
juk; 11 tpQ;Qhdk;
miyfSk; mtw;wpd; gad;ghLfSk;

myF-04

❖nghwpKiw miyfs;

❖kpd;fhe;j miyfs;

❖xyp

❖,irf;fUtpfs;

S.Sangevan

NDT Science

S.Sangevan (NDT Science) www.lk
ed

u.l
k



miy

Xu; Clfj;jpd; topNa my;yJ ntspapy; nry;Yk; 
Fog;gk;.

miyfs; Xu; ,lj;jpypUe;J NtNwhu; ,lj;jpw;F
Jzpf;iffs; ,lk;ngauhky; rf;jpia CLflj;Jk;.

c+k;- xypaiy, ePupy; Njhd;Wk; miy

S.Sangevan (NDT Science) www.lk
ed

u.l
k



miyfs;

nghwpKiw miyfs;
(flj;j Clfk; mtrpak;)

nel;lhq;F miyfs;
xypaiyfs;

FWf;fiyfs;
ePupy; Njhd;Wk; 

miyfs;

kpd;fhe;j miyfs;
(flj;j Clfk; mtrpakpy;iy)

xsp

Ez;ziyfs;

nrq;fPo; 
fjpu;fs;

thndhyp
miyfs;

fopA+jh
fjpu;fs;

X fjpu;fs;

fhkh fjpu;fs;
S.Sangevan (NDT Science) www.lk

ed
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nghwpKiw miyfs;

❖miyfs; flj;jg;gl Clfk; mtrpak;.

❖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; 

❖2. FWf;F miyfs; / mfyhq;F miyfs; 

S.Sangevan (NDT Science) www.lk
ed
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kpd; fhe;j miyfs;

❖ ,it flj;jg;gl Clfk; mtrpak; ,y;iy.

❖ ntw;wplj;jpD}lfTk; gazpf;Fk;.

❖ Clfj;jpD}lhfTk; gazpf;Fk;.

S.Sangevan (NDT Science) www.lk
ed

u.l
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FWf;;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;.

S.Sangevan (NDT Science) www.lk
ed
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❖ jpz;k, jput Nkw;gug;gpd; kPJ nry;Yk;.

❖mikjpahd ePu;g;gug;gpy; rpW fy;ypid ,Lk;NghJ mq;F Vw;gLk; 
Fog;gq;fs;.

❖ ,ioapy; Vw;gLj;jg;gLk; miyT.

S.Sangevan (NDT Science) www.lk
ed
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❖FWf;fiy ,af;fj;jpd; NghJ KbfSk;, jhopfSk; 
cUthFk;.

S.Sangevan (NDT Science) www.lk
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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;.

❖ miy nry;Yk; jpirf;F rkhe;jukhf Jzpf;iffs; ,aq;Fk;.

S.Sangevan (NDT Science) www.lk
ed
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❖cjhuzk:;:-
❖xU Kidapy; fl;ba rpypq;fpapd; RahjPd Kidia mjd; 
mr;rpd; topNa Kd;gpd;dhf ,Of;Fk;NghJ rpypq;fpapy; 
cUthFk; miy.

❖xypaiy
❖,irf;ftu; my;yJ ths; myF mjpUk;NghJ tspapy; 
cUthFk; miy.

S.Sangevan (NDT Science) www.lk
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❖ jpz;kq;fs;,jputq;fs;,thAf;fs; vd;gtw;wpd; %yk; gazpf;Fk;

❖ nel;lhq;F miy ,af;fj;jpd; NghJ neUf;fy;fSk;,Ijhf;fy;fSk; cUthFk;.

S.Sangevan (NDT Science) www.lk
ed
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FWf;fiyfSf;Fk; nel;lhq;fiyfSf;Fk; 
,ilg;gl;l NtWghLfs;

FWf;fiyfs;; nel;lhq;fiyfs;
❖miy nry;Yk; jpirf;Fr; 
nrq;Fj;jhf mt;T+lfj; Jzpf;iffs; 
mjpUk;

❖miy ,af;fj;jpd;NghJ mt;T+lfj; 
Jzpf;iffs; miy nry;Yk; 
jpirapy; mjpUk;

❖ FWf;fiy ,af;fj;jpd; NghJ
KbfSk;, jhopfSk; cUthFk;.

❖ neUf;fy;fSk;,Ijhf;fy;fSk; 
cUthFk;.

❖ jpz;k,jput Nkw;gug;gpd; kPJ
nry;Yk;.

❖ jpz;kq;fs;,jputq;fs;,thAf;fs; 
vd;gtw;wpd; %yk; gazpf;Fk;

S.Sangevan (NDT Science) www.lk
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miy ,af;fj;Jld; njhlu;Ggl;l ngsjPf
fzpaq;fs;
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tPPr;;rk; (Amplitude) - a

❖Xu; miyapaf;fj;jpy; xU Jzpf;if mjd; 
rkepiy jhdj;jpypUe;J xU jpirapy; 
milAk; cr;r ,lg;ngau;r;rpNa tPr;rk; MFk;.

