TEST -8

9 k €FgG

10 k tFgG

9th mwtay,
myF - 8

mwKFfk:

xylahdd xUt)y MwwyhFk. mJd ekd nrgia milAkNghd cz=zhit
VwgLjJdfidwd. ny xyifs nrufF ,dikahfTk ny xyifs NFlgjwF
,dimkawjhfTk ,Uffidwd. Mdhy midjJd xyifSk nghUlfs mjh
tiltgjhiNyNa czihfidwd. ,ttjhTfs xU CITjjd toNa Mwwyhf guth ek
nrgia milfhdwd. kdjdd nrofshy xU Fwggll mjhnt= neLffk kwWk
Mwwy nfh=zl xyr miyfis kILNkKk NFIL=zu KbAk xyad nrwthdd xU
Fwgglll msityglf Fiwthf ,Uejhy mtnthyiia ek nrgahy NFIT ,ayhd.
xylald Rugg=zGk (quality) xtnthU xyfFk nttNtwhf ,UfFk. ,1t
midjjwFk fThu=zk vdd? xy@ahdd gy g=zGfisg ngwwUggNj , jwfhd
fhuzkhFk. ,ejg ghljgiy xy; czlhjy gquTjy kwWwk mtwd gyNtWw
g=zGfisg gwmww ehk TwNghk. NkYk knahy; kwwk mjd mdwhl thotay
gadfisAk mwNthk.

VwgLjy. :

NTtENEW xy1 %yqfyilUed NjhdWk nttNtW xyifFis eqfs jJidKk NFlfwhfs.
mit vtthW cz=zlhfidwd vdgijg gw nejjjuffiwhfsh? xyr vtthw
czihfwd vdgijg CGhed nfhss fNo nfhLffgglLss nrayghlbadr nraJd
ghhgNghk.

,irffitad Gaqfis ,uggh glilaay mbfFk Nghd mJ myphtalfwd.
,irf fitad Gaqfs mjhtiltjhy mURAYss FThwW %yf$SWFs
mjhtaIfidwd. , €t€hW mjhTfs xyjia czIhfFhdwd.

xy! miyfs quTjy:
Xy miyfs gut CITK NjJIt

xyl miyfs quTtjwF fhwW> eh v/F Nghdw nghUsfs Njit. xy; miyfs
ntwwljjiy gut Kbahd. ,jsd k=zjirrhb Nrhjad %yk tistfyhk.
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xU kdrhu k=z) kwwk xU kzirhbma vLjJf nfhsNthk. kdrhu k=zjahdJd
fhwwgGthy k=zirrhbagDs nghUjjggllssd. [hbahdd xU ntwwlkhfFk
gkGld , i zffgglLssJd. k=zjia xyffr nraAkNghd> ehk xyjiaf NFITfINwhk.
ntwlkhfFk gkgd %yk [hbaYss fhwiw rwJ rwjhf ntsNawWkNghJd»
xylad msT rwJd rwjhff Fiwaj njhlgFfwd. fhwiw KwwYkhf
ntsiNawa gwF xy1 NFIgjiyiy. FLitaDs kzLk fhwiwr nrYjjidhy
xylahdJd kzLk NFIfj njhlgFk.

Xy) XU miuy :

xylahdd xy1 %yjjiyiled xU CIfjjd toNa Nflgthd nrgrar
nrdws Ifwd. XU nghUs mjhtilakNghd mJ mjidr RwwAss CIfjjd
JfstisAk mjhtilar nrafwd. Mdhy> CITjjid Jfsts , lkngahtjiyny.
Xyl %yjjyled mjd ghjigéG KkILNk ,yffwF vLjJJr nryygglLfwd.
nghUnshdW mjyhtalak Nghd> mejg nghUswF mUfiYss Jfshdd jdJ
rkeiiyg GssjayUed tiyffggbfwd. ,jJIfs mURYss Jfskd xU
tirmsar nrYjj mjyd fThuzkhf mURYss Jfs jJdJ xaT eginyaylUed
efhed nryfwd. mURYss Jfis ,lIgngahrn milar nraj gddh Kjy
Jfs jdJ groa egiyia milfwd xyahdd ekd nrtgga milAk tiu
,eeffothdd njhlhed ernlngWk. MfN® xy1 %yjjdhy cUthFk ghjigG
KILNK nryfwd. Mdhy Jfsfs mNj eiyay jhd cssJ CIfjjiYss
midjJdj IfstSNk jqfsJId rkemyg Gssjayy ,o0ed mjhT vdggLk KdDk
gdDkhd ,affjij Nkwnfhsfidwd. , jdhy> mjhtdhd KdNdhffir nryfidwd.
, tthW KdNdhffir nryYk mjhNt miy vdgglLk.

xy) miyfs nellayfsh?

NkNy ©ss nrayghlby fkgr RUsd xU rny gFjifsily RUsfs neUFFkhf
cssijf f=zBhfs. ,ggFj; neUffggFj) myyJd mOjjggFj) vdggLfiwd.
,uzL neUffqfSTthilINa fkgr RUs tyfh ,UfFk gFj; nefioTggFjs
vdggLk. fTkgrRUs mjhTWk Nghd neUffKk (C) nefioTk (R) fkgrRUsid
toNa efhed nryYk ,tthW neUTFfKk nefiornAkhfr nryYk miyfNs
nelliyfs vdggLfidwd. nelliys CIfjjd JIfsfs gquTk jJinrfF
, 1zahf KdDk gdDkhf mjhTWwHdwd.

KdDk gdDkhf mjhTWk (nelliyfs) xylAk xU nelliyahFk. CIfjjiYss
Jfsts neUFFKk nefiorrAk milAk Nghdjhd mjd toNa xy) miyfs
nryyKbAK. neLffk vdgd Jfsfs mUFUNF ,UFfFk gFpahFk nefioT
vdgd Fiwej mOjjk css gFj) MFk. mgP Jfsst tiyfiNa ,UfFk Xy
vdgd vejutiay nelliyfF xU cjhuzkhFk. xU CIfjjy xyr miyad
nellayj jdikmra tstFfwd.

xy] miyad g=zGfs:

TtrR myphnt=> miyTFfhyk miyesk kwWk Ntfk myyJd pirNtfk Mfia
g=zGfisT nfh=zL xU xyr miyia KOikahf tiuvaWff KbAk.
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trR (A):

Xyl miyahdd xU CIfjjid toNa nryYk Nghd mej CIfjjd Jfsfs
eLejiyg GssaylUed milAk ngUk ,lIgngahrrp trR vdggLk. mjphTwWk
nghUsid trR mjifkhf ,Uejhy> xXy1 cujj xyahfTk trR Fiwthf ,Uejhy
mJ nkd ikahd xyahfTk ,UfFk. trrhdd A vdw vOjjhy Fwgglg gLfiwJ.
,Jd SI myF kllh (k) MFk.

mjhnt= (n):

mjihtilak nghUs xU nehbazyy VwgLjJIk mjhTfsid vzzjfFifahdd mjd
mjihnt= vdggLk. ,J ‘n’ vdw vOjjhy FwgglggLfwd. mjnt=z=/d SI
myF n~hl] (Hz) myyJd nr' MFk. 20 Hz Kjy 20,000 Hz tiu mjhnt=fs
nfh=z1 xy1 miyfis KILNkK kdijjdid nrtfs NFIL=zu KbAk. 20 n — hI ] fFK

Fawthd mjhnt=z nfth=zl xyifs Fwnwhyifs vdggLk. mjhnt= 20000 Hz
fF mjifkhd xy; kifnahy) myyJd knahy; vdggLk. ,jjifa xyfis ek
thIdfshy c=zu Kbahd.

mayTFFhyk (T):
mjhTWk Jfs> xU KOrkahd mjhtwF vLjJIT nfhsSk fthyk muyTFfrhyk
vdggLk. ,J3 T vdw vOjjhy FwffggLfwd. SI myF Kiway ,jd myF

tdhb. miyTFffhyk kwwWk mjhnt=z Mflait xdWfnfthdW vihthjjjy
cssd.

miy esk (N

mjhTWk JfnshdW> xU myhtwF vLJIF nfhsSk Neujjiy CIfjjiy miy
guTk njhiyT miyesk vdggLk. xU xy1 miyay ,uzL neUffgfs kwwWk
nefioTfsid #wkagfSTtF ,ilggll njhiyNt xU miyesk vdgglLk.

