
Lab Science      Name ____________________ 

Speed of Sound Lab     Date_____________ Period__ 
 

Problem:  Can the speed of sound in air be calculated using tuning forks? 

 

Background: A closed-end pipe will produce constructive interference when its length is ¼ of 

the wavelength of the sound waves.  This will make the sound waves louder.  We 

call this resonance.  If we can measure the length of the pipe when resonance 

occurs, we can calculate the wavelength of the sound waves.  If we know the 

frequency of the tuning fork, we can calculate the speed of the sound using the 

equation:  speed = wavelength x frequency. 

 Note: The diameter of the pipe also influences the length of the resonator and 

there is a slight correction for that when calculating the wavelength. 

 The equation for the wavelength is wabelength = 4 x (L + (.4 x D))  where L is 

the length of the pipe and D is the diameter of the pipe.  Since you will be using a 

pipe which is 2.5 cm in diameter, .4  x  D = 1 cm so the equation becomes 

wavelength = 4 x (L + 1)  

 

Materials: 2-liter bottle with top cut off, 12” x 1” PVC pipe, tuning fork with known 

frequency, metric ruler, water, white board eraser for striking tuning forks 

 

Procedure: 

 

1. Fill the 2-liter bottle with water within about 4 cm from the top. 

2. Insert the PVC pipe into the water. 

3. Obtain a tuning fork from the green cart and note its frequency.  Make sure that you write 

your data in the correct box. 

4. Have one partner hold the PVC pipe and strike the tuning fork against the white board 

eraser (felt side).  Quickly place the fork just over the top of the pipe 

5. Slowly raise both the pipe and the tuning fork until the loudest sound is heard.  If there is 

more than one position in which the sound appears the loudest, choose the position in 

which the length of the pipe above the water’s position is the shortest. 

6. Hold the pipe steady while your partner measures the distance from the top of the pipe to 

the water level mark to the nearest 0.1 cm.  Record this value in the data table for the 

frequency of the tuning fork you have. 

7. Repeat this procedure using all of the tuning forks. 

8. Using the formulas given below, calculate the wavelength of the sound waves and the 

speed of sound in air and write your answers in the table. 

 

 

Equations 

  

Wavelength = 4 x (Length of pipe + 1.0) 

 

 

Speed of sound = frequency  x wavelength 

 

 

 



Frequency 
(Hz) Length of pipe  (cm) wavelength (cm) 

speed of sound waves 
(cm/s) 

293.7       

329.6       

349.2       

369.9       

392       

415.3       

440       

466.1       

493.9       

523.2       

 

 

Questions   

1. What is the average speed of sound for your measurements? 

 

 

 

2. The speed of sound in air varies with the temperature.  At 0oC, the speed of sound in air is 

33,100 cm/s and it rises by 60 cm/s for every 1oC above that temperature.  Calculate the speed of 

sound in the lab by multiplying the temperature (from Mr. Butler) by 60 and add that answer to 

33,100 cm/s.  How does this compare to your average speed from question #1? 

 

 

 

 

 

3. Which tuning fork gave a speed closest to the speed in #2?  How close was it?  Which tuning 

fork gave a speed farthest from the speed in #2?  How far away was it? 

 

 

 

 

 

4. List 2 reasons why the speeds you calculated might have been higher or lower than they 

should have been. 

 

 


