Most o us expesience he phenomenon ot
Wave pmpuaaﬁun when  we drop o Stone
n a pond OEJ( afill ‘woliy . These woaves move
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Mechanical Woves

Mechanical waNes can be pswduced o
P-‘-’*LﬂPlﬂﬁi‘ld ana. tn o maluual wudiom.
Thane weNeh oo canuulmel b-d_ Newlon's lawh
ed. vodLon -
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Tsansvese and Lonadi;udinal_ waN es

Tmnm.rt_z_sge Waves

Toaruvese  Waves at dhe waves tn which

the Conntiluenby of the -medivm oscidlall pen-
-Pendicwlay I dhe disection of wave psopa-
_agjinﬂ.
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dhe Covustifuurids ed dhe yruedivm Oscdilali ulnnaﬁ
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@ = ﬂnﬁulm mencax\ o ‘the
wiave

ﬂnaulnﬂ wWave nwmbey

Tnitial phane cmau_




i A= LoMrdat) T= Y% A-%t-%T o
f Kaig Y £ :

Ampliduds and Phake

Amplitude
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*%cﬂiﬂﬂ % wIoNe mu.‘_l‘_f.nn m thae %iuen medium ,
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The Speed of & quved.ﬂjma_‘iiage____
If we éncu_‘b en o padiculay poink en the wave
ond. Obgsesive dhe wolion ed Fhin poink In dime,
We can duimine the speed Gd o Jﬂuﬂeﬁn&
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Huwe in dhe GQﬁLH—U we have Jwo sﬁu.PshnIb
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A in he pxa\m.m As the dime Chﬂnﬂﬂ:, thae
pn&i&ﬁoﬂ &({ Y CSUAT Chumau:, [yom Ao B .
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The Speed G—d o mechanical wave cLLPencLb an
the fnendiol and elostic pPswopesdiuh o Jhoe
wediom - Ty ds 'irwm&.elra. Melafad Jo Fhe

inexdial po{ope.sﬁla and dinicﬂ.a do dhe

elastic pmpmiﬁ ot motitjm . In caxe oa'.
o Shuchad S.Im'na. inesdial p}wpuaita Jh
iy Uneast mass dmfﬁlﬂ () - Fwdhi, we
Conmnol Send a wave alﬂnfa_ Qo SMn&

Unbss  the snun& i undwy o Jansion . Thow
Post, we con anrociall  Fhe Jarwsion with

‘he emﬁci% et e sﬁdn%-
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Speed of \on%i:h:d‘tm.ﬁ. Wave

In Lnﬂ%jbddiﬂ&L waves , Jhe Corvsditunends Gd.
$he rnadium Oscidlalt ojnna_ the disue Iuon 9&_

wane

PMP&%GILDH- The Speed 8f O J.Dntaj.'
_Tudinal waves, also dipends o st ilal

PmPqua o5 well a» elantic pswperdy ot
Ha medivm - The J.oﬂc&fiucifﬂd waNes, Such
ax  2ound , JHavel in Yhe  four 9&- Comnp 34 -
~galons, and awd’-ac.ﬁﬂnb : Wm - bulls

modudus % dhe wadium  Can be asraciadid

with Ha elantic Pmpo_uixzf B& dhe Tnedium .
ooty nasdied PMP‘”‘J’a sudavent -&»Oﬂi'h.k
P&wpcaaiinn &d. Hase  wlaNes Jh Jdhe mnass




dnmﬁa (e) G{JI dhe vooddlum -
Speed aaL Jﬂﬂﬂiﬁ)cﬁ’ﬂc& wWaves

Tn Care e(f o Lneaw yrudivm Jike o Solid

siod  dht sulwent modudus Ga elahiiciia
NE) Younca_'s wodulus (YY) -
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Note - TThe speed 9'& Sound. Ui aa-\mllﬂ n
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~H\..tr ast  vwch  vosw diEchuLfc Jo Compsuns
thon  goses and. S0 have wmwch hxalf\m
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Speed 81 Sound in qanes

