_UNIT: 8;/33 e

patch 1(2022-23)

@sochbadlohmMm
student Arvmen Jomil,

‘ -
o wove 15 o cesturbance en the vmedmy,
that causes the partteles of thakwediy

£0_underp v brotory) motton about. they T
MEeOn posttion m eoual mbevvats 0f tzme

» | in_short;

O osLurbone  hot trawel stroDaﬁo&@)
from the place rt=was cregke

JLJMﬁmmm*mmMdega

[ —

ﬂ%__b FS_wave.

gsty MAK
clevation
At o2 ) ITETC
wav%f i J_;o\mpmmo,
\ W, = =
# ' t—" ; =77
A%
L—thOl/fQ\h
rovefoctrons WOVQlQnoﬁrh ot

a noge E
npde |

et

i'_"-—--j
COMRYLs810 s
L — A >




roaqr.
sl Vv
__deftnitton
-ﬂave 0f_coptmous_ | A wave thgtm

—pattern CONLINOUSLA T megrum
o | N soame O{NQ(HOH thh
no_omplrtiice cha
i Practical exampies ]
Telectrovmametrc eStone droppIng mto

viorator ~

0 pond o+ work

| TP
WOoveés ohn rmgz%l tonk

o 030110tPN0, WiQss- sprtng |

° WQOVPS 0p ropes |

° vrbmtm(;\ t—ummq fovk

Jnstem ¥

[ WOVES 0N Topes

HIstrimeht—

o Vfbmtm swrn@s 0f

| KQLML‘H-QYQNLG
Pertoctec w0 PYO%LeAslve WOl VE
do NOT._ _#onsfey DO™ tronsfer
eNeri e - QVIQI’@@.
ViU
O rams
/ﬁ/l) m
HETESD))
e
} WOter waves
™)




waves th which partc

W Owes ta_wrhtch poirtrcle

of megtum _wrhrote

-1es 0f meotum vibrate
aloho a Ltne perpen il

——

about therr mean posyl

onraflel to ot rection e

b OFeCtion of propagQtion
0f Waves |

om

pro PO ¢y 0Eron_of wave
0814101

o e—
—_—

Troncyerse wves

Lohpttudinal  waves

conest of crests

CoNstsbs O f compresstons

and trolighs

ano rorefactions -

Povgreles of wedim

_Divectlo

POTErCeles of medtym

Viprote at w@hb_

Vibrate parodiel.

Qh%\es

Polovt

otion

TYONnsversee wives can

LoNgrtudtnal_waves qn

be polarzed.

NOT _be polarzed

P

e

of weolitim.

__Lhonge tn olenstty
NO_chonae tn densr%yrﬂnem 10 chhnpe

\

the olensttiy of i -
throwgrhout .

T



Pressure Variotton
%

There are np pressure || Theye b g .
vOxtatrons presure vartatron . |
praitical eXamples —

E\mromagnem woves lle sound woves™
0 ragzn., viyeble \to\h{ o Utra spundsuwvaarve, -
LYo o woves Dslitky

W aves 0n tngs I sprtnd.
anl Topes. ° S0tk wavesi OJLmake\
axa. Serdmic WC{VES
~E L %21 @) iy T
A A A W,
“Mm/oman#o%
wWager s 4 C?m" cor npnt_lni’\ g
| OnG QoA Y ’\\mm_.
/ A ‘ raretg ﬁqh __.’

\jg,v |

e STAUSorow
). Y V T woye

_ \f 2N N\

><

>
:
»”




Speed of SQ!!QQ R
RO
definition: 4 )

—f

| Me_dtstance covered by sound wares « L
| por yiark e b codled”gpeed of soudad

|

. N
DAture : soung waves ore lonpriudingd,
_ T
Elastratiy of medtum (E) B

L[ 0enyttyy of wedmnm (o) Y
i V= E (Newton’s o
:‘ o formula)
| Point, : ‘ ‘ | ]
speed _ofsound 1 :

solrds 2. g oses
reason: - -

1) | Molecuies qke %;o_me@mpmdﬂ_ﬁmz
M OrROULCKIY,

(70505 Oke more covavessr@gl__g_o_hoyfﬁn%mgmglfer

MOdullls of elostrurty B

% | dSSUMEtTGI’It |
NeWton _asumed that the sound Erarels

il

through ary /other qoses under I,

[sothermal conditions |||
ONO change in temperature ) et el

R S iy Lt




‘\
\.
/ . *
.‘\

!

