|

WO € N s

LOove mahoo — (Oove YMokon _I's a i ad cg_dlbkqibanﬂﬂ_
Lo Ch 'JLB’cw_e/Jf;_Jﬁ!:rJ%_h a_rnedium clue o Yepealcd Vibsabhon
%!_Ji\ Lﬁrﬁbldmﬁ%%i-.mfd_ [wirm._aboukl _facio ™ ce ForihonA. R

He Jiskurb ﬁ_cr:.-e_._”:t.l}@ Aanded over Cfﬂj m_0n€. xbcle o he
Nead .

Ina_Lmve , bodh | %ﬂ.ﬁ.ﬂf&ﬂﬂm_@ﬂd—fﬂ—%_@ﬂp ale jn dhe
£ %[ O_b&]ncxb_(jrom_omﬂ_&zﬂ#b anpdhesr buk dheee 1N

e

’;})O mOH_O_D__g__B’EﬂHEf_CR_D_m_Lanli- ﬁamt@b_a_*_mﬁd’mm :

Chatacke/ANb A — _ o
LD o Loave. ganob'on. /the. JIAHYbancE 4‘311&/(10&_&5330%?#\ Hae

med lum _due_hs_repeated fesiodic Mﬂ@g e ordiclen

g(y_ébam_edjlqm_a.bouk__&d £ _meon oM POR)- ]

._mf__cm_e.rga_ibjﬂﬂﬁd exreo fxom. K o8 1D oOnodthey- O1thoul—

any_Ackued Frandfes of %he_d%ar s of dhe med yos

Lach PaxBcde  yecelfves A ‘071‘ Sarnce _a Iitite faber than Jda_

fmcecﬁ{sy_ ﬂ?d'h{;,LG‘ PR o) *.ua

D Q_QMQ&_M‘ ¥d _dhe nexh.

_ U |[[The Velocidy (. hich Ci_lzﬂ.::.u_c_"lL_B:O._\fﬂ.&_J_'»S__c‘_l_'ddfmﬂJ‘__
e « d_djae_ﬁoa_mlic&_ Lol HA _tah J‘UQJ:;Q%}M

e, 0 (OANBon - _
S hae. e_,‘_wa,l‘_uu'_é sermay nd_CenMan k- fr'u_:ﬁjvcrm med [y,

Lohife, dne Qﬁrhdudmla dmﬂae.&ﬁw%_dyﬂg -

. Vibrabhon abouk e mcan osribon F 1A maximuo

Ar HAe. Mg N FONHon and Teso Ak dne Cxtyeme. N 0 .
Foy tne ﬁiaﬁzﬁgbhm_%m_ techan/cal toave, dhe med i uen

muty Rabest the (roperhen of Jocche elasbcrty and

™M | w—dﬁdiﬁﬂﬂmw&j b SN Carbces.

l@ (e - .
MecChanical Loaves — Ine tocves LN O 'Hz%uia:e_a_mkeuhﬁ_

meﬂ.f.um,jur_ffmf ahon _are. (’@M_&cp_mf_dmm"cd_@qy_eb .

Such Loaves are. adbo Called elasyc. Loaves becauwne,




'\'E —

Tffheir__foo fcl_j.abao _Jdepends _on ihe. elaar c,_f?a:c@ﬁh:b_‘&b_%_ﬁhc__

medium

= - — e——

AE ec byo m%jﬁ&h'u Loaves e Waven wahits Ayavel [0 Hae

RA8) %_Mia% elecknc and m%jnetff.ﬁjiff d _are. Called

'_E_Q}“F'Dmca nehc Loaved . Sucly ___qy_@:a_dbm.‘-_?m?g.it& any

mMaker) el mediuon S@@r Heipr @wf%gﬁhan and arc.
NON- M echanical  Loguen . -

MeHer Loaves — Bne. taaves associaled Lofbh micxoicefic
farhides ,buch ab_eleakyons, fiohos, neulsond aleg

molecules ekc . Lohen g:’:bf@/ are. Jo_mohon ﬂzx{é‘z«JLacf rler

Loaves_ox -dﬁ_f_é;z%‘rfif- Logves O -
gﬁe;)_cg_m,ﬁ Ve ohHan — o

| TyaobvesrAe LoaveAN — dghere. Q@W@Jﬁ LN U Fne

c»

_‘i:lz;-_&he. dfsecohon %( m@ly_e,_f?

indivi dual (ashcles of e med| cullake. ftexpPerd/culer

S'5acement N Hhe ue DE 'yeochon are Cﬁﬂmm;

Ni _m"bk;ie,s__cg,&bmz]f_dfm O~y llate. a 00 dthe

Y myﬂ_&ﬁﬁbﬁiaﬁ'ﬂﬂ .

Ed&ﬂnb'.o\ﬂ__fwfeﬁb'eb g o _ded it _gloa’“_o'_'he_fmfﬁab'ﬁqn %i -
methanjcal Loaves —

a._ E_—ﬂ_f:agbc_:ilap—_—: “the. mad_fqm m;m— MMDQAL“LUJ—C«}_ M0 dhal-

dae, larRiled Can ¥erburn to dheir mean PorBoos o jex
be g didburbed .

I newvHa — Fe  medum_eublr fordert. jnesbo oy Mmans 0
-_.__--_____.;}h@l“ _.Ji]:_rfb fﬂa‘HC.ﬂc-}& Cen Adore  kKinebc t"_nFa%? 5{ :
C_ M ojmuen. ﬁ?@tbhﬂﬂ_ﬁ_ _r/h_cgimlcﬂu e a'fw:c,cz;_am_o%_ew the.

1f rrtb‘c,!.e/b_g Ihe. e di_um_ébmgﬂcﬂ.bg,__-ﬂgrt?_g_ibg_‘ém_q_ﬂ{ AC

P i |

e — = —

2 .




)

&@Ldb%ipﬂﬁmu e Dbc_i.!icgb‘%ﬁaﬂcﬂ_b&%;‘u'catid_im _Bme_
.Dd_ha&_.u_&.quﬂ.-,‘EE&M{&P.&_QJH:;#LLEHJ—}& J Eﬁd_dilx.e:q_n ¢ ﬂtﬁh__

the. Med fum -

A Phikude — J- 15 Hhe ™Meaximuon A r’é@fgf.@mm@%#&r_&i_
25(, e farh d&b_oa he, mMmedium abouk dheir mesn forIBon .

e _l‘h-cimﬂ_ku!_b{jt_.e . o

Tieme. fesiod — Hne. dﬁ'me,__(’axiarP_%_a ave 1A he Bme 10 WhicA

g Pm:hfd e,_g med iy lompPletfe R ane. ._Q\Z_jb.a':qb'oa_b_qu_cﬂm_
obouk ibh gnean fohibon Jeis deoaked by T

J;ﬁ:.e%h_ﬂa_‘ﬁ — dhe. rf_g,u.mﬁ_%{_ﬁ_m_me_ﬁm
Loaved Frtx::l uced ftex umr Hme Jo Hhe é’u’\/
N denoked L‘&f N and 1d4& ST 0o A Pf@ exrtz (H=)

ﬁaa%mt‘_drj_q,mcﬁ — Fhe wole 04 'Loa Phase. (1oibn

4imf_.___fb_c;czuueud;a%é}uﬂwﬁjgiq é " the_taGaue JF J’r’xjsf,ugﬁ.,
bro YR =4 RS SR W Jcaﬂ@bd@ﬂf\ ST Dokt 'h:ctcﬂféml

R

S — = —

wﬁxvﬁﬂe%.th:—- Ik 'S

renNce QOMC&:.Qd_Ea:j_Ca_m.Q ve dunjng
the  Nme jo_ahUas m-rj:{.clc_tjdﬂkhc:,_m.ad jum CompleteA _one.
Vb hon o qams

s

® " abouk ks mesn ohben, or JE1& dhe
dInlence be ' d-00 Q:igmf}-_fqafh‘c,ﬁe__g_ﬁ:a_mcdjl;m_méfdn_.
'y ' B0

A\ 1 C <Y Aol P"\G(\& .
\

LWav BN mMmbexr — Hne, mumber%( (AQG_UE&_EMJ— NG Uni#.

f—mhh—.mc___(g the, medium 1A Called wlave numbes. Ji '8 Coual |

_J,ia_éme__"ﬁ‘tgif’mal_%wqup Qeqﬁ&—h a1 2 Y01 N

Lave. Numbe N\ =

-

s %j;dar_bamf_aumbar Ox l?mﬁ:ﬁg&iug_doo&}qa} ,—
“Hhe @LAQJ)_B% 0?\ AN C@iL&d_ﬂgﬂang_u_&_mmbm* orm

fr_nﬁg_@@.&oﬂ_&n&nol— of a toave . Ik velheren + the Phahe.
dﬁg%ﬁﬁﬁ VO &Jjg_it%gmwm denoked E@' <

I = c:?h"

: ’ '. /\
ST DNIF %! EI1aS wad fredar.

