
1 ,ytr tpepNahfj;jpw;fhf

ngsjpftpay;ngsjpftpay;ngsjpftpay;ngsjpftpay;ngsjpftpay;

    ,g;ghl myiff; fw;gjd; %yk; cq;fshy;    ,g;ghl myiff; fw;gjd; %yk; cq;fshy;    ,g;ghl myiff; fw;gjd; %yk; cq;fshy;    ,g;ghl myiff; fw;gjd; %yk; cq;fshy;    ,g;ghl myiff; fw;gjd; %yk; cq;fshy;

♦ miyfspd; cw;gj;jp> mtw;wpd; flj;jy;> mtw;wpd;

,ay;Gfs;>

♦ xyp miyfs;> Gtpajpu;T miyfs;> Mokw;w ePupy;

Njhd;Wk; miyfs;> kpd;fhe;j miyfs;>

♦ xypaiyfspd; CLflj;jy;> njwpg;G kw;Wk; xypap;d;

,ay;Gfs;

  vd;gd gw;wpa Nju;r;rpfisg; ngw;Wf;nfhs;s KbAk;.vd;gd gw;wpa Nju;r;rpfisg; ngw;Wf;nfhs;s KbAk;.vd;gd gw;wpa Nju;r;rpfisg; ngw;Wf;nfhs;s KbAk;.vd;gd gw;wpa Nju;r;rpfisg; ngw;Wf;nfhs;s KbAk;.vd;gd gw;wpa Nju;r;rpfisg; ngw;Wf;nfhs;s KbAk;.

1'1'1'1'1' miyfSk; mtw;wpd;miyfSk; mtw;wpd;miyfSk; mtw;wpd;miyfSk; mtw;wpd;miyfSk; mtw;wpd;

gad;fSk;gad;fSk;gad;fSk;gad;fSk;gad;fSk;
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mg;NghJ fy; tpOe;j ,lj;jpy; ,Ue;J tl;l tbtpy; miyfs;
cUthfp tpupe;J nry;tij mtjhdpf;fyhk;. Nkw;gb nraw;ghl;by;>
mirtw;w ePupy; fy;iy ,l;Lf; Fog;gj;jpid Vw;gLj;Jk;NghJ mq;F
ePu;j; Jzpf;iffs; mjpu;tilfpd;wd. ,t;tjpu;TfNs tl;ltbt miyfshf
tpupe;J nry;fpd;wd. ,q;F ePu; mjpu;Tfisf; flj;Jk; Clfkhff;
fhzg;gLfpd;wJ.

1.1 miyfs;1.1 miyfs;1.1 miyfs;1.1 miyfs;1.1 miyfs;

thndhyp miyfs;> njhiyfhl;rp miyfs; kw;Wk; xypaiyfs;

Nghd;wd md;whl tho;tpy; vkf;Fg; gupr;rakhditahFk;. 2004 brk;gu; 26

Mk; jpfjp KOTyifAk; mjpu;r;rpf;Fs;shf;fpa Rdhkp epiyikia cq;fSf;F

QhgfkpUf;fyhk;. mJ flypd; mbapy; Vw;gl;l epyeLf;fk; fhuzkhfj; Njhd;wpa

xUtif fly; miyapdhy; (GtpeLf;f miyfs;) Vw;gl;ljhFk;. Gtpapy;

mq;fpfs; epiyj;jpUg;gjw;F mtrpakhd fhuzpahd #upa rf;jpahdJ

miytbtpNyNa Gtpia te;jilfpd;wJ. thndhyp miyfs;> Ez;ziyfs;>

ePuiyfs; vd;gd ehkwpe;j Vida miyfshFk;.

miyfs; Njhd;Wk; tpjk;miyfs; Njhd;Wk; tpjk;miyfs; Njhd;Wk; tpjk;miyfs; Njhd;Wk; tpjk;miyfs; Njhd;Wk; tpjk;

mjpu;T vdg;gLtJ xU epiyj;j Gs;sp gw;wp ,U gf;fq;fspYk;

Vw;gLj;jg;gLk; re;jkhd ,af;fkhFk;. mNjNghd;W kPz;Lk; kPz;Lk; Vw;gLk;

mjhtJ Mtu;j;jd (periodic) ,af;fkhFk;. ths; myF xd;wpd; mjpu;T>

,irf;fit xd;wpd; mjpu;T> Xa;tpYs;s ePu; Nkw;gug;G kPJ epiyf;Fj;jhff;

fy;nyhd;iw ,Lk;NghJ Vw;gLk; ePu;j;Jzpf;iffspd; ,af;fk; Nghd;wd

md;whlk; ehk; fhZk; mjpu;TfSf;F rpy cjhuzq;fshFk;.

cU 1.1 ePupy; fy; ,Ltjdhy; Njhd;Wk; miy

nraw;ghL 1.1nraw;ghL 1.1nraw;ghL 1.1nraw;ghL 1.1nraw;ghL 1.1

 mfd ;w jho p xd ;w pDs ;

fhzg ;gLk ; mirtw ;w e Pu ;

Nkw;gug;gpy; rpWfy; xd;iw

nkJthf tPo;j;jp mtjhdpf;Ff.

     nraw;ghL 1.2nraw;ghL 1.2nraw;ghL 1.2nraw;ghL 1.2nraw;ghL 1.2
cU 1.2 ,y; fhl;bathW rkjs Nkw;gug;gpy; xU rpypq;fpiag; nghUj;Jf. rpypq;fpapd;

xU Kidia epiyahff; fl;b> RahjPd Kidia Kd;gpd;dhf mirf;Ff.

miy nry;Yk;; jpir

cU 1.2 rpypq;fpapy; mr;rpd; topNa Njhd;Wk; miyfs;

Jzpf;if mjpUk; jpir
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ePs;gf;f miyfs; ePs;gf;f miyfs; ePs;gf;f miyfs; ePs;gf;f miyfs; ePs;gf;f miyfs; / nel;lhq;F miyfs; nel;lhq;F miyfs; nel;lhq;F miyfs; nel;lhq;F miyfs; nel;lhq;F miyfs;

Xu;  miy ,af;fj;jpd;NghJ mt;T+lfj; Jzpf;iffs; miy

nry;Yk; jpirapy; mjpUkhdhy; mit ePs;gf;f miyfs; my;yJ

nel;lhq;F miyfs; vdg;gLk;.

cjhuzk;:-cjhuzk;:-cjhuzk;:-cjhuzk;:-cjhuzk;:-  (i) xU Kidapy; fl;ba rpypq;fpapd; RahjPd Kidia

mjd; mr;rpd; topNa Kd;gpd;dhf ,Of;Fk;NghJ

rpypq;fpapy; cUthFk; miy.

(ii) ,irf;ftu; my;yJ ths; myF mjpUk;NghJ tspapy;

cUthFk; miy.

,t;thW mirg;gjhy; Vw;gLk; Fog;gq;fs; rpypq;fpapd; Clhf

Ijhf;fy;> neUf;fy;fs; vd;wthwhff;  flj;jg;gLtij mtjhdpf;fyhk;.

,q;F mjp;u;Tfisf; flj;Jk; Clfkhfr; rpypq;fp fhzg;gLfpd;wJ.

ahNjDNkhu; Clfj;jpD}lhf my;yJ ntw;wplj;jpD}lhfahNjDNkhu; Clfj;jpD}lhf my;yJ ntw;wplj;jpD}lhfahNjDNkhu; Clfj;jpD}lhf my;yJ ntw;wplj;jpD}lhfahNjDNkhu; Clfj;jpD}lhf my;yJ ntw;wplj;jpD}lhfahNjDNkhu; Clfj;jpD}lhf my;yJ ntw;wplj;jpD}lhf

Xuplj;jpypUe;J ,d;Ndhu; ,lj;jpw;Fr; nry;Yk; Mtu;j;jd ,af;fk;Xuplj;jpypUe;J ,d;Ndhu; ,lj;jpw;Fr; nry;Yk; Mtu;j;jd ,af;fk;Xuplj;jpypUe;J ,d;Ndhu; ,lj;jpw;Fr; nry;Yk; Mtu;j;jd ,af;fk;Xuplj;jpypUe;J ,d;Ndhu; ,lj;jpw;Fr; nry;Yk; Mtu;j;jd ,af;fk;Xuplj;jpypUe;J ,d;Ndhu; ,lj;jpw;Fr; nry;Yk; Mtu;j;jd ,af;fk;

miy vdg;gLk;.miy vdg;gLk;.miy vdg;gLk;.miy vdg;gLk;.miy vdg;gLk;. miyfs; Xu; Clfj;jpD}lhff; flj;jg;gLk;NghJ

mt;T+lfj; Jzpf;iffs; Mtu;j;jd miritf; fhl;Lfpd;wd. ,t;