miyeskhdd Avdw vOjjhy FwffggLfwd. , jd SI myF kllh MFk.
xyiad jiirNtfk myyJd Ntfk (V)

xU tdhb Neujjiy xy; miay TFIfFk njhayT jJiarNtfk myyJd Ntfk
vdggLk. ,jd SI myF ktr! MFk.
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gyNtW xyifis NtWgLjJIjy:

xyrfis foffhZk fhuzFist nfh=zL xdwyUed kwnwhdwh® NtWgLj jyhk.
1. xy1 cugG kwWk xyirnrwiT
2. RUJ)
3. juk

XymrnrwT:

XNu mjint=z nfh=zl ,u=zlL xyfs cugbg g=G %yk NtWgLjjggLfidwd. xU
xyjahdd cujjjh myyJd nkdikahdjh vdgd mjd trirg nghWjJd miukAk.
xU Nkirsa nkJthfj jlLkNghd nkJthd Xir NFIFk. Vnddy> Fiwej
trRila xyahdd czlhfiwd. Nkiria Ntfkhf mbfFk Nghd cujj xy
NFIfwI. mypf nrwTila xyahdd mjf Mwwiyg ngwwUggjhy mJd mjif
Jik nryy KbAk. xyahdd mjd %yjjiyiUed thed nth=Nl nrytjhy
mjd trR Fiwed nth=Nl nryYk XxNu mjhnt= nfh=zl nkdikahd kwWk
cujj xy miyad tbtjij Fwffiwd.

xyjad cugég g=zghdd mjd nrwitr rhhejJUFFk. XuyF Thyjjiy XuyF
guggd toNa miuy guTk jJiarfF nrgFjjhfr nryYk Mwwyid msT nrwT
vd truvawWffggLfiwd.

Xhljgiy NFIFk xylased nrwehdd foff=1 fhuziFasr rhhejUfFk.

. Xyl %yjjd trR

. xXy! %y jIwFk NFlIgtUFFk , 1INa css njhiyT
. Xy %y]j jid guge

. CIftjjd mlhhjj

. Xyl %yjjd mjhnt=

xylad nrwthdd nlrngy (dB) vdw myfhy mstilggLfwJd. njhiyNgniaf
f=zL gbjj mnyfjh=lh fu hk ngy vdgthd eidthf ,gngauhdJ
toqgfgglLfwd.

RUj :

RUp) vdgd xU xyahdd Tfdjjjh myyJd TFfrryhdjh vdgij mwa cjTk
xyjaid gzghFk. myf RUj) nfh=1 xyifs fdjjjhfTk ,UFfFk. ,u=zL ,inrf
fUtifshy vOggggLk xNu €trarf nfh=l ,uzL xyfs NtWgll
mjint=zfast nfh=zbUejhyy mit xdWf nfhdW NEWgLfidwd. Fiwej RUjJ)
kwWk mjf RUJ| nfh=1 ,u=zL xyifFist FwfFk miyfs fhllgglLssd.
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,uzL ntetNtW ,arffugfshy vOggggll> xNu khjihhahd cugé kwWk
RUjimaf nfh=zl ,uzL xyfis NtWgLjJtgjwF juk vdw g=G gadgLfwd.
XNu xU mjhntzi=zf nfhzl xyahdJd njhdi (tone) vdggLfiwd. gyNtW
njhdifsid njhFgG , irfFwgG (note) vdggLfwd Ruk (Timre) vdgj njhd;
vdgij NtwgLjjf $ba g=ghFk.

xyiaid Ntfk:

ki jdik nfh=zl CIfjjd toNa guTk nghOJ> xyiahdd XuyF fThyjjy
flej njhiyNt xyiasd Ntfk vdwWw tiauvawWffggLfiwd.
NEFK (V) = flej njhayT
Thyk
xU miayahdd flej njhiyT xU miy esk (A\) vdTke mJd guTtjwF vLjIf
nfh=z1 fhyk muiyTFffhyk (T) vdTk nfh=lhy.

xU miuyesk([) (m) v-i

NEtFk (V) =
V) XU miyTFfhyk (T) T

T= ivdgjhy V =nA
n

CIfjjd g=zGfs khwhky ,UfFk Nghd midjJd mjhnt=Ffist nfth=l
xyifsid NefFKk xdwhfNt , UFFk.

XU xy; miyad mjhnt= 2 fiNlyh n —hl'] kwWk miyesk 5 nrk vdy 15
ik Jugujf FIFP mJ vLjJIF nfhsSk fthyk vdd?

JhT:

NEtFk> v =n\

,qP n=2fiNyh n —hl ] =2000 n —hl]
A=15 nrk =015 k
v =0.15 x 2000 = 300 knr-!
flej njhiyT(d)

fthyk (d)

_ 1500

=2V-5 g
300

NEFK (V) =

xyiahdJ 1.5 fik njhiyitf FIFF 5 tdhbfs MFk.

20°C ntggeliyayy 22 nkfh n ~hl ] mjh nt=z nfh=l1 xylad miy esk vdd?
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JhT:
A =v/n
, QNP v =344 ms!
n=22MHz=22x 106 Hz
A =344 / 22 x 106 = 15.64 x106 m = 14.64 um

gyNtWw CIlfqgfsyy xyad Ntfk:

xyjahdd xU CITjjid toNa xU Fwggll Nefjjyy guTtwd. thdjjiy kddy
Njhdw ,b ,bfFk Nghd> Kjyhtd kddiyf FTh=zfiNwhk. gwFjhd ,b
Xariaf NFIfNwhk. MTNt xylahdd xsjiatl kFff Fiwthd NtfjjNyNa
nryfiwd vdgij ehk mwayhk. xyiasd NtfkhdJd mJ gazifff$ba CITjjid
gz 1gg nghWjNj cssJ.

xylaid Ntfkhdd> jJilgnghuistl thAty kff Fiwthf ,UfFk. vejnthU
CIftjjiYk ntggeimy mjfhifFk Nghd xyjadd NtfKk mjifhiFFk. cjhu=khP
fhwwy 0°C ntggeiiyay xyad Ntfk 330 k! MFk. NkYk 25°C

ntggeliyay 34 ktr! MFk. xU Fwggll ntggeayay nttNtWw CIfjjy
xylaid Ntfk nfhLffgglLssJd.

25°C ntgeiyay nttNtW CITjjiy xyad Ntfk

eiy CIftk Ntfk (K &)

JilgnghUsTs mY kidiak 6420
effy 6040
v/F 5960
» UKG 5950
gjjis 4700
f==hb 3980
eh (fly eH) 1531
eh (Jla eh) 1498
vj jdhy 1207
nkjjdhy 1103
1 Iufd 1284
— yjlak 965

FhwWw 340

MT [ d 316

fej 1l Mfi L 213

xylahdJd fThwiwthl 5 kIqgF Ntfkhf ehy gazifFk. fly ehy xyad Ntfk kf

mjifkht (mjhtJd 5500 Ak / k=) ,Uggjhy> fly eUfFs Mawk TiNyh kllh
nghaytlyy ,UfFFk ,u=zL jikigfiygfs xdWld xdW vsijiy Ngnf nfhss KbAK.

Xy) Vinuhyiigy:

xU ,uggh ged Rtwwy gIL gujigyiggd Nghy xyahdJd jilgnghUs myyJ
Juejpd kI glL gujgyifFk. xyr vjynuhyiggjwF totogghd myyJd
nrhunrhugghd xU ngha gugG Nj m€tggLfwJ. vjinuhyijjy tjifshtd:

xyjahdd xU Gssjay VwgLjJdk gLNfFhzKk mJ vjinuhyifFFk NFfh=zKk
rkkkh¥ ,UFFk.
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Xyl gLk jpiir  vjnuhyFFk iir  kwWk  mgGssjary  tiuaggll

i
nrgFJJfNFfhL MfAart xXNU jJsjjiy miakhdwd.

gyKiw vjinuhyjjvid gadfs:
» irf fUYfs;

FoyngUffp xyngUffp Foyfs ehjJjtuk nrdha jhau Nghdw , §rf
fUutfsahTk xXyliahdJ xU Fwggl |l Jinray guTk tifay
thtikffgglLssd. ,ffutifsyy xU Fohaiidj njhlhed xU $kG tbt
mikgghdd xyjiag ngUffkelar nrad Nflgtiau Nehffi KdNdwr nryYkhw
mi kffgglLssJd.

