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Magnetism 
6th term - 3 Unit - 1 fhe;jtpay; 

9 th Std Unit - 5 fhe;jtpay; kw;Wk; kpd;fhe;jtpay; 

12th Physics vol - 1 Unit - 3 fhe;jtpay; kw;Wk; kpd;Ndhl;lj;jpd; 
fhe;jtpisTfs;  

Unit - 4 fhe;jj; J}z;lYk; khWjpir 
kpd;Ndhl;lKk; 
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Magnetism 
 

6th term 3  

 myF – 1 fhe;jtpay; 
 
 

fhe;;jq;fspd; gytpj tbtq;fs;:  
,Uk;Gj;Jz;Lfisf; fhe;jkhf;Fk; Kiwia kdpjd; mwpe;j gpd;dh; gy 
tbtq;fspy; fhe;jq;fs; nra;ag;gl;L> gad;gLj;jg;gLfpd;wd. kdpjdhy; 
jahhpf;fg;gl;l ,j;jifa fhe;jq;fs; nraw;iff; fhe;jq;fs; vd 
miof;fg;gLfpd;wd.  
 
rl;l fhe;jk;> yhl fhe;jk;> tisa fhe;jk; kw;Wk; fhe;j Crp Mfpaitg; 
nghJthfg; gad;gLj;jg;gLk; nraw;iff; fhe;jq;fs; MFk;.  
 
fhe;jj;jd;ikAs;s kw;Wk; fhe;jj;jd;ikaw;w nghUs;fs;:  
 
fhe;jj;jhy; <h;f;fg;glhj nghUs;fs; fhe;jj; jd;ikaw;w nghUs;fs; 
vdg;gLfpd;wd. fhfpjk;> nefpop Nghd;w nghUs;fs; fhe;jj;jd;ik mw;;w 
nghUs;fs; MFk;.  
 
fhe;jj; JUtq;fs;:  
fhe;jj;jpd; <h;g;Gtpir fhe;jj;jpd; ,U KidfspYk; mjpfkhf ,Uf;fpwJ. ,e;j 
,U KidfisAk; fhe;jj;jpd; JUtq;fs; vd miof;fpNwhk;.  
 
fhe;jq;fisf; nfhz;Lnra;ag;gLk; ghpNrhjidfSf;F cq;fSf;F ,Uk;Gj; 
Jfs;fs; mjpfk; Njitg;gLk;.  xU fhe;jj;ij kzypy; ed;FNjha;j;JvLj;jhy; 
,Uk;Gj;Jfs;fs; fhe;jj;NjhL xl;bf; nfhz;LtUtijePq;fs; ghh;f;fyhk;.  kzy; 
fpilf;ftpy;iynadpy; fspkz; Nghd;wtw;wpYk; Kaw;rpf;fyhk;. 
 

,Uk;Gj;Jfs;fs; ,y;iynadpy; rpwpa ,Uk;Gj;Jz;Lfisg; gad;gLj;jyhk;.  
mjidr; rpwpJrpwpjhfNrfhpj;JNrhjidf;Fg; gad;gLj;jyhk;. 
 
fhe;jq;fisf; nfhz;L jpirawpjy;:  
rl;lfhe;jj;jpd; eLtpy; xU E}iyf; fl;b mjidj; njhq;ftplTk;. fhe;jk; ve;jj; 
jpirapy; xa;Tepiyf;F tUfpwJ vdg; ghh;f;fTk;.  
 
fhe;jk; xa;Tepiyf;F tUk; jpirf;F ,izahf (mjhtJ rl;lfhe;jj;jpw;F 
,izahf) xU Nfhl;bid xU ml;ilapNyh> my;yJ NkirapNyh tiue;J 
nfhs;Sq;fs;.  
 
fhe;jj;ij nkJthfj; jpUg;gp kWgbAk; mJ xa;Tepiyf;F tUk; tiu 
fhj;jpUf;fTk;. ,JNghy; %d;W my;yJ ehd;F Kiw kWgbAk; nra;J ghh;f;fTk;.  
 
xt;nthU KiwAk; fhe;jk; mNj jpirapy;jhd; xa;Tepiyf;F tUfpwjh?  
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njhq;ftplg;gl;l fhe;jk; vg;nghOJk; tlf;F njw;F jpirapNyNa xa;Tepiyf;F 
tUtijf; fhzyhk;. tlf;Nf Nehf;Fk; Kid fhe;jj;jpd; tlJUtk; vdTk;. 
njw;Nf Nehf;Fk; Kid fhe;jj;jpd; njd;JUtk; vdTk; miof;fg;gLfpwJ.  
 
jilapd;wp njhq;f tplg;gl;Ls;s fhe;jkhdJ vg;nghOJk; tlf;F – njw;F 
jpirapNyNa Xa;T epiyf;F tUk;.  
 
fhe;jj;jpd; jpirfhl;Lk; gz;Ggy Mz;Lfshf jpiria mwpag; gad;gLj;jg;gl;L 
tUfpwJ.  Vwj;jho 800 Mz;LfSf;F Kd;GrPdh;fs; fhe;jfw;fisf; fl;b njhq;f 
tpl;lhy;> mittlf;F–njw;F jpirapNyNa Xa;Tepiyf;F tUtijf; fz;lwpe;jdh;.  
fhe;jj;jd;ikAila fw;fisf; nfhz;L jpirfhl;Lk; fUtpfs; nra;J 
gad;gLj;jpdh;. 
 

rPdkhYkpfs; jq;fs; glFfspYk; fg;gy;fspYk; ,j;jifa fw;fisf; nfhz;L> 
Gay;fhyq;fspYk;> %Lgdpfhyq;fspYk; jpiriaawpe;J ghJfhg;ghd fly; 
gazq;fis Nkw;nfhz;ldh;. 

 
 
fhe;j jpirfhl;Lk; fUtp:  
fhe;j jpirfhl;Lk; fUtp vd;gJ jpirawpa cjTk; xU fhe;j Crpg;ngl;b MFk;. 
jilapd;wp RoYk; tifapy; xU fhe;j Crp ,jd; ikaj;jpy; 
nghUj;jg;gl;Ls;sJ. fhe;j Crpapd; tl Kid Fwpaplg;gl;L 
fhz;gpf;fg;gl;Ls;sJ.  
 
fg;gy;fs; kw;Wk; tpkhdq;fspy; fhe;j jpirfhl;Lk; fUtp nghJthf 
gad;gLj;jg;gLfpwJ. kiyNaWgth;fs; jhq;fs; jpirkhwp NtW ,lj;jpw;Fr; 
nry;yhkypUf;f ,ij mtrpak; vLj;Jr; nry;fpd;wdh;.  
fhe;j Crpiag; gad;gLj;jp cq;fshy; Nkw;F jpiriaf; fz;lwpa ,aYkh? 
fhe;j jpirfhl;Lk; fUtpia vt;thW gad;gLj;JtJ vd cq;fs; Mrphpahplk; 
Nfl;L mwpe;J nfhs;sTk;.  
 
fhe;jq;fspd; <h;g;Gk;> tpyf;fKk;:  
,uz;L rl;lf;fhe;jq;fis vLj;Jf;nfhs;sTk;. glj;jpy; fhl;bAs;sthW ehd;F 
KiwfspYk; itj;Jg; ghh;f;fTk;. ePq;fs; vd;d fhz;fpwPh;fs;?  
 