<o from _Bople’s laws | =
;ﬁl constant ,
Dressire INURQes from P —> P+ AP
Vol e docreases from V — V= AV

oV =PV
’%v - (P+AP) (V-AV) ,< i

Ty = P(V=-AV) AP VAV
TPV = PV-PAVHAPVSAPAV
~ 0 =-PAVH APV LAPAY 1s neglected) |
| pAV = APV ‘ E
p = APV '
AV O |
P = AP B
AV/N _
P ANENAP . = yolumetyie stress = E |
AV/y  volumetric strain
N,
y. =V E:
; 2 v
505 Wi 24P since P= Pmgh
=% “\ (O %/ E&“ﬁ%’ﬁ%’o‘{’}”—'
: = 1Omon o= 980 cm/s?
TN ST e Y

. Vo= T12.0x880276
1 ~ 0-001293




e S Mot et

- -

fhe_expertymental value of speed of souad |
11 352wm/s  ( 16] more Lhan th vom%cr&%‘)“
L DU [0 0 compression , Lemperolure, =

—fofarr_oloespt” remoain_constant “but
- ncreasegs

———

[ntroduction: T
A_£Yench _mpthemiaticran  Loplace

———]

explorneothe olischepancyy tn theorettad

onol_expertmental values: of
isconclusj

speed of sQung

S :

YEW _EN0 JOLIOWING concusron: |

| AL_a_compression , the tomipergture
0f OIY vises olule Lo increased pressure.

At 0_rayefoctron, the cooli

1o1s_proouced. Henee, the |
of o1 0loes NOT veman constant .

R

i e |

3. BoyLe’s law— NoT o ppltcable, because

temprative |

_tewperature 150"t constant

Air 1y a vory poor conductor

Of heat-

| Sound_ waves trqvel thiough with

yeager
%peeﬁ—» -



updq\f
P - p-vP Ay ap[ v UL
V | T~
YPAV—- AP [T
MQ‘G"UL(IL\
TP [}L ’\/Oluvme‘mc tresy = Flb‘umml
HEETER | - AV wvolumetsre serath _‘I\
-
Stnee, | - T
= E ) R
L0 2k
SO It bewines, O\ T
V= xP SN
AP | X
V= [puafp > Pz gh X
V= [T42 x15-6X980 X76
\ 0-00129%
V= 23%310 tm/s _
= 3%%-10 m/s

[ echantsm —h' eneroy transger

From_ one po%t\» onother.

i Medium it be eloshe B

Partieles  of wedium snould not be
'MQpeno\ent 01‘ C0uth 0t er-




| S

aETE pmtcle of O Wedim s
SU/YI\A\‘CO\WQOU&M nete g

0N, bwn

number 0f W OLVeS

sl Ehol 1k

displocement (MLQ O e ch oj the

tN

..I—-lll-"yn

WO WONS 0f

= Gtation GW
N "waves.

- |- lbwo woves of: Lo woue 03
s |samesfrequency defferent frequenty | Save treguency |
e [s0ime olrr@ctror) same chrecliogn  Jlopposte drrectton




e{fed prooluwdb super
Inte' erence: PUtIon 0f woves an‘fmo
1= Oherent sources » pOU!h@

thro ugh same region.

T s Tt st gt et
- —

e ]
: n
i NMM_\ALDM\ALQMQ,L___ When two waver ||
e same place, §l orrive ot same place,
mmgwmen tn phase, b same trme., puls 0 phase

ey renfore each- (19, they cancel
other | eachother

et |
e reswtont osplace m_e_rwmam oo lLitide
,m,m;ﬂ__v“utor Sum e

tr |V_Cl_u_QJ__d”Pmm = olffference bl w

_W\@V]Jc Q(th WQAVe, amphﬂ(—&@ of ! Indirgudd

SV:T4 517/, 0 _.

—— i

po= QSHRE e

Bl= BD!A 2

When .cxest meets qest Jl When crest. 011 one |

L traughomeets LroughBl meets trough of other |
onai S

-4y compresion_meets [ When LOMPLQS 100 0f Ond_
AOMPIession & rarefoctog| -meets 100 dion of

meets varefaction

e T




ey,

m

| In-phase l]‘()ut o{ phase (160°)

Zero 0oy mfemm_,of /L
mul%rpie

Wl%; s 2N, 3.

multrple.of (4/)

conditio DS‘ :

L TWO WOEs:
MUt be phase coherent:

Arrive ot stme place § same tiyne

Trovel m same olrectron

Satrsw\ prV)UD(Q--OqC LineQr mperp,oslﬁon.

