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TEST - 8

Sound 9 k; tFg;G myF–8 - Xyp

10 k; tFg;G myF 5
xypapay;

9th mwptpay;
myF – 8

mwpKfk;:

· xypahdJ  xUtpj  Mw;wyhFk;.  mJ  ekJ  nrtpia  milAk;NghJ  czh;it
Vw;gLj;Jfpd;wJ.  rpy  xypfs;  nrtpf;F  ,dpikahfTk;>  rpy  xypfs;  Nfl;gjw;F
,dpikaw;wjhfTk;  ,Uf;fpd;wd.  Mdhy;  midj;J  xypfSk;  nghUl;fs;  mjph;
tiltjhNyNa cz;lhfpd;wd. ,t;tjph;Tfs; xU Clfj;jpd; topNa Mw;wyhf gutp ek;
nrtpia milfpd;wd. kdpjdpd; nrtpfshy; xU Fwpg;gpl;l mjph;ntz; neLf;fk; kw;Wk;
Mw;wy;  nfhz;l  xyp  miyfis  kl;LNk  Nfl;Lzu  KbAk;.  xypapd;  nrwpthdJ  xU
Fwpg;gpl;l msittplf; Fiwthf ,Ue;jhy; mt;nthypia ek; nrtpahy; Nfl;f ,ayhJ.

xypapd;  Rug;gz;Gk; (quality) xt;nthU  xypf;Fk;  ntt;Ntwhf  ,Uf;Fk;.  ,it
midj;jpw;Fk;  fhuzk;  vd;d?  xypahdJ  gy  gz;Gfisg;  ngw;wpUg;gNj  ,jw;fhd
fhuzkhFk;.  ,e;jg;  ghlj;jpy;  xyp  cz;lhjy;>  guTjy;  kw;Wk;  mtw;wpd;  gy;NtW
gz;Gfisg;  gw;wp  ehk;  fw;Nghk;.  NkYk;  kPnahyp  kw;Wk;  mjd;  md;whl  tho;tpay;
gad;fisAk; mwpNthk;.

xyp Vw;gLjy; :

· ntt;NtW xyp %yq;fypUe;J Njhd;Wk; ntt;NtW xypfis ePq;fs; jpdKk; Nfl;fPwPh;fs;.
mit  vt;thW  cz;lhfpd;wd  vd;gijg;  gw;wp  rpe;jpj;jpUf;fpwPh;fsh?  xyp  vt;thW
cz;lhfpwJ vd;gijg;  Ghpe;J nfhs;s fPNo nfhLf;fg;gl;Ls;s nray;ghl;bidr;  nra;J
ghh;g;Nghk;.

· ,irf;fitapd;  Gaq;fis  ,ug;gh;  gl;ilapy;  mbf;Fk;  NghJ  mJ  mjph;tilfpwJ.
,irf;  fitapd;  Gaq;fs;  mjph;tiltjhy;  mUfpYs;s  fhw;W  %yf;$Wfs;
mjph;tilfpd;wd. ,t;thW mjph;Tfs; xypia cz;lhf;Ffpd;wd.

xyp miyfs; guTjy;:
xyp miyfs; gut Clfk; Njit

· xyp  miyfs;  guTtjw;F  fhw;W>  ePh;  v/F  Nghd;w  nghUs;fs;  Njit.  xyp  miyfs;
ntw;wplj;jpy; gut KbahJ. ,jid kzpr;rhb Nrhjid %yk; tpsf;fyhk;.
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· xU  kpd;rhu  kzp  kw;Wk;  xU  kzpr;rhbia  vLj;Jf;  nfhs;Nthk;.  kpd;rhu  kzpahdJ
fhw;Wg;Gfhj  kzpr;rhbapDs;  nghUj;jg;gl;Ls;sJ.  [hbahdJ  xU  ntw;wplkhf;Fk;
gk;Gld; ,izf;fg;gl;Ls;sJ. kzpia xypf;fr; nra;Ak;NghJ> ehk; xypiaf; Nfl;fpNwhk;.
ntw;wplkhf;Fk;  gk;gpd;  %yk;  [hbapYs;s  fhw;iw  rpwpJ  rpwpjhf  ntspNaw;Wk;NghJ>
xypapd;  msT  rpwpJ  rpwpjhff;  Fiwaj;  njhlq;FfpwJ.  fhw;iw  Kw;wpYkhf
ntspNaw;wpa  gpwF  xyp  Nfl;gjpy;iy.  FLitapDs;  kPz;Lk;  fhw;iwr;  nrYj;jpdhy;
xypahdJ kPz;Lk; Nfl;fj; njhlq;Fk;.

xyp xU miy :

· xypahdJ  xyp  %yj;jpypUe;J  xU  Clfj;jpd;  topNa  Nfl;gthpd;  nrtpiar;
nrd;wilfpwJ.  xU  nghUs;  mjph;tilak;NghJ  mJ  mjidr;  Rw;wpAs;s  Clfj;jpd;
Jfs;fisAk; mjph;tilar; nra;fpwJ. Mdhy;> Clfj;jpd; Jfs;fs; ,lk;ngah;tjpy;iy.
xyp  %yj;jpypUe;J  mjd;  ghjpg;G  kl;LNk  ,yf;fpw;F  vLj;Jr;  nry;yg;gLfpwJ.
nghUnshd;W  mjph;tilak;  NghJ>  me;jg;  nghUspw;F  mUfpYs;s  JfshdJ  jdJ
rkepiyg;  Gs;spapypUe;J  tpyf;fg;gLfpwJ.  ,j;Jfs;  mUfpYs;s  Jfs;kPJ  xU
tpiriar;  nrYj;jp  mjd;  fhuzkhf  mUfpYs;s  Jfs;  jdJ  xa;T  epiyapypUe;J
efh;e;J  nry;fpwJ.  mUfpYs;s  Jfis  ,lg;ngah;r;rp  milar;  nra;j  gpd;dh;  Kjy;
Jfs;  jdJ  gioa  epiyia  milfpwJ.  xypahdJ  ekJ  nrtpia  milAk;  tiu
,e;epfo;thdJ  njhlh;e;J  eilngWk;.  MfNt>  xyp  %yj;jpdhy;  cUthFk;  ghjpg;G
kl;LNk  nry;fpwJ.  Mdhy;  Jfs;fs;  mNj  epiyapy;  jhd;  cs;sJ  Clfj;jpYs;s
midj;Jj; Jfs;fSNk jq;fsJ rkepiyg; Gs;spapy; ,oe;J mjph;T vdg;gLk; Kd;Dk;
gpd;Dkhd ,af;fj;ij Nkw;nfhs;fpd;wd. ,jdhy;> mjph;tdhJ Kd;Ndhf;fpr; nry;fpd;wJ.
,t;thW Kd;Ndhf;fpr; nry;Yk; mjph;Nt miy vdg;gLk;.

xyp miyfs; nel;liyfsh?

· NkNy  cs;s  nray;ghl;by;  fk;gpr;  RUspd;  xU  rpy  gFjpfspy;  RUs;fs;  neUf;fkhf
cs;sijf;  fz;Bh;fs;.  ,g;gFjp  neUf;fg;gFjp  my;yJ  mOj;jg;gFjp  vdg;gLfpwJ.
,uz;L  neUf;fq;fSf;fpilNa  fk;gpr;  RUs;  tpyfp  ,Uf;Fk;  gFjp  nefpo;Tg;gFjp

vdg;gLk;.  fk;gpr;RUs;  mjph;TWk;  NghJ  neUf;fKk;  (C)  nefpo;Tk;  (R)  fk;gpr;RUspd;
topNa  efh;e;J  nry;Yk;.  ,t;thW  neUf;fKk;  nefpo;r;rpAkhfr;  nry;Yk;  miyfNs
nel;liyfs;  vdg;gLfpd;wd.  nel;liys;  Clfj;jpd;  Jfs;fs;  guTk;  jpirf;F
,izahf Kd;Dk; gpd;Dkhf mjph;TWfpd;wd.

· Kd;Dk; gpd;Dkhf mjph;TWk; (nel;liyfs;) xypAk; xU nel;liyahFk;. Clfj;jpYs;s
Jfs;fs;  neUf;fKk;  nefpo;r;rpAk;  milAk;  NghJjhd;  mjd;  topNa  xyp  miyfs;
nry;yKbAK;.  neLf;fk;  vd;gJ  Jfs;fs;  mUfUNf  ,Uf;Fk;  gFjpahFk;.  nefpo;T
vd;gJ Fiwe;j mOj;jk; cs;s gFjp MFk;. mq;F> Jfs;sf; tpyfpNa ,Uf;Fk;. xyp
vd;gJ  ve;jputpay;  nel;liyf;F  xU  cjhuzkhFk;.  xU  Clfj;jpy;  xyp  miyapd;
nel;liyj; jd;ikia tpsf;FfpwJ.

xyp miyapd; gz;Gfs;:

· tPr;R> mjph;ntz;> miyTf;fhyk;>  miyePsk;  kw;Wk;  Ntfk;  my;yJ jpirNtfk;  Mfpa
gz;Gfisf; nfhz;L xU xyp miyia KOikahf tiuaWf;f KbAk;.
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tPr;R (A):

· xyp  miyahdJ>  xU  Clfj;jpd;  topNa  nry;Yk;  NghJ>  me;j  Clfj;jpd;  Jfs;fs;
eLepiyg;  Gs;spapypUe;J  milAk;  ngUk  ,lg;ngah;r;rp  tPr;R  vdg;gLk;.  mjph;TWk;
nghUspd; tPr;R mjpfkhf ,Ue;jhy;> xyp cuj;j xypahfTk;> tPr;R Fiwthf ,Ue;jhy;

mJ nkd;ikahd xypahfTk; ,Uf;Fk;. tPr;rhdJ A vd;w vOj;jhy; Fwpg;gplg; gLfpwJ.

,jd; SI myF kPl;lh; (kP) MFk;.

mjph;ntz; (n):
· mjph;tilak;  nghUs;  xU  nehbapy;  Vw;gLj;Jk;  mjph;Tfspd;  vz;zpf;ifahdJ mjd;

mjph;ntz;  vdg;gLk;.  ,J ‘n’  vd;w  vOj;jhy;  Fwpg;gplg;gLfpwJ.  mjpntz;zpd; SI
myF n`h;l;]; (Hz) my;yJ nr-1 MFk;. 20 Hz Kjy; 20,000 Hz tiu mjph;ntzpfs;
nfhz;l xyp miyfis kl;LNk kdpjdpd; nrtpfs; Nfl;Lzu KbAk;. 20 n`h;l;];f;Fk;

Fiwthd  mjph;ntz;  nfhz;l  xypfs;  Fw;nwhypfs;  vdg;gLk;.  mjph;ntz;  20>000 Hz
f;F  mjpfkhd  xyp  kpifnahyp  my;yJ  kPnahyp  vdg;gLk;.  ,j;jifa  xypfis  ek;
fhJfshy; czu KbahJ.

miyTf;fhyk; (T):

· mjph;TWk; Jfs;> xU KOikahd mjph;tpw;F vLj;Jf; nfhs;Sk; fhyk; miyTf;fhyk;

vdg;gLk;.  ,J T  vd;w  vOj;jhy;  Fwpf;fg;gLfpwJ. SI  myF  Kiwapy;  ,jd;  myF
tpdhb.  miyTf;fhyk;  kw;Wk;  mjph;ntz;  Mfpait  xd;Wf;nfhd;W  vjph;tpfpjj;jpy;
cs;sd.

miy ePsk; (λ)

· mjph;TWk;  Jfnshd;W>  xU mjph;tpw;F  vLj;Jf;  nfhs;Sk;  Neuj;jpy;  Clfj;jpy;  miy
guTk;  njhiyT miyePsk;  vdg;gLk;.  xU xyp  miyapy;  ,uz;L neUf;fq;fs;  kw;Wk;
nefpo;Tfspd;  ikaq;fSf;F  ,ilg;gl;l  njhiyNt  xU  miyePsk;  vdg;gLk;.

miyePskhdJ> λ vd;w vOj;jhy; Fwpf;fg;gLfpwJ. ,jd; SI myF kPl;lh; MFk;.

xypapd; jpirNtfk; my;yJ Ntfk; (V)

· xU  tpdhb  Neuj;jpy;  xyp  miy  flf;Fk;  njhiyT  jpirNtfk;  my;yJ  Ntfk;

vdg;gLk;. ,jd; SI myF kP.tp-1 MFk;.