3'-- ’



< b

]

By € qucﬂ@ or Phaae. vvelocd 5 ~E¢_djb}5aLLQou'.E£Qd__b&___

la woave. Pex unik Sme jo jEa direchon ?_JJ Pmpcﬁ.czﬁoﬂ_ﬂé_eaﬂfﬂcf_

_ftb_tﬂa.h:&_'\ief_ar_f.!ﬁuer_fa heae  ‘vel Dﬁt‘_f.Ja I I‘Q.J:Lenel-@:f bd;\/_..___

— — —— — — S

Kelabon bekaeca rocue, Vel _QLL'Ja_ , _(J'/.tq.],um&{_ and._taaued engdh k

| Lohen a farbde. A fhe med fuen Complebed 0ne Qhdillahon_aboul~

'&fucxﬁ_i:o L&A r@m_u_eiaa—jﬂ’b).x_éye_.

ks mesn_ (bAiban 1n_ Ceslodic. e T the wacue fravels a diskance.

LWague, veloct '*—.bfé?\"’m"“?;

TYonNE

-\fa_?‘r — R 0§0
G

LWave V le:;u‘Ja = mﬂ%%ﬁ\ﬁ _(Tf;‘f‘si‘,mén%a .

SPe o %;Lm&g@m&_us N o Strelched &?h'\ﬁ —

Nad_eladasc ¢ V20 bhe Apeed of fransveme wave
%m%b_o Lé:.ffuj%q A debeamined \DJ Hao éa UoyA

Tﬂmm;\rﬂ _G’J_)_\:f’xjﬁ A A mm&urﬂ-ﬂ&eﬂmhafﬁ 1O dhe
R @Jl noud= e najon__NA Ai"k@,rb&mﬁﬁa_ﬁijé%fm_im_
Jﬁ:@: % ] .

[ |DQ§"( © = ML—TE:L '

Wy Mans e HUQJ_LL?_%LH_ ox Ainear mass Jeni .'L% _m_ta Fhe

Sk @L&Mmg}_&hLf&l:ﬁ%_@ﬁﬂ_&bm_mbebh_ﬁn CE0Y-

- Nas " pqyp -~ )

Lf“_ra?d"h

e — e 2 —

NoLo . _

e 7 5 -
Dirnen * oo 94 yaho = R 0 By SeadPO S e
AR ML)

AL the &peed NV Aas dthe dimeng'on (LT ), So we oo -

exPorens V 1N Feem Dﬂ T end ™ _aA.

ve< [,

4 .



e, speed of -« TranAvers c._p\:mi_c_gi_m%_@_yrfq Febre of Eshﬁ‘gt

degend &_only 00 tne tennson T and Jinear mans density o

| tne BShviog & does nok_depend on e freguenty of dhe Laave, .
'F:u_céﬁaiqm\i_oxﬁ_ca_uﬁ:ma_d&f endd . pmeme wR®e g

QO_h L&wme%@@:mb"gjb e__Ldaue .

;_;g,ﬁ’eed_c&j franavesae wave 10 a halfd — dhe Ape E’d—%

TSnnbve YAE. Lan e, r!rhrough_/miid_lb_dﬁhwmmgd_%f 5 D
éﬂﬁm

UL

W Elasbes 4 Shape oy 10 am%ﬂj,u 1y 1) Dg_h:\f_lm{ic! '

jneshe . o
NGL/C) . q _ML—J T-‘L

Mans feryolr - Velume or density P A@g@\ [k

DM eNAoN % we gt )

P T Tmess E%>.
S

LI p_J;Td&G

— | SPen Dﬁfaﬂitudrbm.’*@rwﬂ Id )
— . e =~ bulic modulud -
Ve & [kt 1 = ooduluasy o9 idik
7 _ M9 _UAWJ Jgﬁ_
o P- dltah% .

55&&!%ﬁ_jg£5 Fud jnal] wave. jna rolid xod - B

Y ~ Young moduluyA -
'\f:_ﬁ_, ¢
| P- deodisy .
]

M £«_af@f_7€ha_rbf€€cf’ @I_ABLLQJ;M_&_OQ—QA —

Neco o ardumed.  dthed~ Aound waave & brovels %m%ﬁ&\. a_ga6
Undey  is0dhexonal Condiborn . then dhe MAML%—

5 .

 ——— e ——



]

Troduced " 1n e Comfression Io_a Pi‘djdjaacﬁf.mf:eifn_d‘hf_

—— e IR S —

/bﬁntﬂ.uosi‘mﬁ_xaxeb{adioﬂé tohere. Rl 5h}~_Camhig_J'_&f%’n:Puced.
Hauas_tae tem ﬁiﬁlﬁ&ti_%ﬁrﬁﬁ_’ﬁf_@mﬂﬁ_miﬁaJ:_-.ﬂ\jf._é_f.‘gbg____
IS e (Aodheomal NVelume _Eiﬁﬂb;ciﬁif;ul c._modulua _d:e.é.u

lak Condlmny Fempesadure ) $heo e Mpecd o4 Aound 10 e

f}qujwbe_:fﬁt - B
i o0 _ ' :
- ANt ) £ deom% _gj(_érﬁ'/& .

J P

— e T — s, - ———— S _mn

..f?oﬁ‘_ _ﬁ_m_JZxokhem.Qﬂ_d\n.@& dp V= ConhNmnl-

Dféaf__ae_nh}zii% both Asole . __
PAdv+Vdl=o ox Fdvo —v elf.

. =vdf e |
£ av oo £ %Y

_"vaolume. Stsess k,,\r? -

Vollume, Absey _‘:% |
e - 475 |

Lallace's (o m@@\o— Lallace fointed ouk thak Aound

Fsouels  freouv 5—@5_Uﬂdﬁ c adliabahc Condirdon nokUnder.

IAQ 'bon. o Couwne.
A

AC K ) ! S : -
o @%ﬁmud &bm\@h O ?,&ﬂ_"_kmﬁerﬂiu_t&fﬂb@_fb Ihe

by _Od‘;caﬁﬂ’_a:&é&ﬂﬂﬂ_aﬁd‘&qﬂéﬂfﬁ_dm_%Jﬂ? (oj Yo soC—

L Hhon .

. ﬁﬁ—ﬁb__l_'b_ A (ﬁow:_Qoa:\c!_L{drﬂ_.g_ %egd‘: .
N Pre. Compression_and Yo ate’o{ﬁ.ch'cﬁ:&_a_aﬁ_éﬁpfmﬁq’ A0 tq@:.‘cp_«%}fi

Hhal dia e_____'fwe_o& FJen crates jo fi’hﬁ._’b‘:(&i JoNd %—Ldomﬁmé&:fbﬂ&

l

doesnok ger Hime. o Pass Joks dhe reqlon of Xareachona .

8oad - J?D__ﬁ’_éf}.u.aj 175@%Ljimﬁefrad—u e .
:H-]f-_rj '

N - ad)

o

J— . g
For an_adiababe. Che nge. PV = Condband~ -

-l o
o=




= ﬂﬁﬂbﬁlﬁﬁ$,@&ﬁi€ -

I o ALY

V-1

vohexe Y= &P

Ceecalure (V= Confisnd—

—~. oY £ = lCornlmnd.

P

Lohen. f?amm:ﬁ.ﬁﬂ S W Q&%_ﬂ.ﬂﬂ_@,{:\ﬁ%ﬂé_.fﬁ.h e. Aamec Yzho
0_Hhak _dhe _C'f-q ] wmmﬂuﬂa%m’;m_&mmﬂm_

NO. -Q(i»jﬁd.'.-on &L%Aﬂ.md_fﬂaém_é. - o

). J%;j ﬁcm&é — .S_uﬁdrzoé @,_:':Lﬂoé}_aa_eaf\qu_uhze_%ﬂm Lf’«xﬁ@r e

P and qmﬁ.&mj&l._% P, and £, arc_dhe dendibes of dhe.

WO Jaser dheo the Apeed of Aund 0 Ihe -
= T

e .
VT = | g
JPr J P
’\,f"; - ’ Fl..
V). P'
Hence alk _Conndunk Presture. dine Rpeed © o, gas IS

) 18 ‘ ook fy 140 d’@nﬁi‘%ﬂ

%giabw 'ﬂwmflcﬂ[gg — B oanee) N x %
éﬁe_e_d_?]L&ﬂ_umc/ | -

4 q T
| rMalr fthan In Jg_cﬁr-

7 -



F—Eﬁ%.ﬁ_d—_%_ﬂimfefqmtﬁ — For Dn_ﬂ_mdﬁ._%._ﬁ,ﬁf,ﬁ Pu~RT

‘jfj M A _Hae molecules meﬁb_f-’:ﬂd ﬁ«eﬁﬂ&_ﬂn&iﬂﬁ_ﬁﬁ_ﬁamg._

. = A =
 lHen. P o V. - P e o
S — ff\’f LKT o8 f - ﬁ—r
P P
B V= 3" P i ?ﬁiﬁf ox VvV P"}_‘-
u} : L o )

H encﬁ_lztﬁe,wff_%imncl e Qﬁﬁo_m = Al E@Q}Jd_&bﬁ@mmaﬂ'
o he_ABuare. ook rgj ks abbolube 4

e _.y_eJ_a_c_{J@dg_éMcf O QS [ DxCaACA !::5& 6) . o

2

G’ﬂerou | C ae in teom fecadure. Thia 1A €

y {empe ralure Cg%ﬁ; cren J—__Ofo(_z&c:u_n J_rh\}? | o

%dﬂ}_%(_téjlogf — SUPPoAC _the.

