
 

 

 
 

xyp 
 

xypahdJ xUtpj Mw;wyhFk;. mJ ekJ nrtpia milAk;NghJ 
czu;it Vw;gLj;Jfpd;wJ. midj;J xypfSk; nghUl;fs; mjpu;tiltjhNyNa 
cz;lhfpd;wd. ,t;tjpu;Tfs; xU Clfj;jpd; topNa Mw;wyhf gutp ek; 
nrtpia milfpd;wd. 
 
xyp miyfs; guTjy;:  
 

xyp miyfs; guTtjw;F fhw;W> ePh; v/F Nghd;w nghUs;fs; Njit. xyp 
miyfs; ntw;wplj;jpy; gut KbahJ.  
 

guTtjw;F fhw;W Nghd;w xU Clfk; Njit. ePH kw;Wk; 
jplg;nghUs;fspYk; xYp gazpf;fpwJ. xypapd; Ntfk; jputq;fis tpl jplg; 
nghUl;fspy; mjpfk; Mdhy;> ,J thAf;fspy; kpff; FiwT.  
 

xU Clfj;jpy; vt;thW gazpf;fpwJ vd;gijg; ghh;g;Nghk;. xU nghUs; 
mjph;TWk; NghJ mjw;F mUfpYs;s Jfs;fs; eLepiyg; Gs;spapypUe;J 
,lg;ngah;r;rp milfpd;wd. gpd;dh; mJ mUfpYs;s kw;nwhU Jfspd; kPJ 
tpiriar; nrYj;JfpwJ. xyp xUthpd; nrtpg;giwia milAk; tiu ,e;j 
epfo;T njhlh;fpwJ.  
 

,ijg; Ghpe;Jnfhs;tjw;F mjph;TWk; xU ,irf;fitia fUj;jpy; 
nfhs;Nthk;. xU ,irf;fit Kd;Ndhf;fp efUk;NghJ mjw;F Kd;dh; cs;s 
fhw;iw mOj;jp cah; mOj;jg; gFjpia cUthf;FfpwJ. ,e;jg; gFjp 
,Wf;fq;fs; (C) vd;W miof;fg;gLfpwJ. ,J gpd;Ndhf;fp efUk;NghJ> Fiwe;j 
mOj;jg; gFjpahd jsh;r;rpfis (R)  cUthf;FfpwJ. ,e;j ,Wf;fq;fSk; 
mOj;jq;fSk; xyp miyfis cUthf;Ffpd;wd. mit Clfk; topahf 
guTfpd;wd.  
 

,ae;jpu miyapy; ,uz;L tiffs; cs;sd  
 
FWf;fiy:  
 

FWf;fiyapy; Jfs;fs; mjph;TWk; jpirahdJ> miy guTk; jpirf;Fr; 
nrq;Fj;jhf ,Uf;Fk;. vLj;Jf;fhl;L: fk;gpfspy; cUthFk; miyfs; kw;Wk; xyp 
miyfs; FWf;fiyfs; jpl kw;Wk; jputq;fspy; kl;LNk cUthFk;.  
 
nel;liy:  
 



 

 

nel;liyapy; Jfs;fs; miy guTk; jpirf;F ,izahf mjph;TWfpd;wd. 
v.fh: eP&w;Wfspd; miyfs; kw;Wk; xU Clfj;jpy; guTk; xyp miyfs; 
nel;liyfs; jplg; nghUs;> jputq;fs; kw;Wk; thAf;fspYk; cUthfpd;wd.  
 
xyp miyfis mjpu;ntz;izg; nghWj;J tifg;gLj;jy;: 
 

(i) nrtpAzu; xyp miyfs;: ,it 20 Hz Kjy; 20>000 Hz f;F 
,ilg;gl;l mjpu;ntz; cila xyp miyfshFk;. ,it mjpu;tilak; 
nghUl;fshd Fuy; ehz;fs; kw;Wk; ,Oj;Jf; fl;lg;gl;l fk;gp 
Nghd;witfshy; cUthf;fg;gLfpwJ. 

(ii) Fw;nwhyp miyfs;: ,it 20 Hz I tplf; Fiwthd mjpu;ntz; 
cila xyp miyfshFk;. Kdpju;fshy; Nfl;f ,ayhJ. epyeLf;fj;jpd; 
NghJ cUthFk; mjpu;tiyfs;> fly; miyfs; kw;Wk; jpkpq;fyq;fs; 
Vw;gLj;Jk; xyp Nghd;w xypfs; Fw;nwhyp miyfs; MFk;. 

