QelwTendl @@hald UBBeITGD. 9IFH Bk GFalodw el ubBurgl
o auiifenal GBUBSIHIPSBHI. DIMTHSHI @eVHEHD OUTHL H6IT  DiglTeuenL auHbTCeoBul
o awiLT&Hleimerr. @elaudHJasel @ o SHHer uflw symmeors  ugel B
CFalenuwl SienL &l6iTment.

60 SIMEVBEIT LIJ6FH60:

Q60 HIMELHEIT LTa|eUSBE STBmI, BT 6. & Curems OumTmeTseT CHemel. 6l
SIMeVFH6IT CeuBBIL HSHe0 LT (LPIQUITSI.

Wy RIRIENE)] STHBB Gumresis 10 10 (I ) Gxemay. i LOBMILD
SHLLIGUT(HeTHeMeID el UwWeESBEHI. @eluller Gousld SHlFoumsamen ol Sl
QuTHL B6ifled SHIFHBID SLETTL, BFHI AUTUHH6MNED 0HH (FHEDMB6).

QUH 261L_HSHHD eleleUTH LWNSSBEHI el L  LMTUCUTD. e GQum(heiT
oiFPTepid  CuTsl  DIHBS  DGHIETET  HiB6NTH6T  BhHBleneol  LeiTelluiled b
ALUEuWITEFS oL daiBer. Ui  Sigh  SihasleeTen  LBOBTH  SHibeller 155
alemgemwld OCFVISHFBH. @V  @heuflar  QFalliumBmW SenLUjD ey b
B&L6] CHTLTSHBSI.

Azl UThaHOsTeTeusBE DSHTBID @ DFbImeumul  H([HHIH 6L
CameTGaumd. e GmFdHdameal (PICaTdd HHHLOUTH DISMBE (PO 2 6iTern
SMBOB  SWHFH 2 Wl  JWHIL UGSHoW 2 BaTsEGHBEH. Bbsl LGS
Bussnser (C) ¢aip SmwsslILbIBa. Ba GCamsd bambOLTE, G&mBbH
SWHP ugHwrer seniFfsemenr  (R) o mans@gdng. BbHd BBiSSHIBEDHLD
D(PSHIHBEHD @60  DMEVHENET 2 (HAUTHGHHRMB. Slewed a1 S UHWITS
LT 61|85 6313 60T.

BuHHT Slemevuled BT6NIH CUMBBHET 2 _6iT6IT60
& BIHHM6L:

GBIGHMeVUIE0  FHIH6TH6T DHTODBILD  HeHFWTOIH, DIHEV LTQD FHFHGF
CFRIGHSHITE BHBHGSLD. 6IhHHSHTL(H: HLIHeNed 2 (HUTGLD DIENeVHET OBMID 660
SIMVSH6IT (GHBISHMeLH6T HL 1oBBID Hyeumiseriled W BHEWD 2 (HauTGLb.

OBL_L6m6v:
OBLLemevulled HIFHETHET DGN6L LJaYD HgFdhG SemeniuinTd DISHTemIH 636l

oL.BM:  [HIHBMISENET DIEN6VFHET MM 6@(H 26 HHH60 LJOYD @60  HIHEVSH6IT
OB LemeudHeiT HL LI QUT([HET, HIeUmiSeT WBMID UTLHEHMNID 2 (HeuTaeT360T.
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60 SlmevBMmen IFTOeuamEIMEIL QUTBISHS UMSBLILIBSSH60:

(i) Goealwyewmy @6 olmevser: @emeu 20 Hz @wsed 20,000 Hz &
G’ L 9IFHTOeuemT 2 emLul 60 DIHEVSHMTGHD. Dened SiFTeuenL LD
QuTBL 6Tl  GHJ60  [BTeWIH6T  LBWID SpHHIS SULOU L S
GUTETBENIHETTED 2 (HaUTHBLILBSBSI.

