Physics 202, Lecture 20

Today's Topics
B Wave Matlon
B Genaral Wawe
B Traneverse And Longliudinal Waves
B Wave apesd on siring
B Raflection and Transmizslon of Waves
B Wave Function
B Sinuadaidal Waves
B Standing Waves

General Waves

O Wave:

Propagation of a physical quantity In space cver time
q=aix b

O Examples of waves:
Watar wave, wava on airing, scund wave,
glaciromagnstic wawa, “light”, quanbum wave...
O Machanlcal wave:
Propagation of small motion (“disturbance™) in 3 medium.
= Phyalcal quantity to ba propagated: displacemant

Recall: Dleplacemant ks a vector.

Transverse and Longriudinal Waves

3 i the direction of machanic dizturbancs
{dizplacamant] |8 parpendlcular to the direction of
wava mothon, the wawve |2 called fransverss wave.

O i the directlon of machanlc disturbance
{diaplacemant] 18 paralled to the dirscilon of wave
lon, the wave Is called longiudinal wave.

= Bae damos.

O in general, 3 wava can be a combination of the above
BE.

3 The dafinition can be axtended to other (non-
mechanical) waves.

= 8.] Blmctromagnetic waves are aiways trangvarss.

Electromagnetic Waves are Transverse

R !
'

Two polarizations poselble




seismic Waves (motion in earthquakes)

Wave On A Stretched Rope

O It 12 a transverss wave —
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O The wave epeed ls determined " " I

by the tension and the linear =5

denalty of the rops: . I
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Reflection of wave on sfring from hard
and soft walls
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Reflection and Transmizsion of Waves
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Wawve Function

O ‘Wawas are dascribed by wave functione in the form:
| = con hove omy form |

/

[1‘: Tim.mcnrrri:i-mf'

| w: A cerfan physical quantrhy |
e.g. displocement in v directioa

yix,t) =

v is the wiree speed
v=0 maw 1)
weid rrl:ranng‘gf

| N- space position.
Coefficint orroaged o be 1

An Exercise to Explain Wave Speed

O A wawa |8 described by functlon y=ix-vt).
« Af ima t, In poselfion x,, how large Is the quantity y?

== Hx-vt) =y,
« At 3 Iatar time t,=t, =at, what l2 y at position
€ =H +Wal?

= Y= W) = T sval it st fx vt ) =y,

= How to Interprat the resut?
» Batween t, and -4t the value y, has

tranemiltted from poaltion x, to =, +wat
S apaad = (=, +<vat - & it -at-L )=
Le w=0 €—=>maving right; v=0 £-2moving lat;

Linear Wave Equation

O Linear wave squation O Sinusoldal wave

aartain
| quantiby f. frequanoy  g:FPhacs
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- supsarpoalition of slnuaoldal waves

Parameters For A Sinusoidal Wave
O Snapehot with fxed £: |
waws langth L=k Fal Ay
O Snapahot with fixed x- BRWAYL ,’r
anguilar frequency = w ! \J/
fraguancy T =uw'2x _—
Pariocd T=14 snapshot-Fixed £
Amplrtude =4
O Wave Spaed v=ulk ko
= w=if, or / ‘LIL ;’ \ S
B w=lT Y
O Phase ange differenca W N
batween two poaltions Foeo-
Lg =kax . Snapshot-Fixed x