(iii) kPnahyp miyfs;: ,it 20,000 Hz f;Fk; mjpfkhd mjpu;ntz; 
nfhz;l xyp miyfshFk;. kdpju;fshy; Nfl;f ,ayhJ. Mdhy; nfhR> 
eha;> ntsthy; kw;Wk; lhy;gpd; Nghd;w capupdq;fshy; Nfl;f ,aYk;. 
ntsthy; Vw;gLj;Jk; xypapid kPnahypf;F vLj;jf;fhl;lhf $wyhk; 

 
tPr;R (A):  
 

xyp miyahdJ> xU Clfj;jpd; topNa nry;Yk; NghJ> me;j 
Clfj;jpd; Jfs;fs; eLepiyg; Gs;spapypUe;J milAk; ngUk ,lg;ngah;r;rp 
tPr;R vdg;gLk;. tPr;rhdJ A vd;w vOj;jhy; Fwpg;gplg;gLfpwJ. ,jd; IS myF 
kPl;lh; (kP) MFk;.  
 
mjph;ntz; (n) 
 

mjph;tilAk; nghUs; xU nehbapy; Vw;gLj;Jk; mjph;Tfspd; 
vz;zpf;ifahdJ mjd; mjph;ntz; vdg;gLk;. ,J 'n' vd;w vOj;jhy; 
Fwpg;gplg;gLfpwJ. mjpntz;zpd; IS myF n`h;l;]; (Hz) my;yJ tp-1 MFk;.  
 
miyTf;fhyk; (T):  
 

mjph;TWk; Jfs;> xU KOikahd mjph;tpw;F vLj;Jf; nfhs;Sk; fhyk; 
miyTf;fhyk; vdg;gLk;. ,J T vd;w vOj;jhy; Fwpf;fg;gLfpwJ. IS myF 
Kiwapy; ,jd; myF tpdhb  
 
miyePsk; (λ) 
 

mjph;TWk; Jfnshd;W> xU mjph;tpw;F vLj;Jf; nfhs;Sk; Neuj;jpy; 
Clfj;jpy; miy guTk; njhiyT miyePsk; vdg;gLk;. xU xyp miyapy; 
,uz;L nUeUf;fq;fs; kw;Wk; nefpo;Tfspd; ikaq;fSf;F ,ilg;gl;l 
njhiyNt xU miyePsk; vdg;gLk;. miyePskhdJ> λ vd;w vOj;jhy; 
Fwpf;fg;gLfpwJ. ,jd; SI myF kPl;lh; MFk;.  
 



 

 

xypapd; Ntfk; vd;gJ xypahdJ xU tpdhbapy; gazpf;Fk; njhiyT. 
,ij 'v' vdf; Fwpf;fyhk;. ,jd; rkd;ghL v = nλ, ,q;F n vd;gJ mjph;ntz; 
kw;Wk; vd;gJ miyePsk; MFk;.  
 

xU xyp 50 n`h;l;]; mjph;ntz; kw;Wk; 10 kP miy ePsk; nfhz;lJ. 
me;j xypapd; Ntfk; vd;d?  
 

xU xyp 5 Hz  mjph;ntz; kw;WK; 25 ms-1 Ntfj;ijf; nfhz;Ls;sJ. 
xypapd; miyePsk; vd;d?  
 

xypapd; NtfkhdJ ntg;gepiy> mOj;jk; kw;Wk; <ug;gjk; Nghd;w 
gz;Gfisg; nghUj;J khWgLfpwJ. ve;j xU Clfj;jpYk;> ntg;gepiy 
mjpfhpf;Fk; NghJ xypapd; NtfKk; mjpfhpf;fpwJ. vLj;Jf;fhl;lhf> 0°C 
ntg;gepiyapy; fhw;wpy; xypapd; NTfk; 331 ms-1 kw;Wk; 22°C ntg;gepiyapy; 
344 ms-1 MFk;.  
 
