Electromagnetic Waves

Waves propagating in form of oscillating
electric and magnetic fields.

Do not require medium for propagation.

Transverse Waves
The individual particles of the
medium oscillate perpendicular to the
direction of wave propagation.

Velocity of Transverse
Wave in Solids and Strings

n

o Insolids, v=, |—
Y

where 1 is modulus of rigidity and p is
density of solids.

T
o Instretchedstring, v=, /—
m

here, T'is tension in string and m is mass

itlength of string.
\perum ength of string )

/—/ Progressive Waves /—\

+ Displacement, y = A sin (0t —kx+ )
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where ¢ is the initial phase.
o Phasechange:
(a) with time (b) with position
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/—/ Stationary Waves /—\

o Wave formed by the superposition of

TYPES OF WAVES
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Mechanical Waves

Waves which require a material medium

for their propagation are called
mechanical waves.
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Matter Waves

Waves associative with microscopic

particles such as electrons, protons etc. in
motion are called matter waves.

Longitudinal Waves

The individual particles of medium
oscillate along the direction of
wave propagation.

H Velocity of Longitudinal Waves /L\

G

In a solid of bulk modulus k¥, modulus of

rigiditym and density p is

p
In a fluid of bulk modulus k and density p is

K
yv=[—
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Newton's formula for the velocity of sound
inagasis

Kiso p
v= \/: = \/: (P = pressure of the gas)
P p J

/—/ Doppler's Effect in Sound /—\
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If v, vy, v,and v, are the velocities of sound,
observer, source and medium respectively,
then the apparent frequency,

F_ VY=Y .
v+v,, =V
If the mediumisatrest, (v,, =0) then
, V_VO
V=——X%XV
V—VS )

/—/ Beats Formation /—\

. . ™) _ -1
incident wave and reflected wave is o Open organ pipe: » Beatfrequency =Number of beats sec
givenby y=1+2asin 2mx cos 2nt Fundamental mode, = Difference in frequencies of two sources.

A A T \ v, =v/2L=v (18tharmonic) Vpeat = (V1 =) 0r (L, - 1))
« Position of antinodes: x =0, =, A, 34 nh mode, v, =nv/2L (n™" harmonicand V=V +Vpey
3 }»2 5 2 (n-1)th overtone) o Ifprongsoftuning forkis filed v increases.
« Position ofnodes: x = D A A + Closed organ pipe: o Ifprongsisloaded with awax v decreases.
« Frequency of vibration of a string fixed Fundamental mode, o Uses:
mw  m T v, =v/4L=v (18tharmonic) — For tuning musical instruments
Aot ends, v= 3L 2i\m nhmode, v, =(2n-1)v - For detection of marsh gas in mines
(_ L=lengthof string, n = mode of vibration | { [(2n -1)t"harmonicor (n-1)t overtone]) | -~ For using as alow frequency oscillator. )
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