4 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187

gy;NtW xypfis NtWgLj;Jjy;:

· xypfis fPo;f;fhZk; fhuzpfisf; nfhz;L xd;wpypUe;J kw;nwhd;whf NtWgLj;jyhk;.
1. xyp cug;G kw;Wk; xypr;nrwpT
2. RUjp
3. juk;

xypr;nrwpT:

· xNu mjpntz; nfhz;l ,uz;L xypfs; cug;Gg; gz;G %yk; NtWgLj;jg;gLfpd;wd. xU
xypahdJ cuj;jjh my;yJ nkd;ikahdjh vd;gJ mjd; tPr;irg; nghWj;J mikAk;.
xU  Nkiria  nkJthfj;  jl;Lk;NghJ  nkJthd  Xir  Nfl;Fk;.  Vnddpy;>  Fiwe;j
tPr;Rila  xypahdJ  cz;lhfpwJ.  Nkiria  Ntfkhf  mbf;Fk;  NghJ  cuj;j  xyp
Nfl;fpwJ.  mjpf  nrwpTila  xypahdJ  mjpf  Mw;wiyg;  ngw;wpUg;gjhy;  mJ  mjpf
J}uk;  nry;y  KbAk;.  xypahdJ  mjd;  %yj;jpypUe;J  tphpe;J  nfhz;Nl  nry;tjhy;
mjd; tPr;R Fiwe;J nfhz;Nl nry;Yk;. xNu mjph;ntz; nfhz;l nkd;ikahd kw;Wk;
cuj;j xyp miyapd; tbtj;ij Fwpf;fpwJ.

· xypapd;  cug;Gg;  gz;ghdJ  mjd;  nrwpitr;  rhh;e;jpUf;Fk;.  XuyF  fhyj;jpy;  XuyF
gug;gpd;  topNa  miy  guTk;  jpirf;F  nrq;Fj;jhfr;  nry;Yk;  Mw;wypd;  msT  nrwpT
vd tiuaWf;fg;gLfpwJ.

Xhplj;jpy; Nfl;Fk; xypapd; nrwpthdJ fPo;f;fz;l fhuzpfisr; rhh;e;jpUf;Fk;.

1. xyp %yj;jpd; tPr;R
2. xyp %yj;jpw;Fk; Nfl;gtUf;Fk; ,ilNa cs;s njhiyT
3. xyp %yj;jpd; gug;G
4. Clfj;jpd; mlh;j;jp
5. xyp %yj;jpd; mjph;ntz;

· xypapd;  nrwpthdJ  nlrpngy; (dB)  vd;w  myfhy;  mstplg;gLfpwJ.  njhiyNgrpiaf;
fz;L  gpbj;j  mnyf;]hz;lh;  fpu`hk;  ngy;  vd;gthpd;  epidthf  ,g;ngauhdJ
toq;fg;gLfpwJ.

RUjp :

· RUjp  vd;gJ  xU  xypahdJ  fdj;jjh  my;yJ  fPr;ryhdjh  vd;gij  mwpa  cjTk;
xypapd; gz;ghFk;. mjpf RUjp nfhz;l xypfs; fdj;jjhfTk; ,Uf;Fk;. ,uz;L ,irf;
fUtpfshy;  vOg;gg;gLk;  xNu  tPr;irf;  nfhz;l  ,uz;L  xypfs;  NtWgl;l
mjpntz;fisf; nfhz;bUe;jhy;> mit xd;Wf; nfhd;W NtWgLfpd;wd. Fiwe;j RUjp
kw;Wk; mjpf RUjp nfhz;l ,uz;L xypfisf; Fwpf;Fk; miyfs; fhl;lg;gl;Ls;sd.
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· ,uz;L  ntt;NtW  ,irf;fUtpfshy;  vOg;gg;gl;l>  xNu  khjphpahd  cug;G  kw;Wk;
RUjpiaf;  nfhz;l ,uz;L xypfis NtWgLj;Jtjw;F juk;  vd;w gz;G gad;gLfpwJ.

xNu  xU  mjph;ntz;izf;  nfhz;l  xypahdJ  njhdp (tone)  vdg;gLfpwJ.  gy;NtW
njhdpfspd;  njhFg;G  ,irf;Fwpg;G (note)  vdg;gLfpwJ  Ruk; (Timre)  vd;gj  njhdp
vd;gij NtWgLj;jf; $ba gz;ghFk;.

xypapd; Ntfk;:

· kPl;rpj; jd;ik nfhz;l Clfj;jpd; topNa guTk; nghOJ> xypahdJ XuyF fhyj;jpy;
fle;j njhiyNt xypapd; Ntfk; vd;W tiuaWf;fg;gLfpwJ.

Ntfk; (v) = fle;j njhiyT

fhyk;

xU  miyahdJ  fle;j  njhiyT  xU  miy  ePsk; (λ) vdTk;>  mJ  guTtjw;F  vLj;Jf;

nfhz;l fhyk; miyTf;fhyk; (T) vdTk; nfhz;lhy;.

Ntfk; (v) = ( )
( )T

lxU miyesP k;

xU miyTf; fhyk;
 (m) v

T
l

=

T =
n
1
vd;gjhy; v = nλ

· Clfj;jpd;  gz;Gfs;  khwhky;  ,Uf;Fk;  NghJ>  midj;J  mjph;ntz;fisf;  nfhz;l
xypfspd; NtfKk; xd;whfNt ,Uf;Fk;.

· xU xyp miyapd; mjph;ntz; 2 fpNyh n`h;l;]; kw;Wk; miyePsk; 5 nr.kP vdpy; 1.5
fp.kP J}uj;ijf; flf;f> mJ vLj;Jf; nfhs;Sk; fhyk; vd;d?

jPh;T:

Ntfk;> v = nλ
,q;F> n = 2 fpNyh n`h;l;]; = 2000 n`h;l;];

λ = 15 nr.kP = 0.15 kP
v = 0.15 × 2000 = 300 kPnr-1

Ntfk; (v) = ( )
( )

d
d

fle; j njhiyT

fhyk;

= 1500
300

= 5 tp

xypahdJ 1.5 fp.kP njhiyitf; flf;f 5 tpdhbfs; MFk;.

20ºC ntg;gepiyapy; 22 nkfh n`h;l;]; mjph; ntz; nfhz;l xypapd; miy ePsk; vd;d?
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jPh;T:

λ = v/n
,q;Nf> v = 344 ms-1

n = 22 MHz = 22 × 106 Hz
λ = 344 / 22 × 106 = 15.64 ×10-6 m = 14.64 µm

gy;NtW Clfq;fspy; xypapd; Ntfk;:

· xypahdJ xU Clfj;jpd; topNa xU Fwpg;gpl;l Ntfj;jpy; guTfpwJ. thdj;jpy; kpd;dy;
Njhd;wp  ,b  ,bf;Fk;  NghJ>  KjyhtJ  kpd;diyf;  fhz;fpNwhk;.  gpwFjhd;  ,b
Xiriaf;  Nfl;fpNwhk;.  MfNt  xypahdJ  xspiatpl  kpff;  Fiwthd  Ntfj;jpNyNa
nry;fpwJ vd;gij ehk; mwpayhk;. xypapd; NtfkhdJ> mJ gazpf;ff;$ba Clfj;jpd;
gz;igg; nghWj;Nj cs;sJ.

· xypapd;  NtfkhdJ>  jplg;nghUistpl  thAtpy;  kpff;  Fiwthf  ,Uf;Fk;.  ve;jnthU
Clfj;jpYk; ntg;gepiy mjpfhpf;Fk; NghJ xypapd; NtfKk; mjpfhpf;Fk;. cjhuzkhf>

fhw;wpy; 0°C ntg;gepiyapy;  xypapd;  Ntfk; 330  kPtp-1  MFk;.  NkYk; 25°C
ntg;gepiyapy; 34 kPtp-1  MFk;.  xU  Fwpg;gpl;l  ntg;gepiyapy;  ntt;NtW  Clfj;jpy;
xypapd; Ntfk; nfhLf;fg;gl;Ls;sJ.

25°C ntg;epiyapy; ntt;NtW Clfj;jpy; xypapd; Ntfk;

epiy Clfk; Ntfk; (kP tp-1)
jplg;nghUs;fs; mYkpdpak; 6420

epf;fy; 6040
v/F 5960
,Uk;G 5950
gpj;jis 4700
fz;zhb 3980

jputq;fs; ePh; (fly; ePH;) 1531
ePh; (J}a ePh;) 1498
vj;jdhy; 1207
nkj;jdhy; 1103

thAf;fs; i`l;u[d; 1284
P̀ypak; 965

fhw;W 340
Mf;]p[d; 316
fe;j il Mf;i]L 213

xypahdJ fhw;iwtpl 5 klq;F Ntfkhf ePhpy;  gazpf;Fk;.  fly; ePhpy;  xypapd;  Ntfk;  kpf

mjpfkhf  (mjhtJ  5500  fp.kP /  kzp)  ,Ug;gjhy;>  fly;  ePUf;Fs;  Mapuk;  fpNyh  kPl;lh;
njhiytpy; ,Uf;Fk; ,uz;L jpkpq;fpyq;fs; xd;Wld; xd;W vspjpy; Ngrpf; nfhs;s KbAk;.

xyp vjpnuhypj;jy;:

· xU  ,ug;gh;  ge;J  Rtw;wpy;  gl;L  gpujpgypg;gJ  Nghy;  xypahdJ  jplg;nghUs;  my;yJ
jputj;jpd;  kPJ  gl;L  gpujpgypf;Fk;.  xyp  vjpnuhypg;gjw;F>  totog;ghd  my;yJ
nrhunrhug;ghd xU nghpa gug;G Njitg;gLfpwJ. vjpnuhypj;jy; tpjpfshtd:

· xypahdJ  xU  Gs;spapy;  Vw;gLj;Jk;  gLNfhzKk;  mJ  vjpnuhypf;Fk;  NfhzKk;
rkkkhf ,Uf;Fk;.
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· xyp  gLk;  jpir>  vjpnuhypf;Fk;  jpir  kw;Wk;  mg;Gs;spapy;  tiuag;gl;l
nrq;Fj;Jf;NfhL Mfpait xNU jsj;jpy; mikfpd;wd.

gyKiw vjpnuhypj;jypd; gad;fs;:
,irf; fUtpfs;:

· Foy;ngUf;fp>  xypngUf;fp>  Foy;fs;>  ehj];tuk;>  nrdha;>  jhiu  Nghd;w  ,irf;
fUtpfs;ahTk;  xypahdJ  xU  Fwpg;gpl;l  jpirapy;  guTk;  tifapy;
tbtikf;fg;gl;Ls;sd.  ,f;fUtpfspy;  xU  Fohapidj;  njhlh;e;J  xU  $k;G  tbt
mikg;ghdJ xypiag; ngUf;fkilar; nra;J Nfl;gtiu Nehf;fp Kd;Ndwpr; nry;YkhW
mikf;fg;gl;Ls;sJ.

