Four Pop Bottles

Apparatus: 
-
4-pop bottles, any size, but all the same size


-
fill the first bottle with a certain volume of water


-
fill the second bottle with twice the volume of water of the first bottle


-
fill the third bottle with three times the volume of water of the first bottle


-
fill the fourth bottle with four times the volume of water of the first bottle


-
Optional: use food coloring to color each bottle of water a different color


-
Use some type of container that will hold the bottles side by side

Demonstration:
-
Blow across the top of one of the bottles.


-
Ask the class what frequency will be heard when you blow across the next bottle.


-
Have each person vote by holding their thumbs up if they think the frequency will be higher, thumbs down if they think the frequency will be lower, and thumbs horizontal if they think the frequency will be the same.


-
Blow across the frequency of the next bottle.


-
Ask why they think the frequency is different.

Discussion:  -
The frequency is heard is primarily dependent on the length of air column from the water to the top of the opening of the bottle. The longer the air column, the lower the frequency produced and the lower the pitch that one hears. 


-
For a uniform diameter piece of pipe, closed at one end and open at the other end, the approximate wavelength produced is 4 times the length of  pipe. Specifically the wavelength is
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where ‘(’ is the wavelength (in meters), ‘l’ is the length of the tube (in meters) and ‘d’ is the diameter of the tube (in meters).


-
The frequency than can be determined using the wave equation:
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where ‘f’ is the frequency (in hertz), ‘v’ is the speed of sound (in meters/second) and ‘(’ is the wavelength (in meters).


-
The speed of sound can be determined using the equation:
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where ‘v’ is the speed of sound (in m/sec) and ‘
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’ is the temperature of the air in the room minus 0o. [If the temperature in the room is 20o C, the one multiplies 0.6 times 20 to get 12. Next add 12 to 331.6 to get 343.6 m/sec.


-
If the pipe is open at both ends, one uses the equation:
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Additional Demonstration:  - Number the bottles with the greatest amount of water to the least amount of water 1, 2, 3, 4 respectively, and blow over them in the following sequence one can play ‘Mary Had A Little Lamb’ 


2 3 4 3 2 2 2         3 3 3 2 1 1      2 3 4 3 2 2 2      2 3 3 2 3 4

Resource:
Conceptual Physics by Paul Hewitt


-
Chapter 25 Vibrations and Waves


-
Chapter 26 Sound


Website: http:/www.cpsurf.com/sound-light
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