!'_ Chapter Five

Velocity of Sound



5.1: Origin of Sound:

Sound is produced by a vibrating body

The bell is set into vibration and sound is propagated through air.
These vibrations reach the ear and the eardrum is set into vibration.
These vibrations are communicated to the brain.
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5.2: Material Medium is a
i Necessity:

= [t can be proved by means of an experiment that a material medium is
a necessity for the propagation of sound waves. In the absence of a
medium, no sound waves can travel.
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5.3: Velocity of Longitudinal
‘L Waves in Gases:

Velocity of sound -
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Change in momentum per second = mU - mU,.
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Velocity of medium
momentum per second is due to difference in pressure (P, - P) between A and B.

F= (P _ P) a As there is no change in the average density of the medium, the masses of the medium
1 *  crossing the sections (A) and (B) in one second are equal.
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5.3: Velocity of Longitudinal Waves in Gases:




5.4: Newton's Formula for Velocity of Sound:

The velocity of sound in a medium-solid, liquid or gas depends on the elasticity and density of the
medium.
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‘L Laplace correction

= The process is not isothermal but it is adiabatic. The total quality of heat of the

system as a whole remains constant. It neither gains nor loses any heat to the
outside. During an adiabatic process;
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This value is in agreement with the experimental value. v P
Hence the correct formula for the velocity of sound in air or a gas is; U
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5.6: Effect of Pressure:

Pm
PV =—— =cons tant
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Since, the mass remains constant, P/p is constant. p

P Is constant
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Therefore, the velocity of sound in air or a gas is independent of
changes in pressure provided the temperature remains constant.
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= The density of vapor at NTP=18/22.4=0.8
Kg/m3 whereas the density of dry air at
NTP=1.293 Kg/m3. Therefore, water vapor
has air is density less than the density of the
dry air. Consequently the density of moist
air is less than the density of dry air. As the
velocity of sound is more in a medium of
lesser density. Velocity of sound in moist air
more than the velocity of sound in dry air.







i 5.10: Velocity of Sound in Water:

The velocity of sound in water is approximately four times
the velocity of sound in air.