Newdon assumed thet when ound  waves
PMPU‘GJL ‘H'uu:auah o Qak, ‘the ChcmaLe Jn

psesswy and  Nolume % hae au}_. aML JAO -
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+Hhe

clu}dn& MLLE&C.T.LUM K1) %uirdlcl Lseom

chun&iﬂ?b -
Fha o pestadiu 0& Ihe ‘a‘lb




Laplace Cosustection

Newton assumud dhat the psusswu Jasabions
in a waadivm ctwu'na_ paopogalion: ef Sound
ast  Jsothuimal . Laplace poinftd  Out dhat
the  psusswsu  Nastakdons in dhe afmm when
Sound PMDPG%G:E& B So [fo.)a.i‘ Jhot e

heat doen gd emm&h dirme Jo Gﬂlnm Jo Sun-
- swoundings o8 (somn  Susstoundings Jo keep

Yhe Gmpestedivy. Conpdankt - ww.,
1 QL adiabatic

The Speed o4 Qound. In a ﬁu.b Jh
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This Nolus ef e Speed of Sound

modchts widh tha Speed ei_ Sound
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Whenevey Jwo wave pulses haueih‘"n& in Oppo-

-a9h diswclions Cawoss each Othan - \{—h_LH_JA_I._TCLfﬂ
Py Individwold idenditiy - Howevex af dhe
innlant | ovedop each Othut , the wave

pollun  Jx ::thftff_!-tjr‘i Laeom Hho mdividwal

pulses - The sesuliant displacement  of dhe

nustand *"\—sz O*JU{_L&.P . abh dha c.Lnﬂ_EbMufc
Sum sf  tha displacemant due do each pulre.-

Thuws we can sq.aL Hrot each pulre moves

ax Jﬂ_ othies  atu mot psusent . The rat
displace mand & the Corvsiduents o4 Jhe
wediomn  Jds an ui_ag_bmn_ic. Sum ot Jhe oo

Tnfﬁu(f‘ey.ina, 'Pulbi!)::. . This Jdb» called tHhe
Pstinciple ﬁd SUPEMPOS:&ILDH 9& wlaN el -

Psunciple &4 Supespositien
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“TRe  psdneiple o} Supenposiion is expsussed
ha_ a.&/&,imvrﬁna. ‘that G\jg}{l_qpp_fﬂa_ LIUN O
add aLlaebManmﬂ.aL I Csuodt o surul -
tord wave - Bared en he psunciple, dhe
O\JQ;LL!LPP.IHE_ waves [ with the (fwwnqm
0., fa,~=- Fn) do nok hompest the modion
oxt Bavel ﬂ«& each Otus. wm‘ e
wave funcdion (i) JJ!Lbeh'm& Yo dis S ba-

nee n The ~aedium Can  be danodid ax’

LGL = GC1 (£ -0%) + fq (x-vF) % ——— d:“ (x-V1)




Mance , the Supestposidion &d waves Can Joad
To tha {lo\tnujinta,, Hasu E(féecla :

{. Wheneuey Jwo wioNes h{wi’n«a_ the Same QCM‘U'
-Lu.nc:a_ Juovel widh the 2ame &peed oJ.ﬂﬂaL
Yt Same diwedion n o Eupe_ciﬁic: o diurm

“Hhan ‘H\.ud_ SUpeLpoSE and. Csuagly an eﬂ,uu.‘l‘

known ab SnL 'ITJJH{MHE.E && LIAN s -

& In o afuetion whuuw Jwo woves hmlina
Sivnilay (f.}uq}mncieh move UJH'I’:. the Same
gpeed odon OpposiL disyetony N o
%Pe::i&ic maium - han %u-a.. Supespose Jo
psroduce E‘Jiqiibﬁm—kat LWION A -

3. Cif\u_u-td—. ohen Yo wvooves hu\r{na_ gu%hﬂa
\Jw-l»'a?na_ (f.}uq}unci% Pavel with Y same
gpeed olong tht Same disucdion T a

g pecific vag dium %wd_ Supespose o paw-
_dwce beodn-




P\euf,_l.tcijp_n Gé[
IWhen o pamamiue wave , Jike o Juansveuve
wave .Jﬁ-kcme_l_ljn& Q_Loﬂa,, o Shutcrud Si}dna

