TAP 321- 1: Hearing superposition

Sounds from two sources can cancel

You can hear the effects of wave superposition if you move about in the 'sound field' created by two loudspeakers. There are two short experiments here: one to get a feel for the phenomenon, the second to do some measurements.

You will need

· signal generator

· two loudspeakers

· leads

· microphone

· oscilloscope

A first look
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1.
Set the signal generator at 1500 Hz.

2.
Separate the speakers by 1 m.

3.
Stand 1 m away from the speakers with your head at speaker height.

4.
Walk from side to side in front of the speakers with your hand covering the ear that faces away from the speakers.

What you are looking for

1.
You should hear a variation of sound level from loud to soft, back to loud and so on as you move in front of the speakers.

2.
It is possible to measure the wavelength of sound in this way, but you have to be very careful to avoid excessive reflections from walls and floor. (Dropping curtains over furniture may help or using a highly directional microphone).

Making measurements
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1.
Set the signal generator at 1000 Hz.

2.
Separate the speakers by 0.5 m and place the microphone 0.5 m away.

3.
Use a metre rule to move the microphone (the long, narrow type is best) along the 0.5 m line until the oscilloscope detects a minimum.

4.
What happens to the trace when the speaker furthest away from the microphone is 
switched off? How can you explain this?

5.
Measure the path difference at this point.

6.
With both speakers on, find the next minimum along the 0.5 m line and use your results 
to calculate the wavelength.

7.
Use c = f  and a value of c = 340 m s–1 to calculate the expected wavelength. How 
precise was this experiment? How could it be improved?

What you should observe

1.
A pattern of minima and maxima that suggests a value for the wavelength of around 0.3 to 0.4 m.

Practical advice

Here we have two quick but memorable experiments. 1500 Hz is a rather painful frequency to listen to, but allows a clear difference between maxima and minima to be heard. It may be useful to discuss why this experiment is best performed in the open air to get students to begin thinking about further interference due to reflections.

You may decide to postpone the quantitative part until work on superposition is well under way.

Alternative approaches

Photographs of students standing along lines where the sound from two sources is loudest can provide an interesting basis for a question to explore the same ground.

Social and human context

A similar arrangement using two or more radar sources has been used to provide a grid for navigation at sea.

External reference

This activity is taken from Advancing Physics chapter 6, 30E