»jJajJdbggsty (Stethoscope):

,jJajJdbggst) vdgd xU kUjJdtf futgahFk. ,J clylwy czlhFk xyfist
NFIf cjTfwd. clyiyy NjhdWk xyiahdd> ,ffUtlasy css , 1zg6t
Fohayy gyKaw vjinuhyggiled kUjJdthd nrgoia milfwd.

Vjinuhyy:

caukhd Fllgfs> kiyfs Nghdw vjinuhyrFFk gugGfsid mUNF  edW
i TjlbdhNyh myyJd Fuy vOggdhNyh rwJ Neuk FojjJdk mjid ehk k=Lk
NFIFKbAK. ,ej xyahdd vjnuhy; vdgglLfiwd.

xU tidhbayy gjjiy xU ggF fhyjjwF xyahdd njhlhed %isay
czuggLfwd. vdNt> vjinuhyFfggll xyiia njsiethff NFIF Nt=zLnkdy Xy
kwWk vjinuhyrFF , i lggll fhyk FiwejJd 01 tehbahf ,UFF Nt=Lk xU

Fwggll ntggeiyay xyad Ntfk 340 k! vdf TUINthk. xyahdJ
%yjiywled nrdWw jJulglh vjnuhygJd 0.1 w©wdhbfFg gwF NFIgtiu
milfwd. vdN® xy; ga=zijj nkhjj njhiyT 340 kgt x 0.1 ©§ =34 k

MTN® vjnuhyiia njsehff NFIT Nt=zLkhdhy vjinuhyFFk gugG Fawejglrk
17 k njhiyty ,UFFf Nt=zLk ,ejj njhiytdhd fhwwd ntggeiyiag
nghWgJ khWgLk. nghlh myyJd gyKiaw vjnuhyijjyidhy vjnuhyiia xU
KiwfF NkYk NFIFf ,aYk nttNtW cajjiYss Nkfgfs kwWk eyk Nghdw
gyNtW vjinuhyfFFk gqugGfsid kJ gLk xy» miyfsid njhlh vjnuhyggd
fhu=zkhf ,bKoffk VwgLfiwd.

xuth jJdJd Jgghffiimar RI1 5 tidhbfFg gwF vjnuhyyiaf NFfIfiwhh. mth
Fdiw Nehffy 310 k KdNdhffi efhed k=Lk RLfiwhh. ,gnghOJ 3 tydhbfFg
gwF vjinuhyriaf NFIfwhh vdlyy xyjaid Ntfk vetsT?

JhT:

njhayT (d) =Ntfk (v) x fhyk (t)
Kjy Kiw RLKkINghd xy) Flej njhiyD 2d=vx5
,uzIhtd Kiw RLkNghd xy; Flej njhiyT> 2d-620=v x 3
rkdghL 2 1 khww vOjidhy>

2d = (v x 3) + 620
rkdghL 1 kwWk 3 yiUeJd> 5v =3v + 620

2v =620

xylad jJimrNtfk, v =310 k/€!
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vjih Koffk:

ngha miwfs)yy VwglLjjggLk xyahdd> miwad Rthfsyy glL k=Lk
vjinuhyigc miled mjd NFIFk jdik RoahFk tiu ebjjUfFk. gdKTF
vjnuhyiggd fhuzkht xyiasld NFlly ebjjJlUFFk jdik vjh KOffk vdgglLk
fiyaugfk ngha miwfs jivaugfk xyggyTFSlgfs Nghdwtwwy VwgLk
mjifkhd vjh Koffk tiUkgjjffd myy. Vnddy ,iria urnfFfNth Ngrir
ngsichff NFIFNth ,ayhd. vjh Koffjijf Fleg_]WF fiyaugfjjid
NkwSiw Rthfs Nghdwit xyjia clftUk jdik nfh=zl nghUsfshyhd
mK¥fggll ehh  mlsb  jJimurriyfs> gsh]lh  Nghdw nghUsfshy
%01gglbUfFk. ghhitahshfs mkUk ,UFiffSk xyiia clftUk g=zgd
mbggi laNyNa njhT nraaggLfidwd. ,jdhy> kiff Fiwej XxyNa gujigyigc
milfwd. muqfgfs> eforn miwfs kwWk jNallhfis tbtikfFk NghJd
,ej Thu=zqgfs TUJjjiy nfhssgglLfidwd.

kinahy:

20000 n —hI JfFk mjifkhd mjh nt=zi=zf nfth=l xy) miyfs knahy)
miyfs vdggLfidwd. ,eJ miyfis kdjj nrugfshy cz=zuKbahd Mdhy
tyqFfs ,twiwfF NFIL=uKbAk cjhu=zkh® ehahy knahy; miyfast
NFITKbAK. rhayfsd eLNt XbtUk khdfs> thfdjjwF Kdghf ghaed
tlhjgbfP knahy miayfist nfth=l Xyigghdfs thfdqgfsy
gadgLj jggLfidwd.

knahyy miyfsd Kfhakhd gad vddntdwhyr .8t kdj clyd
cWgGffis MuhatjwFg gadgLfidwd. knahyy miyfis clyDs
nrYjjkNghd mit cly cWgGfs kwWk vYkGFsyy glL vjnuhyrffidwd. ,ej
miyfs f=zlwaggllL MuhagglL fzidiatzy NrkiffgglLfidwd. , tt€thW ngwgglLk
tiu gljjwF viinuhyy MotauT (Echogram) vdW ngah. ,J kUjJdt MaTfsy
gadgLfidwd. fly f=zTth=ziggYk knahyr miyfs gadgLfidwd.

knahyiaid gadfs:

knahyy miyfs JlankahfFk njhoy Elgjjy gadgLfidwd. nghUsfsid
kdss kfr nwma Jfsftis efFgjwP mgnghUsts knahy) nryYk jutjjiDs
1tjJ Jjankg gLjjgglLfwd.

cNyhfg glilfs)Yss ntbgéG kwWwk Fiwfis knahy) miyfaist nfh=zL
f=zlwayhk.

knahyy miyfs ,jajjd gyNtw gFjifsyyiled vjnuhyfFfgglL ,jajjid
gkgjnj VwgLjJIfidwd. , jnjhoy ElgjjwF knahy) , ja tiut) vdW ngah.
knahy) mayfistnth=zL rWeufjjiYyss fwfis rWwrw Jfsfshf ciulff
KbAk. gddh mit rWweh toahf ntsiNawwggLfidwd.

Nrhdhh (Sonar):

Nrhdhh  (SONAR) vdw nrhyyd ththffk Sound Navigation and Ranging
vdgjhFk. Nrhdhh vdw fUtiahdJd knahy) miayfisr nrYjj eUFF mbaYss
nghUsfsid Jjuk jiir kwWk Ntfk MAatwiwf fz=zfHl gadgLfwd. ,jiy
kinahyifisg guggf$ba rhjdKk knahyifis czuf$ba czhtiAk cssd.
mit glF kwK fggyfSTF mbay nghWjjgglLssd. guggahdJ knahyfis
cuthtfh gugehidwd. ,ttiyfs eUfFs gaz|jJb flyid mbjjsjjiy css
nghUIfsd kJ (mjhtJ fly gLiP kdfsd $llk) gl vjinuhyiggiled
kzLk tUknghOJ czhtadhy cz=zuggLfidwd. czhtiahdd knahyfis
kidrhu araffsht khwwk 1 lar nrafidwd. mtwwyUeJ jfeyfs
ngwggLfidwd. eHy xyad JiarNtfk kwWk guggggll xyfFk> ngwggll
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vinuhyiFFk , 1INa css fhy ,i1lnts) MAatwiwf fzFfHIL mjd %yk
eUfFssiUed knahy miyfis vjnuhyijj nghusid njhayntf f=FhRlyhk

guggggll kwWk ngwggll knahyr miyfSTF , iINaahd fhy , ilntsjia 't
vdTk ehd Ntfjij v vdTk nfh=zlhy> knahyiahdd flej njhiyT 2d /t=
v MFk.

,EtthW nghUsfsid njhaiyitf f=zlwAk Kiw vjnuhyy neLffk (echo-

ranging) vdggLk. flyid Mojij mwaTk eUFfF mbayy mikedss kiyfs
FdWfs> eh%ofif fggyfs kwWk gdigghiwfs Mflatwiw ,lk fzlwtjwFk
,eJ KiwahdJ gadgLfidwd.

xU TggywyiUed mDggggLk knahyiahdd TIYTF mbayYss nghUsid kJ
vjinuhyrfFfgglL 342 ttdhbfFg gwF

f=zFfL 4

xU TfggywiUed mDgggglLk knahyiahdd FTIYTF mbaYss nghUsid kJ
vjuhyrfFfgglL 342 tidhbfFg gwF k=zLk tejilfiwd. fly ehy knahyad
Ntfk 1531 vdyy fggyiyiUed flyid mbggFj) tiu €ss njhiyT vttsT?