vg;nghOJ fhe;jq;fs; xd;iwnahd;W <h;f;fpd;wd?  
 
fhe;jq;fspd; vjpnujph;JUtq;fs; (S – N, N - S) xd;iwnahd;W <h;f;fpd;wd. 

xj;jJUtq;fs; (N – N, S - S) xd;iwnahd;W tpyf;Ffpd;wd.  
 
fhe;jq;fs; mtw;wpd; fhe;jj;jd;ikia ,oe;J tpLkh? vg;nghOJ?  
 
ntg;gg;gLj;Jk; nghONjh> cauj;jpypUe;J fPNo NghLk;nghONjh> Rj;jpahy; jl;Lk; 
nghONjh fhe;jq;fs; mtw;wpd; fhe;jj;jd;ikia ,oe;J tpLfpd;wd.  
 
 
ifNgrp> FWe;jfL> fzpdp Nghd;wtw;wpw;F mUfpy; fhe;jq;fis itj;jhy;> 
fhe;jq;fs; mjd; fhe;jj;jd;ikia ,oe;JtpLk;. Me;jg; nghUs;fSk; ghjpg;Gf;F 
cs;shFk;. 
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fhe;jq;fisg; ghJfhj;jy;:  
 
fhe;jq;fisr; rhpahd Kiwapy; ghJfhf;ftpy;iy vd;whYk; $l mit jkJ 
fhe;jj;jd;ikia ,oe;J tpLfpd;wd.  
 
rl;lfhe;jq;fisf; fhe;jj;jd;ik ,oe;J tplhky; ghJfhf;f> ,uz;L 
rl;lfhe;jq;fspd; vjpnujph; Kidfs; xd;iwnahd;W ghh;g;gJ Nghy; ,izahf 
itj;J> mtw;wpw;F ,ilapy; xU kuf;fl;ilia itf;fTk;. ,uz;L NjdpUk;Gj; 
Jz;Lfis fhe;jq;fspd; KidfSf;Ff; FWf;Nf glj;jpy; cs;sJ Nghy; itj;J 
rl;lfhe;jq;fisg; ghJfhf;f Ntz;Lk;.  
 
Fjpiu yhl tbt fhe;jj;jpd; KidfSf;Ff; FWf;Nf xU NjdpUk;Gj; Jz;il 
itj;Jg; ghJfhf;f Ntz;Lk;.  
 
fhe;jq;fspd; gad;ghLfs;:  
ekJ eilKiw tho;tpy; fhe;jq;fs; mlq;fpa gy;NtW fUtpfisg; 
gad;gLj;JfpNwhk;. fPo;f;fhZk; nghUs;fspy; fhe;jq;fs; vt;tpjk; gad;gLfpd;wd 
vd cq;fs; ez;gh;fSld; tpthjpf;fTk;.  
 
,d;iwa mwptpay; - gwf;Fk; ,uapy;  
 
fhe;jq;fspd; xj;j JUtq;fs; xd;iwnahd;W tpyf;Fk; vd;gJ ekf;Fj; njhpAk;. 
glj;jpy; fhl;bathW ,uz;L rl;l fhe;jq;fis itf;fTk;. ePq;fs; vd;d 
fhz;fpwPh;fs;?  
 
kpd;fhe;jj; njhlh;tz;bf;F kpjf;Fk; njhlh;tz;b vd;w ngaUk; cz;L. gwf;Fk; 
njhlh;tz;b vdTk; ,J miof;fg;gLfpwJ. Bry;> ngl;Nuhy;; Nghd;w 
vhpnghUs;fisg; gad;gLj;jhky;> ehk; NkNy Fwpg;gpl;l fhe;j <h;g;G kw;Wk; tpyf;f 
tpirfisf; nfhz;L ,e;j mjpNtf njhlh;tz;b ,aq;FfpwJ.  
 
kpd;fhe;j njhlh; tz;b vt;thW Ntiy nra;fpwJ?  
kpd;fhe;jj; njhlh;tz;bapy; kpd;fhe;jq;fs; gad;gLfpd;wd. ,tw;wpd; topNa 
kpd;rhuk; ghAk;NghJ kl;LNk fhe;jj;jd;ik ngWfpd;wd. kpd;rhuj;jpd; jpir 
khWk;NghJ ,jd; JUtq;fSk; khWfpd;wd. njhlh;tz;bapd; mbapYk;> 
jz;lthsj;jpYk; cs;s fhe;jq;fspd; xj;j JUtq;fs; xd;iwnahd;W 
tpyf;Ftjd; fhuzkhf ,j;njhlh;tz;bfs; jz;lthsj;jpypUe;J 10 nrkP 
cauj;jpy; me;juj;jpy; epiyepWj;jg;gLfpd;wd. fhe;jj;jpd; <h;g;G tpiriaAk;> 
fhe;jj;jpd; tpyf;F tpiriaAk; gad;gLj;jp fhe;jg; nghUs;fis efh;j;j KbAk; 
vd cdf;Fj; njhpAky;yth? jz;lthsj;jpy; gf;fthl;bYk;> njhlh;tz;bapd; fPNo 
gf;fthl;bYk;> cs;s fhe;jq;fspdhy; ,e;jj; njhlh;tz;b Kd;Ndhf;fp 
nrYj;jg;gLfpwJ. kpd;Ndhl;lj;jpd; %yk; ,f;fhe;jq;fis ek;khy; fl;Lg;gLj;j 
KbAk;.  
 
,j;njhlh;tz;bapy; rf;fuk; Nghd;w mirAk; nghUs;fs; ,y;iynad;gjhy; 
cuha;T tpir fpilahJ. mjdhy; kzpf;F 300 fp.kP Ntfj;jpw;F Nky; vspjhfr; 
nry;yyhk;. ,it kzpf;F 600 fp.kP Ntfk; tiu $l nry;Yk; jpwd; cilait. 
cuha;T ,y;iynad;gjhy; ,it nry;Yk; NghJ mjpf rj;jk; Nfl;gjpy;iy. 
Fiwe;j kpd;rhuNk NghJkhdJ. Rw;Wr;#oYf;Fk; ,it cfe;jit.  
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gy ehLfspy; ,J njhlh;ghd Kaw;rpfs; Nkw;nfhs;sg;gl;lhYk;> rPdh> [g;ghd;> 
njd;nfhhpah Nghd;w ehLfspy; kl;LNk jw;NghJ eilKiwapy; gazpfs; 
Nghf;Ftuj;jpw;Fg; gad;gLfpwJ.  
 
