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Lab Partners


Lab exercise: Speed of sound waves in air.

In this lab you will be using a resonating air column open at one end and closed at the other to find the speed of sound in air. 

You will then use this column and the known speed of sound to find the frequency of an unknown tuning fork. This is a short form lab.

As you learned in class, a tube open at one end and closed at the other first resonates when the air column inside the tube is 1/4th wavelength long. Due to motion differences of air molecules in different diameter tubes, there is a small correction factor. The antinode is actually slightly above the open end of the tube. The actual length of the column of air is found using the formula:


L = tube length + 0.4d where d is the inside diameter of the tube.

Following the directions given by your instructor take the following data:

1. Temperature of the air.

2. The inside diameter of your tube.

3. The frequencies of the tuning fork you use. Use any tuning fork over 380 Hz.

4. The length of the air column from the top of the tube to the water level for the first resonance of each tuning forks.

5. The length of the air column for the second resonance.

6. The data you wish to take to calculate the frequency of your unknown fork.

DATA TABLE:

Temperature of air in room: 

Inside diameter of tube: 

Frequency of fork
Length of air column for 1st resonance
Length of air column for second resonance


unknown





Questions: (For questions 1-3, add a sketch of the standing wave you are working with in that question.)

1. Using the first resonance of your known fork, calculate the speed of sound in air. Remember to use the correction factor for the length of the tube.

2. Using your air column for the second resonance of your known fork, calculate the speed of sound. Once again, use the correction factor.

3. Use the difference in the two air columns for your high frequency fork to calculate the speed of sound.  No correction factor is needed here.

4. The speed of sound in air can be found using the formula: 

, where T is the Celsius temperature. Calculate this value and use it as the theoretical value to calculate the % error for each of your 3 values for the speed of sound.

*5. Calculate the frequency of your unknown tuning fork.  (Show all necessary steps.)

*6. Let’s say that when you lowered the water for your unknown, you went too far but didn’t know that.  What effect this would have on the value for the frequency of your unknown?  Explain the effect and why.
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