Wlaves

e

asuuves ab o .n.ia‘-.cl boun d C e wave

‘}‘I’-‘ “Eﬁ'hﬂiﬁd‘ The .B-tJ.dJQCiiel wiave Suffes
0. phaxe Cht‘“‘ae 5d iac’ on J{e{f.lj.ciiﬂn-,qj:
ha diiaicL boundalusl dirnJusbance st have
Zeno dibp\utemni‘ all  Jhe
P*‘j“‘:;Ph &(]L %uPEHPG&]l-LDn . Hhas Could be
possibde O ohan e Jwo WJaves ( the

cneidant and  Jhe M({Jicjld u.'ifl\tf_h) have o
a1 JC Madian .

Iime - B'd Jhe

phare  diffesuance a-& 160
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If we QPPJ*(]L Newton's 3ud Law o the asuiiving,
wWave exesdd a d:mce en Jdhe sz&?d baundmlét‘
The suwoction o +his ﬂq&nce. . exeded '::.E]i dhe
m%w baund en 4he 8bdng ! kicks back
an tha S.an% and Set uvp o J—-:E_&J_lt-il.d pulhe.
With o phaxe diffeunce  of T stadian - Thus,
oo Csunt Iy .s;e,d,.hc:ﬁcl ok O Jdmuah'

The phmﬂmannn ﬂ-& echno J4» an Examp.ﬁ.ﬂ. G({.
&L&J}Lc.ﬂon e-(J[ Saund bkd o M%M buundu}ud-

_S\Iandigﬂ.:ujﬁﬂtb__u.nd.st\logmgl Mid_tb 1

Ldhen @ J}m.\ld.ﬁn(t][ Jave in &ne dbuclion

Wil it Me(f_iic:lld ot one end, which in
Torn will Tnavel and ra,d \J-Lkd,hciui Fseom
Wﬂmeﬂd'TMmm%nmunﬁl

thoa d» o Shnd.h( wone padlum set vp
en Ik Sjiﬁna . Such wave padiloy, au




Called Sﬁ'::mdjmﬁ_ waves oM mgii_nﬂu}kaﬁ WANEA »
The poirdy | whut tha Oscillation ceen pli Jude
iy zeso osu Colltd  displacerment modis oncl

e "'}uirIb wnuy Hha dihP\ﬂCEer\i umplltuch
plucemni‘ andi-

I» waximwm au Colled dw
"T\CICLU) . —TF\.LUh' ~tha PMCLU& Clj: -ngd_l_}:, d.ﬂ T‘iD:t

move of all , hance pmlr{lbijina chn.ef Flow
0& Qmﬂa\d. ‘Prxnnuah Hham .

Bea

IWhen Jwo haumonic sound waves fo equal
ﬂmPJJIUd.L but 'Sjj%hllg dif fount Fawquancis
gupespose | dhu susulbank wave dock Jdike o
51n&le Ginusoidal wave with a \lmudfncd_

Qmpl;.tuch thal %DEb Caom  onaxirnum Jo zexo
and  back « The urnPJiIUnlL Jasialion Couhed

the  vasdafron s‘-} 1nilnblta Callid.  beold .
The Pmr{pmma_ oith  which the am pditode

swises and  Falls Ji» called dhe beok




r.}uq}mnmd_.and S E'qpaﬁ. To dhe diafd?e.mnce.
in  Fsuquincies sd_ the Jwo woves « The ke

and  fall a& the Tnilhsjina‘ o] gound. J» Callgol

b\luﬁnﬁ_ and. L;Jmﬁnai_ -

et un considw  Jwo djﬂeau.n.t gound. LION L,
A ond B Bé' \Jmlﬁfﬁa_ C.}-le.q}uncfth bud ha\.rfnc?_
. Similoy umplﬁu&t P&Lﬂpoﬂﬂlﬂn in Jhe same

