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Musical notes are arranged in groups of eight called octaves. The letters A to G represent the notes. Octaves are numbered, hence G2 represents a note one octave up from G1. 

When you go up one octave, the frequency of the note doubles. A3 has a frequency of 220 Hz, whereas A4 has a frequency of 440 Hz. 

An octave can start at any note. The starting note is called the key. More on this later. 

Looking at a piano keyboard, we see that there are black keys and white keys. Each white key corresponds to one of the musical notes A to G.  (confusing, since we have just mentioned keys in a completely different context in the previous paragraph). The black key between D and E can be called either D sharp ( D♯) or E flat (E♭).
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Figure 1: diagram of part of a standard keyboard, with notes and one sharp labelled.

Playing all the notes in an octave in sequence is called playing a scale. You can play a scale
 in the key of C using only white keys. The frequency gaps between these notes is such that this "sounds right". However, for music to sound right in a different key, specific sharps or flats have to be used. 

The gap between the note produced by adjacent keys is called a semitone. Two semitones make a tone. Referring to figure 1, B and C are a semitone apart, but D and E are a tone apart, because D♯ is between them.

The pattern in a major scale always goes:

tone.. tone.. semitone.. tone.. tone.. tone.. semitone

Examples:

A scale in the key of C would go:

C D E F G A B C

C and D are a full tone apart because there is a black note between them.

D and E are a full tone apart for the same reason.

E and F are a semitone apart – there is no black note between them.

Hence our tone.. tone.. semitone.. pattern builds up.

On the other hand, starting at A, we would need to go:

A B C♯ D E F♯G♯ A

Another way to work this out is to number the notes, starting from the scale key:
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Figure 2: notes numbered, starting at A=1 in order to work out the note sequence in the key of A. To work out the sequence for the key of F, we would number from F=1 and so forth.
The sequence always goes 1,3,5,6,8,10,12,13. Perhaps you can see how this relates to the tone.. tone.. semitone.. pattern?

Numbering like this can help us with the mathematical relationship between the frequencies of adjacent notes. 
There are 12 semitones in any octave, so the ratio between adjacent notes is the 12th root of 2.
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So the frequency ratio of two notes separated by 2 semitones will be 1.05952.

The general case is that the ratio of frequencies of notes a and n will therefore be 1.0595(n-a)

So, if fa is the frequency of note a, the frequency fn of note n will be given by:
fn = fa x 1.0595(n-a)
Example:

On our keyboard above, C is note 4 and has a frequency of 261.6 Hz. What will be the frequency of F (note 9)?

f9 = f4 x 1.0595(9-4)
f9 = 261.6 x 1.05955

f9 = 261.6 x 1.335
= 349.3 Hz

Note that greater accuracy would be obtained by not rounding the 12th root of 2 to 4 decimal places.
	Note
	Approximate
frequency (Hz)
	Note
	Approximate

frequency (Hz)

	A3
	220
	D♯
	311

	A♯
	233
	E
	330

	B
	247
	F
	349

	C
	262
	F♯
	370

	C♯
	277
	G
	392

	D
	294
	G♯
	415
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� When we talk about scales here, we will be referring to the most common major scale. Other scales are available. 





