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Measurement of the speed of sound

Aim

The aim of this experiment is to measure the speed of sound in air using an echo method

You will need
A pair of clapper boards, a measuring tape (50m if possible), two or three stopwatches or stop clocks

Measure out a distance from a tall building – around 100 m if possible.

Snap the clapper boards together outside in front of the building and record the time it takes for the echo to return.

Repeat the experiment and find an average time.

Calculate the speed of sound from the formula:

 Speed = distance/time

(Remember that it is the ‘there and back distance’ that should be used in the formula.


Extended work
1. The discussion of the result should lead on to mentioning that the temperature of the air also affects the speed of sound - it being faster in hot air since the molecules are moving faster. 
2. Find out the speed of sound in steel and water and explain why there is a difference.

3. Explain why the echo method eliminates certain errors in the measurement of the speed of sound.

4. Find out what is meant by the Mach effect.
5. Calculate the speed of sound in granite and hydrogen from the following data:

Time for sound waves to travel 1km in hydrogen 
=   770 ms

Time for sound waves to travel 1 km in granite 
=   170 ms

6. Give your reasons why you think that sound is a longitudinal wave.
Wear ear defenders.














