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<h;g;gpay; 
epA+l;ldpd; <h;g;gpay; tpjp 
 mz;lj;jpy; cs;s gUg;nghUspd; xt;nthU JfSk; kw;nwhU Jfis> 

mtw;wpd; epiwfspd; ngUf;fw;gyDf;F Neh;j;jftpYk; mtw;wpw;fpilNaahd 
njhiytpd; ,Ukbf;F vjph;j;jftpYk; ,Uf;Fk; tpirAld; ftUfpd;wd. 

                        

 

 G = 6.67 x       N m2      

                       = epiwfs; 

  r = njhiyT  

 
<h;g;gpd; KLf;fk; (g) 
 <h;g;gpd; tpirapdhy; nghUspy; Vw;gLk; KLf;fkhFk;. fly; kl;lj;jpy; 450 

ml;rj;jpy; cs;s ‘g’ d; kjpg;G = 9.8      

           

 
 M =  G+kpapd; epiw 
 R =  Gtpapd; Muk; 
 G =  <h;g;gpd; KLf;fk; 
 G =  <h;g;gpay; khwpyp 
 

epytpy; <h;g;gpd; KLf;fk;> G+kpapd; KLf;fj;ijg; Nghd;W 6y; xU gq;F       
,Uf;Fk;. 
 
<h;g;gpay; epiw 
 nghUSf;Fk;> Gtpf;Fk; ,ilapyhd <h;g;gpay; tpirapd; vz; kjpg;gpid 
mstplf;$ba mg;nghUspd; epiw <h;g;gpay; epiw vdg;gLk;. 

   SI myF kg 
 
vil 
xU nghUspd; kPJ nray;gLk; <h;g;Gtpirapd; msNt mjd; vilahFk;. 
 myF fp.fp vil (m) epA+l;ld; 

 vil xU ntf;lh; myF                   
tpy; juhrpidf; nfhz;L mstplg;gLfpwJ. 

mz;lj;njhFjp 
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tpLgL jpirNtfk; 
 Nfhspd; <h;g;gpay; Gyj;jpypUe;J tpLgl;Lj; jg;gpr; nry;YkhW> nghUs; 
vwpag;gl Ntz;ba rpWk Ntfk; tpLgLNtfk; vdg;gLk;. 

           
 
 R =  Gtpapd; Muk; 
 g =  GtpaPh;g;G KLf;fk; 
 
 
 
 
 
 
 
 
 
thdpay; (Astronomy) 

 thdtpay; vd;gJ mz;lj;ijg; gw;wp Ma;T nra;Ak; mwptpay; MFk;. 
 

Gtp ikaf; Nfhl;ghL 
 Gtp epiyahfTk; kw;w thd; nghUl;fs; mijr; Rw;wp tUtjhfTk; $wpdh; 

 jhykp, gpshl;Nlh 
 

#hpa ikaf; Nfhl;ghL (Nfhgh; epf];) 
 ,f;nfhs;if gb #hpad; epiyahf mike;J midj;J Nfhs;fSk; mijr; 

Rw;wp tUfpd;wd. 
 

mz;lk; (Universe) 

 ,J #hpaf; FLk;gk; tpz;kPd;fs; kw;Wk; tpz;kPd; jpus;fs; Nghd;w Kf;fpa 
gFjpfis nfhz;lJ. 

 

tpz;kPd;fs; (Stars) 

 Gtpf;F mUfhikapy; cs;s tpz;kPd; #hpad; MFk;. #hpaidg; Nghd;Nw 
jq;fSf;Nf chpa Mw;wYld; nghypTWk; thd; nghUs; tpz;kPd;fs; 
vdg;gLk;. 

 thdpy; mjpfg; nghypitg; ngw;Ws;sd. 
 ,utpy; fhzg;gLk; tpz;kPd;fs; - rphpa];, fNdhg];, ];igfh 

 #hpa FLk;gj;jpw;F mUfpy; cs;s tpz;kPd; gpuhf;rpkh nrd;Rup (4.2 xsp 

Mz;LJhuk;) mjw;F mLj;J My;gh nrd;Rup (4.3 xsp Mz;L) cs;sJ. 
 

tpLgL jpirNtfk;  
 Gtp  = 11.2 km/s  
 Gjd;  = 4 km/s 

 tpahod; = 60 km/s 

 epyT  = 2.5 km/s 

 #hpad; = 250 km/s 
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tpz;kPd; tiffs; 
 ,ul;il kw;Wk; gy;YWg;G tpz;kPd; 
 nghypT khWk; tpz;kPd; 
 xsph; Kfpy;fs; kw;Wk; Ngnuhsph; Kfpy;fs; (Nova & Super Nova) 

 
,ul;il kw;Wk; gy;YWg;G tpz;kPd; 
 nghJ <h;g;G ikaj;ijg; nghUj;J epiyahd rkepiyapy; Rw;wptUk; tpz;kPd; 

Nrhbfs; MFk; 
 
nghypT khWk; tpz;kPd; 
 ,tw;wpd; Njhw;wg; nghypT khwpf;nfhz;Nl ,Uf;Fk; 

 
xsph; Kfpy;fs; 
 jpBnud kpf mjpf nghypitg; ngw;W gpwF rpwpJ rpwpjhf kq;fptpLk;. 

 
Ngnuhsph; Kfpy;fs; 
 ,it kpfg;nghpa xsph; Kfpy;fs; MFk; 
 #hpaDf;F mLj;J Gtpf;F mUfpy; cs;s tpz;kPd; My;gh nrd;Rhp 

 
 ,utpy; thdpy; fhzg;gLk; tpz;kPd;fs; 

 rphpa]; (tpahjh) 

 fNdhg]; (mf];jp) 

 ];igfh (rpj;uh) 

 mh;Fu]; (];thjp) 

 nghyhp]; (JUth) 
 

tpz;kPd; $l;lk; (Constallations) 

 gy nghypT kpf;f kw;Wk; nghypT Fiwe;j gphpTfis cs;slf;fpa tpz;kPd; 
$l;lkhFk;. 

 
tpz;kPd; jpus;fs; (Galaxies) 

 gy tpz;kPd;fisf; nfhz;l njhFg;Ng tpz;kPd; jpushFk;. Nguz;lk; 
,j;jifa tpz;kPd; jpushNyNa tFf;fg;gl;Ls;sJ. 

 thd; fq;if (Akash Ganga) vd;wiof;fg;gLk; ghy;topj;jpus; (milky way) 

njhFg;gpy; jhd; ehk; trpf;Fk; tpz;kPd; jpus; mike;Js;sJ. 
 Md;l;NuhNklh vDk; tpz;kPd; jpus; Gtpf;F kpf mUfhikapy; cs;sJ. 

ek;Kila tpz;kPd; jpuspypUe;J 2 X 10
6
 xsp Mz;L njhiytpy; cs;sJ. 
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xsp Mz;L 
 xsp xU tUlf; fhyj;jpy; nry;yf; $ba njhiyT MFk;. 
 1 xsp Mz;L = 9.467 X 10

15
 km 

 
#hpaf; FLk;gk; (Solar System) 

 mz;lj;jpd; xU gFjpahf #hpad; ikaj;jpYk; kw;w thd; nghUl;fs; mijr; 
Rw;wpYk; te;J nfhz;bUf;Fk; njhFg;Ng #hpa FLk;gk; MFk;. 

 #hpaDld; vl;L Nfhs;fs; kw;Wk; mtw;wpd; Jizf;Nfhs;fs; kl;Lky;yhky; 
rpW Nfhs;fs; (Asteroids), thy;kPd;fs; (Comets) vhpkPd;fs; (meteors) 

Nghd;witfSk; fhzg;gLfpd;wd. 
 
Nfhs;fs; 
 Nfhs;fSf;F Rakhf xspUk; nghypT jd;ik ,y;iy. Mdhy; 

#hpadpypUe;J tUk; xspf;fjph;fs; mtw;wpd; Nky; tpOtjhy; Nfhs;fs; 
nghypitj; jUfpd;wd. vy;yhg; Nfhs;fSk; #hpaid ePs;tl;l ghijapy; Rw;wp 
tUfpd;wd. 

 
Nfhs;fspd; ,af;fj;jpw;fhd nfg;sh; tpjpfs;: 
Rw;Wg;ghijfSf;fhd tpjp (Kjy; tpjp) 
 #hpaid ikakhff; nfhz;L xt;nthU NfhSk; mjd; ePstl;lg; ghijapy; 

Rw;wp tUfpwJ. 

 
 
 

 
 

 
 
 
gug;Gfspd; tpjp 
 #hpaidAk; NfhspidAk; ,izf;Fk; NfhL (Muntf;lh;) rkfhy 

,ilntspfspy; rk gug;Gfis Vw;gLj;Jk; 
 

 
 
 

 A - #hpaidr; Rw;Wk; Nfhs; 

 P (or) Perigee - #hpaDf;F kpf neUf;fj;jpy; Nfhs; ,Uf;Fk; epiy - mz;ik 
epiy 

 Q (or) Apogee - EhpaDf;F kpf mjpfkhd njhiytpy; Nfhs; ,Uf;Fk; epiy 
- Nra;ik epiy 

 

 mz;ik epiy (Perigee) Nfhspd; Ntfk; ngUkk; 

 Nra;ik epiyapy; (Apogee) Nfhspd; Ntfk; rpWkk;.  
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Rw;Wf; fhyq;fspd; tpjp 
 #hpaidr; Rw;Wk; Nfhspd; Rw;Wf; fhyj;jpd; ,Ukb (T2) #hpaDf;Fk;> 

mf;Nfhspw;Fk; ,ilNa cs;s ruhrhpj; njhiytpd; Kk;kbf;F (r3) 
Neh;j;jftpy; ,Uf;Fk;. 

 
 

 
 
#hpaf; FLk;gj;jpYs;s thd;nghUspd; njhiyT 
 Nfhs; xd;wpd; njhiyit Nulhh; vjpnuhsp Kiw %yk; fzf;fplyhk; 

GtpapypUe;J Nfhspd; njhiyT         

C    xspapd; jpirNtfk; 
 
 
 
 
 
Nfhs;fspd; Gwg;gug;G ntg;gepiyfs; 
 Nfhs;fs; jhq;fshfNt xspia ckpo;tjpy;iy 
 #hpa xspia vjpnuhspf;fpd;wd 
 #hpa fjph;tPr;rpd; rpWgFjp %yk; Nfhspd; gug;G ntg;gg;gLj;jg;gLfpwJ.  

 
 

 ];Bgd; tpjp %yk; ntg;gepiyiaf; fzf;fplyhk;   ];Bgd; khwpyp.  
E – fjph;tPr;R Mw;wy; 

 #hpadplkpUe;J njhiyT mjpfhpf;Fk; NghJ Nfhs;fspd; ntg;gepiy 
FiwAk;. 

 Gjd; Nfhspd; gfy; Neu ntg;gepiy = 3400C 
 nts;spapd; ntg;gepiy = 4800C (kpf mjpf ntg;gkhd Nfhs;) 

[fhh;gd;-il-Mf;irL> tspkz;lyj;jpy; mjpfkhf ,Ug;gjhy; - kpf mjpf 
ntg;gepiyia nts;sp ngw;Ws;sJ] 

 
#hpad; kw;Wk; Nfhs;fspd; epiw 
 
     T = Rw;Wf;fhyk; 

 

M - #hpadpd; epiw 
G - <h;g;gpay; khwpyp 
r – G+kpapypUe;J #hpadpd; njhiyT 

                               

E =  T4
  

 d = njhiyT x Nfhz tpl;lk; 

 d = S x    

M = 
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tspkz;lyk; 
 Nfhs; xd;wpdhy;> vjpnuhspf;fg;gl;l #hpa Mw;wypd; mstpw;Fk; Nfhspd; kPJ 

gLk; #hpa Mw;wypd; mstpw;Fk; cs;s jfT vjpnuhspg;Gj; jpwd; vdg;gLk;. 

 
 
 
 
 
 

 Nfhspd; vjpnuhspg;Gj; jpwidf; nfhz;L mjd; tspkz;lyk; gw;wp 
mwpayhk;. 
v.fh: 

 nts;sp Nfhspd; vjpnuhspg;Gj; jpwd;  0.85 [kpf mjpfkhd 
vjpnuhspg;Gj; jpwd; nfhz;l Nfhs;] 

 gLfpd;w #hpa xspapy; 85% xspia nts;sp vjpnuhspf;fpwJ. vdNt 
nts;spf; Nfhspy; mlh;j;jpahd tspkz;lyk; cs;sJ vdg; GydhfpwJ. 

 Gjd; kw;Wk; re;jpud;   6% msT #hpa xspia vjpnuhspf;fpd;wd. 

 ,jpypUe;J re;jpud; kw;Wk; Gjd; Nfhspy;  tspkz;lyk; ,y;iy vdg; 
GydhfpwJ. 

 
 
 
 
tspkz;lyk; cs;sij mwpa cjTk; 2 fhuzpfs; 
 Nfhs;fspd; gug;gpy; <h;g;gpd; KLf;fk; 
 Nfhspd; Gwg;gug;G ntg;gepiy 

v.fh: 

 epyh - <h;g;G KLf;fk; FiwT 

 Gjd; - Gwg;gug;G ntg;gepiy mjpfk;,t;tpU fhuzk; %yk; tspkz;lyk; 
,y;yhjpUg;gij mwpayhk; 

 

 

 vjpnuhspg;Gj; jpwd; mjpfk; - tspkz;lyk; mlh;j;jpahdJ 

 vjpnuhspg;Gj; jpwd; FiwT - tspkz;lyk; ,y;iy 
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Nfhs; xd;wpy; caphpdq;fs; ,Ug;gjw;fhd epajpfs; 
 ntg;gepiy (caph; thoj; jFe;j ntg;gepiy) 
 caphpfSf;F jFe;j tspkz;lyk; 
 NghJkhd msT ePh; 

 
Rw;Wg;ghij 
 Nfhs;fs; Rw;wp tUk; ghij MFk;. 
 #hpaf; FLk;gj;jpy; vl;L Nfhs;fs; cs;sd. mitfis ,U gphpTfshf 

gphpf;fyhk; 
 
jplf;Nfhs;fs; my;yJ Terrestrial planets 

 Gjd;, nts;sp, G+kp, nrt;tha; 
 
thAf;Nfhs;fs; my;yJ Jovian planets 

 tpahod;, rdp, ANud];, neg;bA+d;; 
 
#hpad; 
 #hpaf; FLk;gj;jpd; ehafd; #hpad; ,J #hpaf; FLk;gj;jpd; ikaj;jpy; 

cs;sJ. #hpad; kpf mjpf ntg;gj;Jld; Rakhd nghypTld; ngUksT 
i`l;u[d; fye;j thAf;fshyhd nghUs;. 

 #hpadplkpUe;J Gwg;gLk; xspahdJ Gtpia mila vLj;Jf;nfhs;Sk; Neuk; 
8 epkplk; 20 nehb. 

 #hpadpd; <h;g;G KLf;fk; = 28 X GtpaPh;g;G KLf;fk; 

 #hpaDf;Fk; Gtpf;Fk; cs;s njhiyT 15 Nfhb fp.kP 

 
 #hpadpd; vil Gtpapd; vilia Nghy; 109 klq;F 

 #hpadpd; ikag;gFjp (Core) apd; ntg;gepiy 15 kpy;ypad; bfpup nfy;tpd; 
MFk;. 

 Nkw;gug;G ntg;gepiy 6000 k 


 
Gjd; (Mercury) 

 #hpaDf;F kpf mUfpy; cs;s Nfhs; Gjd; jdp Rw;Wg;ghijapy; Rw;Wk; NghJ, 

jd;Dila xNu gf;fj;ijr; #hpaid Nehf;fpathW Rw;WfpwJ. #hpa 
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xspiag; ngWk; gFjpapd; ntg;g epiy 370
0
C Mf cs;s NghJ gpd;Gw 

,Uz;l gFjpapd; ntg;gepiy - 240
0
C MfTk; cs;sJ.  

 tspkz;lyk; fpilahJ. 
 

 
nts;sp (Venus) 

 nts;spapd; Muk;, epiw, mlh;j;jp ,it Vwf;Fiwa Gtpiag; Nghd;Nw 
cs;sjhy; Gtpapd; ,ul;ilg;gpwtp vdg;gLfpwJ. 

 ,f;Nfhspd; kPJgLk; #hpa xspapy; 85% (Aibedo value) vjpnuhspf;fg;gLtjhy; 

,f;Nfhs; kpfg; nghypTld; fhzg;gLfpwJ. nts;spiar; Rw;wpYk; 95% 

fhh;gd; il Mf;i]L nfhz;l Xh; mlh;e;j tspkz;lyk; cs;sJ. 
 NtWngah;fs; - khiy el;rj;jpuk;, fhiy el;rj;jpuk; 

 

 
nrt;tha; (Mars) 

 ,jd; epwk; rptg;ghf cs;sjhf rptg;G Nfhs; vdg;gLfpwJ. ,jd; 
tspkz;lyj;jpy; iel;u[d; kw;Wk; Mu;fhd; thAf;fs; fhzg;gLfpwJ. 

 ,f;Nfhspy; fhzg;gLk; kpfg;nghpa rpfuk; - epf;]; xypk;gpah 
 2 Jizf;Nfhs;fs; - NghNgh];> nla;Nkh]; 

 
tpahod; (Jupiter) [ Lord of heavens] 

 kpfg;nghpaf; Nfhs; ,jd; tspkz;lyj;jpy; i`l;u[d;, `Pypak;, kPj;Njd; 
kw;Wk; mk;Nkhdpah fhzg;gLfpwJ. 

 63 Jizf;Nfhs;fs; nfhz;lJ Kf;fpakhdit - ANuhgh, fdpNkL> 
fyp];Nlh 

 
 
 
rdp (Saturn) 

 #hpaf; FLk;gj;jpy; 2tJ nghpa Nfhs;. ,f;Nfhisr; Rw;wp 3 tisaq;fs; 
fhzg;gLfpwJ. Ez; fw;fSk; JhRk; gdpAk; nfhz;l njhFjpNa ,e;j 
tisak; kw;wf; Nfhs;fis tpl mlh;j;jp Fiwe;jJ. 

 Jizf;Nfhs;fs; - 6 0 Kf;fpakhdJ ill;ld; 
  
ANud]; (Uranus) 

 tpy;ypak; `hh;nry; fz;Lgpbj;jhh; jd; mr;rpy; 98
0
 rha;e;J cUz;Nlhb 

nry;fpwJ. 
 27 Jizf;Nfhs;fs; 

 Kf;fpakhdit - kpuhz;lh, Vupay; 
 
 

fdpNkL - #hpa FLk;gj;jpy; kpfg; nghpa Jizf; Nfhs; 
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neg;bA+d; (Neptune) 

 gr;ir epwj;jpy; Njhw;kspg;gjhy; gr;irf;Nfhs; (Greenish Star) vdg;gLfpwJ. 

 JG Galle fz;Lgpbj;jhh; 
 Jizf;Nfhs;fs; - 13 

 Kf;fpakhit - bupl;lhd;, neiul; 
 

 
re;jpud; (Moon) 

epyT, epyh, kjp, jpq;fs; 
 epyh xU Nfhs; my;y Gtpapd; xU ,aw;ifj; Jizf; NfhshFk;. 
 Gtp kw;Wk; epyh ,tw;wpd; Row;rp Neuk; rkkhf ,Ug;gjhy; epyhtpd; xU 

gf;fNk Gtpia Nehf;fpathW fhzg;gLfpwJ. 
 Y}dhh; - 3 vDk; nraw;ifNfhs; epyhtpd; kw;nwhU gFjpia glk; vLj;jJ. 

 1969 y; Mu;k;]; l;uhq;> My;l;upd; kw;Wk; fhypd;]; Mfpa 3 tpz;ntsp 
tPuh;fSk; mg;gNyh 11 tpz;fyk; %yk; epyit mile;jhh;. 

 

FW Nfhs;fs; (Dwarf Planests) 

 ,it re;jpuid tpl mstpy; rpwpait. 
 GSl;Nlh, nru];, Vup];, Nkf;Nkf;, `y;kPNa. 

 

FWq;Nfhs;fs; (Asteroids) 

 nrt;tha;f; NfhSf;Fk; tpahod; NfhSf;Fk; ,ilapy; ,yl;rf;fzf;fhd 
FWq;Nfhs;fs; cs;sd. rpWrpW fw;fs;, ngUk; ghiw Kjy; 300 - 400 km 

tpl;lk; nfhz;l ngUk; ghiw nghUl;fs; fhzg;gLfpwJ. 
 

thy; el;rj;jpuk; (Comet) 

 ,J xU tpz;kPd; my;y gdp, JhR Kjypa nghUl;fs; epiwe;j gdpg;ghiw 

#hpaDf;fUtpy; tUk; NghJ gdp cUfp MtpahjyhYk;, #hpa xsp 
gpujpgypg;gjhYk; thy; Nghd;W fhzg;gLfpwJ. 

 thy;gFjp vg;NghJk; #hpaDf;F vjph;j;jpirapy; Njhd;Wk; 
vhp el;rj;jpuk; ( Meteoroids) 

 ,it ghiw my;yJ cNyhfq;fspd; rpW Jz;LfshFk;. tpz;kPd;fs; my;y. 
thy; el;rj;jpuk; #hpaDf;F kpf mUfpy; nry;Yk; NghJ cilAk; Jz;LfNs 
,itahFk;. thy; el;rj;jpuk; Gtpapd; Vw;Wg;ghiwapy; FWf;fpLk; NghJ ,it 
Gtpg;gug;gpd; kPJ tpOfpd;wd. vdNt Gtpapd; tspkz;lyj;jpy; Vw;gLk; 
cuha;tpd; fhuzkhf ,it KOtJkhf vhpe;J tpLfpd;wd. 

tpz;tPo;fw;fs; ( Meteorites ) 

 nghpa vhp el;rj;jpuq;fs; cuhatpdhy; Vw;gl;l ntg;gj;ijAk; jhf;fp KOtJk; 
vupahky; Gtpia milfpd;wd. ,t;tif vhp el;rj;jpuq;fs; tpz;tPo;fw;fs; 
vdg;gLk;. 
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1. Mw;wy; moptpd;ik tpjp 
 Mw;wiy> Mf;fNth> mopf;fNth KbahJ. 
 xUtif Mw;wiy kw;nwhU tif Mw;wyhf khw;w KbAk; 
 ve;j Xh; Mw;wy; khw;wj;jpYk; nkhj;j Mw;wypd; msT khwhky; ,Uf;Fk; 

 

2. gh];fy; tpjp 
 ePh;kq;fspd; mbg;gFjpapy; mOj;jk;> me;ePh;kj;jpd; nkhj;j cauj;ijg; 

nghUj;jJ. 
 ePh;kq;fs; mit cs;s fydpd; gf;fq;fspYk; mOj;jj;ij nfhLf;fpd;wd. 
 jputq;fs; xNu Moj;jpy;> xNu msT mOj;jj;ijf; nfhLf;fpd;wd. 
 jputq;fspy; Mok; mjpfhpf;f mOj;jk; mjpfhpf;Fk;. 
 jputq;fspd; mOj;jk; mtw;wpd; mlh;j;jpiag; nghUj;jJ. 

 

3. vjpnuhspg;G tpjp 
 gLfjph;> vjpnuhspg;Gf; fjph;> gLGs;spapy; tiuag;gl;l Fj;Jf;NfhL Mfpait 

xNu jsj;jpy; mikAk;. 
 gLNfhzkhdJ vjpnuhspg;Gf; Nfhzj;jpw;Fr; rkk; 
             
              

 i    gLNfhzk;; r   vjpnuhspg;Gf; Nfhzk;  
  

4. Mh;f;fpkpb]; jj;Jtk; 
 xU nghUs;> gha;kj;jpy; (jputk; (m) thA) jq;F jilapd;wp Ko;fpapUf;Fk; 

NghJ> mJ ,og;gjhfj; Njhd;Wk; vil> ntspNaw;wg;gLk; gha;kj;jpd; 
vilf;Fr; rkkhf ,Uf;Fk;. 
 

5. kpjit tpjpfs; 
 kpjf;Fk; nghUspd; vilahdJ> mjdhy; ntspNaw;wg;gLk; jputj;jpd; 

vilf;Fr; rkk;. 
 kpjf;Fk; nghUspd;> <h;g;G ikaKk; ntspNaw;wg;gLk; jputj;jpd; <h;g;G 

ikaKk; (kpjit ikak;) xNu nrq;Fj;Jf;Nfhl;by; mika Ntz;Lk;. 
 

6. ghapy; tpjp 
 ntg;gepiy khwhky; cs;sNghJ Fwpg;gpl;l epiwAs;s thAtpd; mOj;jk; 

mjd; fd mstpw;F vjph;j;jftpy; mikAk;. 
            
            

Pv  khwpyp; P  mOj;jk; ; v  fdmsT 

mwptpay; rhh;e;j tpjpfs; 

  I   =    r

P   
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7. rhh;y]; tpjp 
 mOj;jk; khwhky; cs;sNghJ ntg;gepiy kw;Wk; fd mstpw;fhd 

njhlh;igj; jUfpwJ. 
  

 ,Utpjpfs; 

 fdmsT tpjp 

 mOj;j tpjp 
 

8. fd msT tpjp 
 mOj;jk; khwhky; cs;sNghJ Fwpg;gpl;l epiwAs;s thAtpd; fd msT (v) 

mjd; nfy;tpd; ntg;gepiyf;F (T) Neh;j;jftpy; mikAk;. 
 
 
 

9. mOj;j tpjp 
 fd msT khwhky; cs;sNghJ Fwpg;gpl;l epiwAs;s thAtpd; mOj;jk; 

mjd; nfy;tpd; ntg;gepiyf;F Neh;j;jftpy; mikAk;. 
 
 
 

10. lhg;sh; tpisT 
 xyp %yj;jpw;Fk;> Nfl;FeUf;Fk; ,ilapy; xU rhh;gpaf;fk; cs;sNghJ> 

xypapd; mjph;ntz;zpy; Njhw;w khw;wk; Vw;gLk; epfo;T lhg;sh; tpisT. 
 

11. epA+l;ld; Kjy; tpjp / ,af;fj;jpw;fhd Kjy; tpjp 
 rkkw;w Gwtpirnahd;W nray;gl;L khw;Wk; tiu ve;j xU nghUSk; jdJ 

Xa;T epiyiaNah my;yJ Neh;f;Nfhl;by; mike;j rPuhd ,af;f 
epiyiaNah khw;wpf; nfhs;shky; njhlh;e;J mNj epiyapy; ,Uf;Fk;. 
 

12. epA+l;ldpd; ,uz;lhk; ,af;f tpjp 
 nghUspd; khWghl;L tPjk;> mjd;kPJ nray;gLk; tpirf;F Neh;j;jftpy; 

miktNjhL mt;tpirapd; jpirapNyNa mikAk;. 
 
 

F  tpir ; m  epiw ; a  KLf;fk; 
 

13. epA+l;ldpd; %d;whk; ,af;f tpjp 
 xt;nthU tpidf;Fk; mjw;Fr; rkkhd Mdhy; vjph; jpirapy; nray;gLk; 

Xh; vjph;tpid cz;L. 
 

 V  T; V/T = khwpyp 

 P  T; P/T = khwpyp 

 F ma ; F = ma 
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14. epA+l;ldpd; <h;g;G tpjp 
 mz;lj;jpYs;s xt;nthU nghUSk;> kw;w nghUs;fis> mtw;wpd; 

epiwfspd; ngUf;fw;gyDf;F (m1 x m2) Neh;j;jftpYk;> ,ilj;njhiytpd; 
,Ukbf;F (r2) vjph;j;jftpYk;mike;j tpirAld; <h;f;Fk;. 
 
     
 
 

 G  khwpyp ; m1, m2  epiwfs;; 

 d  nghUs;fSf;fpilNaahd njhiyT 
 

15. Xk; tpjp 
 khwh ntg;gepiyapy; flj;jp xd;wpd; topNa ghAk; khwh kpd;Ndhl;lk; mjd; 

KidfSf;F ,ilNaAs;s kpd;dOj;j NtWghl;bw;F Neh;j;ftpy; ,Uf;Fk;. 
 
 
 
 

R  kpd;jil; V   kpd;dOj;jk; l  kpd;Ndhl;lk; 
 

16. [_y; ntg;g tpjp 
 xU kpd;jilapy; cUthf;fg;gLk; ntg;gkhdJ> Fwpg;gpl;l kpd;jilf;F mjd; 

topNa ghAk;. 

 kpd;Ndhl;lj;jpd; ,Ukbf;F (l2) Neh;tpfpjj;jpYk; 

 Fwpg;gpl;l kpd;Ndhl;lj;jpw;F kpd;jilahf;fpapd; kpd;jilf;F (R) 

Neh;tpfpjj;jpYk; 

 kpd;jilahf;fpapd; topNa kpd;Ndhl;lk; ghAk; Neuj;jpw;F Neh;tpfpjj;jpYk; 
(t) ,Uf;Fk; 
 
 

 

    H  ntg;gepiy ; l  kpd;Ndhl;lk;  

     R  kpd;jil ; t  Neuk; (tpehb) 
 
 

17. gpskpq; ,lf;if tpjp 
 ,lf;ifapd; fl;iltpuy;> Rl;L tpuy;> eLtpuy; Mfpa %d;iwAk; 

xd;Wf;nfhd;W nrq;Fj;jhf itf;fTk;. 