,jaj;Jbg;gstp (Stethoscope):

· ,jaj;Jbg;gstp vd;gJ xU kUj;Jtf; fUtpahFk;. ,J clypy; cz;lhFk; xypfisf;
Nfl;f  cjTfpwJ.  clypy;  Njhd;Wk;  xypahdJ>  ,f;fUtpapy;  cs;s  ,izg;Gf;
Fohapy; gyKiw vjpnuhypg;gile;J> kUj;Jthpd; nrtpia milfpwJ.

vjpnuhyp:

· caukhd  fl;lq;fs;>  kiyfs;  Nghd;w  vjpnuhypf;Fk;  gug;Gfspd;  mUNf  epd;W
ifjl;bdhNyh my;yJ Fuy;  vOg;gpdhNyh rpwpJ Neuk;  fopj;Jk;  mjid ehk;  kPz;Lk;
Nfl;FKbAk;. ,e;j xypahdJ vjpnuhyp vdg;gLfpwJ.

· xU  tpdhbapy;  gj;jpy;  xU  gq;F  fhyj;jpw;F  xypahdJ  njhlh;e;J  %isapy;
czug;gLfpwJ. vdNt> vjpnuhypf;fg;gl;l xypia njspthff; Nfl;f Ntz;Lnkdpy; xyp
kw;Wk;  vjpnuhypf;F  ,ilg;gl;l  fhyk;  Fiwe;jJ  0.1  tpehbahf  ,Uf;f  Ntz;Lk;.  xU

Fwpg;gpl;l  ntg;gepiyapy;  xypapd;  Ntfk; 340  kPtp-1  vdf;  fUJNthk;.  xypahdJ

%yj;jpypUe;J  nrd;W>  jilgl;L>  vjpnuhypj;J 0.1  tpdhbf;Fg;  gpwF  Nfl;gtiu

milfpwJ. vdNt> xyp gazpj;j nkhj;j njhiyT 340 kPtp-1 × 0.1 tp = 34 kP

· MfNt> vjpnuhypia njspthff; Nfl;f Ntz;Lkhdhy; vjpnuhypf;Fk; gug;G Fiwe;jgl;rk;
17  kP  njhiytpy;  ,Uf;f  Ntz;Lk;  ,e;jj;  njhiytdhJ  fhw;wpd;  ntg;gepiyiag;
nghWj;J  khWgLk;.  njhlh;  my;yJ  gyKiw  vjpnuhypj;jypdhy;  vjpnuhypia  xU
Kiwf;F NkYk; Nfl;f ,aYk;. ntt;NtW caj;jpYs;s Nkfq;fs; kw;Wk; epyk; Nghd;w
gy;NtW  vjpnuhypf;Fk;  gug;Gfspd;  kPJ  gLk;  xyp  miyfspd;  njhlh;  vjpnuhypg;gpd;
fhuzkhf ,bKof;fk; Vw;gLfpwJ.

· xUth;  jdJ  Jg;ghf;fpiar;  Rl;l  5  tpdhbf;Fg;  gpwF  vjpnuhypiaf;  Nfl;fpwhh;.  mth;
Fd;iw Nehf;fp  310 kP  Kd;Ndhf;fp  efh;e;J kPz;Lk;  RLfpwhh;.  ,g;nghOJ 3 tpdhbf;Fg;
gpwF vjpnuhypiaf; Nfl;fpwhh; vdpy; xypapd; Ntfk; vt;tsT?

jPh;T:

njhiyT (d) = Ntfk; (v) × fhyk; (t)
Kjy; Kiw RLk;lNghJ xyp fle;j njhiyT> 2d = v × 5
,uz;lhtJ Kiw RLk;NghJ xyp fle;j njhiyT> 2d – 620 = v × 3
rkd;ghL 2 I khw;wp vOjpdhy;>

2d = (v × 3) + 620
rkd;ghL 1 kw;Wk; 3 ypUe;J> 5v = 3v + 620

2v = 620
xypapd; jpirNtfk;, v = 310 kP/tp-1
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vjph; Kof;fk;:

· nghpa  miwfspy;  Vw;gLj;jg;gLk;  xypahdJ>  miwapd;  Rth;fspy;  gl;L  kPz;Lk;
vjpnuhypg;G  mile;J  mjd;  Nfl;Fk;  jd;ik  RopahFk;  tiu  ePbj;jpUf;Fk;.  gd;Kf
vjpnuhypg;gpd; fhuzkhf> xypapd; Nfl;ly; ePbj;jpUf;Fk; jd;ik vjph; KOf;fk; vdg;gLk;
fiyauq;fk;>  nghpa  miwfs;>  jpiuauq;fk;>  xypg;gjpTf;$lq;fs;  Nghd;wtw;wpy;  Vw;gLk;
mjpfkhd  vjph;  Kof;fk;  tpUk;gj;jf;fJ  my;y.  Vnddpy;  ,iria  urpf;fNth>  Ngr;ir
njspthff;  Nfl;fNth  ,ayhJ.  vjph;  Kof;fj;ijf;  Fiwg;gjw;F  fiyauq;fj;jpd;
Nkw;$iu>  Rth;fs;  Nghd;wit  xypia  cl;ftUk;  jd;ik  nfhz;l  nghUs;fshyhd
mKf;fg;gl;l  ehh;  ml;il>  jpiur;rPiyfs;>  gpsh];lh;  Nghd;w  nghUs;fshy;
%lg;gl;bUf;Fk;.  ghh;itahsh;fs;  mkUk;  ,Uf;iffSk;  xypia  cl;ftUk;  gz;gpd;
mbg;gilapNyNa  njhpT  nra;ag;gLfpd;wd.  ,jdhy;>  kpff;  Fiwe;j  xypNa  gpujpgypg;G
milfpwJ.  muq;fq;fs;>  epfo;r;rp  miwfs;  kw;Wk;  jpNal;lh;fis  tbtikf;Fk;  NghJ
,e;j fhuzq;fs; fUj;jpy; nfhs;sg;gLfpd;wd.

kPnahyp:

· 20>000  n`h;l;];f;Fk;  mjpfkhd  mjph;  ntz;izf;  nfhz;l  xyp  miyfs;  kPnahyp
miyfs;  vdg;gLfpd;wd.  ,e;j  miyfis  kdpj  nrtpfshy;  czuKbahJ.  Mdhy;>
tpyq;Ffs;  ,tw;iwf;  Nfl;LzuKbAk;.  cjhuzkhf>  ehahy;  kPnahyp  miyfisf;
Nfl;fKbAk;.  rhiyfspd;  eLNt  XbtUk;  khd;fs;>  thfdj;jpw;F  Kd;ghf  gha;e;J
tplhjgbf;F>  kPnahyp  miyfisf;  nfhz;l  xypg;ghd;fs;  thfdq;fspy;
gad;gLj;jg;gLfpd;wd.

· kPnahyp  miyfspd;  Kf;fpakhd  gad;  vd;dntd;why;>  ,it  kdpj  clypd;
cWg;Gf;fis  Muha;tjw;Fg;  gad;gLfpd;wd.  kPnahyp  miyfis  clypDs;
nrYj;jk;NghJ> mit cly; cWg;Gfs; kw;Wk; vYk;Gfspy; gl;L vjpnuhypf;fpd;wd. ,e;j
miyfs; fz;lwpag;gl;L> Muha;g;gl;L fzpdpapy; Nrkpf;fg;gLfpd;wd. ,t;thW ngwg;gLk;

tiu glj;jpw;F vjpnuhyp MotiuT (Echogram) vd;W ngah;. ,J kUj;Jt Ma;Tfspy;
gad;gLfpd;wJ. fly; fz;fhzpg;gpYk; kPnahyp miyfs; gad;gLfpd;wd.

kPnahypapd; gad;fs;:

· kPnahyp  miyfs;  J}a;ikahf;Fk;  njhopy;  El;gj;jpy;  gad;gLfpd;wd.  nghUs;fspd;
kPJs;s kpfr; rpwpa Jfs;fis ePf;Ftjw;F> mg;nghUs;fs; kPnahyp nry;Yk; jputj;jpDs;
itj;J J}a;ikg; gLj;jg;gLfpwJ.

· cNyhfg;  gl;ilfspYs;s  ntbg;G  kw;Wk;  Fiwfis  kPnahyp  miyfisf;  nfhz;L
fz;lwpayhk;.

· kPnahyp  miyfs;  ,jaj;jpd;  gy;NtW  gFjpfspypUe;J  vjpnuhypf;fg;gl;L  ,jaj;jpd;
gpk;gj;ij Vw;gLj;Jfpd;wd. ,j;njhopy; El;gj;jpw;F kPnahyp ,ja tiutp vd;W ngah;.

· kPnahyp  miyfisf;nfhz;L  rpWePufj;jpYs;s  fw;fis  rpWrpW  Jfs;fshf  cilf;f
KbAk;. gpd;dh; mit rpWePh; topahf ntspNaw;wg;gLfpd;wd.

Nrhdhh; (Sonar):

· Nrhdhh; (SONAR)  vd;w  nrhy;ypd;  tphpthf;fk; Sound  Navigation  and  Ranging
vd;gjhFk;. Nrhdhh; vd;w fUtpahdJ kPnahyp miyfisr; nrYj;jp ePUf;F mbapYs;s
nghUs;fspd;  J}uk;>  jpir  kw;Wk;  Ntfk;  Mfpatw;iwf;  fzf;fpl  gad;gLfpwJ.  ,jpy;
kpnahypfisg;  gug;gf;$ba  rhjdKk;>  kPnahypfis czuf;$ba  czh;tpAk;  cs;sd.
mit glF kw;WK; fg;gy;fSf;F mbapy; nghWj;jg;gl;Ls;sd. gug;gpahdJ kPnahypfis
cUthf;fp  gug;Gfpd;wJ.  ,t;tiyfs;  ePUf;Fs;  gazpj;J>  flypd;  mbj;jsj;jpy;  cs;s
nghUl;fspd;  kPJ  (mjhtJ  fly;  gLif>  kPd;fspd;  $l;lk;)  gl;L>  vjpnuhypg;gile;J
kPz;Lk;  tUk;nghOJ  czh;tpapdhy;  czug;gLfpd;wd.  czh;tpahdJ  kPnahypfis
kpd;rhu  iriffshf  khw;wkilar;  nra;fpd;wJ.  mtw;wpypUe;J  jfty;fs;
ngwg;gLfpd;wd.  ePHpy;  xypapd;  jpirNtfk;  kw;Wk;  gug;gg;gl;l  xypf;Fk;>  ngwg;gl;l
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vjpnuhypf;Fk;  ,ilNa cs;s fhy ,ilntsp  Mfpatw;iwf;  fzf;fpl;L>  mjd;  %yk;
ePUf;Fs;spUe;J kPnahyp miyfis vjpnuhypj;j nghUspd; njhiyitf; fzf;fplyhk;.

