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xspAk; xypAk;xspAk; xypAk;xspAk; xypAk;xspAk; xypAk;xspAk; xypAk;

,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;

• xspj; njwpg;igAk; mjDld; njhlu;Gila Njhw;wg;ghLfisAk;

tptupg;gjw;Fk;

• xsp KwpitAk; mjDld; njhlu;Gila Njhw;wg;ghLfisAk;

tptupg;gjw;Fk;

• xypapd; elj;ij rk;ge;jkhd Njhw;wg;ghLfis Muha;tjw;Fk;

• xsp> xyp miyfspd; ,ay;Gfis tho;f;ifj; Njitfis epiwT

nra;Jnfhs;tjw;Fg; gad;gLj;Jtjw;Fk;

Njitahd Nju;r;rp;fis mila KbAk;.Njitahd Nju;r;rp;fis mila KbAk;.Njitahd Nju;r;rp;fis mila KbAk;.Njitahd Nju;r;rp;fis mila KbAk;.Njitahd Nju;r;rp;fis mila KbAk;.

6
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6.1 xspapd; elj;ij6.1 xspapd; elj;ij6.1 xspapd; elj;ij6.1 xspapd; elj;ij6.1 xspapd; elj;ij

 6.1.1 xspj; njwpg;G  6.1.1 xspj; njwpg;G  6.1.1 xspj; njwpg;G  6.1.1 xspj; njwpg;G  6.1.1 xspj; njwpg;G (Reflection of  light)

Kfk; ghu;f;Fk; fz;zhbapd; (jsthb) %yk; my;yJ gsgsg;ghd

Nkw;gug;Gs;s cNyhfj; jfL xd;wpd; %yk; #hpa xspia tPl;bd; Rthpd; kPJ

gLkhW nra;j re;ju;g;gnkhd;iw epidj;Jg; ghUq;fs;. ,q;F Mbapd; kPJk;

cNyhfj; jfl;bd; kPJk; gl;l xsp njwpg;gile;Js;sJ vd mwpe;J

nfhz;bUg;gPu;fs;.

ahNjDk; Xu; Clfj;jpD}lhfr; nry;Yk; xspf; fw;iw jsNkw;gug;G

xd;wpd; kPJ gl;L> mNj Clfj;jpD}lhf NtnwhU jpirapy; jpUk;gpr; nry;yy;

xspj; njwpg;Gxspj; njwpg;Gxspj; njwpg;Gxspj; njwpg;Gxspj; njwpg;G vdg;gLk;.

jsthbapy; xspj; njwpg;Gjsthbapy; xspj; njwpg;Gjsthbapy; xspj; njwpg;Gjsthbapy; xspj; njwpg;Gjsthbapy; xspj; njwpg;G

js Nkw;gug;gpy; gl;Lj; njwpg;gilAk; xU xspf; fw;iw gy xspf;

fjpu;fisf; nfhz;bUf;Fk;.

kpfr; rpwpa nky;ypa xspf; fPw;W> xspf; fjpu; vdg;gLk;. thpg;glj;jpy;

xspf; fjpiu xU jdp Neh;Nfhl;bdhYk; xsp nry;Yk; jpiria mk;Gf;Fwpj;

jiy %yKk; fhl;lyhk;.

xspj; njwpg;G njhlu;ghd gpd;tUk; nraw;ghl;by; (6.1.1) <LgLq;fs;.

cU 6.1.1 js Nkw;gug;gpy; epfOk; xspj; njwpg;GcU 6.1.1 js Nkw;gug;gpy; epfOk; xspj; njwpg;GcU 6.1.1 js Nkw;gug;gpy; epfOk; xspj; njwpg;GcU 6.1.1 js Nkw;gug;gpy; epfOk; xspj; njwpg;GcU 6.1.1 js Nkw;gug;gpy; epfOk; xspj; njwpg;G

jsthb

cU 6.1.2cU 6.1.2cU 6.1.2cU 6.1.2cU 6.1.2

tpup fw;iw xUq;F fw;iwrkhe;ju xspf; fw;iwxspf; fjpu;
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nraw;ghL 6.1.1nraw;ghL 6.1.1nraw;ghL 6.1.1nraw;ghL 6.1.1nraw;ghL 6.1.1

jsthb> kpd;#s;> ehd;F Fz;̂ rpfs;> nts;isf; fljhrp> nky;ypa nu[pNghk;

Jz;L> rPg;G> fWg;Gf; fljhrp> tiujy; Crpfs; Mfpatw;iwg; ngw;Wf;nfhs;Sq;fs;.

• nu[pNghk; Jz;bd; kPJ nts;isf; fljhrpiag; nghUj;jp> glj;jpw;

fhl;bathW mjd; kPJ jsthbiar; nrq;Fj;jhf itAq;fs;. rPg;G>

kpd;#s; vd;gtw;wpd; JizAld; nky;ypa xspf;fPw;W xd;iwf; fljhrpapd;

Nkw;gug;gpw;Fr; rkhe;jukhf> rha;thfj; jsthbapd; kPJ nrYj;Jq;fs;.

• jsthbapd; kPJ gLk; xspf;fjpu; (gLfjpu;) nry;Yk; ghijapy; nu[pNghkpd; kPJ

rpwpa ,ilntspapy; ,uz;L Fz;̂ rpfisf; Fw;Wq;fs;. njwpg;gilAk; xspf;

fjpu; (njwpfjpu;) nry;Yk; ghijapd; kPJk; ,uz;L Fz;̂ rpfisf; Fw;Wq;fs;.

• jsthbf;Fr; nrq;Fj;jhf> gLfjpu; gLk; Gs;sp (gLGs;sp) ,ypUe;J

Neh;NfhL (nrt;td;) xd;iw tiue;Jnfhs;Sq;fs;.

• Fz;̂ rpfs; ehd;ifAk; mfw;wpagpd; mtw;wpd; Jis milahsq;fis

Neu;Nfhl;bdhy; ,izAq;fs;.

• gLfjpUf;Fk; nrt;tDf;Fk; ,ilg;gl;l Nfhzk; gLNfhzk; MFk;.

njwpfjpUf;Fk; nrt;tDf;Fk; ,ilg;gl;l Nfhzk; njwpNfhzk; MFk;.

• gLNfhzj;ijAk; njwpNfhzj;ijAk; mse;Jnfhs;Sq;fs;. gpd;

gLNfhzj;ij khw;wp khw;wp mjw;Fupa njwpNfhzj;ij mse;J Fwpj;Jf;

nfhs;Sq;fs;.

ePq;fs; tiue;j glj;jpy; gpd;tUkhW ngaupLq;fs;.

ePq;fs; nra;j nraw;ghl;bypUe;J gpd;tUk;

KbGfSf;F tuyhk;.

(i) gLfjpu;> njwpfjpu;> gLGs;spapy;

   mike;Js;s nrt;td; Mfpa %d;Wk;

   xNu jsj;jpy; mikAk; (mjhtJ xNu

   Gs;spapy; re;jpf;Fk;).

(ii) gLNfhzk; njwpNfhzj;jpw;Fr;

   rkdhdJ.

,it xspj ;njwpg ;G tpj pfs; xspj ;njwpg ;G tpj pfs; xspj ;njwpg ;G tpj pfs; xspj ;njwpg ;G tpj pfs; xspj ;njwpg ;G tpj pfs; vd

miof;fg;gLfpd;wd.

nrt;td;

jsthb

nu[pNghk; Jz;L

rPg;G
fWg;Gf; fljhrp

 kpd;#s;

nts;isf; fljhrp

cU 6.1.3cU 6.1.3cU 6.1.3cU 6.1.3cU 6.1.3

njwpNfhzk;
njwpfjpu;

nrt;td;

gLfjpu;

gLNfhzk;

gLGs;sp

jsthb
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kpd;FkpopypUe;J tUk; xspf;

fjpu;fs; jsthbapy; gl;Lj; njwpj;J vkJ

fz;fis milAk;NghJ me;j xspf;

fjpu;fs; jsthbapd; gpd;Gwj;jpypUe;J

tUtJ Nghy; Njhd;Wk; (cU 6.1.4).

,jdhy;> kpd;Fkpo; jsthbapd; gpd;

,Ug ;gJ Nghy; njupAk ; . ,JNt

kpd;Fkpopd; tpk;gkhFk;. jsthbapy;

Njhd;Wk; tpk;gq;fs; nghUis xj;jjhf

,Uf;Fk;. NkYk; nghUl;J}uk; tpk;gj;

J}uj;jpw;Fr; rkdhdjhf ,Uf;Fk;.

mj;Jld; gf;f Neu;khw;wyile;jpUf;Fk;.

cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?

xspiaj; njwpg;gilar; nra;Ak; ahNjDk; xU jsj;jpw;Fr; nrq;Fj;jhf

mikAk; NfhL nrt;td; vdg;gLk;. xU Neu;Nfhl;Lf;F   Nfhzj;jpy;

cs;s Neu;NfhNl nrq;Fj;Jf; NfhL MFk;.

xspj; njwpg;gpd; tpe;ijxspj; njwpg;gpd; tpe;ijxspj; njwpg;gpd; tpe;ijxspj; njwpg;gpd; tpe;ijxspj; njwpg;gpd; tpe;ij

eiff ;filfs py ;  jq ;f

Mguzq;fspd; vz;zpf;ifiag; gy

klq;fhf;fpf; fhl;Ltjw;Fj; jsthbfs;

rkhe;jukhf itf;fg;gl;bUg;gijf;

fz;bUg;gPu;fs;. ,q;F xsp> ,U

MbfspYk; gy jlitfs; gl;Lj;

njwpg;giltjdhy; gy tpk;gq;fs;

Njhw;Wtpf;fg;gLk; (cU 6.1.4). ,J

gy;tpk;gj; Njhw;wg;ghL gy;tpk;gj; Njhw;wg;ghL gy;tpk;gj; Njhw;wg;ghL gy;tpk;gj; Njhw;wg;ghL gy;tpk;gj; Njhw;wg;ghL vdg;gLk;.