TﬁEdqu . L’\lh_ln ‘H’\L’)E :[IJJ{] S()Uﬂd- Ll:‘ﬂ..\'% Entm:-rﬁl}ij

Q P.lucluoiina aound Can be heand. - Do
dhar , Poy o Cesdtain fime , the csust & A

meeds dhe caunt ¢ B . Honce , this Cause
CorvsTredive ?@Hdlemnce :

Theawfose , the Sound in:ﬁnnsjia_ siines Foy thiy
Cesdain peulnel . HoweveM , {l&dl!{ o. point ed_
fime , Fhe cswnt o B meeln the tuwovgh
of A. In this seenawdo , disdweliwe infy-

- fesuunce 4% exPEManei . iy coune ‘the




TnInnaLDﬂL Gd_ oound. Jdo Fall Fosi a cesdaln

pesuod .

Obsestvaliony

> The i‘n]ln&JIE 6& Sound. incsuares and dLCs!-
_eohes Cnniiﬂxmuhha_ with dime -

3 Qinsimilan Jo Yhe OMIafn&l Sound.
Hhe susultant Sound  wane hahs ON

wlan &/ )
nmpJ.llZUch

\st,U)pec:t Jo Kime-

2 Ao , vdhanevey  the Soundh 'irdlns.lh& YRS IN
to voaximum |, ad A colledk o u.:mdnta_ed_

Sound. - Cnnﬂeysdla_, wWhen Yhe Sound. nﬂ.l.nma(

Foﬂblnaﬁﬁr&mum,\iidﬁx]lumd os e

Lﬂunin& G& Qound. -

3 Ovemall phangmenon & pesuodic qufn%g

u:,\&nina_ Gﬁ Sound. |ujhUUL Two Sound. waves

hu\d«iﬁa_ almost equol pJ—U-W“leb encounliy




each Othuv Jd» colled beallr .
Beat rdawﬂca_ Can be Called ax Jthe numbey

o beals aemncﬂld pest Second, which
equivalint  Jo Jhe vosuunce in damq}uneim
&(& five  Soundk waves « This has been Conundid

irds on  equakion -3»34 3_ainina, o bettiy
Unclutbitcmd.‘xn& .

Cb ":-l Pi_pﬁ.l

L hasL
f1 = gound wave L pmwnt%

Fa = Sound wove & pﬂ-llq_}.lj_ﬁc}
| € - Fql = Di&'dle}dnce LPDSiCUue '\Iul_u.L)
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Whenevest thuua sy oo sudative ywodion beluween

the Sousce && gound. and. on obseuven , the

pﬂl‘l}mﬁﬂhr. sé Sound. arceived oM heaud bt d_

§£Mni Cacom Fha @Mt{}un(d
goustee +  Thin U

The Obsower b ol

8 Sound  psoduced b-a dhe
Calleck anplm E(Hec:l' -
Dopplun  effect Can be obsoned. whan

1. The Soumce Jdn mwm(d' bul the obsexvey
JA %luiiaﬂmk:.nd :
&- TN Ob SP.M"JE.H LU:. fﬂﬂ“‘ma_ 'Ul_hj' "H‘\_L_ Snmlce
Y SJU\ILﬁﬂCLuﬁ X
ol BU‘H'\ J‘\'\L SouMce CL'I"\d Gb&mum oLl

mﬂuiﬁ%.

(1) Soumce Mwmt(:r . Obsenves %1cﬁmmug_




Lek us Cornidiy o Soumce 6f Sound. pstodw -
_Qi.na_- o woNe &d. ﬁna.ujnﬂ qu}_unca_ W ,

\Je'..oc\'i:ta V and  Jime Peuincl s § muuin& With
\leﬁnella s - As a Converdion we hove Joken
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(if)_Obsestvens Moving, . Sowce Eoi bl L

Ler ux ConSidyy a Soumce && Qound. pawdu -
-Cn'na_ . wave Gd. cma_ulm-l pmq/ugnca, uJ ,
Velocily v and diru pestiod To, Jo be ot

d

sunt - whilt gn obsenven ‘inllinlhdn at Oy

ah 'mmﬁna. wiith \[ean:lLd NES Jowands the

SouM ce

N

N! :{)n((}m")n)

T dhe obsenet moves mﬂa.uou Pecomn tha
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