· gug;gg;gl;l kw;Wk; ngwg;gl;l kPnahyp miyfSf;F ,ilNaahd fhy ,ilntspia 't'
vdTk;> ePhpd; Ntfj;ij 'v' vdTk; nfhz;lhy;> kPnahypahdJ fle;j njhiyT 2d /t =
v MFk;.

· ,t;thW  nghUs;fspd;  njhiyitf;  fz;lwpAk;  Kiw  vjpnuhyp  neLf;fk; (echo-
ranging) vdg;gLk;.  flypd;  Moj;ij mwpaTk;>  ePUf;F  mbapy;  mike;Js;s  kiyfs;>
Fd;Wfs;>  ePh;%o;fpf;  fg;gy;fs;  kw;Wk;  gdpg;ghiwfs;  Mfpatw;iw ,lk;  fz;lwptjw;Fk;
,e;j KiwahdJ gad;gLfpd;wJ.

· xU  fg;gypypUe;J  mDg;gg;gLk;  kPnahypahdJ  flYf;F  mbapYs;s  nghUspd;  kPJ
vjpnuhypf;fg;gl;L 3.42 tpdhbf;Fg; gpwF

fzf;fPL 4:

· xU  fg;gypypUe;J  mDg;gg;gLk;  kPnahypahdJ  flYf;F  mbapYs;s  nghUspd;  kPJ
vjpnuhypf;fg;gl;L  3.42  tpdhbf;Fg;  gpwF kPz;Lk;  te;jilfpwJ.  fly;  ePhpy;  kPnahypapd;
Ntfk; 1531 vdpy; fg;gypypUe;J flypd; mbg;gFjp tiu cs;s njhiyT vt;tsT?

jPh;T:

kPnahyp fle;j njhiyT = 2 × flypd; Mok;

njhiyT = Ntfk; × Neuk; vd;gjhy;>

2d = Ntfk; × Neuk;

5236 2618
2

d\ = = kP

MfNt> fg;gypypUe;J flypd; Mok; = 2618 kP my;yJ 2.618 fp.kP

kpd; xyp ,ja tiuglk; (ECG):

· kpd; xyp ,ja tiuglk; vd;gJ ,jaj;ijg; gw;wp mwpe;J nfhs;tjw;fhd vspa kw;Wk;
goikahd KiwahFk;. ,J ,jaj;ijg; gw;wp mNef jfty;fis mspf;fpd;wJ. NkYk;
,ja  Nehahspfisg;  gw;wpa  Ma;tpd;  kpf  Kf;fpakhd  gFjpahfTk;  ,J  cs;sJ.
,k;Kiwapy;>  ,jaj;jpypUe;J ngwg;gLk;  xypahdJ> kpd;  rpf;dy;fshf khw;wg;gLfpd;wd.

vdNt ECG vd;gJ>  Neuj;ijg;  nghWj;J  khwf;$ba  ,jaj;  jirfspd;  kpd;rhu
nray;ghLfisf; Fwpg;gjhFk;. nghJthf> gFg;gha;T nra;tjw;fhf> jhs;fspd; kPJ ,it
mr;rplg;gLfpd;wd.  ,jaj;jpd;  nray;ghLfis  xUrpy  epkpl  Neu  ,ilntspapy;

ngUf;fkilar; nra;J> gjpT nra;Ak; KiwNa ECG vdg;gLk;.

nrtpapd; mikg;G:

· ehk; vt;thW xhpiaf; Nfl;fpNwhk;? nrtp vdg;gLk; kpf Ez;zpa czh; cWg;gpd; %yk;
ehk;  xypiaf;  Nfl;fpNwhk;.  Nfl;ff;$ba  mjph;ntz;fisf;  nfhz;l  fhw;wpdpy;  Vw;gLk;
mOj;j  khWghLfis  kpd;rhu  iriffshf  khw;Wtjw;F  ,it  cjTfpd;wd.  ,e;j
iriffs;>  fhJ  euk;Gfs;  topNa  %isiar;  nrd;wilfpd;wd.  nrtpahdJ  xypiaf;
Nfl;Fk; tpjkhdJ fPNo tpsf;fg;gl;Ls;sJ.

· nrtpapd;  ntspg;gFjp  nrtpkly;  vd;W  miof;fg;gLfpwJ.  ,J  Rw;Wg;Gwj;jpypUe;J
xypiar; Nrfhpf;fpd;wJ. Nrfhpf;fg;gl;l xypahdJ> ntspr; nrtpf; Foha; %yk; nrtpf;F

cs;Ns nry;fpwJ. ntspr;  nrtpf;  Fohapd;  Kbtpy;>  nrtpg;giw (Tympaic  membrane)
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cs;sJ.  fhw;W  Clfj;jpy;  xU  neUf;fkhdJ  cz;lhFk;NghJ>  nrtpg;giwapd;
ntspg;gFjpapYs;s mOj;jkhdJ mjpfhpj;J> nrtpg;giwahdJ cl;Gwk;  js;sg;gLfpwJ.
mJNghyNt>  fhw;W  Clfj;jpy;  xU  nefpo;r;rp  cz;lhFk;  NghJ>  nrtpg;giwahdJ.
ntspg;Gwk;  js;sg;gLfpwJ.  ,t;thwhf  nrtpg;giwahdJ  mjph;tilfpd;wJ.  ,e;j
mjph;thdJ>  eLr;nrtpapYs;s  %d;W  vYk;Gfshy;  (Rj;jp>  gl;il  kw;Wk;  mq;ftb)
gyKiw  ngUf;fkilfpwJ.  xyp  miyapypUe;J  ngwg;gl;L  ngUf;fkile;j
mOj;jNtWghlhdJ>  eLr;nrtpypUe;J  cl;nrtpf;Ff;  flj;jg;gLfpwJ.  cl;nrtpapDs;

flj;jg;gl;l  mOj;jNtWghlhdJ>  fhf;ypah (Cochlea)  %yk;  kpd;iriffshf
khw;wg;gLfpd;wJ. ,e;j kpd; iriffs; fhJ euk;G topNa %isf;F nrYj;jg;gLfpd;wd.
%isahdJ mtw;iw xypahf czh;fpd;wJ.

epidtpy; nfhs;f:

· nghUs;fspd; mjph;tpdhy; xyp cz;lhfpwJ.

· xypahdJ xU Clfj;jpd; topNa nel;liyfshfg; guTfpwJ.

· xypahdJ neUf;fkhfTk; neopr;rpahfTk; Clfj;jpd; topNa guTfpwJ.

· xyp guTk; NghJ Mw;wy; kl;LNk guTfpwJ. Clfj;jpYs;s Jfs;fs; efh;tjpy;iy.

· ntw;wplj;jpd; topNa xyp nry;tjpy;iy.

· miy ePsk; (λ), mjph;ntz; (n) kw;Wk; Ntfk; (v) ,tw;wpw;fpilNa cs;s njhlh;G : v =
nλ

· xyp  vjpnuhypj;jy;  tpjpg;gb  xypgLk;  jpir>  xyp  vjpnuhypf;Fk;  jpir  kw;Wk;  nrq;Fj;J
NfhL  ,it  %d;Wk;  xNu  jsj;jpy;  mikAk;>  gLNfhzKk;  kPs;  NfhzKk;  vg;NghJk;
rkkhfNt ,Uf;Fk;.

· vjpnuhypia  njspthff;  Nfl;f  Ntz;Lkhdhy;>  Kjd;ik  xypf;Fk;>  vjpnuhypf;fg;gl;l
xypf;Fk; ,ilNaahd fhy ,ilntsp 0.1 tpdhbia tpl mjpfkhf ,Uf;f Ntz;Lk;.

· gd;Kf vjpnuhypg;gpdhy; xypapd; Nfl;ly; ePbj;jpUf;Fk; jd;ik vjph; KOf;fk; vdg;gLk;.

· nrwpAzh; xypapd; mjph;ntz; 20 n`h;l;]; Kjy; 20000 n`h;l;]; tiu cs;sJ.

· nrwpAzh;  xypapd;  mjh;ntz;iz  tpl  Fiwthd  mjph;ntz;  nfhz;l  xyp  Fw;nwhyp
vd;Wk;>  nrwpAzh;  xypapd;  mjph;ntz;iz tpl  mjpf  mjph;ntz;  nfhz;lit  kPnahyp
vd;Wk; miof;fg;gLfpd;wd.

· Nrhdh (sonar) flypd;  Moj;ijf;  fhzTk;>  ePUf;F mbapYs;s Fd;Wfs;>  rkntspfs;>
ePh;%o;fpf; fg;gy; kw;Wk; gdpg;ghiwfs; Mfpatw;iwf; fz;lwpaTk; gad;gLfpwJ.
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10TH mwptpay;
myF 5
xypapay;

mwpKfk;;

· xyp  ekJ md;whl  tho;tpy;  Kf;fpag;  gq;F  tfpf;fpwJ.  ehk;  xUtUf;nfhUth;  njhlh;G
nfhs;s  xypNa  gad;gLfpwJ.  jpdKk;  ek;ikr;  Rw;wpapUf;Fk;  kdpjh;fs;>  thfdq;fs;>
tpyq;Ffs; Nghd;witfs; vOg;Gk; gy;NtW tifahd xypfisf; Nfl;fpNwhk;. Mjyhy;>
xyp vt;thW cUthfpwJ?> xyp vt;thW guTfpwJ? xypapid ehk; vt;thW Nfl;fpNwhk;?
vd;w  Nfs;tpfSf;nfy;yhk;  tpil  njhpaNtz;baJ  mtrpakhfpwJ.  ,irf;fUtpfis
cUthf;FtJ kw;Wk; ,ir muq;fq;fis tbtikg;gJ kl;LNk xypapay; vd;w jtwhd
GhpjYk;  rpyNeuq;fspy;  Vw;gLfpwJ.  xypapay;  vd;gJ  xyp  cUthjy;>  xyp  guty;>
xypahw;wiy  fl;Lg;gLj;Jjy;  kw;Wk;  xypapdhy;  Vw;gLk;  tpisTfs;  Mfpaitfisg;
gw;wp mwpe;J nfhs;Sk; ,aw;gpaypd; xU gphpT MFk;.

xyp miyfs;:

· ehk;  xypiag;  gw;wp  epidf;Fk;  NghJ>  xyp  vt;thW  cUthfpwJ?  gy;NtW  xyp
%yq;fspypUe;J  tUk;  xyp  vt;thW  ekJ  fhJfis  milfpwJ?.  xyp  vd;gJ  vd;d?
mJ tpirah my;yJ Mw;wyh? vd gy tpdhf;fs; ekJ kdjpy; vOk;> ,e;j ghlj;jpy;
,J Nghd;w tpdhf;fSf;F tpil fhz;Nghk;.

· xypf;Fk; kzp my;yJ ,irf;Fk; ,irf;fUtpiaj; njhl;Lg; ghh;f;Fk; NghJ xypahdJ
mjph;Tfshy; cUthfpd;wJ vd;gij mwpayhk;. mjph;tilak; nghUl;fs; miy tbtpy;
Mw;wiy cUthf;FfpwJ. mJNt xyp miyfshFk;.

