
Waves in a solid

Apparatus
pulley

clamp

mass 
(applies tension)

string

vibration generatorto signal 
generator

bridge

The characteristics of waves in a solid can be 
measured using this apparatus. A piece of string is 
attached to a vibration generator, threaded over a 
pulley and attached to a mass. The vibration 
generator is attached to a signal generator to control 
the frequency.

When switched on the string will vibrate. At normal speed this will be a 
blur. By using a strobe light or a high speed camera a static image 
can be obtained.

Standing wave

The mass has been removed for clarity

At a certain frequency, the wave shown above is obtained.  This is 
called a standing wave.  Water waves are called travelling waves. 
Standing waves are produced by stringed instruments such as a violin or 
guitar.

one wavelength

Calculating wavelength

Measure the total length of the standing wave from the vibration 
generator to the bridge (e.g. 24cm or 0.24m). Divide the length by the 
number of waves (e.g. 1). So the wavelength = 0.24m.

Remember that one wave is equal to one complete oscillation. The line in 
black in the above diagram shows one complete wave.
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Waves in a solid...

Calculating wave speed

The equation to calculate the wave speed is:

wave speed = frequency x wavelength or   v = f x 

From the experiment, the wavelength was 0.24m. The frequency is read 
from the signal generator (e.g. 10Hz).  Use the equation to calculate the 
wave speed.

wave speed = 10 x 0.24 = 2.4 m/s

Practice question #1

The mass has been removed for clarity

one wavelength half wavelength

A signal generator was set to 15 Hz. The standing wave produced is 
shown above.  The total length of the standing wave is 0.24m.  Calculate 
the wavelength and the wave speed of the wave.

wavelength = total length of standing wave   number of waves

wavelength = 0.24m    1.5 = 0.16m

Calculate wavelength first...

...now calculate wave speed

wave speed = frequency x wavelength

wave speed = 15 x 0.16 = 2.4m/s

Effect of frequency on wave speed

Changing the frequency or wavelength has no effect on 
the wave speed.  Changing the mass will change the wave 
speed.
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