% Favels _LASJ:F:I:._U_(’JQCJ_’JG(__

) cﬁi—_ﬁ.rﬁ/f.c._@-_#wfh_ﬁae__d_f_a: =

94 % :ﬂ;ﬁ’yab'oﬂfgjf Aound.,
: L - -

. 0 =

Tne_ Com D_Q.D_}-_%,LG fod v
10 HA e___cD_'i_rf_r-_h‘_om_ta_ A
1OCabl -

e —— — i — W = me _ —

tHhen Resullmolk -9 |
Sound — | - B Sound -

%\ + QoS- B

(O }Thﬁ._bﬁu n CQ_Y’_"L&[(.‘_F @_:— O d’f"\ ’Ef_O_cOﬁ_D =] cmameas

| I__ﬂamigiﬁﬂ_ﬁzﬂ}gz_dﬂqb ~ WV +WO

“ad R=19%" dhen- Cob\oo = —|

____ﬁ_ﬁ-‘iaﬂéﬁ.ﬂl—_\f_@lﬁf% = V-4 -

WD

-

E&éf.@,i-%aqmst,uﬁmca — "Fhe. AMperd -_%jl.)ﬁnuﬂo?_f_ﬁ_ai r I”‘;\ d

Jndegenden k _%_J}b_aﬂaierue&cﬁ N

- ——— e

Kw_.._tr;fj;ﬂc,};tg_*&mﬂiudc - jﬁ:mz‘:"‘_.,_&Eﬂiid_%_é_ﬁi@_ﬂé‘mdfﬁnckﬂ&%{_ -

the _amplitude o dhe. dound woae . Bur J dhe armflibude is
very large the. lompression and_amrgfachon mgy Cavse. .

==



o lRound -

Tl

el J

__Jade femferature. v crlakions Lohith may affack dhe Apeedy

— =l —— ——

— Pfﬂrjmwﬁ ve.— A toeave Hhal +muéémm_o_aﬁ Po;'nl-%'
fhe edium tn anothesr 1A Cedlled a pgressive (oaue .

= ﬂ_pb‘r%j ¥ELSIVE._(Dave M ca__b_e,ima gyf,mf__gf_fﬂa%z.jludfn af -

— ﬁ@anﬁ_frgre/ﬁu@_&*mmu@: ' du d:;% the ﬁmj?%?ab or)

@_amuﬁ - "rcu@'-k\ a_ned turm ;c;fhe, ﬁtbf_q_e&_g’_ffhc_mtdmm

e | diu_be_éﬂaac_&gmm&_ﬁm_n o) La

fmde. S H. abouk thejr mean Foribon. fb\g& ave_Ih

G

uPfore, @ S H: Loave. Aks ﬁmiO,de fogvel

Mﬁﬁmﬁ_ /Lot ne.

— IDiSPlacemeny m:eﬂg_}iam_éb_n‘_c\_'&ng g@&h ’Jm:i rmoN)C toave =

'NAIT Nk LWOhen the. Pr Fhile

_o"-»msgi« the _mMegn Poaien.. _

&+ H~e. Cla'ij;‘oﬂ O 1D >

altrsg The [0 He &%_mﬁ:_&x rhcle b be zexp dhe

dJMAaLemmH rixcle_ak J’h&_@r%‘ffo n O ((x=0) ak:
e c:?:aJnﬁho@ Jliven __bd__ SN
. N (O ) = Adinwok.

_mbav@‘ ‘& _dne fexiodic Pme _and A 1A amplrivde. .

,\f h ,,a--""""--.\ -
'~.

il

—_p— = =

—_ o \\‘“’“\v/
N/

- —\ >

CooXidex a fqha:b‘(:i&Loﬁ_J:bﬁh:x ~axth of o iNtance X .

Iom ©  The dinkuxbance bh"h’?f_ém ﬁiﬂﬁ"&@ ~

J

eacih F |0 ?’(Mé_m{_"ﬁﬁ c NI‘Q.W}‘
Wibﬂ.h_’gﬁ_%wr Han dhe. farbcde. ad o, J‘hcrgfnrﬁ‘ :




: _ﬁﬂbﬂacﬁm&ok_g_&h e ferhdde P a}_-_m%ju‘_ﬂb.}_qmb £
. =Disflacemenkgltnc fartide ok Oaka bme
XJv Recond Carflier.

___ELDJ}SQJGLEIEEQ%_@&_&{&&JL_Q&C_C?5‘ bme. (1-2 ) |

nen Y Gy 0)= A8 065 A or —sc)

6L{_—F L“D --'-225\?_-— X '

’v' N T V= VX,

l - o e

TH~e Buq_n.b*& k*iv__m MfﬂLﬂ%ﬁiﬂ LOaue. Dumber o

4 G)ﬂ}ﬂcﬂaa hor GOﬂb}c;nJ“ S

_ AR YO )= A Alb (mr 2 )
M@DD_WW ent @ 'Tﬂc;:«rmm} )

e a‘mmMLQ

JE Con alho be

_c‘dorﬁ J’h&jﬂblhve dwc&m_c%f__
Loridren 1N the é—ﬂia@

NG H) = ﬂbl‘r)_t_&_i@ﬂ_ ) | -

‘..15"
)
<

— Qﬁs"i bty (52

‘ﬂ HCLEm—E;I’_')!C, Loave. 'Wl fweﬂ,u aJlon Dc('ﬁﬂbuc ireeHon
\'x Axs 10 g Y 17{

Y by — H &m_(_LDJr + Yo +%o)

3 ﬁ/lca% Porirve diveebhion 9 X =Axia.
- V) = A Rip(Lwor e+ )

&C@L%Mi/ﬂkﬁjf Phade %_Q.;Eu_&mgﬂ[c Laave 1A o .




SuPfobe.

N OGE) = ﬂf&lh(bﬁ—?“r—lcx—FCﬁD) -

"'hﬁﬂ é‘\nf_. Phcxéf._od_hqﬁ._b&cuﬁ._ﬂ_l- po&hﬂ X &nd fjﬁm‘l':f' 'S
C}\ pezs ﬁ\j— -— k__",i "Lc‘tﬁn '——O

‘Taiciu_o X_aa Conblmnk Sg me_cj_%amm:m}ﬂ. e 9.0

o' x. +. %J—;md:ﬂ- o

Hen _gld) = )

Hen ANch= Lapk: = 28 ANk

e_ad fhe

Hence. Loe Cao define fne Bme e
ediyum

Hme 10 oh)ich -Hmﬂ @1@5&% a Pﬂa*ka_Lo
Cha njes bU‘r_.:?h

= Talq & —+_ alN ConA ok Sof LOe. c%kﬁnhalﬁ g, D 1o -

o —

Ao qulboﬁ X - dnen: . Q[
D ¥ . o N RYAY &
ico =R e

L€ C’.c«_rj,ﬁfdig

ek aeen o

<

Ak _a anr)# The o_g@bvﬂ_/éijn_mdiaaﬁeb &h&(}ar&her
Hna A Joca}c_cﬂ_jmm _Jhe__o%m fndhe FARve.—x -
. _ore ik Jegﬁs,ube%mr! ra fhase. .

f%‘x r hcle \vel or:{Ja:_ﬂ"l— s dne Vvelook” Ja_wlkh _Ldhith J—hcfm:biie}

Ea dhe. medium ibreale. abouk dhe mMean pﬂéumﬂlx

N ('a(_,,!‘\ - _ A& (LOF —lex) -t 5 Sy

. dY _ oA Clon(Lob-kx) 2

W o0 Ain [ (ot -les ) Al -

ILobide. dhe _woave. Vepocx-’a (V=Y)) Yemaind Conblenk. e

frrbd&._\/ﬁfﬂ%y @Aa e _SH. ik, bme .

he._Parbicle. vd_qu)aL I'A ahead d Mtﬂqgemmwﬁa_@ﬂ_

Ny svodlan

1 ’



|" t -3

UDI I _Max frue furhicdde veﬂa@épor Jhe._\{@_eﬁ:ﬂa_CMﬂﬂ:udﬁ_ﬂ/_\,_

Vo= LOA - N e £
=

oUW % _LSE,_C{EHQG‘EOH'CLEE,_.%’{; @ -t b X .
=l Cob (or-pgy— =&

R — = e —

_ﬁape_sr @ gnd &- R
. v Ao A (Lok- l:-’ag)

AY[dx — —ICA Con(wF ~ka )
l_.___ _ = W AN N?\ =\ AN
< - gni/A
!| ) OY : o —NF 4y Lo i; LOave ‘UE’JQC_LE’_.__
f a2 . ®

Ji‘ncn_f arhcle. velod laﬂ)* c Poin kb — 0 (J_Ug&:f_o CH -

F
\/ﬁ&(m} Ice(\ L

| @ ;:L,gmLml-—lw.J

¢$§M _2>m[_( of TKx) £A 5]

U "JT-ae, Maaimur vely L%r Pﬁﬂ'h(‘JP aceelesecnon_or dhe. aecelesal
-Ior:: ampPlitude A .