❖,jd; myF kPw;wu; (m) MFk;.

S.Sangevan (NDT Science) www.lk
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miyePPsk; (Wave length) -λ

❖ Xu; miyapaf;fj;jpy; mLj;Js;s xNu epiyfspd; ,U 
jhdq;fSf;fpilNa cs;s J}uk; miyePsk; vdg;gLk.;

❖ ,J miynahd;wpd; KOr; rf;fuj;ijg; gpujpgypf;Fk;.

❖ miy vdg;gLtJ ,t;thwhd rf;fuq;fs; gytw;why; 
Mdnjhd;whFk;.

❖ myF kPw;wu; (m)

S.Sangevan (NDT Science) www.lk
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miyT fhyk; T

❖ xU Jzpf;if xU G+uz miyit Mw;Wtjw;F vLf;Fk; Neuk;.

❖ xU miy mjd; miy ePsj;jpw;F rkdhd J}uj;jpw;F
nry;tjw;F vLf;Fk; Neuk;.

❖ myF nrf;fd; (s)
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kPPbwd; (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;

S.Sangevan (NDT Science) www.lk
ed
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miyapd; fjp (Speed of a wave) - v

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

 ,jd; myF 𝑚𝑠−1 my;yJ kPw;wu; / nrf;fd;.

S.Sangevan (NDT Science) www.lk
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gapw;rp tpdhf;fs;

1. 5s ,y; cNyhfk; xd;wpy; Vw;gLk; mjpu;Tfspd; vz;zpf;if
50 vdpd;, mjpu;ntz; ahJ?

2. tspapy; xypapd; Ntfk; 330𝑚𝑠−1, kPbwd; 660Hz
vdpd;,miyePsk; ahJ?

3. Fwpj;j xU FWf;fiy cUthFk; NghJ xU nrf;fDf;F 2 
jhopfSk; 2 KbfSk; cz;lhfpd;wd.,e;j miyapd; ,U 
mLj;Js;s KbfSf;F ,ilNa ,Uf;Fk; J}uk; 0.2m vdpd; 
miyapd; Ntfk; ahJ?

4. 50Hz mjpu;ntz; cila FWf;fiy xd;wpd; miyT fhyk; 
ahJ?
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5.miyapd; kPbwd; 100 Hz vdpd; miyapd; Ntfk; ahJ?
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kpd;fhe;j miyfs;

❖kpd;fhe;j miy vd;gJ ahJ?

❖,ay;Gfs;

❖kpd;fhe;j miyfspd; tiffs;

❖md;whl tho;tpy; kpd;fhe;j miyfspd; 
gad;ghLfs;

S.Sangevan

NDT Sciencewww.lk
ed
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kpd;fhe;j miyfs;
❖Clfj;jpd; Jizapd;wp gazpf;fpd;w miyfs;
❖,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.

❖FWf;fiy tbtpNyNa gazpf;Fk;.

www.lk
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❖nrYj;Jiff;F Clfk; mtrpak; ,y;iy.

❖Gw kpd; fhe;j Gyq;fshy; ghjpf;fg;glhJ.

❖ntw;wplj;jpy; my;yJ tspapy; ,jd; 
Ntfk; 3x108𝑚𝑠−1

❖kpd;fhe;j miyapd; Ntfj;jpw;fhd
rkd;ghL

❖c = f λ

❖c-miyapd; Ntfk;

❖f-kPbwd;

❖λ-miyePsk;www.lk
ed

u.l
k



kpd; fhe;jj;jpUrpak;
❖gy;NtW kPbwd; tPr;irf; nfhz;l kpd;fhe;j miyfs; 
kpd;fhe;jj;jpUrpak; vdg;gLk;.

www.lk
ed

u.l
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miy xd;wpd; miy
ePsk; mjpfupf;f mjd; 
kPbwd; FiwtilAk

www.lk
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kpd;fhe;j miyfspd; tiffSk; 
mtw;wpd; gad;ghLfSk;

fhkhf; fjpu;
❖fjpu; njhopw;ghl;L %yfq;fspypUe;J ,J ntspg;gLk;. 

❖,jd; kPbwd; mjpfkhifahy; rf;jpAk; mjpfk;.

❖cUf;Fj; jfL> nfhq;fpwPl;L jfL> fPyq;fis CLUtpr; 
nry;Yk;.

gad;fs;

❖ Gw;W Neha;f;fyq;fis mopf;f cjTk;.

❖ czT> mWitr; rpfpr;ir cgfuzq;fis fpUkp
mopf;fg; gad;gLk;.www.lk

ed
u.l

k



X – fjpu;
❖cau;fjp ,yj;jpud;fis Xu; cNyhf ,yf;fpd; 
kPJ Nkhjr; nra;tjd; %yk; x – fjpu; 
cw;gj;jp nra;ag;gLfpwJ.