,e;jpahtpYk; ,J njhlh;ghd rhj;jpaf; $Wfis muR Muha;e;J tUfpwJ.  
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9th SCIENCE  
myF – 5 

fhe;jtpay; kw;Wk; kpd;fhe;jtpay; 
 
fhe;jg;Gyk; (B): 
 
NkNyAs;snray;ghl;bypUe;Jfhe;jq;fs; mtw;iwr; Rw;wpYk; fz;Zf;Fg; Gyg;glhjGyj;ijf; 
nfhz;Ls;sdvd;gijehk; ftdpf;fpNwhk;. mitfhe;jg; nghUl;fis<h;f;fpd;wd. ,e;jg; gFjpapy; 
fhe;jj;jpdhy; Vw;gLk; <h;g;Gkw;Wk; tpyf;Ftpiriaehk; czuyhk;. fhe;jj;ijr; 
Rw;wpcs;s>fhe;jj; jd;ikiaczuf;$ba ,lk; fhe;jg;Gyk; vdmiof;fg;gLfpwJ. ,JBvd;Dk; 
FwpaPl;lhy; Fwpf;fg;gLfpwJ. ,jd; myFnl];yhMFk;.  
 
fhe;jg;Gyj;jpy; xUrpwpajpirfhl;biaitg;gjd; %yk;>xUfhe;jj;ijr; Rw;wpAs;sfhe;jg; Gyj;jpd; 
jpiriamwpayhk;.  
 
fhe;jg;GykhdJfhw;wpy; kl;Lky;y>midj;JtifahdnghUl;fspYk; CLUtpr; nry;Yk;>G+kpmjd; 
fhe;jg;Gyj;ijmJthfNtcUthf;FfpwJ. ,J #hpadpd; #hpaf; fhw;wpypUe;JG+kpapd; XNrhd; 
mLf;ifg; ghJfhf;fpwJkw;Wk; jpirfhl;b %yk; fly; topg; gazj;jpw;Fk; mtrpakhfpwJ.  
 
fhe;jtpirf; NfhLfs;:  
 
fhe;jg;Gyf; NfhL>fhe;jg;Gyj;jpy; tiuag;gl;lxUtisthdNfhLMFk;. ,jd; 
ve;jnthUGs;spapYk; tiuag;gLk; njhLNfhlhdJfhe;jg;Gyj;jpd; jpiriaf; fhl;LfpwJ. 
fhe;jg;Gyf; NfhLfs; tlJUtj;jpy; njhlq;fp>njd; JUtj;jpy; Kbtilfpd;wdmk;Gf; 
FwpahdJA, Bkw;Wk; Cvd;wGs;spfspy; fhe;jg; Gyj;jpd; jpiriaf; Fwpf;fpwJ. 
xt;nthUGs;spapYk; fhe;jg;GykhdJnjhLNfhl;bd; jpirapNyNamike;jpUg;gjidf; 
ftdpf;fTk;.  
 
fhe;jg; ghak;:  
fhe;jg; ghak; vd;gJxUFwpg;gpl;lgug;gpd; topahff; fle;Jnry;Yk; fhe;jg;Gyf; NfhLfspd; 
vz;zpf;ifMFk; ,J φvd;Dk; FwpaPl;lhy; Fwpf;fg;gLfpwJ. ,jd; myFntgh; (Wb) MFk;.  
 

 

rpy fly; Mikfs; (yhn[h;n`l; fly; Mik) mitgpwe;jflw;fiuNahuk; 
gyMz;LfSf;Fg; gpwFk; te;JKl;ilapLfpd;wd. xUMuha;r;rpapy;>Mikfs; 
jq;fsJgpwe;jflw;fiuiaf; fz;lwpaGtpf;fhe;jcUg;gjpj;jy; vd;Dk; Kiwiaf; 
ifahSfpd;wdvd;W $wg;gLfpwJ. ,e;jMikfs;>Gtpapd; gy;NtW 
,lq;fspYs;sfhe;jg;Gytypikiaepidtpy; nfhs;Sk; Mw;wy; cilait. 
,e;jepidthw;wy; mitjhafj;jpw;Fj; jpUk;Gtjw;FcjTfpwJ.  
 
fhe;jtpirf; NfhLfspd; gz;Gfs;:  

• fhe;jtpirf; NfhLfs; fhe;jj;jpd; cl;Gwk; CLUtpr; nry;Yk; njhlh; tisNfhLfshFk;.  
 

• fhe;jtpirf; NfhLfs; fhe;jj;jpd; tlJUtj;jpy; Jtq;fpnjd; JUtj;jpy; KbtilAk;.  
 

• fhe;jtpirf; NfhLfs; xUNghJk; xd;Wf;nfhd;Wntl;bf; nfhs;shJ. 
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• ,itfhe;jj;jpd; eLg;gFjpiatplJUtq;fspy; mjpfkhf ,Uf;Fk;.  
 

• tisNfhl;bd; ve;jnthUGs;spapYk; tiuag;gLk; njhLNfhlhdJfhe;jg;Gyj;jpd; 
jpiriaf; fhl;LfpwJ.  
 

kpd;Ndhl;lj;jpd; fhe;jtpisT:  
 
1820 Mk; Mz;LVg;uy; khjk; 21 Mk; Njjp `hd;;]; fpwp];bad; mah;];nll; vd;wxUlhdp~; 
,aw;gpayhsh; xUtphpTtiuiatoq;fpf; nfhz;bUe;jhh;. mth; me;jtFg;gpy; kpd;Rw;Wfisf; 
Fwpj;Jtpsf;fpf; nfhz;bUe;jhh;. mth; tphpTiuapd; NghJmbf;fbkpd;Rw;iw %bj; 
jpwf;fNtz;bapUe;jJ. jw;nrayhf>mth; Nki[apy; fhe;jj; jpirfhl;bapd; CrptpyFtijf; 
ftdpj;jhh;. vg;Nghnjy;yhk; kpd;Rw;W %lg;gl;Lfk;gptopahfkpd;rhuk; gha;;e;jNjhmg;Nghnjy;yhk; 
fhe;jCrpahdJghh;itahsh;fs; $L ftdpf;fhjtz;zk; rw;NwtpyfpaJ. Mdhy; 
mJmah;];nll;Lf;Fj; njspthfj; njhpe;jJ. ,jdhy; <Hf;fg;gl;lmth; 
gy;NtWNrhjidfisNkw;nfhz;Lkpfmw;Gjkhdtpisthdkpd;Ndhl;lj;jpd; fhe;jtpistpidf; 
fzlwpe;jhh;.  
 
mah;];nll;> XY vDk; xUfk;gpiarhpahftl–njd; jpirapy; ,Uf;FkhWmikj;jhh;. 
fhe;jtpirf; NfhLfSf;Fr; nrq;Fj;jhfmike;jXuyFgug;igf; fle;Jnry;Yk; fhe;jtpirf; 
NfhLfspd; vz;zpf;iffhe;jg; ghamlh;j;jpvd;Wmiof;fg;gLk;. ,jd; myFWb / m2MFk;.  

  

fhe;jtpirf; NfhLfspd; gz;Gfs;:  
 

• fhe;jtpirf; NfhLfs; fhe;jj;jpd; cl;Gwk; CLUtpr; nry;Yk; njhlh; tisNfhLfshFk;.  
 

• fhe;jtpirf; NfhLfs; fhe;jj;jpd; tlJUtj;jpy; Jtq;fpnjd; JUtj;jpy; KbtilAk;.  
 

• fhe;jtpirf; NfhLfs; xUNghJk; xd;Wf;nfhd;Wntl;bf; nfhs;shJ.  
 

• ,itfhe;jj;jpd; eLg;gFjpiatplJUtq;fspy; mjpfkhf ,Uf;Fk;.  
 