JhT:

knahy; flej njhiyT =2 x flyid Mok
nghayT =Ntfk x Neuk vdgjhy>
2d = Ntfk x Neuk
\d =%=2618k
MTN® fggyiyiUed flyid Mok =2618 k myyJd 2.618 fik
kd xy1 ,ja tiuglk (ECG):

kd xy1 ,ja tiuglk vdgd ,jajijg gw mwed nfhstjwfhd vsja kwWk
gonkahd KmwahFk. ,J ,jajijg gw mNef jftyfis msfhidwd. NkYk
,jJja Nehahsfisg gwa Matd kfFf Kfhakhd gFpahfTk ,J cssJ.
TkKiway> ,jajjyiled ngwgglLk xyahdd> kd rfdyfshf khwwgglLfidwd.
vdNt ECG vdgd Neujijg nghwWjd khwf$ba ,jaj Jirfsd kdrhu
nrayghLfisf FwggjhFk. nghdth® gFgghaT nratjwfhP jhsfsd kJ , i1t
mrrnlggLfidwd. ,jajjid nrayghLfis xUny ekl Neu ,ilntsay
ngUffkilar nrad> gjiT nraAk KiwNa ECG vdggLk.

nrgad miakgG:

ehk vtthw xhaaf NFIfNwhk? nrty vdggLk kif Ez=zja c=zh cWggd %yk
ehk xyjiaf NFIfiNwhk. NFIff$ba mjhnt=FfisFf nfth=1 fThwwdy VwglLk
mOjj khWghLfis kdrhu §raiffshf khwWwejwF ,i1t cjThdwd. ,ej
iraiffs thd eukGfs toNa %isiar nrdwilfidwd. nrttahdd xyjmaf
NFIFk tjkhdJd fNo tistfgglLssJd.

nrgad ntsiggFjr nrgkly vdWw muoffggLbfwd. ,J RwWgGwj jiyiued
xyinar Nrfhnffdwd. Nrfhnffggll xyjahdd> ntsir nrgf Foha %yk nrogfF
cshNs nryfwd. ntsir nrgf Fohaad Kbty nrtiggaw (Tympaic membrane)
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cssJd. fww CIfjy xU neUffkhdd c<cz=zIlhFkNghd> nrtiggiwad
ntsiggFjlasYss mOjjkhdd mjfhjJd nrtggaiwahdd clGtwk jssgglLfwd.
MINghyNE> fhwwW CIfjJy xU neflorn czlhFk Nghd> nrtiggawahdd.
ntsigbwk  jssgglLfwd. ,tthwhf nrtggiwahdd mjhtalfdwd. ,ej
mjhthdd eLrnrtayYss %dW vYkGFshy [Rjjr glil kwWk mqgftb)
gyKiaw ngUTffk s 1 fwJd. XY m i yayUeJ ngwgg L ngUffkilej
mOj JNtWghlhdD eLrnrtoyiled clInrgfFF fljjggLfwd. clinrtaDs
fljjogll mOj jNtWghihdD  fhFyjah  (Cochlea) %yk kdiariaffshf
khwwggLfidwd. ,ej kd §riffs thd eukG toNa % isfF nrYjjgglLfidwd.
%isahdd mtwiw xyahft czhfidwd.

gidty nfhsfF

nghUstsid mjhtidhy xy1 ¢z Ihfiwd.

xylahdJd xU CIfjjid toNa nell nyfshfg guTHwd.

xylahdJ neUFFkhfTk neorriahfTk CIfjjid toNa guTfwd.

Xy) guTk Nghd Mwwy KILNk guTfwd. CIfjjiYss Jfsfts efhtjiyiy.
ntwwl j Jid toNa xXy) nrytjiyiy.

miy esk (A), myhnt= (n) kwWk Ntfk (v) , twwwhiiINa €©ss njhlIhG @ v =
nA

Xy| vjnuhyijJy tjiggb xywgLk jiir xy) vjnuhyfFFk jpiir kwWk nrqFjJ
NFhL , Bt %dWk xNu Jsjjiy mikAk gLNfhzKk ks NfhzKk vgNghJdk
rkkhfNt ,UFFk.

vjinuhyiia njsiethff NFIF Nt=zLkhdhyy Kjdik XxyfFk>  vjinuhyffggll
xyifFk , 1INaahd fhy ,mlnts 01 tdhbia ©wl mjfkhf ,UFF Nt=Lk

gdKT vjinuhyiggdhy xyjaid NFlly ebj JJUFFk jdik vjh KOffk vdgglLk.

nrwA=zh xyjaid myhnt= 20 n —hl ] Kjy 20000 n ~hl ] tiu cssJ.

nrwA=zh xyad mjhnt=zi=z tl Fiwthd mphnt= nfh=zl xy; Fwnwhy;
vdWk> nrwA=zh xyaid mjhntzi=z tl mpf myhnt= nfh=zlit knahy
vdWk miEoffggLfidwd.

Nrhdh (sonar) flyild Mojijf fh=Tk eUfF mbayYss FdWfs rkntsfs
eh%ofif fggy kwWk gdigghiwfs Mfatwiwf f=zlwaTk gadgLfwd.
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10TH mwtay,
myF 5
Xyiaay

mwKfk

xy) ekd mdwhl thotyy Kffiag ggF tfffwJ. ehk xUtUFnfhUuth njhlhG
nfhss xyNa gadgLfwJd. jidKk ekikr RwwaUfFk kdjhfs> thfdqfs
tygFfs Nghdwitfs vOgGk gyNtWw tiafahd xyfFist NFIfiNwhk. Mjyhy>
Xy] vtthW cUthfwd? xy; vethW guTfwd? xyayid ehk vethW NFITNwhk?
vdw NfstufSfnfyyhk til njhaNt=zbad mtrnakhfwd. ,arffutgfis
cUthfFtJd kwWwk , ir mugfqfis tbtikggd kILNk xyaay vdw jtwhd
GhjYk nyNeugfsy VwgLfwd. xyaay vdgd xyl cUthjy> Xy guty
xyjahwiy FlLggLjJdjy kwWk xyaidhy VwgLk t©iaisTfs MAlartfisg
gw mweJd nfthsSk ,awgayd xU ghT MFk.

xy) miyfFs;

ehk xyimag gw enmdfFk Nghd> xyr vtthW cUthfwd? gyNtWw Xy
%yqfsiyiUed tUk xyr vtthW ekd fthIdfas milfwd? xyr vdgd vdd?
mJ tirah myyd Mwwyh? vd gy tidhffs ekd kdjyy vOk ,ej ghljjy
,J Nghdw ©twdhfFSTF tisl fh=Nghk.

xyifFk kz myyd ,irfFk ,irffUtiiaj njhlLg ghhfFk Nghd xyiahdJ
mjhTfshy cuthfidwd vdgij mwayhk. mgphtilak nghUlfs miy tbtyy
Mwwiy cUthfFfwd. mJINt xy) miyfshFk

eAk cdJd ezghfSk eytyy ,Uggjhff fUjfnfhsSgfs. cdJ ez=zgd
vOgGk xyjia cddhy NFIf ,aYkh? eyty ts) kzlyk ,yyhjjhy cdJ
ezgdd xymaf NFfIf ,ayhd. vdNt mjhTWk nghUlfs cUthfFk Xy
gugl pb ju €hA Nghdw gUgnghUs CIfgfs Njit vdgijg Ghed
nfhssyhk. , JiyilUed xyiahdd pb jut myyJd thA CIlfgfs)yy guTk.

nelliyfs;

xyl miyfs nelliyfshFk. mit midjJ Clfgfs)Yk (Jizk jut t€hA)
guTk> mtwwd Jiar Ntfk gUgnghUs CIfqfsid g=zigg nghWjJd miukAk.
xU CIfjjiy xylany guTk jiaraNy Jfsfs mjhTwwhy mjid nelliy
vdyhk. xtnthU %yfEWk mjd iwkaggFjiaryiUed esthffiy ,Igngahrr
multjhy nelliyfs cUthfiwd. , jdhy CIfjjd toNa nellayfs guTk
NghJ ,\WFFgfSk JshrnfSk cuthfidwd. CIfjjd toNa guTk
nellayfsy ,WFfgfs vdgd mjf mOjjk css gFj kwk jJshrrfs
vdgd Fiwej mOjjk css gFjiahFk nelliyfsd ,WFFgFfSk jshrrfSk
fhllgglLssJd.