· ePAk;>  cdJ  ez;gh;fSk;  epytpy;  ,Ug;gjhff;  fUjpf;nfhs;Sq;fs;.  cdJ  ez;gd;
vOg;Gk;  xypia cd;dhy;  Nfl;f ,aYkh? epytpy;  tsp  kz;lyk;  ,y;yhjjhy;  cdJ
ez;gdpd;  xypiaf;  Nfl;f  ,ayhJ.  vdNt  mjph;TWk;  nghUl;fs;  cUthf;Fk;  xyp
gutpl  jpl>  jput>  thA  Nghd;w  gUg;nghUs;  Clfq;fs;  Njit  vd;gijg;  Ghpe;J
nfhs;syhk;. ,jpypUe;J xypahdJ jpl> jput my;yJ thA Clfq;fspy; guTk;.

nel;liyfs;:

· xyp  miyfs;  nel;liyfshFk;.  mit midj:J Clfq;fspYk;  (jpz;k>  jput>  thA)
guTk;>  mtw;wpd;  jpir  Ntfk;  gUg;nghUs;  Clfq;fspd;  gz;igg;  nghWj;J  mikAk;.
xU  Clfj;jpy;  xypaiy  guTk;  jpirapNy  Jfs;fs;  mjph;Tw;why;  mjid  nel;liy
vdyhk;.  xt;nthU  %yf;$Wk;  mjd;  ikag;gFjpapypUe;J  ePsthf;fpy;  ,lg;ngah;r;rp
miltjhy; nel;liyfs; cUthfpwJ. ,jdhy; Clfj;jpd;  topNa nel;liyfs; guTk;
NghJ  ,Wf;fq;fSk;  jsh;r;rpfSk;  cUthfpd;wd.  Clfj;jpd;  topNa  guTk;
nel;liyfspy;  ,Wf;fq;fs;  vd;gJ  mjpf  mOj;jk;  cs;s  gFjp  kw;Wk;  jsh;r;rpfs;
vd;gJ Fiwe;j mOj;jk; cs;s gFjpahFk;. nel;liyfspd; ,Wf;fq;fSk; jsh;r;rpfSk;
fhl;lg;gl;Ls;sJ.

xyp miyffis mjph;ntz;izg; nghWj;J tifgLj;jy;:

1. nrtpAzh;  xyp  miyfs;: ,it 20Hz  Kjy; 20,000  Hz  f;F  ,ilg;gl;l  mjph;ntz;
cila xyp  miyfshFk;.  xyp  miyfshFk;.  ,it mjph;tilAk;  nghUl;fshd Fuy;
ehz;fs; kw;Wk; ,Oj;Jf; fl;lg;gl;l fk;gp Nghd;witfshy; cUthf;fg;gLfpwJ.

2. Fw;nwhyp  miyfs;: ,it 20  Hz  I  tplf;  Fiwthd  mjph;ntz;  cila  xyp
miyfshFk;.  kdpjh;fshy;  Nfl;f  ,ayhJ>  epyeLf;fj;jpd;  NghJ  cUthFk;
mjph;tiyfs;>  fly;  miyfs;  kw;Wk;  jpkpq;fyq;fs;  Vw;gLj;Jk;  xyp  Nghd;w  xypfs;
Fw;nwhyp miyfs; MFk;.
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1. kPnahyp  miyfs;:  ,it 20,000  Hz  f;Fk;  mjpfkhd  mjph;ntz;  nfhz;l  xyp
miyfshFk;.  kdpjh;fshy;  Nfl;f  ,ayhJ.  Mdhy;  nfhR>  eha;>  ntsthy;  kw;Wk;
lhy;gpd;  Nghd;w  caphpdq;fshy;  Nfl;f  ,aYk;.  ntsthy;  Vw;gLj;Jk;  xypapid
kPnahypf;F vLj;Jf;fhl;lhf $wyhk;.

xyp kw;Wk; xsp miyfSf;F ,ilNaahd NtWghLfs;:

t.vz; xyp miyfs; xsp miy
1. guTtjw;F Clfk; Njit guTtjw;F  Clfk;

Njitapy;iy
2. nel;liyfs; FWf;fiyfs;
3. miy ePsk; 1.65 nr.kP Kjy; 1.65 kP

tiu ,Uf;Fk;.
miy  ePsk; 4  ×  10-7kP

Kjy; 7  ×   10-7 kP  tiu
,Uf;Fk;.

4. xyp  miyfs; 340 kPtp-1

jpirNtfj;jpy; guTk; (NTP)
xsp miyfs; 3 × 108 kPtp-1

jpirNtfj;jpy; guTk;

xyp miyfspd; jpirNtfk;;:

· xU miyapd; jpirNtfk; gw;wp tpthjpf;Fk; NghJ> ,U tifahd jpirNtfq;fis ehk;
fzf;fpy; vLj;Jf; nfhs;s Ntz;lk;. mitfs; mjph;tilAk; Jfspd; jpirNtfk; kw;Wk;

miyapd; jpirNtfk; MFk. jpirNtfj;jpd; myF kPl;lh; tpdhb-1 MFk;.
Jfs; jpirNtfk;:

· xU  Clfj;jpy;  miyfs;  tbtpy;  Mw;wiyf;  flj;Jtjw;fhf  Jfs;fs;  mjph;tilAk;
jpirNtfk; Jfs; jpirNtfk; vdg;gLk;.

miyj; jpirNtfk;:

· xU  Clfj;jpd;  topNa  miy  guTk;  jpirNtfk;  miyj;  jpirNtfk;  vdg;gLfpwJ.
,jid xuyF fhyj;jpy; xyp miy guTk; J}uk; vdTk; Fwpg;gplyhk;.

V
T
l

=

V = n λ

· jplg;nghUl;fspy;  kPl;rpg;gz;G  mjpfkhf  ,Ug;gjhy;  mjd;  topahf  xypaiy  nry;Yk;
NghJ  xypapd;  jpirNtfk;  mjpfkhf  ,Uf;Fk;.  thAf;fSf;F  kPl;rpg;  gz;G  Fiwthf
,Ug;gjhy;  xypaiy  thAf;fs;  topahf  nry;Yk;  NghJ  mjd;  jpirNtfk;  Fiwthf
,Uf;Fk;.

fhyj;jpy; xyp miy guTk; J}uk; vdTk; Fwpg;gplyhk;.

miyj; jpirNtfk; = njhiyT

gut vLj;Jf;nfhz;l fhyk;

xU miyahdJ λ vd;w J}uj;ij (miy ePsk;) T fhyj;jpy; fle;J nrd;why; mjd; miyj;
jpirNtfj;ij vd Fwpg;gplyhk;.

V
T
l

=

· Mjyhy; xU tpehb Neuj;jpy;> xyp miy fle;jj; njhiyT miyj; jpirNtfk; MFk;.

(n) = 1/T vd;gij miyapd; mjph;ntz; vd fUjpdhy; rkd;ghL vd vOjyhk;.
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V = nλ
· jplg;nghUl;fspy;  kPl;rpg;gz;G  mjpfkhf  ,Ug;gjhy;  mjd;  topahf  xypaiy  nry;Yk;

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

vdNt Vjpl > Vjput >VthA

xypapd; jpirNtfj;ijg; ghjpf;Fk; fhuzpfs;:
xypapd; jpirNtfj;ijg; ghjpf;Fk; fhuzpfs;:

· jplg;  nghUl;fspd;  topahf  xyp  nry;Yk;  NghJ  mjd;  kPl;rpg;gz;G  kw;Wk;  mlh;j;jp
xypapd;  jpirNtfj;ijg;  ghjpf;fpwJ.  kPl;rpg;  gz;ghdJ  kPl;rpf;  Fzfj;jpdhy;
Fwpf;fg;gLfpwJ.  xypapd;  jpirNtfkhdJ  kPl;rpf;  Fzfj;jpd;  ,Ukb  %yj;jpw;F
Neh;j;jftpYk;> mlh;j;jpapd; ,Ukb %yj;jpw;F vjph;j;jftpYk; mikAk;.

· vdNt mlh;j;jp mjpfhpf;Fk; NghJ> xypapd; Ntfk; FiwfpwJ. kPl;rpg; gz;G mjpfhpf;Fk;
NghJ  xypapd  jpirNtfKk;  mjpfhpf;fpwJ.  thAf;fisg;  nghWj;jtiuapy;  fPo;fz;l
fhuzpfs; xypapd; jpirNtfj;ijg; ghjpf;fpd;wd.

mlh;j;jpapd; tpisT:

· thAf;fspy;  xypapd;  jpirNtfk;  mjd;  mlh;j;jpapd;  ,Ukb  %yj;jpw;F  vjph;  jftpy;
mikAk;. vdNt thAf;fspd; mlh;j;jp mjpfhpf;Fk; NghJ jpirNtfk; FiwfpwJ.

1v
d

a

ntg;gepiyapd; tpisT:

· thAf;fspy;  xypapd;  jpirNtfk;>  mjd; ntg;gepiyapd;  ,Ukb %yj;jpw;F Neh;  jftpy;

mikAk;.  vdNt  ntg;gepiy  mjpfhpf;Fk;  NghJ>  jpirNtfKk;  mjpfhpf;fpwJ. v Ta
ntg;gepiy T°C y; jpirNtfkhdJ.

VT = (V0 + 0.61T) m s-1

,q;F v0 vd;gJ 0°C ntg;gepiyapy; thAf;fspy; xypapd; jpirNtfk; MFk;. fhw;wpw;F v0 =
331 kPtp-1 vdNt xt;nthU bfphp nry;rpa]; ntg;gepiy mjpfhpg;gpw;Fk; jpirNtfkhdJ 0.61-

1 kPtp mjpfhpf;fpwJ.

xg;Gik <ug;gjj;jpd; tpisT:

· fhw;wpd;  <ug;gjk;  mjpfhpf;Fk;  NghJ  xypapd;  jpirNtfKk;  mjpfhpf;fpwJ.  vdNt  jhd;
kiof;fhyq;fspy; njhiytpypUe;J tuf;$ba xypiaj; njspthff; Nfl;f KbfpwJ.

· gy;NtW Clfq;fspy; xypapd; jpirNtfk; gw;wp ml;ltiz nfhLf;fg;gl;Ls;sJ.

gy;NtW Clfq;fspy; xypapd; jpirNtfk;

t.vz; Clfj;jpd; jd;ik Clfk; xypapd; jpirNtfk;

(kPtp-1)
1

jplg;nghUs;
jhkpuk; 5010

2 ,Uk;G 5950
3 mYkpdpak; 6420
4

jputk;
kz;nzz;nza; 1324

5 ePh; 1493
6 fly; ePh; 1533
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7 thA fhw;W (0°C) 331
8 fhw;W (20°C) 343

jPh;f;fg;gl;l fzf;F

· ve;j ntg;gepiyapy; xypapd; jpirNtfkhdJ 0ºC y; cs;sij tpl ,ul;bg;ghFk;?

jPh;T:

Njitahd ntg;gepiyia TºC vdf;nfhs;Nthk;> v1 kw;Wk; v2 vd;git KiwNa T1K kw;Wk;

T2K ntg;gepiyapy; xypapd; jpirNtfk; MFk;. T1 = 273 K (0º C) kw;Wk; T2 = (Tº C + 273) K

,q;F 2

1

2v
v

= vdf; nfhLf;fg;gl;Ls;sJ.

2 2

1 1

273 2
273

v T T
v T

+
= = =

vdNt
273 4

273
T+

=

T = (273 × 4) – 273 = 819ºC

xypapd; vjpnuhypg;G:

· ePq;fs; ntw;W miw xd;wpy; mkh;e;J nfhz;L NgRk; NghJ> ePq;fs; Ngrpa xyp kPz;Lk;
kPz;Lk;  cq;fis  te;jiltij  ftdpj;jpUg;gPh;fs;.  ,J  ePq;fs;  Ngrpa  xypapd;
vjpnuhypg;Ng MFk;. fPo;f;fhZk; nray;ghl;bd; %yk; xyp vjpnuhypg;ig tpthjpf;fyhk;.