• tisNfhl;bd; ve;jnthUGs;spapYk; tiuag;gLk; njhLNfhlhdJfhe;jg;Gyj;jpd; 
jpiriaf; fhl;LfpwJ.  

  
mth; fk;gpapd; Nky; AvDk; Gs;spapy; xUfhe;jjpirfhl;biaAk;>fk;gpapd; fPo; BvDk; Gs;spapy; 
kw;nwhUfhe;jjpirfhl;biaAk; itj;jhh;. kpd;Rw;Wjpwe;jepiyapy; ,Ue;jNghJmjd; 
topahfkpd;rhuk; ghatpy;iy. ,g;nghOJ ,U fhe;jCrpfSk; tlJUtj;ijNafhl;bd. kpd;Rw;W 
%lg;gl;Lkpd;rhuk; gha;e;jnghOJ>AvDk; fk;gpapd; 

kPJitf;fg;gl;ljpirfhl;bfpof;FNehf;fpAk;>BvDk; Gs;spapy; fk;gpapd; 
kPJitf;fg;gl;ljpirfhl;bNkw;FNehf;fpAk; tpyfyile;jd ,jpypUe;Jkpd;Ndhl;lk; ghAk; 
flj;jpahdJmjidr; Rw;wpfhe;jg; Gyj;ijcUthf;fpaJvd;gJnjhpfpwJ.   
 
tyf;ifngUtpuy; tpjpiag; gad;gLj;jpkpd;Ndhl;lk; ghAk; kpd; flj;jpiar; Rw;wpAs;sfhe;jf; 
NfhLfspd; jpiriavspjhfg; Ghpe;Jnfhs;sKbAk;. ngUtpuy; Nky; Nehf;fpaepiyapy; ,Uf;Fk; 
gbcq;fs; tyJifapd; ehd;Ftpuy;fshy; fk;gpiag; gpbf;Fk;nghOJ>kpd;Ndhl;lj;jpd; 
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jpirahdJngUtpuiyNehf;fp ,Ue;jhy;>fhe;jf; NfhLfs; cq;fs; kw;wehd;Ftpuy;fspd; jpirapy; 
,Uf;Fk; ,jpypUe;Jfhe;jg;GykhdJvg;NghJk; kpd;rhuk; ghAk; jpirf;Fr; nrq;Fj;jhf ,Uf;Fk; 
vd;gJnjhpfpwJ.  
 
kpd;Ndhl;lk; ghAk; fk;gpahy; cUthFk; fhe;jg;Gyj;jpd; typik:  
 

1. fk;gpapd; kpd;Ndhl;lk;> 
2. fk;gpapy; ,Ue;JGs;spapd; J}uk;  
3. fk;gpapy; ,Ue;JGs;spapd; jpiraikg;Gkw;Wk;  
4. Clfj;jpd; fhe;j ,ay;G 
Nghd;wtw;iwr; rhh;e;jpUf;Fk;. fhe;jtpirf;NfhLfs; kpd; fk;gpf;FmUfpy; tYthfTk;. 
mijtpl;Ltpyfpr; nry;Yk;NghJFiwthfTk; FiwthfTk; cs;sJ. ,Jfk;gpapd; mUfpy; 
neUq;fpafhe;jtpirf; NfhLfisAk; tpyfpr; nry;yr; nry;yFiwthdfhe;jtpirf; 
NfhLfisAk; tiutjd; %yk; Fwpf;fg;gLfpwJ.  
 

 

fhe;jg;Gyj;jpy; itf;fg;gl;lflj;jpapy; cUthFk; tpir:  
 
xUfhe;jg;Gyj;jpy; fhe;jg; Gyj; jpiray;yhjNtnwhUjpirapy; efUk; 
kpd;D}l;lkhdJxUtpiriaczh;fpwJvd;gjidH.A.yhud;]; vd;gth; fz;lwpe;jhh;. 
,Jfhe;jtpay; yhud;]; tpirvdmiof;fg;gLfpwJ. 
,af;fj;jpYs;skpd;D}l;lkhdJkpd;Ndhl;lj;ijf; nfhz;bUg;gjhy;>fhe;jg;Gyj;jpd; jpiriaj; 
jtpuNtWjpirapy; itf;fg;gLk; xUefUk; kpd;D}l;lj;ijf; nfhz;lkpd; flj;jpapd; 
kPJxUtpirahdJnray;gl;Lflj;jpapy; ,af;fj;ijcUthf;Fk;.  
 
kpd;Ndhl;lk; ghAk; flj;jpf;FmUNfitf;fg;gl;lfhe;jCrpapd; tpyfiyf; nfhz;Lflj;jpiar; 
Rw;wpflj;jpf;Fnrq;Fj;Jj; jpirapy; xUfhe;jg;Gyk; cUthtijf; fz;Nlhk;. 
NkYk;>fhe;jCrpapy; Vw;gl;ltpyfy; kpd;Ndhl;lk; ghAk; flj;jpapdhy; mjd; 
kPJnray;gl;ltpiriaczh;j;JfpwJ 1821 Mk; Mz;by;>ikf;fy; /ghuNlvd;Dk; mwpQh; 
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xUfhe;jg;Gyj;jpy; itf;fg;gLk; NghJkpd;Ndhl;lk; ghAk; flj;jpAk; tpyf;fkilAk; vd;gijf; 
fz;lwpe;jhh;. epue;jufhe;jj;jpd; fhe;jg; GyKk; kpd;Ndhl;lk; ghAk; flj;jpahy; cUthf;fg;gLk; 
fhe;jg; GyKk; nray; Ghpe;Jkpd; flj;jpapy; xUtpiriacUthf;FfpwJvdf; fz;lwpe;jhh;. 
kpd;Ndhl;lj; jpirf;Fnrq;Fj;Jg; ghh;itfhl;lg;gl;Ls;sJ.  
 

 

  

fhe;jGyk; B f;Fnrq;Fj;jhfLePsk; cs;sxUflj;jptopahfIkpd;Ndhl;lk; ghAkhdhy;>mjd; %yk; 

cUthFk; tpirFf;fhdrkd;ghL> 
  F = I L B  
NkNycs;srkd;ghl;bypUe;JtpirahdJ>flj;jpapd; topNaghAk; kpd;Ndhl;lk;>flj;jpapd; ePsk; 
kw;Wk; flj;jpitf;fg;gl;bUf;Fk; fhe;jg;Gyk; Mfpatw;wpw;FNeh; jftpy; cs;sJvd;gJnjhpfpwJ.  
 
Fwpg;G: kpd;Ndhl;lk; kw;Wk; fhe;jg; Gyj;jpw;F ,ilNacs;srha;tpd; NfhzKk; fhe;jtpiriag; 
ghjpf;fpwJ. flj;jpfhe;jg; Gyj;jpw;Fnrq;Fj;jhf ,Uf;Fk;NghJ>tpirmjpfgl;rkhf(=BIL) ,Uf;Fk;. 
,Jfhe;jg;Gyj;jpw;F ,izahf ,Uf;Fk; NghJ>tpirRopahf ,Uf;Fk;.  
 
tpirvd;gJxUntf;lh; msTMFk;. mJvz;kjpg;igAk; jpiriaAk; nfhz;Ls;sJ. 
vdNt>tpirnray;gLk; jpiriaAk; ehk; mwpe;Jnfhs;sNtz;Lk;. ,e;jj; jpiriangUk;ghYk; 
/gpskpq;fpd; ,lJ if tpjpg;gbnjhpe;Jnfhs;syhk;. (tpQ;Qhdp [hd; Mk;g;Nuh]; /g;nskpq; 
cUthf;fpaJ).  
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,lJfuj;jpd; ngUtpuy;>Ms;fhl;btpuy;>eLtpuy; Mfpait %d;Wk; xd;Wf;nfhd;Wnrq;Fj;jhf 
,Uf;Fk;NghJ>kpd;Ndhl;lj;jpd; jpiriaeLtpuYk;>Rl;Ltpuy; fhe;jg;Gyj;jpd; jpiriaAk; 
Fwpj;jhy;>ngUtpuyhdJflj;jp ,aq;Fk; jpiriaf; Fwpf;fpwJ.  
 