Xyl miyffis mjhnt=zia=g nghWjJd tafgLjjyv:

1.

nrgAzh xy} miyfs, ,i1it 20Hz Kjy 20,000 Hz fF , mlggll mjhnt=
cila xyr miyfshFk. xy) miyfshFk. , 1t myphtilAk nghUlfshd Fuy
ehzfs kwwk ,Oj3JF Fllggll Tkg Nghdwitfshy cUthffggLfwd.

Fwnwhyy miyfs: ,1t 20 Hz 1 ©lf Fiwthd mjhnt=z cila xy
muyfshFk. kdjghfshy NFIT ,ayhd eyelLffjjid Nghd cUthFk
mjhtiyfs fly miyfs kwwk jJkqfyqgfs VwgLjJdk xy) Nghdw xyifs
Fwnwhyr mayfs MFKk.
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knahyy miyfs: ,it 20000 Hz fFk mjifkhd mphnt= nfh=zl xy)
muayfshFk. kdighfshy NFIf ,ayhd. Mdhy nfhR> eha> ntsthy kwWk
lhygd Nghdw cahdqgfshy NFIFf ,aYk ntsthy VwgLjJdk xyaind
knahyfF vLjJIffhlIhf $Swyhk.

Xyl kwwk xs) miyfSTF , i INaahd NtWghLfs:

tv=z, xXy) miyfs, XS miy

1. ouTtywF CITk Njrt guTtjwF CIftk
Njitayiy

2. nelliyfs FWwffiyfs

3. miy esk 165 nrk Kjy 165 k miy esk 4 x 107k
Tt ,Uka ij 7 x 107 kK tiu
, UFFK.

XY miyfs 340 ktr! | xs) miyfs 3 x 108 k!
JiirNEFjjiry guTk (NTP) NarNefjjy guTk

xy} miyfsid jJjarNtfk

xU miyad jiarNtfk gww ttthyfFk Nghd> ,U tifahd jiarNtfqgfis ehk
f=zfhy vLjJIT nfhss Nt=zlk mitfs mjphtalAk Jfsd jiarNtfk kwWk
miyad pirNtfk MFk. piarNtefjjd myF kllh tidhb! MFk.

Jfs jJiarNtfk

xU CIfjjry miyfs tbtyy Mwwiyf FljJdgjwrhf JIfsfs myhti 1Ak
JiarNefk Jfs piarNtfk vdgglLk.

miyj JparNtfk

xU CIfjjid toNa miy guTk gierNtfk miuyj jJiarNtfk vdggLfwd.
,J1d xuyF fhyjjiy xyr miy guTk Jjuk vdTk Fwgglyhk.

I

T
V=nA

JilgnghUlfsyy klrngg=zG mjifkhf ,Uggghy mjd toahf xyaly nryYk

Nghd xyad parNtfk mjfkhf ,UFFk. thAFFSTF klrg g=zG Frwthf

,uUggjhy xyiary thAffs toahf nryYk Nghd mjd jarNtfk Fawthf
TFk.

Thy gy xyr miy guTk Jluk vdTk Fwgglyhk.
nghayT
gut vLj IFfnfh=1 fhyk
xU miyahdJd Avdw Jjuyij (miy esk) T fhyjgry fled nrdwhy mjd miy]j
JiarNtfjnj vd Fwgglyhk.
I/

V=—
=

miyj JinrNtfk =

Mjyhy xU ttehb Neuj gy xyr may Flejj njhiyT miyj jinrNtfk MFk.
(nN)=1/Tvdgij miyad mjyhnt= vd fUjidhy rkdghL vd vOjyhk.
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V =nA

JilgnghUlfsyy klrngg=zG mjifkhf ,Uggjhy mjd toahf xyaiy nryYk
Nghd Xxyiaid JiarNtfk mjfkhf ,UFFk. thAFFSTE Kklrg g=zG Fiwthf
,uggjhy Xxymaily thAffs topahf nryYk Nghd mjd perNtfk Fiawthf
TFk.

vdNt Vi, >V >V

xyiad jiirNtfjijg ghjifFk fuzfs:
xylad jparNcefjijg ghyfFk fu=zifs;

Jilg nghUlfsid toahf xy; nryYk Nghd mjd Kklrngg=G kwWk mlhjj)
xylad  piarNtfjijg ghpyfffwd. kIng g=zghdd KkInf Fz=fjjdhy
FwffggLfwd. xyad JiarNtfkhdd kInf Fzfjjd ,Ukb %yjjwF
Nehj g foYke mlhjjiaod ,Ukb %yjgwF vjihj oYk mikAk.

vdNt mlihj g mjfhfFk Nghd> xyiasd Ntfk Fawfwd. klng g=G6 mjifhyFFk
Nghd xyiad JiarNEtfFKk mjfhffwd. thAffisg nghWijtruvayy fTofz=l
Tfhuzifs xyiaid jiarNtefjiajg ghjffidwd.
mlhjjasd ©EsT:
thAffsy xyad jpiarNtfk mjd mlhjpad ,Ukb %yjjwF vjh jJfoy
m i kAKk. vdNt thAffsd mlhjj) mpfFFk Nghd parNtfk Fawfwd.

\F
va,|—
d

ntggeiyad tisT:

thAfTTs)yy xyjad jiirNtfk mjd ntggeiiyad ,Ukb %yjjwF Neh jfoy
mikAk. vdNt ntggeiiy mjfhfFk Nghd> piarNtfFKk mjifhffwd. va~T
ntggeiiy T°Cy jJinrNtfkhdd.
V1= (Vo +0.61T) ms1
»,gF vo vdgJd 0°C ntggeiiyay thAffsy xyad jiarNtfk MFk. fhwwwF vo =
331 ktr! vdNt xtnthU bfiy nryna] ntggesy mjfhiggwFk §iarNtfkhdJ 0.61
1 kty myFhfFfwd.

xgGuk <uggjjjgid ©isT:

fhwwd <ugggk mjifiFFk Nghd xyad jisrNEFKk mjifhrFiwd. vdNt jhd
kioffhygfsyy njhiytiyilled tuf$ba xyiiaj njsehff NFIT Kbfwd.

gyNtW CIlfqgfsy xyad jJiarNtfk gw mlilts =z nfhLffgglLssJd.
gyNtw Clfqafsy xyjad jji rNtfk

tv=z Ciftjjd jdik CIfk xyiad jiarNtfk
(k)

Jhkuk 5010

JilgnghUs L UKG 5950

mY kidiak 6420

kznzznza 1324

Jutek eh 1493

fly eh 1533
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/ fhwW (0°C) 331
8 fhwW (20°C) 343

Jhffggll f=fF
vej ntggeiyay xyad jJiirNtfkhdd 0°Cy cssij tl ,ulbgghFk?

JhT:
Nj itahd ntggejiyia T°C vdfnfhsNthk vi kwwWwk v, vdgit KiwNa T:K kwWk
T2K nttgge; s yapy xylad JimrNtfk MFk. T =273 K (0°C) kwWk T, =(T°C +273) K

,qF =2 vdT nfhLffgglLssJ.

T=(273 x4)-273=819°C

xypapd VjinuhygG:
eqfs ntwW miw xdwy mkhed nfh=zL NgRk NghJd> eqfs Ngrna xy; k=zLk
kzLk cqgfis tejiltij TftdjjUgghfs. ,J eqgfs Ngra xyad
vjinuhyigNg MFk. foffhZk nrayghlbd %yk xyi vjinuhyigig tichjfFfyhk.

xylahdd xU CIfjjyiUed kwnwhU CIfjjwF guTk Nghd ,uzlhtd
CIifjjhy vjnuhyfFfgglL Kjyhk CIfjjwF jiUgg nggggprWJ ,€]
vjinuhyigghdJd xs; miyfsyy el IngWk vjnuhsjgigg NghdwNj MFkK. uzlhk
CIlftjuj Nehffir nryYk fTjh gLfjh vdTk ,u=zlhk CITtjjy gIL JIUkg
tUk Tjh vynuhyiy gt Fjih vdTk mioffggprwJ.