(i) ©BOpTed oemevser BSmer 20 Hz & olld Gopeumer oi8jGeuems
2 LU @60 IEMELHETTGLD. (LpelHTHenTe0 CHl & BUIeOTSI. HeVHHEHDHH S 60T
Gurgl o (HUTEGLD DIHTAUMEVHET, HL6D DIMELHET LOBMID  HILOHIBEOHIS6I
gBUBSHHID @6l CuTeB e6elld6T GBOMBTEY DIMELHET HLELD.

(iii) Owred omevser: Beweu 20,000 Hz &g oigHsworer o8 j6euem
OBTeMIL 60 DINGVHMTGHLD. LAIHTHeNMTeL CHL & BUIeOTH. LeTTe0 OB,
BTUI, Oeuereumed BmID Lmeollesr Gumep o ulflemisented GHl & EulsyD.
Gatemaumed gBUBHHID @edlulenet WOWTeISHE IBHHHHTL LTS FaBeLTLD

alFx (A):

@6l  SeWnaidl, @b omLsHFHlar  apflCw  GFsoed  Gungl,  SIHS
oaTl_HHHT  HIH6iTdHe HhHbenevll LeTaiuledmbad SewLud Gum &L LHOUWITEFS
alFa eleUBL. eiFFmengd A e@B e1pHHTeL GBHULILLUGEBE. B IS SivE
BULT (15) Si&Lb.

9IFTQeuewt (n)

SIFTeuemL_ULD QUT(mH6IT 10} Q@mmguied JBLBSHSHID 9\F)T6H61T 60T

GTeRIEMTN HMBLTRIH  DIHeT  DHTO6U6WT  eTILBD. @& “N° 6B 61(HSHT6V
GBI LIUGSBE. D1FCeuemenienr IS oevg Gansmed (Hz) oebevg al-1 ou@lb.

SimevaydaTeuld (T):

SIFHTOBID HIFB6T, @H (WPIPDLWTel DHTaIBG dBHHS CHTETEHD HT6VLD
SIMEVN|HBHTeVID  eTeILBD. B T etem  611pHHTe0  GMISHILGHBH. IS  Sievs
(weBuled BH6 Dlev@ a6y

Sleneubend (N)

oIFTBId  HIBC6TEIDI, @ DFTaIBG BHHIS CETeEpD  CBIHIHled
o _HHFH60 DNV LJOYD CFHTeneve] DIeMeVHeND eIlILBLD. @ @60  Sienevuiled
Brenie  Q(HBHBSIHIGET  WLBHBID  ChFpaseller  mMOWRISEHHEG  DewL LI L
OHTmeVBa QR DIMEVBETLD  eTeILI(BLD.  DIMEVBETIOTEIZH, A 6160IB  61(LPSHSHT6V

GBEHILGABH. A6 SI SlevG B LT SuGLD.

@elluflest Gousld 616G @EIWTeIH @@  allemmouied UWeldbGD OHTemn6v6).

Bma VO aaid GBeHeund. BHaT FOISLTH V = NN, @6IEG N 6ISILSH B TOe6mHT
LOBMILD CTBILIGH DIGNEVHOTD SLGLD.
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Qb @6l 50 GamTled IFHTO6euewT wBEBID 10 15 Siewev HeTD  OlBTeHIL G).
OIhd evlullest Gousld erevTen?

am @8 5 Hz  ofitsuem wpmip 25 ms! Goussmad Oomem(Beengl.
eeUllell  DIMEUHENILD  6T60T60T ?

elular  Geuslomerigy — OeuliLblensy, SIWSHSD  wBpID  FFUUSD  CuTes
uewiLsemenl  QuUTheHSH  LTRLGHBH. 6hHSH @ 26 SSHHID,  Geuliuplensv
oiFsfd@d Gurgd qeluler Gausuld oiFasfsdBng. aBsHssibaT Lrs, 0°C
Gaiuplensouied smmpled eelullesr Geysld 331 mst wmumid 22°C  Geauliupleneouied
344 ms1 sysib.

60 Simevderian HmaGeusib:

Qb Sweouler  FHmagGeausd uBP  eleuTHeGHn  Curkl, &mH  euMSWITET
HnFCousmieenel  BTD  HewisHed  dBSHHS  Osmeten  Gouewi(bld.  DieneusseiT
oFTaumL Wb  Fdelear  HoFGausd oBBID  Sleweoullel  HewFCeusld  HLGLD.
HengGaussHer Dlevd WBLLT alermg-1 @b, HiH6eT HenFCeausib.

