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The Mathematics of Sound

Before attempting this you should have watched the video instructions from the activity page ‘Modelling Sound’.

A. Pitch A4

Here is part of the graph of pitch A4.  
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1. Calculate the period and amplitude.
Period =
Amplitude =

2. Using a graphing package produce a graph that has the same period and amplitude as the pitch A4 fork.  Give the equation of your graph here and include a screenshot of the graph.

B. Pitch C5

The visual representation of C5 looks like this
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And when we zoom in on the time axis, it looks like this
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3. Calculate the period and amplitude.
Period =
Amplitude =

4. Using a graphing package produce a graph that has the same period and amplitude as the pitch C5 fork.  Give the equation of your graph here and include a screenshot of the graph.

5. The concert A pitch fork (A4) has a frequency of 440 Hz (it vibrates 440 times per second).  How does this relate to the equation you have found?
6. Use the equation you found for C4 to work out the frequency of the C5 pitch.

C. Playing Two Notes Together
7. Pitch A an octave higher (A5) has a frequency of 880 Hz.  Produce a graph to represent this sound.
An A4 (440Hz) is played together with an A5 (880 Hz).  Mathematically this is like plotting the sum of their two functions  

8. Plot a graph of y = asin(b1x) + asin(b2x)   

where y= asin(b1x) is the equation for the A4 (440Hz) 

and y= asin(b2x) is the equation for the A5 (880Hz) 
D. Further Exploration – Harmonies

Here are some Notes and frequencies from middle C onwards

	C4
	261.63

	C#4
	277.18

	D4
	293.66

	D#4
	311.13

	E4
	329.63

	F4
	349.23

	F#4
	369.99

	G4
	392.00

	G#4
	415.30

	A4
	440.00

	A#4
	466.16

	B4
	493.88

	C5
	523.25


9. Plot the graphs of these harmonies.  If you have access to a piano or keyboard play them too.  Comment on the shapes of the graphs.  Is there a relationship between the shapes of the graph and the sound that is produced?  You may know/be able to decide which are chords and which are not.

i. C & C#
ii. C & E

iii. E & F

iv. C, E & G
v. C, F & A
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