♦ ♦ ♦ ♦ ♦ fiyAUf;fhl;bfiyAUf;fhl;bfiyAUf;fhl;bfiyAUf;fhl;bfiyAUf;fhl;b

fiyAUf;fhl;bapDs; gy tifahd xj;jTUf; Nfhyq;fis

cUthf;fKbAk;.

cU 6.1.6 fiyAUf;fhl;bAk; mjpy; Njhd;Wk; gy;tpk;gf; Nfhyq;fSk;cU 6.1.6 fiyAUf;fhl;bAk; mjpy; Njhd;Wk; gy;tpk;gf; Nfhyq;fSk;cU 6.1.6 fiyAUf;fhl;bAk; mjpy; Njhd;Wk; gy;tpk;gf; Nfhyq;fSk;cU 6.1.6 fiyAUf;fhl;bAk; mjpy; Njhd;Wk; gy;tpk;gf; Nfhyq;fSk;cU 6.1.6 fiyAUf;fhl;bAk; mjpy; Njhd;Wk; gy;tpk;gf; Nfhyq;fSk;

90
o

cU 6.1.4 jsthbapy; tpk;gk;cU 6.1.4 jsthbapy; tpk;gk;cU 6.1.4 jsthbapy; tpk;gk;cU 6.1.4 jsthbapy; tpk;gk;cU 6.1.4 jsthbapy; tpk;gk;

Njhd;Wk; KiwNjhd;Wk; KiwNjhd;Wk; KiwNjhd;Wk; KiwNjhd;Wk; Kiw

cU 6.1.5 jsthbiag;cU 6.1.5 jsthbiag;cU 6.1.5 jsthbiag;cU 6.1.5 jsthbiag;cU 6.1.5 jsthbiag;

gad;gLj;jpAs;s eiff; filgad;gLj;jpAs;s eiff; filgad;gLj;jpAs;s eiff; filgad;gLj;jpAs;s eiff; filgad;gLj;jpAs;s eiff; fil
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fiyAUf;fhl;bapy; 600 Nfhzj;jpy; %d;W jsthbfs; itf;fg;gl;Ls;sd.

,jDs; epwkzpfis ,l;L %d;W jsthbfspYk; epfOk; xspj; njwpg;G

%yk; gy;NtW vz;zw;w Nfhyq;fisg; ngw;Wf;nfhs;s KbAk; (cU 6.1.5).

#o;fhl;b #o;fhl;b #o;fhl;b #o;fhl;b #o;fhl;b (Periscope)

,J 

45
o

 rha;tpy; xd;Wf;nfhd;W
rkhe;jukhf> Fwpg;gpl;l ,ilntspfspy;

itf;fg;gl;Ls;s ,uz;L jsthbfisf;

nfhz;lJ. vjpNu cs;s jilf;F

mg;ghy; cs;s nghUs;fisg; ghu;g;gjw;F

,jidg; gad;gLj;jyhk;. ,uz;L

jsthbfspYk; xsp njwpg;giltjdhy;

tpk;gk; fz;iz te;jilfpd;wJ.

(ePu;%o;fpf; fg;gy;fspy; ,J gad;gLfpwJ).

xspj;njwpg;igg; gad;gL;j;jp mikf;fg;gl;l khah[hy tpe;ij (magic)

xd;iw ,g;nghOJ ghu;g;Nghk;. ~~Kz;lk; mw;w jiy|| vd;w epfo;r;rpia

cq;fs; ghlrhiyf; fz;fhl;rpfspy; ePq;fs; ghu;j;jpUf;ff;$Lk;. jsthbf;F

Kd;dhy; ,Ue;J ghu;g;gtUf;F (rw;Wj; J}uj;jpypUe;J) cly; mw;w jiynahd;W

njhptJNghy; Njhd;Wk; Njhw;wg;ghNl ~Kz;lk; mw;w jiy| MFk;. gpd;tUk;

Kiwapy; ,jidr; nra;J fhl;lyhk;.

• 1 m ePsKk; 60 cm mfyKk; nfhz;l

jsthb xd;W> 65 cm cauk; nfhz;l

eLtpy; jiyia Eisf;ff;$ba

msT Jisiaf; nfhz;l Nkir

Mfpait ,jw;Fj; Njit.

• Nkirapd; FWf;fhf fhy;fSf;

fpilapy; jsthbia itj;Jg;

nghUj;j Ntz;Lk; (jsthbapd;

mfyk; Nkirapd; cauj;jpw;Fr;

rkkhf ,Uf ;f Ntz ;Lk ; .

fz;zhbapd; gpd;Gwkhf Nkirapd; Jis ,Uf;f Ntz;Lk;).

• ,t;tikg;G XusT ,USs;s ,lj;jpy; nra;ag;gl Ntz;Lk;.

• Nthy;w;wsT Fiwthd xU kpd;Fkpio NkNy nghUj;jpf;nfhs;s Ntz;Lk;;.

jsthbf;Fg; gpd;Gwkhf xUtu; fjpiuapy; mku;e;jgb jiyia Nkirapd;

JisapD}lhf ntspNa njupAkhW itf;Fk;NghJ Kd;dhypUe;J

ghu;g;gtu;fSf;F (rw;Wj; J}uj;jpypUe;J) cly; mw;w jiy ,Ug;gJ Nghyj;

Njhd;Wk;.

 ,jid vt;thW tFg;gpy; nra;J ghu;f;fyhk; vdr; rpe;jpAq;fs;.

cU 6.1.7 #o;fhl;bcU 6.1.7 #o;fhl;bcU 6.1.7 #o;fhl;bcU 6.1.7 #o;fhl;bcU 6.1.7 #o;fhl;b

jsthb

Nkir

jsthb

jiy

Nkirapd;
Kd;fhypd;
tpk;gk; Nkirapd; Kd;fhy;
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,;q;F xspj; njwpg;G vt;thW gad;gLj;jg;gl;Ls;sJ vd;gij Muha;e;J

ghUq;fs;. ,q;F jsthbapy; Nkirapd; Kd;fhypd; tpk;gk;> nghUspd;

gUkDf;Fr; rkdhfTk; rkdhd J}uj;jpYk; Njhd;wpAs;sjhy; mJ Nkirapd;

gpd;fhiyg; Nghd;w Njhw;wj;ij toq;Ffpd;wJ.

6.1.2 xsp KwpT 6.1.2 xsp KwpT 6.1.2 xsp KwpT 6.1.2 xsp KwpT 6.1.2 xsp KwpT (Refraction of light)

xsp KwpTj; Njhw;wg;ghl;il tpsq;fpf;nfhs;s gpd;tUk; nraw;ghl;by;

<LgLq;fs;.

nraw;ghL 6.1.2nraw;ghL 6.1.2nraw;ghL 6.1.2nraw;ghL 6.1.2nraw;ghL 6.1.2

• fz ;zhbf ;  Ftis> ehzak ; >  e P u ;

Mfpatw;iwg; ngw;Wf;nfhs;Sq;fs;.

• fz;zhbf; Ftisia Nkirapd; kPJ

itj;J mjDs; xU ehzaj;ij ,Lq;fs;.

gpd; me;ehzaj;ij NkypUe;J ghu;j;j

tz;zk; mJ kiwAk; tiu gpd;Nehf;fpj;

jiyia efu;j;Jq;fs;.

• cq;fs; mtjhdpg;G ahJ? xU fzk;

ehzak; Kw;whf kiwe;J tpLk;.

• me;epiyapy; ,Ue;jthNw FtisapDs; ePiur; NrUq;fs;. ,g;NghJ

cq;fs; mtjhdpg;G ahJ?  FtisapDs; ePu; Nru;f;fg;gl;lJk; ehzak;

kPz;Lk; cq;fs; fz;fSf;Fg; Gyg;gLk;.

FtisapDs; ePu; Nru;j;jJk; xsp KwpTj; Njhw;wg;ghl;bdhy; ehzaj;jpd;

miktplk; rw;W cau;e;J fhzg;gLtJ Nghy; Njhd;WtNj ,jw;Ff;

fhuzkhFk;.

nraw;ghL 6.1.3nraw;ghL 6.1.3nraw;ghL 6.1.3nraw;ghL 6.1.3nraw;ghL 6.1.3

• miug; gq;;Ff;F ePu; epug;gg;gl;l fz;zhbf;

Ftis> ngd;rpy; (xd;W my;yJ gy)>

Mfpatw;iwg; ngw;Wf;nfhs;Sq;fs;.

• glj;jpw; fhl;bathW FtisapDs; ngd;rpiyr;

rha;thf ,Lq;fs;. gf;fthl;by; ,Ue;J

ghu;f;Fk;NghJ ngd;rpy; vt;thW Njhd;Wk;?

ngd;rpyhdJ ePUld; njhLifAWk; Nkw;gug;gpy; tise;jJ my;yJ

Kwptile;jJ Nghy; Njhd;Wk;.

Nkw;$wpa ,uz;L nraw;ghLfSk; xsp Kwptiltjd; fhuzkhf

epfOk; Njhw;wg;ghLfs; MFk;. xspf; fw;iw fz;zhbf; Fw;wpapy; KwptilAk;

Kiwiag;gw;wpg; ghu;g;Nghk;.

 tpk;gk;

ePu;

ehzak;

Ftis

ePu;

ngd;rpy;
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nraw;ghL 6.1.4nraw;ghL 6.1.4nraw;ghL 6.1.4nraw;ghL 6.1.4nraw;ghL 6.1.4

• rPg;G> jsthb> nrt;tf tbthd fz;zhbf;Fw;wp> nts;isf; fljhrp;>

nu[pNghk; Jz;L> fWg;Gf; fljhrp> kpd;#s;> tiujy; Crpfs; Mfpatw;iwg;

ngw;Wf;nfhs;Sq;fs;.