Mtu;j;jd mirT xU epiyahd Gs;sp gw;wp Nky;fPohf my;yJ

Kd;gpd;dhf mikayhk;. ePupy; miyfs; flj;jg;gLifapy; ePu;j;

Jzpf;iffs; Nky;fPohf mirfpd;wd my;yJ mjpu;fpd;wd. rpypq;fpapy;

miy flj;jg;gLifapy; Jzpf;iffs; Kd;gpd;dhf mirfpd;wd my;yJ

mjpu;tilfpd;wd. ,t;thW> miyfs; Xu; Clfj;jpy; flj;jg;gLk;NghJ>

mt;T+lfj; Jzpf;iffs; ,lk; ngau;tjpy;iy. xU Jzpf;if

miyAk;NghJ (mjpUk;NghJ) kW Jzpf;iff;Fr; rf;jpia toq;Ftjhy;>

miy nry;Yk; jpirapy; rf;jp flj;jg;gLfpwJ.

Xu; Clfj;jpD}L miy nry;Yk; jpir rhu;ghf Clfj;Jzpf;iffs;

,aq;Fk; tpjj;jpd; mbg;gilapy; miyfs; ,uz;L tifg;gLk;.

1. ePs;gf;f miyfs; / nel;lhq;F miyfs; (longitudinal waves)

2. FWf;F miyfs; / mfyhq;F miyfs; (transverse waves)

cU 1.3 rf;jp CLflj;jg;gLk; jpir

neUf;fy;

Ijhf;fy; ;

Jzpf;if mjpUk; jpir

miy gazpf;Fk; jpirAk;

rf;jp CLflj;jg;gLk; jpirAk; miy gazpf;Fk; jpirAk;

rf;jp CLflj;jg;gLk; jpirAk;
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FWf;F miyfs; FWf;F miyfs; FWf;F miyfs; FWf;F miyfs; FWf;F miyfs; / mfyhq;F miyfs; mfyhq;F miyfs; mfyhq;F miyfs; mfyhq;F miyfs; mfyhq;F miyfs;

miy nry;Yk; jpirf;Fr; nrq;Fj;jhf mt;T+lfj; Jzpf;iffs;

mjpUkhdhy; mt;tiy FWf;F miy vdg;gLk;.

cjhuzk; (i) mikjpahd ePu;g;gug;gpy; rpW fy;ypid ,Lk;NghJ mq;F

Vw;gLk; Fog;gq;fs;.

(ii) xU Kidapy; epiyahff; fl;ba fapw;wpd; my;yJ

rpypq;fpapd; kWKidia mjd; mr;rpw;F nrq;Fj;jhf

Nky;fPohf mirf;Fk;NghJ mtw;wpy; Njhd;Wk; miy

(iii) xsp miy

tspapy; ths; myF my;yJ ,irf;ftu; xU epiyj;j Gs;spapy;

,Ue;J xU jpirapy; mirAk;NghJ mLj;Js;s tspj;Jzpf;iffs;

neUf;fg;gl;Lr; nrwpthFk;. ,J neUf;fy;neUf;fy;neUf;fy;neUf;fy;neUf;fy; vdg;gLk;. njhlu;e;J ths;

myF my;yJ ,irf;ftu; Kd;du; mire;j jpirf;F vjpu;j;jpirapy;

mirAk;NghJ tspj; Jzpf;iffSf;fpilNa ,ilntsp mjpfupj;J

Jzpf;iffs; IjhFk;. ,J Ijhf;fy;Ijhf;fy;Ijhf;fy;Ijhf;fy;Ijhf;fy; vdg;gLk;. ,t;thW thsyF

my;yJ ,irf;ftu;> xU epiyj;j Gs;sp gw;wp ,UGwkhfTk; mjpUk;

NghJ tspg;gilapy; neUf;fYk; Ijhf;fYk; khwpkhwpj; Njhd;Wk;. ,jd;

%yk; tspg;gilapD}L rf;jp flj;jg;gLk;.

nraw;ghL 1.3nraw;ghL 1.3nraw;ghL 1.3nraw;ghL 1.3nraw;ghL 1.3
mikjpahd ePu;g;; gug;gpy; rpWfy;iy ,l;Lf; Fog;gj;jpid Vw;gLj;Jf.

gpd;du; mf;Fog;gq;fspd;kPJ kpfTk; ,Nyrhd gpshj;jpf;F my;yJ

Nrhw;wpg;ge;J cUz;ilfis ,l;L mtjhdpf;Ff.

,q;F ePuiyfs; ePu; Nkw;gug;gpd; topNa nry;Yk; mNjNtis

Nkw;gug;G kPJs;s gpshj;jpf;F my;yJ Nrhw;wpg;ge;J cUz;ilfs;

ePuiyfSld; Kd;Ndhf;fpr; nry;yhJ. vdpDk;> mJ Nky;Nehf;fpAk;

fPo;Nehf;fpAk; ,aq;Fk;. ,jd;gb ePupy; miy nry;Yk;NghJ ePu;j; Jzpf;iffs;

mjw;Fr; nrq;Fj;jhf NkYk; fPOk; mjpu;tiltijf; fhzyhk;.

ePu;g;gug;gpy; fy; xd;iw ,Lk;NghJ Njhd;Wk; Fog;gq;fs; vt;thW

Vw;gLfpd;wd vdg;ghu;g;Nghk;. fy; Vw;gLj;Jk; mKf;fk; fhuzkhf mjd;

ePu; Nkw;gug;G fPopwq;fp xU jhopia cUthf;Fk;. mjd; kWjhf;fk;

kw;Wk; %yf;$w;wpilf; ftu;r;rp Mfpatw;why;; jhopiar; #o cs;s ePu;

NknyOe;J ,UGwKk; Kbfis cUthf;Fk;. ,g;NghJ jhopapYk;

KbapYk; cs;s ePupd; mKf;f NtWghL fhuzkhf ePu;g;gug;G jd;

Muk;g epiyf;F tu vj;jdpf;Fk;. mt;thW tu KaYk;NghJ Kbahf

,Ue;j ePu;g;gug;G Xa;Tj;jhdj;ijf; fle;J jhopahfTk; jhop KbahfTk;

khWk;. ,t;thW ePu;g;gug;gpy; fy; ,lg;gl;ljhy; Vw;gl;l Fog;gk;> jhopahfTk;

KbahfTk; njhlu;e;J gutpr; nry;Yk;.
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kPbwd;kPbwd;kPbwd;kPbwd;kPbwd;     (Frequency) - f

xU  nrf;fdpy; Vw;gLk; mjpu;Tfspd; vz;zpf;if my;yJ XuyF

Neuj;jpy; Vw;gLk; rf;fuq;fspd; vz;zpf;if kPbwd; vdg;gLk;. ,jd;

myF N`l;];. ,J Hz vdf; Fwpf;fg;gLk;. Xu; mjpu;tpd;NghJ xU G+uz

rf;fuk; cUthFk;.

miyapd; fjpmiyapd; fjpmiyapd; fjpmiyapd; fjpmiyapd; fjp ; ; ; ; ; (Speed of a wave) - v

xU nrf;fdpy; miy nry;Yk; J}uNk miyapd; fjpahFk;. ,jd;

myF m s-1 my;yJ kPw;wu; / nrf;fd;. Xu; miyapaf;fj;jpd; miy ePsk; λ

vdTk; kPbwd; f vdTk; vLj;Jf; nfhz;lhy;> mt;tiyapaf;fj;jpy; Kjy;

cUthfpa miy xU nrf;fdpd; gpd; f λ  J}uk; nrd;wpUf;Fk;. vdNt>

mt;tiy nrd;w J}uk; mjhtJ v  = f λ   mt;tiyapd; fjp (v) MFk;.

miyePskmiyePskmiyePskmiyePskmiyePsk ; ; ; ; ; (Wave length) - λλλλλ

Xu; miyapaf;fj;jpy; mLj;Js;s xNu epiyfspd; ,U

jhdq;fSf;fpilNa cs;s J}uk; miyePskmiyePskmiyePskmiyePskmiyePsk; vdg;gLk;. ,J miynahd;wpd;

KOr; rf;fuj;ijg; gpujpgypf;Fk;. miy vdg;gLtJ ,t;thwhd rf;fuq;fs;

gytw;why; Mdnjhd;whFk;. ,jd; myF kPw;wu; (m) MFk;.

tPr;rktPr;rktPr;rktPr;rktPr;rk ; ; ; ; ; (Amplitude) - a

Xu; miyapaf;fj;jpy; xU Jzpf;if mjd; Muk;g epiyapypUe;J

xU jpirapy; milAk; cr;r ,lg;ngau;r;rpNa tPr;rktPr;rktPr;rktPr;rktPr;rk; MFk;. ,jd;

myF kPw;wu; (m) MFk;.