 

kpd; Nkhl;lhh;: 
 
kpd; Mw;wiy ,ae;jpuMw;wyhfkhw;Wk; fUtpNakpd; Nkhl;lhh; MFk;. etPdtho;f;ifapy; 
kpd;rhuNkhl;lhh;fs; Kf;fpakhdit. mi jz;zPh; gk;g;>kpd;tprpwp>ryi ,ae;jpuk;>rhWgpopAk; 
fUtp>khtiuf;Fk; ,ae;jpuk; Kjypadtw;wpy; gad;gLj;jg;gLfpd;wd. xUfhe;jg;Gyj;jpy; 
itf;fg;gLk; xUflj;jpapy; xUtpirahdJnray;gl;Lmf;flj;jpia ,aq;fr; nra;fpwJvdehk; 
Vw;fdNtgbj;Njhk;. ,JNkpd; Nkhl;lhhpd; jj;Jtkhfcs;sJ.  

 
xUNkhl;lhh; vt;thW ,aq;FfpwJvd;gijg; Ghpe;Jnfhs;tjw;F>xUepiyahdfhe;jg;Gyj;jpd; 
cs;Nsitf;fg;gLk; kpd; RUs; xd;wpd; kPJjpUg;GtpisTvt;thWVw;gLfpwJvd;gijg; 
Ghpe;Jnfhs;sNtz;Lk;.  
 
,y;>xUvspafk;gpr; RUs; xUfhe;jj;jpd; ,U JUtq;fSf;FeLNtitf;fg;gl;Ls;sJ. 
jw;NghJfk;gpr; RUspd; ABvDk; gphpitg; ghUq;fs;. kpd;Ndhl;lj;jpd; jpirB I Nehf;fpr; 

nry;fpwJ. Mdhy; flj;jpg; gphpTCDapy; kpd;Ndhl;ljpirvjpuhf ,Uf;Fk;. flj;jpg; gphpTABapYk; 

CDapYk; kpd;Ndhl;lk; vjpnujph; jpirfspy; nry;tjhy;>gpnskpq;fpd; ,lJ if tpjpapd; 
gbmtw;wpd;  

 
,af;fj;jpirfSk; vjpnujpuhf ,Uf;Fk;. fk;gpr; RUspd; xUKidfspYk; tpirahdJvjpnujph; 
jpirfspy; ,Ug;gjhy; mitRoy;fpd;wd.  
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kpd;Ndhl;lkhdJABCDtopahf ,Ue;jhy;>fk;gpr; RUs; Kjypy; fbfhuj; jpirapYk; gpd; vjph; 
jpirapYk; RoYk;. fk;gpr; RUs; xNujpirapy; mjhtJfbfhuj;jpirapy; ,aq;fNtz;Lkhdhy; 
kpd;dhl;lkhdJ>Row;rpapd; Kjy; ghjpapy; ABCDtopahfTk; ,uz;lhtJghjpapy; 

DCBAtopahfTk; ghaNtz;Lk;. kpd;Ndhl;lj;jpd; jpiriakhw;w>gpsTtisajpirkhw;wpvDk; 
xUrpwpafUtpgad;gLj;jg;gLfpwJ.  
 
gpsTtisaj;jpy; cs;s ,ilntspahdJKidak; X kw;Wk; Y cld; ,ize;jpUf;Fk; 
NghJRUspy; kpd;Ndhl;lk; ,Ug;gjpy;iy. Mdhy;> RUs; 
efh;tjhy;>mJnjhlh;;e;JKd;Ndhf;fpefh;e;J ,U gpsTtisaq;fspy; VjhtJxd;Wfhh;gd; 
J}hpiffs; Xkw;Wk; YAld; njhlh;Gnfhs;Sk;.,e;jkpd;Ndhl;lj; jpUg;Gjy; xt;nthUmiur; 
Row;rpapYk; epfo;e;Jfk;gpr;RUspy; njhlh;r;rpahdRow;rpiaVw;gLj;JfpwJ. 
 
RUspd; Row;rpNtfk; fPo;f;fz;lfhuzpfshy; mjpfhpf;fg;glyhk;.  

1. fk;gpr; RUspYs;skpd;Ndhl;lj;jpd; typikiamjpfhpj;jy;  
2. fk;gpr; RUspd; vz;zpf;ifiamjpfhpj;jy;  
3. fk;gpr; RUspd; gug;gsitmjpfhpj;jy;  
4. fhe;jg;Gyj;jpd; typikiamjpfhpj;jy;  

 
kpd;fhe;jj; J}z;ly;:  
kpd;Ndhl;lk;lghAk; fk;gpiar; Rw;wpfhe;jg;Gyk; cUthfpwJvdmah;];ll;lhy; 
ep&gpf;fg;gl;lNghJ>jiyfPo; tpisTfSk; Kaw;rpnra;ag;gl;ld. 1831 Mk; Mz;by;>flj;jpAld; 
,ize;jfhe;jg; ghak; khWk; 
NghJ>flj;jptopahfxUkpd;dpaf;Ftpiria(e.m.f)cw;gj;jpnra;aKbAk; vd;gjidtpsf;fpdhh; 
ikf;Nfy; /ghuNl. ,jidep&gpg;gjw;fhfmth; gpd;tUk; ghpNrhjidfiselj;jpdhh;.  
 
/ghuNlapd; Nrhjidfs;: 
Nrhjid 1  
 
,e;jNrhjidapy; ,U fk;gpr;RUs;fs; xUNjdpUk;Gtisaj;jpd; kPJ (xd;Wf;nfhd;Wgphpf;fg;gl;l) 
Rw;wpitf;fg;gl;Ls;sd. ,lJgf;fj;jpd; RUSld; xUkpd;fyk; kw;Wk; rhtp ,izf;fg;gl;Ls;sd. 
tyJGwr; RUSld; xUfhy;tdhkPl;lh; ,izf;fg;gl;Ls;sJ. rhtpia 
,izj;jTld;>fhy;tdhkPl;lhpy; xUtpyfy; Vw;gLfpwJ. mJNghy;>rhtpiamizf;Fk; 
nghOJ>kPz;Lk; xUtpyfy; Vw;gLfpwJ. Mdhy; ,Jvjph; jpirapy; epfo;fpwJ. 
,jpypUe;Jkpd;Ndhl;lk; cw;gj;jpahtJep&gpf;fg;gLfpwJ.  