• glj;jpw; fhl;bathW cgfuzq;fisg; nghUj;jpf;nfhs;Sq;fs;. xspUk;

kpd;#spypUe;J jsthbapd; JizAld; rPg;gpD}lhf xLf;fpa xspf;

fw;iwiaf; fz;zhbf;Fw;wpapd; Nkw;gug;gpy; gLkhW nrYj;Jq;fs;.

fz;zhbf;Fw;wpapD}lhf xsp Kwptile;J nry;tij mtjhdpAq;fs;.

Xu; xsp CLGftpLk; Clfj;jpy; ,Ue;J ,d;ndhU xsp CLGftpLk;

Clfj;jpw;F xspf; fw;iw nry;Yk;NghJ me;j ,uz;L Clfq;fSk; re;jpf;Fk;

Nkw;gug;gpy; mJ nry;Yk; jpirapy; Vw;gLk; tpyfy; xsp KwpTxsp KwpTxsp KwpTxsp KwpTxsp KwpT vdg;gLk;.

(nrq;Fj;jhfr; nry;Yk; xspf;fw;iw KwptilahJ).

fz;zhbf;Fw;wpapD}lhfr;

nry;Yk; xspf; fjpnuhd;wpd;

ghijia mtjhdpg;Nghk;. ,q;F

fz;zhbf;Fw;wpapy; gLk; xspf; fjpu;

gLfj pu ; gLfj pu ; gLfj pu ; gLfj pu ; gLfj pu ; vd ;Wk ; fz;zhbf ;

Fw;wpapD}lhfr; nry;Yk; xspf; fjpu;

Kwpfjpu ;Kwpfjpu ;Kwpfjpu ;Kwpfjpu ;Kwpfjpu ; vd;Wk; fz;zhbf;

Fw;wpapy; ,Ue;J ntspNaWk; xspf;

fjpu ; ntspg ;gLfjpu ; ntspg ;gLfjpu ; ntspg ;gLfjpu ; ntspg ;gLfjpu ; ntspg ;gLfjpu ; vd;Wk;

miof;fg;gLk;.

gLfjpUk; ntspg;gLfjpUk; tsp Clfj;jpD}lhfr; nry;fpd;wd. Kwpfjpu;

fz;zhbf;Fw;wpap ;D}lhfr; nry;fpd;wJ. gLfjpUk; ntspg;gLfjpUk;

xd;Wf;nfhd;W rkhe;jukhf ,Ug;gij mtjhdpf;fyhk;.

jsthb

fWg;Gf; fljhrp nts;isf;

fljhrp

cU 6.1.8cU 6.1.8cU 6.1.8cU 6.1.8cU 6.1.8

nu[pNghk; Jz;L

fz;zhbf;Fw;wp
rPg;G

kpd;#s;

 ntspg;gLfjpu;

 Kwpfjpu;

gLfjpu;

cU 6.1.9 nrt;tf tbtf; fz;zhbf;cU 6.1.9 nrt;tf tbtf; fz;zhbf;cU 6.1.9 nrt;tf tbtf; fz;zhbf;cU 6.1.9 nrt;tf tbtf; fz;zhbf;cU 6.1.9 nrt;tf tbtf; fz;zhbf;

Fw;wpapy; eilngWk; xsp KwpTFw;wpapy; eilngWk; xsp KwpTFw;wpapy; eilngWk; xsp KwpTFw;wpapy; eilngWk; xsp KwpTFw;wpapy; eilngWk; xsp KwpT

gLNfhzk;

fz;zhbf;

Fw;wp

 ntspg;gLNfhzk;

KwpNfhzk;
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xspf; fjpu;fs; xsp CLGftpLk; mlu;j;jp NtWgl;l Clfq;xspf; fjpu;fs; xsp CLGftpLk; mlu;j;jp NtWgl;l Clfq;xspf; fjpu;fs; xsp CLGftpLk; mlu;j;jp NtWgl;l Clfq;xspf; fjpu;fs; xsp CLGftpLk; mlu;j;jp NtWgl;l Clfq;xspf; fjpu;fs; xsp CLGftpLk; mlu;j;jp NtWgl;l Clfq;

fspD}lhfr; nry;Yk;NghJ mtw;wpd; fjp khw;wkiltjdhy; xspfspD}lhfr; nry;Yk;NghJ mtw;wpd; fjp khw;wkiltjdhy; xspfspD}lhfr; nry;Yk;NghJ mtw;wpd; fjp khw;wkiltjdhy; xspfspD}lhfr; nry;Yk;NghJ mtw;wpd; fjp khw;wkiltjdhy; xspfspD}lhfr; nry;Yk;NghJ mtw;wpd; fjp khw;wkiltjdhy; xsp

KwpT Vw;gLfpd;wJ.KwpT Vw;gLfpd;wJ.KwpT Vw;gLfpd;wJ.KwpT Vw;gLfpd;wJ.KwpT Vw;gLfpd;wJ.

rpy Clfq;fspy; xspapd; fjpia fPNoAs;s ml;ltiz fhl;Lfpd;wJ.

mlu; ClfKk; mUk; ClfKk;mlu; ClfKk; mUk; ClfKk;mlu; ClfKk; mUk; ClfKk;mlu; ClfKk; mUk; ClfKk;mlu; ClfKk; mUk; ClfKk;

vitNaDk; ,uz;L Clfq;fisf; fUj;jpw; nfhz;lhy; xsp $ba

fjpapy;; nry;Yk; Clfk; mUk; (mlu;j;jp Fiwthd) Clfk; vd;Wk; xsp

Fiwe;j fjpapy; nry;Yk; Clfk; mlu; (mlu;j;jp $ba) Clfk; vd;Wk;

miof;fg;gLk;.

cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?

xspapd; fjp cau;thd Clfk; tspahFk;. tspapy; xspapd; fjp

5 -13.0  10  km s×

 my;yJ  8 -13.0  10  m s×  MFk;.

xs p CLGft pLk ; mlu ;j ; j p  Fiwe ;j

Clfj;jpypUe;J xsp CLGftpLk; mlu;j;jp $ba

Clfj;jpw;F xspf; fjpu; nry;Yk;NghJ mJ nrt;tid

Nehf;fp KwptilAk;. ,q;F (cU 6.1.10) tsp mlu;j;jp

Fiwe;j ClfkhfTk; fz;zhbf;Fw;wp mlu;j;jp $ba

ClfkhfTk; ,Uf;fpd;wd.

xsp CLGftpLk; mlu;j;jp $ba Clfj;jpypUe;J

xsp CLGftpLk; mlu;j;jp Fiwe;j Clfj;jpw;F xspf;

fjpu; nry;Yk;NghJ mJ nrt;tid tpl;L tpyfpr;

nry;Yk; / KwptilAk; (cU 6.1.11);.

ml;ltiz 6.1.1 rpy Clfq;fspy; xspapd; Ntfk;ml;ltiz 6.1.1 rpy Clfq;fspy; xspapd; Ntfk;ml;ltiz 6.1.1 rpy Clfq;fspy; xspapd; Ntfk;ml;ltiz 6.1.1 rpy Clfq;fspy; xspapd; Ntfk;ml;ltiz 6.1.1 rpy Clfq;fspy; xspapd; Ntfk;

      Clfk;Clfk;Clfk;Clfk;Clfk; xspapd; xspapd; xspapd; xspapd; xspapd; fjpfjpfjpfjpfjp     (m s -1)

   tsp   3.0   ×  10 8

   ePu;   2.25 

×

 10 8

   rhjhuz fz;zhb   2.0   

×

 10 8

   ituk;     1.24 

×

 10 8

cU 6.1.11cU 6.1.11cU 6.1.11cU 6.1.11cU 6.1.11

nrt;td;

Clfq;fs;

re;jpf;Fk;

Nkw;gug;G

tsp

fz;zhb

nrt;td;

Clfq;fs;

re;jpf;Fk;

Nkw;gug;G

tsp

fz;zhb

cU 6.1.10cU 6.1.10cU 6.1.10cU 6.1.10cU 6.1.10
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xsp KwpT gad;gLk; re;ju;g;gq;fs;xsp KwpT gad;gLk; re;ju;g;gq;fs;xsp KwpT gad;gLk; re;ju;g;gq;fs;xsp KwpT gad;gLk; re;ju;g;gq;fs;xsp KwpT gad;gLk; re;ju;g;gq;fs;

♦ ♦ ♦ ♦ ♦ vspa EZf;Ff;fhl;bvspa EZf;Ff;fhl;bvspa EZf;Ff;fhl;bvspa EZf;Ff;fhl;bvspa EZf;Ff;fhl;b

rpwpa nghUs;fspd; gUkid XusT

ngu pjhf ; f p g ;  g hu ; g ; gjw ;F vs pa

EZf;Ff;fhl;b my;yJ if tpy;iy

gad;gLj;jg ;gLfpd;wJ. ,J FtpT

tpy ;iyahFk; . ,jD}lhfr ; r pw pa

nghUs ;fis XusT ngu pjhf ;f pg ;

ghu;f;fKbAk;. ,q;F nghUspypUe;J tUk;

xspahdJ tpy;iyapD}lhf Kwptile;J

cUg;ngUj;j tpk;gj;ijj; Njhw;Wtpf;Fk;.