 Rl;Ltpuy; fhe;jg; Gyj;jpd; jpiriaAk; 

 F = 
        

 V  l ; V / l =  khwpyp 
  V = IR 

 H = l2 Rt 
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 eLtpuy; kpd;Ndhl;lj;jpd; jpiriaAk; Fwpj;jhy; fl;il tpuy; flj;jp 
,aq;Fk; jpiriaf; Fwpf;Fk; 
      fhe;jg;Gyk; 

 
 

   kpd;Ndhl;lk; tpir 
 

    kpd;Ndhl;lk; 
 

18. gpskpq; tyf;if tpjp 
 tyf;ifapd; Rl;Ltpuy;> eLtpuy;> ngUtpuy; %d;iwAk; xd;Wf;nfhd;W 

Neh;f;Fj;jhf itf;fTk; 

 Rl;Ltpuy; fhe;jg;Gyj;jpd; jpiriaAk; 

 ngUtpuy; flj;jp ,aq;Fk; jpiriaAk; Fwpj;jhy; 

 eLtpuy; J}z;L kpd;Ndhl;lj;jpd; jpiriaf; Fwpf;Fk;. 
 

19. xsptpyfy; tpjp 
 gLfjph;> tpyFfjph;> gLGs;spapy; mt;tpU Clfq;fs; re;jpf;Fk; gug;gpw;F 

tiuag;gl;l nrq;Fj;Jf;NfhL Mfpait xNu jsj;jpy; mikAk;. 
 xspahdJ Xh; Clfj;jpypUe;J kw;Nwhh; Clfj;jpw;F nry;Yk;. 

 
20. ];ney; tpjp 

 xspapd; Fwpg;gpl;l tz;zj;ijAk; Fwpg;gpl;l Clfq;fisAk; nghUj;jtiu 
gLNfhzj;jpd; irDf;Fk; (Sin i) tpyFNfhzj;jpd; irDf;Fk; (Sin r) 

cs;sjfT khwpyp. 
 
  
 

i  gLNfhzk; ; r  tpyFNfhzk; 
 

21. ntf;lh;fspd; Kf;Nfhz tpjp 
 vz; kjpg;gpYk;> jpirapYk; Fwpf;fg;gl;l ,U 

ntf;lh;fs; thpirg;gb xU Kf;Nfhzj;jpy; 
mLj;jLj;jg; gf;fq;fshff; fUjg;gl;lhy;> 
mtw;wpd; njhFg;gad;> vjph;thpirapy; me;j 
Kf;Nfhzj;jpd; %ba gf;fkhf ,Uf;Fk;. 

 
22. Neh;f;Nfhl;L ce;j moptpd;ik tpjp 

 mikg;G xd;wpd; nkhj;j ce;jk; vg;NghJNk khwhJ. 
 Gwtpirfspd; jhf;fk; fop vdpy;>  mikg;gpd; nkhj;j ce;jk; khwhky; 

,Uf;Fk; 

 
          = khwpyp      
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23. `Pf; tpjp 
 xU fk;gpapd; ePl;rpf;Fk;> mjpy; Vw;gLk; kPs;tpirf;Fk; ,ilNa cs;s 

njhlh;ig tpsf;Fk;. 
 kPl;rp vy;iyf;Fs; xU nghUspd; jphpghdJ mij Vw;gLj;jf; $ba 

jifTf;F Neh;jftpy; cs;sJ. 
 
 
 
  
 
,J kPl;rpf; Fzfk; vdg;gLk;. 
   

24. ];Nlhf; tpjp 
 mjpf ghFepiy nfhz;l ePh;kj;jpD}Nl fPo;Nehf;fp efUk; xU nghUs; 

mjDld; njhlh;G nfhz;l VLfis ,Of;Fk;. ,jdhy; VLfSf;fpilNa 
xg;Gik ,af;Fk; Vw;gLfpwJ. 

 ,e;j xg;Gik ,af;fk; fhuzkhf fPo;Nehf;fpa nghUspd; kPJ ghFepiy (F) 
tpir nray;gLfpwJ. 
 
 

  ghfpay; vz; ; a  Nfhs nghUspd; Muk; 

V  Nfhs tbt nghUspd; jpirNtfk; 
 

25. Mw;wy; rk gq;fPl;L tpjp 
 ntg;gk; rkepiyapy; ,aq;Fk; njhFjpapd; nkhj;j Mw;wy; njhFjpapd; 

midj;J chpikg;gbfSf;Fk; rkkhfg; gq;fplg;gLfpwJ. ,J Mw;wy; rk 
gq;fPl;L tpjpahFk;. 
 

26. ntg;g ,af;ftpaypd; Rop tpjp 
 njhFjpfs; A, B, C iaf; fUj;jpy; nfhs;Nthk;. 
 ,U njhFjpfs; (A, B) vd;gd> jdpj;jdpNa %d;whtJ njhFjpAld; (C) 

ntg;gr; rkepiyapy; ,Ue;jhy;> mk;%d;W njhFjpfSk; xd;Nwhnlhd;W 
ntg;gr; rkepiyapy; ,Uf;Fk;. 
 

27. ntg;g ,af;ftpaypd; Kjy; tpjp 
 Xh; mikg;gpw;F nfhLf;fg;l;l ntg;g Mw;wy;> mikg;gpd; mf Mw;wy; 

khWghL> kw;Wk; mikg;gpdhy; nra;ag;gl;l Ntiy> ,tw;wpd; $LjYf;F 
rkk;. 
 
 

 jifT  jphpG 

 F = 6   a V 

 Q = W + U 
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Q  nfhLf;fg;gl;l ntg;g Mw;wy; 

W nra;ag;gl;l Ntiy 

  V  mf Mw;wy; 
 

28. ntg;g ,af;ftpaypd; ,uz;lhk; tpjp 
 ,t;tpjp> Mw;wy; khWghl;bd; msT kw;Wk; jpiriag; gw;wpf; $WfpwJ. 

nfy;tpd; $w;W 

 xU nghUis> mjd; #oiy tpl> kpff; Fsph;e;j ntg;gepiyiaf; 
fhl;bYk;> Fiwthf cs;s ntg;gepiyf;F Fsph;tpg;gjd; %yk; 
mjdpd;Wk; njhlh;e;J Ntiyiag; ngw KbahJ. 

   
  fpshrpa]pd; $w;W 

 Gw cjtpapd;wp jhNd ,aq;Fk; ,ae;jpuj;jpd; %yk; Fiwe;j 
ntg;gepiyapy; cs;s xU nghUspypUe;J mjpf ntg;gepiyapYs;s 
kw;nwhU nghUSf;F ntg;gj;ij khw;w ,ayhJ. 

nfy;tpd; gpshq;f; $w;W 

 ntg;gj;jpid> ntg;g %yj;jpypUe;J ngw;W> mjw;Fr; rkkhd Ntiyiar;   
nra;Ak; xU Rw;wpy; ,aq;Fk; ntg;g ,ae;jpuj;jpid mikf;f ,ayhJ. 

 

29. fph;r;rhg; tpjp 
 xU Fwpg;gpl;l miyePsj;jpd; kw;Wk; ntg;gepiyapy; fjph;tPr;R jpwDf;Fk; 
cl;fth;  jpwDf;Fk; cs;s jfT khwpyp. 
 
 
     fjph;tPr;R jpwd;       cl;fth; jpwd; 
 

30. tpadpd; ,lg;ngah;r;rp tpjp 
 nghUspd; ntg;gepiy (T) mjpfhpf;Fk; NghJ> ngUk Mw;wYf;Fhpa 

miyePskhdJ (    FiwfpwJ 
 

 
 

b  tpad;khwpyp ; b = 2.898 x 10-3 mk 

 

31. ];Bgdpd; tpjp 
 KOf; fUk;nghUs; xd;wpd; xuyFg; gug;gpdpd;Wk; xU nehbapy; 

ntsptplg;gLk; nkhj;j ntg;g Mw;wy; (E) mjd; nfy;tpd; ntg;gepiyapd; 
ehdkbf;F (  ) Neh;j;jftpy; cs;sJ 

 
      = khwpyp 

            ;       T = b 
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  ];Bgd; khwpyp ; = 5.67 x 10-8 wm2k-4 

,J ];Bgd; Nghy;l];kd; tpjp vdTk; miof;fg;gLfpwJ. 
 

32. epA+l;ldpd; Fsph;T tpjp 
 cah; ntg;gepiyapys;s xU nghUs; ntg;gj;ij ,of;Fk; tPjk;> 

mg;nghUSf;Fk;> Rw;Wg;Gwr; #oYf;Fk; ,ilapyhd ntg;gepiy 
NtWghl;bw;F Neh;j;jftpy; ,Uf;Fk;. 
 

33. NlQ;n[d;l; tpjp 
 xd;Wf;nfhd;W Neh;f;Fj;jhd ,U fhe;jg; Gyq;fs; nray;gLk; Gs;spapy; 

njhq;ftplg;gl;Ls;s fhe;j CrpahdJ> mt;tpU Gyq;fspd; njhFgad; 
Gyj;jpd;; jpirapy; Xa;T epiyf;F tUk;. 

34. $Yk; tpjp 
 ,U Gs;sp kpd;D}l;lq;fSf;F ,ilNaahd fth;r;rp tpir my;yJ tpul;L 

tpirahdJ (F) kpd;D}l;lq;fspd; ngUf;Fj; njhiff;F Neh;j;jftpYk; (q1, 

q2)  mtw;wpw;F ,ilNa cs;s njhiytpd; ,Ukbf;F (r2)  vjph;j;jftpYk; 
mikAk;. 

 kpd;D}l;lq;fis ,izf;Fk; Nfhl;bd; topNa tpirapd; jpir mikAk;. 
 
 
 
 

K  tpfpj khwpyp; K = 
      

 

K = 9 x 109 Nm2 C-2 

 

35. fh]; tpjp 
 ve;jnthU %ba gug;gpy; nray;gLk; kpd;Gyj;jpd; nkhj;j gha kjpg;G> 

mg;gug;gpy; cs;s nkhj;j kpd;D}l;lj;jpd; 
    klq;fpw;Fr; rkk;. 

 
 

    kpd;Gy ghak;. 

36. fph;r;rgpd; Kjy; tpjp (kpd;Ndhl;l tpjp) 
 xU kpd;Rw;wpy;> ve;jnthU re;jpg;gpYk;> re;jpf;fpd;w kpd;Ndhl;lq;fspd; 

Fwpapay; $l;Lj;njhif RopahFk;. 

 E  T4 

 E =  T4 

 F  
        

 F = K 
       

   = 
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 re;jpia Nehf;fpr; nry;Yk; kpd;Ndhl;lq;fs; l1, l4, l5  Neh;f;Fwp cilad. 
 re;jpapy; ,Ue;J ntspr; nry;Yk; kpd;Ndhl;lq;fs; l2, l3   vjph;f;Fwp 

cilad. 
 

l1 + (-l2) + (-l3) + l4 + l5 = 0 

l1 + l4 + l5 = l2 + l3 

 ,t;tpjp kpd;D}l;l moptpd;ik tpjpapd; gb nray;gLfpwJ. 
 
37. fph;r;rgpd; ,uz;lhk; tpjp 

 xU %ba kpd;Rw;wpd; ntt;NtW gFjpfspy; cs;s kpd;jil (R) kw;Wk; 
kpd;Ndhl;lk; (I) Mfpatw;iwg; ngUf;fptUk; msTfspd; Fwpapay; 
$l;Lj;njhif mk;%ba Rw;wpy; cs;s kpd;dpaf;F tpirfspd; Fwpapay; 
$l;Lj; njhiff;Fr; rkk;. 

 

 ABCD vd;w %bag; ghijiaf; fUjpdhy; 
kpd;Ndhl;lk; l1, l2, l, 

kpd;jil R1, R2, R3, R4 

kpd;dpaf;F tpir E1, E2 

mfkpd;jil r1, r2 

l1 R2 + l2 R3 + l2  r2 + l3, R4 + l1 r1 = E1 + E2 

,t;tpjp Mw;wy; moptpd;ik tpjpapd; gb nray;gLfpwJ. 
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38. ghuNlapd; kpd;dhw;gFj;jy; tpjpfs; 
Kjy; tpjp 
 kpd;dhw; gFj;jypd; NghJ kpd;thapy; ntspg;gLk; nghUspd; epiwahdJ 

kpd;gF jputj;jpd; topNa ghAk; kpd;D}l;lj;jpw;F Neh;j;jftpy; mikAk;. 
 
 

m  epiw ; q  kpd;D}l;lk;  q = IT;  

l  kpd;Ndhl;lk; ; t  Neuk; 
 

m  lt ;  

z  khwpyp ; kpd;Ntjpa vz; 
 

39. ghuNlapd; ,uz;lhk; tpjp 
 kpd;gF jputj;jpd; topNa Fwpg;gpl;l msT kpd;D}l;lk; nrYj;jg;gLk; NghJ> 

xU kpd;thapy; ntspg;gLk; jdpkj;jpd; epiw> mj;jdpkj;jpd; Ntjpa  
,izkhw;Wf;F Neh;j;jftpy; ,Uf;Fk;. 
 
 

m  epiw ; E  Ntjpa ,iz khw;W 
 

40. Nkf;];nty;ypd; tyf;if jpUF tpjp 

 kpd;Ndhl;lk; ghAk; flj;jpiar; Rw;wp mike;Js;s fhe;jtpirf; NfhLfspd; 
jpirahdJ> tyJ if jpUF xd;wpid kpd;Ndhl;lk; nry;Yk; jpirapy; 
nrYj;Jk; NghJ> jpUF RoYk; jpirahy; ngwg;gLk;. 
 

41. gal;-rhth;l; tpjp 

 kpd;Ndhl;lk; ghAk; flj;jpiar; Rw;wp Vw;gLk; fhe;jg;Gyk; rhh;e;Js;s 
fhuzpfs; gw;wp tpsf;FfpwJ. 

 

fhe;jj; J}z;ly; 

 kpd;Ndhl;lj;jpw;F (l) Neh;j;jftpYk; 

 kpd;Ndhl;lf; $wpd; ePsj;jpw;F Neh;tpfpjj;jpYk; (dl) 

 Nfhz ird; kjpg;gpw;F sin  Neh;j;jftpYk; 

 njhiytpd; ,Ukbf;F (r2)  vjph;j;jftpYk; ,Uf;Fk;. 
 
 

42. Mk;gpahpd; Rw;W tpjp 
 ve;jnthU %ba tisf;Nfhl;bYk; Rw;wpa fhe;jg; Gyj;jpd; Nfhl;L topj; 

njhifaPl;L kjpg;G    .      MdJ. cl;GFj;jpwd;     kw;Wk; tisNfhl;lhy; 

 m  q 

m = Zlt 

 m  E 

 dB 
           
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%lg;gl;l gug;G topNa ghAk; kpd;Ndhl;lk; Mfpatw;wpd; ngUf;fw;gyDf;Fr; 
rkk;. 
 
       

 

   cl;GFj;jpwd;    %lg;gl;l gug;G topNa ghAk; kpd;Ndhl;lk; 
 

43. Kid tpjp 
 xU KidapypUe;J Nehf;Fk; NghJ thpr;RUs; topNa ghAk; kpd;Ndhl;lk; 

tyQ;Ropahf mike;jhy; mUNf cs;s Kid njd;Kid : Nra;ikapy; 
cs;s Kid tlKid. 

 

44. kpd;fhe;jj; J}z;ly; gw;wpa ghuNl tpjpfs; 
Kjy; tpjp 

 xU %lg;gl;l fw;NwhL njhlh;G nfhz;l fhe;jg; ghak; khWk; nghOJ me;j 
fw;wpy; kpddpaf;F tpir J}z;lg;gLfpwJ. fhe;jg; ghaj;jpd; khw;wk; 
epfo;e;J nfhz;bUf;Fk; tiuapy; kl;LNk J}z;lg;gl;l kpd;dpaf;F tpir 
ePbf;Fk;. 

 

,uz;lhk; tpjp 
 %lg;gl;l fw;wpy; J}z;lg;gl;l kpd;dpaf;F tpirapd; vz;kjpg;G> Rw;Wld; 

njhlh;G nfhz;l fhe;jg;  ghak; khWk; tPjj;jpw;F Neh;j;jftpy; ,Uf;Fk;. 
 
 
 

45. nyd;]; tpjp 
 xU Rw;wpy; J}z;lg;gl;l kpd;Ndhl;lj;jpd; jpir> vg;NghJk; mij 

cUthf;ff; fhuzkhf ,Ue;j> fhe;jg; gha khw;wj;ij vjph;f;Fk; tifapy; 
mikAk;. 
 

46. GU];lh; tpjp 
 jstpisTf; Nfhzj;jpw;Fk;> xsp tpyfy; vz;zpw;Fk; ,ilNaahd 

njhlh;G gw;wp tpsf;FfpwJ. 
 js tpisTf; Nfhzj;jpy; xspf;fw;iw gLk; NghJ vjpnuhspf;Fk; fjpUk;> 

tpyfyile;j fjpUk; xd;Wf;nfhd;W nrq;Fj;jhf mikAk;. 
 

 

 jstpisTf; Nfhzj;jpd; NlQ;rd;l; kjpg;G vz;zstpy; me;j Clfj;jpd; 
xsptpyfy; vz;zpw;Fr; rkk;. 
 
 

    .      =       

 e  
         e  

     

 
            =   

 tan    =   
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47. Nkh];Ny tpjp 

 rpwg;G x fjph; epwkhiyapy; Njhd;Wk; epwkhiy thpapd; mjph;ntz; ( ) 

ckpOk; jdpkj;jpd; mZ vz;zpd; (z) ,Ukbf;F Neh;tpfpjj;jpy; ,Uf;Fk;. 
 
 
 

 a, b  epwkhiy thpf;fhd khwpyp 
 
48. xspapd; ckpo;jypd; tpjpfs; 
tpjp : 1 

 Fwpg;gpl;l xsp czh;jpwd; kpf;f nghUspw;F> xspapd; nrwpT vt;tsT 
mjpfk; ,Ug;gpDk;> ve;j mjph;ntz;zpw;Fk; fPo; xspapd; ckpo;jy; Kw;wpYk; 
epfohNjh> me;j gLfjphpd; rpWk mjph;ntz; gad; njhlf;f mjph;ntz; 
vdg;gLk;. 
 

tpjp : 2 
 Fwpg;gpl;l xsp czh;jpwd; kpf;f nghUspw;F> gLfjph;tPr;rpd; mjph;ntz; 

MdJ gad; njhlf;f mjph;ntz;iz tpl mjpfkhf ,Uf;Fk;NghJ> xsp 
kpd;Ndhl;lkhdJ gLfjphpd; nrwptpw;F Neh;j;jftpy; ,Uf;Fk;. 

 
tpjp : 3 

 xspkpd; ckpo;T xU cldb epfo;thFk;. mjhtJ fjph;tPr;R gLtjw;Fk;> xsp 
vyf;l;uhd;fs; ckpog;gLtjw;Fk; ,ilapy; fhyg; gpd;dilT ,Uf;fhJ. 

 
tpjp : 4 

 xsp vyf;l;uhd;fspd; ngUk; ,af;f Mw;wy; gLfjphpd; mjph;ntz;zpw;F 
Neh;j;jftpy; ,Uf;Fk;: nrwptpidr; rhh;e;jJ my;y. 
 

49. fjphpaf;fr; rpijT tpjp 

 XuyF Neuj;jpy; rpijtilAk; mZf;fspd; vz;zpf;if (rpijT tPjk;) 
me;Neuj;jpy; mj;jdpkj;jpy; cs;s mZf;fspd; vz;zpf;iff;F Neh;jftpy; 
mikAk;. 

 

 

   x z2 

     = a(z - b)  
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 Altimeter (my;bkPl;lh;) 
Fj;Jaustp - Fj;Jauq;fis msf;f cjTk; jputkpy;yhf; fUtp 

 Ammeter (mk;kPl;lh;) 
kpd;dstp - kpd;Ndhl;lj;jpd; typikia msf;f cjTfpwJ. 

 Anemometer (mdpNkhkPl;lh;) 
fhw;W tPr;rstp - fhw;wpd; Ntfk; kw;Wk; jpiria mwpa cjTfpwJ. 

 Audiometer (MbNahkPl;lh;) 
Nfnshyp mstpd; jpwid msf;f cjTfpwJ. 

 Barometer (ghNuhkPl;lh;) 
fhw;wOj;j mstp - tspkz;ly mOj;jj;ij msf;f cjTfpwJ. 

 Binoculars (igdh Fyh;];) 
,ul;il njhiyf;fhl;b - njhiyJ}ug; nghUis fhz cjTfpwJ. 

 Calorimeter (fNyhhp kPl;lh;) 
ntk;ikastp 

 Chronometer (FNuhNdhkPl;lh;) 
fhy mstp - fhyj;ij msf;Fk; kpf El;gkhd fUtp 

 Clinical Thermometer (fpspdpf;fy; njh;NkhkPl;lh;) 
ntg;g mstp - kdpj cly; ntg;gj;ij msf;f cjTfpwJ 

 Colorimeter (fyhp kPl;lh;) 
epw mstp - tz;zq;fspd; jPtpuj;ij xg;G Nehf;f cjTfpwJ. 

 Commutator (fk;A+Nll;lh;) 
kpd;jpirkhw;wp - kpd;Ndhl;l jpiria khw;w cjTfpwJ. 

 Dynamometer (ildNkh kPl;lh;) 
kpd;jpwdstp - kpd;jpwid msf;f cjTfpwJ. 

 Electroscope (vyf;l;Nuh];Nfhg;) 
kpd;fhl;b ntg;gepiyia msf;f cjTfpwJ. 

 Galvanometer (fhy;tdhkPl;lh;) 
Ez;kpd; mstp - kpd;Ndhl;lj;ij kpf Ez;ikahf msf;f cjTfpwJ. 

 Hydrometer (i`l;NuhkPl;lh;) 
jputkhdp/<ug;gj mstp - ePh;kq;fspd; xg;G mlh;j;jpia msf;f cjTk;. 

 Hydrophone (i`l;NuhNghd;) 
ePnuhyp thq;fp - ePUf;fbapy; NgRk; Fuiyf; Nfl;f cjTfpwJ. 

 Hygroscope (i`f;Nuh];Nfhg;) 
<ug;gjq;fhl;b - <ug;gj khw;w msTfis fhz cjTfpwJ. 

 Lactometer (yhf;NlhkPl;lh;) 
ghystp - ghypd; xg;glh;j;jpiaf; fhz cjTfpwJ. 

mwptpay; rhh;e;j fUtpfs; 
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 Magnetometer (khf;dl;NlhkPl;lh;) 

fhe;j mstp - fhe;j jpUg;Gj; jpwidAk;> fhe;j Gyq;fisAk; xg;GNehf;f 
cjTk;. 

 Manometer (khNdhkPl;lh;) 
jput mOj;j mstp - tspkq;fspd; mOj;jj;ij msf;f cjTk; fUtp. 

 Micrometer (ikf;Nuh kPl;lh;) 
Ez;zstp - rpW njhiyTfs;> Nfhzq;fis Jy;ypakhf msf;Fk; fUtp. 

 Microscope (ikf;Nuh];Nfhg;) 
Ez;fhl;b 

 Periscope (nghp];Nfhg;) 
fhz;gth; fz;kl;lj;jpw;F Nky; ,Uf;Fk; nghUl;fisf; fhz cjTfpwJ 

 Photometer (Nghl;NlhkPl;lh;) 
xsp mstp - xsph; nghUl;fspd; nghypT jPtpuj;ij xg;GNehf;f cjTk; fUtp 

 Plantimeter (gpshz;b kPl;lh;) 
gug;gstp - rkjs gug;igj; njhFj;jspf;f cjTk; fUtp 

 Pyknometer (igf;NdhkPl;lh;) 
mlh;mstp - ePh;kj;jpd; mlh;j;jpiaAk; tphpitAk; msf;f cjTk; fUtp 

 Pyrheliometer (igh; P̀ypNah kPl;lh;) 
fdw;fjpustp - #hpaf; fjph;tPl;Rfis msf;f cjTfpwJ. 

 Pyrometer (igNuhkPl;lh;) 
fdy; mstp - cah;ntg;gepiyia msf;f cjTk; fUtp 

 Quadrant (Fthl;ud;l;) 
nrq;Fj;jstp - gaz mikg;gpYk;> thdtpaYk; Fj;Jauq;fisAk;> 
Nfhzq;fisAk; msg;gJ 

 Quartz Clock (Fthh;l;]; fpshf;) 
gbff;fy; fbfhuk; - thdpapay; Ma;Tfspy; gad;gLj;jg;gLk; kpfj;Jy;ypa 
fbfhuk; 

 Radio micrometer (NubNah ikf;NuhkPl;lh;) 
fjpuiy Ez;zstp - ntg;gf;fjph;tPr;Rfis msf;Fk; mstp 

 Refractometer (gpu‡g;uhf;Nlh kPl;lh;) 
tpyfstp - xsptpyfy; vz;iz msf;f cjTfpwJ 

 Rain Gauge (nuapd; Nf[;) 
kioastp 

 Seismography (rp];Nkhfpuhgp) 
G+fk;g mstp 

 Sextant (nrf;];lhd;l;)  
Nfhzj; njhiytstp-,UnghUl;fSf;fpilNaahd Nfhzj; njhiyTfis 
msg;gJ 
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 Spectroscope (];ngf;l;Nuh];Nfhg;) 
epuy;khiyf;fhl;b - kpd;fhe;j miythpiriaf; gphpj;Jf;fhl;LtJ. 

 Spectrometer (];ngf;l;NuhkPl;lh;) 
epuy;khiy mstp - xsptpyfy; vz;iz kpfEl;gkhf mstpl cjTfpwJ. 

 Spherometer (];igNuhkPl;lh;) 
Nfhs mstp - Nfhs tbtg; nghUl;fspd; tistpidj; Jy;ypakhf msf;f 

 Spygmomanometer (];gpf;NkhkhNdh kPl;lh;) 
,uj;j mOj;j mstp 

 Spring Balance (];gphpq; ghyd;];) 
RUs; juhR 

 Stereoscope (];BhpNah];Nfhg;) 
xspf;fUtp - nghUs; Muj;ijAk;> jplj;jd;ikiaAk; ntspg;gLj;jp 
,Ughpkhzg; glkhff; fhl;LtJ. 

 Stethoscope (];nljh];Nfhg;) 
,jaj;Jbg;gstp 

 Stroboscope (];buhNgh];Nfhg;) 
Roystp - Fwpg;gpl;l fhy mstpy; tpiue;J ,aq;Fk; nghUl;fspd; mjpNtf 
rydj;ij Nehf;Fk; fUtp. 

 Tangent Galvanometer (NlQ;rz;l; fhy;tNdhkPl;lh;) 
njhL Ez;zstp - Neh;kpd;Ndhl;l typikia msf;f cjTfpwJ. 

 Telemeter (njhiymstp) 
ntF njhiytpy; elf;Fk; epfo;r;rpfisg; gjpT nra;Ak; fUtp 

 Teleprinter (nlypgphpz;lh;) 
njhiyvOjp - njhiy ,lq;fSf;F jfty;fis mr;nrOj cjTk; fUtp 

 Thermoscope (njh;Nkh];Nfhg;) 
ntg;gq;fhl;b - ntg;gj;jhy; xU nghUspd; gUkdpy; Vw;gLk; khw;wq;fspd; 
mbg;gilapy; ntg;g NtWghl;il Njhuhakhf msf;f cjTfpwJ. 