ﬂntt_der‘eme of

L —--M‘LQ_“JQ*—*’

Half rmemrm 085_-

bt@ ACH — B

bip ADB— B

veun k¢ ot B,50

v can be hQC(deU eqy.

I sirolg tube 1 out - ADB longer than AcB

1 _we prnch vubber portion of Conolyd o B

STLeNcE 15 olue +o ehestYUiHVe of 1\,&33&"




Perroolec  VOrQLions b/'vv m )M\JW\ & ~=g

Wi tmum loudness of sound WOVe,
r ]

[he o Aerene  biw £r_eqfx@mf€1 0f

LWO WOves g caueo! beqk Fre@uen/m

N

(mmt sound) oAt SourTd )

‘t, 1/1_, sewno tq = 5/4 second

i
7 1/[\\’
i, | .’))

8 Y ) . \
o i ® CLOUdness ) B
F"Lf, ts= 1 Sewnd bh - 1107




Reflection of .wund
| waves

e hauncing, hack 0f Waves from ]

tho bound&’m 0F_0_cortrn podrum | ]

1 calleol _reflecton of _Waves N™
-LLHO Bﬂm&

Lhenomenon — -
Me reelection of Ty, beeftecon of |

on orteunal soung

d soUglwave alshg
from & _@rtain obiect.

vvr&h echo

. — ww-«—c—-m“'—-“

.-"“‘\

. distance
effective distopce. |f effeckive opstana p
for echoss 3dm j Less thion 1Tm.

.

time -
It swlcerved ot 1 TE 1y vecorved o

0-1 sewnd, Later Loss thah -1 second

, : I'I’ICOW\\DQ) wave
WL o

© P;,’f—': B S E i
Feflecte - : = Y@}W@Tfﬁrﬂ

WOove

"é&‘&%&%"%"“ "N\ comblned wQve

ang Yefieged wave




definition:
Two_tdentical_waves travelling with
came speed ,along same trne but th

_opposrte olH’QCﬁOh superpose eachotner
ng Yese t0_s tonariy waves

|| Nodes .

il Anti-nodes NLX \][\
Production: | &Y.en* N* N* N
prooluction by the SUPLIP 0SIELOh of two
WOV W\OVH’]% th O.QP_QSth orrecton

Sound DYOAO_I_(L(@d b(A win gl - tl/\De nstrument,
and 6””’10\ o pe Tnstrume ns

NODES  TANTINODES |

- mokteted. by N
POty g zero drsplacemen] Pomts of maz(rmqmgdupmcemu,

Nodes are at rest [ Antinodes — oot

AL end of each Loop  [TAE mtd of each Loop.

lension,

TenstonN s maxrmunm I TeNsronN 1y mintmum
V— <V :
N G

//4\\' =T A e e -
NS I Iy PA I ?\AI/IW
TV T N\‘\‘\l:_f" )




v v
i
Y —V

o) ~ Va ” =
A==




LIS
e

D QY

%

standing, Wav

oblOtned due tp +he

postlion . of byansverse wave,
l | ]

et us n
Tenson I sin

er, SIing 0f Lepgth L

Ziaimn e U

S!De@d of WQVEe

o, mass op strin g M

MIDDLE |

i e

A1

et

Ny 2

L= Ma/z

|

/2
_ane lopp i .U)Ops } three |pop:
dntone blw 2 QlAs=wda o0, -l L=7, ‘
ONseUt Ve nogles e 2 . nf +Q3
=_N/
/4
L= N
Z
N | e it
V=51 Ny v=F21,
ji= Vv f,= Vv
N1 | |
PUFRG (1 )‘,%\,& PUEEY ) we get PUHm@ (3} we aof,
19} : — i \
f1=V B '3@@)
Pu%mﬂ v= [t} | .
1=1 [mb b pubting|M= g
LM = 2LNm}




SOUN ol W QaVves

(=b Q efiniti‘gm

* Chretion  Johgpn Doppler—»qu»ﬂe Uep,

O y
% both u@htﬂéo%t\

e _apparent (h()h@ﬁ 1n_the H@q,hLQD_CM

sound. CJMLQLbL) [Qlaﬁutmaofffn of @ ither

the souyco of sounol/trstewer/both

= | relative mot;

O_U_JQ,UALS.QU[LQ 8

- hd

W

-'

observer;

N_SJ.OUQLSOWLQ, of Sounc S2em ttmg_y\z_ax@ﬁ

- _distanie biwststener ‘L and o

DEvelouty W, £reg e £ & wovelen @

s 'y? R speed & oiston e are

Toora —
S Z vtc NTCr-Cohver k1l

53\/51_) “t=15e0nd

S11) ORETN Gurce LOMes hear

ny £1, Uévl?_mt;om

& N\ depeng, wpop

CLuree movey Giwgy

e
™

SOUrco 0f soun d

,I‘ ‘9

~2).

| JLS_D Urce movi

NOT Uston U

mg 1|5+.en£4est
3 Listenher '!LQ_.