❖,jd; NghJ ,yj;jpud;fspd; ,af;f rf;jpapd; 
xU gFjp x fjpu; Mf khw;wk; ngWfpwJ.

www.lk
ed
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gad;fs;
❖clypd; cl;gFjpia xspg;glnkLf;fg; gad;gLfpwJ.

❖vd;Gfspy; Vw;wgLk; KwpT> tpyfy;fis mwpa cjTk;.

❖tpkhdg; gazpfspd; gazg;ig> fg;gy; nfhs;fyd;fis
jpwf;fhky; Nrhjpf;fg; gad;gLk;.

mjpfsT gLtjhy; Gw;W Neha; Vw;glyhk;.

www.lk
ed

u.l
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fopA+jhf; fjpu;

❖Cjhtpw;F NkNy ,Uf;Fk; fjpu;fs;.

❖#upa xspapy; ,f;fjpu;fs; fhzg;gLfpd;wd.

❖tpw;wkpd;-D njhFg;G

❖kpd; ,wf;fj;jpd; %yKk; ,ur Mtp
tpsf;Ffs; %yKk; fopA+jhf; fjpu;fs; 
Njhw;Wtpf;fg;gLfpd;wd.

❖kdpj fz;Zf;F Njhw;whJ> NjdP> 
G+r;rpfSf;F Njhw;Wk;.www.lk

ed
u.l

k



gad;fs;

❖ rpy ,urhad nghUl;fspy; fopA+jhf; fjpu; gLk; NghJ mit
kpDq;Ffpd;wd. ,J ehzaj;; jhs;fis Nrhjpg;gjw;F gad;gLfpwJ
mj;Jld; MilfSf;F Nkyjpf ntz;ikia jUtjw;F
gad;gLfpwJ.

❖ fopA+jhf; fjpu;fSf;F kpDq;ff;$ba ,urhadg; gjhu;j;jq;fs; 
ryitj; J}Sld; Nru;f;fg;gLfpd;wd ,jidg; gad;gLj;jp ryit
nra;j Milapy; #upa xsp gLk; NghJ mit kpDq;Fk;.

www.lk
ed

u.l
k



❖mjpf fopA+jhfjpu;fs; clypy; gLk;NghJ
fz;zpy;gLk; NghJ fz;zpy; ntz;glyk; 
Njhd;WjYk; Njhypy; Gw;WNeha; vd;gd
Vw;gLk;.

www.lk
ed

u.l
k



fl;Gy xsp
❖fz;zpdhy; ghu;f;ff;$ba kPbwd; tPr;irf; 
nfhz;l kpd;fhe;j miyahFk;.

❖,jd; miyePs tPr;R 690nm – 400nm
MFk;.

✓ kPbwd; Fiwe;J
miyePsk; mjpfupf;Fk;.

www.lk
ed
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nre;epwf; fPo;f;fjpu;fs;

❖fl;Gy xspapd; rptg;G epwj;jpYk; Fiwe;j kPbwd; 
tPr;irf; nfhz;lJ.

❖ntg;gf; fjpu;fs; vdg;gLk;.

❖ntg;gkhd nghUl;fs;> mq;fpfspd; clypypUe;Jk; 
ntsptplg;gLk;.

❖,f;fjpu;fs; Njhypy; gLk; NghJ ntg;gk; czug;gLk;.

www.lk
ed

u.l
k



gad;fs;.

❖nre;epwf;fPo; mupa ,Utpopad; my;yJ
fkuhf;fisg; gad;gLj;jp ,uT Neuq;fspy; 
tpyq;Ffspd; kdpj elkhl;lj;ij mwpayhk;.

❖mq;fpfspd; clypy; ntspaplg;gLk; 
ntg;gf;fjpu;fs; %yk; ntg;g xspg;glq;fs; 
ngwg;gl;L rpy Neha;fis mwpayhk;.

❖njhiyf;fhl;rp> ,yj;jpudpay; cgfuzq;fspd; 
Nra;ik MSif.

www.lk
ed
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Ez;ziyfs;
❖kPbwDf;Nfw;g nre;epwfPo;fjpu;fSf;F fPNo fhzg;gLk;.

❖Nulhu;> nry;yplj; njhiyNgrp> njhiyf;fhl;rp Ez;ziy
mLg;G Nghd;wtw;wpy; ,f;fjpu;fs; gad;gLfpd;wd.

❖mjpf tYitf; nfhz;l Ez;ziyfis cw;gj;jp
nra;J “kf;dpj;jpud;” vDk; cgfuzk; gad;gLfpwJ.

www.lk
ed

u.l
k



www.lk
ed

u.l
k



❖ Ez;ziyfis cwpQ;rp mr;rf;jpia mjpu;T ,af;fg;ghl;Lr;rf;jpahf
khw;Wk; jpwd; ePu;. nfhOg;G Mfpatw;wpw;F cz;L. ,j; Njhw;wg;ghL
Ez;ziy fdypfspy; gad;gLfpwJ.