 Thermostat (njh;Nkh];lhl;) 
ntg;gepiyg;gLjjp 

 Vernier (nth;dpah;) 
Ez;zstp - kpff; Fiwe;j myfpd; cl;gFg;Gfis mstpl 

 Viscometer (tp];NfhkPl;lh;) 
ghFepiyastp 

 Voltmeter (Nthy;l; kPl;lh;) 
kpd;dOj;j mstp 
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vz; fz;Lgpbg;Gfs; fz;Lgpbg;ghsh;fs; 
1. NuhNgh (,ae;jpu kdpjd;) Irf; mrpNkh 
2. jpirfhl;Lk; fUtp rPdh;fs; 

3. 
ntg;gk; %yk; Mw;wy; kpd;Ndhl;lk; ngWjy; 
ntg;g tpisT (ntg;g Mw;wy;) N[k;]; [Py; 

4. #hpa ikaf; nfhs;if Nfhgh; epf]; 
5. Gtpikaf; nfhs;if jhykp 
6. njhiyNehf;fp fypypNah 
7. Cry; fbfhuj;jj;Jtk; fypypNah 
8. Kjy; Cry; fbfhuk; fpwp];bad; i`n[d;]; 
9. kpd;fyk; cUthf;fk; Y}apfhy;thdp 

10. kpd;fyj;ij Nkk;gLj;jpath; 
mnyf;]hz;NlhNuh 
Nthy;lh 

11. kpd;Ndhl;lj;jpd; fhe;j tpisT fpwp];bad; xah;];nll; 
12. epwg;gphpif epA+l;ld; 
13. ghjurkhdp lhhpnry;yp 
14. ePh;kq;fspd;mOj;jk; gh];fy; 
15. ,bjhq;fp ngQ;rkpd; gpuhq;fspd; 
16. nek;GNfhy; Mh;f;fpkpb]; 

17. 
1. ePuhtp ve;jpu Nkk;ghL 
2. Fjpiuj; jpwd; fUj;jhf;fk; N[k;];thl; 

18. ntg;gepiyf;fhd mstPL nfy;ypd; gpuG 

19. 
1. ntg;gepiy - fd mstpw;fhd njhlh;G 
2. i`l;u[d; gY}d; [hf;Fap]; rhh;y]; 

20. ntw;wplj;jpy; xypguthJ ,uhgh;l; ghapy; 
21. NubNah miyfs; Ma;T n`d;wp &lhy;g; n`h;l;]; 
22. xypapd; Njhw;wkhw;wk; lhg;sh; 
23. kpd;fhe;j J}z;ly;> ildNkh ghuNl 
24. Gtp<h;g;G tpir Irf;epA+l;ld; 
25. vyf;l;uhd; N[.N[.jhk;rd; 
26. GNuhl;lhd; Nfhy;l;];bd; 
27. epAl;uhd;fs; rhl;tpf; 
28. vf;]; fjphpd; tpspg;G tpisT yNt 
29. miy - Jfs; gz;G Y}ap]; b gpuhyp 
30. mZ lhy;ld; 
31. xspkpd; tpisT/ckpo;jy; n`d;hpf; n`h;l;]; 

mwptpay; fz;Lgpbg;Gfs; 
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32. Fthz;lk; nfhs;if khf;]; g;shq;f; 

33. fjphpaf;f ,lg;ngah;r;rp rhb & ‡g [d ; 
34. nraw;if/J}z;lg;gl;l fjphpaf;fk; Inudp fpA+hp (k) N[hypal; 

35. mZf;fU gpsT 
Ml;Nlh`hd; (k) 
];uh];Nkd; 

36. kpd;dOj;j - kpd;Ndhl;l njhlh;G [hh;[; irkd; Xk; 
37. fjphpaf;fk; n`d;wp ngf;nfhuy; 
38. Nubak;> nghNyhdpak; Nkhp fpA+hp(k) gpahp fpA+hp 
39. rhh;G tpjp/rhh;gpay; nfhs;if Id;];Bd; 
40. Nfhs;fspd; ,af;fk; nfg;sh; 
41. ePh;kj;jpd; thpr;rPh; Xl;lk; ngh;ndsyp 
42. xspapd; jpirNtfk; ikf;fy;rd; 
43. kpd;D}l;lk; $Y}k; 
44. Ez;Jfs; nfhs;if Irf; epA+l;ld; 
45. miyf;nfhs;if khf;];nty; 
46. xspr;rpjwy; yhh;luhNy 
47. tpkhdk; Mh;tpy;iul; (k) tpy;gl;iul; 
48. kpjptz;b Nkf;kpy;yd; 
49. Fop> Ftp Mbfs; ngQ;rkpd; gpuhq;fspd; 
50. Bry; vd;[pd; &lhy;g; vd;[pd; 
51. fpuhkNghd; kpd;tpsf;F jhk]; My;th vbrd; 
52. kpd;G+r;R Y}fp guq;dl;nly; 
53. xsp ,io Nfgdp 
54. Nyrh; jpNahlh; nka;kd; 
55. njhiyNgrp mnyf;]hz;lh;> fpufhk;ngy; 
56. je;jp Nyk;kd;L 
57. je;jp FwpaPL rhKNty; Nkhh;]; 

58. njhiyf;fhl;rp J.L.ngah;L 
59. kpd;khw;wp ikf;Nfy; ghuNl 
60. NubNah khh;f;Nfhdp 
61. mZFz;L uhgh;l; Mgd;n`kpah; 
62. i`l;u[d; Fz;L vl;th;l; nly;yh; 
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Njrpa mwptpay; Ma;tfq;fs; 
 

1. caphp - mwptpay; Ma;tfq;fs; (Bio-Science) 
 kj;jpa caphp Ntjpapay; Ma;tfk; - jpy;yp 
 (Centre for Biochemical Technology Org – Delhi) 
 Njrpa kUe;Jfs; Ma;tfk; - yf;Ndh 
 (National drugs Laboratory – Lucknow) 
 Njrpa njhopy;El;g czT Ma;tfk; - ik#h; 
 (National Food Technology Laboratory – Mysore) 

 
2. Ntjpapay; Ma;tfq;fs; (Chemical Science) 

 Njrpa kpd;Ntjpapay; Ma;tfk; - fhiuf;Fb 
 (National Electro Chemical Institute – Karaikudi) 
 Njrpa Njhy; Muha;r;rp ikak; - nrd;id 
 (National Leather Research Institute – Chennai) 
 Njrpa Ntjpapay; Ma;tfk; - G+Nd 
 (National Chemistry Organisation – Pune) 
 

3. clw;$W mwptpay; Ma;tfk; (Physiological Science) 
 Njrpa clw;$W Ma;tfk; - GJnly;yp 
 (National Physiological Institute - New Delhi) 
 Njrpa mwptpay; cgfuzq;fs; mikg;G - rz;Bfh; 
 (National Science Instruments Organisation – Chandigarh) 
 

4. nghwpapay; mwptpay; (Enginnering Science) 
 Njrpa Ruq;f Muha;r;rp Ma;tfk; - jd;NgL> [hh;fz;l;  
 (Central Institute of Mining & Fuel Research – Dhanbad, Jharkhand) 
 Njrpa tpz;ntsp Ma;T ikak; - ngq;f@h; 
 (Indian Space Research Centre – Bangalaru) 

 
5. jfty; mwptpay; Ma;tfq;fs; (Communication Science) 

 Njrpa mwptpay; njhopy;El;gk; kw;Wk; tsh;r;rp fy;tpafk; - GJnly;yp 
 (National Science Information and Telecommunication Agency –  
 New Delhi) 
 Njrpa mwptpay; njhlh;G kw;Wk; jfty; ts fy;tpafk; - GJnly;yp 
 (National Science and Technology development Agency – New Delhi) 

 

 
  
 

mwptpay; Ma;tfq;fs; 
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gUg;nghUs; 
 

 Fwpg;gpl;l epiw gUkd; 
cila nghUs;fs; 
gUg;nghUshFk;. 
v.fh: jpl> jput> thA> 
gpsh];kh kw;Wk; mjpFspu 
itf;fg;gl;l ePh;kk;. 
 

jplk; 
 

 mZf;fs; kw;Wk; 

%yf;$Wfs; mtw;wpd; 

ikaepiyia mbg;gilahff; 

nfhz;L jilapd;wp 

mjph;tilfpd;wd. 

v.fh: gdpf;fl;b 

 

jputk; 
 
 mZf;fs;  kw;Wk; 

%yf;$Wfspd; mjph;Tfs; 

NghJkhd msT mjpfhpj;jy; 

%yf;$Wfs; midj;Jk; 

jpirfspYk; 

mjph;tilfpd;wd. 

v.fh: ePh; 

 
thA 
 
 %yf;$Wfs; mjpfstpy; 

mjph;tile;jhy; mitfs; 

xd;witpl;L kw;nwhd;W 

tpyfpr; nry;Yk;. v.fh: ePuhtp 

gpsh];kh 
 
 ntWk; madpahf;fg;gl;l 

mZf;fshy; Md 

gUg;nghUs;. 

gUg;nghUspd; jdpg;gz;Gfs;: 
 
 jplg;nghUSf;F gUkDk; 

tbtKk;> kPl;rpg;gz;Gk; 

cz;L. 

 
 xU tspkkhdJ mjid 

cs;slf;fpa %ba 

nfhs;fydpd; gUkidf; 

nfhz;bUf;Fk;. 

 
 xU Fwpg;gpl;l ntg;gepiyapy; 

ePh;kjpiyahd gUkid 

ngw;wpUf;Fk;. Mdhy; mjw;F 

tbtk; ,y;iy. 

 
 mZtpil my;yJ 

%yf;$wpil tpir kw;Wk; 

ntg;gj;jpdhy; epfOk; 

%yf;$Wfspd; rPuw;w 

,af;fk; my;yJ 

fpsh;e;njOjy;. 

 
mZtpil tpir 

 
 epiy kpd;D}l;ltpay; 

,iltpidfspd; fhuzkhf 

mZf;fspd; 

kpd;D}l;lq;fspilNa 

mwptpay; fiyr; nrhw;fs; 
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nray;gLk; tpir mZtpil 

tpir vdg;gLk;. 

 
 mZtpil tpir nray;gLk; 

J}uk; = 10-10 m 

 
 mZtpil tpirfs; 

nraw;gLk; 

%yf;$WfspilNa 10-10 m 

vd;wstpy; ,t;tpirapd; 

tPr;R ,Uf;fpwJ. 

 
kPl;rpg;gz;G 
 

 epiyahd nghUspd; kPJ 

Gwtpirnahd;iwr; 

nray;gLj;jpdhy; Jfs;fspd;  

,ilNa rhh;G ,lg;ngah;r;rp 

Vw;gLk;. kPl;rpg; gz;gpd; 

fhuzkhf Jfs;fs; 

mtw;wpd; njhlf;fepiyia 

mila Kw;gLfpd;wd. 

 
 GwtpirahdJ nghUspd; 

ePsk;> gUkd; kw;Wk; 

tbtj;jpy; khw;wj;ij 

Vw;gLj;jyhk;. ,it ,uz;L 

tifg;gLk;. 

1. cUf;Fiytpf;Fk; tpir   
2. kPs;tpir. 
 
%yf;$wpil my;yJ 
mZtpil tpirfs; 
 

 xU mZtpd; fUtpw;Fk; 

kw;nwhd;wpd; vyf;l;uhDf;F 

,ilNa nraw;gLtJ 

fth;r;rp tpir. ,f;fth;r;rp 

tpirahdJ 

mZj;njhFjpapd; Mw;wiy 

Fiwf;fty;yJ MFk;. 

 
 Xh; mZtpd; fUtpw;Fk; 

kw;nwhU vyf;l;uhDf;Fk;  

,ilNa nray;gLk; 

tpyf;Ftpir  

mzj;njhFjpapd; Mw;wiy 

mjpfhpf;f Kay;fpwJ. 

 

rfgpizg;G : 
 

 fth;r;rp kw;Wk; tpyf;F 

tpirapd; epfu epiyahw;wiy 

Fiwf;FNkahdhy; ,uz;L 

mZf;fSk; neUq;fp te;J 

jq;fSila 

vyf;l;uhd;fisf; nfhz;L 

rfg;gpizg;ig cUthf;Fk;. 

tpyf;F tpir 
 
 tpyf;F tpir mjpfkhf 

,Ue;J> njhFjpapy; Mw;wy; 

mjpfhpf;FNkahdhy;> 

mZf;fs; xd;iw kw;nwhd;w 

tpyf;Ftjdhy; gpizg;G 

Vw;glhJ. 

 
 cUf;Fiytpf;Fk; tpiria 

czUk; nghUs;fs; 

cUf;Fiye;j nghUs;fs; 

vdg;gLk;. 

 
kPs;tpir (Restoring Force) 
 nghUshdhJ jdJ njhlf;f 

epiyia miltjw;F 

mg;nghUspd; Njhd;Wk; tpir 
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fhuzkhfpd;wJ. ,e;j tpir 

kPs;tpir vdg;gLk;. 

kPl;rpg; gz;G 
 
 jd; kPJ nray;gLj;jg;gl;l 

cUf;Fiytpf;Fk; tpirfs; 

ePf;fg;gl;lTld; nghUshdJ 

jdJ njhlf;f epiyia kPz;Lk; 

ngUk; nghUspd; jd;ik 

nghUspd; kPl;rpg;gz;G vd 

miof;fg;gLfpd;wJ. 

v.fh: gpsh];bf; 

 

 ,g;gz;ig ngw;wpUf;Fk; 

nghUs;fs; kPl;rp jd;ikAs;s 

nghUs;fs; vd;W 

miof;fg;gLfpwJ. 

 - mjpf kPl;rpj; jd;ikAs;s 

nghUs; v‡F. 

 
jifT (Stress) 
 

 cUf;Fiye;j XuyF gug;gpy; 

nray;gLk; kPs;tpir ‘jifT” 

vdg;gLk;. 

jifT = 
ksP ; tpir

gug; G
 

 ,jd; myF Nm-2., ghpkhz 

tha;g;ghL ML-1 T-2 

jphpG (Strain) 
 
 xU nghUspy; Vw;gl;l ghpkhz 

khw;wj;jpw;Fk; njhlf;fepiy 

ghpkhzj;jpw;Fk; ,ilNaahd 

jfT ‘jphpG” vdg;gLk;. 

jphpG = 
ghpkhzj; jpy; khw; wk;

njhlf; fepiyghpkhzk;
 

,jw;F myF fpilahJ. 

 

`{f; tpjp 

 

 kPl;rp vy;iyf;Fs; xU nghUspd; 

jphpghdJ mij Vw;gLj;jf;$ba 

jfTf;F Neh;j;jftpy; cs;sJ. 


jifT

khwpyp
jphpG

 

 ,J kPl;rpf; Fzfk; vdg;gLk;. 

 ,jd; myF Nm-2  ; ghpkhz 

tha;g;ghL ML-1 T-2  

%tiff; kPl;rp Fzq;fs; 
 

 nghUnshd;wpd; jiftpdhy; 

tisf;fg;gLk; jphpgpd; jd;ikiag; 

nghUj;J %tif kPl;rpf; 

Fzfq;fs; cs;sd. 

 

1. tpiwg;Gf; Fzfk; 

 nghUnshd;wpd; gUkj; 

jifTf;Fk; rWf;Fg; ngah;r;rpf; 

Nfhzj;jpw;Fk; ,ilNaAs;s jphpG 

vd tiuaWf;fg;gLfpwJ. 


rWf; Fg; ngah; r; rpj; jifT

tpiwg; Gf; Fzfk;
rWf; Fg; ngah; r; rpf; Nfhzk;

 

 kPl;rpf; Fzfj;jpd; gad;ghLfs; 
 

 mjpf Rikia J}f;Ftjw;Fk; 

efh;j;Jtjw;Fk; gSJ}f;Fk; 

,ae;jpuq;fspy; gad;gLfpwJ. ghyk; 

xd;iw tbtikf;Fk; NghJ 

mjd;kPJ nry;yf;$ba 

thfdq;fs; kw;Wk; mt;wpwd; Rik 

ghyj;jpd; vil fhw;wpd; tpir 

Nghd;wtw;iw fUj;jpy; nfhz;L 

mJ tise;Jtplhky; tbtikf;f 

Ntz;Lk;. 
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gha;kq;fs; 
 
 Gwtpirnahd;W nraw;ghl;bdhy; 

ghaf;$ba nghUs;fshFk;. 

v.fh: tspkq;fs; 

mKf;fg;glf;$bait. Mdhy; 

ePh;kq;fs; Vwf;Fiwa mKf;f 

,ayhjit. 

gh];fy; tpjp 
 

 %lg;gl;l fydpy;  Xa;T epiyapy; 

,Uf;Fk;  gha;kj;jpy; VNjDk; xU 

Gs;spapy; Vw;gLk; mOj;jk; khw;wk; 

rpwpJk; Fiwahky; gha;kj;jpy; 

midj;Jg; ghfq;fSf;Fk; rkkhfg; 

guTfpd;wJ. 

gad;ghL 
 
 ePhpay; J}f;fp - thfdk; 

gOJghh;f;Fk; ,lq;fspy; 

gad;gLfpwJ. 

 ePhpay; jLg;gpfspy; gad;gLfpwJ. 

ghfpay; vz; 
 

 XuyF gug;Gs;s nrq;Fj;jhd 

XuyF jpirNtfr; rhpitf; 

nfhz;l ,uz;Lk; ePh;k 

mLf;FfSf;fpilNa 

njhLNfhl;bd; jpirapy; 

nray;gLk; ghFsepiy 

tpirapd; vz;kjpg;Ng ghfpay; 

vz; MFk;. 

η tpd; myF Nsm-2 MFk;. 

mjd; ghpkhz tha;gghL ML-1 

T-1 MFk;. 

 

thpr;rPh; Xl;lk; 
 
 ePh;kj;jpd; xt;nthU  JfSk; 

mjd; Kd; nry;Yk; Jfspd; 

ghijapYk;> xt;nthU 

Gs;spapYk; flf;Fk; Jfspd; 

jpirNtfk; mjw;F Kd; 

nry;Yk; Jfspd; 

jpirNtfj;jpNyAk; nry;Yk; 

rPuhd Xl;lk; thpr;rPh; Xl;lk; 

vdg;gLk;. 

 khWepiy jpirNtfk; 
 

 gha;kj;jpd; jpirNtfk; xU 

Fwpg;gpl;l mstpw;Fs; ,Ue;jhy; 

kl;LNk thpr;rPh; Xl;lk; ePbf;Fk;. 

 ,e;jf; Fwpg;gpl;l jpirNtfk; 

khWepiy jpirNtfk; MFk;. 

Row;rp Xl;lk; 
 

 ePh;kj;jpd; jpirNtfk; 

khWepiyj; 

jpirNtfj;ijtpl 

mjpfkhdhy; ePh;kj;jpd; 

ghijAk; jpirNtfKk; 

xOq;fw;wjhf ,Uf;Fk;. 

,e;epiyapy; ePh;kk; jd; 

rPuhd Xl;lj;ij ,of;Fk;. 

v.fh: fd kioapdhy; 

Vw;gLk; jpBh; nts;sk;. 

nuhdhy;L vz; 
 

 xU FohapD}Nl Vw;gLk; 

ePh;k Xl;lj;jpd; jd;ikiag; 

gw;wp mwpa cjTk; 

vz;zhFk;. 

];Nlhf; tpjp 
 
 mjpf ghFepiy nfhz;l 

ePh;kj;jpD}Nl fPo;Nehf;fp 

efUk; NghJ xU 

nghUshdJ mjDld; 

njhlh;G nfhz;l VLfis 

,of;Fk;. ,jdhy; 
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VLfSf;fpilNa xg;Gik 

,af;fk; Vw;gLfpwJ. 

,jdhy; fPo;Nehf;fp nry;Yk; 

nghUspy; F vd;w tpir 

nray;gLfpd;wJ. 

F = 6Лηav 

η – ghfpay; vz; 

a – Nfhsj;jpd; Muk; 

v – Nfhs tbt nghUspd; 

jpirNtfk; 

];Nlhf;tpjpapd; gad;ghL 
  

 kioj;Jspfs; rpwpjhf 

,Uf;Fk;nghOJ 

Kw;Wj;jpirNtfk; FiwT. 

mit Nkfq;fshf fhw;wpy; 

kpjf;Fk;. 

gug;G ,Otpir 
 

 ,uz;L %yf;$WfSf;F 

,ilNaahd ,ilntsp 

mjpfkhf ,Ug;gpd;> 

%yf;$W xd;wpd; vjph;vjph; 

kpd;d}l;lq;fSf;F 

,ilg;gl;l ,ilntspia 

tpl Fiwthf ,Uf;FkhW> 

%yf;$wpy; nray;gLfpwJ. 

typik kpf;f tpyf;F tpir 
 

 %yf;$wpilNa njhiyT 

Fiwthf ,Ug;gpd; 

%yf;$Wfspd; 

vyf;l;uhd;fs; neUf;fkhf 

,Ug;gjhy; typikkpf;f 

tpyf;F tpir ,Uf;Fk;. 

1. Xhpdf; fth;r;rp tpir 
 
 xNu nghUspd; 

%yf;$WfSf;fpilNaahd 

fth;r;rp tpir Xhpdf; 

fth;r;rp tpirahFk;. 

2. Ntwpdr; fth;r;rp tpir 
 
 NtWgl;l %yf;$WfSf;  

-fpilNaahd fth;r;rp tpir 

Ntwpdf; fth;r;rp 

tpirahFk;. 

v.fh: ngtpf;fhy;> Nfhe;J> 

vOJk; jhs; 

 

 jpz;kk; kw;Wk; 

%yf;$Wfspd; ftdh;r;rp 

vy;iy = 10-9 m 

gug;G ,Otpirapd; gad;ghLfs; 
 
 flypy; Gay; Vw;gLk;NghJ 

miyapd; tPhpaj;ijf; 

Fiwf;Fg; gad;gLfpwJ. 

 

 catpfs; Fiwe;j gug;g 

,Otpir nfhz;lit. 

Mifahy; midj;J 

,ae;jpug; gFjpfspYk; 

guTk;. 

 

 ryitj;J}s; Nrh;g;gjhy; 

gug;G ,Otpir Fiwe;J 

Milapy; cs;s 

mOf;Ffis ePf;fg; 

gad;gLfpwJ. 
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mstPL 
 njhpe;j> cWjpg;gLj;jg;gl;l msNthL> njhpahj msit xg;gpl;Lg; ghh;g;gJ 

mstPL vdg;gLk; 
 
myF 

 njhpe;j cWjpgLj;jg;gl;l msT myF vdg;gLk;. 
v.fh :  

 kPl;lh;> fpNyhfpuhk; 

 nrd;idapypUe;J kJiu 480 fp.kP njhiytpy; cs;sJ. 

 ,jpy; fp.kP vd;gJ myF. 
 
jpl;l mstPL 

 ve;j XH mstPLk;> midj;J epiyfspYk; midtUf;Fk; xNu khjphpahd 
msitj;jhd; ju Ntz;Lk;. ,jidNa jpl;l mstPL vd;fpNwhk;. 

 jpl;l mstPl;by; gad;gLj;jg;gLk; myFfs; jpl;l myFfs; 
v.fh.  

 Kok;> rhz; Nghd;w msTfs; xUnthUf;nfhUth; NtWgLk;. ,it 
jpl;l myFfs; fpilahJ. 

 Mdhy; kPl;lh;> fpNyhfpuhk;> tpehb Nghd;wit jpl;l myFfs;. 
 
 

Kd;dPLfs; 

10-1 = nlrp 101 = nlfh 

10-2 = nrd;b 102 = n`f;lh 

10-3 = kpy;yp 103 = fpNyh 

10-6 = ikf;Nuh 106 = nkfh 

10-9 = NeNdh 109 = [pfh 

10-12 = gpf;Nfh 1012 = nluh 

10-15 = ‡n gk;N lh 1015 = gPl;lh 
 

mbg;gil msTfs; 
 rpy msTfis> NtW ve;j msTfisf; nfhz;Lk; ngw ,ayhJ. ,tw;iw 

mbg;gil msTfs; vd;fpNwhk;. 
 mbg;gil msTfis mse;J mwpAk; myFfs; mbg;gil myFfs;. 

 

top msTfs; 
 mbg;gil msTfspypUe;J ngwg;gLk; msTfs; top msTfs; 

,aw;gpay; msitfs; kw;Wk; myFfs; 
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goq;fhy myF Kiwfs; 
 FPS Kiw  

 mb> gTz;L> tpehb (Foot, Pound Second) 
  CGS Kiw  

 nrd;bkPl;llh;> fpuhk; tpehb (Centimetre, Gram, Second) 
 MKS Kiw 

 kPl;lh;> fpNyhfpuhk;> tpehb (Metre, Kilogram, Second) 
 

S.I. myF Kiw 
 xU rPuhd xOq;FKiwiag; gpd;gw;Wtjw;fhf 1960-Mk; Mz;by; gd;dhl;L 

myF Kiw S.I. (System International) myF Kiw cUthf;fg;gl;lJ. 
 S.I. Kiwkhw;wq;fSld; $ba M.K.S. Kiw(Rationalized metre kilogram 

second Ampere) 
 S.I. Kiwapy; 7 mbg;gil msTfSk; 2 Jiz msTfSk; cs;sd. 

 

,aw;gpay; msTfs; myFfs; FwpaPL 

ePsk; kPl;lh; M 

epiw fpNyhfpuhk; Kg 

fhyk; nehb S 

kpd;Ndhl;lk; Mk;gpah; A 

ntg;gepiy nfy;tpd; K 

xspr;nrwpT Nfz;lyh cd 

nghUspd; msT Nkhy; mol 

 
ePsj;ij msj;jy; 

 ePsk; vd;gJ ,uz;L Gs;spfSf;F ,ilg;gl;l njhiyT 

 myF  kPl;lh; 
 
 

 
 

 fphpg;lhd; kpd;dpwf;f tpsf;fpy; fphpg;lhd; - 86 vd;w jdpj;jdpahd 
mZf;fshy; ckpog;gl;l MuQ;R - rptg;G xspapd; 1>650>763.73 miy-ePsq;fs; 
xUgbj;ju kPl;lUf;F rkk;. 

 
epiwia msj;jy; 

 nghUs; xd;W ngw;Ws;s gUg;nghUspd; msT epiw vdg;gLk;. 
 ,J ntg;g epiyiaAk;> mOj;jj;ijAk; nghUj;jjy;y> epiwahdJ ,lj;jpw;F 

,lk; khWglhJ. 
 epiwapd; myF fpNyh fpuhk;. 

msT S.I.myF gd;klq;F Jizg;gd;klq;F 

ePsk; kPl;lh; fpNyh kPl;lh; kpy;yp kPl;lh; nrd;b kPl;lh; 
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msT S.I. myF gd;klq;F Jizg;gd;klq;F 

epiw fpNyh fpuhk; Ftpz;lhy; nkl;hpf;ld; kpy;yp fpuhk;> fpuhk; 
 

 gpuhd;rpy; ghhPRf;F mUfpy; rt;nu]; vd;w ,lj;jpy; vilfs; kw;Wk; 
mstPLfspd; midj;Jyf epWtdj;jpy; itf;fg;gl;Ls;s gpshl;bdk; - 
,hpbak; cNyhff; fyitapyhd cUsiapd; efypd; epiw xU 
fpNyhfpuhkpw;Fr; rkk;. 
 

fhyj;ij msj;jy; 
 Neuk; vd;gJ ,uz;L epfo;TfSf;F ,ilg;gl;l fhy msT. 
 ,jd; myF tpehb 

 
msT S.I. myF gd;klq;F Jizg;gd;klq;F 
fhyk; tpehb epkplk;> kzp ehs;> thuk; kpy;yp tpehb> ikf;Nuh tpehb 

 
 xU gbj;ju nehb vd;gJ rPrpak; - 133 mZtpd; ,Uk mb Mw;wy; 

epiyfspd; kPEz;zpa kl;lq;fSf;fpilNa rPuhd ghpkhw;wk; epfo;tjhy;> 
Vw;gLk; fjph;tPr;rpw;Fhpa 9 192 631 770 miyTf; fhyq;fshFk;. 

 
kpd;Ndhl;lk; 

 S.I. myF Kiwapy; kpd;Ndhl;lj;jpw;fhd myF Mk;gpah;. 
 ntw;wplj;jpy; xU kPl;lh; ,ilntspapy; itf;fg;gl;l Gwf;fzpf;fj;jf;f 

FWf;Fg; gug;G cila ,U Kbtpy;yh ePsq;fs; cila ,izf; flj;jpfs; 
topNa xU kPl;lh; ePsj;jpy; ghAk; rPuhd kpd;Ndhl;lk; mt;tpU 
flj;jpfSf;fpilNa 2 x 107 N  tpiria Vw;gLj;jpdhy; mk;kpd;Ndhl;lk; xU 
Mk;gpah; vdg;gLk;. 
 

ntg;gepiy 
 S.I. Kiwapy; ntg;gepiyapd; myF nfy;tpd;. 

 

nfy;tpd; 
 nfy;tpd; vd;gJ ePhpd; Kg;Gs;spapy; ntg;g ,af;ftpaypd; ntg;gepiyapy;          gpd;dg;gFjpahFk;. 

 
Kg;Gs;sp ntg;gepiy 

 ePhpd; njtpl;L ePuhtp> J}aePh; kw;Wk; cUFk; gdpf;fl;b Mfpa %d;Wk; 
rkepiyapy; cs;s ntg;gepiy. 

 273 K = 00 C 
 - 2730C vd;gJ (0K) jdpr;Rop ntg;gepiy. 
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xspr;nrwpT 
 S.I. Kiwapy; xspapd; nrwpit msf;fg; gad;gLk; myF Nfz;byh MFk;. 
 xsp%yk; xd;W ckpOk; 540 x 1012 Hz mjph;ntz; cila xw;iw epwf; 

fjph;tPr;rpd; nrwpT> xU Fwpg;gpl;l jpirapy; xU ];bNubaDf;F 
     thl; 

vdpy; mj;jpirapy; xspr;nrwpT xU Nfz;byh MFk;. 
 vhpAk; nkOFth;j;jp xd;W ntsptpLk; xspapd; nrwpT Njhuhakhf xU 

Nfz;byh MFk;. 
 

nghUspd; msT 
 S.I. myF Kiwapy; nghUspd; msT Nkhy; vd;w myfhy; msf;fg;gLfpwJ. 
 0.012 fpNyhfpuhkpy; cs;s fhh;gd; - 12 mZf;fs; Nghd;w gy mbg;gilj; 

Jfs;fis cs;slf;fpa nghUspd; msT Nkhy; vdg;gLk;. 
,aw;gpay; msTfs; 

myFfs; FwpaPL 
Jiz msTfs; 

jsf;Nfhzk; Nubad; 
];bNubad; 

rad 

sr jpz;kf; Nfhzk; 
 

jsf;Nfhzk; 
 S.I.Kiwapy; jsf;Nfhzj;jpd; myF Nubad; 
 Nubad; vd;gJ tl;lj;jpd; Muj;jpw;Fr; rkkhd ePsk; nfhz;l tl;ltpy; 

mikf;Fk; NfhzkhFk;. 

 
jpz;kf; Nfhzk; 

 S.I. Kiwapy; jpz;kf; Nfhzj;jpd; myF ];bNubad;. 
 jpzkf; Nfhzk; vd;gJ r MuKs;s Nfhsj;jpd; ikaj;jpy; A gug;Gs;s 

mf;Nfhs Gwg;gug;gpd; xU gFjp Vw;gLj;Jk; NfhzkhFk;. 
 
