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Lesson 3 Wave Behavior

Wave at boundaries

When a wave reaches a looundavy between two diﬁceren‘c media,
° several ’ch'mgs can happen. The wave's behavior af the boundary °
de]oends on the pvopevﬂes of both media and the nature of the

wave. Here's an overview of the main wave behaviors at
boundaries:

What happens when a wave travels across a boundary
(from one medium into another medium)?

1/ —— boundaries

D iﬁferent mediumes

H'Lgh density Lowe density
9 Viransmitted
/ Vreflected

e —

Aﬁer

When it travels ﬁrom one medium to a ?;mother medium the speed of a
mechanical wave change. :
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The speed of a mechanical wave depends only on the
properties of the medium it passes through.

]

For water waves, the depth of the water
° aﬁéc’cs wave speed.

—

For sound waves through air, the temperature
aﬁec’cs wave speed.

'Y r ~ A °

—

( -
‘! [ Sound waves

For waves on a spring, the speed depends
on the spr'mg’s tension and mass per unit

length.

Rigid boundaries

When a wave pulse hits a

=
=,
z
)

Rarefactions ’/,/,
”

V'Lgid Iooundary, the energy is

reflected back, as shown in

Figure.

Very little energy is
transmitted into the wall.
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|
Vreflected I
|

AN ot

¥ N
Vreflected /t?
—

[ o o o o [
Mechanical wave remains upright  Mechanical wave is inverted if
if reflected from a free end. reflected from a fixed end.

O

What happen when a wave pulse traveling along a spring
meets a reflected pulse that is coming back from a
boundary?

principle of superposition

When two or more waves overlap in a medium, the resu[ﬁng wave at any given
point is the sum of the individual waves's amp[i’mdes at that point.

The result of the superposition of two or more Encdent wenp)

. . +
waves is called interference. Reteciad i}

Addition Subtraction
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2

Constructive ]ntelference Destructive lntevfevence
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— -
Bef Before
R il A interference
A B interference

A+B During

interference A+B Ouring
interference

After
-— — A interference
/\ [\ After
B A interference \B/
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03
Standing Waves in string
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L=0.5A L=1A
First harmogtc with Second harmonic with
two no two nodes
L=T6r L= 1.5\
Third harmonic with
two noaes
2L
A==
T
n=1,2234.....
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[ J [ J
Antinode
2 D 3 D Wavefront

Wavefront

® ®
Wavefront
Direction of propogation
Waves
Wavefronts
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Reflecton Law of Reflection

Is the change in the direction of a wave, such as light, when
it bounces off a surface. This occurs when the wave
e}r\\coun‘rer's a boundary that doesn't absorb the energy of
the wave.

First Law of Reflection:

The angle of incidence (the angle between the incident ray
and the normal) is equal to the angle of reflection (the angle
between the reflected ray and the normal).

ower speed, shorer
ength

Deeper water,
greater speed.
longer wavelength

Refraction

Refraction is the bending of light (or other waves) as it passes
from one medium into another medium with a different
refractive index (e.g., from air fo water). This bending occurs
because the speed of light changes when it moves from one
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