♦♦♦♦♦ fz;zpy; cs;s tpy;iy (fz; tpy;iy)fz;zpy; cs;s tpy;iy (fz; tpy;iy)fz;zpy; cs;s tpy;iy (fz; tpy;iy)fz;zpy; cs;s tpy;iy (fz; tpy;iy)fz;zpy; cs;s tpy;iy (fz; tpy;iy)

fz;zpy; capu;j;jd;ik nfhz;l gjhu;j;jj;jpdhy; Mf;fg;gl;l FtpT

tpy;iy cs;sJ. xsp KjypypUe;J nghUnshd;wpy; gl;Lj; njwpj;J tUk;

xspf; fjpu;fs; fz;zpd; tpy;iyapD}lhfr; nry;Yk;NghJ Kwptile;J>

tpopj;jpiuapy; Ftpfpd;wd. ,J xsp Ftptiljy; vdg;gLk;.

vkJ fz;fs; fisg;gilahJ njspthf xU nghUisg; ghu;g;gjw;F

mg;nghUs; fz;zpypUe;J ,Uf;f Ntz;ba kpff; Fiwe;j (,opTj;) J}uk;

vt;tsT? nghUshdJ fz;zpypUe;J 25 cm J}uj;jpy; ,Uf;Fk;NghNj mg;

nghUisj; njspthfg; ghu;f;fKbAk;.

cU 6.1.12 if tpy;iyapdhy;cU 6.1.12 if tpy;iyapdhy;cU 6.1.12 if tpy;iyapdhy;cU 6.1.12 if tpy;iyapdhy;cU 6.1.12 if tpy;iyapdhy;

nghUisg; ngupjhf;fpg; ghu;j;jy;nghUisg; ngupjhf;fpg; ghu;j;jy;nghUisg; ngupjhf;fpg; ghu;j;jy;nghUisg; ngupjhf;fpg; ghu;j;jy;nghUisg; ngupjhf;fpg; ghu;j;jy;

cU 6.1.13cU 6.1.13cU 6.1.13cU 6.1.13cU 6.1.13

FtpT tpy;iy

F = Focus

rkhe;ju xsp;f; fjpu;fs;

Ftpak; ̂ F&

fl;Nfhsk;

cU 6.1.14cU 6.1.14cU 6.1.14cU 6.1.14cU 6.1.14

25 cm

KbtpypapypUe;J

tUk; xspf; fjpu;fs;

tpopj;jpiu

tpopj;jpiu

tpopj;jpiu
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ghu;itf; FiwghLfSk; mjid eptpu;j;jp nra;Ak; KiwfSk;ghu;itf; FiwghLfSk; mjid eptpu;j;jp nra;Ak; KiwfSk;ghu;itf; FiwghLfSk; mjid eptpu;j;jp nra;Ak; KiwfSk;ghu;itf; FiwghLfSk; mjid eptpu;j;jp nra;Ak; KiwfSk;ghu;itf; FiwghLfSk; mjid eptpu;j;jp nra;Ak; KiwfSk;

gy tpjkhd ghu;itf; FiwghLfs; cs;sd. rpy ghu;itf;

FiwghLfis e ptu ;j ;j p nra ;tjw ;fhf %f ;Ff ; fz;zhbfs ;

gad;gLj;jg;gLfpd;wd.  ,g;Gj;jfj;ij thrpf;fpd;w cq;fspy; rpyUk; %f;Ff;

fz;zhbiag; gad;gLj;Jgtu;fshf ,Uf;fyhk;. mt;thwhd rpy ghu;itf;

FiwghLfs; gw;wpg; ghu;g;Nghk;.

♦ ♦ ♦ ♦ ♦ ePs; ghu;it (J}ug; ghu;it)ePs; ghu;it (J}ug; ghu;it)ePs; ghu;it (J}ug; ghu;it)ePs; ghu;it (J}ug; ghu;it)ePs; ghu;it (J}ug; ghu;it)

rpyUf;Fj; J}uj;jpy; cs;s nghUs;fisj; njspthfg; ghu;f;f Kbe;;jhYk;

mz;ikapy; cs;s nghUs;fisj; njspthfg; ghu;f;f Kbtjpy;iy.

,f;FiwghL ePs;; ghu;it (long sight) vd miof;fg;gLk;. ,tu;fs; Gj;jfq;fis

25 cm J}uj;jpYk; $ba J}uj;jpy; itj;Nj thrpg;gu;.

,f;FiwghLs;stu;fSf;F mz;ikapYs;s nghUs;fspypUe;J tUk;

xspf; fjpu;fs;> fz;zpd; tpopj;jpiuapy; FtptilahJ mjw;F gpd;dhy;

FtptilAk;. ,jw;Ff; fhuzk;>

• fl;Nfhsk; rhjhuz mstpYk; ghu;f;ff; FWfpajhapUj;jy;.

• fz;tpy;iyapd; tisitj; Njitahd mstpw;F khw;wpf;nfhs;s Kbahik

(fz; tpy;iyiaf; Ftpj;Jf;nfhs;s Kbahik).

,f;Fiwghl;il eptpu;j;jp nra;af; FtpT tpy;iy nghUj;jg;gl;;l %f;Ff;

fz;zhb gad;gLj;jg;gLk;. ,jd; %yk; mUfpy; fhzg;gLk; nghUspy; ,Ue;J

tUk; xspf; fw;iwfs; tpopj;jpiuapy; Ftpf;fg;gLfpd;wd.

cU 6.1.15cU 6.1.15cU 6.1.15cU 6.1.15cU 6.1.15

     (a)      ePs; ghu;itePs; ghu;itePs; ghu;itePs; ghu;itePs; ghu;it (b)      ePs; ghu;itia eptpu;j;jp nra;jy;ePs; ghu;itia eptpu;j;jp nra;jy;ePs; ghu;itia eptpu;j;jp nra;jy;ePs; ghu;itia eptpu;j;jp nra;jy;ePs; ghu;itia eptpu;j;jp nra;jy;

O O

O = Object  (nghUs;;)

 I =  Image  (tpk;gk;)

FtpT tpy;iy

I
I
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♦ ♦ ♦ ♦ ♦ FWk; ghu;it (fpl;lg; ghu;it)FWk; ghu;it (fpl;lg; ghu;it)FWk; ghu;it (fpl;lg; ghu;it)FWk; ghu;it (fpl;lg; ghu;it)FWk; ghu;it (fpl;lg; ghu;it)

rpyUf;F mz;ikapYs;s nghUs;fisj; njspthfg; ghu;f;ff; $bajhf

,Ug;gpDk; J}uTs;s nghUs;fisj; njspthfg; ghu;f;f KbahjpUf;Fk;.

,f;FiwghL cs;stu;fSf;F tFg;gpd; gpd; thpirapy; ,Ue;J

fUk;giyifapy; vOjpAs;s vOj;Jfis thrpf;f KbahjpUf;Fk;. ,j;jifa

ghu;itf; FiwghL; FWk; ghu;it (short sight) vd miof;fg;gLk;.

,f;FiwghL cs;stu;fSf;Fj; J}uj;jpy; cs;s nghUs;fspypUe;J

tUk; xspf; fjpu;fs; tpopj;jpiuapy; FtpahJ tpopj;jpiuf;F Kd;ghff;

FtptilAk;. ,jw;Ff; fhuzk;>

• fl;Nfhsk; rhjhuz mstpYk; ghu;f;f ePz;bUj;jy;.

• fz; tpy;iyapd; tisitj; Njitf;Nfw;gf; Fiwj;Jf;nfhs;s Kbahik

(fz; tpy;iyiaj; jl;ilahf;fpf;nfhs;s Kbahik).

,f;Fiwghl;il eptpu;j;jp nra;af; FopT tpy;iy nghUj;jg;gl;l

%f;Ff;fz;zhb gad;gLj;jg;gLk;.

xsp Kwptpd; tpe;ijfs;xsp Kwptpd; tpe;ijfs;xsp Kwptpd; tpe;ijfs;xsp Kwptpd; tpe;ijfs;xsp Kwptpd; tpe;ijfs;

♦ ♦ ♦ ♦ ♦ fhdy;ePu;fhdy;ePu;fhdy;ePu;fhdy;ePu;fhdy;ePu;

ed;whfr; #hpa xsp cs;s gfy; Neuj;jpy;  jhu;g; ghij ntg;gkilfpd;wJ.

,jd; tpisthfj; jhu;g; ghijf;F mz;ikapy; cs;s tspg; gil

ntg;gkiltjhy; mjd; mlu;j;jp Fiwtilfpd;wJ. ,jdhy;> fPNo mlu;j;jp

Fiwe;j tspg; gilAk; NkNy nry;yr; nry;y> mjpfupj;Jr; nry;Yk;

mlu;j;jpfisf; nfhz;l tspg; gilfSk; fhzg;gLk;. ,jdhy;> jiuapy; ePu;

,Ug;gJ Nghd;w Njhw;wk; Vw;gLk;. ,JNt> fhdy; ePu; vdg;gLk;.

cU 6.1.16cU 6.1.16cU 6.1.16cU 6.1.16cU 6.1.16

     (a)      FWk; ghu;itFWk; ghu;itFWk; ghu;itFWk; ghu;itFWk; ghu;it (b)      FWk; ghu;itia eptpu;j;jp nra;jy;FWk; ghu;itia eptpu;j;jp nra;jy;FWk; ghu;itia eptpu;j;jp nra;jy;FWk; ghu;itia eptpu;j;jp nra;jy;FWk; ghu;itia eptpu;j;jp nra;jy;

FopT tpy;iy
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kuj;jpd; my;yJ fl;llj;jpd; cr;rpapypUe;J fPo; Nehf;fpr; nry;Yk;

xspf; fjpu;fs; ntt;NtW mlu;j;jp nfhz;l tspg; gilfspy; gbg;gbahf

Kwptile;J> ghijf;F mz;ikapy; cs;s tspg; gilapy; KO mfj;

njwpg;gilfpd;wd. ,jdhy;> fz;iz te;jilAk; xspf; fjpu;fs; fz;zpy;

kuk; my;yJ fl;llj;jpd; jiyfPo; tpk;gj;ijj; Njhw;Wtpf;Fk;. ,jdhy;> kuk;

my;yJ fl;llk; ePupy; Njhd;Wtijg; Nghy; fhl;rpaspf;Fk;.

