SPEED OF SOUND
Recall:

The speed of anything moving can be calculated by dividing the distance travelled by the time taken to travel that distance.
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However, the speed of sound is actually dependent on 2 variables:

a) Medium of transmission:

The speed of sound waves depends upon the medium that the sound wave is travelling in; i.e. air, water, steel, etc.  There are some examples in the table below.  You are not expected to remember these values.
	Medium
	v

	Air, at   0(C
	   332 m/s

	Air, at 20(C
	   344 m/s

	Helium, at 20(C
	1.004 km/s

	Pure water, at 20(C
	1.483 km/s

	Sea water, at 20(C
	1.522 km/s

	Iron
	5.000 km/s

	Concrete
	4.750 km/s


b) Temperature of medium:
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Example 1


If the air temperature outdoors is presently 10˚C, determine the speed of sound in air.

Example 2


The distance between the rock faces of two mountain ranges is 1.8 km.  If Darian yodels from the cliff of one of the rock faces and hears her echo 10.5 seconds later, determine the air temperature at Darian’s elevation.   
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Speed of Sound and Sound Reflection Exercises

1.
The sound of a ship's horn travels 840 m in 2.5 s in still air.  Calculate the speed of sound in still air.


2.
You see a flash of lightning and hear the thunder 3 s later.  How far away was the lightning flash, if the speed of sound in air is 340 m/s.  Give your answer in km.

3.
A violin string is vibrating at a frequency of 440 Hz.  How many vibrations (N) does it make when the sound produced travels 664 m through air at temperature 0˚C?

4.
A 200-m dash along a straight track was timed at 21.1 s by a timer located at the finish line who used the flash from the starter’s pistol to start the stopwatch.  If the air temperature was 30.0˚C, what would the time have been if the timer had started the watch upon hearing the sound of the gun?

5.
How much time is required for sound to travel 1.4 km through air if the temperature is 30.0˚C?

6.
Two large parallel walls are 17 m apart.  Someone fires a pistol at a point midway between the walls.  By considering a sound wave moving towards one of the walls and then subsequently reflecting, assuming the speed of sound in air is 340 m/s, calculate:



(a)
how many times the initial wave passes the firing point in the first 310 ms; and



(b)
how many times the wave has been reflected.



(This is the basis of the Flutter Echo which is important in room acoustics)


7.
A vibrating 400.0 Hz tuning fork is placed in fresh water.  What is the frequency in hertz and the wavelength in metres


(a) 
within the water @20˚C?



(b) 
when the sound waves move into the air at 20˚C?
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