HHOO%9 Wt Lo Ropagating i Traveling Waven ?
Worer woves are. CommenCy seen u claily Ly .
o wave  Sgund wavens and Gght waves

WM are (Mportant becawe we

watermolkcubos Aave br'oQo@w‘caQ recoptors

for theae waves . TF e im A Size that
the vibrahona direction of mic e moleculen & not |

ne Oy 1he Same. an of wave on &

2 W '=b TS Vibrtisnag direction Of air mobecules
@ongﬁao/:haD nave. of wave Propagation —7 Qor@;fao/r‘mQ.

/\ [ :‘> Y The Vibrating Slactric feld EE) o
Exy perpenchicedlar To the wave nuaber
frenxverse wave. R =7 fransverve wave !

@ 1D ﬁauéﬂqg wove . Consider o Transverse wave fraveding
on a Gng frefched Shing. We can wse a fime-dependent
SCCLQQl‘ el Uxt) fo descrbe dbd dynamica.

time o At t=0, UXO0)=F(x). At &afer fme Z,

— | UGt ) = F-0t)

x=ut. Here, O & the wave Speed @
Simi@ly, one can perm the Same anabyaizs 1r Coft

moving waved . [(,L()gt) = g(x+ovt) ]

The Felo| UGt) contins alld infBrmaton azm:r#e wue
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Becauwse the 1D waves on stn‘/)g Qan fravel o

Cither R or L dlirections , the general &D@,ﬁcm >

_ ) . C/A@nbeff
{ Rt r =10t r -3¢ Dé)] Seuction (1747)

So, we got the sclufon withcut knowing the wave
equation 1o prepastion cynamica & Tt & Important (o stress.
thalQ fraveling wave fan Speed U, byt it /may ot be.

Q pernodi ve and thus Fas NO defhite navelenath A\ |

or frequency, & 5

D Wave eguation from EOM Q)ns:o{er the dynamica of a
f?ny piece’ ard write down it> Eoms.
/drCComh/\S o Newtond 2 AQ{QM),

Qfiry piec. X=direchon — no motion .
R TXOSOC) = Tl+ax) CoSOG+IX)
T (X+dX)
..... OCK+cIx ) That o 16 say, i X‘Compar)e/\f of
Urx) the. fension o> Condtant™
Squulibricen posifion . e / 7;( =t h Conntent ¥
| 0
1 - i ‘ / — = .Q(Lé
In the ydlrection, T, Geetx) = Tye) = (peix) 24
From the figue i abore, Ty = Tx tane = T aa_)?’ . Meanwhit,
T Oy Tpoc) = LB aix = T 4 dx
g&?wﬁcm
Sabbhv’tctzbac/QEEOva%eyo/r/e@hoﬂé’ 7

- 8_61_ 36‘ - T & :\\éx;
—F T@xi (O‘}'b\(atl > art ,Oaxo_} (ZE
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Let§ check dAlembert Soludion indleedd satisfes the tave &3. |

RS

N UE) = FG=0t)  infroduca E = x-0F

u_dfoz o df  Bh. dFor _df cpnene
e B . Y &

A &, ;-LZE.B_Zz 1 JF
'E ¢L (O)dzlat Ud.»zl

_ df 32
s SR SSL

I+ & clear #a)t he rghf-mouving wave satisfies the wave 9.,
[ B o B | Tk el B afes st ibedlie

O
2t | wove speadd 22 T/P by comparison
Cne can repeat the same aaladation for G ft-movirg wave
UCct)=F(x+0t ) — o ahbes the Same wave eguaton .

D Erergy prepagedion. S0, What & prapagating o fraveling

wauved ? &e@y > the first answer cmu‘r@ to mino!. Consider

Q_right-moving fmue@‘né nave
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Because the. wave mohon e Trendverse., the power

OF frasmitted energy only, cdepercls on the y-Comporent

Of the fension, _dE _ = — _
E gt ka T Iy

Oﬁa% posihve

Beccrase 7%6 power o aQa)aO% pcsnﬁye we como/ao/e

t?O

— o O Ty to /e,oea:r WL
AB a Ceff- Mouing nave. What do you
—> expect o fird ?
ﬁi?g\ @ We can refate the enefg)y HNSMISSIon

rafe P To the S/‘ape of the nwave.

Consider the R-moving wave ggain . From the geometnc reation,
time _
o 'ILQHG = Ba-—é{— = a,/}ét ;j{

UGt 5 time Erdt X U g
4 = Furthermore, the 7(6/\8/67\00f7/\8 on 8 D
=
A) ! 7‘)‘/ — T ‘ZLCU\G - 7—- B i .f
vt /Q O,
Here T use the important relation Tx = T = Conat Tea

iNn a Strefched Sing ax Stedlied befre.. FraXy, The energy
hm:ru‘z@bn rate Br g @*mom‘n@ wave

_ U _ XN\ - IF ¢ indleed posifive
[E Se= Tse ~ To(5) | atatines 3.

Note that “%x » dimensinlbss and T o Siven the. ight-

dimension of” erergy powen. The oboue relhtion fedls wo 5\\,
how P [s refafed o the Sﬁape (%% here ). Great!
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Z, Other S]’C{{l,zf{) ,D/’QQ&@GJLGD! s 16 TLIUMQQ{% havres
Qan propageite. memeptun as weldl.

— C%( J [he mamentzem treensfer
X | & more compliaated.
Ihe By momenteen transter
rate. (s fhe pame ap the
force trat origiraley created
the shape of the wave v
Thus, e fraveding waye Gan,
Arpagale, momepteyn, By ad wedq. Anything else ?

Consicer a row of pecple. perfrming Q Seres of Collecthive
Inofiond ad Shown bellowy. Apparentdy, This & ot a meckanicah
— wave. Bul, am’f\,quDer frauning,

R the S@ml? Can be propagated -
©r, ope en Say el SIS~
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