the tuning fork on your knee or sole of your shoe to start it vibrating.

3. Hold the tuning fork END horizontally with one hand, approximately 3 or 4 cm above the end of the pipe.

4. Raise the tube with the other end until you reach the first antinode.

5. Measure and record the displacement, in meters, from the water level to the end of the tube. The actual length of the tube is slightly longer than what you actually measure. The air between the tube and the tuning fork must be included in the length and a small correction has been provided below.

6. Repeat steps 1-5 for 5 other tuning forks.

Procedure – Part II – Open pipes

1. Follow the same procedure for a closed pipe except use only the E& F tuning forks. 

2. To measure the length you must measure the ENTIRE length of the tube. 

Data Table

	Frequency
	Length
	Correction
	Actual length
	Wavelength

	
	
	+ 0.014 m
	
	

	
	
	+ 0.014 m
	
	

	
	
	+ 0.014 m
	
	

	
	
	+ 0.014 m
	
	

	
	
	+ 0.014 m
	
	


Open Pipes

	Frequency
	Length
	Correction
	Actual length
	Wavelength

	E =
	
	+ 0.014 m
	
	

	F =
	
	+0.014 m
	
	


Questions 
1. Using the temperature of the room, determine your ACTUAL speed of sound.

2. Determine the speed of sound for each trial above. Show work for one trial for each part.
3. Determine your % error for each trial based on your actual speed found in #1.

4. Draw the 7th harmonic of a CLOSED pipe and label all the parts

5. Draw the 5 harmonic of an OPEN pipe and label all the parts.
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A hollow tube of length l. open at both ends, as shown to the left, is held in midair. A tuning fork with a frequency f o vibrates at one end of the tube and causes the air in the tube to vibrate at its fundamental frequency. Express your answers in terms of l and fo
a.    Determine the wavelength of the sound.
b.    Determine the speed of sound in the air inside the tube.
c.    Determine the next higher frequency at which this air column would resonate.
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Note: Figure not drawn to scale.



The tube is submerged in a large, graduated cylinder filled with water. The tube is slowly raised out of the water and the same tuning fork, vibrating with frequency f0, is held a fixed distance from the top of the tube.
d.    Determine the height h of the tube above the water when the air column resonates for the first time. Express your answer in terms of l