❖ Ez;ziyfs; clypw;F jPq;if Vw;gLj;jf; $bad. vdNt mjpf
njhiyNgrpg; ghtiz> Ez;ziy fdypfis gad;gLj;Jk; NghJ
mUfpy; ,Uj;jy; Nghd;wtw;iwj; jtpu;j;jy; Ntz;Lk;.

www.lk
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thndhyp miyfs;

❖ kpd;fhe;j jpUrpaj;jpy; miyePsk; $ba miy. 
kPbwd; FiwthdJ.

❖ thndhyp miy mjpupfspd; %yk; ,t; miy
cw;gj;jp nra;ag;gLfpwJ.

❖czup(md;ldh) thndhyp miyfis ngWtjw;Fk; 
ntspapLtjw;Fk; gad;gLfpwJ.

❖ thndhyp miy %yk; jfty;fs; 
flj;jg;gLtjw;F,jfty;fSf;Nfw;g thndhyp
miyfspd; tPr;rKk; kPbwDk; khw;wg;gLfpd;wd.

❖ njhiy njhlu;ghlYf;F gad;gLfpd;wd.www.lk
ed

u.l
k



gapw;rp tpdhf;fs;
1) kpd;fhe;j miyfspd; nghJthd ,ay;Gfs; 3 
Fwpg;gpLf.

2) Gw;W Neha; fyq;fis mopf;f gad;gLk; fjpu;tif
ahJ?

3) Nghyp ehzaj;jhs;fis ,dq;fhzg; gad;gLk; 
miytif ahJ?

4) kpd;fhe;j miyfSs; kpf ePz;l miyePsKk;,kpf
Fiwe;j mjpu;ntz;Zk; cila miytif ahJ?

5) kpd;fhe;j miy tiffspDs; vkJ fz;fshy; 
mtjhdpf;f $ba miytif ahJ?www.lk

ed
u.l

k



kpd;fhe;j jpUrpaj;jpd; xU gFjp fPNo jug;gl;Ls;sJ. 

(a) NkNy jug;gl;l miytiffis KiwNa fUj;jpw; nfhz;L A,B,C Mfpa ,lq;fspy; 
,Uf;fNtz;ba miytiffis vOJf? 

A:…………………….. 
B:………………………

C:…………………….. 
(b) fhkhf; fjpu;fSf;Fupa Xu; miy tbtk; fPNo jug;gl;Ls;sJ. 

I. miyapd; R Gs;sp ,w;F toq;fj;jf;f ngau; ahJ? 
II. miyapd; P,Q Mfpa Gs;spfSf;fpilNa cs;s J}uk; me;j miyapd; ve;jg; 
ngsjpff; fzpaj;jpw;F rkk;? 
iii) njhiyf;fhl;rpg; ngl;b Nra;ik MSif(Remote Control) %yk; njhopw;gLj;jg;gLfpd;wJ.
(c) Nra;ik MSifapdhy; njhiyf;fhl;rpg; ngl;bf;F cupa rkpf;iQfs; ve;j miyfshf
mDg;gg;gLfpd;wd?
(d) ePu; NkNy (c) ,y; Fwpg;gpl;l miy tifapd; ,ay;Gfs; ,uz;bid vOJf?

www.lk
ed
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xyp
❖xypapd; cUthf;fk;
❖xypapd; CLflj;jy;
❖xypapd; rpwg;gpay;Gfs;
❖xypapd; gpuNahfq;fs;

S.Sangevan

NDT Science
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❖Nfl;ly; czu;r;rpia cz;lhf;Fk; rf;jp xyp vdg;gLk;.

❖kdpj nrtpf;F ,dpikahd xyp ,ir vdg;gLk;. 

❖,dpikaw;w xyp ,iur;ry;/rj;jk; vdg;gLk;.

❖nghUl;fs; mjpu;tjdhNyNa xypfs; gpwg;gpf;fg;gLfpwJ.

❖xt;nthU tpyq;FfspYk; xypiag; gpwg;gpf;f mjpu;TWk; gFjpfs; NtWgLfpd;wd.

➢kdpjd; - Fuy; ehz;

➢NjdP> Esk;G> < - rpwFfspd; Ntfkhd mbg;G

➢jj;Jntl;b> ntl;Lf;fpsp – ghjq;fspy; cs;s Kl;fshy; kw;iwa ghjj;jpy; 

cNuhQ;Rtjd; %yk;

xyp
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xyp miyfspd; CLflj;jy;

❖xyp> Xuplj;jpypUe;J ,d;Ndhu; ,lj;jpw;Fg; 
gazk; nra;tNj xyp CLflj;jy; vdg;gLk;.
❖xyp CLflj;jg;gLtjw;F Xh; Clfk; mtrpak;.
❖xyp ntw;wplj;jpD}lhff; flj;jg;glkhl;lhJ.
❖nel;lhq;F miytbtpy; CLflj;jg;gLk;.
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❖Clfj;Jzpf;iffs; neUf;fy;> Ijhf;fYf;F cl;gLtjhy; Kd;Ndhf;fpr; 
nry;fpd;wd.