QRH 2L HHFH6D DINEVHET UGN HBBEN6VDH B HBHIOUBMETH  HIGH6ITHEI
SiFTauemL b HengGoausld HiF6T FHewFGeusbld 6TeIILIBLD.

Smevs FHmaFGeusid:

QM oalLsH e auflu Semev g FHmFlausld Simevs  HenFGeausld
aRILBHBH. BHWT @T60H

HTVHHD 66Ul IeN6L LT SHAJLD 6leTeyd GMILILIL 60TLD.
DIMVHHMFCaUBID = OFHTemeva] / LT THHHIBEBTEIL  HT6VID

RMH  SOWTHIH A 8B HMIHMSH (Demevpend) T  sTevdhdHed  HLbHa
QFIMTeL BT DMeVSH FHamFBaissmmd V =N/T a1 G 6e0TD. OLH6e0Te0 @
alpmy CHIHHeL, @l DML FLHSHDH OFHTeMeV6| DIMevdH HnFCaudBD HYGLD.

(n)=1/T

GTUTLINS DIGN6VUTET DIFHTIQEUEHT 6160  &(ThHSH6GTT60

FOSUTG V =N\ 6601 61(LpSH6VMID.

SHLUOuTBLS6eMed B Fluewi] IHSTe  SHUUSTE0 DIHeT  euPluins
ellwemey HengGausld HFHHIONTE EHEBGID. UMW SHSEHHG LI L6 & emBeuTsd
BmUUSTEO  eevlieney  aumwdbHeT  auflwned  Ggeoend Gurgd Siper  HengGeusid

GMBUTH E(HSHGL. a16eGeu VHL> vaHgeu > veur

gelwle FHamaBausdHmel LUTHo@G D SHMyewniHe:
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CEN
CHENNAI

SHLuOummpl sefler aupbluimed @6l OFeoabBurgdl SiHer WO Fliuewiy  wBmID
LTSS  e@alular  FHmsCaussHmall uTHéESBa . LA uewiuTerigd O Fb
(G601 5 & G160 GNSHIUGHBHI.  elluler  HengGouslomeig O Fdb (G 6mnidHdd) 60
8wy AesIHBE CriHssalmid, SILjsIlullar Sl ApSIIBE aHTHSHaTID
Slmwub. aaBal SILTHFH SiFsfeGD Curgl, eeluller Geausld GmBHBSH. O
uewi] oIHsNEGD Curgdl @aluilea Gousld GHewmadBg. WLFU uewiy SDHSFSHEGW0
Gumrgdl  @eluller  FmaGausupd DHSFHHBH. MU SESBMmeT  GUTHBISSH6mTUIED
SpHeni HTJenlHeT elullar FHmaGoaissHmeLl LTS oH amer.

SILTHFH Ul alenerey
GCeuliuplensoule alenere]
QUL FILIUSSHIH T alenera]
SILTSHullelr alenerney:
aumbsemed eelullar HmaGoasd DIHAT DILTSHHUNET EHOY  LPELHHBE
agl] Haalled Sewwud. eeiGal  auTwdselear  SILTHSH  FHEflEGH  Curgl
HengGausld HMBHBSI.

vavl/d

euliplenevuile alleneney:

AT HHerled eellullel HemaFGeausd, DIGHT OeuliLBleneoulesr GO  CLPEOSHIME
Gry oHBaled SlwwUD. oo  Galiupleney SIFFFHGWD Gurgl, HmaGeauspld
S EEe

vavT.

eautiuplener T° C 60 HewaGousLomeng.

VT = (vO + 0.61 T) ms’!

®riEg v0 eeug 0°C Qaniupemeoulsd  eaumuidbsefled  @eluler  FHeangBeusmid
oG, smPBE V0 - 331 18al" G @aGeurm 19dfl GFsvduied Geuliupleney
IFSIIBGHID HemaGeausoneig 0.61 al' oiFsfbHBa.