ViinuhyigG jifs:

Xyl miyfFisg NghyN® xy1r miyfSk mbggal vjnuhyigc tjifisg Ghjji
nraAk> foffhZk ,U vjinuhyigé ©ifSk xyr miyfSTFk nghUeJdk.

gLy vjinuhyiFFk jJsjjiy tiruaggbk nrgFjJJIfNFhL kwWk  vjinuhyigGF
fjh Mfart xXNu jsjjiy mikAk.
gLNfh=zk <i kwWk vjinuhyigGf Nfh=zk <r Mfiamt rkkhf ,UFFk.

vjinuhyigGj jsjij NehfFfir nryYk fjhfs gLfjhfs vdgglLk. vjinuhyigGj

jsjjpy glL k=zLk jJuUkg tUk Ffjhfs vjnuhyjjf Fjhfs vdgglLk.
1djJg gadghLfSTFk gLfjh kwWk vjinuhygGF Fjih Mflart vjinuhyigGj
sjiy XNu Gss) toahfr nryYk.

vjinuhyigG JsjJIfFr nrgFjjhft tiuvagglLss NfhL nrgFjJ3f NFhL vd
mioffggLfwd. nrqFjJf NfhlLId> gL Fjh cUthfFk Nfh=zk gLNFh=zk (i)
MFk. mNj Nghy nrqFjJf NFfhiLId vjinuhyijj Fjh cUthfFk Nfh=k
vjinuhyigGF Nfh=k (r) vdTk muaoffggLfwd.

NFfhynfth=1Ih Nfhlxl (1~ juhghp> njYqgfhdh) Nfhynfth=1lh
NFhlslasYss 1fjjlLk miwad NkwGwk gy njhlhrnahd tisTfs
cssd. ,jiy xtnthU tisTk Keija tisit tl rwajhf
th=zgglLk. vdNt ,ej miwad Fwggllg gFjjaly vOggggLk xyahdJd»
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mOjJjgglL vjnuhyrFfggll gd Njpstahd msT ngUffkeled xU
Fwogglllj njhaytwFf NFlIHwJ.

mihkF CIfjjid tskgy xy1 mayfsid vjnuhygG:

xU nelliyahdd CIfjjiy guTk Nghd ,WFFgfshfTk jJshrrfshfTk guTk.
xy) miyad ,WFffgfs ,lklUed tykhf guty xU Rthy Nkhjfnfhstjhf
TfUjiF nfhsNthk. mtthW NkhjifnfhsSk Nghd ,UffFgfs Rthiad Nehff F
vdw xU tiria nraygLjdk mNj Ntisay Rtuhdd mjwF rkkhd kwWk
vjh jiiray R =-F vdw tirmia juUkgr nrYjJdk ,jdhy Rtwwd mUfy
k=zLk ,Wffqfs VwglLk , Tthw ,WFffgfs Rthy Nkhj;j k=zLk
, WFFqTfshfNt vjinuhyrffwd. mjd jJiar klLk khwayUfFk.

mihFiw CIfjjid tskgy xy) miyfsd vjinuhygG:

fiww CIfjjid guggy F vdw tirmar nrYjJdk mlhFaw CIfk (fhwW)
Fiwej msT cUfFiyfFk g=zi1g ngwWssjhy ,u=zilAk ghfFk NkwgugG
gdNdhffiJ JssggLfwd. ,jdhy mlhFiw CIfjj)y Jfsfs kf vsht
;,aqFtjhy tiskGggFjpay jshrrfs NjhdWfidwd. , IkUed tykhf ga=ijj
, WFFfgfs vjinuhyffggll gd jshrrfshf khw tyJd Gwjjiyiled ,1J Gwkhfg
guTHwd.

mihFaw kwwk mihkF CIlfk vdwhy vdd?

xylahdd xU CIfjjiyUed kwnwhU CIfjjwF nryYk NghJd
mjd JparNtfk mjyfhgjhy mJd mlhFaiw CIfk MFk. (fFhwwid
XggiLk Nghd euhdd xyifF mlhFiw CIfk MFK)

xylahdd xU CIfjjiyiUed kwnwhU CIfjjwF nryYk NghJd
mjd JiarNtfFk FwAkhdhy mJd milhkF CIfk MFk. (eUuld
xggiLk Nghd fhwwhdJ xyifF mlhkiF CIlTfk MFk)

rkjsk kwwk tisthdg gFjifs)y, Xy vjnuhygG:

xyl] miyfs rkjsg gqugGfsyy Nkhjp vinuhyFFk  Nghd  xyr  vjinuhyigG
O fSTF Vwgg guTfwd. mtthW xy; miyfs vjnuhyiFFk Nghd Xy
miyfsid nrwT $SLENJh myyd FiwtNjh ,yiy.

Mdhy tisthdg gugGfsyy glL Nkhyr vjinuhyFFk Nghd mjd nrwT KkhWHwd.
Ftej gFjifsiy Nkhji vinuhyrFFk Nghd vjinuhyigg miyfs thteraled nryfwd.
mjd nrwTk Fiwfwd. mNjNghy Fothd gFjifs)yy Nkhjr vjinuhyFFk NghJd
vinuhyigj miayfs xU Gssjay Fouffggbfiwd. vdNt vjinuhyijjf fFjhfsid
nrwiTk xU Gssjalyy FtffggLfiwd.

xyiia xU Fwggll Gssjay Ftuff Ntzbaj Njitfs ,Uejhy KILNK
tisthdg vjnuhyifFk gFjifs gadglj jggLfiwd. ngUkghyhd Nng $lgfsid
NkwgFji gutisajjid tbtyy mikffgglbUTFk. gutisajjiy gujigyifFk
xylahdJd Rthy vgF NkhjidhYk gutsajjiy xU Ftiag GssjayyiUed kwnwhU
Ftiag Gssjaly FuffggLfwd. ,jdhy ,jJDs mkhed xUth nkyya Fuyy
NgridhYk> k=zLk k=zLk vjinuhyiJJd tUk xyadhy mugfjjy mkhejUfFk
midthd nrgiaAk milAk.

nkJthfg NgRk $lk kifTk Gfo ngww nkJthfg NgRk $lk ,yzldiYss Gdjj
ghy NFfjiluy Myajjiy mikedssJd. mej miway xU Fwggll gFjpay NgrgglLk
xyjahdd vjhewk csst  Fwggllg gFpay njsiethff NFIFkK tifay
mikffgglLssd. tisthd gFjifsyy emlngWk gyKsd vjnuhyigNg , jJwFF
fhuzk MFK.
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Vjuhyifs;
- xy; miyfs Rthfs Nkw$HiufFss kiyfs Nghdwtwwd gugGFslyy Nkhjg
gujigjrfFfggLk efoNt vjinuhy) MFk.

eqfs kiyad mUfNyh myyJd xU Flbljjd mUfNyh edW iffisj jlLk
Nghd cqfshy mNj xyiia k=zLk NFIf ,aYk ,tthW cqfshy kz=zlLk
NFIFF $ba xyNa vjnuhyr MFk. rwma miawfsyy vinuhyiiaf NFIT ,ayhd.
rva miawfsy vjnuhyiiaf NFIF  ,ayhd vdgjhy mgF vjinuhyigG
enlngwtiysy vdgd nghUyy Vnddy rwa miawfs vjnuhyfFF Nt=ba
mbggal egejadfisg Ghjj nratjiyiy.

vjinuhyiFF Nt=zba egejidfs;
kdijjhfshy NFflfggLk xyahdd> ekd fthIfsyy 01 tiehbfSfF giyjjufFk
vdNt ehk ,u=zL xyrfFist NFIFf Nt=zLkhdhy ,uzL xyiffSfFk , ilINa fthy
,1Ints) Fiwejglrk 01 tehbfs ,UFfF Nt=Lk vdNt vOggggLk xyrfFk
vjinuhyfFFk , i INa 0.1 tehbfs ,Uff Nt=Lk

NkwfhZk egejidahdd Ghjjahf Nt=zLnkdy xy1 %yjjwFk viinuhyrfFk
guggwFk , 1 INa css njhiythdJd foffhZk rkdghlal Ghjj nraa Nt=LKk.

xy| Flej njhayT
gut vLj IFfnfth=1 fhyk
2d
v=—
t

g=2
2

JiirNefk =

vdN® t=01tdhb d=L 21V
2 20

Mjyhy vjinuhyy NFIF Nt=zLkhdhy Fiwej glrj njhiythdd fhwwy Xxyad
JiarNefjjd Kkjiggy 1720 gFpaht ,UFF Nt=Lk xyad jparNtfk fhwwd 344
ktrl vdf fUjidhy vjinuhyrf NFlgjwfhd Fawej glrj njhayT 172 k MFk.

