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WAVE MOTION - TYPES OF WAVES._

Ooe O P g'omlnomz-.t modc.\: of transfer of energy from one point to the another 18 1n the form
» The waves propagates from the point of disturbance. as which they are generated. Thus

g = { oy are generated. Thus,
gxal ple, we kn‘m\ n lhd‘l water waves, sound waves, light waves and radio waves all carry encrgy
pe form or t{“‘ other from one place to another, without any bulk motion of the interventing
um of the first t“c' tvpes of waves. For light and radio \;fil\'t‘s propagation, no medium 18
." at all. There 1s just propagation of energy takes place. Such a mode of transfer of energy 18
d Wave motion, and may be divided into two broad categories: (/) mechanical wave motion
i non-mechanical or electromagnetic wave motion. '

Mechll.lical. wave motion is possible only in material media (solids, liquids and gases)
possese Inertia as well as elasticity; so that,water waves and sound waves are both example
S 1Y of wave motion and are, therefore referred to as mechanical waves.
i) Non mechanical or electromagnetic wave motion, on the other hand, requ
m for its propagation; so that, light and radio waves, which can travel through empty space,
 to this category and are, therefore referred to as non mechanical or electromagnetic waves.
e are concerned here with only the mechanical type of wave motion and shall, for simplicity,
0 it merely as wave motion.
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462 Mechanics
(i.¢., without any decrease in its amplitude
should offer the least frictional resistance 50 as O
particles.

A wave motion which thus progresses onward

), a third property is also necessary, viz., that the Mediup,
t to unduly damp the periodic motion of ¢,

s through a medium, with energy transferreg
a travelling or a progressive wave motion to distinguish it frop,
ave motion, which we shall study a little later and in whicy
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across every section of it, is called
what a called a standing or a stationary »
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energy across any section of it.

10.2 TRANSVERSE AND LONGITUDINAL WAVE MOTION e
longitudinal

There are two distinct class of wave motion: (i) transverse and (i)

(i) In a transverse wave motion, the particles of
the medium oscillate up and down about their mean or
equilibrium position, at right angles to the direction
of propagation of the waves itself. This form of wave
motion therefore travels in the form of crests and
troughs (Fig. 10.1), as, for example, waves travelling
along a stretched string. A crest and an adjoining
trough constitute one wave or pulse and a succession

of them, a wave frain.
This type of waves motion is possible in media which possess elasticity of shape or rigidity,
g. in solids. But, as we know, they are also possible in water and liquids, in general, even though
8y do not possess the property of rigidity. This is because they possess another equally effective
serty of resisting any vertical displacement of their particles (or keeping their level). Gases,
yever, possess neither rigidity nor do they resist any vertical displacement of their particles (or
p their level). A transverse wave motion is therefore, not possible in a gaseous medium. '
It may just be mentioned for the information of the student that an electromagnetic wave is

a transverse wave because of the electric and magnetic fields being perpendicular to its direction of

a longitudinal wave motion, the particles of the medium oscillate to and fro about their
quilibrium position, along the direction of propagation of the wave motion itself. This type
orefore, travels in the form of compressions (or condensations) and rarefactions,
e medium getting closer together and further apart alternately, (Fig. 102),
sing elasticity of volume, i.e., in solids, liquids as well as gases, As
md waves in air [Fig. 10.2 (a)] and waves in a spring or helix when
-pulled out and then released [Fig. 10.2 (5)]. 4.
ining rarefaction constitute one wave or pulse and, s in
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Again, waves may be one-dimensi re o
: ional, two dimensional or three dimensional according as

sropagate energy 1n just o three di 5

' ":.l wave a%gng Ja sprizesat:? s dire g mensions. Thus, transverse wave along a string or
esional and sound wave % eed'o ne-dimensional, surface waves or ripples on water are two-
E proceeding radially from a point-source are three dimensional.

Belore prgceedmg further, we had better summarise here the important characteristics of a
g motion, in general, whether transverse or longitudinal, viz., that

..lt'ls sunply' a d'lsturbancc., a condition or a state of motion that travels through the medium
pthing material, i.e, there is no transference of any part of the medium (or matter) from one
fo another. For, as we have seen, the particles of the medium simply oscillate up and down or
jfro about their mean position and do not move onwards with the wave motion itself.

f) Each particle of the medium receives the disturbance a little later than its predecessor,
8 its movements and hands it on to the next succeeding particle, i.e., there is a regular phase
ween one particle and the next.

i) The velocity of the particles of the medium or the particles velocity, as it is referred to, is
different from the velocity of the wave motion or the wave velocity.

aracteristics of wave motion. A progressive simple harmonic wave is that whose amplitude

‘gonstant with time. Its characteristics are:

. _ ¢ is a form of disturbance which propagates in a medium.
Then the wave propagates the particles of the medium simply oscillate about their mean

:’._.; -: is a definite phase different between every two consecutive particles.
B loci of the wave is different from the velocity of the particles. The velocity of the
i e - but the velocity of the particle goes on changing,
 is a constant for a given medium A . S oiicn.
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