Qo= (A= {40 )" 4.

W TFhe. fasBde acceleabon (5 ahead of bne frwhide disflac.-
~meok in Phade by B ad/an

— [LDave. Vefoc) any pl’\q@e 'Me[% — he, ijﬁdﬁﬂcmed
'b; o Oove in hhe direchon of JEA f?mf%yabon bex unyr Hme.
fgﬁ@ﬁi@i dhe _Loave _“vdcuuag

12 .



el — —

r__K% fechon -ﬂa_&_wr:.k- e d‘atm & T}j‘f d qb’OU_nJ.ﬂla =

Comxidex o voanE ﬁ&lﬁﬂj_ﬁ'giﬂ.u_a__ajﬂ 93_65__.5}-_!55_&? Hached o & .
id Duppork . As Hne Fulae Yeaches Hne Aupposk . & exechs _qn

u_ﬂ;lcazf_&r;dmw_ crd ZosTE - onN_éh c:._h*_foJ ﬁc :ﬂ--i%/r Ne.Shod dh e
,Pamﬁji\L&{ Plost exeskd an .e_rg_ij 40N Lac e OSUP LIqrd Aoxte

on % Hni s &iiuCLLteaJ.tQﬁd_ﬁ&L&w_baL&Q.Lm o,
of UARcrd _disechon LahitUa Txavel tn e YeverAe direchan.

%H ence. obhen a tro y.euf:r\,.\_j _LOave 1A iecgnpf_c_&d %mm_@jjgﬁc!

ound AT - ,_1‘.3—_115_‘6%5“@&5!_bm{c._ WIhA a Phase Yeverra] op

fyii;J;')_‘;_B_:&bL@-!‘ ~lex ) -

Pm_dld%mmﬁ_ G(flj A 'B“del'qﬁr\-
SulPore an_ | A MC) .

.%"ntﬂ_‘ﬁt%le_dr_f o Locne - 3, ) = (_ A+ (Lol-— }C'-’U)

20 I K1) = — Abin(Lat -

—— e wm W

?ﬁéz\ &Qb‘_uﬁ_cﬁ_ o A AcIe 8] Qﬁmjcmugdﬁ% —

Lohen a .+‘muem%_ Lé_’z:ﬁdﬂ.ﬁ&eﬁ_émm_a_ém_mr_ﬁmo
YYoundary , & /Su% 0. Phade Uhange. .
&le . o

']'}.\tﬁjﬁd:ﬁﬁw_t:? | L S
. Q&LJ N = BN (L0 e ) .

,'lhﬁtﬁ- bQM_wbuE%_LOULU_Eb—— tahen A ﬂUmber__%_mc{y_e.ﬁu

Travel -..éﬁlr_o_kgh.alur%jﬂﬁ ak e Aame. Bme €qdh wave tyovef

) nd_ep_ﬁndmhg_cﬁ _Phe. othexA

@jﬂu’ﬁfﬁ. %} Aufex folihionA 8‘ Laaves —  Lohen a ﬂb@bﬂr_&oumw

Travel dhroush a mfshlq_m_éi_mm_tan_ﬂo_ub%ﬂjjgﬁmdh o

i sil?_\J?J_q.Qemmlr:Cal_ﬂaa}:r @Hd‘h‘q@%{_}he med fum ak c?ra_gm:ﬂ FHne.

fé_e%wqf_inﬁe_agﬁbﬁ.cméum_ta_th e dizplacemenk dye. ta_dhe

fndividual woaves.

[Fe._Ponciéle. o BAupesfori¥on holdd o G_tmﬁ&ﬂﬂgﬁ_@ﬁ,mbmm&

may_eb_bm-_cajﬁm_(-far_d wm.m.c&m_ahfc._mmxb :

13 ’



< — —

— «§J:a};'aaaja_QOau@A — (Ohen $wo JL!E_I')J::_CLQJL&.M_E&_D&_AQMG'

| dm{,ZLLAj.&cle,_@fn;Ld zs:f;?,uiocd_’f_ﬁ“meﬂtf Ef_ma_(: PloAite _dircehons
W [Hy Hhe Aame. )bf’ae_dj gJ_oLH_j-he__ ADame. @15&:@3_/51.4{966?9{5& Cacin_
Ohnex_ e weaulimak toave _does nok fxauel fn bae €ibner divcthon
aad Lb_CCL(L&LéJ-abmma Loave. . OrJSJ-ﬂncPl%? Lque. . .
_Fee_weAuldleny Logue [Ceepl on TQF@LEI%#J}‘-’)E Rame.
[%P! xed PoriBon . Seme frurbcle e&%_m:m ed fum_wemoins ferman—
-—If’.DHu ok vy, Jﬂ% have Zewso diaplacement Ao Faede Foarton.
are. Colled nodes ,ame. abhers farbcles 5&6?%& ma X | enuUm

_chb&!mmg}-_pihe_}f Foriron are Called anhrge(eA,
a [IranAvexie. éﬁhuogjﬁt_mm:ﬁ — Lahen Fu |
ILOaves -—meurm [n_0PRAIre direchans

r&}'ﬁhﬂﬁ_ _bng&_éﬁﬁn&;{ o |x
- Lca @ﬁﬁi&mbmzaﬁmgye

éﬁh Mc:} ICP_E oIal C_Q_ﬂ!ﬁ_&_l Puoﬂmaﬂ
o (,Qm en dravells rﬁ_;_rw_aﬂ?om 0 Honk_ovestlaP, A fg{;ﬁ (Fudinad
Ambnaa%_mﬁ Ve | - o

| — HﬂﬂJ(‘jJ"JC,ch +x _ A Al-cghanm'ﬁ Laaues .
___________ Conigdes JLLOO au:;::._%I eE[rMaJ_GmﬁleiiﬁL&j_Cf d’ FEQUENCH-

'JLML’QLLISS dgrﬁ_&'}mm n_0PPeAlke. dicechona

VAL,

O

T —

L 'Jr‘rn\LQMI PAIBue X =cdiccthon. -
gy = ﬂj)m_(cmjﬂfij

. "er Wave, ravellie ajmﬁ_r\l(aabye X~ dircehon) -
_ s JJ.AM,LLQJ- 4.

Hhen: ﬁtmx:c?-i‘_ﬁ o $he foncd *ﬂﬁ-ﬁ-—r&—”@@ﬁﬁﬁfﬁﬂﬂ' Hhe yeaultent:

Laave.

= Jirgy =8 (AM#'F ex YT Ao(Lat ex )
5' = A (2 2ot torkx)

. — (2 A LOAEX) Aot .

‘=—\hi£>._€grmhb N_¥eprerenk a Atahang Ve, .

14 e



L;Irnm_%j.&_lAD_MMl'HGﬁ > -

Lohen _Hae. ampelirude il be, =eso

then LB CadEx =0 ox  CoAkx =Q .

- - ' - e~
hen X @4—'3:_9“’? (dhese N =0l 2,
5 o =~ [N+l V5 n e 28
)\ - A .j—-__‘,} ﬁ‘

oy x~ (ZoH)H)D Ox ¢~ N BN
s v GG

S
g .

/

[Thene @Qbmm_%_—amm_ﬂm PJ (hude.  dhe

. LLohen Hhe. amPlikuele 40 Fhaue

/Q:EJEEEa_h on beharen Fuoa_ O OAE e A A Ny

T

S < Vi .CZ_LL{_E,_%'LLL

Cha R Lol dme. .

al_AF tne fnAkenk 420, T BT[a -~

A1 Lod o BID °9Th -F =9,

Ar Ynerne ToMmoka Yae diaplacement Y belome weso ak

cllinhe Poinkd AU Hae farbcles Q- He medium fuss. %FQ%L
heixy mean forinond

| Ak dne. Jnbdund ﬂﬂ’r}u STy, 5Ty -~ - -

Ainot. Lanﬂ?h § :f:_l -

Ak dhexre. Jobhnh:s_dhcfchfbﬂar_emm% Y IS mqaumymwakaﬂf

15 ¢




|

T e Poioks amﬁ_b&mm@_aﬁjﬁmabefd_&n&HUQ and -

ﬂﬂjaHue :

[fre. Superfoihon of dudo Loaves May Jead to Jollao (4

_ﬂjgme..cﬂd:&_ﬁmj-_ecja'ﬁﬂ-ﬁ . .
_Labem_éjam_m_m:_ca_he Nome gmum%mo% O bhe

dame. Meed [n the Aame direthon [n.a medium Aupespole.,

0N €ala obner ,;:bfd_gule__'h} e._i'a_ecﬁm}-_.c’_aﬂe_cbb hergerence.

