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Some background knowledge (tinAnwengiuniendinguiiaduieiganuildndvesadudsinniasuzaz)

(Taken from http://hyperphysics.phy-astr.gsu.edu/hbase/Class/PhSciLab/string2.html)

Standing waves are produced on a string when equal waves travel in opposite directions. When the proper
conditions are met, the interference between the traveling waves causes the string to move up and down in
segments, as illustrated below. This segment vibration gives no appearance of motion along the length of
the string. The phenomenon is called a standing wave or stationary wave and corresponds to a resonant
vibration of the string.

If a light, flexible string is attached to a vibrator and the other end passed over a fixed pulley to a weight
hanger, the necessary conditions for standing waves can be met. Waves from the vibrator travel down the
string and are reflected at the pulley. When the tension and length L of the string are properly adjusted,
these two oppositely directed wave trains superimpose to give alternate regions of no vibration, N (see the
picture below) and regions of maximum vibration, A. These regions N and A are called nodes and
antinodes, respectively, and the segment between two nodes is called a loop. The length of one loop is
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equal to half a wavelength (1/2). The number n of loops depends on the frequency f of the vibrations,
which is also the wave frequency.

n
1

Let f,, be the frequency of the vibration that produces n loops. We have the following relation:

fa =1f1.

Also, the wavelength of the standing wave with n loops is
2L

/171 = 7

For a continuous wave, its speed is equal to

v = f,l, = constant
(The wave speed travels through a wire depends on the tension and the mass-to-length ratio of the wire.)

After combining these 3 relations together and rearranging, we get
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