♦ ♦ ♦ ♦ ♦ cLf;fs; kpd;dp kpd;dp xspu;jy;cLf;fs; kpd;dp kpd;dp xspu;jy;cLf;fs; kpd;dp kpd;dp xspu;jy;cLf;fs; kpd;dp kpd;dp xspu;jy;cLf;fs; kpd;dp kpd;dp xspu;jy;

cLf;fs; tpl;Ltpl;L xspu;fpd;wd. vdpDk;> Nfhs;fs; mt;thW

xspu;tjpy;iy. Nfhs;fistpl cLf;fs; ngupaitahFk;. Mdhy;> cLf;fs;

Nfhs;fistplg; GtpapypUe;J kpfj; njhiytpy; (J}uj;jpy;) mike;Js;sd.

,jdhy;> cLf;fs; Nfhs;fistplr; rpwpaitahfj; njupfpd;wd.

cLf;fs; GtpapypUe;J kpfj; njhiytpypUg;gjhy; mtw;wpypUe;J tUk;

xspf; fjpu;fs; mlu;j;jp Fiwe;j Clfj;jpypUe;J mlu;j;jp mjpfupj;Jr; nry;Yk;

Clfq;fspD}lhfg; gazk; nra;J> Gtpia mila Kd;du;> gy jlitfs;

gy jpirfspy; Kwptilfpd;wd. ,t;thW Gtpia te;jilAk; xspf; fjpu;fs;

Gtpapd; tspkz;lyk; Fog;gkiltjhYk; NkYk; gy jpirfspy;

Kwptilfpd;wd. ,jdhNyNa cLf;fs; kpd;dpkpd;dp xspu;tJ Nghyj;

Njhd;Wfpd;wd.

Nfhs;fs; cLf;fs; mike;Js;s J}uj;Jld; xg;gpLifapy; Gtpf;F

mz;ikapy; ,Ug;gjhy; Nfhs;fspypUe;J tUk; xspf; fjpu;fs; ngUksT

rpjwr; nra;ag;glhikahy; Nfhs;fs; njhlu;e;J xspu;tJ Nghyj; Njhd;Wk;.

cU 6.1.17 jhu;g; ghijapy; Vw;gl;Ls;s fhdy; ePu;cU 6.1.17 jhu;g; ghijapy; Vw;gl;Ls;s fhdy; ePu;cU 6.1.17 jhu;g; ghijapy; Vw;gl;Ls;s fhdy; ePu;cU 6.1.17 jhu;g; ghijapy; Vw;gl;Ls;s fhdy; ePu;cU 6.1.17 jhu;g; ghijapy; Vw;gl;Ls;s fhdy; ePu;
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6.2 xypapd; elj;ij6.2 xypapd; elj;ij6.2 xypapd; elj;ij6.2 xypapd; elj;ij6.2 xypapd; elj;ij

ePq;fs; juk; 8 ,y; xyp njhlu;ghff; fw;wtw;iw epidTgLj;jpg;

ghUq;fs;. gy;NtWgl;l nghUs;fs; (,io> nkd;rt;T> thA epuy; vd;gd

Nghd;w) mjpur; nra;ag;gLk;NghJ xypiag; gpwg;gpf;fpd;wd. xyp Xuplj;jpypUe;J

,d;Ndhuplj;jpw;Fr; nry;tjw;F Clfk; (jpz;kk;> jputk;> thA) mtrpak;.

ehq;fs; ,t;tyfpy; xypapd; elj;ijAld; njhlu;ghd rpy Njhw;wg;ghLfs;

gw;wpf; fw;Nghk;.

 6.2.1 xypj;njwpg;G 6.2.1 xypj;njwpg;G 6.2.1 xypj;njwpg;G 6.2.1 xypj;njwpg;G 6.2.1 xypj;njwpg;G

rpWtd; xUtd; jsthlq;fs; mw;w tprhykhd miwnahd;Wf;Fs;

Eioe;J rj;jkpl;lhd;. mr;rj;jk; kPz;Lk; kPz;Lk; Nfl;lij czu;e;j mr;

rpWtd; kfpo;r;rpaile;J jpUk;gj; jpUk;gr; rj;jkpl;lhd;. ePq;fSk; ,t;thwhd

mDgtj;ijg; ngw;W ,Ug;gPu;fs;.

,t;thwhd Njhw;wg;ghL vt;thW epfo;e;;jJ? ,jid tpQ;QhduPjpapy;

mwpe;Jnfhs;sg; gpd;tUk; nraw;ghl;ilr; (6.2.1) nra;J ghUq;fs;.

nraw;ghL 6.2.1nraw;ghL 6.2.1nraw;ghL 6.2.1nraw;ghL 6.2.1nraw;ghL 6.2.1

• fz;zhbj; jl;L xd;iw> rpwpakuf; Fw;wp my;yJ nrq;fy;iy Mjhukhf

itj;Jg; glj;jpy; (cU 6.2.1) fhl;bathW Nkirapd; kPJ epiyf;Fj;jhf

epWj;Jq;fs;.

• fz;zhbf;Fr; nrq;Fj;jhf mjd; kj;jpapy; jbj;j fljhrp ml;il

xd;iw itAq;fs;.

• jbj;j fljhrp ml;ilapd; xU gf;fj;jpy; fz;zhbj; jl;bw;Fr; rha;thf

50 cm ePskhd PVC Fohia (AB) Nkir kPJ itj;J mjd; Nra;ik

Kidapy;; ‘bf;| xyp vOg;Gk; rpwpa fbfhuk; xd;iw itAq;fs;.

• fljhrp ml;ilapd; kW gf;fj;jpy; glj;jpy; fhl;bathW kw;WnkhU

PVC Fohia (CD) Nkir kPJ itj;J mf;Fohapd; Nra;ik Kidapy;

fhij itj;jthW Fohapd; Nfhzj;ij khw;wp fbfhu xyp Nfl;fpd;wjh

vd mtjhdpAq;fs;.

CD vdg;gLk; PVC Fohapd; Nfhzj;ij khw;Wk;NghJ xU re;ju;g;gj;jpy;

fbfhuj;jpd; ~bf;| xyp FohapD}lhff; Nfl;Fk;. ,t;ttjhdpg;Gf;fhd fhuzk;

fbfhuj;jpd; ~bf;| xyp AB FohapD}lhfr; nrd;W fz;zhbj; jl;by; gl;Lj;

njwpg;gile;Jnjwpg;gile;Jnjwpg;gile;Jnjwpg;gile;Jnjwpg;gile;J (reflection) CD FohapD}lhff; fhij te;jile;;jikahFk;.
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fbfhuj;jpd; xyp Neubahff; fhij te;jiltijj; jLg;gjw;fhfNt PVC

Foha; ,uz;bw;FkpilNa jbj;j fljhrp ml;il (fhl;Nghl;) itf;fg;gl;lJ.

xyp jilnahd;wpy; gLk;NghJ njwpg;gilfpd;wJ.

md;whl tho;tpy; ePq;fs; xypj;;

njwpg;Gj; njhlu;ghfg; gy mDgtq;fisg;

ngw;wpUf;fyhk;.

cU 6.2.2 ,y;> kiyf;F ,g;

gf;fj;jpYs;s rpWtDf;F kiyf;F mLj;j

gf;fj;jpypUe;J tUk; thfdj;jpd; xyp>

vjpupYs;s kjpypd; gpd;dhypUe;J tUk;

thfdj;jpd; xyp Nghd;W Nfl;Fk;. ,jw;Ff;

fhuzk;> thfdj;jpd; xyp kjpypy; gl;Lj;

njw p g ; gile ;J r pWtd pd ;  fhij

miltjhFk;. xypj; njwpg;Gj; njhlu;ghd

rpy Njhw;wg;ghLfs; gw;wp ,dpg; ghu;g;Nghk;.