%i,taﬁfdue& : - _ o _

Labﬁa_cl:l.&s::__mgvez:._%(_éq-m?_jmei,?u&n %;_mou.d_, MHA P
Aamne Mpeed [n_hne ogpohite direchonA ¢

2.

uperpOAe. an € qthﬂmcaib%fmduc& .mza,mcmm__

LOben_ a0 _vOavea _%_/5{' J:/j bﬂﬁj-r‘dj. b&gm uencies _mm%
LOkA Hhe Dame. fpeed o dthe NodTe direchon /'n e medium

Iéuf!aﬂfﬁﬂbi,_oﬂ_&gﬁh_omﬁf_ %%L xoduce. beakbA .

— | SuperfodliBon ?j FLo: ;b'(_cmﬁ_fm 130 uef_ﬂr_’a [0_0fPoALEE
ldivecehon _M™Mak truchve.  [oke r‘é_ﬁ.ﬂ'ﬁnf_-&._.

’H\fn §¥a})'chqa_mnﬁ_ﬂuﬁﬁ:rﬂfﬁf bd.&ﬁ‘_/f_\uﬁemfbé}'bl}n IA

-+ 9A é;h"?;x. Aih 2“%_!:-
Canse T

! /
‘And noded ﬂa"c‘._{foa*mecﬁ P4 —~?‘~1; S ) jl,;-. ..~

4

16 ¢



-

. -wh
Cane Ul

Fox (—) A9, Anbno deN cae. Focmecl > = My DMy SM-- -

L T T e

.

1 e dinturbance Travels

- exeN( e

- L=
@ﬁ‘l:‘:d SCAR Ve (Qaiv e,

-+ S

5 f‘tlf:iuaﬁ_giﬂa_u@-.

Fosuacisd) _LoLmq_o[ed_m J‘_.L_c,_'\aela_u'_la_

e diaturbance Yemaina_Cao gﬁoa
Jo dhe Teg fon_Lohere. Tk I'A Boduced.

Fach € r.h'cl_&%_%c med ium Excepr nade ,all Cory d&ﬁ&._._,
- execules R H-m. 1ol Aame.  [He medium ex S H M- 1L9HA
| @mplikude.. | '
2 |rexe. I'A a Canknu Oth_Chcr%jL

QA

J

the ek

fhﬂsf_,ﬂ“ som_one farkcle to |

£ bhca.ét but dhe Phane
- Caxrbcle A beloeen
YVICX }—_&Lf E,j NodeA .

Fne. Paxnc) e,_ud_é-hf Mmed lvon_ ok

m_cj_ﬁé._ﬂji_f?t” ran Qﬂhl_a_a Fyext~

7 _L»DLLC!E._,_C{}H_D'%?_@LE_C&QL&_F&P Q

Porion. .

Eﬂﬂaa %( GQ_C_?S%I_QQ YemcuNA

_&:r_ajmed 10) ﬁga!:_:o_:%hq :

ice. aﬂun‘rbs eacd Cycle dhe

%_Jiﬂ@mt?. &ﬂbtchaf‘ﬂi&_wbpﬁﬂé(_
f?@ lFenk'ed or 'neh'c .

A dhe. farht)es atedn dnefx indjviy -

(Oanve le | i n
ar‘«._djr_mﬂdi_i?&ten};fgﬁ -

AU e Prahicles have dame.
Masfomum velogksy b

VOALh’m o_nfhcg&-zi 0dhe x”

_{ual maximum velacity ab e Rame.
2 Hcdn_toh ;.m&@mﬁj%ﬁuiLM@ﬂﬁum&%f@ﬂ&m%LﬁQ'r :

mean  fosihon. -

17



X — —

! f'fL:.jh_(%ribtﬁ_DﬁUﬂEéﬂ Vb b'QDA_Qd_G_Air\' ?}3 — the L;}f unde menhﬂ

éﬁf_qfu oduced 1n 2 Dhxe Irr!aﬁ;:’__%}r':-ﬂa E_j fen: L

undey Tenagon T and ’!\mwjﬁ MR a?ea"_u_m,}-_if.%m M
1A §iueo bﬁ I e

V2L [ ™

ﬂh.ib_@mhnn g 'w%&éoﬂmisﬁ_iamﬁj VI brabhanA o .

Abnaoa A

@)
| ad of densdhh.— TPne jbjﬂﬁ!,Cﬁ:m.CDb-‘:-p QUENCM of G .
Mbmg_j gm’ A ‘invw}\eg_@_ s ono) }n(dr;il&a?iﬁg_

ﬁ"’ww‘a!eéj & TENSGON and Mads Pcﬂf_mi%mmxw
dhe. Aame - _0
- o e %

o

Vet | (. ™
L

A
v

2 Law of fensdon — dhe. dundarmedet o4 o Nibxabieg
] © O > VA 7% Ej d, | d
SEn'ag 18 ri"n NOoNA) 1D dleeg $ NG\ o 5 C mjl‘_% [F2aN fendian
il i ®
e JT- {\ (L and =0 are. lonslent)
& llaws o egar —F ;ﬂgmmﬁg_ﬂéfm ¢y 040 Vikeols
S - =20 en
- 093 A jo\emke. anol to e ASuare 300k 5 N

s

\/ EX_J,;J;_), (___ L and 7 are. (ONdisqgk)

X A o .. o
.%j dhe derdl &d_ca_haf_hm%ﬂ_@g@}ﬁ__dl.qmﬁtaﬁjhen
AN mMans Pes unik J_e.{HAj:\_mJ'M be .
M - “\miumf,.ﬁ# ) *-.ﬂh_.LCﬂﬁDéﬂnd : -
TN '

TxY.- _ | [T

e N/
—

s b 0
ﬂjf\‘blf .. D JRP.

( - d] ~ %%HMMQJ:&LAL@(/LLQJ}%}_%_G -

V_meémajin%ﬁ_m Jnviag&eig @ﬁfﬂibhog.ﬂha_tlﬁ o lamedca

VA 'TIS ( L,7 and / Conf)}fmdt-.

8 '



\E“‘*——-_________?

5 |Lawo gf deosity —The. Jundamenknl Jrequency of o Vibiaby

g

l-r:iz:j_JE [\ ek E{j-r P> POg bo Q,d_%_ﬁiA&J_qm_m_ﬁkJ&_&ﬁ_

dmb%. N J

of o= (7’, L and D ConAlant )
5 -

% C\_z&ﬁ'ﬁ?-;r Vibrede. 10 Fégm@_dbin+ | o

) fv...fj __I’T_
&L J ™

065[..:;_0 Q1. — Ji 1'./15._}_55,_&.@591@{1— mualcel joak end jo

Lohich f&wncl_ﬂb_&ldm_@l_ba_ée 1‘?}.9 an_Aai Umn_ frio

!'\Jib‘ﬂxh‘nr} : &\).

0.

EJ&Q;\@_G_D.mP(? Cally 4&€m}_m.eo %Aiﬂ&bﬂmat L JaVEe [0 G .

Eﬁuﬁ_ém_eqn ak ok _en, é

An. |

Goﬂ_fz:idu‘_wn.lbﬂo L%M_&thd_ba._q“

ncxinDLang_ G A, LOIHN [EA endR %(f:? J‘_C%Létperjsf_
At fne_end > =@ ¥qgrtd = L

alany dne A B
& g

3QGQM+GJ- WEAAEC. LA &_&DC'LJLQC’ s J’Mﬁbﬂ 'J'?H?UEJ’\
alls J?oéﬂ_kivf, U~djrechon_ Gnd a.ej—_t%jJ_ﬁcFed

Ak dne Mpled €ndA K= - E.-_n':LQQ_LQq,M:E&_QQﬂJDﬁ_KEF_MQQHEf_

aN Y, = dﬂ blhﬁrwl‘*—t}f_)'

e

So==A Min (Lot +ex ) -

Hhen

——— o —

Y29y 432 = A (Din ok -tead — 2w (wor Hiea)

= -—-(-99 {'k‘_}&]{'ﬁ.ﬁ Z')H-) E?J{ , —C(J)

we 'Qm_mi)i__bﬂuﬂcpﬂaa CondidHonA .

