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Honors Physics – Open and Closed pipes

Prelab: 

1. On the entire line below, draw 1 complete wave(1 crest and 1 trough) that starts to go up first.

2. Draw the same line, but this time suppose there is a wall on each side of the line to REFLECT the wave BACKWARDS. Draw the wave traveling backwards but use a dashed line to signify this.

3. Draw the same drawing in #2, except this time label ALL the points where the wave crosses the equilibrium line with an “N” for node. Label the points of MAXIMUM amplitude with an “A” for anti-node

4. Looking at your wave above and reading left to right, how much of a wavelength is there between a node and an anti-node? Show this in TERMS of Lambda, .
5. You get sounds every time you hit an ANTI-NODE! Fill in the following pattern that represents YOUR drawing. Reading from left to right , fill in with fractions

1st sound = _________
2nd sound = ___________

3rd sound = _________
4th  sound = ___________
6. Suppose the length ( L) of a pipe is equal to the wavelength of the first sound. How would that look as a formula?

L =

7. Solve the above equation for wavelength, and insert it into the formula for the velocity of a wave, v = f. This is your formula for a closed pipe

8. For an Open pipe you get a sound when there is a minimum of 2 antinodes. How many wavelengths are there between 2 antinodes?

9. Suppose the length ( L) of a pipe is equal to this  wavelength in #8. How would that look as a formula?

L =

10. Solve the above equation for wavelength, and insert it into the formula for the velocity of a wave, v = f. This is your formula for a open pipe

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 – 320 Hz & F-341.3 Hz tuning forks. 

Data Table – Closed Pipes
	Frequency
	Length
	Correction
	Actual length
	Wavelength
	Velocity

	
	
	+ 0.014 m
	
	
	

	
	
	+ 0.014 m
	
	
	

	
	
	+ 0.014 m
	
	
	

	
	
	+ 0.014 m
	
	
	

	
	
	+ 0.014 m
	
	
	


Open Pipes

	Frequency
	Length
	Correction
	Actual length
	Wavelength
	Velocity

	320 Hz
	
	+ 0.014 m
	
	
	

	341.3 Hz
	
	+ 0.014 m
	
	
	


Questions (SHOW ALL WORK)

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

2. Determine the speed of sound for each trial above. Show one trial of work for EACH type of pipe below. List all the other values.

3. Find the AVERAGE VELOCITY for ALL TRIALS and determine the % difference based on your speed found in #1.
