Physics - Sound Activities
Name  

Period  


1) Speed of Sound
Objective - Calculate the speed of sound in air

Materials - blocks of wood (2), stopwatches (2), cones (2), metric tape measure, thermometer

Procedure -

1) Measure a distance of 100 meters, mark with cone

2) One student should stand at a cone with the blocks of wood. Three students should stand at the other cone with two stopwatches.

3) The first student should create a noise by hitting the blocks of wood together.

4) The group of three students should stand one facing the student with the blocks of wood and two students with stopwatches facing away from the student with the blocks of wood.

5) The student facing the student with the blocks of wood should tell the timers to start the stopwatch when he/she sees the blocks of wood hit. The timers should stop the stopwatches when they hear the sound. Make two trials and record the average time for the sound to travel 100 meters.

Observations -

Distance of timers from noise 

 meters

Temperature 

 degrees Celsius

	Trial
	Timer l
	Timer 2

	1
	
	

	2
	
	

	Average
	
	


Calculate the speed of sound using v=d/t

Velocity of sound 
 m/sec

2) Tuning Forks
Objective - Demonstrate Vibration in a medium, resonance, interference, beats and the Doppler effect.

Materials - 2 tuning forks (320 Hz), rubber band, resonance box, 400 mL beaker filled with water. 

Procedure -

1) Vibration in a medium -Strike a tuning fork against the heel of your shoe and then insert the prongs into a beaker of water. What happens?

2) Resonance -Strike a tuning fork against the heel of your shoe and place it in the slot on top of the resonance box. Place the other resonance box with a second tuning fork of the same frequency about 0.5 meters away. What happens?

3) Interference - Strike a tuning fork against the heel of your shoe and bring one of the prongs 2 or 3 centimeters from your ear. Slowly rotate the tuning fork completely through 360°. Carefully note any change in the loudness of the sound.

4) Beats - Fasten a rubber band securely on the middle of one prong of a tuning fork on the resonance box. Place a second tuning fork of the same frequency on the second resonance box. Strike both forks on your heel and place them onto the resonance boxes. If the sound is constant, reposition the rubber band and try again. Carefully note the sound emitted by the forks.

5) Doppler effect -Strike a tuning fork on the heel of your shoe. You will have to strike the fork with extra force. Rapidly move the tuning fork in a wide arc around your head. The effect can best be heard by a second observer several meters away. Note what you hear.

3) Resonance Tube

Purpose - To determine the speed of sound using the concept of resonance

Materials - resonance tube, graduated cylinder, meterstick, l or 2 tuning forks, crayon

Procedure -

1) Fill the cylinder with water 2/3 full. Place the resonance tube in the cylinder. You can vary the length of the air column in the tube by moving it up or down.

2) Select a tuning fork and record its frequency.

3) Frequency = 
 Hz

Strike the tuning fork on the heel of your shoe. Hold the tuning fork horizontally, with its tines one above the other, 1 cm above the open end of the tube. Move both the fork and tube up and down to find the air column length that gives the very loudest sound (There are several loud spots.) Mark the water level on the tube for this loudest sound.

4) Measure the distance from the top of the resonance tube to the water level measured.
Length of air column = 
 m

5) Measure the diameter of the resonance tube,
Diameter of the resonance tube = 
 m

6) Make a corrected length by adding 0.4 times the diameter of the tube to the measured length of the air column. This corrected length accounts for the small amount of air just above the tube that also vibrates.
Corrected length = 
 m

7) The corrected length is one fourth of the wavelength of the sound vibrating in the air column. Compute the wavelength of that sound.
Wavelength = 
 m

8) Using the frequency and the wavelength of the sound, compute the speed of sound in air. Show your work.
Speed of sound in air = 
 m/sec

9) If time permits repeat steps 2 to 7 using a different tuning fork.

Frequency = 
 Hz

Length of air column = 
 m

Corrected length = 
 m

Wavelength= 
 m

Speed of sound in air = 
 m