N=pD ar X =20 %Q-Egﬁe,;!-*
Joo abk xa| dJoxr all -

No— XA AnHkl oA =0 -

19 \




_r-+\fé> LWLl be true. ._égm: alf 'L'CLLU_E__%_,.E. D.D:\(jf 4

AlOKL =0 ox Kl - n&. where D= 42 0~ ~
_‘?_,iﬁ-i—; = NA . Cx }\ - L — _ _
A N

" Jne sPeea %[._%a_éﬁ‘qmwcmwuﬂ_@n Q bkﬁnﬁ %[ linex

ey’ clerv\_.fé:&jm A
r\.r'/ Lt ..—-T—
I METOW

i 1

then d-hﬂ_t’j b‘i’f_"tfu.ﬁllud‘gd_&hﬁ— Vibrahk ﬁ~&$ﬁ% IFANS

P ey
N o BN D M

— £ -/

S

Lo N~ :
o Ne 3 TS [ w;f_dUndqmeal-ﬁJ
UENCH
/

2.l J "™ 5’%

ﬁﬂﬁ%‘(b’(&f 43*60}3"7.{11")]"' ;!L&*.-." HONATY t~2GVE, in an Oﬁﬁﬂ_ﬂ_ﬁ—qﬂ

Pife — Cananden “

\q T@Méug_ﬂc%dbij& J a‘v alo '&‘t A -

end. abk x 20 and X2l Fe Aouad Aeve

R AN
R/
ax’'s_, LOMHA [ OFA

.
&

‘ife. ‘m‘:ﬁi’i

JI‘%
[
— _'f _—

AN (Lot —Jex) .
1dhe, | G 'h:eolaff &&J_ﬁng_ﬂﬁao_ﬁné 3?'1?:7 be i}
:S . A (T A jex))

U.-l'—_.

%j-:f_%_’_’%_l— = B @J:L‘)_(_\-_D-L.':“_‘%;)_‘-_!ﬁhnﬂ_Kboj‘ -+ [ j;)

— B M Lo CoNkx .

= (R A Cobkx ) Drnudl--

EQL(LU_'V&JAJEA_C’J_;F‘ , dhe vesmdimnk d1aplacemenl | A mdxjmum

(+ ox =) or ankmnaodes are formecol ak dhe Ofen ends _al--

=0 and x=0L . T Candihon IA MH@J :‘_ioLfg_. o

oAkl = =) oy  kl=anh
_-%L_z NA . _OF A = _g'L'
A n -




e | .. A~ N YP
bQLi_J_athJL{ﬁ_D_c_t 3 %j{_ Ibyabhorn - 2 - i J/_F_

e — Conxides a (andwraf Pife %( Je.%jrh-x e JﬁJﬁﬁ_{JO

ﬂﬂc«d&h (af 4ocolment o }-ﬁbcrmwac LaGe fo a_CJ_Gisﬂ_J_Uaaqo_

rgﬁoe

IX—cora S LoIkh JFN cloAded end._ak % =0 and ofen end ab x=L .

Hae. Nound_wiave Aeny olae 05[_&1:1 e Pife m™m gLa be,

S l'l:'j_’ = ﬂ '&J:D—L—‘JD&L‘LLJ -

S = 8 L (L0 ~\ex) - o

1Hne Laciee, 'a—eH_eLf:uP_aﬁm_m_értﬁe. Clorhed end.- g

ﬁa Hhe. @n_c_.LPJE j AuPe g Parinon - Pne vesultank

1LQLNVE. -

)= é#:‘rHl = A Y A (LoF --l'r:fi")— : r-lex)

| — 24 Coniol 7:>m1ﬁo<_&\é

E ‘_@ AN X ). o::a

Bt x=0 X R ) Ocl E‘I’?’IQ_C’ alk e ¢ QJ@E,J_GQCP
e 'a'e}'»t.dh-ml—— Araplac - akl x> ol be maximyum
n‘d. SinklL =% | 1cl_~Lﬂ D) 3

i.

L. p?® . s A oy A = -
A > 5

e’i rbon 9=y —2n-) [IP
e Cory _Jiccsi,mema_:%j{_vubrﬂboa_ﬂ_:%_ ?—S L.J N VF
Bea ohen 400 Aound wiaves ﬂoLéaLgb_Jﬁ = ldérﬁﬁi&t(fﬁt?mm%u

+’vaiﬂ1‘ﬁ_&'_a%_€jﬁeu&_lmﬁ Pectih in Hhe Aome dircchon Ina

ejw LOIHY Bye . Hrene Pexiod vc. Naw lah'onh _n Hae InkenAjiks

meol fum  Aupexpore. Upan €ach ofner, Hhe inkenigy of fhe. werAl han
Aaound ak 4 h(:j Paink 10 Hye med ) wm__wlses and Folld alicsnel—

_O§7

i&ﬁmdw ha he_ A 5@5;:[295me_od_'5- Wo_Aound toiaved

ud A‘lﬁhﬂ;ld_clﬂdd exenk dnq,m%_ﬂmw QNe_yise

eﬁﬂu_ﬁonéhh&e__ogﬁ__w Fae Dumber of beak,
boduced Pexr Accond §a Called beol frequenty . For beals

'o‘o_bg,_mm:ﬂr_wud%ame in dhe :PWTJUEHCC?{ of the. Hioo

Eﬂu nd _taaver Ahaudd nok exceed 0.

21 ’



_'Lﬁﬂmdhaab-_mkm@t% Laaves — Conidder Flue hermonic Logues

|Dd_6_!f%hﬁﬁ¢.ﬂ.°}} Vi, and Vs (V> \/;_;_ﬁmd_f_QLb_gﬂ_chFJJku.d.&_ﬂ__

'-mu_&!im& 'N_e._medium in _Mne Aame direchon . Tne didplace -

“1menk due b e Foo Waves

Mmg = OMn2Ah\y -
s~ AANWAY ] = AAINAAVLL.

| Y=Yty = Al driv@svir + MbR5Vat ]

By Hne. pm_iapi&_& Augerporibion  dhe desudbank dyARlacement -

e VR Ve V; { v -
= QA Cor&r(VIVa )b, Aib an_C_ L J-Jw .

et VITV2 = Vpnoy and VIFVE - Vay. 0‘@

ahen 5 = A leﬁ{c?ﬁ Vinod -l"j &@ VQU_L,L

_ B = & &mﬂlﬁ_ﬂfﬂ\,&l‘%
'li,&bgfa‘_ﬁ_ R—=2A CANIOAV prp gt )—

%mﬁ[l&ﬂﬂ%ﬁ:ﬁﬂuﬂhﬁ}*

IbCLVF “Hne MfL&dL%ﬂMm} waave Wil be mox—
—Num  LOhen \0

e ———

I rﬂ'@fﬂ*ﬂr\u«_ﬂ bf‘ FLaeen oLwn ALL(C@A&LV_E._M:;JCJMG = _1

Vi ~Va.

1-"$im_ﬂ£car%1 ,_ e amplitude K Lol be rmipjmum.

LWhe

Cor A Vppod . =0 O 2AVeoy t=(2nH)H/,

A (v =@nH)IF/,

+ - 2n4 - ] e S

[ [ L™ ~ &

l®~v;_) 9 (v~ VJJ 2 (v-va) oy, ~va)

Hhe. Hme. inktexvel helaeen a0 DucCesrive miin/me .

|

—

V;~Va .

anrcn +he, J:)mf ;n}irvLLbLmeeq HAO 5wcc_ea£.1_f__§°.qLéa_ﬁ

V-V,

22 ¢



=

_E}:_Cﬂf.ﬂjin.&bfno_ﬁa_ﬂﬂma_éjfgt,mm o= Suppore. VA dhe

Enawn dﬁ'nfumn, #ﬁ_rﬁdﬂf'ﬁ éx:urh"- A and V., (A e Unhnc&gm_éﬁﬁugc%;

%Hrum'qu Aaric . (ohen fne oo %nﬁf'ﬁ#x;s:@ﬂcc_&wgieﬁ -

3

%{FH‘\EE‘; wﬁﬂcﬂﬂ_&:%_ﬁﬂdm c b beakA fer Accond fhan -

Vy -V + b

'Eaﬂimc}-_jzeqiéﬂ_(ﬁ_fﬂgﬁ_bﬂ_de}ﬁrw %,f FLa0_methodA .

LQchUﬂéﬁ[ mehod — KH-')‘G{'Lw a ﬁrwmw_rg_%jhe.

un Q%_d,aﬁ:ls. (5 ) m#mg_fmd_ﬁaﬂﬂum be_r_%j_b,fsgifa fe s

%ﬁf_mﬁ_%ﬁai(%uf_m@: o R A 7 e bex dhao +hq.f-%f A dhen
e atechin ﬁdf;a_ﬂb;m(_bum (& A renymand redyce

i
h

A

§

‘

.
L3

e deércm;c, Ia! @bce;?jg_u)den gf A and B 1

Hhe beal drquiacﬁ+m tne Ohner

A_lncyeaie. Oﬁ_io@i%_ﬁL&'mg Q

n\/l_ = \l}; -~

Jes’ dnan Hned o £
T L

f\’r
: -Eriirzf,?_m géga_&n%%mim;?ﬁmw@ﬁfw

_J}A_a‘a* - Q%j__jﬁ.czﬂ':ﬁﬁfﬂf_‘

5@[ d.jur‘a the @ﬂ:% 3 ;&hc,_bﬂﬂ;jﬁq,ug_n%j derectet
di;eh .\V':;_ ~ r\/lj H

%_Q%MI‘H the. @E%_Ud'_ﬁ ,#&Lbﬁbémﬁﬁca%ﬂmﬂgé_

'Jbﬂﬂ h"i/_;u__ ~ f\/! + .

