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The Principle of Superposition of
Waves

Whenever two wave pulses traveling in
opposite directions cross each other,
they retain their individual identities.
However at the instant, they overlap
each other, the wave pattern is different
from the individual pulses. The resultant
at the instant they
overlap, is the algebraic sum of the
displacement due to each pulse.

displacement,

Thus we can say that each pulse moves
as if others are not present. The net
displacement of the constituents of the
medium is an algebraic sum of the two
interfering pulses. This is called the
principle of superposition of waves.

I e
/ Reflection and Transmission of
“Waves

like a
transverse wave travelling along a
stretched string arrives at a rigid
boundary, the wave gets reflected. The
reflected wave suffers a phase change
of 180° on reflection. At the rigid
boundary, disturbance must have zero
the time. By the
principle of superposition, this could be
possible only when the two waves (the
incident and the reflected waves) have
a phase difference of 180° or 1t radian.

When a progressive wave,

displacement all
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If we apply Newton’s 3rd law, the
arriving wave exerts a force on the rigid
boundary. The reaction to this force,
exerted by the rigid boundary on the
string ‘Kicks back’ on the string and
sets up a reflected pulse with a phase
difference of m radian. Thus, a crest is
reflected as a trough.

The phenomenon of echo is an example
of reflection of sound by a rigid
boundary.
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When a travelling wave in one direction
will get reflected at one end, which in
turn will travel and get reflected from
the other end. This will go on until there
is a steady wave pattern set up on the
string. Such wave patterns are called
standing waves or stationary waves.

The points, where the oscillation
amplitude is  zero are called
displacement nodes and the points
where the displacement amplitude is
maximum are called displacement
antinodes. Thus, the particles at nodes
do not move at all, hence prohibiting
any flow of energy through them.




Beats

When two harmonic sound waves of
equal amplitude but slightly different
frequencies superpose, the resultant
wave looks like a single sinusoidal wave
with a varying' amplitude that goes
from maximum.to zero and back. The
amplitude variation causes the variation
of intensity called beats. The frequency
with which the amplitude rises and falls
is called the beat frequency and is
equal to the difference in frequencies of
the two waves. The rise and fall of the
intensity of sound is called waxing and
waning.
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Summary

- It is a kind of disturbance

that travels through a medium,
accompanied by the transfer of
energy.

It is a wave
that requires a material medium
for its propagation.

EIGEHomagREtE | Wave) : It is 2

wave that does not necessarily
require a material medium for
propagation. Electromagnetic
wave can travel through vacuum.

-: It is a wave in

which the constituents of the
medium oscillate perpendicular to
the direction of wave propagation.

T - It is a wave in
which the constituents of medium

oscillate along the direction of
wave propagation.

’: It is the point of maximum

positive  displacement in a
| transverse wave. Trough : It is the
il point of maximum negative
displacement in a transverse
wave.




. Phase difference : It

‘It is the maximum

displacement of the constituents
of the medium from their
equilibrium position. It is usually
denoted by ‘a’ or ‘A’

— It is the minimum

distance between any two points
on a wave having the same phase.
Or, it is the distance between the

two consecutive crests or troughs

in a wave. It is denoted by A.

-: The time period of

oscillation of a wave is the time it
takes for an element to complete
one full oscillation. It is denoted by
Tk

- It is the number of

complete wavelengths traversed
by the wave in one second. It is
denoted by Vv or f.

- The phase of an oscillating
particle at any instant denotes the
position and the direction of
motion of the particle at that
instant.

is the
difference in the phases of two
particles of the medium at the
same instant. Or the difference in
the phases of a single particle at
different instants.




5. It is the

superposition of two waves of
same frequency, with constant
phase difference.

It is

the phenomenon of
superimposition of two waves of
o same frequency, with zero phase
difference.

2 ! It is the

phenomenon of superimposition of
two waves of same frequency,

PLEQSE with a phase difference of odd

multiple of 1t radian.

SUBSCRIBE
FOR

: When wo waves of equal
MORE amplitude and frequency, moving

VIDEOS with same speed in opposite

‘ ‘ l directions, superimpose, the
_— resultant wave is called of
stationary or standing wave.

- It is a point along a

standing wave, where the wave
has zero amplitude.
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produced, when two sound waves
of slightly different frequencies
and comparable amplitudes are
’ superposed, are called beats.

: It is a point along a
standing wave, where the wave
has maximum amplitude.