UL FILILUSSIH 6T alenerey:

s1pPer FILUSD FHsfleGHn Curgh @edular HmaCauspd DHSFHHBSI.
a1eiBou  HTET LOMLDSHHTEVRIGH6NT60 OHTenevalleV(HhFH aUTHImIgUul @edmuld OHeleuTsd
Gl & (1PYHBGI.

abd Oaniupeneouied @eduler HangBausioterd 0°C 6 2 slenend il
@I 19lIUmGLD?
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epedludledt 6185 QmEIILILY:

bRIG6T OouBm SiemB eeaisled SITha OGaTen® CuaHib Gurgl, BmseT Gudlw
60  Wewi(BD LWIBLD o _MHMeT aUbHML oINS HUDISI(BULITHET. @G [HRIS6IT
Gudlw gellulledr eTHOTTEIICL SYG)LD.

UBBIHT, aHoITedldb@ld HenshHed auenWILBL OFRGSHHCHTH  LOBEBID
aHogmellliysd sFHT rdlwenal @B HeMHH60 SHLOULD.

LBGsmewid <i MBI e1HOITedligd Gsmenid <r SiFlulenal FIOWTE B(HHGLD.

aHogmelll] HeNHHSGHF OCFHGHITE euengwilill (heTten Casr1lh OFmIGHIHIH
Cxm ol  SIMPSHILGHMH. CFRIGHHIH GCHTU (L&, UG HHT 2 (HEUTHGLD
Camewid LBCsTewID (1) . 98%h Gure OCsmGHaHd CaMT BLT adHeITedss
sFT 2 oGl Camewid aHoyTeliliLs Gxmenid (r) eelayb DSSLILBGSBSI.

l. 9ILTOE om &5 alafiblled @6l Diemeudere 61856ITmedlL
2. OILTGHMB 20 HHH alefliblled @6l Siemevselet 61866V
3. FIGH6ND LOBBID eUeMETUTEI ] LGS H6eMe0 60 61aGIFmellliL]

1 Qi Tedl & 6iT:

@60 OIMEVFH6T  FaUTHeT, GCoBInemIsHel, Lemev&H6T GuUITSIBeUBNIe LTl HeiTle0
Guorg) LggHusilasliuB HEwBal 61HETTel SYELD.

agHoymellsE Ceusmigul HILIHSHM6TH6IT

el TaenTed Gsl sULGBLD  qedwnardl, b STHS6MNs0 0.1  albTYHEHES
BeSH(HBGW. 61eBal HTD @Jenih elsemend Gzl & CouewiBLomerTed 6wt
ReUBEHHGHD LB &Tev Bl Geuel GophsUl gD 0.1 alpTgHer EHHD
Gouemr(hLb.

GuopasTamid HubsHmerTard LThHwms  Ceuemiheied 6l  pe0SHHBESLD
aHogTedd@ld LUFiIB@G Gl Cu o 6Tem  HmeLeUTaidHl SPHEBTEID  FLOGTUTL DL
UTHe Gguiur Geuewi(BLb.

FmF Bausld = @6l &% OFHTemeva] LTal / THHHIGEOBTEIL  HT6VLD
aHEyTedluled LWIGTLITBSGIT:

e Flov alevmEGHeT Oeug OCFTemevaled HEG CuTH SHHIBEHHG6T OHTLITL

Osmeienayd, ¢ FlLHmeEhdmen DI DIH(HHSH QUHD THGITeY  eLp6eVLD

aglfleveimen QUT(HL BemeNnd SHewiLBla|d LUwIETLBHS MBS

o azopmelsd HHFHIeUD WHICUMIWED Hliewmuled Sieol JrCFTGerm &HlFml SHaluled
LWSTUGSBE. Bl  LWSILUGSHFH SHTwler  SHLmLUTD o 6Term  SH(Hele
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EN
CHENNAI

auenTFlullenent SLITUIHSBIWLIL LWeTL(B SIS BhHsH &H(Ha )TN
UTSHISTIUTEIS  gleelied @FHed S almeanalbGld SHTH6T  6IHe|D
LWSTLIBHSHSLILIB IS 606m6V.

o o FmFH6Ned @eluler HmaFGasHmepd e Blab 61H6TTed LWTLBSHBSI.