 

Nrhjid 2:  
,e;jNrhjidapy; fk;gpr;RUSf;Fcs;Nsfhe;jj;ijNkYk; fPOk; ,af;Fk;nghOJkpd;Ndhl;lk; 
(fhe;jj;jpd; ,af;fk; kw;Wk; RUspd; ,af;fj;jhy;) cUthf;fg;gLfpwJvd;gJep&gpf;fg;gLfpwJ. 
mjpfRUs;fs; ,Ue;jhy; mjpfkpd;dOj;jk; cUthf;fg;gLk;. 
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Nrhjid 3 
,e;jNrhjidapy; fhe;jk; epiyahfcs;sJ. Mdhy; fk;gpr;RUs; fhe;jg; Gyj;jpd; cs;NsAk; 
ntspNaAk; efh;j;jg; gLfpwJ (fhe;jg; Gy thpfshy; Fwpf;fg;gLfpwJ). ,e;jepfo;tpYk; 
kpd;Ndhl;lk; J}z;lg;gLfpwJ.  

 
 
,e;jNrhjidfspypUe;J>fhe;jg;ghak; khWk;nghOJfhe;jg;Gyj;jpy; itf;fg;gl;lkpd;Rw;wpy; 
xUkpd;dpaf;Ftpir(emf)cUthFk; vdTk;>me;jkpd;dpaf;Ftpirapd; 
kjpg;Gfhe;jg;ghakhWgl;LtPjj;ijg; nghWj;JmikAk; vdTk; /ghuNlKbnra;jhh;. 
,e;jkpd;dpaf;FtpirahdJ J}z;lg;gl;lkpd;dpaf;FtpirMFk;. xU %baRw;Wld; 
,izf;fg;gl;lfhe;jg; ghaj;jpy; Vw;gLk; khw;wk; fhuzkhf 
J}z;lg;gl;lkpd;dpaf;FtpircUthFk; epfo;Tkpd;fhe;jj; J}z;ly; vdg;gLk;. 
 
Fwpg;G: J}z;lg;gl;lkpd;Ndhl;lj;jpd; jpirnyd;]pd; tpjpahy; tpsf;fg;gLfpwJ. fk;gpr;RUspy; 
Jz;lg;gl;lkpd;Ndhl;lkhdJmJcUthff; fhuzkhapUe;jfhe;jghakhw;wj;ijvjph;f;Fk; 
vd;gNjnyd;]; tpjpahFk;. J}z;lg;gl;lkpd;Ndhl;lj;jpd;  
 
/gpnskpq;fpd; tyf;iftpjp:  
tyJifapd; ngUtpuy;>Rl;Ltpuy;>eLtpuy; Mfpatw;iwePsthf;fpy; 
xd;Wf;nfhd;Wnrq;Fj;jhfePl;Lk;NghJ>Rl;Ltpuy; fhe;jg;Gyj;jpd; jpiriaAk;>ngUtpuy; flj;jp 
,aq;Fk; jpiriaAk; Fwpj;jhy;>eLtpuy; kpd;Ndhl;lj;jpd; jpiriaf; Fwpf;Fk;. /gpnskpq;fpd; 
tyJ if tpjpkpd;dpaw;wptpjpvd;Wk; miof;fg;gLfpwJ. 
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kpd;dpaw;wp: 
xUkhWjpirkpd;Ndhl;l(AC)kpd;dpaw;wpapy;>xUepiyf; fhe;jj;jpd; ,U JUtq;fSf;F ,ilapy; 

mikf;fg;gl;lRoYk; tifapyhdkpd;rl;lk; vdg;gLk; nrt;tf tbt fk;gpr; RUs; ABCD 
itf;fg;gl;Ls;sJ. ,e;jRUspd; ,uz;LKidfSk; ,uz;LeOttisaq;fshdS1kw;Wk; S2cld; 
,izf;fg;gl;Ls;sd. ,e;jeOTtisaq;fspd; cl;Gwk; kpd;fhg;Gnra;ag;gl;Ls;sJ. flj;Jk; 
J}hpiffshdB1kw;Wk; B2Mfpa ,uz;L J}hpiffs; KiwNaS1kw;Wk; S2Mfpaw;iwj; 

njhLk;gbitf;fg;gl;Ls;sd. S1kw;Wk; S2,U tisaq;fSk; xUcl;gf;fmr;rpd; %yk; 
,izf;fg;gl;Ls;sd. mr;rhdJfhe;jg;Gyj;jpd; cs;Nscs;sfk;gpr;RUisRow;Wk; tifapy; 
ntspapypUe;JRow;wg;gLfpwJ. ,uz;L J}hpiffspd; ntspKidfs; ntspg;Gwr; Rw;Wld; 
,izf;fg;gl;Ls;sd.  

 
fk;gpr;RUs; Row;wg;gLk; NghJ>RUSld; ,izf;fg;gl;lfhe;jg;ghaKk; khWgLk;. 
,e;jfhe;jg;ghakhw;wk; kpd;Ndhl;lj;ijj; J}z;LfpwJ. /gpnskpq;fpd; tyJ if tpjpg;gb 
J}z;;lg;gl;lkpd;Ndhl;lj;jpd; jpirahdJ>fk;gpr; RUspy; ABCD topahfTk;. ntspg;gGwtl;lj;jpy; 
B2ypUe;JB1Nehf;fpAk; gha;fpwJ. Row;rpapd; ,uz;lhtJghjpapy;>kpd;Ndhl;lj;jpd; 

jpirahdJ>fk;gpr; RUspy; DCBAtopahfTk; ntspg;Gwr; Rw;Wg;ghijapy; B1ypUe;JB2Nehf;fpAk; 
gha;fpwJ. RUspd; Row;rpnjhlUk; NghJ>ntspg;Gwr; Rw;Wf;fspy; J}z;lg;gl;lkpd;Ndl;lk; 
xt;nthUmiuRow;rpapYk; khwpf; nfhz;bUf;Fk;.  
 
Neh; kpd;Ndhl;lj;ijg; (DC)ngw>xUgpsTtisajpirkhw;wpiag; gad;gLj;jNtz;Lk;.  
 
,e;jmikg;gpy;>xU J}hpifvg;nghOJk; Nky; Nehf;fpakpd;rl;lf; ifAlDk;>kw;nwhU 
J}hpifvg;nghOJk; fPo; Nehf;fpakpd;rl;lf; ifAlDk; njhlh;Gnfhz;bUf;Fk;. 
vdNtkpd;Ndhl;lkhdJxNujpirapy; cUthf;fg;gLfpwJ. ,jdhy; ,t;tifkpd;dpaw;wpDC 
kpd;dpaw;wpvd;Wmiof;fg;gLfpwJ.  
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kpd;khw;wp:  
Fiwe;jkpd;dOj;jj;ijcah; kpd;dOj;jkhfTk; cah; kpd;dOj;jj;ijFiwe;jkpd;dOj;jkhfTk; 
khw;Wtjw;Fg; gad;gLj;jg;gLk; fUtpkpd;khw;wpvdg;gLfpwJ. ,Jkpd;fhe;jj; J}z;ly; 
nfhs;ifapd; mbg;gilapy; nray;gLfpwJ. ,Jxd;Wf;nfhd;Wfhg;gplg;gl;lKjd;ikkw;Wk; 
Jizr; RUs;fisf; nfhz;lJ. Kjd;ikr; RUs; topahfg; ghAk; khWk; kpd;Ndhl;lkhdJ 
,Uk;Gtisaj;jpy; fhe;jg;Gyj;ijj; J}z;LfpwJ. ,Uk;Gtisaj;jpd; fhe;jg; Gyk; Jizr; 
RUspy; khWfpd;wkpd;dpaf;Ftpiriaj; J}z;LfpwJ.  

