ACTIVITY 3
 Exponential decay on a guitar

The frets on a guitar (see picture) are placed so that they make the correct vibrating string length for the note of music. We are interested in how the vibrating string length changes for each fret position, so we need to measure the length from the bridge to each fret position.

The table below gives the lengths in order from the longest (fret 0) to fret 12. The lengths are in millimetres.

	Fret number
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	Length
	660
	623
	588
	555
	524
	494
	467
	440
	416
	392
	370
	350
	330


Here is the graph of the vibrating lengths and a guitar diagram to show how they fit.
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· Find the ratio for this exponential decay function. (If the measurements do not give a constant ratio, take the average value.)


· Find the rate of percentage decrease.


· Find the formula for the function. On a graphics calculator or spreadsheet draw this function.


· You will have heard of ‘half-life’ when a decaying value reaches its half-way value. At what fret does the vibrating string length reach its half-length? Use a real guitar to hear the special relationship between the sound using fret 0 (open string) and the sound using fret 12; it is called the ‘octave’. 