Kb

cU 1.4 FWf;F miyfs;

miy nry;Yk; jpirAk;

rf;jp CL flj;jg;gLk; jpirAk;

cU 1.5 miy ,af;fk; fhl;lg;gLk; Kiw

miy ePsk;

tPr;rk;

jhop

miy nry;Yk; jpirAk;

rf;jp CL flj;jg;gLk; jpirAk;

ePupy; Vw;gLk; miy

Kb

jhop
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vkJ #oypy; fhzg;gLk; miy ,af;fq;fis mit CLflj;jg;gLk;

Clfj;jpd; mbg;gilapy; ,U ngUk; gFjpfshfg; gpupf;fyhk;.

(i) nghwpKiw miyfs; (mechanical waves)

(ii) kpd;fhe;j miyfs; (electromagnetic waves)

nghwpKiw miyfs;nghwpKiw miyfs;nghwpKiw miyfs;nghwpKiw miyfs;nghwpKiw miyfs;

miynahd;W nry;tjw;F rlg;nghUs;fshyhd Clfk; Njitg;gLk;

miyfs; nghwpKiw miy tifiar; Nru;e;jit. cjhuzk;:-

xypaiyfs;> ePu; Nkw;gug;gpy; Vw;gLk; Fog;gq;fs;> fapW my;yJ  rpypq;fpapy;

cUthFk; miyfs;> Gtpajpu;T miyfs;.

cjhuzk; :- 512 Hz kPbwidf; nfhz;l ,irf;ftu; mjpUk;NghJ cUthFk;

miyapd; ePsk; 0.65m Mapd; miyapd; fjpapidf; fhz;f.

,irf;ftupd; mjpu;ntz; = 512 Hz

cUthfpa miyapd; ePsk; = 0.65 m

V = f λ  ,y; gpujpapl;lhy;

                                /V    = 512  x 0.65

= 332.8 m s-1

1.2 miyapd; tiffs;1.2 miyapd; tiffs;1.2 miyapd; tiffs;1.2 miyapd; tiffs;1.2 miyapd; tiffs;

vkJ Rw;whlypy; rf;jp Xuplj;jpypUe;J ,d;Ndhu; ,lj;jpw;F

miyapaf;fk; %yk; flj;jg;gLfpwJ. xsp> xyp> ntg;gk; Nghd;witAk;

miy tbtpNyNa flj;jg;gLfpd;wd. xyp miyfs; flj;jg;gLtjw;F

Xh; Clfk; Njitahf cs;sJ. #upad;> cLf;fs; vd;gtw;wpypUe;J

Gtpia te;jilAk; xsp> ntg;gk; Nghd;wit mz;lntspapypUe;J

ntw;wplj;jpD}lhfNt Gtpia te;jilfpd;wd. nrt;tha; Nghd;w gpw

Nfhs;fisr; nrd;wile;j tpz;ntsp Xlq;fspypUe;J mDg;gg;gLk;

jfty;fSk; miy tbtpNyNa Gtpia te;jilfpd;wd. ,t;tiyfs;

kpd;fhe;j miyfs; vd miof;fg;gLfpd;wd.

miyfs;

nghwpKiw miyfs; (flj;jg;gLtjw;F

Clfk; mtrpak;)

ePs;gf;f miyfs;
c-k;: xypaiyfs;> xU Kid

epiyg;gLj;jg;gl;l rpypq;fpapd;

RahjPd me;jj;ij Kd;

gpd;dhf mirf;Fk;NghJ

Njhd;Wk; miyfs;.

kpd;fhe;j miyfs;

(flj;jg;gLtjw;F Clfk;

mtrpak; ,y;iy)

FWf;F miyfs;

c-k;: xsp> ntg;gf; fjph;tPr;R>

vf;]; fjph;fs;> NubNah

miyfs;> Ez;ziyfs;.

FWf;F miyfs;

c-k;: xU Kid

epiyg;gLj;jg;gl;l fpilahd

rpypq;fpia NkYk; fPOk;

mirf;Fk;NghJ Njhd;Wk;

miyfs;.
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xypaiyfs;xypaiyfs;xypaiyfs;xypaiyfs;xypaiyfs;

kdpjdpd; Fuy;> tpyq;Ffspd; rj;jq;fs;> thfdq;fspd; ~N`hz;|>

kzpnahyp Nghd;wit ehk; Rw;whlypy; Nfl;Fk; xypfshFk;. ,t;nthypfs;

vy;yhk; mjpu;Tfs; %yNk Vw;gLj;jg;gLfpd;wd. tpyq;Ffspd; xypfs; mtw;wpd;

njhz;ilapy; cs;s Fuy;ehz;fs; mjpu;tjd; %yk; gpwg;gpf;fg;gLfpd;wd.

kdpjupy ; Fuy;ehz;fspd; mjpu ;Tfs; ehtpd; mirT %yk;

fl;Lg;gLj;jg;gLtjhy; nkhop cUthf;fg;gLfpwJ. Vida tpyq;Ffspy;

,t;thwhd fl;Lg;ghLfs; ,y;yhjjdhy; mjpu;Tfs; rj;jkhf ntspNaWfpd;wd.

,t;nthypfs; vy;yhk; tspapy; ePs;gf;f miyfshff; flj;jg;gLfpd;wd.

Gtpajpu;T miyfs;Gtpajpu;T miyfs;Gtpajpu;T miyfs;Gtpajpu;T miyfs;Gtpajpu;T miyfs;

,aw;ifapy; Gtpapd; cl;gFjpapy; Vw;gLk; ntbg;Gfs; my;yJ

GtpNahLfspilNa Vw;gLk; NkhJifapd; fhuzkhf Gtpajpu;T Vw;gLk;.

Gtpj;jfLfspd;; NkhJifapd;NghJ rLjpahd rf;jpf; fhyy; Vw;gLk;. ,jd;NghJ

Njhd;Wk; Gtpajpu;T miyfs; Gtpapd; Nkw;gug;ig kpf Ntfkhf te;jiltjdhy;

G+kpajpu;r;rp epiyik (epyeLf;fk;) Vw;gLk;. epyeLf;fk; Gtp Nkw;gug;gpd; kPJ

vt;tplj;jpYk; (jiu my;yJ flypd; mbg;gFjp) Vw;glyhk;.

GtpeLf;fk; Njhd;Wkplk; Ftpak; vdg;gLk;. Nkd;ikaj;jpypUe;J

miyfs; ,uz;L tpjq;fspy; Njhd;Wk;;. mit Nkw;gug;G miyfs;>

clyf miyfs; vd;gdthFk;. Nkw;gug;G miyfs; Gtpapd; Nkw;gug;G

topNa nrd;W ghjpg;ig Vw;gLj;Jk;. ,it FWf;fiyfshFk;.

clyf miyfs; Kjyhd (P), Jizahd (S) miyfs; vd ,U

tifg;gLk;. Kjyhd miyfs; kpf Ntfkhfr; nry;Yk; nel;lhq;F

miyfshFk;. Jizahd miyfs; XusT Ntfk; Fiwe;j FWf;fiyfshFk;.

,t;tif miyfs; Gtpapd; cl;gFjpapD}lhfTk; nry;Yk; Mw;wYilait.

GtpeLf;fkhdp %yk; ,t;Tlyf miyfspd; tUifia ,yFthf ,dq;fhz

KbAk;. Gtpapd; cl;gFjpia Ma;tjw;F ,it cjTfpd;wd.