vjinuyhyjaid gadghLfs:

ny tyqgFfs ntF njhiytyy ,UfFk Nghd jgfFSfFs njhlhG nfhssTk xy)
rkFaffis mDgg mjiyiUed tUk vjinuhyy %yk vjhYss nghUlTisTt
fzlwaTk gadgLfwd.

inuhyrj JjJdtk kfgNgway Jmiwayy myluh NrhiNdh fiuhg fUbayy gadgLfiwd.
1Jg gadgLjjyy jhad fUgigay css futd tshrnasd Muhaejwag

\Y/
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gadgLfwd. ,ejf futy kfg ghdfhgghdd Vnddy ,jJiy jJgF tistufFk
Tjhfs vITk gadgLjjggLtjiyiy.
Cilfqgfsy xyad jianrNtfjajf f=zlwaTk vjinuhyr gadgLfiwd.

vjinuhy) Kiwayy, xyjaid jisrNefgajf fh2jy.
Nj s tahd fUtfs;
nrakKaw:
1. xy» %yjjwFk vjnuhyigég guggwFk , iINaahdj njhayit (d) msT
ehlhi tg gadgLjj) mseJd nfhssTk.

Xyl Vwgia xy) %yjjwF muUfly 1tFfFTk. jJwNghd xy) rkfFiQfs Xy
%y j JiyiUed ntsigglLk.

ewjJft fofthuy i jg gadglLjj! XYy %y ] Jryiued ntsiggll Xy
rkFaQFfSTFk vjnuhyiJd tej xy rkfiQfSTFk , 1lNaahd fThy
,i1Intsiiaf FwjJdf nfhssTk Thy ,rlntsiia ‘U vdNt xyad
JiarNtfkhdJd

4, ,ej Nrhjadmra %dW myyJd ehdF Kiw nrad ghhfFfTk. ruhrhy Fhy
,1intgsjiaf f=zfRlTk.

xyiad jJiarNtfk f=zfhly:;
Xyl %yjjyiled ntsjahd xyijJdbgé xyr %yjjyiled Rth tiu nrdW gddh
viinuhy jJd xy) %yk tiuAss 2d njhiyirt t Neujjry fled nryfwd vdNt

flej njhayT :ﬁ
vL) IT nfh=1 Neuk t

xylad JinrNtfk (v) =

Xy} vjinuhyiggd gadghLfs;
Xy) vjnuhyigé mial:

»,J nghdthf tisej (Foej) qugéfs MFk ,1t mugffgfsiYk
, irauqfgfsiYk xyad jugij mjfhyffg gadgLfiwd. xyig ngufflahdJd xy
Vv jinuhyigG mlilad FtiggFjiary , UFFkhw nghUj jg gLfwJ.
xyigngUfhayiUed tUk xyiahdd> xy) vjinuhyigé mlalahy vjnuhyffgglL
myifj jugJdild ghhatahshfisr nrdwis 1'fiwd.

fw.J NFIF cjTk FUL:

,J Thd NFIIYFFj] JizGHAkK Ffut MFk ,J3 NFflly FiwghL
cssthfSfF gadgLfwd. ,ejf fUtlad xU Kid mfdwk kwKid
FWFyhfTk ,UfFk. xy; %yjjiyiUed tuf$ba xylahdd mfdw gFjad Rthy
vjinuhy j3f¥ FWfyhdg gFjiia milfwd. ,ejf fUutiahdJd xyimaf FuffTk
mjifr nrwNthL nrtiggiwia milaTk gadgLfwd. ,ejf fUtahy FiwghL
cssthfshy edwhff NFIT ,aYfwd.

$kG xywgnguUTH:

$KkG xyigngUff) vdgd rwa msTf $SlljjidhilNa civahl cjTk Foy
tht fUbahFk ,jd xU Kid mfdwk kwnwhU Kidf FWFyhfTk
Tth=zggLk. FWfyhdg gFjiasy NgRk xyjahdJd gdKT vjnuhyig gilfiwd. vdNt
xylahdd mfdwg gFjiaoed toNa ntFnjhayty mpf nrwTld NFIT
;saYtwd.
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lhgsh i sT:

- Ntfkhf ,aqFk ,ualy tzbahdd> xaT eiyaYss NflFeau neUgFk NghJd
mjd Cjy xyad RUj) mjifhiggd NghdWk> NFIFeiu t©lL tyfir nryYk
Nghd Cjy mjhnt=zz=)y VwgLk Njhww khwwjij Kjd Kjyiy M| jha
ehl i lr rhhej F=z)JtiayhsUk> ,awgayhsUkhd fiw Jbad Ihgsh 91803 - 1853)
f=zlwed tisthdhh. NFIFeUFFk xy; %yjjwFk , BiINa rhhgaffk ,UfFFk
NghJ NFlIFeuhy  NFflfggLk xyad mjhntzzwFk  xy1  %yjjid
mjhnt=z=zwFk , 1INa NtWghL cssijf f=lwejhh. ,INt Ihgsh ©isT
MFK.

1. NFlFeh giyahd xy1 %yjij NehffiNa myyJd tiyfiNahr nryY]jy.

2. xyI %ykhdJd e myahd NFIFemu NehffiNah myyJd tiyfiNahr nryYjy.

3. xy1 %yKk NFlIFeUk xdWfnthdW NehffiNah myyJd tiyfiNahr nryY]jy
4. xy) %yKk NflFeUk xaT eiyay ,UfFFk Nghd xy; guTk CIfk efUjy

fzffLfsd vsiakffhf xy1 guTk CIfk XaT enyay cssjhff fUINthk
vdNt CIfjjd jiarNtfk Ro MFk.

Xyl %yk S kwWk NFIFeh L KiwNa vs kwwWk vikwWk JiarNEF] iy efhejhff
FUINthk xy1 %yKk NFIFeUk xdiwnahdW Nehff efhtjhf vLjIF
nfhsNthk. xy; %yjjwFk NFIFeUFFk , iINaahdj njhiyTFiwAk Nghd
Njhww mjhnt=z=zhdJ c=zikahd mjhnt=zi =z tl mjfkhf ,UFFk

xyl %yjjd mjhnt=z ‘n’ vdTk NFlIFeuhy c=zuggLk xyad mjhnt= ‘n’
vdTk nfhsNthk. mggbahdhy Njhww mjihnt= ‘n’ffhd rkdghL
_EBV+Y 0

eV_VSIZI

,QF V vdgd Fwggll CITfjjiy xylad jarNtfk MFK. ehk JwNghd Xy

%yk kwWk NFflFehd ,affqgfsid gyNtW rhjjiaf $WFSTffhd rkdghLfisTt
Th=Nghk.

Ihgsh ©istidhy, cUthFk Njhww mjhnt=zzmwfhdr, rkdghLfs;
xy) %yk kwwWk NflIFehd
ey

xy) %yKk NFflIFeUk
,affjjiy cssdh

N j hww
mjhnt=,

a3v+vL6

FwgG

XS] %y J gwkFk
NFIFeUFFk

xUtrunahUth NehtH
efhfidwdh

nghayT Frawfwd.
Njhwwe mjhnt=z c=zik
mphnt=z1=z ©l mjfk

, 1 INaahd n'=9 =N
e

V-V g

xy!l %yKk  NFIFeUk
,affjjiy cssdh

xyl %yKk  NFIFeUk
xUtUfnthUuth yfir
nryfidwdh.

%y J JwFk>
., 1lggllj

XYI
NFIFeUTFk
nghayT mjifhfFk.