 
 
 
 
 
 
 
 

 gug;G A = r2 
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top msTfs; 
 S.I. myF Kiwapy; 22 top msTfs; cs;sd. 
 mbg;gil msTfshy; Fwpg;gplf; $ba msTfis top msTfs; vdyhk;. 

v.fh.:  

 gug;G> fd msT> mlh;j;jp 
 

top msTfs; 
,aw;gpay; msTfs; rkd;ghL myF 

gug;G ePsk; x mfyk; m2 

fdmsT (gUkd;) gug;G x cauk; m3 

jpirNtfk; ,lg;ngah;r;rp / fhyk; ms-1 

KLf;fk; jpirNtfk;/fhyk; ms-2 

Nfhzj; jpirNtfk; Nfhz ,lg;ngah;r;rp / fhyk; rads-1 

Nfhz KLf;fk; Nfhz jpir Ntfk; / fhyk; rads-2 

mlh;j;jp epiw/fd msT kgm-3 

ce;jk; epiw x jpirNtfk; kgms-1 

epiykj;j jpUg;G jpwd; epiw x (njhiyT)2 kgm2 

tpir epiw x KLf;fk; kgms-2 (m) N 
(epA+l;ld;) 

mOj;jk; tpir/<h;g;G Nm-2 (m) Pa 
(gh];fy;) 

Mw;wy; (Ntiy) tpir x njhiyT Nm (m) J ([_y;) 
fzj;jhf;F tpir tpir x fhyk; NS 

gug;G ,Otpir tpir x ePsk; Nm 

tpirapd; jpUg;Gj;jpwd; tpir x njhiyT Nm 

kpd;D}l;lk; kpd;Ndhl;lk; x fhyk; As (m) $Yk; 
kpdNdhl;l mlh;j;jp kpd;Ndhl;lk; / gug;G Am-2 

fhe;jj; J}z;ly; tpir / (kpd;Ndhl;lk; x ePsk;) NA-1m-1 (m) nl];yh 

jpwd; Ntiy/fhyk; Nms-1 (m) thl; 

Row;rp Muk; njhiyT m 

mjph;ntz; 1/fhyk; n`h;l;]; 

jifT tpir/gug;G Nm2 (m) gh];fy; 
 

S.I. myFfisAk; mtw;wpd; FwpaPLfisAk; gad;gLj;jypy; gpd;gw;w Ntz;ba 
tpjpfSk; kuGfSk;. 

 mwptpay; mwpQh;fspd; ngah;fshy; toq;fg;gLk; myFfis vOJk; nghOJ 
Kjy; vOj;J nghpa vOj;jhf ,Uf;ff; $lhJ. 
v.fh. : newton, henry, watt 
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 mwptpay; mwpQh;fspd; ngah;fshy; toq;fg;gLk; myFfspd; FwpaPLfis 
vOJk;nghOJ nghpa vOj;jhy; vOj Ntz;Lk;. 

v.fh. : newton N, henry H, Watt  W 
 

 Fwpg;gpl;l ngauhy; toq;fg;glhj myFfspd; FwpaPLfis rpwpa vOj;jhy; 
(small) vOj Ntz;Lk;. 

v.fh. : metre  m, kilogram  k 

 
 myFfspd; FwpaPLfSf;F ,WjpapNyh my;yJ ,ilapNyh epWj;jw;Fwpfs; 

Nghd;w ve;jf; FwpfisAk; ,lf;$lhJ. 

v.fh. : 50m  rhp> 50m,  jtW 
 

 myFfspd; FwpaPLfis gd;ikapy; vOjf; $lhJ. 

v.fh. : 10kg  rhp> 10kgs>  jtW 
 

 ntg;gepiyia Kelvin myfhy;Fwpg;gpLk; NghJ bfphp Fwpia ,lf;$lhJ. 

v.fh. 273K  rhp> 2730K>  jtW 
 

 nry;rpa]; mstpy; ntg;gepiyiaf; Fwpg;gpLk; NghJ bfphp Fwpapl Ntz;Lk;. 

v.fh. : 100C  jtW> 1000C  rhp 
 

 myFfspd; FwpaPLfis tFf;Fk; NghJ kl;Lk; rhpTf; Nfhl;bidg; 
gad;gLj;jyhk;. Mdhy; xd;Wf;F Nkw;gl;l rhpTf;NfhLfisg; 
gad;gLj;jf;$lhJ. 

v.fh. : ms-1 (my;yJ) m/s  rhp> 

JK/mol (my;yJ) JK-4 mol-1  rhp 

J/K/mol  jtW 
 

 vz;zpw;Fk;> myfpd; FwpaPl;bw;Fk; ,ilapy; ,ilntsp tpl Ntz;Lk;. 

v.fh. : 2.3m  jtW> 2.3 m  rhp> 

kgms-2  jtW> kg m s-2   rhp 
 
 

 Vw;Wf;nfhs;sg;gl;l FwpaPLfis kl;LNk gad;gLj;j Ntz;Lk;. 
v.fh. :  ampere vd;gij vOJjy; 

   amp  jtW> am  jtW>  

   A  rhp 
   second vd;gij vOJjy; 

   sec  jtW 

   S  rhp 
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 ve;jNthh; ,aw;gpay; mstpd; vz; kjpg;igAk; mwptpay; Kiwg;gbNa vOj 
Ntz;Lk;. 
v.fh.: ghjurj;jpd; mlh;j;jp 

  13600 kg m-3   jtW> 

     kg m-3  rhp 
 

myFfs;  
1 kpy;yp fpuhk;  = 10-6 fp.fp = 10-3 fpuhk; 
1 Ftpz;lhy;  = 100 fp.fp 
1 ld;    = 1000 fp.fp 
1 thdpay; myF (AU)  = 1.495 x 1011 m 
1 xspahz;L  = 9.467 x 1015 m 
1 ghh;nrf;   = 3.26 xsp Mz;L = 3.084 x 1016m 
 

nghpa kw;Wk; rpwpa ,aw;gpay; msTfisf; Fwpg;gpLjy; 
ePsj;ij mstpLjy; 

 kpfr;rpwpa msTfis> mstpl> nth;dpah; msT Nfhy; gad;gLfpwJ. 
 ,jd; %yk; 0.1 kPl;lh; (m) 0.01 nr.kP mstpw;Fr; rhpahf mstpl KbAk;. 
 ,r;rpwpa msNt kPr;rpw;wsT vdg;gLk;. 
 nth;dpah; msTNfhypd; 1. Neh;gpio 2. vjph; gpio vd ,Utif gpiofs; 

Vw;gl tha;g;Gz;L. 
 

jpUF mstp 
 kpfr; rpwpa nghUs;fspd; ghpkhzq;fis 0.001 nr.kP msTf;Fj; Jy;ypakhf 

msf;fg; gad;gLk; fUtp jpUF mstp. 
 jpUFj; jj;Jtj;jpd; mbg;gilapy; ,aq;FfpwJ. 
 ,Utif gpiofs; cs;sd. 

1. Neh;gpio   2. vjph;gpio 
 

kpfg; nghpa njhiyTfis mstpLjy;  
xsp Mz;L 

 xspahdJ ntw;wplj;jpy; Xh; Mz;by; nry;yf;$ba njhiyT. 
 fle;j njhiyT = xspapd; jpirNtfk; x 1 Mz;L 
 1 xsp Mz;L = 3 x 108 x 103 m/s x 1 Mz;L (nehbfspy;) 

= 3 x 108 x 365.25 x 24 x 60 x 60  

= 9.467 x 1015 m 
 

thdpay; myF 
 Gtpapd; ikaj;jpypUe;J> #hpadpd; ikak; tiu cs;s ruhrhpj; njhiyT 

thdpay; myF. 
 1 thdpay; myF (A.U) = 1.496 x 1011m 

1.36 x 10
4
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 GtpapypUe;J epyT my;yJ Nfhs; xd;wpd; njhiyT Nghd;w ePz;l 
njhiyTfisf; fzf;fpl rpwg;G Kiwfs; gpd;gw;wg;gLfpd;wd. 

 NubNah vjpnuhspg;G Kiw 

 Nyrh; Jbg;G Kiw 

 ,lkhW Njhw;w Kiw 
 

Nyrh; Jbg;G Kiw 
 GtpapypUe;J epytpd; njhiytpid Nyrh; Jbg;Gfs; nfhz;L fzf;fplyhk;. 
 jpwd;kpf;f gug;gpfs; (transmitter) %yk;> Nyrh; Jbg;Gfs; epiyit Nehf;fp 

mDg;gg;gLk;. 
 ,e;jj; Jbg;Gfs; epyTg; gug;ghy; vjpnuhspf;fg;gl;L kPz;L tUk;. 
 Jbg;Gfis mDg;Gtjw;Fk;> Vw;gjw;Fk; ,ilg;gl;l fhyk; Jy;ypakhff; 

fzf;fplg;gLk;. 

t  fhy ,ilntsp 

c  Nyrh; Jbg;Gfspd; jpirNtfk; 

njhiyT = d = 
    

 
epiwiaf; fzf;fpLjy; 
rhjhuz juhR 

 fpilj;jsg; gl;iliag; gad;gLj;jp nghUs;fspd; epiwahdJ> jpl;lf; Fwpg;G 
epiwfSld; xg;gpl;L mstpl cjTfpwJ. 

 

ghpkhzg; gFg;gha;tpd; tuk;Gfs; 
 ,k;Kiwapy; ghpkhzkw;w khwpypfspd; kjpg;Gfisf; fzf;fpl ,ayhJ. 
 mLf;Ff;Fwp kw;Wk; jphpNfhzkpjp Nghd;w rhh;Gfs; mlq;fpa 

rkd;ghLfSf;F ,k;Kiwiag; gad;gLj;j ,ayhJ. 
 %d;wpw;Fk; Nkw;gl;l ,aw;gpay; msTfs; cs;slq;fpa rkd;ghLfSf;F 

,k;Kiwiag; gad;gLj;j ,ayhJ.  
 rkd;ghl;bid ghpkhz mstpy; kl;LNk rhpah> ,y;iyah vd nka;g;gpf;f 

KbAk;. 
 

mbg;gil msTfspd; ghpkhzq;fs; : 
mbg;gil msT ghpkhzk; 

ePsk; L 

epiw M 

fhyk; T 

ntg;gepiy K 

kpd;Ndhl;lk; A 

xspr;nrwpT cd 

nghUspd; msT mol 
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 rw;W khWgl;l kjpg;Gfs; fpilg;gJz;L> ,t;tif gpiofs; Kiwg;gb 
Vw;gLtjpy;iy. rktha;g;G Kiwapy; Vw;gLfpd;wd. ,it rktha;g;G 
gpiofs; vdg;gLfpd;wd. 

 gpioia tpOf;fhl;Lg; gpioahf Fwpg;gplyhk;. 

 x vd;w msitia mstpLk; nghOJ Jy;ypaj; jd;ik 
    vdpy; 

tpOf;fhl;Lg; gpio = 
    x 100% 

ghpkhzq;fspd; gFg;gha;T 

 ,aw;gpay; msT xd;wpd; ghpkhzq;fs; vd;gJ mbg;gil msTfspd; 
mLf;FfshFk;. 

 ghpkhzKs;s mikg;Gfs; 

 gpshq;f; khwpyp> <h;g;gpay; khwpyp 

 ghpkhzkw;w miyfs; 

 jphpG> Nfhzk;> xg;glh;j;jp 
 

ghpkhzg; gFg;gha;tpd; gad;fs; 
 ,aw;gpay; msT xd;iw Xh; myfpLk; KiwapypUe;J kw;Nwhh; myfpLk; 

Kiwf;F  khw;w ,aYk; 
 nfhLf;fg;gl;l rkd;ghL ghpkhzq;fs; mbg;gilapy; rhpnad Nrhjpf;f 

,aYk;. 
 ntt;NtW ,aw;gpay; msTf;fpilNaahd njhlh;ig epWt ,aYk;. 

 

khwhj gpiofs; 
 njhlh;r;rpahd fhl;rpg; gjpTfspy; xNu khjphpahd gpio kPz;Lk; kPz;Lk; 

Vw;g;gl;lhy; mJ khwhj gpio vdg;gLk;. 
Kiwahd gpiofs; 

 Fwpg;gpl;l %yf; fhuzk; my;yJ mikg;gpdhy; Vw;gLtJ Kiwahd gpiofs; 
MFk;. 
 

nkhj;jg; gpiofs; 
 fPo;f;Fwpg;gpl;l fhuzq;fSs; VNjDk; xU fhuzk; / xd;wpw;F 

Nkw;gl;ltw;why; nkhj;jg; gpiofs; Vw;gLfpd;wd. 

 fUtpia Kiwahfg; nghUj;jhik 

 msTfisg; ghh;j;J vOJk; NghJ jtwhfg; gjpT nra;jy; 

 Kd;ndr;rhpf;if eltbf;iffisAk; gpioapd; %yf; fhuzj;ijAk; 
fUj;jpy; nfhs;shik. 

 fzf;fPl;by; jtwhd kjpg;Gfisg; gad;gLj;Jjy;. 
rktha;g;G gpiofs; 

 kPz;Lk; kPz;Lk; xNu mstpid mstPL nra;Ak; NghJ xd;Wf;nfhd;W 
khWglyhk;.> Vnddpy; gbfj;jpd; mOj;j kpd; tpisT (piezo electric) jj;Jt 
mbg;gilapy; nray;gLfpwJ. 

 Fthh;l;]; gbfq;fs; cah; mjph;ntz;zpy; mjph;Twf; $bait 
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 ,t;tjph;Tfisf; nfhz;L NeukhdJ jputg; gbff; fhl;rp mikg;gpd; 
(Liquid Crystal Display) %yk; fhz;gpf;fg;gLfpwJ. 

mZf;fbfhuk; 
 rPrpak; mZtpy; Vw;gLk; rPuhd mjph;Tfspd; mbg;gilapy; ,f;fbfhuk; 

nray;gLfpwJ 
 ,f;fbfhuq;fs; 1013 nehbfspy; xU gq;F vd;w mstpy; Jy;ypaj;jd;ik 

ngw;Ws;sd. 
mstPL nra;jypy; gpiofs; 

 ,aw;gpay; msT xd;iw mstPL nra;Ak; nghOJ Vw;gLk; epiyaw;w jd;ik 
gpio vdg;gLk;. ,aw;gpay; mstpd; cz;ikahd kjpg;gpw;Fk; mse;jwpag;gl;l 
kjpg;gpw;Fk; ,ilNa cs;s NtWghL gpioahFk;. 

,Ujl;L juhR 
 filfspy; gad;gLfpwJ. 

,aw;gpay; juhR 
 kpy;ypfpuhk; mstpw;F nghUs;fspd; epiwia Jy;ypakhf msf;f cjTfpwJ. 

 

vilia mstpLjy; 
 nghUspd; kPJ nray;gLk; <h;g;gpay; tpirapd; kjpg;G  
 nghUspd; vil vdg;gLk; 
 ,lj;jpw;F ,lk; khWgLk;. 
 vil = epiw x Gtp <h;g;G KLf;fk; 

RUs;tpy; juhR 
 RUspy; Vw;gLk; ePl;rp nfhz;L vil mstplg;gLfpwJ. 

kUj;Jt vil mstp 
 kdpjh;fspd; vilfis mstpl gad;gLfpwJ. 

vz;zpyf;fj; juhR / b[pl;ly; juhR 
 vilfis tpiue;Jk;> Jy;ypakhfTk; mstpl cjTfpwJ. 
 jphpG mstp jj;Jtj;jpd; mbg;gbilapy; nray;gLfpwJ. 

vil Nkil 
 kpf mjpf vil nfhz;l RikAe;J Nghd;wtw;wpd; vilia mwpa cjTfpwJ. 
 jphpGkhdp jj;Jt mbg;gilapy; mbg;gilapy; nray;gLfpwJ. 

ePh;ktpay; vil mstp 
 gS J}f;fpapdhy; cah;j;jg;gLk; ngUk; gSthd nghUl;fspd; vilfis 

ePh;ktpay; tpirfis gad;gLj;jp mstpl cjTfpwJ. 
Neuj;ij mstpLjy; 
 #hpaf; fbfhuk; 

 nghUspdhy; cUthFk; epoypd; ePsk; khWgLk; jj;Jtj;jpd; %yk; 
nray;gLfpwJ. ePh;f;fbfhuk;> kzy; fbfhuk;> ve;jputpay; fbfhuk;> Fthh;l;]; 
fbfhuk; Fthh;l;]; gbfy; fbfhuq;fs; rpwe;j nray;jpwDk; 109 nehbfspy; 
xUgq;F vd;w mstpy; Jy;ypaj; jd;ik ngw;Ws;sd. 
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mstPL 
 njhpe;j> cWjpg;gLj;jg;gl;l msNthL> njhpahj msit xg;gpl;Lg; ghh;g;gJ 

mstPL vdg;gLk; 
 
myF 

 njhpe;j cWjpgLj;jg;gl;l msT myF vdg;gLk;. 
v.fh :  

 kPl;lh;> fpNyhfpuhk; 

 nrd;idapypUe;J kJiu 480 fp.kP njhiytpy; cs;sJ. 

 ,jpy; fp.kP vd;gJ myF. 
 
jpl;l mstPL 

 ve;j XH mstPLk;> midj;J epiyfspYk; midtUf;Fk; xNu khjphpahd 
msitj;jhd; ju Ntz;Lk;. ,jidNa jpl;l mstPL vd;fpNwhk;. 

 jpl;l mstPl;by; gad;gLj;jg;gLk; myFfs; jpl;l myFfs; 
v.fh.  

 Kok;> rhz; Nghd;w msTfs; xUnthUf;nfhUth; NtWgLk;. ,it 
jpl;l myFfs; fpilahJ. 

 Mdhy; kPl;lh;> fpNyhfpuhk;> tpehb Nghd;wit jpl;l myFfs;. 
 
 

Kd;dPLfs; 

10-1 = nlrp 101 = nlfh 

10-2 = nrd;b 102 = n`f;lh 

10-3 = kpy;yp 103 = fpNyh 

10-6 = ikf;Nuh 106 = nkfh 

10-9 = NeNdh 109 = [pfh 

10-12 = gpf;Nfh 1012 = nluh 

10-15 = ‡n gk;N lh 1015 = gPl;lh 
 

mbg;gil msTfs; 
 rpy msTfis> NtW ve;j msTfisf; nfhz;Lk; ngw ,ayhJ. ,tw;iw 

mbg;gil msTfs; vd;fpNwhk;. 
 mbg;gil msTfis mse;J mwpAk; myFfs; mbg;gil myFfs;. 

 

top msTfs; 
 mbg;gil msTfspypUe;J ngwg;gLk; msTfs; top msTfs; 

,aw;gpay; msitfs; kw;Wk; myFfs; 
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goq;fhy myF Kiwfs; 
 FPS Kiw  

 mb> gTz;L> tpehb (Foot, Pound Second) 
  CGS Kiw  

 nrd;bkPl;llh;> fpuhk; tpehb (Centimetre, Gram, Second) 
 MKS Kiw 

 kPl;lh;> fpNyhfpuhk;> tpehb (Metre, Kilogram, Second) 
 

S.I. myF Kiw 
 xU rPuhd xOq;FKiwiag; gpd;gw;Wtjw;fhf 1960-Mk; Mz;by; gd;dhl;L 

myF Kiw S.I. (System International) myF Kiw cUthf;fg;gl;lJ. 
 S.I. Kiwkhw;wq;fSld; $ba M.K.S. Kiw(Rationalized metre kilogram 

second Ampere) 
 S.I. Kiwapy; 7 mbg;gil msTfSk; 2 Jiz msTfSk; cs;sd. 

 

,aw;gpay; msTfs; myFfs; FwpaPL 

ePsk; kPl;lh; M 

epiw fpNyhfpuhk; Kg 

fhyk; nehb S 

kpd;Ndhl;lk; Mk;gpah; A 

ntg;gepiy nfy;tpd; K 

xspr;nrwpT Nfz;lyh cd 

nghUspd; msT Nkhy; mol 

 
ePsj;ij msj;jy; 

 ePsk; vd;gJ ,uz;L Gs;spfSf;F ,ilg;gl;l njhiyT 

 myF  kPl;lh; 
 
 

 
 

 fphpg;lhd; kpd;dpwf;f tpsf;fpy; fphpg;lhd; - 86 vd;w jdpj;jdpahd 
mZf;fshy; ckpog;gl;l MuQ;R - rptg;G xspapd; 1>650>763.73 miy-ePsq;fs; 
xUgbj;ju kPl;lUf;F rkk;. 

 
epiwia msj;jy; 

 nghUs; xd;W ngw;Ws;s gUg;nghUspd; msT epiw vdg;gLk;. 
 ,J ntg;g epiyiaAk;> mOj;jj;ijAk; nghUj;jjy;y> epiwahdJ ,lj;jpw;F 

,lk; khWglhJ. 
 epiwapd; myF fpNyh fpuhk;. 

msT S.I.myF gd;klq;F Jizg;gd;klq;F 

ePsk; kPl;lh; fpNyh kPl;lh; kpy;yp kPl;lh; nrd;b kPl;lh; 
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msT S.I. myF gd;klq;F Jizg;gd;klq;F 

epiw fpNyh fpuhk; Ftpz;lhy; nkl;hpf;ld; kpy;yp fpuhk;> fpuhk; 
 

 gpuhd;rpy; ghhPRf;F mUfpy; rt;nu]; vd;w ,lj;jpy; vilfs; kw;Wk; 
mstPLfspd; midj;Jyf epWtdj;jpy; itf;fg;gl;Ls;s gpshl;bdk; - 
,hpbak; cNyhff; fyitapyhd cUsiapd; efypd; epiw xU 
fpNyhfpuhkpw;Fr; rkk;. 
 

fhyj;ij msj;jy; 
 Neuk; vd;gJ ,uz;L epfo;TfSf;F ,ilg;gl;l fhy msT. 
 ,jd; myF tpehb 

 
msT S.I. myF gd;klq;F Jizg;gd;klq;F 
fhyk; tpehb epkplk;> kzp ehs;> thuk; kpy;yp tpehb> ikf;Nuh tpehb 

 
 xU gbj;ju nehb vd;gJ rPrpak; - 133 mZtpd; ,Uk mb Mw;wy; 

epiyfspd; kPEz;zpa kl;lq;fSf;fpilNa rPuhd ghpkhw;wk; epfo;tjhy;> 
Vw;gLk; fjph;tPr;rpw;Fhpa 9 192 631 770 miyTf; fhyq;fshFk;. 

 
kpd;Ndhl;lk; 

 S.I. myF Kiwapy; kpd;Ndhl;lj;jpw;fhd myF Mk;gpah;. 
 ntw;wplj;jpy; xU kPl;lh; ,ilntspapy; itf;fg;gl;l Gwf;fzpf;fj;jf;f 

FWf;Fg; gug;G cila ,U Kbtpy;yh ePsq;fs; cila ,izf; flj;jpfs; 
topNa xU kPl;lh; ePsj;jpy; ghAk; rPuhd kpd;Ndhl;lk; mt;tpU 
flj;jpfSf;fpilNa 2 x 107 N  tpiria Vw;gLj;jpdhy; mk;kpd;Ndhl;lk; xU 
Mk;gpah; vdg;gLk;. 
 

ntg;gepiy 
 S.I. Kiwapy; ntg;gepiyapd; myF nfy;tpd;. 

 

nfy;tpd; 
 nfy;tpd; vd;gJ ePhpd; Kg;Gs;spapy; ntg;g ,af;ftpaypd; ntg;gepiyapy;          gpd;dg;gFjpahFk;. 

 
Kg;Gs;sp ntg;gepiy 

 ePhpd; njtpl;L ePuhtp> J}aePh; kw;Wk; cUFk; gdpf;fl;b Mfpa %d;Wk; 
rkepiyapy; cs;s ntg;gepiy. 

 273 K = 00 C 
 - 2730C vd;gJ (0K) jdpr;Rop ntg;gepiy. 
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xspr;nrwpT 
 S.I. Kiwapy; xspapd; nrwpit msf;fg; gad;gLk; myF Nfz;byh MFk;. 
 xsp%yk; xd;W ckpOk; 540 x 1012 Hz mjph;ntz; cila xw;iw epwf; 

fjph;tPr;rpd; nrwpT> xU Fwpg;gpl;l jpirapy; xU ];bNubaDf;F 
     thl; 

vdpy; mj;jpirapy; xspr;nrwpT xU Nfz;byh MFk;. 
 vhpAk; nkOFth;j;jp xd;W ntsptpLk; xspapd; nrwpT Njhuhakhf xU 

Nfz;byh MFk;. 
 

nghUspd; msT 
 S.I. myF Kiwapy; nghUspd; msT Nkhy; vd;w myfhy; msf;fg;gLfpwJ. 
 0.012 fpNyhfpuhkpy; cs;s fhh;gd; - 12 mZf;fs; Nghd;w gy mbg;gilj; 

Jfs;fis cs;slf;fpa nghUspd; msT Nkhy; vdg;gLk;. 
,aw;gpay; msTfs; 

myFfs; FwpaPL 
Jiz msTfs; 

jsf;Nfhzk; Nubad; 
];bNubad; 

rad 

sr jpz;kf; Nfhzk; 
 

jsf;Nfhzk; 
 S.I.Kiwapy; jsf;Nfhzj;jpd; myF Nubad; 
 Nubad; vd;gJ tl;lj;jpd; Muj;jpw;Fr; rkkhd ePsk; nfhz;l tl;ltpy; 

mikf;Fk; NfhzkhFk;. 

 
jpz;kf; Nfhzk; 

 S.I. Kiwapy; jpz;kf; Nfhzj;jpd; myF ];bNubad;. 
 jpzkf; Nfhzk; vd;gJ r MuKs;s Nfhsj;jpd; ikaj;jpy; A gug;Gs;s 

mf;Nfhs Gwg;gug;gpd; xU gFjp Vw;gLj;Jk; NfhzkhFk;. 
 
 
 
 
 
 
 
 
 

 gug;G A = r2 
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top msTfs; 
 S.I. myF Kiwapy; 22 top msTfs; cs;sd. 
 mbg;gil msTfshy; Fwpg;gplf; $ba msTfis top msTfs; vdyhk;. 

v.fh.:  

 gug;G> fd msT> mlh;j;jp 
 

top msTfs; 
,aw;gpay; msTfs; rkd;ghL myF 

gug;G ePsk; x mfyk; m2 

fdmsT (gUkd;) gug;G x cauk; m3 

jpirNtfk; ,lg;ngah;r;rp / fhyk; ms-1 

KLf;fk; jpirNtfk;/fhyk; ms-2 

Nfhzj; jpirNtfk; Nfhz ,lg;ngah;r;rp / fhyk; rads-1 

Nfhz KLf;fk; Nfhz jpir Ntfk; / fhyk; rads-2 

mlh;j;jp epiw/fd msT kgm-3 

ce;jk; epiw x jpirNtfk; kgms-1 

epiykj;j jpUg;G jpwd; epiw x (njhiyT)2 kgm2 

tpir epiw x KLf;fk; kgms-2 (m) N 
(epA+l;ld;) 

mOj;jk; tpir/<h;g;G Nm-2 (m) Pa 
(gh];fy;) 

Mw;wy; (Ntiy) tpir x njhiyT Nm (m) J ([_y;) 
fzj;jhf;F tpir tpir x fhyk; NS 

gug;G ,Otpir tpir x ePsk; Nm 

tpirapd; jpUg;Gj;jpwd; tpir x njhiyT Nm 

kpd;D}l;lk; kpd;Ndhl;lk; x fhyk; As (m) $Yk; 
kpdNdhl;l mlh;j;jp kpd;Ndhl;lk; / gug;G Am-2 

fhe;jj; J}z;ly; tpir / (kpd;Ndhl;lk; x ePsk;) NA-1m-1 (m) nl];yh 

jpwd; Ntiy/fhyk; Nms-1 (m) thl; 

Row;rp Muk; njhiyT m 

mjph;ntz; 1/fhyk; n`h;l;]; 

jifT tpir/gug;G Nm2 (m) gh];fy; 
 

S.I. myFfisAk; mtw;wpd; FwpaPLfisAk; gad;gLj;jypy; gpd;gw;w Ntz;ba 
tpjpfSk; kuGfSk;. 

 mwptpay; mwpQh;fspd; ngah;fshy; toq;fg;gLk; myFfis vOJk; nghOJ 
Kjy; vOj;J nghpa vOj;jhf ,Uf;ff; $lhJ. 
v.fh. : newton, henry, watt 
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 mwptpay; mwpQh;fspd; ngah;fshy; toq;fg;gLk; myFfspd; FwpaPLfis 
vOJk;nghOJ nghpa vOj;jhy; vOj Ntz;Lk;. 

v.fh. : newton N, henry H, Watt  W 
 

 Fwpg;gpl;l ngauhy; toq;fg;glhj myFfspd; FwpaPLfis rpwpa vOj;jhy; 
(small) vOj Ntz;Lk;. 

v.fh. : metre  m, kilogram  k 

 
 myFfspd; FwpaPLfSf;F ,WjpapNyh my;yJ ,ilapNyh epWj;jw;Fwpfs; 

Nghd;w ve;jf; FwpfisAk; ,lf;$lhJ. 

v.fh. : 50m  rhp> 50m,  jtW 
 

 myFfspd; FwpaPLfis gd;ikapy; vOjf; $lhJ. 

v.fh. : 10kg  rhp> 10kgs>  jtW 
 

 ntg;gepiyia Kelvin myfhy;Fwpg;gpLk; NghJ bfphp Fwpia ,lf;$lhJ. 

v.fh. 273K  rhp> 2730K>  jtW 
 

 nry;rpa]; mstpy; ntg;gepiyiaf; Fwpg;gpLk; NghJ bfphp Fwpapl Ntz;Lk;. 

v.fh. : 100C  jtW> 1000C  rhp 
 

 myFfspd; FwpaPLfis tFf;Fk; NghJ kl;Lk; rhpTf; Nfhl;bidg; 
gad;gLj;jyhk;. Mdhy; xd;Wf;F Nkw;gl;l rhpTf;NfhLfisg; 
gad;gLj;jf;$lhJ. 

v.fh. : ms-1 (my;yJ) m/s  rhp> 

JK/mol (my;yJ) JK-4 mol-1  rhp 

J/K/mol  jtW 
 

 vz;zpw;Fk;> myfpd; FwpaPl;bw;Fk; ,ilapy; ,ilntsp tpl Ntz;Lk;. 

v.fh. : 2.3m  jtW> 2.3 m  rhp> 

kgms-2  jtW> kg m s-2   rhp 
 
 

 Vw;Wf;nfhs;sg;gl;l FwpaPLfis kl;LNk gad;gLj;j Ntz;Lk;. 
v.fh. :  ampere vd;gij vOJjy; 

   amp  jtW> am  jtW>  

   A  rhp 
   second vd;gij vOJjy; 

   sec  jtW 

   S  rhp 
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 ve;jNthh; ,aw;gpay; mstpd; vz; kjpg;igAk; mwptpay; Kiwg;gbNa vOj 
Ntz;Lk;. 
v.fh.: ghjurj;jpd; mlh;j;jp 

  13600 kg m-3   jtW> 

     kg m-3  rhp 
 

myFfs;  
1 kpy;yp fpuhk;  = 10-6 fp.fp = 10-3 fpuhk; 
1 Ftpz;lhy;  = 100 fp.fp 
1 ld;    = 1000 fp.fp 
1 thdpay; myF (AU)  = 1.495 x 1011 m 
1 xspahz;L  = 9.467 x 1015 m 
1 ghh;nrf;   = 3.26 xsp Mz;L = 3.084 x 1016m 
 

nghpa kw;Wk; rpwpa ,aw;gpay; msTfisf; Fwpg;gpLjy; 
ePsj;ij mstpLjy; 

 kpfr;rpwpa msTfis> mstpl> nth;dpah; msT Nfhy; gad;gLfpwJ. 
 ,jd; %yk; 0.1 kPl;lh; (m) 0.01 nr.kP mstpw;Fr; rhpahf mstpl KbAk;. 
 ,r;rpwpa msNt kPr;rpw;wsT vdg;gLk;. 
 nth;dpah; msTNfhypd; 1. Neh;gpio 2. vjph; gpio vd ,Utif gpiofs; 

Vw;gl tha;g;Gz;L. 
 

jpUF mstp 
 kpfr; rpwpa nghUs;fspd; ghpkhzq;fis 0.001 nr.kP msTf;Fj; Jy;ypakhf 

msf;fg; gad;gLk; fUtp jpUF mstp. 
 jpUFj; jj;Jtj;jpd; mbg;gilapy; ,aq;FfpwJ. 
 ,Utif gpiofs; cs;sd. 