· xypahdJ  xU  Clfj;jpypUe;J  kw;nwhU  Clfj;jpw;F  guTk;  NghJ  ,uz;lhtJ
Clfj;jhy;  vjpnuhypf;fg;gl;L  Kjyhk;  Clfj;jpw;F  jpUg;gp  mDg;gg;gLfpwJ.  ,e;j
vjpnuhypg;ghdJ xsp miyfspy; eilngWk; vjpnuhspg;igg; Nghd;wNj MFk;. ,uz;lhk;
Clfj;ij  Nehf;fpr;  nry;Yk;  fjph;  gLfjph;  vdTk;  ,uz;lhk;  Clfj;jpy;  gl;L  jpUk;gp
tUk; fjph; vjpnuhypj;jf; fjph; vdTk; miof;fg;gLfpwJ.

vjpnuhypg;G tpjpfs;:

· xyp  miyfisg;  NghyNt>  xyp  miyfSk;  mbg;gil  vjpnuhypg;G  tpjpfisg;  G+h;j;jp
nra;Ak;> fPo;f;fhZk; ,U vjpnuhypg;G tpjpfSk; xyp miyfSf;Fk; nghUe;Jk;.

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

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

· vjpnuhypg;Gj;  jsj;ij  Nehf;fpr;  nry;Yk;  fjph;fs;  gLfjph;fs;  vdg;gLk;.  vjpnuhypg;Gj;
jsj;jpy;  gl;L  kPz;Lk;  jpUk;gp  tUk;  fjph;fs;  vjpnuhypj;jf;  fjph;fs;  vdg;gLk;.
midj;Jg; gad;ghLfSf;Fk; gLfjph;  kw;Wk; vjpnuhypg;Gf; fjph;  Mfpait vjpnuhypg;Gj;
jsj;jpy; xNu Gs;sp topahfr; nry;Yk;.

· vjpnuhypg;G  jsj;Jf;Fr;  nrq;Fj;jhf  tiuag;gl;Ls;s  NfhL  nrq;Fj;Jf;  NfhL  vd

miof;fg;gLfpwJ. nrq;Fj;Jf; Nfhl;Lld;> gL fjph; cUthf;Fk; Nfhzk; gLNfhzk; (i)
MFk;.  mNj  Nghy  nrq;Fj;Jf;  Nfhl;Lld;  vjpnuhypj;j  fjph;  cUthf;Fk;  Nfhzk;

vjpnuhypg;Gf; Nfhzk; (r) vdTk; miof;fg;gLfpwJ.
Nfhy;nfhz;lh  Nfhl;il  (i`juhghj;>  njYq;fhdh)  Nfhy;nfhz;lh
Nfhl;ilapYs;s ifj;jl;Lk;  miwapd;  Nkw;Gwk;  gy njhlh;r;rpahd tisTfs;
cs;sd.  ,jpy;  xt;nthU  tisTk;>  Ke;ija  tisit  tpl  rpwpajhf
fhzg;gLk;. vdNt ,e;j miwapd; Fwpg;gpl;lg; gFjpapy; vOg;gg;gLk; xypahdJ>
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mOj;jg;gl;L  vjpnuhypf;fg;gl;L>  gpd;  Njitahd  msT  ngUf;;fkile;J  xU
Fwpg;gpl;lj; njhiytpw;Ff; Nfl;fpwJ.

mlh;kpF Clfj;jpd; tpspk;gpy; xyp miyfspd; vjpnuhypg;G:

· xU nel;liyahdJ Clfj;jpy; guTk; NghJ ,Wf;fq;fshfTk;> jsh;r;rpfshfTk; guTk;.
xyp  miyapd;  ,Wf;fq;fs;  ,lkpUe;J  tykhf  gutp  xU  Rthpy;  Nkhjpf;nfhs;tjhf

fUjpf;  nfhs;Nthk;.  mt;thW  Nkhjpf;nfhs;Sk;  NghJ  ,Uf;fq;fs;  Rthpid  Nehf;fp F
vd;w  xU  tpiria  nray;gLj;Jk;>  mNj  Ntisapy;  RtuhdJ mjw;F  rkkhd  kw;Wk;

vjph;  jpirapy; R  =  -F  vd;w  tpiria  jpUk;gr;  nrYj;Jk;>  ,jdhy;  Rtw;wpd;  mUfpy;
kPz;Lk;  ,Wf;fq;fs;  Vw;gLk;>  ,t;thW  ,Wf;fq;fs;  Rthpy;  Nkhjp  kPz;Lk;
,Wf;fq;fshfNt vjpnuhypf;fpwJ. mjd; jpir kl;Lk; khwpapUf;Fk;.

mlh;Fiw Clfj;jpd; tpspk;gpy; xyp miyfspd; vjpnuhypg;G:

· fhw;W  Clfj;jpd;  gug;gpy; F  vd;w  tpiriar;  nrYj;Jk;>  mlh;Fiw  Clfk;  (fhw;W)
Fiwe;j msT cUf;Fiyf;Fk;  gz;ig nghw;Ws;sjhy;  ,uz;ilAk;  gphpf;Fk;  Nkw;gug;G
gpd;Ndhf;fpj;  js;sg;gLfpwJ.  ,jdhy;  mlh;Fiw  Clfj;jpy;  Jfs;fs;  kpf  vspjhf
,aq;Ftjhy; tpspk;Gg;gFjpapy; jsh;r;rpfs; Njhd;Wfpd;wd. ,lkpUe;J tykhf gazpj;j
,Wf;fq;fs; vjpnuhypf;fg;gl;l gpd; jsh;r;rpfshf khwp tyJ Gwj;jpypUe;J ,lJ Gwkhfg;
guTfpwJ.

mlh;Fiw kw;Wk; mlh;kpF Clfk; vd;why; vd;d?
xypahdJ  xU  Clfj;jpypUe;J  kw;nwhU  Clfj;jpw;F  nry;Yk;  NghJ
mjd; jpirNtfk; mjpfhpj;jhy; mJ mlh;Fiw Clfk; MFk;. (fhw;Wld;
xg;gpLk; NghJ ePuhdJ xypf;F mlh;Fiw Clfk; MFk;)
xypahdJ  xU  Clfj;jpypUe;J  kw;nwhU  Clfj;jpw;F  nry;Yk;  NghJ
mjd;  jpirNtfk;  FwwAkhdhy;  mJ  mlh;kpF  Clfk;  MFk;.  (ePUld;
xg;gpLk; NghJ fhw;whdJ xypf;F mlh;kpF Clfk; MFk;)

rkjsk; kw;Wk; tisthdg; gFjpfspy; xyp vjpnuhypg;G:

· xyp  miyfs;  rkjsg;  gug;Gfspy;  Nkhjp  vjpnuhypf;Fk;  NghJ  xyp  vjpnuhypg;G
tpjpfSf;F  Vw;gg;  guTfpwJ.  mt;thW  xyp  miyfs;  vjpnuhypf;Fk;  NghJ  xyp
miyfspd; nrwpT $LtNjh my;yJ FiwtNjh ,y;iy.

Mdhy;  tisthdg;  gug;Gfspy;  gl;L  Nkhjp  vjpnuhypf;Fk;  NghJ  mjd;  nrwpT  khWfpwJ.
Ftpe;j gFjpfspy; Nkhjp vjpnuhypf;Fk; NghJ vjpnuhypj;j miyfs; tphptile;J nry;fpwJ.
mjd;  nrwpTk;  FiwfpwJ.  mNjNghy  Fopthd  gFjpfspy;  Nkhjp  vjpnuhypf;Fk;  NghJ
vjpnuhypj;j  miyfs;  xU  Gs;spapy;  Ftpf;fg;gLfpwJ.  vdNt  vjpnuhypj;jf;  fjph;fspd;
nrwpTk; xU Gs;spapy; Ftpf;fg;gLfpwJ.

· xypia  xU  Fwpg;gpl;l  Gs;spapy;  Ftpf;f  Ntz;baj;  Njitfs;  ,Ue;jhy;  kl;LNk
tisthdg; vjpnuhypf;Fk; gFjpfs; gad;gLj;jg;gLfpwJ. ngUk;ghyhd NgRk; $lq;fspd;
Nkw;gFjp  gutisaj;jpd;  tbtpy;  mikf;fg;gl;bUf;Fk;.  gutisaj;jpy;  gpujpgypf;Fk;
xypahdJ Rthpy; vq;F NkhjpdhYk; gutsaj;jpy; xU Ftpag; Gs;spapypUe;J kw;nwhU
Ftpag;  Gs;spapy;  Ftpf;fg;gLfpwJ.  ,jdhy;  ,jDs;  mkh;e;J  xUth;  nky;ypa  Fuypy;
NgrpdhYk;>  kPz;Lk;  kPz;Lk;  vjpnuhypj;J  tUk;  xypapdhy;  muq;fj;jpy;  mkh;e;jpUf;Fk;
midthpd; nrtpiaAk; milAk;.

nkJthfg;  NgRk;  $lk;  kpfTk;  Gfo;  ngw;w  nkJthfg;  NgRk;  $lk;  ,yz;ldpYs;s  Gdpj
ghy; Nfjpl;uy; Myaj;jpy; mike;Js;sJ. me;j miwapy; xU Fwpg;gpl;l gFjpapy; Ngrg;gLk;
xypahdJ  vjph;Gwk;  cs;sf;  Fwpg;gpl;lg;  gFjpapy;  njspthff;  Nfl;Fk;  tifapy;
mikf;fg;gl;Ls;sJ.  tisthd  gFjpfspy;  eilngWk;  gy;Kid  vjpnuhypg;Ng  ,jw;Ff;
fhuzk; MFk;.
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vjpnuhypfs;:

· xyp  miyfs;  Rth;fs;>  Nkw;$iufs;>  kiyfs;  Nghd;wtw;wpd;  gug;Gfspy;  Nkhjp
gujpgjpf;fg;gLk; epfo;Nt vjpnuhyp MFk;.

· ePq;fs; kiyapd; mUfpNyh my;yJ xU fl;blj;jpd; mUfpNyh epd;W iffisj; jl;Lk;
NghJ  cq;fshy;  mNj  xypia  kPz;Lk;  Nfl;f  ,aYk;.  ,t;thW  cq;fshy;  kPz;Lk;
Nfl;ff; $ba xypNa vjpnuhyp MFk;. rpwpa miwfspy; vjpnuhypiaf; Nfl;f ,ayhJ.
rpwpa  miwfspy;  vjpnuhypiaf;  Nfl;f  ,ayhJ  vd;gjhy;  mq;F  vjpnuhypg;G
eilngwtpy;iy  vd;gJ  nghUy;y>  Vnddpy;  rpwpa  miwfs;  vjpnuhypf;F  Ntz;ba
mbg;gil epge;jidfisg; G+h;j;jp nra;tjpy;iy.

vjpnuhypf;F Ntz;ba epge;jidfs;:

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

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

jpirNtfk; = xyp fle;j njhiyT

gut vLj;Jf; nfhz;l fhyk;

2dv
t

=

2
vtd =

vdNt> t = 0.1 tpdhb 0.1
2 20

v vd ´
= =

Mjyhy;  vjpnuhyp  Nfl;f  Ntz;Lkhdhy;  Fiwe;j  gl;rj;  njhiythdJ  fhw;wpy;  xypapd;

jpirNtfj;jpd; kjpg;gpy; 1/20 gFjpahf ,Uf;f Ntz;Lk;. xypapd; jpirNtfk; fhw;wpd; 344

kPtp-1 vdf; fUjpdhy; vjpnuhypf; Nfl;gjw;fhd Fiwe;j gl;rj; njhiyT 17.2 kP MFk;.

vjpnuyhypapd; gad;ghLfs;:

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

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

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

vjpnuhyp Kiwapy; xypapd; jpirNtfj;ijf; fhZjy;:
Njitahd fUtpfs;:
nra;Kiw:

1. xyp  %yj;jpw;Fk;>  vjpnuhypg;Gg;  gug;gpw;Fk;  ,ilNaahdj;  njhiyit (d)  msT
ehlhitg; gad;gLj;jp mse;J nfhs;sTk;.