Dolfflex ?ddno_f- — tohenevesr dhese. (A o Fclabve. vnabon

berlaeen Fae Aowrce ,Q:j émuﬂcﬂ;}he abdenicr and fae edivem

-_'}?ncﬁzﬂf;@_nqd_%_bmmcm.b_mmgd o3 eb{semmchdammf_

!}mm hnegwn%%_m&m&@dﬁg dhe Aousce  Fne

Qpporenr Change in }h_aﬁﬂazc: 9,u _emﬁig_ép_uﬂcﬁ_ﬁé_éa.ﬁﬁti@?@ cx
%Fél e0k. Ik hold noko OJMM@:LMC{LL&MM#&L&IM £p =

—1NEHC Ligve

23 #




Appare niﬁm%u.ao%j_mhaa_dhe,_&mnf moven dorsoedA  dhe.

Hﬁbﬂflﬁr& abiexver.

\ L - _{ -

5 =

S S ®

N\ N

T \J 7 Q

=0 =7 'Vn:_ ®

T B — =V .-

ConXiclex & Aousce S mﬂw“g_&&hﬁﬂe&;ﬁg_cmquﬁ an_obiesver

O _1oho '~ ak wesk Lalbh yespeck D - medium % VA dj:zﬂébﬁw_eoca_

o] v ;brcubfu_o__cg__dhe Avurce.  Hhen T AendA _ould Aound L. | HA

Lpeed \I"_ak g ‘r%_u@qr (ntesval 04 T= \L

nce [ jmﬁ") Hhe

A Kone +-0  +he Aaurce (A aF q

e heA Moves] a didtance

lobresrvesr In Hne MeEen Bome dhe

VAT dowacads dhe abserver ang (R0 ak distance =Vi T
_ ,jmm_}bt,__obfgu:ver _Pne 8 Qohd Compreddion fAulae yeaches
e oblexver alb ¢ N
4 i . .
:and Hene. fo ’_‘ A udAe
1 p oI L
N Na
Eﬂ{&n | O bexr va ¢ ftan Auccessive Pulde ad
|
Hetected bé( Hae Qb’_fbﬂﬂ‘uea"‘w —=vx7 -
T = 45 -3~ -~ e =
_ [y — N\ T-VE
k' Vol N )
" fne reg uency of fne_2ound aA hesed 1::5,,* the
obsexvers I'A
f'\/".:__' — __’\9. . l.
T (W=Nsg ) T
v >V Hence the ik of Aound appeard o _[ncxeade.




T ﬂmm;éﬁ‘ﬂl mamg&mﬂmm%mm e

%Aixbg_qrﬂ_o_b}\ewer — %I_ﬁbe Aourr e eoves Alay from e
Ob&‘rmef %FL&M&@_@'Eﬂ HFQ;@ %j f}.s‘“s;ﬂd Can E)E’_, Obl"-’{ll')-—-

ed ba_'bf_@ag%_ Y

1f"ﬁef!"1 '\/l N |

Vive T

V'e N, Hence Hae (lkch of Acund appegrs tn decresae

ﬂﬁfmmnk_ém%uﬂn%_@bm&jau PAEKV fne_

%&ﬁb_m’\_%_,:&mw e, . . =T |

LY sl o

o bl . D

S &~ Vo

<

-t = o5 T r )
r% VA ghe '.H Squenty 'rﬂh'nr“} : cn Tk Aenda
&\«L&J@M&Q,ﬂt’; A_x&s wlar | rﬂ-&wﬁd;%f T= f\i, LR [Cin
drovel Lo Ape.

F-\ - any n@) Hhe. Repesabion bereen Hao Compression
T ., When fae Obiesver ¥ece jve o Compreation

Eulé; - QldAe tA a dilabtencte T aw ra_émm_-’ﬁm,m—ﬂg_

AdAo maves towvaards bre abdesver Lok Apeed V- and aldo bhe
obAexvesr = moven tovocrdA 1k Lofhs MPeed Vo  Hence Hac

obsexves Lo xecelive bhe Aecond Pulre a Bme. ::_ngm

“ﬂic&_\m%_ﬂioiﬁ%ﬂl—_? ulre.
o~ N,

VYo

Hﬁﬂiﬁ.—}jﬂi—QfEQJLCLté_ﬁ’_ﬂ/Liﬁﬁﬁ_“&/,“ S SR ﬁ?ﬂ’ \?-O_
T T

Visv then de. Ollcin 0{}( &nu_nd_CTtdZ’Q&grA o JNcregde A




e

.‘ﬁl’ fﬂmtém%msﬁ_wbcg_&c_@ﬁ&emm Gmn (—j’mm Hhe

i Xéah Gt:}ma_g,\m_r

| T e s VT and V' =Y -Vo

V=V5 sl

v'ev H E'_D_LE,_&}"_‘LC._eL&'CAb_% Q_E!QLQ_PPEAA fobe decseaseh -

APle ren Ldz:&gru_ejj;ﬁ_mhm_bgtb_&h e._Aousc e qncl 0 bAerves

o¥C. 1IN Mohon -

¥
I

Vo

7N g7\

j— e U U T —w ® k?) {
\5;._ O >

"ﬂ.k_lhﬁ’_é_ alk x%mm iNder T=_1

;

!_3-\ AVER o Wﬁﬂjﬁ—ﬂ‘bﬂf'@@&” Ae ncls QU Campreg@‘gﬂ
_me‘

-
I
i

LA+ JJM& =0 ver_1'a ak 0, and Sousce ak S, and
ILJT"’\G = : -;:" A . Lohen bne Adusce_emijth

:ér'nf' ik ‘:i“" Ihde > QbR srver A dgnmm%io@nh

3 a_th”lcﬁcfg%l_éja e oo e welahve ho fhe obderver
IREN @J# —Eamxdﬁme foe ablesves Lol dTcejve Jqu_éLmk

! ﬁuﬂﬁﬁ__a&_bmf_. + — é:- -
V4

AF boe. =T bod bhe Dowrc e, and abierver ymoved muiandA

e new) didkence bebhocen abAerver cend Agquace A

| s . T . — (Ve )T
V- Vo

Hhe h'mc; __Indexr ch -/ = J“L"‘J'_‘/

26 .



— T =T+ — = T
V- 4+ Vo V- 4+ Vo V-4 Vo
then_ APfexen }—_ﬁta:e_ct}.x,f,a% vi, - VY Vo
T | V- \d‘_ﬁ, T -

When e Aove e oves focoarcdA $ne obierver and dhe

ObiexVver moaven mbxa_,jm M _Fhe Dousr e —

fheapfasent gregueny

I

DQPE_L@E‘_Q% et und_ A @bﬁmﬂ-ﬁc —
Suppore o A Aaunel maves mmﬁ_ﬁmbﬂm_aa
DbAcxv T _/XPFFH V! Haen Bne obRXexved. drequen%v_miii_

Jﬂﬁ_@/ _ l.
‘v"—\?-l '

Nouva |,r Hae. ablervesr moved dodardA dhe, Liﬁ't\hjmaléayﬂ,

LAl Hn .hﬁe MNane. Mpeed ~- A‘hﬂn_&bﬁMVEJéﬁf%uﬁn%wiL

be  agn. VN

\F T

vy v N Henee DDEPJ.EE_E&EJQQJ—__}'JM 'A

&n.?cl_\:g_d%,mme e Howenver fhe Tbmpfie,ﬂ‘_e(—!df__c_k N .bgbk I'A

%mmﬂ:ﬁﬁu




T o —

- lLohen_ He obrexveyx A al yexl and he Dource vwoveh Wikha
AuperdAanic APeecl  bne weaulbenk tiave mahon A & Caniced
lLoave. Called a Ahock Lonve k(8 duc o dhe Ahocr eave Sk
I;LOE eer o Audden and viodenk Aound Called Ranic boom tahen
-.ﬁ__fsmpzemac:o_i_c_,-_g_ehj_e_q%e_b_.bg ,

. — 1A _Mmﬁem_%@- & _abiesved
) L Ldhen babs bhe Aauxce and the obXerves moveA (n Hhe
rame. divecHson o1Hs Hhe Aeme Apecdl .