1. Neh;gpio   2. vjph;gpio 
 

kpfg; nghpa njhiyTfis mstpLjy;  
xsp Mz;L 

 xspahdJ ntw;wplj;jpy; Xh; Mz;by; nry;yf;$ba njhiyT. 
 fle;j njhiyT = xspapd; jpirNtfk; x 1 Mz;L 
 1 xsp Mz;L = 3 x 108 x 103 m/s x 1 Mz;L (nehbfspy;) 

= 3 x 108 x 365.25 x 24 x 60 x 60  

= 9.467 x 1015 m 
 

thdpay; myF 
 Gtpapd; ikaj;jpypUe;J> #hpadpd; ikak; tiu cs;s ruhrhpj; njhiyT 

thdpay; myF. 
 1 thdpay; myF (A.U) = 1.496 x 1011m 

1.36 x 10
4
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 GtpapypUe;J epyT my;yJ Nfhs; xd;wpd; njhiyT Nghd;w ePz;l 
njhiyTfisf; fzf;fpl rpwg;G Kiwfs; gpd;gw;wg;gLfpd;wd. 

 NubNah vjpnuhspg;G Kiw 

 Nyrh; Jbg;G Kiw 

 ,lkhW Njhw;w Kiw 
 

Nyrh; Jbg;G Kiw 
 GtpapypUe;J epytpd; njhiytpid Nyrh; Jbg;Gfs; nfhz;L fzf;fplyhk;. 
 jpwd;kpf;f gug;gpfs; (transmitter) %yk;> Nyrh; Jbg;Gfs; epiyit Nehf;fp 

mDg;gg;gLk;. 
 ,e;jj; Jbg;Gfs; epyTg; gug;ghy; vjpnuhspf;fg;gl;L kPz;L tUk;. 
 Jbg;Gfis mDg;Gtjw;Fk;> Vw;gjw;Fk; ,ilg;gl;l fhyk; Jy;ypakhff; 

fzf;fplg;gLk;. 

t  fhy ,ilntsp 

c  Nyrh; Jbg;Gfspd; jpirNtfk; 

njhiyT = d = 
    

 
epiwiaf; fzf;fpLjy; 
rhjhuz juhR 

 fpilj;jsg; gl;iliag; gad;gLj;jp nghUs;fspd; epiwahdJ> jpl;lf; Fwpg;G 
epiwfSld; xg;gpl;L mstpl cjTfpwJ. 

 

ghpkhzg; gFg;gha;tpd; tuk;Gfs; 
 ,k;Kiwapy; ghpkhzkw;w khwpypfspd; kjpg;Gfisf; fzf;fpl ,ayhJ. 
 mLf;Ff;Fwp kw;Wk; jphpNfhzkpjp Nghd;w rhh;Gfs; mlq;fpa 

rkd;ghLfSf;F ,k;Kiwiag; gad;gLj;j ,ayhJ. 
 %d;wpw;Fk; Nkw;gl;l ,aw;gpay; msTfs; cs;slq;fpa rkd;ghLfSf;F 

,k;Kiwiag; gad;gLj;j ,ayhJ.  
 rkd;ghl;bid ghpkhz mstpy; kl;LNk rhpah> ,y;iyah vd nka;g;gpf;f 

KbAk;. 
 

mbg;gil msTfspd; ghpkhzq;fs; : 
mbg;gil msT ghpkhzk; 

ePsk; L 

epiw M 

fhyk; T 

ntg;gepiy K 

kpd;Ndhl;lk; A 

xspr;nrwpT cd 

nghUspd; msT mol 
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 rw;W khWgl;l kjpg;Gfs; fpilg;gJz;L> ,t;tif gpiofs; Kiwg;gb 
Vw;gLtjpy;iy. rktha;g;G Kiwapy; Vw;gLfpd;wd. ,it rktha;g;G 
gpiofs; vdg;gLfpd;wd. 

 gpioia tpOf;fhl;Lg; gpioahf Fwpg;gplyhk;. 

 x vd;w msitia mstpLk; nghOJ Jy;ypaj; jd;ik 
    vdpy; 

tpOf;fhl;Lg; gpio = 
    x 100% 

ghpkhzq;fspd; gFg;gha;T 

 ,aw;gpay; msT xd;wpd; ghpkhzq;fs; vd;gJ mbg;gil msTfspd; 
mLf;FfshFk;. 

 ghpkhzKs;s mikg;Gfs; 

 gpshq;f; khwpyp> <h;g;gpay; khwpyp 

 ghpkhzkw;w miyfs; 

 jphpG> Nfhzk;> xg;glh;j;jp 
 

ghpkhzg; gFg;gha;tpd; gad;fs; 
 ,aw;gpay; msT xd;iw Xh; myfpLk; KiwapypUe;J kw;Nwhh; myfpLk; 

Kiwf;F  khw;w ,aYk; 
 nfhLf;fg;gl;l rkd;ghL ghpkhzq;fs; mbg;gilapy; rhpnad Nrhjpf;f 

,aYk;. 
 ntt;NtW ,aw;gpay; msTf;fpilNaahd njhlh;ig epWt ,aYk;. 

 

khwhj gpiofs; 
 njhlh;r;rpahd fhl;rpg; gjpTfspy; xNu khjphpahd gpio kPz;Lk; kPz;Lk; 

Vw;g;gl;lhy; mJ khwhj gpio vdg;gLk;. 
Kiwahd gpiofs; 

 Fwpg;gpl;l %yf; fhuzk; my;yJ mikg;gpdhy; Vw;gLtJ Kiwahd gpiofs; 
MFk;. 
 

nkhj;jg; gpiofs; 
 fPo;f;Fwpg;gpl;l fhuzq;fSs; VNjDk; xU fhuzk; / xd;wpw;F 

Nkw;gl;ltw;why; nkhj;jg; gpiofs; Vw;gLfpd;wd. 

 fUtpia Kiwahfg; nghUj;jhik 

 msTfisg; ghh;j;J vOJk; NghJ jtwhfg; gjpT nra;jy; 

 Kd;ndr;rhpf;if eltbf;iffisAk; gpioapd; %yf; fhuzj;ijAk; 
fUj;jpy; nfhs;shik. 

 fzf;fPl;by; jtwhd kjpg;Gfisg; gad;gLj;Jjy;. 
rktha;g;G gpiofs; 

 kPz;Lk; kPz;Lk; xNu mstpid mstPL nra;Ak; NghJ xd;Wf;nfhd;W 
khWglyhk;.> Vnddpy; gbfj;jpd; mOj;j kpd; tpisT (piezo electric) jj;Jt 
mbg;gilapy; nray;gLfpwJ. 

 Fthh;l;]; gbfq;fs; cah; mjph;ntz;zpy; mjph;Twf; $bait 
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 ,t;tjph;Tfisf; nfhz;L NeukhdJ jputg; gbff; fhl;rp mikg;gpd; 
(Liquid Crystal Display) %yk; fhz;gpf;fg;gLfpwJ. 

mZf;fbfhuk; 
 rPrpak; mZtpy; Vw;gLk; rPuhd mjph;Tfspd; mbg;gilapy; ,f;fbfhuk; 

nray;gLfpwJ 
 ,f;fbfhuq;fs; 1013 nehbfspy; xU gq;F vd;w mstpy; Jy;ypaj;jd;ik 

ngw;Ws;sd. 
mstPL nra;jypy; gpiofs; 

 ,aw;gpay; msT xd;iw mstPL nra;Ak; nghOJ Vw;gLk; epiyaw;w jd;ik 
gpio vdg;gLk;. ,aw;gpay; mstpd; cz;ikahd kjpg;gpw;Fk; mse;jwpag;gl;l 
kjpg;gpw;Fk; ,ilNa cs;s NtWghL gpioahFk;. 

,Ujl;L juhR 
 filfspy; gad;gLfpwJ. 

,aw;gpay; juhR 
 kpy;ypfpuhk; mstpw;F nghUs;fspd; epiwia Jy;ypakhf msf;f cjTfpwJ. 

 

vilia mstpLjy; 
 nghUspd; kPJ nray;gLk; <h;g;gpay; tpirapd; kjpg;G  
 nghUspd; vil vdg;gLk; 
 ,lj;jpw;F ,lk; khWgLk;. 
 vil = epiw x Gtp <h;g;G KLf;fk; 

RUs;tpy; juhR 
 RUspy; Vw;gLk; ePl;rp nfhz;L vil mstplg;gLfpwJ. 

kUj;Jt vil mstp 
 kdpjh;fspd; vilfis mstpl gad;gLfpwJ. 

vz;zpyf;fj; juhR / b[pl;ly; juhR 
 vilfis tpiue;Jk;> Jy;ypakhfTk; mstpl cjTfpwJ. 
 jphpG mstp jj;Jtj;jpd; mbg;gbilapy; nray;gLfpwJ. 

vil Nkil 
 kpf mjpf vil nfhz;l RikAe;J Nghd;wtw;wpd; vilia mwpa cjTfpwJ. 
 jphpGkhdp jj;Jt mbg;gilapy; mbg;gilapy; nray;gLfpwJ. 

ePh;ktpay; vil mstp 
 gS J}f;fpapdhy; cah;j;jg;gLk; ngUk; gSthd nghUl;fspd; vilfis 

ePh;ktpay; tpirfis gad;gLj;jp mstpl cjTfpwJ. 
Neuj;ij mstpLjy; 
 #hpaf; fbfhuk; 

 nghUspdhy; cUthFk; epoypd; ePsk; khWgLk; jj;Jtj;jpd; %yk; 
nray;gLfpwJ. ePh;f;fbfhuk;> kzy; fbfhuk;> ve;jputpay; fbfhuk;> Fthh;l;]; 
fbfhuk; Fthh;l;]; gbfy; fbfhuq;fs; rpwe;j nray;jpwDk; 109 nehbfspy; 
xUgq;F vd;w mstpy; Jy;ypaj; jd;ik ngw;Ws;sd. 
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 tpirahdJ xU Neh;Nfhl;by; rPuhd ,af;fj;jpy; my;yJ Xa;Tepiyapy; cs;s 

xU nghUis ,jd; epiyapypUe;J khw;Wk; my;yJ khw;w Kaw;rpf;Fk; js;Sjy; 
my;yJ ,Oj;jy; nraNy tpir MFk;. 

 ,J xU jpir msTU MFk;. 
 tpirapd; myF epA+l;ld; (N) my;yJ fpNyhfpuhk; kPl;lh; nrfz;L-2 

 

 
 1 fpfp vil = 9.8 N 

epiw vil 

1. gUg;nghUs; msNt xU nghUspd; 
epiw xU nghUspd; epiw mjd; 
epiykj;jpd; msT MFk;  

xU nghUspd; kPJ nray;gLk; <h;g;G 
tpirapd; msNt mjd; vilahFk; 

myF fp.fp myF fp.fp vil my;yJ epA+l;ld; 

jpirapyp msTU m =               jpir msTU      =           

Nfhy; juhrpidf; nfhz;L gbj;ju 
epiwAld; xg;gpl;L epiw 
mstplg;gLfpwJ 

tpy; juhrpidf; nfhz;L 
mstplg;gLfpwJ 

mz;lj;jpy; cs;s midj;Jf; 
Nfhs;fspYk; epiw khwhky; ,Uf;Fk;. 
Gtpapy; nghUs; mike;Js;s ,lk;, 
cauk; Mfpatw;iwg; nghWj;J mjd; 
epiw khWtjpy;iy 

<h;g;G tpir ntt;NtW Nfhs;fspy; 
ntt;Ntwhf ,Uf;Fk;. Gtpapy; <h;g;G 
tpir ,lk;, cauk; Mfpatw;iwg; 
nghWj;J khWtjhy; nghUspd; 
vilAk; ,lj;jpw;F ,lk; khWgLk;  

 
tpirapd; jpUg;Gj;jpwd; 

 nghUnshd;wpd; kPJ tpir nray;gLk; NghJ mjd; mr;irg; gw;wpr; 
Royf;$ba Row;W tpisit tpirapd; jpUg;Gj;jpwd; vd;fpNwhk;. 

 nray;gLk; tpirapd; vz;kjpg;igAk; mr;Rf;Fk; tpir nray;gLk; Gs;spf;Fk; 
,ilNaAs;s nrq;Fj;Jj; njhiyitAk; ngUf;fp tUk; njhif tpirapd; 
jpUg;Gj;jpwd; MFk;. 

 jpUg;Gj;jpwd; = F X d 

 myFNm ,J xU jpir msTU 
 
 
 
 

tpir 

jdp  Cry; tpjp T =       

F = ma 
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Ntiy 
 xU nghUspd; kPJ nrYj;jg;gLk; tpirahy; nra;ag;gLk; Ntiy vd;gJ 

tpir kw;Wk; tpirapd; jpirapy; nghUspd; ,lg;ngah;r;rp Mfpatw;wpd; 
ngUf;fy; gyDf;Fr; rkk; 

 ,J xU jpir msTU. myF epA+l;ld; kPl;lh; my;yJ [Py; 

 W = F x S 

 Ntiy = tpir X ,lg;ngah;r;rp 
 
jpwd; 

 XuyF Neuj;jpy; nra;ag;gLk; NtiyNa jpwd; vd;fpNwhk; 
jpwd; = Ntiy / vLj;Jf; nfhz;l Neuk; 

 P = 
   

 myF =  [Py; / tpdhb my;yJ thl; (w) my;yJ Fjpiuj;jpwd; 

 1 Fjpiuj;jpwd; = 746 thl; 

 1 fpNyhthl; kzp = 1000  J/S X 60 X 60 X S = 3.6 X 10
6
J 

 

 

 

 

 Neuj;ijg; nghWj;J xU nghUspd; epiyapy; Vw;gLk; njhlh;r;rpahd khw;wNk 
mg;nghUspd; ,af;fk; MFk; 

 
tiffs; 

1. jd;dpr;irahd ,af;fk; 
2. ,lg;ngah;r;rp ,af;fk; 
3. Row;rp ,af;fk; 
4. mjph;T my;yJ miyT ,af;fk; 

 
jpirapyp msTU 

 vz;kjpg;ig kl;Lk; ngw;wpUf;Fk; msTUfSf;F jpirapyp (];Nfyhh;) 
msTUfs; vd;W ngah;. 

 v.fh: epiy, ePsk;, gUkd;, mlh;j;jp 
 

jpir msTUfs;  
 vz;kjpg;igAk; jpirg;gz;igAk; ngw;wpUf;Fk; msTUfSf;F jpir 

msTUfs; (ntf;lu;) vd;W ngah;. 
v.fh: jpirNtfk;> ,lg;ngah;r;rp, ce;jk;> vil 

 

Ntfk; 
 xU nghUs; xU tpdhb Neuj;jpy; flf;Fk; njhiyT mjd; Ntfk; vdg;gLk; 

,af;fk; 
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 ,J xU jpirapyp msTU. myF kP/tp 

 
,lg;ngah;r;rp 

 xU nghUspd; njhlf;f ,Wjp epiyfSf;F ,ilNa xU Fwpg;gpl;l 
jpiriaf; nfhz;l Neh;Nfhl;L ghijapd; ePsk; MFk;. 

 
njhiyT ,lg;ngah;r;rp 

xU nghUs; fle;j ghijapd; nkhj;j 
ePsk;  

Fwpg;gpl;l jpirapy; xU nghUs; Neh; 
Nfhl;Lg; ghijapy; fle;j kpff; Fiwe;j 
ePsk; 

jpirapyp msTU  jpir msTU 
ghijiag; nghWj;J khWgLk; ghijiag; nghWj;J khWtjpy;iy. 

njhlf;f kw;Wk; ,Wjpg; Gs;spia 
nghWj;Nj ,lg;ngah;r;rp mikAk; 

S = Vt     

njhiyT = Ntfk; X Neuk; 
           
,lg;ngah;r;rp = jpirNtfk; X Neuk; 

 
jpir Ntfk; 

 xU nghUs; xU Fwpg;gpl;l jpirapy; xU tpdhb Neuj;jpy; milAk; 
,lg;ngah;r;rp MFk;. 

 
 ,J xU jpir msTU. myF kP/tp 

 
KLf;fk; 

 xU tpdhb Neuj;jpy; xU nghUspd; jpirNtfj;jpy; Vw;gLk; khw;wk; KLf;fk; 
vdg;gLk;. 

 ,J xU jpir msTU. myF kP/tp2 

 KLf;fk; = jpir Ntfk; / Neuk; 
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rPuhd KLf;fk; nfhz;l nghUspd; ,af;fr; rkd;ghLfs; 
 V = u + at 

 u - njhlf;f jpirNtfk; 

 v - ,Wjp jpirNtfk; 

 a - rPuhd KLf;fk; 
 t - Neuk; 

 S = ut + ½ at 
2
 

 V
2
 = u

2
 + 2as 

 
 
 

 xU nghUspd; Mw;wy; vd;gJ mJ nra;a ,aYk; Ntiyapd; msitf; 
Fwpf;Fk;. myF [Py;. 

 Mw;wy; gy tifg;gLk; mit ,ae;jpu Mw;wy;, ntg;g Mw;wy;, xsp Mw;wy;, 

xyp Mw;wy;, kpd;dhw;wy;, Ntjp Mw;wy;, mZ Mw;wy; 
 
,ae;jpu Mw;wy; tif 

1. epiy Mw;wy; 
2. ,af;f Mw;wy; 

 
epiy Mw;wy; 

 xU nghUis Gtp <h;g;G tpirf;F vjpuhf cah;j;Jk; NghJ nra;ag;gLk; 
Ntiy mg;nghUspd; epiyahw;wy; MFk;. 

 m epiw nfhz;l xU nghUis h cauj;jpw;F Gtp <h;g;G tpirf;nfjpuhf 
cah;j;jj; Njitahd Ntiyapd; msT 

 W = F X h 

 epiy Mw;wy;= mgh 
 

,af;f Mw;wy; 
 xU nghUspd; ,af;f Mw;wy; vd;gJ mjd; ,af;fj;jpdhy; ngw;Ws;s 

Mw;wiyf; Fwpf;Fk; 

 ,af;f Mw;wy; = ½ mv
2 

 

 m - epiw , v jpirNtfk; 
 

 
Mw;wy; moptpd;ik tpjp 

 Mw;wiy Mf;fNth, mopf;fNth ,ayhJ Mdhy; xU tif Mw;wiy 
kw;nwhU tif Mw;wyhf khw;wyhk;. 

 

Mw;wy; 
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 kpd;Dhl;lq;fspd; ,af;fj;ijg; gw;wp tpsf;ff; $ba ,aw;gpay; xU gphpT 
MFk;. 

 
kpd;Ndhl;ltpay; 

1. kpd;D}l;lk; ‘q’ 
2. kpd;Ndhl;lk; (I)      

myF : Mk;gpah; 

 

3. kpd;dOj;j NtWghL (V) 

 
 myF : Nthy;l; 

 

4. kpd;jil (R) 

V     R 
    khwpyp 

V     IR 

 

5. kpd;jpwd; (P) 
P     VI 

myF : thl; 

 
kpd;Ndhl;lk; 

 xU tpdhb Neuj;jpy; flj;jpapd; Fwpg;gpl;l gug;gpd; topNa fle;J nry;Yk; 
kpd;Dhl;lj;jpd; msT. 

 kpd;Dhl;lj;jpd; myF $Yk;> 1 $Yk; vd;gJ 6 X 10
18 vyf;l;uhd;fspd; 

kpd;Dhl;lj;jpw;Fr; rkk; 

 I = Q / t 

 Q - kpd;Dhl;lk; t - tpdhb I - kpd;Ndhl;lk; 
 ,jd; myF Mk;gpah;. ,jid msf;f mk;kPl;lh; cjTfpwJ. 

kpd; Rw;W 
 kpd;Ndhl;lk; njhlh;e;J ghAk; %ba ghij 

kpd;Ndhl;ltpay; 
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kpd;Ndhl;l mlh;j;jp 
 xU Gs;spapy; kpd;Ndhl;l mlh;j;jp vd;gJ mg;Gs;spapy; kpd;Dhl;lk; ,aq;Fk; 

jpirf;F nrq;Fj;jhf fUjg;gLk;. XuyF gug;gpd; topNa XuyF fhyj;jpy; 
ghAk; kpd;Dhl;lj;jpd; msT 

 J = I / A 

 myF Am
-2

 
 

kpd;dOj;j NtWghL 
 xU kpd;Rw;wpy; ,U Gs;spfSf;F ,ilNa kpd;dOj;j NtWghL vd;gJ xU 

Gs;spapypUe;J kw;nwhU Gs;spf;F XuyF Neh; kpd;Dhl;lj;ij efh;j;jr; 
nra;ag;gLk; Ntiy MFk;. 

 V = W / 2 

 ,jd; myF Nthy;l;. ,jid Nthy;l; kPl;liu nfhz;L msf;fg;gLfpwJ. 
 
Xk; tpjp 

 khwh ntg;gepiyapy; flj;jp xd;wpd; topNa ghAk; khwh kpd;Ndhl;lk; mjd; 
KidfSf;F ,ilNaAs;s kpd;dOj;j NtWghl;bw;F Neh;jftpy; mikAk;. 

 V    I 

 V = IR 

 R - khwpyp ,jd; myF Xk; FwpaPL 
 

kpd; flj;Jj; jpwd; (Conductance) 

 kpd;jilapd; jiyfPop MFk;. (mho) ,jd; myF Nkh 
 

jd; kpd;jil vz; 
 XuyF ePsKk;, XuyF FWf;F ntl;L gug;Gk; nfhz;l flj;jp xd;W 

kpd;Ndhl;lj;jpw;F Vw;gLj;J kpd;jilMFk;. ,jd; myF ohm m. 

 flj;jp xd;wpd; kpd;jilahdJ (R) mjd; ePsj;jpw;F Neh;j;jftpYk;, FWf;F 

ntl;L gug;gpw;F (A) vjph;jftpYk; mikAk; 

 R   
       R   

    

 P   
    

 P - jd; kpd; jil vz; 
 

kpd; flj;J vz; 
 jd; kpd; jil vz;zpd; jiy fPo; myF Nkh/kP 

 

jd; kpd;jil vz; mbg;gilapy; nghUl;fspd; tifghL 

 flj;jpfs; (Conductors) - 10
-6

 - 10
-8m 

 fhg;Gg; nghUs; (Insulators) - 10
8
 - 10

14m 

 Fiw flj;jp (Semi conductor) - 10
-2

 - 10
4m 
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kpd;jilahf;fpfspd; njhFg;G njhlepizg;gpy; kpd;jilahf;fpfs; 
 njhlh; ,izg;gpy; ,izf;fg;gLk; kpd;jilahf;fpfspd; njhFgad; kjpg;G 

Rs jdpj;jdp kpd;jilahf;fpfspd; $LjYf;Fr; rkk; 

 
V     = V1 + V2+ V3 

V1       = I R1 , V2 = I R2 , V3 = I R3 

IRS  = I R1+ I R2 + I R3 

RS   = R1 + R2 + R3 

 
gf;f ,izg;gpy; kpd;jilahf;fpfs; 

 gf;f ,izg;gpy; ,izf;fg;gl;Ls;s kpd;jilahf;fpfspd; njhFgad; 
kpd;jilapd; jiyfPo; kjpg;G jdpj;jdp kpd;jilahf;fpfspd; kpd;jilapd; 
jiyfPo; kjpg;Gfspd; $LjYf;Fr; rkk; 

 
  I = I1 + I2+ I3    = V/           = V/          = V/             = 

    + 
    = 

              = 
    + 

    = 
    

 
kpd;Ndhl;lj;jpd; ntg;g tpisT 

 kpd;Ndhl;lj;jpdhy; cUthFk; ntg;gkhdJ kpd;Ndhl;lk; nry;Yk; fhyk; 
kw;Wk; ghAk; kpd;Ndhl;lj;jpd; msT Mfpatw;iwg; nghUj;jJ. 

 

[Py; ntg;gtpjp 
 xU kpd;jilapy; cUthf;fg;gLk; ntg;gkhdJ Fwpg;gpl;l kpd;jilf;F mjd; 

topNa ghAk; kpd;Ndhl;lj;jpd; ,Ukbf;F Neh;jftpYk; kpd;jilf;F Neh; 
tpfpjj;jpYk; kpd;Ndhl;lk; ghAk; Neuj;jpw;F Neh; tpfpjj;jpYk; ,Uf;Fk; 

 H = I
2
 RT 
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[Py; tpistpd; gad;fs; 
kpd;rhu ntg;gNkw;Wk; rhjdq;fs; 

 kpd; ryitg;ngl;b, kpd; #Nlw;wp nuhl;b RLk; mLg;G Mfpatw;wpy; 
kpd;Ndhl;lj;jpd; ntg;g tpisT gad;gLfpwJ. ,tw;wpy; ntg;gj;jpid 
cz;lhf;f epf;fy; kw;Wk; FNuhkpak; fye;j epf;Nuhk; vd;w cNyhff; fyit 
gad;gLfpwJ. Vnddpy; ,g;nghUs; 
1. mjpf kpd;jil vz; nfhz;lJ 
2. mjpf cUFepiy nfhz;lJ 
3. tpiutpy; Mf;]pfuzj;jpw;F cs;shfhJ 

 

kpd; cUF ,io 
 ,J 37% fhhPak; (Pb), 63% nts;sPak; (tin ) nfhz;l cNyhf fyitahy; Md 

fk;gp MFk;. 

 mjpf kpd; jil nfhz;lJ 

 Fiwe;j cUFepiy cilaJ 
kpd;tpsf;F 

 kpd; tpsf;fpYs;s kpd;dpioapd; kpd;jil kpf mjpfk;. vdNt mjpf 
cUFepiy (3380

0
C) nfhz;l lq;];ld; kpd;dpio gad;gLj;jg;gLfpwJ. 

 ,J jtpu kpd; tpy; (Electric arc) kpd;gw;w itj;jy; (Electric welding) 

MfpaitfspYk; kpd;Ndhl;lj;jpd; ntg;g tpisT gad;gLfpwJ. 
kpd;jpwd; 

 kpd;dhw;wy; vLj;Jf; nfhs;sg;gLk; tPjk; MFk;. 