S0urce rest
hen by

I

‘-—S)A__w
i
3
o .
.
.
]

POrallel oire ¢t oy 0f buth = +ve

' um -pavaliel deUToN of psth = Zve

—-"‘k




1) 50Urce moving s Listener rest

a) SQUYLE MOVES

5;;., C\pp(){ir\%ng w%v%é@n@ihg

S0 appatent wovelength,
N

!

TSpeed ="/ |

a_;f_.__,m‘?:, V40

uﬂu  .“_ 1V

'/'\l

TOWARDS _f; .nmt —
16 i

N''= v+a0

3

e
=

<<

:E>3°

J

= nilch ""ﬂ?ﬁ?&se)




Pressure wowve

Eshorb woveleng th
‘“ I,t ﬂ 5 “ ! high fmq/uenug

The sounols 0f Meamnues hmher than

10,000 _H:

| —> above oy beyyond sound |
| —>» 0N Obf@cb \/rbYO(tm%

ot @ freguency h/@hgotohgéquz

J

| %% : 208Hz > 100 KHz
€. vibrate ot 25
: . \ bellion Hz_
wavelength:
Fultmsomc-—» 10 0

| visthle Lo — 1.0 e

X~ YOLW i_—__> 10 m
5 shorter vvowelehmh L_L_@.lf_l(i__tiatmh 1‘

Uses:

 NOon-aesructive kesting of: metals

L IntCligurols, $or cleqn n@ metod poves

4 ;b:,h-

Krlimo\ WMICKO - Oroyoinresms 1n Oy, Lmumb

I proceses sudh o ot , helps 1

Mfo\o\ssmg\

An_ultrosonic p(,ise Denefmhm o mitad

whon <tvke o £ [Ow.

[ m




Y 0N : 'oowct Wlus‘r Ge. Capable
Of 0SCILL0T0n ot £reg,uen Ly hrﬁ o
Ehon ZOK Hz.

02010 (EYIC_CUITonE$0 O

0 xend of of cmsmﬂ (ko

Prezoeledtyre Crystas
converts electricd —> W@chammﬂ

energm @Vl@i"@

Crigpted then uorat® with hfq\hgfcfﬂ i

hus 1enerptdn g - UlEYason waves
) '1 ALl ‘ -

4l ith 941 ghettc {101

u)euai %wﬁsmﬂ ’) (austh/t Ly

oselliate ot N herﬁP 6h 20kH:,

AALL th“mp) u(h’alomt wQoves.

i
)
I
fef
Mt
¥
/
e
ol

—

o
'

when T\ s not very i

v CIeCLTIC Uunag’s +y
- wﬁ@m t%ewre alloweq = LynCopoolium oowﬂe_rw

t0£0] omju_gytz CYyital " sprtiakloel 1 Lo Fube-

0 cevbtin potentral RPN witrasontc pyave

cferente 1 produiced PO TIe D wor wileds

AL OTTrRTener F5 w5+ Fro—bHowioEF

N0kt
L) AmpIfaer, WOV OV o ectedl| 0k @n
V=Vasin wb e

P




wl olts plaement

Formed by, superpostton- Advancng, wave
0f 2 W s o eq 0 which tmvo,ls Co NErAO! lsz

umplrtude &5¢°

Standm g waves i Trovelrng waves *

NLO QMVC“@ tYONAer oo A LY onster e xsts |
V] ’ U

VOKies £rom IS The saune a ill)ld
2010 —> NOOLes oLl pagtreles wrthin_
max miim — Uitbe Fhe waove

samé—;anﬂ—noom ATCpTactrecles oscrllate

ol Hferent — Nooles

with s0Ume freg uehwy

Botween N0CEs, Ol Betwiin two‘mvtm)@

Tpartece some phase §ume phoge Q,[UQSN"T

AE N00es, partees AT partrle;

never vibrate vibroke >
Produ ctiep o

superposrtion of 2 Disturbonee in

WQVES TN 0P posIte o meglrum

Y eCETOR

_—/} |