xyp miyfspd; jpirNtfk;: 
 
 xU miyapd; jpirNtfk; gw;wp tpthjpf;Fk; NghJ> ,U tifahd 
jpirNtfq;fis ehk; fzf;fpy; vLj;Jf; nfhs;s Ntz;Lk;. mitfs; 
mjpu;tilak; Jfspd; jpirNtfk; kw;Wk; miyapd; jpirNtfk; MFk;. 
jpirNtfj;jpd; myF kPl;lu; tpdhb-1 MFk;. Jfs; jpirNtfk;. 
 
 xU Clfj;jpy; miyfs; tbtpy; Mw;wiyf; flj;Jtjw;fhf Jfs;fs; 
mjpu;tilAk; jpirNtfk; Jfs; jpirNtfk; vdg;gLk;. 
 
miyj; jpirNtfk;: 
 
 xU Clfj;jpd; topNa miy guTk; jpirNtfk; miyj; jpirNtfk; 
vdg;gLfpwJ. ,jid Xuyf 
 
 fhyj;jpy; xyp miy guTk; J}uk; vdTk; Fwpg;gplyhk;. 
 
 miyj;jpirNtfk; = njhiyT / gut vLj;Jf;nfhz;l fhyk; 
  
 xU miyahdJ λ vd;w J}uj;ij (miyePsk;) T fhyj;jpy; fle;J 
nrd;why; mjd; miyj; jpirNtfj;ij V = λ/T vd Fwpg;gplyhk;. Mjyhy; xU 
tpehb Neuj;jpy;> xyp miy fle;jj; njhiyT miyj; jpirNtfk; MFk;. 
 

(n) = 1/T 
 

vd;gij miyapd; mjpu;btz; vd fUjpdhy; 
 
rkd;ghL V = nλ vd vOjyhk;. 
 
jplg;nghUl;fspy; kPl;rpg;gz;G mjpfkhf ,Ug;gjhy; mjd; topahf 

xypaiy jpirNtfk; mjpfkhf ,Uf;Fk;. thAf;fSf;F kPl;rpg; gz;G Fiwthf 
,Ug;gjhy; xypaiy thAf;fs; topahf nry;Yk; NghJ mjd; jpirNtfk; 
Fiwthf ,Uf;Fk;. vdNt vjpl> vjput > vth 



 

 

 
xU xyp 50 n`u;l;]; mjpu;ntz; kw;Wk; 10 kP miy ePsk; nfhz;lJ. 

me;j xypapd; Ntfk; vd;d? 
 
xU xyp 5 Hz mjpu;ntz; kw;Wk; 25 ms-1 Ntfj;ijf; nfhz;Ls;sJ. 

xypapd; miyePsk; vd;d? 
 
xypapd; NtfkhdJ ntg;gepiy> mOj;jk; kw;Wk; <ug;g jk; Nghd;w 

gz;Gfisg; nghUj;J khWgLfpwJ. ve;j xU Clfj;jpYk;> ntg;gepiy 
mjpfupf;Fk;NghJ xypapd; NtfKk; mjpfupf;fpwJ. vLj;Jf;fhl;lhf> 0C 

ntg;gepiyapy; fhw;wpy; xypapd; Ntfk; 331ms-1 kw;Wk; 22C ntg;gepiyapy; 
344 ms-1 MFk;. 
 
xypapd; jpirNtfj;ijg; ghjpf;Fk; fhuzpfs;:  
 
 jplg;nghUl;fspd; topahf xyp nry;Yk;NghJ mjd; kPl;rpg;gz;G kw;Wk; 
mlu;j;jp xypapd; jpirNtfj;ijg; ghjpf;fpwJ. kPl;rpg; gz;ghdJ kPl;rpf; 
Fzfj;jpdhy;  Fwpf;fg;gLfpwJ. xypapd; jpirNtfkhdJ kPl;rpf; Fzfj;jpd; 
,Ukb %yj;jpw;F Neu;j;jftpYk;> mlu;j;jpapd; ,Ukb %yj;jpw;F vjpu;j;jftpYk; 
mikAk;. vdNt mlu;j;jp mjpfupf;Fk; NghJ> xypapd; Ntfk; Fiwfpwj. kPl;rpg; 
gz;G mjpfupf;Fk; NghJ xypapd; Ntfk; FiwfpwJ. kPl;rpg; gz;G mjpfupf;Fk; 
NghJ xypapd; jpirNtfKk; mjpfupf;fpwJ. thAf;fisg; nghWj;jtiuapy; 
fPo;fz;l fhuzpfs; xypapd; jpirNtfj;ijg; ghjpf;fpd;wd. 
 