Mokw;w ePupy; Njhd;Wk; miyfs;Mokw;w ePupy; Njhd;Wk; miyfs;Mokw;w ePupy; Njhd;Wk; miyfs;Mokw;w ePupy; Njhd;Wk; miyfs;Mokw;w ePupy; Njhd;Wk; miyfs;

Mokhd fly;ePupy; Njhd;Wk; miyfs; Mokw;w fiug;gFjpapy;

Njhd;Wk;NghJ rf;funkhd;iwg; G+uzg;gLj;j Kbahikahy;  ePs;tl;l

(elliptical) tbitg; ngWk;. ,jd;NghJ Mok; kpff; Fiwthf ,Uf;Fk;

,lq;fspy; ePu;j; Jzpf;iffs; jk; ,af;fj;jpd; fPo;g;gFjpiag; G+u;j;jpnra;a

Kbahky; ghupa rupitAk; NknyoiyAk; Vw;gLj;Jk;. ,jdhy; Mok;

Fiwthd gFjpfspy; miyfs; njhlu;e;J gazpf;fhJ.

Rdhkp miyfSk; Mokw;w ePupy; Njhd;Wk; miyfs; Nghd;witNa

MFk;. Rdhkp miyfs; Mokhd flypd; mbg; gFjpfspy; Vw;gLk;

Gtpajpu;Tfspdhy; cUthfpd;wd. Muk;gj;jpy; ,t;tiyfspd; miyePsk;
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  ( )

cU 1.6 NknyOk; Rdhkp miy

E}w;Wf;fzf;fhd fpNyhkPw;wu; tiu mjpfkhfTk; tPr;rk; FiwthfTk; fhzg;gLk;.

,jdhy; rf;jp ,og;G FiwthFk;. ,t;tiyfs; fiuia neUq;Fk;NghJ

mtw;wpd; miyePsk; 10 m ,Yk; Fiwtile;J tPr;rk; mjpfupf;Fk;. fiuf;F

kpf neUf;fkhf tUk;NghJ ,t;tiyfspd; tPr;rk;  kpf cau;thf ,Ug;gjdhy;

,uhl;rj Rdhkp miyfshf mit fiuiaj; jhf;Ffpd;wd.

flw;gLf;ifapy; Vw;gLk; epyeLf;fk;> vupkiyfs; ntbj;jy;> kz;rupT>

flYf;F mbapy; eilngWk; guPl;rp;j;jy;fs; fhuzkhf Vw;gLk; ntbg;Gfs;>

vupfw;fs; tPo;jy; Nghd;wdTk; Rdhkp epiyik Vw;glf; fhuzkhFk;.

Vw;wk; ngw;w Jzpf;iffs; mjpUk; Ntfk; NtWgLtjhy; cUthFk;
kpd;fhe;j miyapd; Ntfk; khWgLtjpy;iyahapDk;> mtw;wpd; kPbwd;>
miyePsk; vd;gd khWgLfpd;wd. ,jdhy;> kpd;fhe;j miyfs; ntt;NtW
,ay;Gfisf; nfhz;ldthff; fhzg;gLfpd;wd. cau; miyePsKk; jho;
kPbwDk; nfhz;lit thndhyp miyfshfTk;> cau; kPbwDk; FWfpa
miyePsKk; nfhz;lit fhkh  miyfshfTk; fhzg;gLfpd;wd.

X, Y, Z vd;git xd;Wf;nfhd;W

nrq;Fj;jhd jsq;fs;

E - kpd;Gyk;

B - fhe;jg;Gyk;

O X - miy nry;Yk; jpir

O

cU 1.7 kpd;fhe;j miy

kpd;fhe;j miyfs;kpd;fhe;j miyfs;kpd;fhe;j miyfs;kpd;fhe;j miyfs;kpd;fhe;j miyfs;     (Electromagnetic Waves)

,t;tiyfs; kpd;fhe;jg; Gyq;fshy; Vw;gLfpd;wd. Vw;wk; ngw;w

Jzpf;iffs; my;yJ ,yj;jpud;fs; mjpUk;NghJ mtw;wpypUe;J fjpu;g;ghf

kpd;fhe;j miyfs;  cw;gj;jpahfpd;wd. ,k;kpd;fhe;j miyfshdJ

xd;Wf;nfhd;W nrq;Fj;jhd jsq;fspy; mjpUk; kpd;Gyj;ijAk;;  fhe;jg;

Gyj;ijAk; nfhz;ld. ,t;tpU Gyq;fSf;Fk; nrq;Fj;jhd jpirapy;

kpd;fhe;j miy fhzg;gLk;.
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Ez;ziyfs; Ez;ziyfs; Ez;ziyfs; Ez;ziyfs; Ez;ziyfs; (Microwaves)

,it thndhyp njhiyf;fhl;rp miyfis tpl mjpu;ntz; $ba

miyfshFk;. njhlu;ghlypYk; Nulhu; fUtpapYk;  ,t;tiyfs;

gad;gLj;jg;gLk;. Ez;ziyf; fdypfspYk;; (micro wave oven) ,it

gad;gLfpd;wd. czTg; gjhu;j;jq;fspD}L ,t;tiyfs; nrYj;jg;gLk;NghJ

gpwg;gpf;fg;gLk; ntg;gk; fhuzkhf> czTg; gjhu;j;jq;fs; Ntf

itf;fg;gLfpd;wd. ,jdhy;> czTg; nghUs;fs; tpiuthfTk; tpidj;jp

wdhfTk; Fiwe;j Nghriz ,og;GlDk; rikay; nra;ag;gLfpd;wd.

kpd;fhe;j miyapd; ,ay;Gfs;kpd;fhe;j miyapd; ,ay;Gfs;kpd;fhe;j miyapd; ,ay;Gfs;kpd;fhe;j miyapd; ,ay;Gfs;kpd;fhe;j miyapd; ,ay;Gfs;

♦ ,it flj;jg;gLtjw;F Clfk; mtrpak; ,y;iy.

♦ ,it FWf;F miyfshFk;.

♦ ,it ntw;wplj;jpy; 3 × 108 m s -1 Ntfj;jpy; gazpf;Fk;.

♦ ,it kpd;dpay;GfisAk; fhe;j ,ay;GfisAk; nfhz;ljhff; fhzg;gLk;.

♦ Xuplj;jpypUe;J NtNwhu; ,lj;jpw;F rf;jpia CLflj;jf;$baJ.

♦ njwpg;G tpjpfSf;Fk; KwpT tpjpfSf;Fk; mikthdJ.

♦ Vw;wkw;wJ.

thndhyp> njhiyf;fhl;rp miyfs;thndhyp> njhiyf;fhl;rp miyfs;thndhyp> njhiyf;fhl;rp miyfs;thndhyp> njhiyf;fhl;rp miyfs;thndhyp> njhiyf;fhl;rp miyfs;

,it thndhyp> njhiyf;fhl;rp kw;Wk; nry;yplj; njhiyNgrp
njhlu;ghlYf;Fg; gad;gLk; miyfshFk;. kpd;fhe;j miyfSs; $ba
miyePsj;ijf; nfhz;l miyfshFk;. ,tw;wpy; kHz tPr;rpDs; mlq;Fk;
miyfs; AM  (tPr;r kl;birg;G) thndhyp miyfshfTk; MHz tPr;rpDs;
mlq;Fk; miyfs; FM thndhyp (kPbwd; kl;birg;G) miyfshfTk;
njhiyf;fhl;rp miyfshfTk; fhzg;gLk;.

.