2. xyp  Vw;gpia  xyp  %yj;jpw;F  mUfpy;  itf;fTk;.  jw;NghJ  xyp  rkpf;iQfs;  xyp
%yj;jpypUe;J ntspg;gLk;.

3. epWj;Jf;  fbfhuj;ijg;  gad;gLj;jp  xyp  %yj;jpypUe;J  ntspg;gl;l  xyp
rkpf;iQfSf;Fk;>  vjpnuhypj;J  te;j  xyp  rkpf;iQfSf;Fk;  ,ilNaahd  fhy

,ilntspiaf;  Fwpj;Jf;  nfhs;sTk;.  fhy  ,ilntspia ‘t’ vdNt  xypapd;
jpirNtfkhdJ

4. ,e;j  Nrhjidia  %d;W  my;yJ  ehd;F  Kiw  nra;J  ghh;f;fTk;.  ruhrhp  fhy
,ilntspiaf; fzf;fplTk;.

xypapd; jpirNtfk; fzf;fply;:
xyp  %yj;jpypUe;J  ntspahd  xypj;Jbg;G  xyp  %yj;jpypUe;J  Rth;  tiu  nrd;W  gpd;dh;

vjpnuhypj;J xyp %yk; tiuAs;s 2d njhiyit t Neuj;jpy; fle;J nry;fpwJ> vdNt

xypapd; jpirNtfk; (v) = 2d
t

=
fle;j njhiyT

vLj;Jf; nfhz; l Neuk;
xyp vjpnuhypg;gpd; gad;ghLfs;:
xyp vjpnuhypg;G ml;il:

· ,J  nghJthf  tise;j  (Fope;j)  gug;Gfs;  MFk;.  ,it  muq;ffq;fspYk;>
,irauq;fq;fspYk; xypapd; juj;ij mjpfhpf;fg; gad;gLfpwJ. xypg; ngUf;fpahdJ xyp
vjpnuhypg;G  ml;ilapd;  Ftpg;gFjpapy;  ,Uf;FkhW  nghUj;jg;  gLfpwJ.
xypg;ngUf;fpapypUe;J  tUk;  xypahdJ>  xyp  vjpnuhypg;G  ml;ilahy;  vjpnuhypf;fg;gl;L
mjpfj; juj;Jld; ghh;itahsh;fisr; nrd;wilfpwJ.

fhJ Nfl;f cjTk; fUtp:

· ,J  fhJ  Nfl;lYf;Fj;  JizGHpAk;  fUtp  MFk;.  ,J  Nfl;ly;  FiwghL
cs;sth;fSf;F  gad;gLfpwJ.  ,e;jf;  fUtpapd;  xU  Kid  mfd;Wk;  kWKid
FWfyhfTk; ,Uf;Fk;. xyp %yj;jpypUe;J tuf;$ba xypahdJ mfd;w gFjpapd; Rthpy;
vjpnuhypj;Jf; FWfyhdg; gFjpia milfpwJ. ,e;jf; fUtpahdJ xypiaf; Ftpf;fTk;>
mjpfr;  nrwpNthL  nrtpg;giwia  milaTk;  gad;gLfpwJ.  ,e;jf;  fUtpahy;  FiwghL
cs;sth;fshy; ed;whff; Nfl;f ,aYfpwJ.

$k;G xypg;ngUf;fp:

· $k;G  xypg;ngUf;fp  vd;gJ  rpwpa  msTf;  $l;lj;jpdhpilNa  ciuahl  cjTk;  Foy;
tbt  fUtpahFk;.  ,jd;  xU  Kid  mfd;Wk;>  kw;nwhU  Kidf;  FWfyhfTk;
fhzg;gLk;. FWfyhdg; gFjpapy; NgRk; xypahdJ gd;Kf vjpnuhypg; gilfpwJ. vdNt
xypahdJ  mfd;wg;  gFjpapd;  topNa  ntFnjhiytpy;  mjpf  nrwpTld;  Nfl;f
,aYfpwJ.
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lhg;sh; tpisT:

· Ntfkhf ,aq;Fk; ,uapy; tz;bahdJ> xa;T epiyapYs;s Nfl;Feiu neUq;Fk; NghJ
mjd;  Cjy;  xypapd;  RUjp  mjpfhpg;gJ  Nghd;Wk;>  Nfl;Feiu  tpl;L  tpyfpr;  nry;Yk;
NghJ  Cjy;  mjph;ntz;zpy;  Vw;gLk;  Njhw;w  khw;wj;ij  Kjd;  Kjypy;  M];jphpa
ehl;ilr; rhh;e;j fzpjtpayhsUk;> ,aw;gpayhsUkhd fpwp];bad; lhg;sh; 91803 – 1853)
fz;lwpe;J  tpsf;fpdhh;.  Nfl;FeUf;Fk;  xyp  %yj;jpw;Fk;  ,ilNa  rhh;gpaf;fk;  ,Uf;Fk;
NghJ  Nfl;Feuhy;  Nfl;fg;gLk;  xypapd;  mjph;ntz;zpw;Fk;>  xyp  %yj;jpd;
mjph;ntz;zpw;Fk;  ,ilNa NtWghL  cs;sijf;  fz;lwpe;jhh;.  ,JNt lhg;sh;  tpisT
MFk;.

1. Nfl;Feh; epiyahd xyp %yj;ij Nehf;fpNa my;yJ tpyfpNahr; nry;Yjy;.

2. xyp %ykhdJ epiyahd Nfl;Feiu Nehf;fpNah my;yJ tpyfpNahr; nry;Yjy;.

3. xyp %yKk;> Nfl;FeUk; xd;Wf;nfhd;W Nehf;fpNah my;yJ tpyfpNahr; nry;Yjy;

4. xyp %yKk;> Nfl;FeUk; xa;T epiyapy; ,Uf;Fk; NghJ xyp guTk; Clfk; efUjy;

fzf;fPLfspd;  vspikf;fhf  xyp  guTk;  Clfk;  Xa;T  epiyapy;  cs;sjhff;  fUJNthk;.
vdNt Clfj;jpd; jpirNtfk; Rop MFk;.

· xyp %yk; S kw;Wk; Nfl;Feh; L KiwNa vs kw;Wk; vLkw;Wk; jpirNtfj;jpy; efh;tjhff;
fUJNthk;>  xyp  %yKk;>  Nfl;FeUk;  xd;iwnahd;W  Nehf;fp  efh;tjhf  vLj;Jf;
nfhs;Nthk;.  xyp  %yj;jpw;Fk;>  Nfl;FeUf;Fk;  ,ilNaahdj;  njhiyTFiwAk;  NghJ
Njhw;w mjph;ntz;zhdJ> cz;ikahd mjph;ntz;iz tpl mjpfkhf ,Uf;Fk;.

· xyp %yj;jpd;  mjph;ntz; ‘n’ vdTk;>  Nfl;Feuhy;  czug;gLk;  xypapd;  mjph;ntz; ‘n’
vdTk; nfhs;Nthk;. mg;gbahdhy; Njhw;w mjph;ntz; ‘n’f;fhd rkd;ghL

' L

S

v vn n
v V

æ ö+
=ç ÷-è ø

· ,q;F V  vd;gJ  Fwpg;gpl;l  Clfj;jpy;  xypapd;  jpirNtfk;  MFk;.  ehk;  jw;NghJ  xyp
%yk; kw;Wk; Nfl;Fehpd; ,af;fq;fspd; gy;NtW rhj;jpaf; $WfSf;fhd rkd;ghLfisf;
fhz;Nghk;.

lhg;sh; tpistpdhy; cUthFk; Njhw;w mjph;ntz;zpw;fhdr; rkd;ghLfs;:

epiy xyp %yk; kw;Wk; Nfl;Fehpd;
epiy

Fwpg;G Njhw;w
mjph;ntz;

1. · xyp  %yKk;>  Nfl;FeUk;
,af;fj;jpy; cs;sdh;.

· xUtiunahUth;  Nehf;fp
efh;fpd;wdh;

1. xsp  %yj;jpw;Fk;
Nfl;FeUf;Fk;  ,ilNaahd
njhiyT FiwfpwJ.

2. Njhw;w  mjph;ntz;  cz;ik
mjph;ntz;iz tpl mjpfk;

' L

s

v vn n
v v

æ ö+
= ç ÷-è ø

2. · xyp  %yKk;>  Nfl;FeUk;
,af;fj;jpy; cs;sdh;.

· xyp  %yKk;>  Nfl;FeUk;
xUtUf;nfhUth;  tpyfpr;
nry;fpd;wdh;.

1. xyp  %yj;jpw;Fk;>
Nfl;FeUf;Fk;  ,ilg;gl;lj;
njhiyT mjpfhpf;Fk;.

2. Njhw;w  mjph;ntz;>  cz;ik
mjph;ntz;iz tplf; FiwT

' L

s

v vn n
v v

æ ö-
= ç ÷+è ø
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3. VS kw;Wk; VL kjpg;G  epiy
3y;  $wg;gl;ljw;F  vjph;
jpirapy; mikAk;.

3. · xyp  %yKk;>  Nfl;FeUk;
,af;fj;jpy; cs;sdh;.

· xd;wd;  gpd;  xd;whf
efh;fpd;wdh;.

· Nfl;Feiu  xyp  %yk;  gpd;
njhlh;fpwJ

1. Njhw;w mjph;ntz; xyp %yk;
kw;Wk;  Nfl;Fehpd;  jpir
Ntfj;ijg; nghWj;J

2. VS MdJ  epiy  2y;
$wg;gl;ljw;F  vjpuhf
mikAk;.

' L
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v v

æ ö-
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4. · xyp  %yKk;>  Nfl;FeUk;
,af;fj;jpy; cs;sdh;.

· xd;wd;  gpd;  xd;whf
efh;fpd;wdh;.

· xyp  %yj;ij  Nfl;Feh;
gpd; njhlh;fpwhh;.

1. Njhw;w  mjph;ntz;  xyp
%yKk;  kw;Wk;  Nfl;Fehpd;
jpirNtfj;ij  nghWj;J
MFk;.

2. VS  kw;Wk; VL epiy  3y;
$wg;gl;ljw;F  vjph;  jpirapy;
mikAk;.

' L

s
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v v

æ ö+
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5. · xyp  %yk;  xa;T  epiyapy;
cs;sJ.

· Nfl;Feh;  xyp  %yj;ij
Nehf;fp efh;fpwhh;.

1. xyp  %yj;jpw;Fk;>
Nfl;FeUf;Fk;  ,ilg;gl;lj;
njhiyT FiwfpwJ.