11 ltohen eyhaesr Pae. Aatrce o ‘th&_ibbjﬂtv_&r_ll&@e,ﬂm’*‘w

—%ﬂ‘_@_)d_—\_f__ﬁﬂd_rﬂ:\ﬂ,ﬂﬂjﬂr LA mnvifa_&l.u%@ [dn_an

|
!-L-:rm‘dmtm APe ecl - -
(L) kahen Yool Hae Aqurt € amnd Oh&mwm}“_’ﬂtﬁ ard _dne

1ind aloane ( bﬂm% . &
II RAE Aource D Ha c.?__éflegr-i ':H_hr_\e_

AN el numbes .

etﬁ on dhe earA 1'A Called Nal'ae.
- _;({Im:f Wdihﬁﬁ:!ﬁbl&%_mﬂ&'mP_QMLﬂqﬂ -

_Q IiLDL{cJ NENS — Jk YA e ammmﬂd_ﬂmma_&_@:m%_mﬁ;ﬂrm_
Ground_a Paink _fn sne._Aecond. Ik 18 depends an .
1 dnkeosity is Proparsonal fn dhe 2Quare of bhe amplibude

1




'\% —

(Crech — Pireh 1A a Aendabon rohith helps a lialener b

cl_l}_.&‘_f_r?j_\_u'm‘\-\ belneen ‘H{gh et al= e gmue* nokre . Pikch r:f'epe{ﬁfx

om_ém ue mﬁ _Fre kW %Aﬁ_md*tqmbe Ch@f@fd_b& Doflex
efjest

. QUQDELB_ @@%_od_mtad_@@hﬂ.ﬂ#g b diakingor A

ﬂmm_&_ad_}i\mdjih_awuﬂﬂﬂk} .J+ 1A due o Hhe,

L@ru_qii};a_%_éc:Lm.&_&hc& one. Cen WC.%.&LM@S’LS Nne_.

» ~ eAhald nj :’nﬁg.n‘mqo:-—_"ﬁ-\e_inm&hﬂ- 1‘n4—fn4\i%_f—g_mmd dreu

Caon be. Fﬁﬂ”ﬂ'w:d;ba_a‘hc,i_kmm I'A Calf Rhald o4

G

—lenclieN have '- X c AN o) I~ Orpduce a PJ@QN‘(&

el Siale = £ s cngy_osies I Jundamsental freyu-

[}

OAR | C ConkéHyte

L’dd_e,gk 0N khe,_g,j“ LOhe D

a muscal Acale. (\
\

Re e xbernon — Ak

(/ A *
cexiiAtence. t:r} alddBle. Round f:ldl-c»r the .
>QUINCE. ‘Fwaé;_C o o ey Aaund V'8 Calleol Yeverberehan

i.-l

Reve — 3¢ I'A ciedj_rmd_a_ajha_ﬁm@_mbj_ug Aound

alcen il e 1n}mA1&—-: o ane Yllinnta l\\]ﬁﬁi,)_'.fo_clt}" oJ

JEA ‘aL Ik Wah Shopped.

P’Wﬂ'hm:?ﬁb_étnr_ﬂ C?_"Eﬁﬂ_‘bﬁmhun fﬂmc;

Ty

_ f)_ﬁ’_(_mtﬂb%ﬂ__&bﬁ,_mﬁib WOIMA  Cickures and Maps

N U

.F_)d jNncrealing _dhe nNu

m_‘b_u‘%(_M@DLL
. % }htgjgg,ﬁ Loh)ch ﬁwdp i _abhpor bzﬁj? Aoynd . o

20 - .



—Jare: ] S|

Cl’_oa@,_c:%‘-an P fe . ] ;!

W Fredl _na rinal mode %1’ Vibroabon
[ ;-__A"‘ Hacen AI"LIL_- v\ L.
) \
' V V
f o e B =i —)

apm’j‘“:‘a‘cﬁ R T L v
3 1l ' mode ol Vibxahon .
(il ) éf'tx:md 9o 5 el af i o \/ 7

= S C
L - tl* h:: ~ L;% Fhen A‘-‘-:Lﬂ-—é‘r’:’ /\, Al

lxe ey Vo LV V -3V —n)

Ur %bfﬂo = Ay erl'..-/"_.?._’_. YL QO
- . " w_' . )‘“—1"

o) |- e yormel mede © d(’ Vibraboon . % _
@ B | = Al
s YL X1 J
&S /2
_ /1"
- SV —any
UL,

Lo N V, HA 1A Called Hhird hereonic
@ and _1&_Hre 7%‘5*5!: overtppe
No 2V o SNV, hia ('A_C _Ld_ba_JbQL[maLc_
2 T ] [ ;ﬂ&l&ﬁ?—dg .
and I'N e Aecand oveshpe .
hen; _

Nn \&@n-1) Y L&n "');;3!

i 1A C2Ued (on-1) hWaxemont I

UL

& I\_CJ

imf;s Fae (Nh-1)ovesdone .1

Hosmaonic % — ﬁﬂmm_Lde&uﬁ%&gyﬁﬂ_%

Fqud b M_ML%EMWA&%DJGMWL@%MEQEH i

s

Fou b, PisAy, Aecond. thivd. harman) t@ﬁm;[%m?mma

- L T i

"'Ju?"\'?;g\? i




| | _
l Date: / f %

Dyf’f_bjj?)\ ‘— A’hf.’}& AYE I'ne 7~ € > -~ [)- - ® 11 o

%mce./ foug Bmek .. - . %Léﬁummﬂm%ﬂch%ﬂ%gé { )bk

frequenay No . Y -V -2V 2V,

A 7 T Ay 2L /3 o?.f__

Tain s Called dhisd %QHMMHM_MJM£MF_




[l- FGERD. C J

Doppler effect

Coe.T ‘=  ohen  Source. ia mmuh-&j %_mmd.&b_&!rdw‘cmr&_
Ob Newvey
w.f:
==
Source /—\ ObACKVey
N N\ N\ N\

et :e.jp or_daue_Jrequency N, Wooueleolh A and s feed of

Then AV

N
when_dhe, Souate. MoVEe &D,Lﬁgm:-r'_\ dhe | }q'PE‘ E_g,_
_._N& rJ"F‘]tﬁ ' P\l :"\uf '\.'35: ﬁgl
N
/5t Qﬁ?pﬁxﬁﬁ}: Jﬁq,gﬂfntﬂ - ﬂ\JI' YA \ N\
| . L\’_"‘"":. )
dhen ' SN
Caore I W ouxyce 1A ymuve rzi-..g%_dlnm_._ob&zm:w*
L ‘?u o/ 0O
<
Vg
A = :; lobm_SMe,_amd_nb&LkaW- |
N = YLV&

~when Sousce Move. Ao _ablepve

dhen apﬁgﬁmhjr;%gﬁ% .

ANV VAN

Al k":’-l—"u"_c_,)

__L!&m%f N < N M_pﬂaak_ifmeﬂ,uﬁu%t_ﬂé_dﬁﬁ@se-

Tezcher's Signaiure




| - | 1
Cane. T = o hen..obsexver move ToWoydh ,hj:alum:xaa_ B

Souxc L _

< v/_\,/\./ﬂ

TV,
; s
A=V when ol oxe R&gb‘nﬁg%,
N
!
OppParenk freouenty N
N"l

Q[Jf-‘n-.hicj MI > N

___.FC,G.QLTV Lahe n abiexv

&D#ﬁ&qm_w cy [OCsCanf 3 @%

Sf\ §

\EA i W \be whfm_@ﬂs_ﬁnﬁqmbmm.

th’.Pmem- éi&q.m&ot?j__ﬂ = (\’1:"':"

V-Vo , N

Y

gﬂ@ﬁtﬁi{j N < N

/gﬂ_dﬂeq?w% ol eorscane .

Taacher's Signaturz




A% _ " ~
/N N _
w\/ﬂu —\ 7 o
>— <
,\U':S -\"'Fﬂ
:)\ R VA VIS
N .

r.dl _ V+ Vo \ N
: v — Ve
oasly N'> G L OCEEINE |
f}oﬁemﬂ& N Jko_@ﬂ e qUEDCY 066\
lpaae VT - When Sousce. ond obk Ques QLo
' _ \ e,
/N N %}
s 0
<= -
S ;
N = _
° N 1 V—Vo
N_—
_ ”@Pﬁm#é@%“ 5
i @ N] _ V' —Vg y N

Taacher's Signatura




| e —

I a—

i Cah T tahe Q_S_Quriﬁ,_m.mm%_a;%_dmm_obﬂy_wﬁ
__And__0b&exves move douoasrd Smale,

L
|
4

L g - —
——

V ——
SN N "
N \_/m
- Ve EEREV)
'_}5‘ - 't\f""‘."""fs
_ N -
_Eaf_fﬁtmLﬁﬂm@b,mﬁmﬁ ml; 'V—;fo 0@7

V- Vg

_lldhen in}eaﬁiia_(%{_}mmd Incxeaae or decsegse. ACtoxdiss.

Teacher's Signature :