,tw;wpw;fpilNa thndhyp miyapypUe;J KiwNa Ez;ziy (micro-
wave)> nrq;fPo;f; fjpu;g;G (infrared -IR)> fl;GydhFk; xspaiyfs; (visible
light)> fopa+jhf; fjpu;g;G (UV)> X fjpu;g;G Nghd;witAk; fhzg;gLk;.

miy ePsk;

kPbwd;

cU 1.8 kpd;fhe;j miyfspd; tiffs; - cau; miy ePsKk; jho; kPbwDk; nfhz;l

miyfs; njhlf;fk; FWfpa miy ePsKk; cau; kPbwDk; nfhz;l miyfs; tiu

nrq;fPo;f; fjpu;fs;nrq;fPo;f; fjpu;fs;nrq;fPo;f; fjpu;fs;nrq;fPo;f; fjpu;fs;nrq;fPo;f; fjpu;fs;     (Infra-red Rays)

,it> Ez;ziyfis tpl cau;e;j mjpu;ntz;izf; nfhz;lit.
,it ntg;gf; fjpu;g;GfshFk;. vy;yhg; nghUs;fSk; mtw;wpd; ntg;g
,og;gpd;NghJ nrq;fPo;f; fjpu;fis ntspNaw;Wfpd;wd. nrq;fPo;f; fjpu;fis
cwpQ;Rtjhy; nghUs;fspd; ntg;gepiy cau;tilfpwJ. ntapypy;
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nghUs;fis cyu;j;Jk;NghJ nrq;fPo;f;; fjpu;fisNa ehk; gad;gLj;J
fpd;Nwhk;. nrq;fPo;f; fjpu;g; Gyq;$u; ; fkuhf;fspYk; njhiyf;

fl;Lg;gLj;jpfspYk; ,t;tiyfNs gad;gLfpd;wd.

fl;GydhFk; xspaiyfsfl;GydhFk; xspaiyfsfl;GydhFk; xspaiyfsfl;GydhFk; xspaiyfsfl;GydhFk; xspaiyfs ; ; ; ; ; (Visible light)

ehshe;jk; ehk; #oiyg; ghu;g;gjw;F cjTk; xsp miyNa
,JthFk;. kpd;fhe;j miyfspy; Gyg;glf;$ba miy ,JthFk;.
,aw;ifahf> ,t;nthsp #upad;> cLf;fs; vd;gtw;wpypUe;J Gtpia
te;jilfpd;wJ. fl;GydhFk; xsp 7 epwq;fshyhdJ. mit Cjh>
fUePyk;> ePyk;> gr;ir> kQ;rs;> nrk;kQ;rs;> rptg;G vd;gdthFk;. ,it

xt;nthd;Wf;Fk; ntt;NtW miyePsk; cz;L.

fopa+jhf; fjpu;fs; fopa+jhf; fjpu;fs; fopa+jhf; fjpu;fs; fopa+jhf; fjpu;fs; fopa+jhf; fjpu;fs; (Ultra - violet)

vkJ Njhypy; tpw;wkpd; D njhFg;gpw;Fk; Njhypd; epwkhw;wj;jpw;Fk;
fopa+jhf; fjpu;fNs fhuzkhFk;. ,f;fjpu;fs; mjpf nrwptpy; fhzg;gLkhapd;
mJ tpopj;jpiuiag;; ghjpg;gJld; epw%u;j;j tpfhuk; fhuzkhf Njhw;
Gw;WNehiaAk; cUthf;Fk;. GNshnuhspu;Tg; gjhu;j;jq;fs; fopa+jhf;
fjpu;fis cs;nsLj;J nts;nshspf; fjpu;fis ntsptpLfpd;wd.
GNshnuhspu;T kpd;Fkpo;fspy; (fluorescent  tubelight) FohapYs;s thAt+lhf
kpd;Ndhl;lk; ghAk;NghJ fopa+jhf; fjpu;fs; gpwg;gpf;fg;gLfpd;wd. ,f;fjpu;fs;>
kpd; Fkpopd; cl;Gwf; fz;zhbapy; ; G+rg;gl;l GNshnuhspu; ;Tg;
gjhu;j;jq;fspdhy; cwpQ;rg;gl;L nts;nshspia ntspNaw;Wfpd;wd.
epwg;G+r;RfspYk; GNshnuhspu;Tr; Nru;itfs; fhzg;gLfpd;wd. ,it
rhjhuz xspapy; NtWghl;ilf; fhl;LtJ ,y;iy. Mdhy;> fopa+jhf;fjpu;fs;
gLk;NghJ ftu;r;rpfukhd kpDkpDg;igf; fhl;Lfpd;wd. fopa+jhf; fjpu;fNs
tq;fpfspy; Nghyp ehzaj;jhs;fisf; fz;Lgpbg;gjw;Fk; NkYk;> ,it
nghUs;fspy; fhzg;gLk; ntbg;Gfs;> fPwy;fs; vd;gtw;iw mwpaTk;
gad;gLj;jg;gLfpd;wd. nts;is MilfSf;F NkYk; ntz;ikiaj;
jUk; ryitj; J}s;fspYk; GNshnuhspu;Tr; Nru;itfs; fhzg;gLfpd;wd.
,it fOtg;gl;l Milfspy; fhzg;gLk;NghJ #upa xspapYs;s fop;a+jhf;

fjpu;fis cwpQ;Rtjdhy; Nkyjpf ntz;ikiaj; jUfpd;wd.

X fjpu;fs fjpu;fs fjpu;fs fjpu;fs fjpu;fs; (X - Rays)

,it kpfTk; cau;e;j mjpu;ntz;fisf; nfhz;l miyfshFk;.
,t;tiyfs; cau;rf;jpiaf; nfhz;Ls;sjhy; cliy CLUtpr;
nry;yf;$ba Mw;wiyf; nfhz;Ls;sd. ,jdhy;> ,f;fjpu;fs; kUj;Jtj;
Jiwapy; X fjpu;g;;glq;fis vLg;gjw;Fg; gad;gLfpd;wd. ,g;glq;fs;
epow;glq;fshFk;. ,jd; %yk; vd;GfisAk; epwk; Cl;lg;gl;l
,ioaq;fisAk; ,dq;fhzyhk;. mj;Jld; ,f;fjpu;fs; cNyhf

,izg;gpYs;s FiwghLfisf; fz;lwpa cjTtJld;> mZf;fspd;

cgJzpf;iffspd; guk;giyf; fz;lwptjw;Fk; gad;gLfpd;wd. X fjpu;fs; guk;giu

myF tpfhuj;ij Vw;gLj;jTk; mjd; fhuzkhf Gw;WNeha; Vw;glTk; fhuzkhfyhk;.
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'

cUtpy ; fhl ;bathW xU

cgfuzj;ij Ma;$lj;jpy; mikf;f.

ntw;wp;lg;gk;gpia njhopw;gl itf;FKd;

k pd ;kzpia ,af ;Ff. ,g ;NghJ

kpd;kzpapd; xypapid ePq;fs; Nfl;fyhk;.

gpd;> kpd;kzp xypj;Jf;nfhz;Ls;sNghJ

ntw;wplg; gk;gpiaj; njhopw;glitj;J>

kzpr;rhbapYs;s tspia ntspNaw;Wf.

mg;NghJ kpd;kzpapd; xyp gbg;gbahff;

Fiwe;J gpd; Kw;whff; Nfl;fhJ.

1.3 xyp miyfspd; CLflj;jy1.3 xyp miyfspd; CLflj;jy1.3 xyp miyfspd; CLflj;jy1.3 xyp miyfspd; CLflj;jy1.3 xyp miyfspd; CLflj;jy;

mjpu;T fhuzkhfNt xyp cz;lhf;fg;gLfpwJ. xyp> Xuplj;jpypUe;J

,d;Ndhu; ,lj;jpw;Fg; gazk; nra;tNj xyp CLflj;jy; vdg;gLk;.

,t;thW xyp CLflj;jg;gLtjw;F Xh; Clfk; mtrpak;. xyp

ntw;wplj;jpD}lhff; flj;jg;glkhl;lhJ. nel;lhq;F miytbtpy;

CLflj;jg;gLk;. kio ehl;fspy; ,b Njhd;Wtjw;F rpy fzq;fs;

Kd;djhf kpd;dy; Njhd;Wtij mtjhdpf;fyhk;. ,q;F ,bAk; kpd;dYk;

xNu fzg;nghOjpy; Njhd;wpajh? my;yJ ntt;NtW fzg;nghOjpy;

Njhd;wpajh? kpd;dYk; ,bAk; xNu Neuj;jpNyNa Njhd;Wfpd;wd. vdpDk;>

xsp> xypia tpl tpiuthfg; Gtpia te;jilAk;. vdNt> kpd;dy;

Njhd;wpa rpwpJ Neuj;jpd; gpd;Ng ,bNahir Nfl;Fk;.

xg;gilxg;gilxg;gilxg;gilxg;gil 1.2
jpz;kk;> jputk;> thA vd;gdtw;wpd; Jzpf;iffspd; xOq;fikg;gpw;Fk;

xyp nfhz;L nry;yg;gLk; tpjj;jpw;Fk; ,ilNaahd njhlu;ig tpsf;Ff.