❖neUf;fypd; NghJ Fwpj;j gpuNjrj;jpYs;s %yf;$Wfspd; vz;zpf;if
jw;fhypfkhf mjpfupg;gjdhy; mKf;fKk; mjpfupf;Fk;. 

❖Ijhf;fy; gpuNjrj;jpy; mKf;fk; jw;fhypfkhf FiwtilAk;.

S.Sangevan (NDT Science)
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❖rlg;nghUl;fspd; ngsjPf epiyfSf;Nfw;g xypapd; Ntfk; khWgLk;.

jpz;kk; jputk; thA

5000m𝑠−1 1400m𝑠−1 330m𝑠−1

❖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;.S.Sangevan (NDT Science) www.lk

ed
u.l

k



❖ntg;gepiy mjpfupf;Fk; NghJ tspapy; xypapd; Ntfk; mjpfupf;Fk;.
❖0ċ apy; 330𝑚𝑠−1 Mdhy; 30ċ apy; 350𝑚𝑠−1.
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xyp nry;y Clfk; mtrpak; vdf;fhl;ly;.
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❖cUtpy; fhl;bathW xU cgfuzj;ij Ma;T$lj;jpy; mikf;f. 
❖ntw;wp;lg;gk;gpia njhopw;gl itf;FKd; kpd;kzpia ,af;Ff. 
❖,g;NghJ kpd;kzpapd; xypapid 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.
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xypapd; rpwg;gpay;Gfs;

❖xypfis xd;wpypUe;J xd;W NtWgpupj;jwpa cjTk; ,ay;Gfs; xypapd; 
rpwg;gpay;Gfs; MFk;.

❖%d;W rpwg;gpay;Gfs; fhzg;gLfpd;wd.
❑ RUjp
❑ cug;G
❑ gz;G
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RUjp
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❖RUjp mjpu;ntz;zpy; (kPbwdpy;) jq;fpAs;sJ. xypapd; mjpu;ntz; 
mjpfkhapd; gpwg;gpf;fg;gLk; xypapd; RUjp mjpfkhfTk; mjpu;ntz; Fiwthf
cs;sNghJ RUjp FiwthfTk; fhzg;gLk;.

❖mjpUk; gFjpapd; ePsk; mjpfupf;Fk; NghJ kPbwd; FiwtilAk;. 
❖fNjhl;Lf; fjpu; miyT fhl;b %yk; xypaiyapd; tbtj;ijg; ngw;Wf; 
nfhs;syhk;.
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RUjp Fiwe;j
xyp

RUjp $ba
xyp
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cug;;G

❖ Nksj;jpy; gykhfj; jl;Lk;NghJ cug;G $ba xypiaAk; nkJthfj; jl;Lk;NghJ cug;G Fiwe;j xypiaAk; 
Nfl;fyhk;.

❖ ,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;.
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❖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;.

❖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;.
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gz;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.
❖,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;.
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Nfs;jF tPr;R

❖tpyq;Ffspd; nrtpapdhy; czuf;$ba kPbwd; tPr;R Nfs;jF tPr;R
vdg;gLk;.

❖xt;nthU tpyq;FfSk; ntt;NtW Nfs;jF vy;iyfisf; nfhz;bUf;Fk;.
❖kdpjd; - 20Hz – 20000Hz

❖Kay;> nlhy;gpd;> ntsthy; - 20000Hz I tpl $ba fopnahypiaf; 
Nfl;Fk;.

❖eha; - 40000Hz tiuahd fopnahypiaf; Nfl;Fk;.
❖ahid – 20Hz I tplf; Fiwe;j fPnohypiaAk; Nfl;Fk;.

fopnahypapd; ,ay;Gfs;

❖jpz;kq;fspD}lhfg; gazpj;J njhlu;e;J tspapy; gazpf;fhJ.
❖kPbwd; 20000Hz I tpl mjpfk;
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nlhy;gpd; rhjhuz kPd;fis
fz;Lgpbg;gjw;Fk;, Rwhf;fis
,dq;fhzTk;, jkf;Fs; njhlu;ghlTk; 
fopnahypia gad;gLj;Jfpd;wd.

fopnahypapd; gad;fs;
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fg;gypy; ,Ue;J flypd; mbf;F mDg;gg;gl;l xypaiyfs; 
njwpg;gile;J tUtjw;F 6 nrf;fd;fs; vLj;jJ vdpd; 
flypd; Moj;ij fhz;f?
(ePupy; xypapd; Ntfk; 1400𝒎𝒔−𝟏)

xyp gazpj;j nkhj;j J}uk; =1400 X 6

=8400m
/ fg;gypy; ,Ue;J flypd; Mok; =8400/2

=4200m
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❖kPd;fs; $l;lkhf ,Uf;Fk; ,lj;ij mwpa.
❖fg;gy; gazq;fspd; NghJ jilfis mwpa.
❖fhzhky; Nghd fg;gy;fspd; rpijTfis mwpa.
❖jhapd; fUg;igapYs;s rpRtpd; epiyia mwpa.
❖rpWePff; fw;fis cilf;fyhk; (ypj;Njhupg;rp vdg;gLk;)
❖cNyhfq;fis fha;r;rp ,izf;f.
❖tpkhdj;jpypUf;ff; $ba ,ilntspfis mwpa
❖,jaj;jpd; msT> ,jar; RUq;fypd; NghJ ntspNaw;wg;gLk; FUjpapdsit
mwpjy;