2. Njhw;w  mjph;ntz; cz;ik
mjph;ntz;iz tplf; mjpfk;.

3. epiy 1y;> VS = 0

' Lv vn n
v

+æ ö= ç ÷
è ø

6. · xyp  %yk;  xa;T  epiyapy;
cs;sJ.

· Nfl;Feh;  xyp  %yj;ij
Nehf;fp efh;fpwhh;.

1. xyp  %yj;jpw;Fk;>
Nfl;FeUf;Fk;  ,ilg;gl;lj;
njhiyT mjpfhpf;fpwJ.

2. Njhw;w  mjph;ntz;  cz;ik
mjph;ntz;iz  tplf;
FiwfpwJ.

3. epiy 2y;> VS = 0

' Lv vn n
v
-æ ö= ç ÷

è ø

7. · Nfl;Feh;  Xa;T  epiyapy;
cs;shh;.

· xyp  %yk;  Nfl;Feiu
Nehf;fp efh;fpwJ.

1. xyp  %yj;jpw;Fk;>
Nfl;FeUf;Fk;  ,ilg;gl;lj;
njhiyT FiwfpwJ.

2. Njhw;w  mjph;ntz;  cz;ik
mjph;ntz;iz tpl mjpfk;.

3. epiy 1y; VL = 0

'
s
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v v

æ ö
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8. · Nfl;Feh;  xa;T  epiyapy;
cs;shh;.

· xyp %yk; Nfl;Feiu tpl;L
tpyfpr; nryfpwJ.

1. xyp  %yj;jpw;Fk;>
Nfl;FeUf;Fk;  ,ilg;gl;lj;
njhiyT mjpfhpf;fpwJ.

2. Njhw;w  mjph;ntz;  cz;ik
mjph;ntz;iz tplf; FiwT

3. epiy 2 y;> VL = 0

'
s

vn n
v v

æ ö
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· xyp  guTk;  ClfkhdJ  (fhw;W) W  vd;w  jpirNtfj;jpy;>  xyp  guTk;  jpirapNyNa

efh;tjhff;  nfhs;Nthk;.  ,e;epfo;tpy;  xypapd;  jpirNtfk; ‘v’ MdJ (V  +W)  Mf
khWfpwJ.  mNj  Nghy;  ClfkhdJ>  xyp  guTk;  jpirf;F  vjph;  jpirapy;  efUkhdhy;

xypapd; jpirNtfk; ‘v’ MdJ (V - W) Mf khWfpwJ.

jPh;f;fg;gl;l fzf;fPLfs;:

1. 90 Hz mjph;ntz;iz cila xyp %ykhdJ xypapd; jpirNtfj;jpy; (1/10) klq;F
Ntfj;jpy;  Xa;T  epiyapy;  cs;s  Nfl;Feiu  milfpwJ.  Nfl;Feuhy;  czug;gLk;
mjph;ntz; vd;d?
jPh;T:  Xa;T  epiyapy;  cs;s  Nfl;Feiu  Nehf;fp>  xyp  %yk;  efUk;NghJ>  Njhw;w
mjph;ntz;Zf;fhdr; rkd;ghL.
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'
S

vn n
v V
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=ç ÷-è ø
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1 9
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10 90 100
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Hzæ ö= ´ =ç ÷
è ø

2. 500  Hz  mjph;ntz;iz  cila  xyp  %ykhdJ>  30  kPtp-1  Ntfj;jpy;  Nfl;Feiu

Nehf;fp  efh;fpwJ.  fhw;wpy;  xypapd;  Ntfk;  330  kPtp-1  vdpy;  Nfl;Feuhy;  czug;gLk;
xypapd; mjph;ntz; vd;d?
jPh;T:  Xa;T  epiyapy;  cs;s  Nfl;Feiu  Nehf;fp>  xyp  %yk;  efUk;NghJ>  Njhw;w
mjph;ntz;Zf;fhdr; rkd;ghL.

'
s

vn n
v v

æ ö
=ç ÷-è ø

330' 500
330 30

n æ ö= ´ç ÷-è ø
=550Hz

3. xU  xyp  %ykhdJ 50  kPtp-1  jpirNtfj;jpy;  xa;T  epiyapy;  cs;s  Nfl;Feiu

Nehf;fp efUfpwJ. Nfl;Feuhy; czug;gLk; xyp %yj;jpd; mjph;ntz;zhdJ 1000 Hz
MFk;. me;j xyp %ykhdJ xa;T epiyapy; cs;s Nfl;Feiu tpl;L tpyfpr; nry;Yk;
NghJ czug;gLk; Njhw;w mjph;ntz; vd;d? (xypapd; jpirNtfk; 33 kP.tp-1)

'
s

vn n
v v

æ ö
=ç ÷-è ø

3301000
330 50

næ ö=ç ÷-è ø
1000 280'

330
n ´æ ö=ç ÷

è ø
n = 848.48 Hz.

xyp %yj;jpd; cz;ikahd mjph;ntz; 848.48 Hz MFk;. xyp %ykhdJ Nfl;Feiu
tpl;L tpyfpr; nry;Yk;NghJ cs;s Njhw;w mjph;ntz;zpw;fhdr; rkd;ghL.

'
s

vn n
v v

æ ö
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330 858.48
330 50

æ ö= ´ç ÷+è ø
n = 736.84 Hz

4. xyp  %yKk;>  Nfl;FeUk; V/10  Ntfj;jpy;  xUtiunahUth;  Nehf;fp  efh;fpd;wdh;.

,q;F V vd;gJ xypapd; Ntfk; MFk;. xyp %yj;jpy; ntspg;gLk; xypapd; mjph;ntz;

‘f’ vdpy;> Nfl;Feuhy; Nfl;fg;gLk; xypapd; mjph;ntz; vd;d?
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jPh;T: xyp %yKk;> Nfl;FeUk; V/10 Ntfj;jpy; xUtiunahUth; Nehf;fp efUk;NghJ>
Njhw;w mjph;ntz;zhdJ.

' .l
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v vn n
v v

æ ö+
=ç ÷-è ø

10' .

10

vv
n nvv

æ ö+ç ÷
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n f=

= 1.22f

5. Nfl;Feuhy;  Nfl;fg;gLk;  Njhw;w  mjph;ntz;zhdJ  cz;ikahd  mjph;ntz;zpy;
ghjpahf  ,Uf;f  Ntz;Lnkdpy;  xyp  %yk;  vt;tsT  Ntfj;jpy;  Nfl;Feiu  tpl;L
tpyfpr; nry;y Ntz;Lk;?

jPh;T: xyp %ykhdJ> Xa;T epiyapy; cs;s Nfl;Feiu tpl;L tpyfpr; nry;Yk; NghJ.
Njhw;w mjph;ntz;zpw;fhd rkd;ghL.
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Vs = V
lhg;sh; tpisT eilngwhky; ,Uf;f epge;jidfs;:

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

2. xyp %yk; (S) kw;Wk; Nfl;Feh; (L) rk ,ilntspapy; efUk;NghJ
3. xyp %yk; (S) kw;Wk; Nfl;Feh; (L) xd;Wf;nfhd;W nrq;Fj;jhf efUk;NghJ>
4. xyp%ykhdJ  tl;lg;ghijapd;  ikag;gFjpapy;  mike;J>  Nfl;Feh;  tl;lg;ghijapy;

efUk;NghJ>

lhg;sh; tpistpd; gad;ghLfs;:

1. thfdk; xd;wpd; Ntfj;ij mstpLjy;:

fhtyhpd;  fhhpy;  nghUj;jg;gl;bUf;Fk;  fUtp  xd;W kpd;  fhe;j  miyia ckpOk;.  ,e;j
miyahdJ  rhiyapy;  Ntfkhf  nry;Yk;  thfdj;jpd;  kPJ  gl;L  vjpnuhspf;fg;gLk;.
vjpnuhspj;j miyapd; mjph;ntz;zpy; khw;wk; Vw;gLk;. me;j mjph;ntz;zpd; khw;wj;ijg;
gad;gLj;jp  thfdj;jpd;  Ntfj;ijf;  fhz  ,aYk;.  ,J  mjpNtf  thfdq;fisf;
fz;fhzpf;f cJTfpwJ.

2. Jizf;Nfhs; xd;wpd; njhiytpidf; fzf;fpLjy;:

Jizf;Nfhs;  xd;W  GtpapypUee;J  ntF  njhiytpw;Fr;  nry;Yk;  NghJ>  mjdhy;
ckpog;gl;l NubNah miyfspd; mjph;ntz; FiwAk;. me;j mjph;ntz;zpd; khw;wj;ijg;
gad;gLj;jp Jizf;Nfhspd; ,Ug;gplj;ijf; fz;lwpayhk;.

3. Nulhh; (RADAR – Radio Detection and Ranging):
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NulhuhdJ  mjph;ntz;  kpf;f  NubNah  miyfis Mfha  tpkhdj;ij  Nehf;fp  mDg;Gk;.
vjpnuhspj;J  tUk;  NubNah  miyfis  Nulhh;  epiyaj;jpy;  cs;s  Vw;gpf;  fz;lwpAk;
mjph;ntz;zpy; cs;s NtWghl;ilf; nfhz;L tpkhdj;jpd; Ntfj;ijf; fzf;fplyhk;.

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

Nrhdhh;  fUtpapd;  %yk;  ePhpy;  mDg;gg;gl;l  kw;Wk;  vjpnuhypj;jf;  fjphpd;  mjph;ntz;
NtWghl;ilf;  nfhz;L  fly;  tho;  caphpdq;fs;  kw;Wk;  ePh;  Ko;fpf;  fg;gy;fisf;
fz;lwpayhk;.

epidtpy; nfhs;f:

· xU Clfj;jpy; guTk; miyapd; jpirNtfk; miyj; jpirNtfk; MFk;.

· jplg;nghUspd;  kPl;rpg;  gz;G  jput>  thA  nghUl;fistpl  mjpfkhf  ,Ug;gjhy;
xypapd  jpirNtfk;  mjpfkhf  ,Uf;Fk;>  thAf;fs;  Fiwe;j  kPl;rpj;jd;ik
cilait.

· 20  Hz I tplf;  Fiwthd mjph;ntz; cila xyp Fw;nwhyp MFk;.  ,itfis
kdpjdhy; Nfl;f ,ayhJ.

· 20>000 Hz I  tpl  mjpfkhd  mjph;ntz;iz  cila  xyp  kPnahyp  MFk;.
,itfis kdpjdhy; czu ,ayhJ.

· xyp miyfs; vjpnuhypg;G tpjpfisg; G+h;j;jp nra;Ak;.

· mlh;Fiw  Clfj;jpd;  tpspk;gpy;  NkhJk;  ,Wf;fq;fs;  vjpnuhypg;gpw;Fg;  gpd;
jsh;r;rpfshf vjpnuhypf;Fk;.

· vjpnuhyp vd;gJ xypahdJ gpujpgpypj;J kPz;Lk; kPz;Lk; Nfl;fg;gLtJ MFk;.

· vjpnuhyp Nfl;f Ntz;Lk; vdpy; xyp %yj;jpw;Fk;> vjpnuhypg;Gg; gug;gpw;Fk; ,ilNa
Fiwe;jgl;rk; 17.2 kP njhiyT ,Uf;f Ntz;Lk;.

· Njhw;w mjph;ntz; vd;gJ Nfl;Feuhy; Nfl;fg;gLk; xypapd; mjph;ntz; MFk;.