njhlu;e;J ntw;wplg; gk;gpia mfw;wp kzpr;rhbAs; tspiar;

nry;y tpLf. mg;NghJ kPz;Lk; kzpnahypia ePq;fs; Nfl;fyhk;.
,tw;wpypUe;J xyp flj;jg;gLtjw;F Clfk; mtrpak; vdTk;>
ntw;wplj;jpD}L xyp flj;jg;glhJ vdTk; $wyhk;.
jpz;kk;> jputk; Nghd;w Clfq;fspD}lhfTk; xyp flj;jg;gLk;.

tspapy; xypapd; fjp = 330 m s-1

ePupy; xypapd; fjp; = 1 461 m s-1

cUf;fpy; xypapd; fjp = 5 600 m s-1

xg;gil1.1xg;gil1.1xg;gil1.1xg;gil1.1xg;gil1.1
,bkpd;diy cUthf;Fk; Kfpy; $l;lj;Jf;Fk; jiuf;Fk; ,ilapyhd

cauj;ij cq;fshy; mwpa KbAkh?

kpd;dy; Njhd;wpa Neuj;ijf; Fwpj;Jf;nfhs;f. ,b Njhd;Wk; Neuj;ijf;

Fwpj;Jf;nfhs;f. tspapy; xypapd; Ntfk; 330 ms-1 vdf; nfhz;L

KfpYf;fhd J}uj;ijf; fhz;f.

cU 1.9

,wg;gu;g;

gl;bif

kpd;kzp

kzpr;rhb

ntw;wplg;gk;gp
cU 1.9

kpd; toq;fy;
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xypj; njwpg;Gxypj; njwpg;Gxypj; njwpg;Gxypj; njwpg;Gxypj; njwpg;G

xsp njwpg;giltijg; Nghd;Nw xypAk; njwpg;gilfpd;wJ. fbdkhd

js Nkw;gug;Gfspy; xypgLk;NghJ xspj; njwpg;G tpjpfSf;F mikaNt

xypAk; njwpg;gilfpd;wJ.

vjpnuhypvjpnuhypvjpnuhypvjpnuhypvjpnuhyp

fw;ghiwj; njhlu;fSf;fpilapNyh my;yJ kiyabthuj;jpNyh

nrd;W rpwpJ njhiytpy; epd;W nfhz;L $f;FuypLk;NghJ rpwpJ Neuj;jpd;

gpd; Muk;g xypianahj;j mNjnahyp kPz;Lk; Nfl;Fk;. ,J vjpnuhyp

(Echo) vdg;gLk;. xypahdJ xU jlq;fy; kPJ gl;Lj; njwpg;gile;J

kPz;Lk; vkJ fhij te;jiltNj ,jw;Ff; fhuzkhFk;.

ahNjDk; Xu; xyp czug;gl;lJk; mJ vkJ fhjpDs;

nrf;fd;fs; tiu epiyj;jpUf;Fk;. vdNt> vjpnuhypnahd;W Nfl;gjw;F

Muk;g xypf;Fk; mjd; vjpnuhypf;Fk; ,ilg;gl;l Neuk; 1/10 nrf;fdpYk;

$lthapUj;jy; Ntz;Lk;.

tspapy; xypapd; Ntfk; = 330 ms-1 mjhtJ

xU nrf;fdpy; tspapy; xyp nrd;w J}uk; = 330 m

1/10s ,Ds; tspapy; xyp nrd;w J}uk; = 330 ×

= 33 m

,jd; gb vjpnuhyp Nfl;f Ntz;Lkhapd; xyp 33 m J}uk; gazpj;jpUf;f Ntz;Lk;.

vdNt> xypKjYf;Fk; jlf;fpw;Fk; ,ilg;gl;l J}uk; =        = 16.5 m

mz;zsthf 17 m MFk;.

Muk;g xypg;Gyd; kiwa Kd;du; mjd; njwpg;nghyp vkJ fhij

te;jiltjhy; xNu xyp vkJ fhjpDs; ePz;l Neuk; epiyj;jpUg;gJ

Nghy; Njhd;Wk;. ,J njwpg;nghypj;jy; (reveberation) vdg;gLk;. xg;gkhd

Nkw;gug;Gfs; kPJ xyp xOq;fhfj; njwpg;gilAk;. fuLKulhd Nkw;gug;Gfs;

kPJ xyp xOq;fhfj; njwpg;gilahJ. vdNtjhd; Nfl;Nghu; $lq;fspd;

Rtu;fisf; fuLKulhf;Ftjd; %yk; vjpnuhyp; Fiwj;Jf;nfhs;sg;gLfpwJ.

1

10

33

2

1

10

cU 1'10

nraw;ghL 1.4nraw;ghL 1.4nraw;ghL 1.4nraw;ghL 1.4nraw;ghL 1.4

glj;jpy; fhl;bathW mOj;jkhd Rtupd; Kd;

fpilahd fljhrp ml;il kPJ P.V.C Foha;fisr;

rkkhd Nfhzr; rha;tpy; itf;fTk;. ,U

Foha;fSf;Fk; eLNt nrq;Fj;jhf gpwpnjhU jbj;j

ml;ilia itf;fTk;. xU Fohapd; Kidapy; bf;> bf; vd xypnaOg;Gk;

fbfhuj;ijg; gpbj;J kWFohapd; Kidapy; xUtiu> fhij itj;J

mtjhdpf;fr; nrhy;yTk;. mg;NghJ bf;> bf;> xyp njspthff; Nfl;gij

mtjhdpf;fyhk;. ,jw;Ff; fhuzk; fbfhu xyp Rtupy; gl;Lj; njwpg;gjhFk;.
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cU 1'11 fopnahypiag;

gad;gLj;jp flypd; Moj;ijj;

Jzpjy;

ePUf;F mbapy; Nkw;gb gad;fisg;

ngWtjw;F vjpnuhypkhdp (Ecosounder)

gad ;gLf pwJ. ,f ;fUtpa py ; ,Ue ;J

gpwg;gpf;fg;gLk; fopnahyp> jilfs; my;yJ

flw;gLf;iffspy; gl;L vjpnuhypahfj;

njwpg;gilAk;. ,;t;thW njwpg;gile;J tUk;

vjpnuhyp xypAzu; fUtpahy; jd;dpaf;fkhfg;

gjpag;gLk;. ,jw;Fupa NeuKk; Fwpf;fg;gLk;.

fly;ePupy; xypapd; Ntfk;> njupe;j xU khwpypg;

ngWkhdkhf ,Ug;gjhy;> njwpg;G ele;j

,lj;jpd; Moj;ijf; fzpj;Jf;nfhs;syhk;.

ntsthy; thapdhy; fopnahypiag;

gpwg ;gpj ;J mjd; vjpnuhyp (njwpg ;

nghyp)iaf; Nfl;gjd; %yk; Kd;dhy;

cs;s jilfis mwpe;J nfhs;fpwJ.

,jd; fhuzkhfNt mit ,Ul;bYk;

jilfs py ;  Nkhjhky ;  gwf ; ff ;

$baitahff; fhzg;gLfpd;wd.

vjpnuhypapd; gad;ghLvjpnuhypapd; gad;ghLvjpnuhypapd; gad;ghLvjpnuhypapd; gad;ghLvjpnuhypapd; gad;ghL
(i) flw;gLf;ifapd; Moq;fisf; fz;lwptjw;F
(ii) flypy; mkpo;e;j fg;gy;fspd; rpijtile;j gFjpfis mwptjw;F
(iii) flypy; vz;nza;g; gbTfis mwpe;Jnfhs;tjw;F
(iv) kPd;fs; $l;lkhftpUf;Fk; ,lq;fisf; fz;lwptjw;F
(v) ePu;%o;fpf; fg;gy;fspy; flw;gug;gpYs;s fw;ghiwfs; kw;Wk; jil

fspypUe;J jg;gpr; nry;tjw;F.

kdpjf; fhjpdhy; 20Hz - 20 000 Hz ,w;F ,ilg;gl;l kPbwd; nfhz;l

mjpu;Tfis xypahf czuKbAk;. 20000 Hz ,w;F Nkw;gl;l kPbwidf; nfhz;l

xypajpu;Tfs; fopnahyp (ultra sound) vdg;gLk;. ,f;fopnahypfis kdpjuhy; Nfl;Lzu

KbahJ> Mdhy;> ntsthy; kw;Wk; rpy tpyq;Ffspdhy; czuKbAk;.