❖fl;Gydw;Nwhu; gad;gLj;Jk; %f;F fz;zhbfspy;
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gapw;rp tpdhf;fs;

1. xU gps;isf;F kpd;dy; njd;gl;L 5 nrf;fd;fSf;Fg; gpd;du; ,bNahir Nfl;lJ. tspapy; xypapd; 
fjp 330𝑚𝑠−1Mapd; gps;is ,Ue;j ,lj;jpw;Fk; ,bKof;fk; epfo;e;j ,lj;Jf;Fkpilapyhd J}uk; 
vt;tsT? 
1. 1500m 2. 1650m 3. 2000m 4. 2200m

2. gpd;tUk; A,B,C Mfpa re;ju;g;gq;fisf; fUJf. 
A - xU ntsthy; ,utpy; 21000HZ fopnahyp miyfis ntsptpl;lgb gwj;jy;. 
B - xU nlhy;gpd; rKj;jpuj;jpy; 21000HZ fopnahyp miyfis ntsptpl;lgb ,iuiaj; NjLjy;. 
C - xU Kay; 21000HZ fopnahyp miyfis ntsptpl;lgb fhl;by; cyhTjy;. 
Nkw;Fwpj;j re;ju;g;gq;fspy; ntsptplg;gLk; fopnahyp miyfspd; fjpfs; KiwNa VA , VB, VC

Mapd; gpd;tUk; vj;njhlu;G rupahdJ? (mjpfupf;Fk; xOq;F)
1. VAVBVC 2. VBVCVA 3. VAVCVB 4. VAVBVC

3. Xu; xypngUf;fpapdhy; ntsptplg;gLk; Xu; xyp miy tspapD}lhfr; nry;Yk; NghJ mjd; 
1. kPbwd; FiwAk; 2. Ntfk; FiwAk; 3. miyePsk; FiwAk; 4. tPr;rk; FiwAk;
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1. jdJ tPl;by; Vw;gl;l kpd; frpT fhuzkhf rLjpahf Vw;gl;l jPapd; tpisthfg; gPjpf;Fs;shd
rpWtd; fky; ntspNa Xl Kide;jNghJ fPNo tpOe;jjd; fhuzkhf mtDila jiyapy; 
fLikahd fhak; Vw;gl;lJ. Kjypy; Mjhu itj;jparhiyapy; mDkjpf;fg;gl;l fkYf;F
mq;F X – fjpu;r; Nrhjid cl;glg; gy;NtW Nrhjidfs; nra;ag;gl;ld. jiyapy; Vw;gl;l
fLikahd fhaj;ijf; fUj;jpw; nfhz;L fkYf;Fr; rj;jpurpfpr;irnahd;iw Nkw;nfhs;s
Ntz;Lnkdj; jPu;khdpj;j itj;jpau;fs; fkiy mk;Gyd;]; tz;b %yk; Njrpa
itj;jparhiyf;F khw;wpdu;. 

(i) kUj;Jtj; Jiwapy; X – fjpu;fs; mtw;wpd; vt;tpay;G fhuzkhfg; gad;gLj;jg;gLfpd;wd? 
(ii) mk;Gyd;]; tz;bapd; rhujpf;F Nehahspia tpiuthfj; Njrpa itj;jparhiyf;Ff; 

nfhz;Lnry;y Ntz;bapUe;jJ. 
(a) mk;Gyd;]; tz;b tPjpapy; nry;Yk;NghJ mk;Gyd;]; tz;bf;F Kd;dhy; ,Uf;Fk; 

rhujpfs; mk;Gyd;]; tz;b %yk; vOg;gg;gLk; tpNrl xypia (irudpd; %yk; 
vOg;gg;gLk; xypia) ,dq;fz;L mk;Gyd;]; tz;b nry;tjw;F ,lkspj;jdu;. mJ
Xu; mk;Gyd;]; tz;b vd Vida rhujpfs; ,dq;fz;L nfhs;tjw;F KbAkhapUg;gJ
xypapd; vr;rpwg;gpay;G fhuzkhfthFk;? 