 6.2.2 vjpnuhyp 6.2.2 vjpnuhyp 6.2.2 vjpnuhyp 6.2.2 vjpnuhyp 6.2.2 vjpnuhyp     (Echo)

kiy Kfl;bd; Kd;dhy; my;yJ fhL #o;e;j tay; ntspapy; epd;W

~`{| vd;W rj;jk; vOg;gpa rpwpJ Neuj;jpd; gpd; mt;nthypia kPz;Lk; Nfl;l

mDgtk; cq;fSf;F ,Uf;fyhk;. kpd;dypd;NghJ ,bNahir Nfl;l gpd;du;>

mNdfkhf nkJthff; Fiwe;J nry;Yk; xyp FWfpa Neu ,ilntspapy;

D

C B

A

PVC Foha;

fz;zhbj; jl;L
  jbj;j fljhrp ml;il

fbfhuk;

fhJ

cU 6.2.1  xypj; njwpg;GcU 6.2.1  xypj; njwpg;GcU 6.2.1  xypj; njwpg;GcU 6.2.1  xypj; njwpg;GcU 6.2.1  xypj; njwpg;G

cU 6.2.2 thfdj;jpd; xypcU 6.2.2 thfdj;jpd; xypcU 6.2.2 thfdj;jpd; xypcU 6.2.2 thfdj;jpd; xypcU 6.2.2 thfdj;jpd; xyp

kjpypy; gl;Lj; njwpj;J rpWtdpd;kjpypy; gl;Lj; njwpj;J rpWtdpd;kjpypy; gl;Lj; njwpj;J rpWtdpd;kjpypy; gl;Lj; njwpj;J rpWtdpd;kjpypy; gl;Lj; njwpj;J rpWtdpd;

fhij miljy;fhij miljy;fhij miljy;fhij miljy;fhij miljy;

kjpy;

kiy

rpWtd;
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kPz;Lk; kPz;Lk; Nfl;fpd;wJ. ,t;thwhd Njhw;wg;ghL vjpnuhyp vjpnuhyp vjpnuhyp vjpnuhyp vjpnuhyp (echo) vd

miof;fg;gLk;. xyp Fwpg;gpl;l J}uj;jpw;F mg;ghy; cs;s jil xd;wpy; Nkhjpj;

njwpj;J kPz;Lk; vkJ fhij miltNj vjpnuhypf;Ff; fhuzk; MFk;.

vk;ikr; #o vj;jidNah jilfs; fhzg;gl;lNghJk; vg;NghJk; vjpnuhyp

Nfl;gjpy;iy. mJ Vd;?

 ehk; Nfl;Fk; xyp njhlu;ghd czh;T vkJ %isapy; 1/10 s ,w;F

epiyj;jpUf;Fk;. vdNt> vjpnuhyp Nfl;f Ntz;Lkhdhy; Kjy; xypf;Fk;

mjd; njwpg;G xypf;Fk; ,ilg;gl;l fhyk; 1/10 s I tplf; $Ljyhf ,Uf;f

Ntz;Lk;. xyp> tspapy; 330 m s-1 fjpapy; nry;Yk;. ,jw;Nfw;g vjpnuhypiaf;

Nfl;gjw;F> xypKjYf;Fk; (mtjhdpg;ghsUf;Fk;) jilf;Fk;  (njwp

Nkw;gug;Gf;Fk;) ,ilapy; ,Uf;f Ntz;ba kpff; FWfpa J}uj;ijf;

fzpg;gplyhk;.

tspapD}lhf 1 s ,y; xyp nry;Yk; J}uk;   = 330 m

/ 1/10 s ,y; xyp nry;Yk; J}uk;   = 330 m    1/10 = 33 m

tspapy; vjpnuhyp Nfl;f Ntz;Lkhdhy; xyp

nry;y Ntz;ba kpff; FWfpa J}uk;   = 33 m

xyp KjYf;Fk; jilf;Fk; ,ilapy; ,Uf;f

Ntz;ba kpff; FWfpa J}uk;   = 33 m / 2

  = 16.5 m

cU 6.2.3 vjpnuhyp Njhd;Wk;NghJ xyp nry;Yk; ghijcU 6.2.3 vjpnuhyp Njhd;Wk;NghJ xyp nry;Yk; ghijcU 6.2.3 vjpnuhyp Njhd;Wk;NghJ xyp nry;Yk; ghijcU 6.2.3 vjpnuhyp Njhd;Wk;NghJ xyp nry;Yk; ghijcU 6.2.3 vjpnuhyp Njhd;Wk;NghJ xyp nry;Yk; ghij

xyp njwpg;gile;J kPz;Lk;

tUjy;

jil
xyp jilia Nehf;fpr; nry;yy;

mtjhdpg;ghsu;

×
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tspapy; vjpnuhypiaf; Nfl;gjw;Ff; fPNo jug;gl;l epge;jidfs; G+u;j;jp

nra;ag;gl Ntz;Lk;.

• jilf;Fk; xypKjYf;Fk; (mtjhdpg;ghsUf;Fk;) ,ilapyhd J}uk;

16.5 m I tpl mjpfkhf ,Uf;f Ntz;Lk;.

• njwpg;gile;J tUk; xyp mtjhdpg;ghsUf;Ff; Nfl;Fk; msTf;F

cug;Gilajhf ,Uf;f Ntz;Lk;.

xypj; njwpg;gpd; tpisthf cUthFk; vjpnuhypiag; gad;gLj;jp

vkJ gy Njitfis epiwNtw;wpf;nfhs;tjw;fhfg; gy rhjdq;fs; /

cgfuzq;fs; Mf;fg;gl;Ls;sd. cjhuzk;: vjpnuhypkhdp> fopnahyp myfplyp.

flypd; VjhtJ Xuplj;jpd; Mok;>

flybg; ghiwfspd; miktplKk; mikg;Gk;>

kPd;$l;lk; ,Uf;Fk; ,lk; (Mok;) Nghd;w

jfty ;fisg ; ngw ;Wf ;nfhs ;tjw ;F

vjpnuhypkhdp (echo sounder) gad;gLj;jg;gLk;

(cU 6.2.4).

,t;Tgfuzj;jpypUe;J flypdbia Nehf;fpf; fopnahypfs; (kdpjdpd;

Nfs; jifik vy;iyf;F mg;ghw;gl;l cau; kPbwidf; nfhz;l xyp)

mDg;gg;gLk;. flypd; mbapy; mJ njwpg;gile;J tUk; vjpnuhyp Nfl;gjw;F

vLj;j Neuj;ij mbg;gilahff; nfhz;L flypd; Mok; fzpdpapd; cjtpAld;

cWjpg;gLj;jg;gLfpwJ. ,e;j KOr; nraw;ghLk; Nrhdhu; (sonar) nraw;ghL

vdf; $wg;gLk; (sonar - sound navigation and ranging).

kdpj clypd; cs;SWg;Gfspd;

Neha; epiyikiaf; fz;lwptjw;Ff;

fopnahyp myfplypfs; (ultra sound scan-

ners) gad;gLj;jg;gLk;. ,f;fUtp %yk;

gupNrhjpf;f Ntz;ba clypd; cl;Gw

mq;fq;fis Nehf;fpf; fopnahypfs;

nrYj;jg;gLk;. ngwg;gLk; vjpnuhypiag;

gad;gLj;jp cs;SWg;Gfspd; epiyik

mwpag;gLk;.

cU 6.2.4 vjpnuhypkhdpapdhy;cU 6.2.4 vjpnuhypkhdpapdhy;cU 6.2.4 vjpnuhypkhdpapdhy;cU 6.2.4 vjpnuhypkhdpapdhy;cU 6.2.4 vjpnuhypkhdpapdhy;

flypd; Moj;ijf; fhzyflypd; Moj;ijf; fhzyflypd; Moj;ijf; fhzyflypd; Moj;ijf; fhzyflypd; Moj;ijf; fhzy ;; ;; ;

rKj;jpuk; vjpnuhypkhdp

cU 6.2.5 Nehiaf; fz;lwptjw;fhfcU 6.2.5 Nehiaf; fz;lwptjw;fhfcU 6.2.5 Nehiaf; fz;lwptjw;fhfcU 6.2.5 Nehiaf; fz;lwptjw;fhfcU 6.2.5 Nehiaf; fz;lwptjw;fhf

fopnahyp myfplypiag; gad;gLj;jy;fopnahyp myfplypiag; gad;gLj;jy;fopnahyp myfplypiag; gad;gLj;jy;fopnahyp myfplypiag; gad;gLj;jy;fopnahyp myfplypiag; gad;gLj;jy;
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cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?

,utpy; gwf;fpd;w G+r;rpAz;Zk; ntsthy;> flypy; thOk; nlhy;gpd;

Nghd;w KiyA+l;bfs; jilfis tpyfp ,lk;ngau;tjw;F vjpnuhyp

Kiwiag; (Nrhdhu;) gad;gLj;Jfpd;wd.

 6.2.3 njwpg;nghyp 6.2.3 njwpg;nghyp 6.2.3 njwpg;nghyp 6.2.3 njwpg;nghyp 6.2.3 njwpg;nghyp

rpy tpu pTiu kz;lgq;fspy ; Ngr ;rhsu ;fspd; nrhw ;fis

xd;wpypUe;njhd;W NtWgLj;jpj; njspthff; Nfl;f Kbahky; Nghd

mDgtq;fs; cq;fSf;Fk; Vw;gl;bUf;fyhk;. ,jw;Ff; fhuzk;> vkJ fhij

Neubahf te;jilfpd;w Ngr;rhsu;fspd; thu;j;ijfs; (xypapd; czu;T)> vkJ

%is tpl;L kiwe;J Nghtjw;F Kd;Ng %isapy; epiyj;jpUg;gjw;F Kd;Ng>

kz;lgq;fspd; Rtu;fspy; gl;Lj; njwpj;J tUk; mjd; njwpg;gile;j xyp;

vkJ fhij miltjhFk;. mg;NghJ xNu xyp fhjpDs; ePz;l Neuk;

epiyj;jpUg;gJ Nghy; Njhd;Wk;. ,q;F vjpnuhypiag; Nghd;W Kjy; xypAk;

njwpg;gile;j xypAk; ntt;Ntwhff; Nfl;gjpy;iy. ,j;Njhw;wg;ghL njwpg;nghyp

(reverberation) vd miof;fg;gLk;.