 P = VI = 
    

 ,jd; myF thl; 
 thl; kpfr;rpwpa myF. fpNyhthl; vd;w nghpa myifg; gad;gLj;JfpNwhk; 
 1 fpNyhthl; vd;gJ 1000 thl;Lfs; MFk; tzpf Kiwapy; fpNyhthl; kzp 

(kwh) myfhy; msf;fpNwhk; 

 1 kwh = 1000 thl; X 3600 tpdhb 

 = 3.6 X 10
6 
J thl; tpdhb 

 
fpu;r;r‡g; tpjpfs; 
Kjy; tpjp (kpd;Ndhl;l tpjp): 

 xU kpd;Rw;wpy; ve;jnthU re;jpg;gpYk; re;jpf;fpd;w kpd;Ndhl;lq;fspd; 
Fwpapay; $l;Lj; njhif Rop MFk;. 

 re;jpia Nehf;fpr; nry;Yk; kpd;Ndhl;lk; Neh;f;Fwp cilaJ. re;jpapypUe;J 
ntspr; nry;Yk; kpd;Ndhl;lk; vjph;f;Fwp cilaJ 
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I1 + I3 - I 2 = 0 

         I1 + I3 = I2 

,uz;lhk; tpjp (kpd;dOj;j tpjp) 
 xU %ba kpd;Rw;wpd; ntt;NtW gFjpfspy; cs;s kpd;jil kw;Wk; 

kpd;Ndhl;lk; Mfpatw;iwg; ngUf;fp tUk; msTfspd; Fwpapay; 
$l;Lj;jd;ik mk;%ba Rw;wpy; cs;s kpd;dpaf;F tpirfspd; Fwpapay; 
$l;Lj; njhiff;Fr; rkk; 

 
          I1 R1 + I2 R2 = E1 

 gf;f ,izg;gpy; Fiwe;j kpd; jil xd;iw ,izg;gjd; %yk; fhy;tdh 
kPl;liu mk;kPl;luhf khw;wyhk;. fhy;tdh kPl;lUld; njhlupizg;gpy; 
cah;kpd; jilapid ,izg;gjd; %yk; Nthy;l; kPl;luhf khw;wyhk;. 

 

fhe;j tpisT 
 fhe;jj;ijr; Rw;wpYk; mjd; tpir czug;gLk; gFjp fhe;jg;Gyk; MFk;. 

,Uk;Gj;Jfs;fshy; xUq;fikf;fg;gl;L cUthFk; NfhLfs; fhe;j tpir 
NfhLfs; MFk;. 

 `hd;]; fpup];bad; xau;];ll; vd;gth; kpd;Ndhl;lk; ghAk; flj;jpiar; 
Rw;wpYk; fhe;jg;Gyk; cUthFk; vdf; fz;lwpe;jhh;. 

 

kpd;fhe;jj; Jhz;ly; gw;wpa ‡ghuNl tpjpfs; 
Kjy; tpjp 

 xU %lg;gl;l Rw;NwhL njhlh;G nfhz;l fhe;jg;ghak; khWk; nghOJ me;j 
Rw;wpy; kpd;dpaf;F tpir Jhz;lg;gLfpwJ. fhe;jg;ghaj;jpy; khw;wk; epfo;j;J 
nfhz;bUf;Fk; tiuapy; kl;LNk Jhz;lg;gl;l kpd;dpaf;F tpir ePbf;Fk; 

 

,uz;lhk; tpjp 
 %lg;gl;l Rw;wpy; Jhz;lg;gl;l kpd;dpaf;F tpirapd; vz; kjpg;G, Rw;Wld; 

nfhz;l fhe;jg;ghak; khWk; tPjj;jpw;F Neu;j;jftpy; ,Uf;Fk; 

 1  njhlf;f fhe;j gha kjpg;G 
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 2  ,Wjp kjpg;G 

 t Neuk; 

 e           

 e       
 

nyd;]; tpjp 
 xU Rw;wpy; Jhz;lg;gl;l kpd;Ndhl;lj;jpd; jpir, vg;NghJk; mij cUthf;ff; 

fhuzkhf ,Ue;j fhe;jg; gha khw;wj;ij vjph;f;Fk; tifapy; mikAk;. 

 e =   
    (N  

   =   
            

‡gpnskpq; tyf;if tpjp 
 tyJ ifapd; Ms;fhl;b tpuy; eLtpuy; kw;Wk; ngUtpuy; Mfpa %d;iwAk; 

xd;Wf;nfhd;W nrq;Fj;jhf itj;Jf; nfhz;L, Ms; fhl;b tpuy; fhe;jg; 
Gyj;jpd; jpiriaAk; ngUtpuy;flj;jp ,aq;Fk; jpiriaAk; Fwpg;gjhff; 
nfhz;lhy; eLtpuyhdJ Jhz;lg;gl;l kpd;Ndhl;lj;jpd; jpiriaf; 
Fwpf;Fk;. 
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 khf;d]; fz;Lgpbj;jjhy; mij khf;dl; (Magnet) vd;wdh;. mjid 
khf;dill; vd;Wk; $l mioj;jdh;. 

 khf;dill; vd;gJ mg;gFjpapy; ,Ue;j <h;g;Gr; rf;jpAs;s jhJ nghUspd; 
ngah; 

 khf;dill; vd;gJjhd; ,aw;iff; fhe;jk;. ,jw;F Fwpg;gpl;l tbtk; 
fpilahJ. mjid E}ypy; fl;b njhq;f tpl;lhy; mJ tlf;F kw;Wk; njw;F 
jpiriaf; fhl;LfpwJ vd;gjhy; mJ topfhl;Lk; fhe;jk; vd;W 
miof;fg;gLfpwJ. 

 
fhe;jj; jd;ikAs;s nghUs;> fhe;jj; jd;ikaw;w nghUs; 

 fhe;jj;jhy; <h;f;fg;gLk; nghUs;fs; fhe;jj; jd;ik cs;s nghUs;fs; MFk;. 
 fhe;jj;jhy; <h;f;fg;glhj nghUs;fs; fhe;jj; jd;ik mw;w nghUs;fs; MFk;. 
 fhe;jk; tlf;Nf Nehf;Fk; Kid tlJUtk; MFk;. njw;Nf Nehf;Fk; Kid 

njd;JUtk; MFk;. 
 
fhe;j Crpg;ngl;b 

 fhe;jj;jpd; ,e;j jpirfhl;Lk; gz;ig gad;gLj;jp cUthf;fg;gl;lJ jhd; 
fhe;j Crpg; ngl;b MFk;. 

 Xa;T epiyapy; ,Uf;Fk;NghJ fhe;j CrpahdJ Njhuhakhf tlf;F njw;F 
jpirapNyNa epw;Fk;. 

 ,e;j rpwpa fhe;j Crpg; ngl;bfisg; gad;gLj;jp ek;khy; jpiria mwpe;J 
nfhs;s KbfpwJ. 

 fhe;jq;fspy; vjpnujph; JUtq;fs; xd;iwnahd;W <h;f;fpd;wd. 
 xj;j JUtq;fs; xd;iwnahd;W tpyf;Ffpd;wd. 
 xah;];nll; vd;gth; kpd;fhe;jj; J}z;ly; Ma;tpidf; fz;lwpe;jhh;. 

 
fhe;jg;Gyk; 

 fhe;jj;ijr; Rw;wpYk; mjd; tpir czug;gLk; gFjp fhe;jg;Gyk; vdg;gLk;. 
 ,Uk;Gj;Jfs;fshy; xUq;fikf;fg;gl;L cUthFk; NfhLfs; fhe;jtpirf; 

NfhLfs; vdg;gLk;. 
 
fhe;jg;Gyj;jpd; gz;Gfs; 

 fhe;jg;Gyk; vz;kjpg;Gk; jpirAk; nfhz;l msthFk;. 
 fhe;jg;Gyj;jpd; jpirahdJ mjDs; itf;fg;gl;l fhe;j Crpapd; tlKid 

efUk; jpirahff; nfhs;sg;gLtJ kuG 

fhe;jtpay; 
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 Gyf;NfhLfs; fhe;jj;jpd; tlKidapy; njhlq;fp njd;Kidapy; Kbtjhff; 
fUjg;gLk; 

 fhe;jj;jpd; cs;Ns Gyf;NfhLfs; njd; Kidapy; njhlq;fp tlKidapy; 
KbAk; 

 fhe;jg;Gyf; NfhLfs; %ba tisNfhLfshFk; 
 ,it xU NghJk; xd;iwnahd;W ntl;bf; nfhs;shJ. 

 
kpd;fhe;jj; J}z;ly; 

 ghuNl 1831-y;> xU fk;gpr; RUNshL ,izAk; fhe;jg;ghak; khWk;nghOJ 
mjpy; kpd;dpaf;F tpir J}z;lg;gLk; vd;gijf; fz;lwpe;jhh;. 

 flj;jpf;Fk; fhe;jg; Gyj;jpw;Fk; ,ilNa rhh;G ,af;fk; ,Uf;Fk; tiu 
flj;jpapy; kpd;dpaf;F tpir J}z;lg;gLk; vdf; fhl;bdhh;. 

 ,j;jifa kpd;dpaf;F tpir J}z;L kpd;dpaf;F tpir vd;Wk; ,e;epfo;T 
kpd;fhe;jj; J}z;ly; vd;Wk; miof;fg;gLfpwJ. 

 fhe;jj;ijg; gad;gLj;jp kpd;dhw;wiy cUthf;FtJ ‡ghuNlapd; 
fz;Lgpbg;G MFk;. 

 
kpd; ,aw;wp 

 kpd;fhe;jj; J}z;ly; jj;Jtj;ijg; gad;gLj;jp tPLfs; kw;Wk; 
njhopw;rhiyfspd; gad;ghl;bw;fhd kpd;rhuk; jahhpf;fg;gLfpwJ. 

 kpd;dpaw;wpapy; ve;jpu Mw;wy; kpd;dhw;wyhf khw;wg;gLfpwJ. 
 
khWjpir kpd;Ndhl;l kpd;dpaw;wp 

 Fwpg;gpl;l fhy ,ilntspapy; rPuhf mjd; jpiria khw;wpf; nfhs;Sk; 
kpd;Ndhl;lk; khWjpir kpd;Ndhl;lk; (AC) vdg;gLk;. ,k;kpd;dpaw;wp 
khWjpir kpd;Ndhl;l kpd;dpaw;wp vdg;gLk;. 

 Gtpapd; kPJs;s xU Gs;spapy; Gtpf;fhe;jg;Gyj;jpid KOtJk; tiuaWf;fg; 
gad;gLk; ,aw;gpay; msTfs; Gtpf;fhe;jf; $Wfs; vdg;gLfpd;wd. mit 

 fhe;j xJf;fk; 

 fhe;jr; rhpT S 

 Gtpfhe;jg;Gyj;jpd; fpilj;jsf; $W (BH) 
 

Gtpfhe;jg; gz;G 

 Gtpapy; fhe;jg; gz;G epiwe;j gFjpfs; 

 Gtpapy; cs;s kpd;Ndhl;lq;fs; 

 Gtpapd; tspkz;lj;jpd; Nkw;gFjpapy; fhzg;gLk; kpd;Ndhl;lq;fs; 

 #hpadpypUe;J tUk; fjph;tPr;R 

 epytpd; nray;ghL 
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 6400km MuKs;s Gtpay; Rkhh; 3500km MuKs;s Gtpapd; cs;sfg; gFjpapy; 
cUfpa epiyapYs;s kpd;D}l;lk; ngw;w cNyhfg; gha;nghUs;fs; 
,Ug;gjdhy; Gtpapy; fhe;jg;Gyk; Vw;gLtjhf fUjg;gLfpwJ. 

rl;lf; fhe;jk; 
 khf;idl; vdg;gLk; Xh; ,Uk;Gj;jhJ ,Uk;Gf; Nfhghy;l;> epf;fy; 

Nghd;wtw;wpd; rpwpa Jz;Lfisf; fth;e;jpOf;Fk; Xh; ,aw;iff; fhe;jkhFk; 
 ,aw;iff; fhe;jq;fs; typik Fiwe;jjhfTk; xOq;fw;w tbtj;jpidAk; 

nfhz;Ls;sd. ,Uk;Gj;Jz;L my;yJ v‡F Jz;Lfis xU fhe;jj;Jld; 
Nja;f;Fk; NghJ mJ fhe;jg; gz;Gfisg; ngWfpd;wJ. ,t;thW ,Uk;G 
my;yJ v‡fpypUe;J cz;lhf;fg;gLk; fhe;jq;fs; nraw;iff; fhe;jq;fs; 
vdg;gLk;. 

 nraw;iff; fhe;jq;fs; - Njitahd tbtj;jpYk; Njitahd typikAlDk; 
mika KbAk;.  

 nraw;iff; fhe;jkhdJ nrt;tf tbtpNyh my;yJ cUis tbtpNyh 
,Ug;gpd; mJ rl;l fhe;jk; vdg;gLk;. 

 
fhe;jq;fspd; mbg;gilg; gz;Gfs; 

 fhe;jj;jpid ,Uk;Gj; JUty;fspy; mkpo;j;jp vLf;Fk; NghJ mit 
fhe;jj;jpd; Kidfspy; xl;bf; nfhs;fpd;wd. fhe;jj;jpd; ,U KidfspYk; 
fth;r;rp ngUkkhFk;. ,e;j Kidfs; fhe;j Kidfs; vdTk; 
miof;fg;gLfpd;wd. 

 xU fhe;jk; jilapd;wp njhq;ftplg;gLk; NghJ vg;NghJk; tlf;F - njw;F 
jpirapy; epw;Fk;. tlKidia N vdTk;> fhe;jj;jpd; njd;Kid S- vdTk; 
miof;fg;gLk; 

 fhe;j Kidfs; vg;NghJk; Nrhbfshf kl;Lk; ,Uf;Fk; 
 fhe;jj;jpd; ePsk; vg;NghJk; mjd; tbtpay; ePsj;jpid (geometric length) 

tplf; Fiwthf ,Uf;Fk;. 
 xj;j Kidfs; xd;iwnahd;W tpyf;Ffpd;wd. Ntwpd Kidfs; 

xd;iwnahd;W ftUfpd;wd. 
 ,U fhe;j KidfSf;fpilNa cs;s fth;r;rp my;yJ tpyf;F tpir ‘$Yk; 

vjph;j;jfT ,Ukb tpjp” %yk; ngwg;gLfpwJ. 
 fhe;j Kid ‘M’ vdf; Fwpf;fg;gLfpwJ. mjd; myF Mk;gpah; kPl;lh; (Am) 

MFk;. 
 

fhe;jj; jpUg;Gj; jpwd; 
 ve;j xU fhe;jj;jpw;Fk; ,UKid ,Ug;gjhy; mjid ‘fhe;j ,UKid” 

vdTk; miof;fyhk;. 
 xU fhe;jj;jpd; jpUg;Gj;jpwd; vd;gJ fhe;j Kid typikf;Fk; ,U fhe;j 

KidfSf;Fk; ,ilg;gl;l njhiytpd; ngUf;fw; gydhFk; 
 ,jid ‘m’  vd Fwpg;gplyhk;. ,jd; myF Am2 MFk;. 
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 ,jd; jpir njd; KidapypUe;J tlKid Nehf;fp mikAk;. 
 
fhe;jg;Gyk; 

 fhe;j Kid xd;W tpiria czUk; ,lk; fhe;jGyk; MFk;. my;yJ 
fhe;jj;jpd; tpisTfs; czug;gLfpd;w> mij #o;e;Js;s ,lk; fhe;jGyk; 
vdg;gLk;. 
 

fhe;j tpirf; NfhLfspd; gz;Gfs; 
 fhe;j tpirf;NfhLfs;> fhe;jg; nghUspd; topahf nry;Yk; %ba 

njhlh;r;rpahd tisNfhLfs; MFk;.  
 fhe;jj;jpw;F ntspNa fhe;j tpirf; NfhLfspd; jpir tlKidapypUe;J 

njd; Kidia Nehf;fpAk; fhe;jj;jpw;F cs;Ns njd;KidapypUe;J 
tlKidia Nehf;fpAk; mikAk;. 

 fhe;jtpirf; Nfhl;bd; kPJs;s ve;jg; Gs;spapypUe;Jk; mf;Nfhl;bw;F 
tiuag;gl;l njhLNfhL mg;Gs;spapy; cs;s fhe;jg; Gyj;jpd; jpiriaf; 
Fwpf;Fk;. (mjhtJ) mg;Gs;spapy; fhe;jj; J}z;lypy; jpiria mJ jUfpwJ 

 mit xd;iw xd;W ntl;bf; nfhs;tjpy;iy 
 mit fhe;jg; Gy typik Fd;wpa ,lj;jpy; gutyhfTk; mikAk;. 

 
fhe;j ghak; 

 xU gug;G A topNa nry;Yk; fhj;j tpirf; NfhLfspd; vz;zpf;if fhe;jg; 
ghak; vdg;gLk;. 

 ,J   vd;W Fwpf;fg;gLfpwJ. ,jd; myF ntgh; (weber) MFk;. 
 
$Yk; vjph;j;jfT ,Ukb tpjp 

 $Yk; vjph;j;jfT ,Ukb tpjpapd;gb> ,U fhe;jKidfSf;F ,ilNaAs;s 
fth;r;rp my;yJ tpyf;F tpirahdJ Kid typikfspd; ngUf;Fj; 
njhiff;F Neh;j;jftpYk; mtw;wpw;F ,ilNaAs;s njhiytpd; ,Ukbf;F 
vjph;j;jftpYk; mikAk;. 

    

 

 

 F = 
        

 K vd;gJ tpfpj khwpyp   
 

   vd;gJ Clfj;jpd; cl;GFjpwd; 
 

 Mdhy;  
 

F   
        

K = 
     

   =         
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     = 
     

      Clfj;jpd; xg;Gik cl;GFjpwd;  

     ntw;wplj;jpd; cl;GFjpwd; 

          NkYk; d = 1m  vdpy; K = 
      

 ntw;wplj;jpy;                

 F = 
                       

 F = 
                                

 F = 
                 

 F =      N 
 

 vdNt xU Kid jdf;Fr; rkkhd kw;Wk; jd;dpay;G nfhz;l xU 
KidapypUe;J ntw;wplk; my;yJ fhw;wpy; xU kPl;lh; njhiytpy; 

mike;jpUf;Fk; NghJ      N tpyf;F cz;lhf;Fkhdhy;> mk;Kid XuyF 
Kid vd tiuaWf;fg;gLfpwJ. 

 
fhe;jg; gha mlh;j;jp 

 fhe;j tpirf;NfhLfspd; jpirf;F nrq;Fj;jhf cs;s XuyFg; gug;gpd; vopNa 
nry;Yk; fhe;j tpirf; NfhLfspd; vz;zpf;if fhe;jg; gha mlh;j;jp 
vdg;gLk;. ,jd; myF          my;yJ tesla my;yJ          
 

 
NlQ;n[d;l; tpjp 

 xd;Wf;nfhd;W Neh;f;Fj;jhd ,U fhe;jg; Gyq;fs; nray;gLk; Gs;spapy; 
njhq;ftplg;gl;Ls;s fhe;j CrpahdJ mt;tpU Gyq;fspd; njhFgad; 
Gyj;jpd; jpirapy; Xa;T epiyf;F tUk;. 

 
nghUs;fspd; fhe;jg; Gyd;fs; 

 epiyahd fhe;jq;fs; my;yJ kpd;fhe;jq;fs; my;yJ kpd;khw;wpapd; cs;sfk; 
Nghd;wtw;wpw;Fj; jFe;j Njitahd nghUs;fs; mitfspd; fhe;jg; 
gz;Gfisg; nghUj;Nj mikfpd;wd. 

 

fhe;jkhf;Fk; (my;yJ) fhe;jg; Gyr; nrwpT 
 xU nghUis fhe;jkhf;fg; gad;gLk; fhe;jg;Gyk;> fhe;jkhf;Fk; Gyk; my;yJ 

fhe;jg;Gyr; nrwpT vdg;gLk; 
 ,J H vd;W Fwpf;fg;gLfpwJ. ,jd; myF Am-1 MFk; 

 
 

fhe;jg; ghak;          
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fhe;j cl;GFjpwd; 
 fhe;j cl;GFjp jpwd; vd;gJ xU nghUs; mjDs;Ns fhe;j 

tpirf;NfhLfis mDkjpf;Fk; jpwidf; Fwpf;Fk; 
 xU nghUspd; xg;Gik cl;GFjpwd; vd;gJ xNu fhe;jkhf;Fk; Gyj;jpdhy; 

cUthf;fg;gLk;. XuyFg; gug;gpw;fhd fhe;j tpirf;NfhLfspd; 
vz;zpf;iff;Fk; (B) ntw;wplj;jpy; XuyF vz;zpf;iff;Fk; (B0) cs;s jfT 
MFk;.   xg;Gik cl;GFjpwd;    = 

      

Clfj;jpd; cl;GFjpwd;   =        
 Xh; Clfj;jpd; fhe;j cl;GFjpwd; M vdg;gLtJ Clfj;jpDs;Ns fhe;jj; 

J}z;ly;  
B f;Fk; mNj Clfj;jpYs;s fhe;jg;Gyr; nrwpT H f;Fk; cs;s tpfpjk; MFk;. 

M =     

fhe;jkhf;Fk; nrwpT 
 fhe;jg;Gyj;jpd; %yk; xU nghUs; ve;j mstpw;F fhe;jkhf;fg; gLfpwNjh 

mjid ‘fhe;jkhf;fr; nrwpT” vdg;gLfpwJ. 
 xU fhe;jg; nghUspd; fhe;jkhf;fr; nrwpT vd;gJ XuyF gUkDf;fhd 

nghUspd; fhe;jj; jpUg;Gj; jpwd; MFk;. 
 I =     ,jd; myF Am-1 MFk; 

 xU nghUspd; XuyF FWf;Fg; gug;gpw;fhd Kid typik> fhe;jkhf;fr; 
nrwpT vd tiuaWf;fg;gLfpwJ. 
 

 
 
fhe;jj; J}z;ly; 

 xU NjdpUk;Gj; Jz;L rPuhd fhe;jGyr; nrwpT (H) nfhz;l xU 
fhe;jGyj;jpy; itf;fg;gLk; NghJ NjdpUk;Gj; Jz;by; cs;s fhe;jj; J}z;ly; 
B ahdJ fhe;jg; Gyr; nrwpT %yk; ntw;wplj;jpy; Vw;gLk; fhe;jj; J}z;ly;    kw;Wk; nghUspy; J}z;lg;gl;l fhe;jkhf;fyhy; Vw;gLk; fhe;j J}z;ly;    
,itfspd; $LjYf;Fr; rkk;. 
 

 
 
fhe;j Vw;Gj; jpwd; 

 fhe;j Vw;Gj; jpwd; vd;w gz;G xU nghUs; vt;tsT vspjpy; kw;Wk; vt;tsT 
tYTld; fhe;jkhf;fg;gLfpwJ vd;gijj; jPh;khdpf;fpwJ. 

  I = 
    

B =    (  + 1) 
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 xU nghUspd; fhe;j Vw;Gj; jpwd; Xm vd;gJ nghUspy; J}z;lg;gl;l 
fhe;jkhf;fr; nrwptpw;F (I) mJ itf;fg;gl;Ls;s fhe;jkhf;Fk; Gyj;jpd; 
fhe;jGyr; nrwptpw;Fk; (H) cs;s jfthFk;. 
 
 
 

 I kw;Wk; H ,it xNu ghpkhzq;fis nfhz;Ls;sjhy; Xmf;F myF 
,y;iy. Xm ghpkhzkw;wJ. 
v.fh: Bi, Sb, Cu, Au, Hg, H2O, H2 Nghd;wit 

 
ghuh fhe;jg; nghUs;fspd; gz;Gfs; 

 xU nghUspd; mZf;fs; my;yJ %yf;$Wfs; Ropaw;w epfu fhe;jj; 
jpUg;Gj; jpwidf; nfhz;bUe;jhy; mit ghuh fhe;jg; nghUs;fs; vdg;gLk;. 

 fhe;j Vw;Gj; jpwd; Neh;f;Fwp nfhz;l Fiwe;j kjpg;GilaJ.  
(v.fh: mYkpdpaj;jpw;F (Xm = + 0.00002) 

 fhe;j Vw;Gj; jpwd; nfy;ypd; ntg;gepiyf;F vjph;j;jftpy; mikAk;.                     
    mjhtJ ntg;gepiy mjpfhpf;Fk; NghJ fhe;j Vw;Gj; jpwd; FiwfpwJ. 
 
 
 xg;Gik cl;GFjpwd; xd;iwtpl mjpfk;. 
 ,g;nghUs;fs; rPuw;w fhe;jg; Gyj;jpy; itf;fg;gLk; NghJ Gyj;jpd; tY 

Fiwe;j gFjpapypUe;J tYkpf;f gFjpia Nehf;fp efUk;. mit 
fhe;jg;Gyj;jpd; jpirapNyNa fhe;jkilfpwJ. 

 rPuhd fhe;jg; Gyj;jpy; jd;dpr;irahf njhq;ftplg;gLk; NghJ mit 
Gyj;jpw;F ,izahf te;J epw;Fk;. 
v.fh: AI, Pt, Cr, O2, Mn, CaSO4 Nghd;wit. 

 
fhe;jg; nghUs;fis tifg;gLj;Jjy; 

 fhe;jkhf;Fjy; Gyj;jpDs; nghUs;fspd; gz;Gfis nghUj;J mtw;iw 
nghJthf %d;W tiffshfg; gphpf;fyhk;. 

 lah fhe;jg; nghUs; 

 ghuh fhe;jg; nghUs; 

 ‡ngh;Nuh fhe;jg; nghUs;fs; 
 

lah fhe;jg; nghUspd; gz;Gfs; 
 epfu fhe;jj; jpUg;Gj; jpwd; Rop kjpg;igg; ngw;w mZf;fisf; nfhz;l 

nghUs;fs; lah fhe;jg; nghUs;fs; MFk;. 

 fhe;j Vw;Gj;jpwd; vjph;f;Fwp nfhz;l Fiwe;j kjpg;GilaJ.  
(v.fh. gp];kj; (Xm =   0.00017) 

 fhe;j Vw;Gj; jpwd; ntg;gepiyia nghUj;jJ my;y. 

Xm =     

Xm       
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 xg;Gik cl;GFjpwdpd; kjpg;G xd;iw tpl rw;Nw FiwT. 

 ,g;nghUs;fs; rPuw;w fhe;jg; Gyj;jpy; itf;fg;gLk; NghJ> Gyj;ij tpl;L 
efh;e;J nry;Yk;> mjhtJ Gyj;jpd; tYkpFe;j gFjpapypUe;J tY 
Fiwe;j gFjpia Nehf;fpr; nry;Yk;. 

 rPuhd fhe;jg; Gyj;jpy; jd;dpr;irahf njhq;ftplg;gLk; NghJ 
,g;nghUs;fs; Gyj;jpw;F nrq;Fj;jhd jpirapy; te;J epw;Fk;. 

 
‡ngh;Nuh fhe;jg; nghUspd; gz;Gfs; 

 ‡ngh;Nuh fhe;jg; nghUs;fspy; cs;s mZf;fU my;yJ %yf;$Wfs; xU 
typikahd epfu fhe;jj; jpUg;Gj; jpwid ,ay;ghfNt ngw;Ws;sd. 

 ,g;nghUs;fs; kpFjpahf ghuh fhe;jg; gz;Gfisf; fhl;Lfpd;wd. 
 fhe;j Vw;Gj;jpwDk; kw;Wk; xg;Gik cl;GFjpwDk; kpf mjpfk; (v.fh: 

,Uk;Gf;F (   = + 2,00,000)  

 fhe;j Vw;Gj; jpwd; nfy;tpd; ntg;gepiyf;F vjph;j;jftpy; mikAk;.  Xm       

 rPuhd fhe;jGyj;jpy; jd;dpr;irahf njhq;ftplg;gLk; NghJ mit fhe;jg; 
Gyj;jpw;F ,izahf te;J epw;Fk;. 

 ,g;nghUs;fs; rPuw;w fhe;jg; Gyj;jpy; itf;fg;gLk; NghJ typik Fiwe;j 
gFjpapypUe;J typikkpf;fg; gFjpia Nehf;fp efUk;. fhe;jg; Gyj;jpirapy; 
mit fhe;jkilfpd;wd. 
v.fh: Fe, Ni, Co kw;Wk; ,tw;wpd; gy cNyhff; fyitfs; 

 
fhe;j jaf;fk; (Hysteresis) 

 fhe;jkhf;Fk; Gyk; nkJthf Fiwf;fg;gLk; NghJ fhe;jj;J}z;ly; FiwfpwJ. 
 
fhe;j ePf;fr; nrwpT 

 xU fhe;jg; nghUspy; cs;s kPjf; fhe;jj; J}z;liyf; Fiwj;J 
Ropahf;Ftjw;F mjw;F mspf;fg;gl Ntz;ba vjph;j;jpir fhe;jkhf;Fk; Gyr; 
nrwptpd; kjpg;G fhe;j ePf;fr; nrwpT (Coercivity) vdg;gLk;. 

 fhe;jkhf;Fk; Gyj;jpw;F fhe;jj; J}z;ly; gpd; jq;Fk; epfo;T fhe;jj; jaf;fk; 
vdg;gLk;. 

 
jaf;f ,og;G 

 xU ‡ngh;Nuh fhe;jg; nghUs; fhe;jkhf;fg;gLk; nghOJ Mw;wy; 
nrytplg;gLfpwJ. 

 xU nghUisf; fhe;jkhf;fr; nrytopf;fg;gl;l Mw;wy; jpUk;gg; ngw 
KbahjJ. (Mw;wy; ,og;G ntg;g tbtpy; cs;sJ) 

 xU fhe;jkhf;fr; Rw;wpd; NghJ Vw;gLk; XuyF gUkd; nfhz;l nghUspd; 
ntg;g Mw;wy; ,og;G jaf;ff; fz;zpapd; gug;gpw;Fr; rkk;. 
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 jf;f itj;jy; (retentivity) fhe;j ePf;fr; nrwpT fhe;j cl;GFjpwd;> fhe;j 
Vw;Gj;jpwd; kw;Wk; Mw;wy; ,og;Gfs; Nghd;wtw;wpy; cs;s NtWghLfspd; 
fhuzkhf nghUs;fs; xt;nthd;Wk; mtw;wpw;Nf chpa tbtk; kw;Wk; msT 
nfhz;l fhe;jj; jaf;ff; fz;zpiaf; ngw;wpUf;Fk;. 