LmenT allenerrey:

o o6l (PLHHBGHWD, BCH GHHEGD el Bw armiwssd GSmebGn Burg,
Cxl@mrmed Galslupl  @elullel  DIHTOeuewImITEIE, @60  LPeLS S 60
SIFHTOeuemTeNe0(Hh I  WTpeugk  GuTed HIBID BHBHSIDeY LIL6TT  allenere]
eTeoTLILI(BLD.

o LmlenT allenene] HenL GUBTIDED BHBH HLHHMEIHT BHIPHBTEID GHlD60H6NT60
LmlenT  elleweney bl Gupeudlevensy WwBBID GaslGmImed GslslupBh  SHHm
DIHTOGUETTETTRIHI, 60 LPeLSHIHT HHTOeUETEMIHHF FTHCa B)(HdELD.

o @ apeud (S) wppd CaslgmpT (L) Srewibh guie  Beneouied
BmBHGWCUTS

o @6J cpeod (S) wmpid Casl@mr (L) 0 @ Geueiuied mamd GuTE

o @6 cpeuld (S) wmmpd CasL@ET (L) @amssram CFm@gGHIHTs HSHD
Gurgl

e @ cpeoowtargk el LLuTengulaiemiouiliLggHuled  oemwbdl,  CHL GBI
QL L LIuTenguiled HaBmHLEUITS).

LmliemT elenenailedt LIWLIGTLITBIH6IT:

1. aunsaid e&Mlar CaussHmsd SienalHaHeo

2. giememisCame geplel OFHTenevailened &6 HHe0
3. Gyunt (RADAR - Radio Detection and Ranging)

4. Ggmemmit (SONAR - Sound Navigation and Ranging)

Ggmemmy (SONAR)

Gagmenmy (SONAR) eei3  Qamevedenr aifleursdsd Sound Navigation and
Ranging eeugng. Gsmemy eaim sSmalwmaig BOWTed Smevsmend 6CFaiss)
bhHHS Dlguieveien OCummeTseier SHMID, Heng wBBID GCousld SFHWaBHBES
BT EHBIL LWSTUGSBE.  @&Hed  BOwmedsemenl  LJLILUSESIQUl  FTSHEI(LPLD,
Bewmelsemen o euiJdhdnigul 2 _ewifelujld 2 efenel.  Swe UL  LOBMID
SLILVBEHSHE lgulled GUTBISHSLILIL (BeiTener. UFLILTwmergl LBowredsamen o (Heursd)
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UFlIYSeBgl.  BelaIemevdHel  BHHEH@GH6T Lwemlsdl, SLeIST DgHHeTHHeL o 66
QuIT(mHL_a61il 68T 3G (OIS TeUG &HL_6D LN, L5e1 B 61T 60T Fal LLD) @,
aHogmellliuemL b  Wewihd  euBOUTIpEH 2 ewialulemmed o ewiyliLI(hlemsent.
o euifelwmerdl LOWmeldamen OGIFTY HFNDHOENTSH  LOTBBOMLWEF  CFUISHETBG).
SlauBBlel(HhEH HHeUeLH6T GUMBLILIGHS IMBeT.

bfled e@eluflest  FHewFGeusd  OB@ID  UFLULULL  @eld&GID, G L
agHogTedls@ QLB o sitenm HTev BenLOeual S FwiBemBsS HSHL B, DISH6T
eVl  H(HSBG6TeaN(BhSH LBowmed Siemevsdemen 61&H6ITeISHEH Gumhellear GHTensvemerdD
SEWIHSILUTID.  LFULLUL L 1oBmid  Guptiul’ L 156wmell  ieneudehd@ @enL Guiuwimet
&m0 B Geieflw  ‘t'  eaeeyd, Biar GousbHmnd Vo e@ieb  OQBTemTLmen,
Bewmedwmeng &L be G Temevey 2d/t=v i@l

@6y GuTheTH6TeT OHTemevemauds SHewiLBlujd (pedm  61SH6ITed  GBHSHEHLD
(echo-ranging) eeIL@GL. &LedelT QWHMS SPlweyd, BHSS ~— Siguied
SIMLOHSBHIGTET  LDNGVH6T, (GHTIBIH6T, BIPDSHS SLLGOSH6T OBWID LT LILITenBEH6IT
SHWAIBOB L 1D HWILBouSBGHD BbHdH (PeOBUWTRIHI LULITUBETBS.