(b) Nkw;Fwpg;gpl;l mk;Gyd;]; tz;b vOg;gpa xyp miyf;Fupa miyePsk; 0.44 m MfTk; 
tspapy; xypapd; fjp 330𝑚𝑠−1 MfTk; ,Ug;gpd; vOg;gg;gl;l xypapd; kPbwd; vt;tsT? 
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,irf;fUtpfs;
❖thrpf;Fk; NghJ nrtpf;F ,dpa Ruq;fis cz;lhf;Fk; fUtpfs;.
❖xOq;fhd mjpu;Tf;Fl;gLk;.
❖xOq;fw;w mjpu;Tfisf; nfhz;lJ ,iur;ry;.
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❖ %d;W tifg;gLk;

❑ euk;G / ,iof; fUtpfs;

❑ c+k; - taypd;> fpw;whu;> tPiz> rpj;jhu;

❑ nkd;rt;T / nfhl;lw; / Njhy; fUtpfs;

❑ c+k; - wghd;> Nksk;> kj;jsk;> cLf;F> uk;> jtpy;

❑ tspepuy; fUtpfs; / fhw;Wf; fUtpfs;

❑ c+k; - Gy;yhq;Foy;> rq;F> vf;fhsk;> ehj];tuk;> rf;rNghd;> uk;gl;> 
nuhk;Nghd;
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euk;G / ,iof; fUtpfs;

❖ <u;f;fg;gl;l je;jpfs; mjpu;tjdhy; xyp cw;gj;jpahFk;.

❖ euk;Gf;fUtpapy; kPbwd; jq;fpAs;s fhuzpfs;

 mjpUk; ,iog;gFjpapd; ePsk; 

 ,ioapd; ,Oit

 ,ioapd; XuyF ePsj;jpd; jpzpT (jbg;G) 
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nkd;rt;T / nfhl;lw;; / Njhy; fUtpfs;

❖ <u;f;fg;gl;Ls;s nkd;rt;T / cNyhff; Nfhy; / cNyhfj; jfL
mjpu;tiltjd; %yk; xyp cw;gj;jp nra;ag;gLk;.

➢ mjpUk; nkd;rt;T - wghd;> Nksk;> kj;jsk;> 
cLf;F> jk;gl;lk;

➢ mjpUk; Nfhy;fs; - iryNghd;
➢ mjpUk; jfLfs; - jhsk;

❑ Njhy; fUtpapy; RUjp (kPbwd;) 
jq;fpAs;s fhuzpfs;

❑mjpu;tilAk; nkd;rt;Tg;gFjpapd; gug;G
❑ nkd;rt;tpd; ,Oit
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tspepuy; fUtpfs; / fhw;Wf; fUtpfs;

❖tsp epuy; mjpu;tjdhy; 
xyp cUthFk; fUtpfs;.

❖Gy;yhq;Foy;> rq;F> 
vf;fhsk;> ehj];tuk;> 
rf;rNghd;> uk;gl;> 
nuhk;Nghd;

❖kPbwd; mjpUk; tspepuypd; 
ePsj;jpy; jq;fpapUf;Fk;.
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gapw;rp tpdhf;fs;

1. gpd;tUk; miyfspy; nel;lhq;F miy vJ? 

(1) xyp miy (2) ePu; Nkw;gug;gpy; Njhd;Wk; miy

(3) xsp miy (4) thndhyp miy

2. ntt;NtW ,iofspy; XuyF Neuj;jpy; cUthf;fg;gl;l FWf;fiyapd; 
,lg;ngau;rp- Neu tiuG tbtq;fs; fPNo jug;gl;Ls;sd.

NkNy jug;gl;ltw;Ws; xNu kPbwidf;nfhz;l miytbtq;fs; vit? 
(1) 𝑎,𝑏 (2) 𝑏,𝑐 (3) 𝑎,𝑐 (4) 𝑎,𝑏,𝑐
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3.330𝐻𝑧 mjpu;ntz;iz cila ,irf;fit xd;iw mjpur;nra;Ak; NghJ tspapy; cUthFk; 
miyapd; miyePsk; ahJ? (tspapy; xypapd; fjp 330𝑚𝑠−1)

(1) 330m (2) 1330𝑚 (3) 
330

330
𝑚 (4) 330 X 330𝑚

4. euk;Gf;fUtpfspy; vOk; xypapd; kPbwd; vf;fhuzpfspy; jq;fpapUg;gjpy;iy
(1) je;jpapd; tbtk; (2) je;jpapd; ,Oit (3) je;jpapd; ePsk; (4) je;jpapd; XuyF

ePsj; jpzpT

5. ypj;Njhupg;grp rpfpr;ir vdg;gLtJ
(1) fopnahypiag; gad;gLj;jp rpWePuff;fw;fis cilj;jy; 
(2) FUjpapy; cs;s iejurd; fopTg; gjhu;j;jq;fis tbfl;Ljy; 
(3) FUjp FWf;Fg; ghr;Rjy; 
(4) fUg;giapy; cs;s rpRtpd; epiyia mtjhdpj;jy;
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1. A,B vd;Dk; xNu khjpupahd ,uz;L fg;gy;fs; ,e;JrKj;jpuj;jpy; gpuahzj;ij
Nkw;nfhz;bUe;jd. A vd;Dk; fg;gy; Mok; $ba flw;gug;gpYk; B vd;Dk; fg;gy; Mok; 
Fiwe;j flw;gug;gpYk; gpuahzj;ij Nkw;nfhz;bUf;ifapy; fly; mbapy; kpfj; njhiytpy; 
Xu; ,lj;jpy; Vw;gl;l typikahd epyeLf;fk; fhuzkhf xU fg;gy; moptile;jJ. 