 
‡ngh;Nuh fhe;jg; nghUs;fspd; gad;fs;  
1. epiyf;fhe;jq;fs; (Permanent Magnets) 

 epiyf;fhe;jq;fs; jahhpg;gjw;Fj; jFe;j nghUs;fspy; ePz;lfhy fhe;jg; 
gz;G epiyj;jpUf;f mit mjpf kPj fhe;jj; J}z;liyAk; mjpf fhe;j ePf;f 
nrwpitAk; ngw;wpUf;f Ntz;Lk;. 
v.fh: v‡F kw;Wk; my;epNfh Al, Ni kw;Wk; Co Nrh;e;j fyit 

 

2. kpd;fhe;jq;fs; (Electromagnets) 

 kpd;fhe;jq;fs; jahhpf;fg; gad;gLk; nghUs;fs; fhe;jkhf;fr; Rw;WfSf;F 
cl;gl Ntz;bAs;sJ. mjidj; jahhpf;f kpfr; rhpahd nghUs;. kpff; 
Fiwe;j jaf;f ,og;igg; ngw;wpUf;f Ntz;Lk;. 

 Fiwe;j kpj fhe;jj; J}z;ly; kw;Wk; mfyk; Fiwthd jaf;f fz;zpia 
ngw;wpUg;gjhy; NjdpUk;G kpd;fhe;jq;fs; jahhpf;f kpFjpahfg; gad;gLfpwJ. 

 cah; kjpg;G fhe;jj; J}z;liy (B) Fiwe;j kjpg;G nfhz;l fhe;jkhf;Fk; Gyr; 
nrwptpNyNa (H) ngw;wpUf;f Ntz;Lk;. 

 

3. kpd;khw;wpapd; cs;sfk; 
 kpd;khw;wpapd; cs;sfk; nra;ag; gad;gLk; nghUs;fs; kw;Wk; Nrhf;F (Choke) 

Nghd;wit kpf tpiuthfg; gyKiw fhe;jkhf;f Rw;WfSf;F 
cl;gLj;jg;gLfpd;wd. 

 NkYk; mjpfkhf kpd;fhe;jj; J}z;ly; cs;sjhf (B) mika Ntz;Lk;. 
 MfNt Fiwe;j mfyKk; mjpf ePsKk; cila jaf;ff; fz;zp ngw;Ws;s 

NjdpUk;G gad;gLj;jg;gLfpwJ. 
v.fh:  NubNah cNyhfq;fs;> ngh;d; fyit (Pern alloy) kw;Wk; kpA+ nkl;ly; 
Nghd;wit Fiwe;j jaf;f ,og;ig cila rpy cNyhff; fyit MFk;. 

 

4. fhe;jg; gjpT ehlhf;fs; kw;Wk; fzpdp epidtfk; 
 nghUs; xd;wpy; fhe;jkhf;fy; vd;gJ fhe;jkhf;fy; Gyr; nrwpit kl;Lk; 

nghUj;jjd;W. mJ cl;gLk; fhe;jkhf;f Row;rpiaAk; nghUj;jJ. 
 nghUs; fhe;jkhf;fg;gl;ljpd; msT fhe;jkhf;fr; Row;rpfspd; gjpNt MFk;. 

vdNt ,t;tikg;G fzpdpapy; xU epidtf Nrfhpg;Gf; fUtpahfg; 
gad;gLfpwJ. 

 ‡ngh;Nuh fhe;jg; nghUs;fs; xyp ehlhf; fUtpapYs;s fhe;jg; gjpT 
ehlhf;fspd; kPJ G+#tjw;Fk; jw;fhy fzpdpfspy; epidtfq;fis 
Vw;gLj;jTk; gad;gLfpd;wJ.  

v.fh: ngh;iul; (Fe, Fe2O, MnFe2O4) 
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1. ntg;gk; xU tif Mw;wyhFk;. ntg;g Mw;wypd; msT xU nghUspYs;s 
Jfs;fspd; jpir Ntfk;, vz;zpf;if, Jfs;fspd; tif kw;Wk; msitg; 
nghWj;jJ. 

2. nghUl;fis ntg;gg;gLj;Jk; NghJ %yf;$Wfspd; ,af;f Mw;wy; 
mjpfhpf;fpwJ. ,jdhy; mg;nghUspd; ntg;g epiy caUfpwJ. 

3. ntg;gKk; ntg;gepiyAk; xd;wy;y. mit xd;Nwhnlhd;W njhlh;Gilait 
mit xU nghUspd; ntt;Ntwhd ,U gz;Gfs; MFk;. 

ntg;gk; 
 nghUspd; ntg;gk; vd;gJ mjpYs;s %yf;$W ,af;fj;jpd; nkhj;j 

Mw;wyhFk;. ntg;gepiy, %yf;$W ,af;fj;jpd; ruhrhp Mw;wiyf; Fwpf;fpwJ. 
 

ntg;g epiy 
 ,J Mw;wyd;W. Mdhy; mJ ruhrhp ntg;g Mw;wypd; msitf; Fwpf;fpwJ. 

ntg;gk; vd;gJ xU tifahd Mw;wyhFk;. 

 ntg;g epiyapd; myF - 0
C my;yJ nfy;tpd; 

 ntg;g Mw;wypd; myF - [Py; 
 

jdpr;Rop ntg;gepiy 
 xU nghUisf; Fsph;tpf;ff; $ba kpff; Fiwe;j ntg;g epiy MFk;. 

jdpr;Rop ntg;gepiy vd;gJ OK my;yJ - 273.15
0
C MFk;. 

 nfy;tpd; msT (K) = nry;rpa]; msT (0
C) + 273 

 nry;rpa]; msT (0
C) = nfy;tpd; msT (K) - 273 

 nry;rpa]; mstPl;bypUe;J ‡ghud; P̀l;mstpl;bw;F khw;Wk; Kiw 

      =  
        

 

thA tpjpfs; 
 ntg;gk; xU tif Mw;wyhFk;. ntg;g Mw;wy; xU thAtpd; ntg;gepiy, 

gUkd; mOj;jk; Mfpatw;wpy; khWghLfisj; Njhw;Wtpf;fpwJ. 
 

ghapy; tpjp 
 uhgh;l; ghapy; vd;w mwptpayhsh; thAtpd; ntg;gepiy khwhky; cs;s NghJ 

mjd; gUkd;, mOj;jk; Mfpatw;wpw;F ,ilNaAs;s njhlh;ig $wpdhh;. 
 ntg;gepiy khwhky; ,Uf;Fk; NghJ Fwpg;gpl;l epiwAs;s thAtpd; mOj;jk; 

mjd; gUkDf;F vjph;j;jftpy; mikAk;. 

 P     

 P v = khwpyp 

ntg;gk; 
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rhh;y]; tpjpfs; 
tpjp - 1 

 mOj;jk; khwhky; ,Uf;Fk; NghJ xU Fwpg;gpl;l epiwAs;s thAtpd; gUkd; 
mjd; nfy;tpd; ntg;gepiyf;F Neh;j;jftpy; ,Uf;Fk;. 

 V   T 

     = khwpyp tpjp - 2 

 
tpjp - 1 

 gUkd; khwhky; ,Uf;Fk; NghJ xU Fwpg;gpl;l epiwAs;s thAtpd; mOj;jk; 
mjd; nfy;tpd; ntg;gepiyf;F Neh;j;jftpy; ,Uf;Fk;. 

 P   T 

     = khwpyp 

 
thAr; rkd;ghL 

 P V = RT 

 
ntg;g vd;[pd;fs; 

 vhpnghUs;fspd; Ntjp Mw;wiy ,af;f Mw;wyhf khw;Wfpd;wd. ntg;g 
vd;[pd;fNs cyfpd; njhopw;Gul;rpf;F tpj;jpl;lJ. 

 
tiffs; 

1. cs; vhp ,ae;jpuk;  (v.fh) ngl;Nuhy; ve;jpuk; Bry; ve;jpuk; 
2. ntsp vhp ,ae;jpuk; (v.fh) ePuhtp ve;jpuk; 

 
ntg;g mstPL 
 

mstPL FwpaPL fPo;jpl;l 
mstPL 

Nky;kl;l 
mstPL 

mbg;gil 
,ilntsp 

fz;lwpe;jth; 

nrd;bfpNuL 0
C 0

0
C 100

0
C 100 Mz;lh;]; 

nry;rpa]; 
‡ghud;̀ Pl; 0

F 32
0
R 212

0
F 180 ‡ghud; P̀l; 

(n[h;kd;) 
nua;kh; 0

R 0
0
R 80

0
R 80 B-nua;kh; 

(gpnuQ;R) 
nfy;tpd; K 273K 373K 100 nfy;tpd; 

(,q;fpyhe;J) 
Nud;ifd; 0

Ra 460
0
Ra 672

0
Ra 212 Nud;ifd; 

 
 
 



                ,aw;gpay; 

  Page 3 

 

ntg;gkhdpfs; 
ntg;gkhdpfspd; mbg;gilj; jj;Jtk;: 
 ntg;gj;jhy; jpl> jput> thAg; nghUl;fs; tphptilAk; gz;G 
 
tiffs;: 

1. ghjur ntg;gkhdp 
ghjurj;jpd; nfhjpepiy   = 3750

C 

ghjurj;jpd; ciwepiy   =  390
C 

 
2. My;f`hy; ntg;gkhdp 

My;f`hypd; nfhjpepiy = 700
C  

My;f`hypd; ciwepiy  =  1300
C 

 
3. thA ntg;gkhdp 

thA      = ‘H’ i`l;u[d; 

mstPL    =  390
C Kjy; 5000

C 

 Jy;ypaj; jd;ik   =  0.0050
C 

 
4. kpd;jil ntg;gkhdp 

jdpkk;    = gpshl;bdk; 

mstPL    =     0
C Kjy; 12000

C 

 Jy;ypaj; jd;ik   =  0.0010
C 

 

5. ntg;g kpd;ntg;gkhdp 
jj;Jtk;    = rPngf; tpisT 

mstPL    =  0
C  to 30000

C 
 

6. ntg;gf;fjph; tPry; ntg;gkhdp 
igNuh kPl;lh;   = 30000

C  to 60000
C  

igNuh P̀ypNah kPl;lh;  = #hpadpd; ntg;gepiyia msf;f  

 

7. SIX ntg;gkhdp 
Rw;Wr;#oiyypd; md;whl ntg;gepiyia msf;f> 

 

ntg;gk; guTk; Kiwfs; 
1. ntg;gf;flj;jy; (conduction) 
2. ntg;gr; rydk; (convection) 
3. ntg;gf; fjph;tPry; (Radiation) 
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jd;ntg;g Vw;G jpwd; 
 xU nghUspd; jd;ntg;g Vw;G jpwd; vd;gJ XuyF epiw nfhz;l nghUspd; 

ntg;gepiyia 1k cah;j;j Njitg;gLk; ntg;g Mw;wypd; msthFk; ,jd; 

myF JKg
-1 

k
-1 

 FwpaPL  = S 
 myF  = JKg-1 K-1 
 
ghjurj;jpd; S = 140 JKg-1 K-1 
 ePhpd;   S = 4180 JKg-1 K-1 
 

  Q = m   
  m = epiw  
  s = jd;ntg;g Vw;Gj;jpwd; 
     = ntg;g khWghL 
 
ntg;g Vw;G jpwd; 

 xU nghUspd;ntg;g Vw;Gj; jpwd; vd;gJ xU Fwpg;gpl;l epiw nfhz;l 
nghUspd; ntg;g epiyia 1k cah;j;j Njitg;gLk; ntg;g Mw;wypd; 

msthFk; ,jd; myF JK-1 

 ntg;g Vw;Gj; jpwd; = epiw X jd;ntg;g Vw;G jpwd; 
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
 xsp vd;gJ xU tif Mw;wyhFk;. xspiaj; jUk; nghUl;fs; xspUk; 

nghUl;fs; vdg;gLk;. v.fh. #hpad;> tpz;kPd;fs; kw;Wk; kpd;dpio 
tpsf;Ffs;. 

 
xspuhg; nghUl;fs; 
 jhkhf xspia ckpohj nghUs;fs; (v.fh) re;jpud; 
 xspahdJ Neh;f;Nfhl;by; nry;Yk; 

 
xspapd; jpirNtfk; 
 xspahdJ xU nehbapy; nry;Yk; njhiythdJ xspapd; jpirNtfk; MFk; 
 fhw;W my;yJ ntw;wplj;jpy; xspapd; jpirNtfk; 3 x 108 m/s my;yJ 300000 

km/s 

 #hpa xsp Gtpia mila MFk; fhyk; 500 nehb 
 
fpufzq;fs; 
 xsp Neh;f;Nfhl;by; nry;tjhy; #hpa kw;Wk; re;jpu fpufzq;fs; Vw;gLfpd;wd. 

NkYk; 
 #hpad;> Gtp kw;Wk; re;jpud; ,it %d;Wk; xNu Neh;f;Nfhl;by; mikAk; 

NghJ Vw;gLfpd;wd. 
 nghJthfr; #hpa fpufzj;ij tplr; re;jpu fpufzk; mjpf Neuk; ePbf;Fk;. 

 
#hpa fpufzk;(SME) 

 mkhthirad;W cz;lhfpwJ #hpaDf;Fk; (S) Gtpf;Fk; (E) ,ilNa re;jpud; 
(M) ,Uf;Fk; NghJ re;jpudpd; epoy; Gtpapd; kPJ tpOfpwJ. 

 
re;jpu fpufzk;(SEM) 

 KO epyT md;W cz;lhfpwJ. #hpaDf;Fk; (S) re;jpuDf;Fk; (M) ,ilNa 
Gtp (E) cs;s NghJ Gtpapd; epoypy; re;jpud; kiwtjhy; re;jpu fpufzk; 
Vw;gLfpwJ. 

 

xspapay; 
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xsptpyfypd; tpjpfs;: 
 xsptpyfypd; mbg;gilapy;> el;rj;jpukhdJ xsph;fpwJ. 
 xsptpyfypd; fhuzkhf> MWfs; Mokhf ,Ug;gJ Nghd;w Njhw;wk;> 

ePh;epiwe;j ghj;jpuj;jpYs;s ehzak; NkNy ,Ug;gJ Nghd;w Njh;w;wk;> 
ghj;jpuj;jpd; kPJs;s ngd;rpy; cile;J ,Ug;gJ Nghd;w Njhw;wk; Vw;gLfpwJ. 

 #hpa kiwT> kw;Wk; #hpa cjaj;jpy;> xsptpyfy; fhuzkhf> #hpad; 
fpilkl;lj;jpw;F NkNyhf ,Ug;gJ Nghd;W Njhw;wkspf;fpwJ. 

 tspkz;ly xsptpyfypd; fhuzkhf ehspd; ePskhdJ 4 epkplq;fs; 
mjpfkhf Njhw;wkspf;fpwJ. 

 mjpf tpyfy; FwpaPL fhuzkhf ituk; kpd;DfpwJ. 
 
xsp vjpnuhspj;jy; 
 rkjs Mb xd;wpd; kPJ Xh; xspf;fw;iw tpOk;NghJ mt;nthspf; 

fw;iwahdJ te;j Clfj;jpNyNa kPz;Lk; jpUg;gp mDg;gg;gLfpwJ. 
,e;epfo;T xsp vjpnuhspj;jy; vdg;gLk;. 

 
xOq;fhd vjpnuhspg;G 
 ,e;epfo;tpy; xspapd; ,izf;fw;iw xd;W totog;ghd my;yJ gsgsg;ghd 

gug;gpd; kPJ tpOk; NghJ vjpnuhspf;Fk; fjph;fs; xd;Wf;nfhd;W ,izahf 
,Uf;Fk; 

 
xOq;fw;w vjpnuhspg;G 
 ,e;epfo;tpy; nrhu nrhug;ghd gug;Gfs; jk;kPJ gLk; ,izahd xspf; 

fw;iwia ntt;NtW jpirfspy; vjpnuhspf;Fk; mDg;Gfpd;wd. 
 

  
 MOM’ vd;gJ rkjs MbahFk;. 

 
gLfjph; 
 AO vd;gJ rkjs Mbapy; O vd;w Gs;spapy; tpOk; xU xspf;fjpuhFk; 

 



                ,aw;gpay; 

  Page 3 

 

gLNfhzk; 
 i vd;gJ gLfjpUf;Fk; nrq;Fj;Jf; Nfhl;bw;Fk; ,ilNa cs;s NfhzkhFk; 

 
kPs;Nfhzk; 
 r vd;gJ kPs;fjpUf;Fk;> nrq;Fj;Jf; Nfhl;bw;Fk; ,ilNaAs;s NfhzkhFk;. 

 
vjpnuhsp: 
 kPnahypapd; jpirNtfkhdJ Nkf; vz;zpdhy; msf;fg;gLfpwJ. xU Nkf; 

vz; vd;gJ fhw;wpy; xypapd; jpirNtfj;jpw;Fk;> efUk; nghUspd; 
jpirNtfj;jpw;Fk; cs;s tpfpjkhFk;. 

 
 Nkf; vz; xd;iwtpl mjpfkhdhy;> nghUshdJ #g;gh;Nrhdpf; vdg;gLk; 
 Nkf; vz; 5-I tpl mjpfkhdhy;> nghUshdJ mjp kPnahyp (Hypersonic) 

vdg;gLk;. 
 Nkf; vz; 1-I tpl Fiwthdhy;> nghUshdJ rg;Nrhdpf; (Subsonic) 

Ntfj;jpy; efUk;. 
 

ghyq;fspd; kPJ giltPuh;fs; mzptFj;J nry;y mDkjpf;fg;gLtjpy;iy. 
Vndd;why; mth;fSila ,af;fk; ghyq;fspy; mjph;Tfis Vw;gLj;Jk;. Vnddpy; 
mth;fs; mzptFj;Jr; nry;Yk; Vw;gLk; tpirapd; mjph;ntz;Zk; ghyj;jpd; 
,ay;G mjph;ntz;Zk; rkkhdhy;> ghyk; ngUk; tPr;Rld; mjph;Tw;W cilAk; epiy 
Vw;gLk;. ghh;it J}uj;jpy; Jg;ghf;fpiar; RLk; nghOJ> Gif te;j gpd;dh; 
xypahdJ Nfl;fpwJ. Vnddpy;> jpirNtfkhdJ xypapd; jpirNtfj;ij tpl 
mjpfkhFk;. 
 
rpy gad;ghl;L eilKiwfs;: 
 Fsph;fhyj;jpy; njhiyNgrpf; fk;gpfs; RUq;Ftjhy; ,ilntspfSld; 

itf;fg;gLfpwJ.  
 xU Cry; fbfhukhdJ Fsph;fhyj;jpy; NtfkhfTk;> Nfhilfhyj;jpy; 

nkJthfTk; ,aq;ff; fhuzk; Nfhilf;fhyj;jpy; Cry; fbfhuj;jpd; ePsk; 
mjpfkhfTk;> Nfhilf;fhyj;jpy; ePsk; FiwthfTk; ,Uf;Fk;. 

 ghyq;fs; fl;Lkhdj;jpd; NghJ> v‡F J}z;fspd; filg;gFjpahdJ 
nghUj;jg;gl khl;lhJ Vnddpy; mit ntapy; fhyj;jpy; tphptiltijj; 
jLf;fTk;> Fsph;fhyj;jpy; RUq;Ftijj; jtph;f;fTk; mt;thW 
nra;ag;gLfpwJ. 

 ,uapy; jz;lthsq;fs; ntapy; fhyj;jpy; tphptiltijj; jLf;f> mit 
,ilntsp tpl;L nghUj;jg;gLfpwJ. 
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vjpnuhspj;jy; tpjpfs; 
tpjp 1: 
 gLfjph;> kPs;fjph; kw;Wk; gLGs;spapd; topNa tiuag;gLk; nrq;Fj;Jf;NfhL 

Mfpait xNu jsj;jpy; mikAk; 
tpjp 2: 
 gLNfhzKk;> kPs; NfhzKk; rkk; 

 
gd;Kfg; gpk;gq;fs; 
 xd;wpw;F Nkw;gl;l rkjs Mbfisj; jFe;j Nfhzj;jpy; mikj;jhy; mit 

xU nghUSf;Fg; gy gpk;gq;fis Njhw;Wtpf;Fk; 

 
rkjs Mbapd; gz;Gfs; 
 rkjs Mbapy; Njhd;Wk; gpk;gj;ij Mbf;Fg; gpd; xU jpiuia itj;jhy; 

mjd;Nky; ngw ,aYk;. ,j;jifa gpk;gk; khagpk;gk; MFk;. 
 gpk;gq;fs; ,lty khw;wkhf njhpAk; 

 
rkjs Mbapd; gad;fs; 
 Kfk; ghh;f;Fk; fz;zhbahf gad;gLfpwJ 
 tPLfspYk;> filfspYk; gy gpk;gq;fis Vw;gLj;jp nghUs;fis 

myq;fhpf;fg; gad;gLfpwJ. 
 nghp];Nfhg; kw;Wk; fiylh]; Nfhg;Gfspy; gad;gLfpwJ. 
 mr;rfq;fspy; mr;R Nfhh;f;Fk; NghJ Vw;gLk; gpioiaf; fhz;gjw;Fk;> rhp 

nra;tjw;Fk; gad;gLfpwJ. 
 
nghp];Nfhg; 
 ,U rkjs Mbfshy; njhlh;e;J vjpnuhspg;G miltNj ,jd; jj;JtkhFk;. 

,U rkjs Mbfs; xt;nthd;Wk; vjpnujph; jpirfspy; xNu Foha;f;Fs; 450 
rha;thf mikf;fg;gLk;. 
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gad; 
 ePh;%o;fpf; fg;gypy; ,Ue;J ePhpd; Nkw;gug;gpy; cs;s nghUl;fis fhz 

cjTfpwJ. 
 
Nfhdf Mbfs; 
Fop Mb 
 Nfhsf Mbapd; ntspg;Gwk; nts;sp G+rg;gl;bUf;Fk; 

 
Ftp Mb 
 Nfhsf Mbapd; cl;Gwk; nts;sp G+rg;gl;bUf;Fk; 

 
Nfhsf Mb tiuaiwfs; 
Mbikak; (P) 

 Nfhsf Mbg;gug;gpd; ikak; 

 
 
tisT ikak; (C) 

 ve;jf; Nfhsfj;jpd; xU gFjpahf Nfhsf Mb cs;sNjh me;jf; 
Nfhsfj;jpd; ikak; Nfhsf Mbapd; tisT ikak; MFk;. 
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tisT Muk; (R) 

 ve;j Nfhsj;jpd; xU gFjpahf Nfhsf Mb cs;sNjh, me;j Nfhsj;jpd; 
Muk; Mbapd; tisT Muk;MFk;. 

 
 
Kf;fpa mr;R 
 Mb ikak; kw;Wk; tisT ikak; ,tw;wpd; topNa nry;Yk; Neh;NfhL MFk;. 

 
 
Kf;fpaf; Ftpak; (F) 

 Kf;fpa mr;Rf;F ,izahf tUk; xspf;fw;iwfs; Mbapy; gl;lgpd; Kf;fpa 
mr;rpy; xU Gs;spapy; FtpAk; my;yJ tphpAk; 

   
 
Ftpaj;Jhuk; (P) 

 Mb ikaj;jpw;Fk; Kf;fpaf; Ftpaj;jpw;Fk; ,ilNa cs;s njhiyT 
 tisT Muk; (R) = 2 X Ftpaj;Jhuk; (f) 
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Nfhsf Mbapd; gad;fs; 
Fop Mbapd; gad;fs; 

1. Kfr;rtuk; nra;a gad;gLfpwJ. 
2. kUj;Jth;fs; cUg;ngUf;fpahf gad;gLj;Jfpwhh;fs; 
3. fhh; Nghd;w thfdq;fspd; Kfg;G tpsf;FfspYk;, lhh;r; tpsf;FfspYk; 

vjpnuhspg;ghd;fshf gad;gLfpwJ. 
4. thdtpay; njhiy Nehf;fpapy; gad;gLfpwJ. 

 
Ftp Mbapd; gad;fs; 
 thfdq;fspy; Xl;LeUf;F mUNf gpd;Gwk; cs;s gue;j fhl;rpfisf; fhz 

cjTfpwJ. 
 
xsp tpyfy; 
 xsp Xh; Clfj;jpypUe;J kw;Nwhh; Clfj;jpw;Fr; nry;Yk; NghJ jdJ 

Neh;Nfhl;Lg; ghijia tpl;L tpyfpr; nry;Yk; gz;Ng xsp tpyfy; vdg;gLk;. 

 
];ney; tpjp 
 ,U Clfq;fspd; gLNfhzj;jpd; ird; kjpg;gpw;Fk; tpyF Nfhzj;jpd; 

ird; kjpg;gpw;Fk; cs;s tpfpjk; khwpyp 

          = khwpyp 

 
KO mf vjpnuhspg;G 
 mlh; kpF Clfj;jpypUe;J mlh; Fiw Clfj;ij Nehf;fpr; nry;Yk; xU 

xspf;fjph; khWepiyf; Nfhzj;ij tpl mjpf gLNfhzj;jpy; tpOk; NghJ 
mNj Clfj;jpy; KOtJkhf vjpnuhspf;fg;gLk;. 

 
Kf mf vjpnuhspg;gpw;fhd epge;jidfs; 

1. xsp mlh; kpF Clfj;jpypUe;J mlh; Fiw Clfj;jpw;F nry;y Ntz;Lk;. 
2. gLNfhzj;jpd; kjpg;G khWepiyf; Nfhzj;ij tpl mjpfkhf ,Uf;f 

Ntz;Lk;. 
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gad;fs; 
 vz;Nlh];Nfhg; (clypd; cs; gFjpia glk; gpbf;Fk; fUtp) fUtpapy; 

gad;gLfpwJ. 
 Fiwe;j Mw;wy; ,og;Gld; njhiyNgrp jfty;fis vLj;Jr; nry;y 

gad;gLfpwJ. 
 xspapio njhopy; El;gk; EiuaPuy; Nghd;w jpz;k cWg;Gfspy; cs;s Gw;W 

Neha; fl;bfis mopf;f cjTfpwJ. 
 