 6.2.4 xyp cwpQ;ry; 6.2.4 xyp cwpQ;ry; 6.2.4 xyp cwpQ;ry; 6.2.4 xyp cwpQ;ry; 6.2.4 xyp cwpQ;ry;

rpdpkhf; nfhl;liffs;> Nfl;Nghu; $lk;> tpupTiu kz;lgq;fs; Nghd;w

muq;Ffspy; vjpnuhypAk; njwpg;nghypAk; cUthfyhk; vd;gJ ,g;NghJ

cq;fSf;F tpsq;fpapUf;Fk;. ,J njspthd Nfl;lYf;Fj; jilahf mikAk;.

muq;F xd;wpypUe;J xyp ntspNaWtJ mq;F eilngWk; nraw;ghLfSf;Fj;

jilahf mikAk;. rpdpkh muq;F> Nfl;Nghu; $lk;> xypg;gjpTf;$lk;

Nghd;wtw;iwj; jpl;lkpLk;NghJ xypapd; elj;ij my;yJ Xirapay;

(acoustics) If; fUj;jpw;nfhs;s Ntz;Lk;.

ehlf muq;F xd;wpDs; Nkilapd; gpd;dhYk; RtUf;F Kd;ghfTk;

jpiufs; Nghlg;gl;bUg;gij ePq;fs; fz;bUf;fyhk;. Nkilapy; gf;fj; jpiufSk;

gy cs;sd. muq;fpNy $iuapd; fPohfj; JisAld; $ba jpiu xd;W

ngUk;ghYk; fhzg;glyhk;. muq;fpd; Rtu; fuLKulhdjhf mikf;fg;gl;bUf;Fk;.

,tw;wpD}lhf xyp cwpQ;ry; (absorption) eilngWtjhy; vjpnuhypAk;

njwpg;nghypAk; Fiwf;fg;gl;L xyp njspthff; Nfl;Fk;.

xypj; njwpg;Gj; njhlu;ghd nraw;ghL 6.2.1 ,d; kPJ kPz;Lk; ftdQ;

nrYj;Jq;fs;. ,q;F fz;zhbj; jl;bw;Fg; gjpyhfg; nghyp];iuuPd; (nu[pNghk;)

Jz;L my;yJ Jzpahyhd jpiu xd;iw itj;J kPz;Lk; nraw;ghl;by;

<LgLq;fs;. mg;NghJ njwpj;J tUk; xyp Kd;; Nghd;W njspthff; Nfl;fhJ.

,jw;Ff; fhuzk;> nghyp];iuuPd; my;yJ Jzp xypia cwpQ;RtjhFk;.
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xg;gil 1xg;gil 1xg;gil 1xg;gil 1xg;gil 1

xyp cwpQ;rYf;fhf Nkw;nfhs;sg;gLk; cj;jpfs;> mit gad;gLj;jg;gLk;

re;ju;g;gq;fs;> gad;gLj;jg;gLk; gjhu;j;jq;fs; (c- k; : xypngUf;fpfSf;F

,ilNa flw;gQ;R my;yJ gQ;R ,l;L itj;jpUj;jy;) njhlu;ghf

,aYkhdtiu jfty;fisr; Nrfupj;J mwpf;if xd;iwj; jahupAq;fs;.

 6.2.5 gupT 6.2.5 gupT 6.2.5 gupT 6.2.5 gupT 6.2.5 gupT (Resonance)

fPNo jug;gl;Ls;s epfo;Tfs; njhlu;ghd mDgtq;fs; cq;fSf;Fk;

Vw;gl;bUf;fyhk;.

• kpd;dypd;NghJ Vw;gLk; ,bKof;fk; fhuzkhff; fjT> ad;dy;

Mfpatw;wpd; fz;zhbfs; mjpu;tiljy;.

• njhq;F ghyj;jpd; (suspension bridge) kPJ re;jj;Jf;F Vw;g ele;J

nry;Yk;NghJ ghyk; cr;r mstpy; mjpu;tiljy;.

• NgUe;J tz;bapd; ,ae;jpuk;; Fwpj;j mjpu;tpy; njhopw;gLk;NghJ NgUe;jpd;

ad;dy; fz;zhbfs; mjpu;tiljy;.

,t;thwhd epfo;Tfs; Vw;glf; fhuzk; ahJ?

,J njhlu;ghff; fye;JiuahLtjw;F Kd;> ahNjDk; xU nghUs;

mjpUk; fjp my;yJ mjpu;T kPbwd; njhlu;ghd tplaj;jpy; ftdj;ijr;

nrYj;JNthk;.

<u;f;fg;gl;l fk;gpia (,ioia) vj;jid jlitfs; mjpur; nra;jhYk;

mjpypUe;J gpwg;gJ xNu tpjkhd xypNa MFk;. <u;f;fg;gl;l nkd;rt;T

xd;iw mjpur; nra;Ak;NghJk; my;yJ Gy;yhq;Foiy CJk;NghJk; mtw;Wf;Nf

cupa jdpj;Jtkhd xypNa cw;gj;jpahfpd;wJ. ,jw;Ff; fhuzk;> ve;jg;

nghUSk; mjw;Fupa epr;rapf;fg;gl;l ,aw;if mjpu;T kPbwidf;  (natural

vibration frequency) nfhz;bUg;gjhFk;. ,dp ehk; Muk;gj;jpy; Fwpg;gpl;l

Njhw;wg;ghLfs; njhlh;ghf vkJ ftdj;ijr; nrYj;JNthk;.

• ,bKof;fj;jpd;NghJ mjDld; njhlu;ghd tspg; gilf;F cupa mjpu;T

kPbwd; xd;W fhzg;gLk;. tPLfspd; ad;dy;> fjT Mfpatw;wpd; fz;zhbfs;

mjpu;tJ mtw;wpd; ,aw;ifahd mjpu;T kPbwd;> rk;ge;jg;gl;l tspg; gilapd;

mjpu;T kPbwDf;Fr; rkdhtjhy; MFk;.

• njhq;F ghyk; cr;r mstpy; mjpu;tJ mjd; ,aw;if mjpu;T kPbwdhdJ>

mjd; kPJ re;jj;Jf;F Vw;gg; ghjq;fs; itf;fg;gLk;NghJ Vw;gLk; mjpu;T

kPbwDf;Fr; rkdhf ,Uf;Fk;NghJ MFk;.

• NgUe;jpd; fz;zhbfs; mjpu;tJk; ,Nj tpjkhd epfo;tpdhy; MFk;.
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,t;thW> VNjDk; nghUs; xd;W mjpUk;NghJ Vw;gLk; mjpu;T

kPbwDf;Fr; rkdhd ,aw;if mjpu;T kPbwidf; nfhz;l NtnwhU nghUs;.

mjw;Nfw;g mjph;tJ gupTgupTgupTgupTgupT (resonance) vd miof;fg;gLk;.

gupT njhlu;ghd mDgtq;fisg; ngw;Wf;nfhs;tjw;fhff; fPNo

jug;gl;Ls;s nraw;ghL 6.2.2 ,y; <LgLNthk;.

nraw;ghL 6.2.2nraw;ghL 6.2.2nraw;ghL 6.2.2nraw;ghL 6.2.2nraw;ghL 6.2.2

• rkdhd jpzpitf; nfhz;l

kzy; epug;gg;gl;l jPg;ngl;bfs;

r pytw ;iw NtWgl ;l e Psk ;

nfhz;l E}yhy; (,ioahy;)

fl;Lq;fs;. XusT ,Wf;fkpy;yhJ

,Oj;Jf; fl;lg;gl;l Xh; ,io kPJ

,e;jj; jPg;ngl;bfisg; glj;jpw;

fhl;bathW mtw;wpd; E}yhy;

fl ; bj ;  njhq ;ft pL ;q ; fs ; .

jPg;ngl;br; Nrhbfs; rpytw;wpd;;

,ioapd; ePsk; rkdhf ,Uf;f
Ntz;Lk; (cU: B - E, A - F).

• jPg;ngl;b B I mjpur; nra;Aq;fs; (miya tpL;q;fs;). Vida

jPg;ngl;bfSf;F vd;d eilngWfpd;wJ vdr; rpwpJ Neuk; mtjhdpAq;fs;;.

NtW jPg;ngl;bia mjpur; nra;Jk; mtjhdpg;Gfisg; ngw;Wf;nfhs;Sq;fs;.

jPg;ngl;b B  I miyar; nra;jNghJ Vida jPg;ngl;bfSk; nkJthf

miye;jd. vdpDk;> rpwpJ Neuj;jpy; jPg;ngl;b E MdJ mjpfk; miyaj;

njhlq;fpaJ. jPg;ngl;bfs; B ck; E ck; fl;bj; njhq;ftplg;gl;bUe;j E}y;fspd;

ePsq;fs; rkdhf ,Ue;jJ. vdNt> mtw;wpd; ,aw;ifahd mjpu;T kPbwDk;

rkdhdJ. B fhuzkhf E guptile;jJ vd;W $wyhk;. ,q;F epfo;e;jJ

ahnjdpy; B miyAk;NghJ mjpy; mlq;fpAs;s ,af;fr; rf;jp FWf;fhd

,ioapD}lhfr; rkdhd mjpu;T kPbwidf; nfhz;l E I Nehf;fpr; nrd;W

mq;F Njf;fkile;jikahFk;. E  miyAk; msT $Lk;NghJ B miyAk;

msT FiwtiltJ ,jdhNyNa MFk;. ,r;nraw;ghL khwp khwp epfo;tij

ePq;fs; NkYk; mtjhdpf;fyhk;. ,q;F jPg;ngl;b A I mjpur; nra;jhy;

gupe;jjpu;tJ ve;j jPg;ngl;bahFk;? cq;fs; mtjhdpg;Gf;fhd fhuzj;ij

tpsf;Fq;fs;.

fPNo jug;gl;Ls;s epfo;Tfs; gupT njhlh;ghdit MFk;.

• giltPuu;fs; ghyj;ijf; fle;J nry;Yk;NghJ rPuhd mzpeilapy; nry;yhJ

rhjhuzkhf ele;J nry;tu;. ,jw;Ff; fhuzk; giltPuu;fspd; rPuhd

    fw;fspy; Vw;gLk; gupTfw;fspy; Vw;gLk; gupTfw;fspy; Vw;gLk; gupTfw;fspy; Vw;gLk; gupTfw;fspy; Vw;gLk; gupT

A

B

C

D

E

F

G
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mzp eilapd;NghJ xd;W Nru;e;J ngwg;gLk; xypapd; kPbwd; ghyj;jpd;

,aw;if mjpu;T kPbwDf;Fr; rkdhFk;NghJ Vw;gLk; guptpd; fhuzkhfg;

ghyk; kpfTk; fLikahf mjpu;e;J cile;J Nghfyhk; vd;gjhyhFk;.