(a) mopTf;Fs;shd fg;gy; vJ? 
(b) ePq;fs; (a) ,y; Fwpg;gpl;l fg;gy; mopTf;Fs;shfpajw;Fk; kw;wa fg;gy; mopTf;F

cl;glhjjw;Fkhd fhuzj;ijr; RUf;fkhf tpsf;Ff? 
(c) mopTf;Fs;shd fg;gypd; gFjpfs; flypd; mbapy; fhzg;gLfpd;wd. ,f;fg;gypd; 

gFjpfs; ,Uf;Fk; ,lj;ijf; fz;Lgpbg;gjw;Ff; fly; Muha;tpy; <Lgl;Ls;s C

vd;Dk; ,d;ndhU fg;gYf;F ,aYkhf ,Ue;jJ. vjpnuhypiag; gad;gLj;jp
mopTf;Fs;shd fg;gypd; gFjpfisf; fz;Lgpbg;gjw;F C fg;gypy; nghUj;jg;gl;L
,Ue;jpUf;ff;$ba cgfuzk; vJ? 

(d) cgfuzj;jpd; %yk; gpwg;gpf;fg;gl;l fopnahyp miy mopTf;Fs;shd fg;gypd; 
gFjpnahd;wpy; gl;Lj; njwpg;gile;J 0.4s fSf;Fg; gpd;du; kPz;Lk; cgfuzj;jpy; 
gjpTnra;ag;gl;lJ. fly;ePupy; xypapd; Ntfk; 1500𝑚𝑠−1 Mapd; C fg;gypypUe;J
mopTf;Fs;shd fg;gypd; gFjpf;fhd J}uj;ijf; fhz;f? 
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2. xyp miyfs; gw;wpf; fw;gjw;Fj; jahu;nra;ag;gl;l Xu; xOq;fikg;G cUtpw;
fhl;lg;gl;Ls;sJ.

A – irifg; gpwg;ghf;fp – gy;NtW kPbwd;fisf; nfhz;l kpd; iriffisg;
gpwg;gpf;fpd;wJ. fl;lLg;ghl;Lr; rhtp gpwg;gpf;fg;gLk; irifapd;

kPbwid khw;Wfpd;wJ.
B – irif tpupayhf;fp – gpwg;ghf;fpapypUe;J fpilf;Fk; irifapd; tPr;rj;ij

tpupayhf;Ffpd;wJ. mjd; fl;Lg;ghl;Lr; rhtpapdhy;
tpupayhf;fj;ijf; fl;Lg;gLj;jyhk;.

C – xypngUf;fp – tpupayhf;fpapypUe;J fpilf;Fk; kpd; irifia
xypahfkhw;Wfpd;wJ.

D – xyp czup – xypngUf;fpapypUe;J fpilf;Fk; xyp miyfspd; kPbwDk; 
tPr;rKk; jpiu kPJ gjpTnra;ag;gLfpd;wd. 

(i) xypngUf;fpapypUe;J fpilf;Fk; xyp kdpjdpd; nrtpf;Fg; Gydhtjw;Fg; Ngzg;gl
Ntz;ba kPbwd; tPr;ir N`w;]py; (Hz) fhl;Lf? S.Sangevan (NDT Science)
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(ii) Nkw;Fwpj;j tPr;rpy; kPbwidg; gbg;gbahff; $l;Lk;NghJ Nfl;Fk; xypapy; khw;wkilAk;
rpwg;gpay;G ahJ?
(iii) irif tpupayhf;fpapd; fl;Lg;ghl;Lr; rhtpapd; %yk; tPr;rj;ij khw;Wk;NghJ xypapy;
khw;wkilAk; rpwg;gpay;G ahJ?
(iv) xypngUf;fpapypUe;J ntsptUk; xyp tspapD}lhf xU nghwpKiw miy tbtj;jpy;
xyp czupf;Fr; nry;fpd;wJ.

(a) ,g;nghwpKiw miy ve;j miy tiff;FupaJ?
(b) ,e;j miyfs; nry;Yk; NghJ Clfj;jpy; cs;s tspj; Jzpf;iffspd;

elj;ijiar; RUf;fkhf tpsf;Ff?
(v) xypngUf;fpapypUe;J 170m J}uj;jpy; czupia itj;Jg; gupNrhjidiar; nra;Ak;NghJ

xypngUf;fpapypUe;J ntsptUk; xyp czupf;Fr; nry;tjw;F 0.5s vLj;jJ.
(a) tspapy; xypapd; Ntfj;ijf; fhz;f?
(b) fPNo cs;s I,II Mfpa re;ju;g;gq;fspy; xypapd; Ntfk; khw;wkilAkh / khw;wkilahjh

vdf; Fwpg;gpLf.
I. irifapd; kPbwid khw;wy;
II. tspapd; ntg;gepiyia khw;wy
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