Mbr; rkd;ghL 
FopMbf;fhd rkd;ghL 

    = 
     = 

    
 P - Ftpa Jhuk; 

 u -nghUspd; njhiyT 

 v - gpk;gj;jpd; njhiyT 
 
cUg;ngUf;fk; 
 gpk;gj;jpd; msTf;Fk;, nghUspd; msTf;Fk; ,ilNaAs;s jfT 

 
 tpz;kPd; kpd;Djy; - xsp tpyfy; 
 ghiytdq;fspYk; ntg;gkhd jhh;r; rhiyfspy; - vjpnuhspg;G 
 fhzg;gLk; fhdy; ePh; Njhw;wk; 

 
fz;zpd; FiwghLfs; 
fpl;lg;ghh;it 
 njhiytpy; cs;s nghUl;fis njspthfTk; NtWgLj;jpAk; fhz ,ayhj 

jd;ik. 
 Fopnyd;Rfisf; nfhz;l fz;zhbfis mzptjd; %yk; ,f;Fiwia 

ePf;fyhk; 
 
Jhug;ghh;it 
 mUfpy; cs;s nghUl;fis njspthfTk; NtWgLj;jpAk; fhz ,ayhj 

jd;ik. Ftpnyd;R %yk; ,f;Fiwghl;il ePf;fyhk; 
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 Nja;j;jy;> CJjy;, kPl;Ljy;, mbj;jy; Nghd;w nray;fspdhy; xyp 

cz;lhfpwJ. midj;Jr; nray;fSk; nghUs;fis mjpu;Twr; nra;fpwJ. 
mjpu;Tfs; vd;gJ nghUs;fspd; rpwpa Kd;gpd; ,af;fkhFk;. 

 
miyapaf;fk; 

 miyTWk; Jfs;fs; Xu; ,lj;jpypUe;J kw;nwhU ,lj;jpw;F ,lg;ngah;r;rp 
miltjpy;iy Jfs;fs; mjph;TWtjpdhy; Vw;gLk; ,af;fk; kl;LNk 
Clfj;jpy; xU JfspypUe;J kw;nwhU JfSf;Fg; gutp Kd;Ndwpr; nry;Yk;. 

 
miyapd; tiffs; 

 ,ae;jpu miyfs;, kpd; fhe;j miyfs; vd miyfs; ,U tifg;gLk; vy;yh 
miyfSk; mjph;Tfshy; Njhd;Wfpd;wd. 

 kpd;fhe;j miyfshd xsp, NubNah miy Ez;ziyfs;, mfr;rptg;Gfjph;, 

GwCjhf;fjph;, x fjph;fs; guTtjw;F Clfk; Njitapy;iy ,it 
ntw;wplj;jpy; gutf; $baJ. 

miyfs; 
 

 
kpd;fhe;j miyfs; (FWf;fiyfs;)                      ,ae;jpu miyfs; 

 
 

       FWf;fiyfs;               nel;liyfs; 
 
kpd;fhe;j miyfs; 
N[k;]; fpshh;f; Nkf;];nty; 7 tifg;gLk; 

1. NubNah miyfs; 
2. Ez; miyfs; 
3. mfr;rptg;G miyfs; 
4. fz;ZWxsp 
5. GwCjhf; fjph;fs; 
6. X- fjph;fs; 
7. fhkh fjph;fs; 

 
 
 
 
 

xypapay; 
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,ae;jpu miyfs; 
FWf;fiyfs; 

 Clfj;Jfs;fs; miyguTk; jpirf;Fr; nrq;Fj;jhd jpirapy; mjph;TWjhy; 
cUthFk; 

 
Jfs;fs; mjph;TWk; jpir 
v.fh 

 ePuiyfs;, ,Oj;Jf; fl;lg;gl;l fk;gpapd; mjph;Tfs; 
 FWf;fiyfs; fhw;W my;yJ thAf;fspd; topNa gutpr; nry;yhJ 
 FWf;fiyfs; Clfj;jpd; topNa KfL, mfLfshf gutpr; nry;Yk; 

 
nel;liyfs; 

 Clfj;jpYs;s Jfs;fs; miy guTk; jpirf;F ,izahfNth mtw;wpd; 
jpirapNyNah mjph;TWtjhy; cz;lhFk; 

 xypmiyfs; fhw;wpNyh thAtpNyh nel;liyfshfg; gutpr; nry;Yk; 
 Clfj;jpd; topNa nel;liyfs; guTk; NghJ neUf;fq;fshfTk;, 

nefpo;TfshfTk; nry;Yk; 
 neUf;fk; - mjpf mOj;jk; cs;s gFjp 
 nefpo;T - Fiwe;j mOj;jk; cs;s gFjp 

 
miy ,af;fj;jpw;fhd tiuaiw 
tPr;R (a) 

 mjph;TWk; Jfs; ikag;Gs;spapypUe;J mile;j ngUk; ,lg;ngahr;rp ,jd; 
myF kPl;lh; 
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miyePsk; (A) 

 xNu mjph;T epiyapy; cs;s mLj;jLj;j ,U Jfs;fSf;fpilNa cs;s Jhuk; 
MFk; ,jd; myF kPl;lh;. 

 FWf;fiyapy; ,U mLj;jLj;j mfL my;yJ KfLfSf;F ,ilNaAs;s 
njhiyT. 

 nel;liyapy; ,U mLj;jLj;j neUf;fq;fs; my;yJ nefpo;TfSf;fpilNa 
cs;;s njhiyT MFk; 

 

miyT Neuk; (T) 

 mjph;TWk; Jfspd; xU KO miyTf;fhd fhyk; MFk;. ,jd; myF tpdhb 
 

mjph;ntz; (n) 

 Clfj;Jfs; xU tpdhbapy; Nkw;nfhs;Sk; KO mjph;Tfspd; vz;zpf;if 
MFk;. ,jd; myF n`h;l;]; 

n = 
   

 

mjph;ntz; miyePsk; miyjpir Ntfk; ,tw;wpw;fhdj; njhlh;G 
 miy jpir Ntfk; (v) = miy flf;Fk; njhiyT/ Neuk; 

v = miyePsk; / miyT Neuk; 

   =/T 

v = n  ‡ n = 1/T 

 miy jpir Ntfk; = mjph;ntz; X miyePsk; 
 
xypapd; jpirNtfk; 
 
jplk;    jputk;        thA 

jplk; jputk; thA 
mYkpdpak;  6420 ms-1 fly;ePh; 1531 ms-1 i`l;u[d; 1284 ms-1 
epf;fy; 6440 ms-1 J}aePh; 1498 ms-1 P̀ypak; 965 ms-1 
fpuhidl; 6000 ms-1 vj;jdhy; 1207 ms-1 fhw;W 346 ms-1 
jfuk; 5960 ms-1 nkj;jdhy; 1103 ms-1 Mf;]p[d; 316 ms-1 
,Uk;G 5940 ms-1   fhh;gd;il 

Mf;i]L 
258 ms-1 

ntz;fyk; 4700 ms-1   ry;gh; 213 ms-1 
fz;zhb 3980 ms-1     
kuk; 3850 ms-1     

 
 
 
 

vjpnuhyp Nfl;gjw;fhd epge;jid: jilg;nghUshdJ 17kP njhiytpy; ,Uf;f 
Ntz;Lk;. 
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xypapd; jpir Ntfj;ij ghjpf;Fk; fhuzpfs; 
1. <ug;gjk; 
2. ntg;gepiy 
 mOj;jj;ijg; nghWj;J xypapd; jpir Ntfk; khwhJ. 

 

vjpnuhyp (ECHo) 

 rpy ,lq;fspYk; xyp vOg;gpa rpwpa fhy ,ilntspf;F gpd; kPz;Lk; xypapd; 
rj;jj;ijf; Nfl;f KbfpwJ. vOg;gg;gl;l xyp epd;w gpwFk; kPz;Lk; kPz;Lk; 
Nfl;fg;gLk; xypNa vjpnuhyp MFk;. 

 
vjph; Kof;fk; (Reverberation) 

 gd;Kf vjpnuhypg;gpd; fhuzkhf xypapd; Nfl;ly; ePbj;jpUf;Fk; jd;ik 
MFk;. ,jid jLf;f jpiuaq;fk; fiyauq;fj;jpd; Nkw;$iu, Rth;fs; xyp 
cl;ftUk; jd;ik nfhz;l nghUs;fshyhd ehh; ml;il, jpirr;rPiw 
gpsh];lh; Nghd;w nghUl;fshy; Nkw;G+r;R nra;ag;gl;bUf;Fk;. 

 
nrtpAzh; neLf;fk; 

 nrtpapdhy; czuf; $ba neLf;fk; nfhz;l xypr;iriffis nrtpAzh; 
neLf;fk; vd;fpNwhk;. 

tpyq;F nrtpAzh; neLf;fk; 
kdpjd; 20 - 20,000 

ahid 16 - 12,000 

khL 16 - 40,000 

G+id 100 - 32,000 

eha; 40 - 46,000 

nfhwp tpyq;Ffs; [vyp, mzpy;, Kay;] 1000 - 1,00,000 

ntsthy; 1000 - 1,50,000 

lhy;gpd;, jpkpq;fyk; 70 - 1,50,000 

fly; eha; 900 - 2,00,000 

fly; gd;wp 200 - 2,00,000 
 

kPnahypfs; 
 xypapd; mjph;ntz; 20,000 n`h;l;];f;F Nky; ,Ug;gpd; mit kPnahyp 

vdg;gLk; 20 n`h;l;];f;F Fiwthf ,Ug;gpd; mit Fw;nwhyp vdg;gLk;. 
kPnahypiaAk; Fw;nwhypiaAk; ek;khy; Nfl;f ,ayhJ. 

 

kPnahypapd; gad;fs; 
Nrhdhh; (SONAR - Sound Navigation And Ranging ) 

 kPnahypfisg; gad;gLj;jp flypDs; cs;s nghUl;fspd; jd;ikfis 
fz;lwpAk; rhjdk; MFk;. 
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 fg;gypYs;s Nrhdhh; fUtp %yk; kPnahypfis cUthf;fp flypDs; nrYj;jp 
jilapdhy; vjpnuhf;fg;gLk;. kPnahypiaf; nfhz;L ePh; %o;fpf; fg;gy;, kPd; 

$l;lk;, gdpkiy flypd; Mok;, flyb jirapd; mikg;G fdpkq;fs; 
Mfpatw;iw mwpa cjTfpwJ 

 
njhopy; Jiwg; gad;fs; 

1. cNyhf thh;g;gpdhy; nra;ag;gl;l fUtpfis cilf;fhky; mtw;wpd; 
cl;gFjpapy; cs;s fPwy;fisf; fz;lwpaTk;, JisaplTk; gad;gLfpwJ. 

2. kPnahypfs; mOf;F ePf;fpj; jputq;fspy; Fkpo;fis cz;lhf;fp, kUj;Jtf; 

fUtp, fbfhuk; Nghd;wtw;wpd; ,Lf;Ffspy; cs;s mOf;fpid ePf;fg; 
gad;gLfpwJ. 

3. kPnahyp epow;glq;fs; Kg;ghpkhzg; gpk;gq;fisj; Njhw;Wtpf;fg; 
gad;gLfpd;wd. 

 

kUj;Jtj;Jiwg; gad;fs; 
1. x fjph;fshy; fz;lwpa ,ayhj clypd; nkd;ikahd jpR kw;Wk; 

cs;SWg;Gfis Ma;T nra;ag; gad;gLfpwJ. 
2. %is, ,jak; rpWePufk; Nghd;w clyWg;Gfspd; nray;ghL, ,uj;j Xl;lk,; 

Nehapd; jd;ikfis kPnahyp nfhz;L lhg;sh; tpistpd; %yk; 
fz;lwpfpd;wdh;. 

 
lhg;sh; tpisT 
xyp %yj;jpw;Fk; Nfl;gtUf;Fk; ,ilNa rhh;gpaf;fk; ,Uf;Fk; NghJ> xypapd; 
mjph;ntz; khWtJ Nghd;W Njhd;Wk; epfo;T lhg;sh; tpisT vdg;gLk;. 
gad;fs; 

1. thfdk; xd;wpd; Ntfjij mstp 
2. Jizf;Nfhs; xd;iwf; fz;lwpa 
3. Nulhh;   
4. Nrhdhh; 
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 RADAR - Radio Detection And Ranging: Nulhu; Nghd;w fUtpfs; lhg;sh; 
tpistpidg; gad;gLj;jp ePh; %o;fpf; fg;gy;, tpkhdq;fspd; jpirNtfj;ijAk; 
,af;fj;ijAk; fz;lwpag;gLfpwJ. 

 tpkhd epiyaq;fspy; Nulhu;fisg; gad;gLj;j lhg;sh; ,lg;ngah;r;rp %yk; 
tpkhd epiyaj;ij Nehf;fp tUfpd;w tpkhdq;fspd; gwf;Fk; cauk;, Ntfk;, 
njhiyT Mfpatw;iw fz;lwpa cjTfpwJ. 

 

Nkf; tpisT 
1. xyp %yk; efUk; jpir Ntfj;ij nghWj;J mjph;ntz;zpy; Vw;gLk; khw;wk; 

MFk;. 
2. xU Nkf; vd;gJ fhw;wpy; xypapd; jpirNtfj;jpy; efUk; nghUl;fspd; jpir 

NtfkhFk;. 
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mZ 

 fpNuf;f nkhopapy; mZ vd;w nrhy;Yf;F ‘’cilf;f Kbahjit‘’ vd;W 
nghUdhFk;. 

 
nghUz;ik moptpd;ik tpjp (ytha;rpau;) 

 ,aw;gpay; my;yJ Ntjpapay; khw;wj;jpd; %yk; epiwia Mf;fNth my;yJ 
mopf;fNth KbahJ. 

 
khwh tpfpj tpjp (g;nus];l;) 

 xU Jha Ntjpr;Nrh;kk; vk;Kiwapy; jahhpf;fg;gl;lhYk; mjpy; cs;s 
jdpkq;fs; xU Fwpg;gpl;l khwh epiw tpfpjj;jpy; jhd; $bapUf;Fk;. 

 
lhy;ldpd; mZf;nfhs;if 

1. xt;nthU gUg;nghUSk; kpfr; rpwpa gphpf;f Kbahj Jfs;fshd 
mZf;fshy; cUthf;fg;gl;lJ. 

2. mZf;fis Mf;fNth my;yJ mopf;fNth KbahJ. 
3. xU jdpkj;jpd; mZf;fs; ahTk; vy;yh tifapYk; xNu khjpupahfNt 

,Uf;Fk;. 
4. ntt;NtW jdpkq;fspd; mZf;fs; vy;yh tifapYk; Ntt;NtwhfNt 

,Uf;Fk;. 
5. Ntjptpidfspy; <LgLk; kpfr;rpwpa Jfs; mZ 

 
epiwfs; : 

1. nghUz;ik mopahtpjp kw;Wk; khwhtpfpj tpjpfSf;F Vw;fj;jf;f tpsf;fk; 
mspj;jJ. 

2. mf;fhy fl;lj;jpy; mwpag;gl;bUe;j thAf;fs; kw;Wk; ePu;kq;fspd; gz;Gfis 
tpsf;fpaJ. 

 
Fiwfs; : 

1. Ntt;NtW jdpkq;fspd; epiw ,izepwk;, msT NtWghLfis 
tpsf;ftpy;iy. 

2. mZtpw;Fk; %yf;$Wf;Fk; ,ilNaahd NtWghl;il Jy;ypakhf 
tpsf;ftpy;iy. 

 
gpnusl; nfhs;if : 

 vy;yhj;jdpkq;fSk; i`l;u[d; mZf;fshy; Mdit. 

mZ kw;Wk; mZf;fU ,aw;gpay; 
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J.J. jhk;rd; nfhs;if : 
 mZ vd;gJ Neh;kpd;Dhl;lk; nfhz;l Nfhsk;. mf;Nfhsj;jpDs; 

vyf;l;uhdl;fs; nghjpe;Js;sd.  
 
&ju;Nghh;L mZ nfhs;if 

 mZ vd;gJ Neh; kpd;Dhl;lq;fisf; nfhz;l mZf;fUit ikakhff; 
nfhz;bUf;f vyf;l;uhd;fs; mZf;fUitr; Rw;wpAs;s fhypaplq;fspy; 
tputg;gl;bUf;Fk;. 

 Rutherford’s atom model pics 

 ,J &ju;Nghh;L mZ khjphpg; gbtj;ij Nghd;wNj. mitfspy; ,Ue;j 
Fiwg;ghl;il ePf;fyhk;. 

 

fz;L gpbg;Gfs; 
 GNuhl;lhd; - Nfhy;L];Bd;  
 vyf;l;uhd; J.J. jhk;rd; 
 INrhNlhg;Gfs;  
 epA+l;uhd; - rhl;tpf; 
 gUg;nghUs;fspd; kpd;jd;ik - ikf;fy; /ghuNl 
 mZf;fUGNuhl;lhd; kw;Wk; epA+l;uhdhy; MdJ. GNuhl;lhd; Neh; 

kpd;Dhl;lk; ngw;wJ. mZf;fUtpYs;s GNuhl;lhd; epA+l;uhd; ,uz;Lk; 
epA+f;spahd;fs; my;yJ fUj;Jfs; vd;W miof;fg;gLfpd;wd. 

 

Jfs; FwpaPL kpd;Rik epiw ,Ug;gplk; 
vyf;l;uhd; e-/B-1 (-)1.602x10-19C 9.18x10-31kg mZf;fUtpd; 

ntspNa 
GNuhl;lhd; P+/H+ (+)1.602x10-19C 1.672x10-27kg mZf;fUtpd; 

cs;Ns 
epA+l;uhd; 0n1 kpd;Rit ,y;iy 1.674x10-27kg mZf;fUtpd; 

cs;Ns 
 
mZf;fU ,aw;gpay; 
mZ vz; (Z) : GNuhl;lhdpd; vz;zpf;ifahFk; mJ vyf;l;uhd; 
vz;zpf;ifNahLk; rkkhdJ 
epA+l;uhd; vz; (N) :mZf;fUtpYs;s epA+l;uhdpd; vz;zpf;ifahFk; 
epiw vz; (A) :nkhj;j fUj;Jfspd;vz;zpf;ifahFk;  

 mZf;fU FwpaPL : Z X 
A
 

 X – jdpkj;jpd; FwpaPL 
 
 
 

ngapd; gphpl;[; epiwkhiykhdp INrhNlhg;Gfspd; mZepiwia Jy;ypakhf 
mse;jwpa cjTfpwJ. 



                ,aw;gpay; 

  Page 3 

 

mZf;fU msT 
 mZf;fUtpd; Muk; 10-14 kP Kjy; 10-15kP tiuapy; mikAk; vdTk; mZtpd; 

Muk; 10-10 kP vdTk; ,Uf;Fnkd;W &jh;Nghh;L &rpjwy; Ma;T vLj;Jf; 
fhl;baJ. 

 mZf;fU Muj;jpw;fhd vz;khd rkd;ghL 

 R = roA

1/3 

 ro= 1.3 X 10
-15 kP 

 

mZf;fU epiw 
 GNuhl;lhd; kw;Wk; epA+l;uhdpd; epiw KiwNa mp, mnvdpy; mZf;fUtpd; 

epiw vd;gJ Z  +N   Mdhy; epiwkhiykhdpiaf; nfhz;L 

mZf;fUtpd; cz;ik epiwia mstpLk; NghJ (Z  +N  )tplf; FiwT 
 

epiw NtWghL 
  Z   + Nmn – cz;ikepiw  m 

   m – epiw FiwT 
 

mZf;fU mlh;j;jp 

 
mZf;fU kpd;Dhl;lk; 

 mZf;fUtpd; kpd;Dhl;lk; mjpYs;s GNuhl;lhidr; rhh;e;jJ 
 GNuhl;lhd; kpd;Dhl;lk; = 1.6 X 10

-19 $Yk; 

 mZf;fUtpd; kpd;Dhl;lk; = Ze 
 
INrhlhg;Gfs; 

 xj;j mZ vz;fisAk; NtWgl;l epiw vz;fisAk; nfhz;l xU 
jdpkj;jpd; ntt;NtW mZf;fs; 

         v.fh: 17CI
35

, 17CI
37

 

 
INrhghh;fs; 

 xj;j epiw vz;fisAk; NtWgl;l mZ vz;fisAk; nfhz;l ntt;NtW 
jdpkq;fspd; mZf;fs; 
v.fh: 18Ar

40
, 20Ca

40
 

 
INrhNlhd;fs; 

 xj;j epA+l;uhd; vz;zpf;ifAk; NtWgl;l mZ vz;fisAk;, NtWgl;l epiw 
vz;fisAk; nfhz;l ntt;NtW jdpkq;fspd; mZf;fs; 
v.fh: 6C

13
, 7N

14
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mZepiw myF (Atomic mass unit – amu ) 

 mZepiw myF vd;gJ 6C
12mZtpd; epiwapy; 1/12 gFjpahf ,Uf;Fk;. 

             1 amu = 1.66 X 10
-27fp.fp (m) 931 MeV 

 

fjphpaf;fk; 
mZ fjphpaf;f ,aw;gpay; 
 

 mZ vz; 82f;F NkNy cs;s midj;Jj; jdpkq;fSk; fjphpaf;fj; 

jdpkq;fs;. mit       fjph;fis ntspapLk; ,ay;Gilait. 

       ,tw;wpd; gz;Gfs; 

 
 jd;ik kpd; 

Rit 
msT epiw jpir 

Ntfk; 
CLUTk; 
jpwd; 

madpahf;Fk; 
jpwd;   ‘He’ 

cl;fU 
+ 3.2x10-

19C 

6.6x10
-27kg 

2x10-

7ms-1 
FiwT mjpfk;   kpfNtf 

e- 
- 1.6x10-

19C 

9.1x10-

31kg 
Xspapd; 
jpirNt
fj;jpy; 
99% 

  it tpl 
100 
klq;F 
mjpfk; 

FiwT 

  kpd;fhe;j 
miy 

kpd;Rit 
mw;wJ 

Xa;T Xa;T xspapd; 
jpirNt
fk; 

    it 
tpl  1000 
klq;F 
mjpfk; 

Gwf;fzpf;fj; 
jf;fJ. 

,aw;if fjphpaf;fk; 
 n`d;wp ngf;Nfhuy; ,aw;if fjphpaf;fj;ij fz;Lgpbj;jhh;. 
 mZ vz; 82 ia tpl mjpfkhd fd jdkq;fs; jd;dpay;ghf        fjph;fis ckpOk; epfo;tpw;F ,aw;if fjphpaf;fk; vdg;gLk;. 

 
uhz;l;[d; 

 fjph;tPr;R msT MFk;. 
 1 fpuhk; fhw;wpy; 1.6 X 10

12 Nrhb madpfis cz;lhf;ff; $ba fjph;tPr;rpd; 

msT MFk; uhz;l;[dpy; Mapuj;jpy; xU gq;F 1 kpy;yp uhz;l;[d; MFk;. 
 

nraw;if fjphpaf;fk; my;yJ Jhz;lg;gl;l fjphpaf;fk; 
 1934y; fpA+up, N[hypal; mth;fshy; fz;lwpag;gl;lJ. 
 xU jdpkj;ij kw;nwhU jdpkkhf nraw;if Kiwapy; khw;Wk; epfo;tpw;F 

nraw;if fjphpaf;fk; vdg;gLk.; 
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 ,aw;if fjphpaf;fj;jpy;       fjph;fs; kl;LNk ntsptUfpd;wd. Mdhy; 
nraw;if fjphpaf;fj;jpy; vyf;l;uhd;, epA+l;uhd;, ghrpl;uhz; fjph;fs; ntsp 
tUfpd;wd. 

 
fjphpaf;f tpjpfs; 
fjphpaf;fr; rpijT 

   my;yJ  fjph;fs; ntsptpLk; NghJ fjph; tPRk; jdpkj;jpd; mZf;fU 
rpije;J Gjpa jdpkk; cz;lhfpwJ. 

   rpijT : 
   fjph; tPr;rpd; fhuzkhf mZ vz;zpy; ,uz;Lk;, epiw vz;zpy; ehd;Fk; 

FiwAk; 

 Z X 
A    Z-2 Y 

A-4
 + 2He

4 
 

   rpijT : 
 ,jd; fhuzkhf Gjpa mZtpd; epiw vz;zpy; khWjy; Vw;gLtjpy;iy 

Mdhy; mZ vz;zpd; vz;zpf;ifapy; xd;W mjpfhpf;fpd;wJ. 

Z X 
A    Z+1Y

A
 + -1e

0 
   rpijT : 

 fhkhf; fjph; ntspg;gLk; NghJ mZ vz;zpNyh my;yJ epiw vz;zpNyh 
khWjy; Vw;gLtjpy;iy. 

 
fjphpaf;fr; rpijTwy; 
&jh;Nghh;L rhb tpjpfs; 

 XuyF Neuj;jpy; rpijTWk; mZf;fspd; vz;zpf;if fjphpaf;f mZf;fspd; 
vz;zpf;iff;F Neh;tpfpjg; nghUj;jKilaJ. 

N = NO      
 

miu MAl;fhyk; 
 fjphpaf;fj; jdpkj;jpd; miu MAl;fhyk; vd;gJ mjd; mZf;fspd; 

vz;zpf;ifapy; ghjp rpijTWtjw;F vLj;Jf; nfhs;Sk; fhyk; MFk; 

      = 
      

 
 

      -  miu MAl;fhyk; 

   - fjphpaf;f khwpyp my;yJ rpijT khwpyp 
 

ruhrhp MAs; 
 fjphpaf;fj; jdpkj;jpy; Muk;g epiyapy; cs;s vy;yh mZf;fspd; 

MAl;fhyq;fspd; ruhrhp> fjphpaf;fj; jdpkq;fspd; ruhrhp MAl;fhyk; MFk; 
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  = vy;yh mZf;fspd; MAl; fhyq;fspd; 

 $Ljy;/ nkhj;j mZf;fspd; vz;zpf;if 

   = 
 
 
 

      = 
        

      = 0. 6931 Ʈ 

 

fjphpaf;ff; fhh;gd; taJ fzpg;G 
 mz;lj;jpypUe;J tUk; cah; Mw;wy; fh];kpf; fjph;fshy; C

14tspkz;lyj;jpy; 

Njhw;Wtpf;fg;gLfpwJ. ,jd; miu MAl; fhyk; 5570 tUlq;fs;. Jtf;fj;jpy; 

xU nghUspYs;s n  vz;zpf;ifapyhd C
14mZ 5570 tUlq;fs; fopj;Jn/2 

mZf;fshfTk;, 11140 tUlq;fs; fopj;J n/4 mZf;fshfTk; khWfpwJ. 

nghUspYs;s C14 d; tpOf;fhL mjd; fhyj;ij epu;zapf;f cjTfpwJ. 
 
epA+l;uhd;fs; 

 ngupypaj;ij α Jfs; nfhz;L jhf;Fk; nghOJ rhl;tpf; fz;Lgpbj;jhu;.             

 4 Be
9
 + 2He

4                   
6C

13
 +   on

1
  

 on
1
 - epA+l;uhd; 

 on
1
 – kpd;Dhl;lk; mw;wJ 

 

gz;Gfs; 
 Rop kpd;Dhl;lk; nfhz;lJ. 
 i`l;u[d; mZf;fU jtpu vy;yh mZf;fUtpYk; cs;sJ. 
 cl;fUtpDs; epiyahdJ cl;fUtpw;F ntspNa kpff; FWfpa fhy msT 

jhd; epiyahdjhf ,Uf;Fk; ,jd; miu MAl; fhyk; 13 epkplk; 
 kw;w cl;fUtpw;Fs; vspjhf CLUtpr; nry;Yk; [,jw;fhd fhuzk; 

cl;fUtpw;Fk; mitfSf;Fk; ,ilNa $Yk; tpir ,y;yhjpUg;gNjahFk;] 
 fhe;jg; Gyj;jpdhNyh my;yJ kpd; Gyj;jpdhNyh ghjpf;fg;gLtjpy;iy. 

 
tiffs; 

1. Ntf epA+l;uhd; = 0.5 Mev to 10 Mev 

2. Fiw Ntf epA+l;uhd; = 0 to  1000 ev 
 
mZf;fUgpsT 

 Ml;Nlh`hd; nkapl;dh; kw;Wk; ];lhuh];kd; fz;Lgpbj;jdh;. 
 gSthd jdpkk; 2 my;yJ mjw;F Nkw;gl;l ,Nyrhdj; jdpkq;fshf 

gpsTWk; epfo;Tf;F mZf;fUgpsT vd;W ngah;. ,jpy; 3 epA+l;uhd;fSk; r 
tbtj;jpy; fjph;tPr;R Mw;wYk; ntsp tUfpwJ. 

 0n
1
 + 92U

235 
        92U

236         
56Ba

141 
+ 36Kr

92
 + 3on

1
 + r 
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 ,aw;ifapy; fpilf;Fk; ANudpak; 99.28 U
238 iaAk;, 0.72%   U

235iaAk; 
nfhz;bUf;Fk;. 

 
mZf;fU ciy (Nuclear reactor)  

 KOikahd fl;Lg;ghl;NlhL jw;rhh;G cila mZf;fU njhlh; tpid 
epfOk; mikg;G 

 Kjy; mZf;fU ciy. rpfhNfh (US -1942) 

 

gpsTf;Fl;gLk; nghUs; (Fissionable material ) 

 92U
235my;yJ GSl;Nlhdpak; 239 

 
epA+l;uhd; %yk; (Source of Newtron) 

 vupnghUSf;F mUfpy; Njitf;Nfw;w epA+l;uhidj;Njhw;Wtpf;Fk; %yk; 
 
jzpg;ghd; (Moderator) 

 mZf;fU gpsitapd; NghJ cw;gj;jp nra;ag;gLk; epA+l;uhdpd; Ntfj;ij 
jzpg;gjw;F gad;gLfpwJ. 

 fpuhigl; my;yJ fd ePh; jzpg;ghdhf gad;gLfpwJ. 
 
fl;LgLj;Jk; fopfs; (Control rods) 

 mZf;fU ciyapy; epA+l;uhd; cl;ftug;gLtij fl;LgLj;JfpwJ. ,J 
vupnghUl;fspy; nrUfg;gLk;. 

 fhl;kpak;, Nghuhd; Mfpa jdpkq;fs; fl;LgLj;Jk; fopfshf gad;gLfpwJ. 
 

Fsph;tpg;ghd; (Coolant) 

 njhlh;tpidapd; NghJ cz;lhFk; ntg;g Mw;wiy fth;e;J nfhs;Sk; 
nghUs;.ePh;k Nrhbak; my;yJ fd ePh; Fsph;tpg;ghdhf gad;gLfpwJ. 

 

epA+l;uhd; vjpnuhspg;ghd; 
 vhpnghUisAk;> jzpg;ghidAk; #o;;e;J mike;Js;sJ jg;gpr; nry;Yk; 

epA+l;uhd;fis kPz;Lk; ciyfspy; rpjwbf;f cjTfpwJ. 
 

jLg;G ciw [shielding] 
 mZf;fU gpsitapdhy; cz;lhFk; fjph;tPr;ir jLf;f gad;gLfpwJ. 
 mZ ciyfisr; Rw;wpYk; fhhpar; Rth;fSk;, 2.5 kP nfhz;l fhd;f;uPl; 

RtUk; fl;lg;gl;bUf;Fk; 
 

mZf;fU ,izT 
 ,uz;L my;yJ mjw;F Nkw;gl;l ,Nyrhd mZf;fUf;fis ,izg;gjd; 

%ykhf Gjpa mZf;fU cz;lhtij mZf;fU ,izT vdg;gLk;. 
 v.fh: i`l;u[d; Fz;L. 