   mlh;j;jpapd; tpisT  
   ntg;gepiyapd; tpisT  
   xg;Gik <ug;gjj;jpd; tpisT  
 
mlu;j;jpapd; tpisT: 
 
 thAf;fspy; xypapd; jpirNtfk; mjd; mlu;j;jpapd; ,Ukb %yj;jpw;F 
vjpu; jftpy; mikAk;. vdNt thAf;fspd; mlu;j;jp mjpfupf;Fk; NghJ 
jpirNtfk; FiwfpwJ. 
 
                                                                   v α √1/ d 

 
ntg;gepiyapd; tpisT: 
  
 thAf;fspy; xypapd; jpirNtfk;> mjd; ntg;gepiyapd; ,Ukb %yj;jpw;F 
Neu; jftpy; mikAk;. vdNt ntg;gepiy mjpfupf;Fk; NghJ> jpirNtfKk; 
mjpfupf;fpwJ. 
 
                                                                         v α √T .  

 
 ntg;gepiy T C y; jpirNtfkhdJ. 
 

VT = (v0 + 0.61 T) ms-1 
 



 

 

,q;F v0 vd;gJ 0C ntg;gepiyapy; thAf;fspy; xypapd; jpirNtfk; 
MFk;. fhw;wpw;F v0 - 331 kPtp-1 vdNt xt;nthU bfpup nry;rpa]; ntg;gepiy 
mjpfupg;gpw;Fk; jpirNtfkhdJ 0.61 kPtp-1 mjpfupf;fpwJ. 
 
xg;Gik <ug;gjj;jpd; tpisT: 
 
 fhw;wpd; <ug;gjk; mjpfupf;Fk; NghJ xypapd; jpirNtfKk; mjpfupf;fpwJ. 
vdNt jhd; kiof;fhyq;fspy; njhiytpypUe;J tuf;$ba xypiaj; njspthff; 
Nfl;f KbfpwJ. 
 
 ve;j ntg;gepiyapy; xypapd; jpirNtfkhdJ 0C y; cs;sij tpl 
,ul;bg;ghFk;? 
 
 
xypapd; vjpnuhypg;G:  
  

ePq;fs; ntw;W miw xd;wpy; mkh;e;J nfhz;L NgRk; NghJ> ePq;fs; Ngrpa 
xyp kPz;Lk; kPz;Lk; cq;fis te;jiltij ftdpj;jpUg;gPh;fs;. ,J ePq;fs; 
Ngrpa xypapd; vjpnuhypg;Ng MFk;.  
 

gLfjph;> vjpnuhypf;Fk; jsj;jpy; tiuag;gLk; nrq;Fj;Jf;NfhL kw;Wk; 
vjpnuhypg;Gf; fjph; Mfpait xNu jsj;jpy; mikAk;.  
 

gLNfhzk; <i kw;Wk; vjpnuhypg;Gf; Nfhzk; <r Mfpait rkkhf ,Uf;Fk;.  
 

vjpnuhypg;G jsj;Jf;Fr; nrq;Fj;jhf tiuag;gl;Ls;s NfhL nrq;Fj;Jf; 
NfhL vd miof;fg;gLfpwJ. nrq;Fj;Jf; Nfhl;Lld;> gL fjph; cUthf;Fk; 
Nfhzk; gLNfhzk; (i) MFk;. mNj Nghy nrq;Fj;Jf; Nfhl;Lld; vjpnuhypj;j 
fjph; cUthf;Fk; Nfhzk; vjpnuhypg;Gf; Nfhzk; (r) vdTk; miof;fg;gLfpwJ.  
 

mlh;kpF Clfj;jpd; tpspk;gpy; xyp miyfspd; vjpnuhypg;g mlh;Fiw 
Clfj;jpd; tpspk;gpy; xyp miyfspd; vjpnuhypg;g rkjsk; kw;Wk; tisthdg; 
gFjpfspy; xyp vjpnuhypg;G  
 
vjpnuhypfs;:  
 

xyp miyfs; Rth;fs;> Nkw;$iufs;> kiyfs; Nghd;wtw;wpd; gug;Gfspy; 
Nkhjp gpujpgypf;fg;gLk; epfo;Nt vjpnuhyp MFk;.  
 