 
Kjd;ikkw;Wk; Jizr; RUs;fspy; cs;sfk;gpr;RUs;fspd; vz;;zpf;ifiag; 
nghWj;J>kpd;dOj;jj;ijcah;j;jNthmy;yJFiwf;fNthnra;ayhk;.  
 
Vw;Wkpd;khw;wp:  
xUFiwe;jkhWjpirkpd;dOj;jj;ijcah; khWjpirkpd;dOj;jkhfkhw;Wtjw;fhfg; 
gad;gLj;jg;gLk; kpd;khw;wpVw;Wkpd;khw;wpvd;Wmiof;fg;gLfpwJ. 
mjhtJVs>Vp.xUVw;Wkpd;khw;wpapy;>Kjd;ikr; RUspy; cs;sfk;gpr;RUs;fspd; 
vz;zpf;ifiatplJizr; RUspy; cs;sfk;gpr;RUs;fspd; vz;zpf;ifmjpfkhFk; 
(Ns> Np) 
 
,wf;Fkpd;khw;wp:  
 
xUcah; khWjpirkpd;dOj;jj;ijFiwe;jkhWjpirkpd;dOj;jkhfkhw;Wtjw;Fg; gad;gLj;jg;gLk; 
kpd;khw;wp ,wf;Fkpd;khw;wpvd;Wmiof;fg;gLfpwJ. mjhtJVs<VpxU 
,wf;Fkpd;khw;wpapy;>Kjd;ikr; RUspy; cs;sfk;gpr;RUs;fspd; vz;zpf;ifiatplJizr; 
RUspy; cs;sfk;gpr;RUs;fspd; vz;zpf;ifFiwthf ,Uf;Fk;. (Ns< Np)  
 
xUVw;Wkpd;khw;wpkpd;dOj;jj;ijmjpfhpf;fpwJ. Mdhy; kpd;Ndhl;lj;ijf; Fiwf;fpwJkw;Wk; 
kWjiyahfTk; mikAk;. mbg;gilapy; ntg;gk;>xypNghd;wtbtpy; xUkpd;khw;wpapy; Mw;wy; 
,og;GVw;gLk;. 

 
kpd;khw;wpfs; njhlh;ghd #j;jpuq;fs; gpd;tUk; rkd;ghLfspy; nfhLf;fg;gl;Ls;sd.   
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Kjd;ikr; RUspd; kpd; Ndhl; lk; Jizr; RUs; fspd; vz;zpf;if 

Kjd;ikr; RUs; fspd; vz;zpf;if Jizr; RUspd; kpd; Ndhl; lk; 
 

 
Neh;jpirkpd;Ndhl;lk; (DC) %yj;Jld; xUkpd;khw;wpiag; gad;gLj;j ,izf;fg;gl;lfhe;jg; Gyf; 
NfhLfspd; vz;zpf;ifapy; ve;jkhw;wKk; Vw;glhJ. vdNt>Jizr; RUspy; 
kpd;dpaf;FtpirahdJ J}z;lg;glhJ.  
 
fzf;fPL 3.  
xUkpd;khw;wpapd; Kjd;ikr; RUspy; 800Rw;Wfs; cs;sd. Jizr; RUs; 8 Rw;Wfisf; 

nfhz;Ls;sJ. ,JxU220V AC %yj;Jld; ,izf;fg;gl;Ls;sJ. ntspaPLkpd;dOj;jk; 
vd;dthf ,Uf;Fk;?  
jPh;T:  
 xUkpd;khw;wpapy;  
  Es / Ep = Ns / Np 
  Es = Ns / Np× Ep 
   = 8/800 × 220 = 220 / 100 = 2.2 Nthy;l;  
 
kpd;fhe;j;jpd; gad;fs;:  
kpd;fhe;jtpay;>nghwpapay; gad;ghLfspy; kpfg;nghpaGul;rpiaVw;gLj;jpAs;sJ. 
,JjtpukUj;Jtk;>njhopw;rhiykw;Wk; thdpaypYk; mJnghpakhw;wq;fiscUthf;fpAs;sJ. 
 
xypngUf;fp:  
xypngUf;fpapd; cs;Ns>xUepiyf; fhe;jj;jpd; Kd;  Kd;fhe;jk; itf;fg;gLfpwJ. epiyf; 
fhe;jk; mirahky; ,Uf;FkhWk;>kpd;fhe;jk; ,aq;Fk; tifapYk; itf;fg;gl;Ls;sd. kpd;fhe;jr; 
RUspd; topahfkpd;rhuj;Jbg;Gfs; fle;Jnry;Yk; NghJ>mjd; fhe;jg;Gyj; 
jpirNtfkhfkhWfpwJ. ,Jepiyf;fhe;jj;jhy; <h;f;fg;gl;Lk; tpyf;fg;gl;Lk; Kd; gpd; efh;tjhy; 
mjph;tilfpwJvd;gNj ,jd; nghUs;. kpd;fhe;jk; fhfpjk; my;yJgpsh];bf; 
Nghd;wnefpo;thdnghUl;fshyhdxU $k;Gld; ,izf;fg;gl;Ls;sJ. ,Jmjph;Tfismjpfhpf;fr; 
nra;JekJfhJfisr; Rw;wpAs;sfhw;Wf;FxypmiyfisCLUtr; nra;fpwJ.  
 
fhe;jj;J}f;fy; njhlh;tz;b:  
fhe;jj;J}f;fy; Kiwapy; xUnghUshdJkpd;fhe;jg; Gyj;jpdhy; cah;j;jg;gLfpwJ. 
fhe;jj;J}f;fy; njhlh;tz;bapy ,Utiff; fhe;jq;fs; gad;gLj;jg;gLfpd;wd. 
xd;Wrf;fuj;ijtpyf;fpnjhlh; tz;biajz;lhsj;jpy; ,Ue;JNkNyJf;FfpwJ. 
kw;nwhd;Wtz;biaKd;Gwk; Ntfkhfj; js;SfpwJ. njhlh;ttz;bahdJ>fhe;jj; jj;Jj;jpd; 
mbg;gilapy; tz;bapd; epiyj; jd;ikiaAk;>Ntfj;ijAk; fl;Lg;gLj;jf;$batopfhl;bfs; 
topahfefh;fpd;wJ.  
 
kUj;Jtj;Jiw:  
jw;NghJkpd;fhe;jg; Gyq;fs; Gw;WNeha;f;fhdcly; ntg;gcah;Trpfpr;irfs; kw;Wk; 
fhe;jxj;jjph;TNjhw;WUthf;fy; (MRI)Nghd;wNkk;gl;lkUj;Jtcgfuzq;fspy; Kf;fpag; 
gq;Ftfpf;fpd;wd. kpd;fhe;jj; jj;Jtj;jpd; mbg;gilapy; nray;gLk; gpwcgfuzq;fs; 
kdpjcliyg; gw;wpajfty;fisvspjpy; ];Nfd; nra;JtpLfpd;wd. 
 