xypapd; rpwg;gpay;Gxypapd; rpwg;gpay;Gxypapd; rpwg;gpay;Gxypapd; rpwg;gpay;Gxypapd; rpwg;gpay;G

ehk; #oypy; gy;NtW tpjkhd xypfisf; Nfl;fpNwhk;. ,bnahyp

fLikahdjhfTk; Fapypd; $ty; xyp ,dpikahdjhfTk; fhzg;gLfpd;wJ.

mNj Nghy;> Mz;fspd; Fuy; fufug;ghfTk; ngz;fspd; Fuy;

nkd;ikahdjhfTk; fhzg;gLk;. ,it vy;yhtw;wpw;Fk; xypapd;

rpwg;gpay;Ng fhuzkhFk;. xyp; 3 gpujhd rpwg;gpay;Gfisf; nfhz;lJ.

xg;gil1.3xg;gil1.3xg;gil1.3xg;gil1.3xg;gil1.3

 mYtyfq;fs;> rpdpkhf; nfhl;liffs; vd;gdtw;wpy; vjpnuhypia

,y;yhky; nra;tjw;Ff; filg;gpbf;fg;gLk; Kiwfis Muha;f.

cU 1.12 ntsthy; Kd;dhy;

cs;s jilia mwpe;J gwj;jy;



14,ytr tpepNahfj;jpw;fhf

cug;Gcug;Gcug ;Gcug ;Gcug ;G

Nksj;jpy; gykhfj; jl;Lk;NghJ cug;G $ba xypiaAk; nkJthfj;

jl;Lk;NghJ cug;G Fiwe;j xypiaAk; Nfl;fyhk;. cug;G> ,J

xypaiyapd; tPr;rj;jpy; jq;fpAs;sJ. xypapd; tPr;rk; mjpfkhapd;

cug;Gf;$ba xypAk; tPr;rk; Fiwthapd; cug;Gf; Fiwe;j xypAk; Nfl;Fk;.

xypaiy xd;wpdhy; vkJ  fhij Nehf;fpf; nfhz;L tug;gLk; rf;jpapd;

msT xypapd; cug;gpy; jq;fpAs;sJ.

<u;f;fg;gl;Ls;s je;jpnahd;iwg; gykhf mUl;Lk;NghJ mjd; %yk;

gpwg;gpf;fg;gLk; xypapd; cug;G $lthFk;. gykhf mUl;Ltjw;F ,iof;F

mjpfsT rf;jp toq;fg;gly; Ntz;Lk;. ,jd;NghJ ngwg;gLk; miyf;F

mjpfsT rf;jp fpilf;Fk;. ,io my;yJ nkd;rt;it ,t;thW <u;j;J

itf;;Fk;NghJ tPr;rKk; cug;Gk; mjpfupf;Fk;.

(i)    RUjp (pitch)

(ii)   cug;G (loudness)

(iii)  gz;G (quality )

RUjpRUjpRUjpRUjpRUjp

RUjp mjpu;ntz;zpy; jq;fpAs;sJ. xypapd; mjpu;ntz; mjpfkhapd;

gpwg;gpf;fg;gLk; xypapd; RUjp mjpfkhfTk; mjpu;ntz; Fiwthf

cs;sNghJ RUjp FiwthfTk; fhzg;gLk;. ahNjDk; Ruj;jpd; RUjp

mjd; kPbwdpy; jq;fpAs;sJ.

; xyp Kjypy; ,Ue;J gpwg;gpf;fg;gLk; xyp> mg;ghy; nry;Yk;NghJ

vkf;F Nfl;Fk; msT FiwtilfpwJ. ,jw;Ff; fhuzk; miy gazpf;Fk;

J}uk; mjpfupf;Fk;NghJ tPr;rk; FiwtiltNj MFk;. vdNt> xypapd;

cug;G> tPr;rj;jpd; kPJ jq;fpapUf;Fk;. tPr;rk; mjpfupf;Fk;NghJ cug;G

mjpfupf;Fk;.

gz;Ggz;Ggz;Ggz;Ggz;G

xNu kPbwd;> tPr;rk; nfhz;l ntt;NtW ,irf;fUtpfs; ,irf;fg;gLk;

NghJ mt;nthypfs; NtWgl;Lf; Nfl;gjw;Ff; fhuzk; xypapd; gz;G

MFk;. xypapd; gz;ghdJ xypaiyapd; tbtj;jpy; jq;fpAs;sJ.

cU 1'13

tPr;rk; (cug;G) Fiwe;j miy tPr;rk; (cug;G) $ba miy
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,irf; fUtpfs;,irf; fUtpfs;,irf; fUtpfs;,irf; fUtpfs;,irf; fUtpfs;

kdpjd; khj;jpukd;wp tpyq;FfSk;

,irahy; trg;gLfpd;wik ehkwpe;jNj.

rpy rkak; gwitfspd; xypfisf;

Nfl;Fk;NghJk; vkf;F ,irAzu;T

Vw;gLfpd;wJ. ,irf;Fk;NghJ nrtpf;F

,dpikahd ,irr; Ruq;fisj; juf;$ba

fUtpfis kdpjd; cUthf;fpAs;shd;.

mit ,irf; fUtpfs; vdg;gLk;.

,irf;ftu;

gpahNdh

cU 1.14

taypd;

,t;tbtj;jpid> xypf;fUtpfis fNjhl;Lf;

fjpu; miyTfhl;b (Cathode Ray Oscilloscope)

cld; ,izg;gjd; %yk; fz;Lnfhs;syhk;.

,j;jifa xypapd; gz;G ,irf; fUtpfis

,dq;fhzg; gad;gLk;.

,irf; fUtpfis mbg;gilapy; %d;W tifahfg; gpupf;fyhk;.

(i) fhw;Wf; fUtpfs;

(ii) ,iof; fUtpfs;

(iii) nfhl;lw; fUtpfs;

fhw;Wf; fUtpfsfhw;Wf; fUtpfsfhw;Wf; fUtpfsfhw;Wf; fUtpfsfhw;Wf; fUtpfs ;; ;; ;

,jw;F cjhuzkhf Gy;yhq;Foy;> gpahNdh> tprpy;> vf;fhsk;

Nghd;wtw;iwf; $wyhk;. ,f;fUtpfspy; tspepuy; mjpu;tjhy; xyp

gpwg;gpf;fg;gLfpwJ.

cU 1.15 mjpu;tilAk; tsp

epuiyf; nfhz;l

,irf; fUtpfs;

nraw;ghL 1.5nraw;ghL 1.5nraw;ghL 1.5nraw;ghL 1.5nraw;ghL 1.5

20 mm tpl;lk; nfhz;l %q;fpw; Foy;

my ;yJ nfhz ;ba P l ;  Foha ;  xd ;w py ;

Jwg ;gzj;j pdhy ; Jisfis ,Lf. xU

Jisa pd ;  t pl ; lk ;  8 mm MfTk ;  ,U

JisfSf;F ,ilj;J}uk; 22 mm MfTk;

,Uf;FkhW Jisfis mikf;f. jf;if

milj;j Kidapy; cs;s ngupa Jthuj;jpD}L

thapdhy; tspia Cjp> Vida Jthuq;fis

tpuy;fspdhy; %b> mjpUk; tspepuy; ePsq;fis

khw;wyhk;. ,jd; %yk; ,f;fUtpapdhy; NtWgl;l

RUjpAila xypiaj; Njhw;Wtpf;f KbAk;.
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cU 1.17 nkd;rt;T nfhz;l

,irf; fUtpfs;

cU 1.16 ,iof; fUtpfs;

,jw;F cjhuzkhf taypd;>

kz;lypd;> fpl; ;lhu;> tPiz Nghd;w

tw;iwf; $wyhk;. ,f;fUtpfspy; cs;s

,iofis mUl;b mjpu itg;gjd; %yk;

xyp gpwg;gpf;fg;gLfpd;wJ. ,f;fUtpfspy;>

nky;ypa kuj;jpdhyhd cs;sPL  mw;w

xypg;ngl;b xd;W fhzg;gLk;.