vjpnuhypf;F Ntz;ba epge;jidfs;  
 

kdpjh;fshy; Nfl;fg;gLk; xypahdJ> ekJ fhJfspy; 0.1 tpehbfSf;F 
epiyj;jpUf;Fk;. vdNt ehk; ,uz;L xypfisf; Nfl;f Ntz;Lkhdhy; ,uz;L 
xypfSf;Fk; ,ilNa fhy ,ilntsp Fiwe;jgl;rk; 0.1 tpehbfs; ,Uf;f 
Ntz;Lk;.  
 

Nkw;fhZk; epge;jidahdJ G+h;j;jpahf Ntz;Lnkdpy; xyp %yj;jpw;Fk; 
vjpnuhypf;Fk; gug;gpw;Fk; ,ilNa cs;s jiythdJ fPo;f;fhZk; rkd;ghl;il 
G+h;j;jp nra;a Ntz;Lk;.  
 



 

 

jpir Ntfk; = xyp fle;j njhiyT gut / vLj;Jf;nfhz;l fhyk;  
 
vjpnuhypapd; gad;ghLfs;:   
   

• rpy tpyq;Ffs; ntF njhiytpy; ,Uf;Fk; NghJ jq;fSf;Fs; njhlh;G 
nfhs;sTk;> xU rkpf;iQfis mDg;gp mjpypUe;J tUk; vjpnuhyp %yk; 
vjphpYs;s nghUl;fisf; fz;lwpaTk; gad;gLfpwJ.  
 

• vjpnuhypj; jj;Jtk; kfg;Ngwpay; Jiwapy; my;l;uhNrhNdh fpuhgp fUtpapy; 
gad;gLfpwJ. ,ijg; gad;gLj;jp jhapd; fUg;igapy; cs;s fUtpd; 
tsh;r;rpapid Muha;e;jwpag; gad;gLfpwJ. ,e;jf; fUtp kpfg; 
ghJfhg;ghdJ Vnddpy; ,jpy; jPq;F tpistpf;Fk; fjph;fs; vJTk; 
gad;gLj;jg;gLtjpy;iy.  
 

• Clfq;fspy; xypapd; jpirNtfj;ijf; fz;lwpaTk; vjpnuhyp gad;gLfpwJ.  
 

lhg;sh; tpisT:  
 

• xyp %yj;jpw;Fk;> Nfl;FeUf;Fk; ,ilNa rhh;gpaf;fk; ,Uf;Fk; NghJ> 
Nfl;Feuhy; Nfl;fg;gLk; xypapd; mjph;ntz;zhdJ> xyp %yj;jpd; 
mjph;ntz;zpypUe;J khWtJ Nghy; jd;Wk; ,e;epfo;T lhg;sh; tpisT 
vdg;gLk;.  
 

• lhg;sh; tpisT eilngwhky; ,Uf;f epge;jidfs; fPo;f;fhZk; #oy;fspy; 
lhg;sh; tpisT eilngWtjpy;iy kw;Wk; Nfl;Feuhy; Nfl;fg;gLk; jw;w 
mjph;ntz;zhdJ> xyp %yj;jpd; mjph;ntz;Zf;Fr; rkkhfNt ,Uf;Fk;.  
 

• xyp %yk; (S) kw;Wk; Nfl;Feh; (L) ,uz;Lk; xa;T epiyapy; 
,Uf;Fk;NghJ  
 

• xyp %yk; (S) kw;Wk; Nfl;Feh; (L) rk ,ilntspapy; efUk; NghJ  
 

• xyp %yk; (S) kw;Wk; Nfl;Feh; (L) xd;Wf;nfhd;W nrq;Fj;jhf efUk; 
NghJ  
 

• xyp %ykhdJ tl;lg;ghijapd;ikapg;gFjpapy; mike;J> Nfl;Feh; 
tl;lg;ghijapy; efUk;NghJ.  
 

lhg;sh; tpistpd; gad;ghLfs;:  
 
1. thfdk; xd;wpd; Ntfj;ij mstpLjy;  
2. Jizf;Nfhs; xd;wpd; njhiytpidf; fzf;fpLjy; 