Njhww mjhnt=z> c=zik
mjhnt=zi1=z ©lf FawT
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Vs kwWk Vi kjigG e
3y Swggl 1 jwF
jp_i rayy m 1 KAK.
xyl %yKk NFIFeUk |1 Nihww mphnt= Xy %
,affjjiy cssdh kwwWk  NFflFehd
xdwd gd xdwhF Nefjijg nghwjJ
efhfidwdh. . Vs MdJ  ely
NFIFeiu xy; %yk gd $V!gkgAII:JWF
njhlhfiwJ m_| : _
xyl %yKk NFIFeUk |1 Njhww — mjhnt= Xy
,affjjiy cssdh %yKk kwWk NflFehd
xdwd gd xdwhf JInrNtfjij nghwjJ
efmchv \I\//IFkkak VL ey 3y
xy) %yjij NFIFeh|“ $?/v d L_ SRy
- gglljwF vjh jpieray
gd njhIhfwhh. S AK "
xy) %yk xaT . XYl %y jwFk
cssJ. NFIFeUfFk , 1lggllj
jhayT Fawfwd.
NFIFeh Xy nj - _
. Nghww mjhnt=z cz=zik
Nehffy efhwhh. myphntz1=z ©lf mjfk
eiy ly Vs=0 _
Xyl %yk xaT . XY %yjIwFEk
cssJ. NFIFeUTFK , 1lggllj
NFlFeh njhiyT mjfhffwd.
N - Nyfww  mphnt= c=ikK
' mjhnt=z1= ulf
Fawfwd.
emy 2y Vs=0 _
NFIFeh XaT eiyay |l XY %yjIwFEk
csshh. NFlIFeUfFK > 11ggllj
%yk NFIFei nghayT Fawiwd.
)N%ﬁffp e?&(fpw\] "2 Nghww mjhnt= c=zik
' mjhnt=z1=z tl mjfk
. emy ly V=0 _
NFIFeh xaT eiyay |l XY %yjIwFEk
csshh. NFIFeUfFk , 1lggllj
= nghayT myFhFfwd.
)ép)gﬂf%ynﬁ’;\l;vzge uhit 2. Njhww mjhnt=z c=zik
' mjhnt=zai=z lf FawT
3. iy 2y VL=0

Xyl guTk CIfkhdd (FhwW) W vdw pierNtfjjy> Xy guTk jJiairaNyNa
efhtjhfF nfhsNthk. ,egfotyy xyad jJiarNtfk ‘v MdJd (Vv +W) MT
khWwfwJ. mNj Nghy CIfkhdd xy; guTk jiarfF vjh jiirayy efUkhdhy
xylad JinrNtfk ‘v’ MdJ (V-W) MF khwfwJ.

Jhffggll F=FfLfs;

1. 90 Hz myhnt=ziai=z cila xy %ykhdd xyad jiarNefjjy (1/10) klgF
NEFjJiy XaT eiyay css NFIFesu milfwd. NFlIFeuhy c=uggLk
mjihnt= vdd?

JhT: XaT eiyay css NFlIFeru Nehffp xy) %yk efUKNghd> Njhww
mjhnt=zZffhdr rkdghL.
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_2199’90 100 Hz

2. 500 Hz mjhnt=zi1=z cila xy1 %ykhdd 30 k! Ntfjjiy NFlFenu

NehftH efhfwd. fhwwy xyiaid Ntfk 330 k! vdy NFlFeuhy c=zugglLk
xylad mjhnt= vdd?

JhT: XaT enyay css NFIFemu Nehffp xy1 %yk efUkNghd> Njhww
mjhnt=zZffhdr rkdghL.

, & v 0
v
& 330 0-
" =¢330-30;

=550Hz

500

XU xy1 %ykhdd 50 kt! piarNtfFjjiy xaT eiyay css NflFeiu
Nehffi efUfwJ. NFIFeuny czuggLk xy) %yjjid mjhnt=z=hdJ 1000 Hz

MFk. mej xy) %ykhdJ xaT eiyay css NFflFenu tlL tpyfpr nryYk
Nghd c=zuggLk Njhww mjhnt=z vdd? (xylaid jiarNtfk 33 kt?)

, & v 0
n:Q =N
eV-Vsg
1000=2_330 0
€330-50;
o alOOO 2800

R

n= 848.48 HZ.

Xy! %yjjid czikahd mjhnt= 84848 Hz MFk. xy) %ykhdJ NflFenu
YlL tyfir nryYkNghd css Njhww mjhnt=zzwfhdr rkdghL.

, & v 0

nzg =N
EV+Vsﬂ

_&_ 330 0- g58.48

€330+50;

n =736.84 Hz
4. xy1 %yKk NFfIFeUk V/10 Ntfjjyy xUtimunahUth Nehffy efhfidwdh.

»,gF V vdgJd xyad Ntfk MFk. xy) %yjj)y ntsjiggLk xyad mjhnt=
‘> vdly> NFlFeuhy NFflfggLk xylaid mjhnt= vdd?
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JhT: xy1 %yKk NFIFeUk V/10 Ntfjjiy xUtrunahUth Nehffp efUkNghd
Nyhww mjhnt==hdJ.

NFlFeuhy NFIfggLk Njhww myhnt=z=zhdd cz=zikahd mjhnt=zz=zy
ghpjaht ,UFF Nt=zLnkdyy xy1 %yk vttsT Ntfjjiy NFlFemu wilL
tyfir nryy Nt=zLk?

JhT: xy1 %ykhdd> XaT eayay css NflFenu tlL tyfir nryYk Nghd.
Njhww mjhnt=z=zwfhd rkdghL.

Ihgsh ©isT eilngwhky ,UTFF egejidfs;

xy) %yk (S) kwwk NflFeh (L) ,u=zLk xaT eiyay ,UfFk Nghd

xyl %yk (S) kwwk NFIFeh (L) rk , 1 Intsiasy efUkNghJd

xy) %yk (S) kwwk NFIFeh (L) xdWfnfthdW nrgFjjhf efUkNghd>
xyi%ykhdJd tllgghsjad w©kaggFjiasy miked> NFflIFeh tllgghijay
efUKNghJ»

Ihgsh istid gadghLfs;

1. thfdk xdwd Ntfjiaj mstlLjy;
fhtyhd fhhyy nghUjjgglbUfFk fUth xdW kd fhej miyia ckOk. ,ej
miyahdd rhiyay Ntfkhf nryYk thfdjjd kI glL vjnuhsfFfgglLk.
vjnuhs)jj miyad mjhnt=zz=z)yy khwwk VwgLk. mej mjhnt=z=/d khwwj i jg
gadgLjj thfdjjd Nefjijf fh=z ,aYk ,J mjNtfF thfdgfisTt
fzfth=zFff cITHwd.
JizfNfhs xdwd njhiytidf f=zfALjy:
JizfNfhs xdW GoaylUeed ntF njhiytwFr nryYk Nghd> mjdhy
ckioggll NubNah miyfsd myhnt= FiwAk. mej mjhnt=z=zid khwwjijg
gadgLjj) Ja=zfNfhsid ,Uggljijf f=lwayhk

Nullhh (RADAR - Radio Detection and Ranging):
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NulhuhdJd mjhnt= kTFfFf NubNah miyfis Mfha tikhdjij Nehffi mDgGk.
vjinuhs)jJd tUk NubNah miyfis Nulhh eiyajjiy css Vwgf Ff=lIwAk
mjhnt=zz=zy css NtWghl i If nfh=zL tkhdjjid Nefjijf f=Fhlyhk

. Nrhdhh (SONAR - Sound Navigation and Ranging):

Nrhdhh fUtiaad %yk ehy mDggggll kwWk vjinuhyijjf Ffphd mjhnt=
NtEwghl s I¥f nfh=zL Ffly tho cahdqfs kwWk eh Koff TFggyfFist
=z lwayhk.

gidty nfhsfF
- XU CIfjjy guTk miyad piarNtfk miyj jiarNefk MFk.

JilgnghUsid klrg g=G ju® thA nghUlTaistul mjyfkhf ,U
xylad jpiarNtfk mjfkhf ,UfFk thAffs Fiwej Kklrj
cilart

20 Hz 1 ©lf Fiwthd mjhnt= cila xy Fwnwhy) MFK. , i
kdijjdhy NFIF ,ayhd.

20000 Hz 1 ©l mjfkhd mjhnt=ziai=z cila xy» knahyr MFk
,1tFis kdjdhy c=zu ,ayhd.

Xyl miyfs vjnuhyigé tjfaisg Ghjji nraAk.

mlhFiw CIfjjd tskgy NkhiJIk ,Wffgfs vjnuhyiggwFg gd
Jshrrfshf vjinuhyFFk.

Jinuhyr vdgd xyahdJd gujigyijJd k=zLk k=zLk NFlfggLtJd MFk.

vjinuhyr NFIT NtEzLk vdiy xy) %yjjwFk> vimnuhyigGg guggwFk , i INa
Fawejglrk 172 k njhayT ,Uff Nt=zLk

Nghww mjhnt= vdgJd NflFeuhy NFflfggLk xyjald mjhnt= MFk.
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