,iof; fUtpfs;,iof; fUtpfs;,iof; fUtpfs;,iof; fUtpfs;,iof; fUtpfs;

nfhl;lw; fUtpfs;nfhl;lw; fUtpfs;nfhl;lw; fUtpfs;nfhl;lw; fUtpfs;nfhl;lw; fUtpfs;

,jw;F cjhuzkhf jtpy ; >

cLf;F> ughd;> kpUjq;fk; Nghd;wtw;iwf;

$wyhk;. ,f;fUtpfspy; xd;W my;yJ

,uz;L rt;Tfs; fhzg;gLk;. ,r;rt;Tfspy;

jl;Ltjdhy; mit mjpur; nra;ag;gl;L

xyp gpwg;gpf;fg;gLfpwJ. ,f;fUtpfspy;

Njhypd; ,Oitia khw;Wtjd; %yk;

ntt;NtW RUjpAila xypfisg;

gpwg;gpf;f KbAk;. Njhypd; ,Oitia

khw;w> ughd;; Nghd;wtw;wpy;; Njhypd; fPo;

#lhf;Ftjd; %yKk;> jtpy; Nghd;wtw;wpy;

Njhypd; ,Oitia mjpfupj;Jk; RUjp

NtWgl;l xypfisg; gpwg;gpf;f KbAk;.

,t; xypg;ngl;bapd; (sound box) kPJ ,iofs;  xU ghyj;jpd;

Nkyhf jpUfhzpfSf;F ,izf;fg;gl;bUf;Fk;. ,j;jpUfhzpapd; %yk;

,iofspd; ,Oitia khw;wyhk;. ghyk; (bridge)> xypg;ngl;bapy; ,iofs;

njhLifAWtijj; jLf;Fk;. ,t; ,iofisf; iftpuy;fshy; jl;Ltjd;

%yNkh my;yJ xU tpy;ypdhy; (bow) mUl;Ltjd; %yNkh ,iofis

mjpuitj;J xypiag; gpwg;gpf;fyhk;.

xg;gil 1.4xg;gil 1.4xg;gil 1.4xg;gil 1.4xg;gil 1.4
X fjpu;g; glj;jhs;fisf; nfhz;L mjpUk; nfhl;lw; fUtp xd;wpid mikf;Ff.

,irf; fUtpfis ,irthf;fy;,irf; fUtpfis ,irthf;fy;,irf; fUtpfis ,irthf;fy;,irf; fUtpfis ,irthf;fy;,irf; fUtpfis ,irthf;fy;

,irf; fUtpnahd;iw ,irf;Fk;NghJ Ruq;fisr; rupahd tpjj;jpy;

juf;$bathW mt;Tgfuzj;ij xOq;fikj;jy; ~~,irthf;fy;|| (tuning)

vdg;gLk;. ,t;tpirthf;fy; ,irf; fUtpfSf;Nfw;g NtWgLk;.
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,iof;fUtpfis ,irthf;Fk;NghJ mjpw; fhzg;gLk; fk;gpfshy;

gpwg;gpf;fg;gLk; Ruj;jpd; rpwg;gpay;Gfis khw;Wtjd; %yk; ,irthf;fg;gLk;

(,irf; fiyQu;fs; ,irf; fUtpfshy; gpwg;gpf;fg;gLk; xypiaf; nfhz;L

mDgtuPjpahf ,irthf;fQ; nra;tu;). ntt;NtW Ruq;fspd; RUjp ,irf;

fiyQu;fspd; fhJf;Fg; gof;fg;gl;litahff; fhzg;gLk;. ,jdhy;>

mtu;fs; Nfs; Gydpw;F Vw;g ,irf; fUtpfis ,irthf;Ftu;.

,ioapd; RUjp,ioapd; RUjp,ioapd; RUjp,ioapd; RUjp,ioapd; RUjp

1. ,ioapd; FWf;Fntl;Lg; gug;gsT (jbg;G)

2. mjpu;tilAk; gFjpapd; ePsk;

3. ,ioapd; ,Oit Mfpa fhuzpfspy; ,ioapd; RUjp jq;fpAs;sJ.

,ioapd; jbg;G (tpl;lk;) mjpfupf;Fk;NghJ RUjp FiwAk;. ,Oit

mjpfupf;Fk;NghJ RUjp mjpfupf;Fk;. ePsk; mjpfupf;Fk;NghJ RUjp FiwAk;.

,t;thwhd ,iof; fUtpfspy; fhzg;gLk; ,iofs; gy;NtW

cNyhfq;fshy; Mdit. mNjNghd;W mf;fUtpfspy; gy ,iofs;

gad;gLj;jg;gl;bUf;Fk;. mt;ntht;nthU ,ioapdJk; tpl;lk;

xd;wpypUe;njhd;W NtWgl;ljhFk;.

mjpUk; nkd;rt;Tfisf; nfhz;l ,irf; fUtpfis ,irthf;Fk;

tpjj;ij ePq;fs; fz;Ls;sPu ;fsh? fpuhkg; Gwq;fspy; kq;fs

tpohf;fspd;NghJk; GJtUlj;jpd;NghJk; ughd; ,irf;fg;gLk;.

GJtUlj;jpd;NghJ Gidftp ghLk;NghJ rpwpa ughd; gad;gLj;jg;gLk;.

ughdpy; fhzg;gLk; nkd;rt;T ngUk;ghYk; Ml;Lj; Njhypdhy;

MdJ. ,irf;FKd;du; ughd; mdypy; thl;lg;gLk;. ,jd;NghJ nkd;rt;T

cyu;e;J RUq;Fk;. vdpDk;> ughd; nkd;rt;T mjd; rl;lfj;Jld;

typikahfg; nghUj;jg;gl;bUg;gjhy; RUq;f KbahJ. ,Oit

mjpfupg;gjdhy; mjd; RUjp mjpfupf;Fk;. jtpy; Nghd;w fUtpfs; thu;fis

,Wf;Ftjd; %yk; ,irthf;fg;gLk;. thu;fs; ,Ugf;fj;jpYKs;s

nkd;rt;Tfisg; gpize;jthW cUis tbthd Nkw;gug;gpy; Gwj;Nj

fhzg;gLk;. jtpypd; ,uz;L gf;fj;jpYk; fhzg;gLk; nkd;rt;Tfs; (fz;fs;)

xd;wpypUe;J xd;W NtWgl;l jbg;Gfisf; nfhz;ld.

thu;fshy; ,Wf;Fk;NghJ mk;nkd;rt;Tfspd; ,Oit mjpfupf;Fk;.

,uz;L nkd;rt;TfspdJk; jbg;G NtWgl;likahy; xNu Neuj;jpy; ,uz;L

tifahd Ruq;fis vOg;g KbAk;. cLf;F thrpf;Fk;NghNj mjd;

nkd;rt;Tfspd; ,Oit mjpfupf;fg;gl;Lk; Fiwf;fg;gl;Lk; RUjp

khw;wpaikf;fg;gLfpwJ.
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gapw; ;rpgapw; ;rpgapw; ;rpgapw; ;rpgapw; ;rp

1. vkJ #oypy; mtjhdpf;ff;$ba ,af;fq;fis rhjhuz ,af;fk;> mjpu;T

vd NtWgLj;jpg; gl;baypLf.

2. gpd;tUk; $w;Wfs; rup / gpio vdf; Fwpg;gpLf.

(i) kdpjuhy; rfy mjpu;ntz;fisAKila xypfisf; Nfl;fyhk;

(ii) fopnahypapdhy; vkf;Fg; gy ed;ikfs; fpilf;fpd;wd.

(iii) thndhyp miy kpd;fhe;j ,ay;Gfisf; nfhz;lJ.

(iv) Rdhkpaiyfs; Mo;flypy; tPr;rk; FiwthfTk;

  fiuia mz;kpf;Fk;NghJ tPr;rk; $ba miyahfTk; fhzg;gLk;.

(v) xypapd; fjp jpz;kk;> jputk;> thA vd mjpfupf;fpd;wJ.

3. kpd;dy; xspia fz;;l xUtu;> ehd;F nrf;fd;fspd; gpd; ,bnahypiaf;

Nfl;fpwhu;. ,jidj; Njhw;Wtpj;j Kfpw;$l;lk; jiuapypUe;J vt;tsT

cauj;jpy; fhzg;gl;lJ (tspapy; xypapd; Ntfk; 330 m s-1).

4. fg;gypypUe;J Nrhdu; fUtpapd; %yk; gpwg;gpf;fg;gl;l fopnahypapd; vjpnuhyp

0.3 nrf;fdpd; gpd; czug;gl;ljhapd;> fly;kl;lj;jpy; ,Ue;J flypd; mbj;js

Mok; ahJ? (ePupy; xypapd; Ntfk; 1460 m s-1).

5. ntw;Wf; $Lfis epug;Gf.
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