• ghlfu ;  xUth ;  cau ;

RUjpapy; (tune) ghliy

,irj;J mtUf;F vjpNu

cs;s fz;zhbahyhd

gourf ;  f pz ;zj ;ij

cilf;f KbAk;.

• ,irf; fUtp xd;iwg;

nghUj;jkhd RUjpAld;

,irg ;gjw ;Fg ; gu pitg;

gad;gLj;jyhk;.

• thapdhy; tspapy; CJk;NghJ me;j ntspiar; #or; Ropg;Nghl;lk;;

(eddy currents) cUthFk;. CJ fjpf;F Vw;g me;jj; Roy; miyfspd;

mjph;T kPbwd; NtWgLk;.

xU gf ;fk ;  %lg ;gl ;l

Fohapd; thiar; Rw;wp

CJk;NghJ cUthFk ;

Roy ; miyfspd; mjph;T

kPbwd;> FohapDs; cs;s

tspg; gilapd; ,aw;if

mjpu;T kPbwDf;Fr; rkd;

MFk ;NghJ> Foha pd ;

cs;Ns cs;s tspg; gil

ghpTWtjhy; FohapypUe;J

xyp cUthFk; (cU 6.2.7).

 6.2.6 6.2.6 6.2.6 6.2.6 6.2.6 ,ir xypAk; re;jKk;,ir xypAk; re;jKk;,ir xypAk; re;jKk;,ir xypAk; re;jKk;,ir xypAk; re;jKk;

,ir xyp,ir xyp,ir xyp,ir xyp,ir xyp

xOq;fhd kPbwd; Nfhyj;ijf; nfhz;l xyp> Rutup (note) my;yJ

njhdp (tone) vdg;gLk;. ,irnahyp ]> up> f> k> g> j> ep (C, D, E, F, G, A, B)

vd;w VO mbg;gilr; Ruq;fisf; nfhz;lJ vd;gJ gw;wp ePq;fs;

Nfs;tpg;gl;bUf;fyhk;. Ruq;fspd; fyg;ghy; ,irnahyp (musical  sound) gpwf;Fk;.

cU 6.2.6 Fuy; xypiag; gad;gLj;jpf;cU 6.2.6 Fuy; xypiag; gad;gLj;jpf;cU 6.2.6 Fuy; xypiag; gad;gLj;jpf;cU 6.2.6 Fuy; xypiag; gad;gLj;jpf;cU 6.2.6 Fuy; xypiag; gad;gLj;jpf;

fz;zhbg; gourf; fpz;zj;ij cilj;jy;fz;zhbg; gourf; fpz;zj;ij cilj;jy;fz;zhbg; gourf; fpz;zj;ij cilj;jy;fz;zhbg; gourf; fpz;zj;ij cilj;jy;fz;zhbg; gourf; fpz;zj;ij cilj;jy;

cU 6.2.7 FohapDs;Ns tspg; gilcU 6.2.7 FohapDs;Ns tspg; gilcU 6.2.7 FohapDs;Ns tspg; gilcU 6.2.7 FohapDs;Ns tspg; gilcU 6.2.7 FohapDs;Ns tspg; gil

ghptiljy;gh ptiljy;gh ptiljy;gh ptiljy;gh ptiljy;
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,ir gy;NtW NjitfSf;Fg; gad;gLj;jg;gLfpd;wJ. nghOJ

Nghf;fpw;fhfTk; fisg;G> Nrhu;T vd;gtw;iw ePf;fTk; ,ir cjTfpd;wJ.

Ntiyj;jyq;fspYk; fhupahyaq;fspYk; nkd;ikahd ,iria xypf;fr;

nra;tjd; %yk; Ntiyapd; tpidj;jpwidf; $l;lyhk; vd ek;gg;gLfpd;wJ.

,jaNeha;> Flw;Gz;fs;> kdtOj;jk; Nghd;w Neha; epiyfisf;

nfhz;bUg;NghUf;F ,ilapilNa nkd;ikahd ,iriaf; Nfl;fr; nra;Ak;gb

itj;jpau;fs; MNyhrid toq;Ffpd;wdu;.

rj;jk;rj;jk;rj;jk;rj;jk;rj;jk;

xOq;fhd kPbwd; Nfhyj;ijf; nfhz;buhj xyp> rj;jk; (noise) vd

miof;fg;gLk;. ,it mtrpakw;w xypfshFk;. rj;jj;jpd; xyp kl;lk; my;yJ

cug;G> cug;Gkhdpapdhy; (sound level meter) msf;fg;gLk;. ,jid msf;Fk;

myF nlrpngy; (decibel) vdg;gLk;. ,jd; FwpaPL dB MFk;. 120 dB iaf;

nfhz;l xypapD}lhf xUtUf;F typia Vw;gLj;j KbAk;. mNj Ntis>

180 dB xypapdhy; xUtiu kuzj;Jf;Fk; Mshf;fyhk;. mjpf rj;jk;

fhuzkhfr; nrtpg;giw nkd;rt;tpy; ntbg;G> FUjpaKf;fk; mjpfupj;jy;>

ftdf; FiwT> jiytyp Nghd;w cldyg; gpur;rpidfs; Vw;glyhk; vd

vLj;Jf; fhl;lg;gl;Ls;sJ.

xg;gil 2xg;gil 2xg;gil 2xg;gil 2xg;gil 2

gy;NtW re ;ju ;g ;gq ;fspy ; rj ;jj ;ijf; Fiwg;gjw ;F my;yJ

fl;Lg;gLj;Jtjw;F Nkw;nfhs;sg;gLk; cj;jpfs; gw;wp mwpAq;fs;.

cjhuzq;fs; rpy fPNo jug;gl;Ls;sd.

• Nkhl;lu; ,ae;jpuq;fspypUe;J ntsptplg;gLk; Xir.

• njhopw;rhiyapy; Ntiy ghu;g;Nghiur; rj;jj;jpypUe;J ghJfhj;jy;.

• ngUe; njUf;fSf;F mUNf/tPjpNahuq;fspy; cs;s tPLfSf;F tUk;

Xiriaf; Fiwj;Jf;nfhs;sy;.

• ,uT Neuq;fspy; kdpjdpd; J}f;fj;Jf;F ,ilA+whf mikAk; mjpf

rj;jj;Jld; $ba xypngUf;fpg; gad;ghl;ilf; Fiwj;jy;.

ePq;fs; mwpe;Jf; nfhz;l fhuzpfisf; nfhz;L tpQ;Qhdr; rQ;rpif

xd;wpw;Fg; gpuRupg;gjw;Fg; nghUj;jkhd fbjk; xd;iwj; jahupAq;fs ;.

gapw ;r pgapw ;r pgapw ;r pgapw ;r pgapw ;r p

1. (m) (i) xspj; njwpg;G tpjpfis vOJf.

       (ii) jsthbapd; kPJ tpOk; AB xspf;

  fjpupd; tupg;glj;ij mUNfAs;s glk;

  fhl;LfpwJ. mjd; njwpfjpiu vOJf.

A

B

C

D

E
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(M) nrt;tf tbthd fz;zhbf; Fw;wpapd;

k PJ tpOk ;  PQ vd ;Dk ; gLfj pu ;

Kwptile;J ntspNaWk; Kiwiaf;

fhl;LtJ.

(i)   RS (ii)  RT

(iii) RU (iv) RV

2.(m) ,uz;L Clfq;fs; re;jpf;Fk; ,lj;jpy; gLk; xspf; fjpu;fisf; fPOs;s

tupg;glk; fhl;LfpwJ. xt;nthU xspf; fjpupdJk; Kwpfjpupd;; ghijia

tiue;J fhl;Lf.

(M) X,Y vd;Dk; xspapay; Clfq;fspD}lhfr;

nry;Yk; xspf; fjpu;fisf; fPNo cs;s

tupg;glk; fhl;LfpwJ. X, Y ,y; mlu;j;jp

Fiwe ;j > mlu ;j ;j p  $ba Clfj ;ij

,dq;fhz;f.

3.(m) xypj;njwpg;gpdhy; Vw;gLk; ,uz;L Njhw;wg;ghLfisf; Fwpg;gpl;L mit

,uz;Lf;FkpilNaahd NtWghl;il tpsf;Ff.

(M) vjpnuhypkhdp (echo sounder) xd;wpdhy; ntsptplg;gl;l xyp miyfs;

flypd; mbj;jsj;jpy; gl;Lj; njwpg;gile;J tu 0.2 s vLj;jJ.

mt;tplj;jpy; flypd; Mok; ahJ? (ePupDs; xypapd; fjp 1 400 m s -1

MFk;).

(,) (i) gupT vd;gjd; fUj;J ahJ?

(ii) gupT Vw;glf;$ba %d;W re;ju;;g;gq;fisf; Fwp;g;gpLf.

  (<) rj;jj;jpdhy; Vw;glf;$ba ghjpg;Gfs; ehd;fpid vOJf.

X

Y

   Clfq;fs;

   re;jpf;Fk;

   Nkw;gug;G

P

Q

R

S

T

U

V

ePu; tsp

fz;zhb

ePu;

tsptsp

 ePu;
fz;zhb

(M) nrt;tf tbthd fz;zhbf; Fw;wpapd;

k PJ tpOk ;  PQ vd ;Dk ; gLfj pu ;

Kwptile;J ntspNaWk; Kiwiaf;

fhl;LtJ.


