The Physics Melody
I.  The Strings


A.  Nodes – located at the ends of the string


B.  Harmonic series
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Substitute each value of λ into the above equation

1st Harmonic = fundamental frequency:

2nd Harmonic:

3rd Harmonic:

4th Harmonic:

C. General Equation

fn = (n) v 

Where n = harmonic number (1, 2, 3…)

            2L


   L = length of string
II.  Air columns

A. Open ends

1. Antinodes are located at the open ends

2. L = Length of air column

3. Uses same equations for string

B. Closed at one end

1. Node – at closed end

2. Antinode – at open end

3. Results in ¼ of a wavelength

L = ¼ λ



λ = 4L

L = ¾ λ



λ = 4/3 L

L = 5/4 λ


λ = 4/5 L
f = v
     λ

Substitute each value of λ into the above equation

1st Harmonic:

3rd Harmonic:

5th Harmonic

C. General Equation

fn = (n) v 

Where n = harmonic number (1, 3, 5…)

            4L


   L = length of air column
III.  Timbre

A. Sound quality

B. Combination of harmonics forming complex wave patterns

C. Resultant waves form a repeating pattern

IV.  Beats

A. Waves of different frequencies interfere producing a variance in intensity

B. Interpreted as alternating loud and soft to the listener

C. No sound – out of phase – complete destructive

D. Loud sound – in phase – complete constructive

V.  Resonance


A.  The frequency from one source induces another object to vibrate

A. VI.  Natural Frequency

B. The frequency or frequencies that an object vibrates at when disturbed

C. Factors affecting frequency

1. Material

a. density

b. size

c. temperature