3. Nulhh;  (RADAR – Radio Detection and Ranging) 

4.  Nrhdhh; (SONAR – Sound Navigation and Ranging) 
 



 

 

Nrhdhu; (SONAR) 
 
 Nrhdhu; (SONAR) vd;w nrhy;ypd; tpupthf;fk; Sound Navigation and 
Ranging vd;gjhFk;. Nrhdhu; vd;w fUtpahdJ kPnahyp miyfisr; nrYj;jp 
ePUf;F mbapYs;s nghUs;fspd; J}uk;> jpir kw;Wk; Ntfk; Mfpatw;iwf; 
fzf;fpl gad;gLfpwJ. ,jpy; kPnahypfisg; gug;gf;$ba rhjdKk;> 
kPnahypfis czuf;$ba czu;tpAk; cs;sd. mit glF kw;Wk; 
fg;gy;fSf;F mbapy; nghWj;jg;gl;Ls;sd. gug;gpahdJ kPnahypfis cUthf;fp 
gug;Gfpd;wJ. ,t;tiyfs; ePUf;Fs; gazpj;J> flypd; mbj;jsj;jpy; cs;s 
nghUl;fspd; kPJ (mjhtJ fly; gLif> kPd;fspd; $l;lk;) gl;L> 
vjpnuhypg;gile;J kPz;Lk; tUk;nghOJ czu;tpapdhy; czug;gLfpd;wd. 
czu;tpahdJ kPnahypfis kpd;rhu iriffshf khw;wkilar; nra;fpd;wJ. 
mtw;wpypUe;J jfty;fs; ngwg;gLfpd;wd. 
 
 ePupy; xypapd; jpirNtfk; kw;Wk; gug;gg;gl;l xypf;Fk;> ngwg;gl;l 
vjpnuhypf;Fk; ,ilNa cs;s fhy ,ilntsp Mfpatw;iwf; fzf;fpl;L> mjd; 
%yk; ePUf;Fs;spUe;J kPnahyp miyfis vjpnuhypj;j nghUspd; njhiyitf; 
fzf;fplyhk;. gug;gg;gl;l kw;Wk; ngwg;gl;l kPnahyp miyfSf;F ,ilNaahd 
fhy ,ilntspa ‘t’ vdTk;> ePupd; Ntfj;ij ‘v’ vdTk; nfhz;lhy;> 
kPnahypahdJ fle;j njhiyT 2d/t=v MFk;. 
 
 ,t;thW nghUs;fspd; njhiyitf; fz;lwpAk; Kiw vjpnuhyp neLf;fk; 
(echo-ranging) vdg;gLk;. flypd; Moj;ij mwpaTk;> ePUf;F mbapy; 
mike;Js;s kiyfs;> Fd;Wfs;> ePu;%o;fpf; fg;gy;fs; kw;Wk; gdpg;ghiwfs; 
Mfpatw;iw ,lk; fz;lwptjw;Fk; ,e;j KiwahdJ gad;gLfpd;wJ. 
 
kpd;xyp ,ja tiuglk; (ECG) 
 
 kpd;xyp ,ja tiuglk; vd;gJ ,jaj;ijg; gw;wp mwpe;J nfhs;tjw;fhd 
vspa kw;Wk; goikahd KiwahFk;. ,J ,jaj;ijg; gw;wp mNef jfty;fis 
mspf;fpd;wJ. NkYk; ,ja Nehahspfisg; gw;wpa Ma;tpd; kpf Kf;fpakhd 
gFjpahfTk; ,J cs;sJ. ,k;Kiwapy;> ,jaj;jpypUe;J ngwg;gLk; xypahdJ> 
kpd; rpf;dy;fshf khw;wg;gLfpd;wd. vdNt> ECG vd;gJ> Neuj;ijg; nghWj;J 
khwf;$ba ,jaj; jirfspd; kpd;rhu nray;ghLfisf; Fwpg;gjhFk;. nghJthf> 
gFg;gha;T nra;tjw;fhf> jhs;fspd; kPJ ,it mr;rplg;gLfpd;wd. ,jaj;jpd; 
nray;ghLfis xU rpy epkpl Neu ,ilntspapy; ngUf;filar; nra;J> gjpT 
nra;Ak; KiwNa ECG vdg;gLk;. 
 