Heiged @zw euenguLd (ECG)

Welieed @HW eudILLLD 6lailugd BFSwGHmSL uBps SBHEH OCBTeTeUSBSHT6T
ool LOBMID ULPEDLOWITET (BWTGD. B& DHWHmSL LB DIChS HBH6U60HMeN
Slefsdleama. GCob @sw  Crrwmefldemer umpsiw Suuiele W  (PpSHSuIDTe
UGHWTSHeD B 2 6fTengl. GSbipedmuled, DHUWSHHe0(HHEH GUBLILGLD elWITeIS,
et  Fdbemeodentad omBBLLIGSemer. eaBa, ECG aaiugl, CrrsHemsll OUTBISS
TBEIQU BHUH HmFHellen WTFTy OFweOLTHHMeTS GNIIUSTGWD. CUITHIOITS,
ueLUUTWe] QFWINsBaETE, FHTelsela WaH Bmel FFALILGHSBI. BFHUIHH 6
CaweoLmBedemen 6@ Fevo HIOL Gry AenLGeuaiuled CQUBSHMLWEF CFUIH, UHe
Qauwid pedp@uw ECG sreiuiib.

Practice Questions

1. An object moving with a speed greater than the speed of sound is said to

move with a ?
a. Ultrasonic speed b. Supersonic speed
c. Infrasonic speed d. Sound speed

elular  HomaGaisdhmdpall DHs CousdHFHed GBumiGd  Cum(mei
QFeLUHTH H([HBLILIHLD.

a. Bewmed Geusgdae0 b. Ggemiensy Geusmsdds0

C. Bmanm @6 BoudsdHde0 d. @eluler Bausdhdev

2. What is Mach number?
a. Ratio of velocity of source to velocity of sound
b. Ratio of velocity of wave to velocity of sound
c. Ratio of velocity of particle to velocity of sound
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d. None of the above

LOMEs  6TGUIMBITED 616016017

(WeuHF a1 HmgFCaussHIHBGWD, @eiluller FHmaCassbalBEGHlD 2 6em alslgsb

Simevlenr HenFCassHB@, @elular FHmabassHHBGL o sfen aldlsbd

SiFeseer FHamaGassbahB@, @alular HmalassHBGL 2 sfen aldlsb
61516 101606m60

a0 oe

3. A mobile phone tower transmits a wave signal of frequency 900 MHZ.
Calculate the length of the waves transmitted from the mobile phone
tower?
am maCudl 900MHZ o8j0euewm 2 L Fmdsenen OeusialBaSBgl.
maBudl Gamygd cweuld GeuailalBd Sieweoullel HIHEL [HEID HT6ENIH?
Frequency, F =900 MHZ = 900 x 10 HZ
Speed of the wave is C =3 x 108 ms!

8
Wavelength, A = £ 30 —=0.33m
F900x10

4. Which sound waves with a frequency ranging between 20 HZ and 20,000

HZ?
a. Infrasonic waves b. Ultrasonic waves
c. Audible waves d. none of the above
20HZ @wsed 20,000HZ &5 @l L SFHT6ealem 2 el ul @6l DIeneusHel
6Tem6u?
a. GBOBTY DIMEVBHE b. 156wred oiemevselt
C. GFaluemr] 6l DIEn6VH6T d. GuBsemi  eIgialevemnev
5. Speed of sound in Iron is ?
a. 5950 ms-1 b. 5850 ms-1 ¢. 5900 ms-1 d. 6000 ms!
B moLTled eedluilesr Geussld ?

a. 5950 ms-1 b. 5850 ms-! c. 5900 ms-! d. 6000 ms!
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