];Nfdh;fs;>x-raycgfuzq;fs; kw;Wk; gpwkUj;Jtcgfuzq;fs; gyTk; mw;wpd; 
nray;ghl;bw;Fkpd;fhe;jtpaynfhs;iffisg; gad;gLj;Jfpd;wd.  
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17 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 

 

12TH,aw;gpay;  

njhFjp– 1  
myF 3  

 
fhe;jtpay; kw;Wk; kpd;Ndhl;lj;jpd; fhe;jtpisTfs;  

 
 

Gtpfhe;jg;Gyk; kw;Wk; Gtpfhe;jg;Gyf; $Wfs;:  
 
jpirfhl;Lk; fUtpapy; cs;sfhe;jCrpmy;yJjilapd;wpnjhq;ftplg;gl;lfhe;jk; 
Nghd;witfpl;lj;jl;lGtpapd;>tlf;F–njw;Fjpirapy; epw;gijrpWtFg;gpy; ehk; 
epfo;j;jpaNrhjidfspy; %yk; mwpe;jpUg;Nghk;.  
 
jpirfhl;Lk; fhe;jCrpapd; tlKid>Gtpapd; 
tlKidf;FmUNfcs;sfhe;jnjd;Kidahy; <h;f;fg;gLfpwJ. 
,NjNghd;Wfhe;jCrpapd; njd;Kid> 
 
1600-Mk; Mz;by; tho;e;jtpy;ypak; fpy;gh;l; 
vd;wmwpQh;>GtpxUkpfg;nghpaMw;wy; tha;;e;jrl;lfhe;jk; 
Nghd;Wnray;gLfpwJvd;wnfhs;ifiaKd;nkhope;jhh;. Mdhy; 
,f;nfhs;ifVw;Wf;nfhs;sg;gltpy;iy. Vnddpy; Gtpapd; 
cs;Nscs;skpfcah;e;jntg;gepiyapy;>mf;fhe;jk;>mjd; 
fhe;jj;jd;ikia ,oe;JtpLk;. 
#hpadplkpUe;JtUk; ntg;gf;fjph;fs; jhd; Gtpapd; fhe;jg;Gyj;jpw;Ff; 
fhuzk; vd;WNfhth; (Gover)vd;wmwpQh; Kd;nkhope;jhh;. ,f;fjph;fs; 

G+kj;jpaNuifg; gFjpapd; (Equatorial region) 
mUNfcs;sfhw;iwntg;gg;gLj;Jk;. ,e;jntg;gf; fhw;WGtpapd; tlkw;Wk; 
njd; miuf;Nfhsq;fisNehf;fptPRk; NghJkpd;Ndw;wk; milfpwJ. 
Gtpg;gug;gpYs;s /ngh;Nuhfhe;jg; nghUl;fs; 
fhe;jj;jd;ikiamiltjw;F ,e;jkpd;Ndw;wk; 
ngw;wntg;gf;fhw;Nwfhuzkhf ,Uf;fyhk;. ,d;WtiuGtpapd; 
fhe;jj;jd;ikiatpsf;Ftjw;Fgy;NtWnfhs;iffs; Kd;nkhopag;gl;ld. 
Mdhy; ve;jxUnfhs;ifAk; Gtpapd; 
fhe;jj;jd;ikf;fhdfhuzj;ijKOikahftpsf;ftpy;iy. 
 
Gtpapd; njd;Kidf;FmUNfcs;sfhe;jtlKidahy; <h;f;fg;gLfpwJ. Gtpapd; 
fhe;jg;Gyk;gw;wpgbf;Fk; ,aw;gpaypd; gphptpw;FGtpfhe;jtpay; (Geomagnetism) 
my;yJepyfhe;jtpay; (Terrestrial magnetism) vd;Wngah;. Gtpg;gug;gpYs;smjd; 
fhe;jg;Gyj;ijFwpg;gpLtjw;F %d;WmsTfs; Njitg;gLfpd;wd. 
mtw;iwrpyNeuq;fspy; Gtpf;fhe;jg;Gyj;jpd; $Wfs; vd;Wk; miof;fyhk;. mit 
 

1. fhe;jxJf;fk; D (Magnetic declination) 
2. fhe;jr; rhpTI (Magnetic dip or inclination) 
3. Gtpfhe;jg;Gyj;jpd; fpilj;jsf;$W BH (horizontal component of the Earth’s 

magnetic field) 
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Gtpmr;irg; nghWj;J>Gtpjd;idj;jhNdRw;Wtjhy; ,uT–gfy; Vw;gLfpwJ. 
,g;Gtpmr;R(Geographic axis) topahfr; nry;Yk; nrq;Fj;Jj; 
jsj;jpw;FGtpJUtj;jsk; vd;Wngah;. ,g;Gtpmr;Rf;Fnrq;Fj;jhff; fUjg;gLk; Xh; 
kpfg;nghpatl;lf;Nfhl;bw;FGtpeLtiumy;yJG+kj;jpaNuifvd;Wngah;.  
 
Gtpfhe;jKidfis ,izf;Fk; Neh;f;Nfhl;bw;F>fhe;jmr;Rvd;Wngah;. 
,e;jfhe;jmr;Rtopahfr; nry;Yk; nrq;Fj;Jj; jsj;jpw;Ffhe;jJUtj;jsk; vd;Wk; 
ngah;. Gtpapd; fhe;jmr;Rf;Fnrq;Fj;jhff; fUjg;gLk; Xh; 
kpfg;nghpatl;lf;Nfhl;bw;Ffhe;jeLtiumy;yJfhe;jkj;jpaNuifvd;Wngah;.  
 
fhe;jCrpxd;wpidjilapd;wpnjhq;ftpLk;NghJ>mf;fhe;jCrpfhl;lg;gl;Ls;sGtpJUt
j;jsj;jpy; kpfr;rhpahfepw;fhJ. Gs;spxd;wpy; fhe;jJUtj; 
jsj;jpw;Fk;>GtpJUtj;jsj;jpw;Fk; ,ilNacs;sNfhzk; fhe;jxJf;fk; 
(D)vdmiof;fg;gLfpwJ. cah;e;jFWf;FNfhLfSf;Ffhe;jxJf;fk; ngUkkhFk;. 
Mdhy; GtpeLtiuf;FmUfpy; ,jd; kjpg;GrpWkkhFk;. ,e;jpahtpy; fhe;jxJf;fk; 
kpfr;rpwpakjpg;igg; ngw;Ws;sJ. NkYk; nrd;idapy; ,jd; kjpg;G-1˚ 16’ (,J 
vjph;f;Fwpkjpg;G (Nkw;F). 
 

Gs;spxd;wpy;>Gtpapd; nkhj;jfhe;jg;Gyk; Bfhe;jj; JUtj;jsj;jpd; 
fpilj;jsj;jpirAld; Vw;gLj;Jk; Nfhzk;>rhpTmy;yJfhe;jr; 
rhpT(I)vdmiof;fg;gLk;. nrd;idapd; rhpTf;Nfhzk; 14˚ 28’MFk;. 
fhe;jJUtj;jsj;jpd; fpilj;jsj;jpirapy; cs;sGtpf;fhe;jg;Gyj;jpd; 
$W>Gtpfhe;jg;Gyj;jpd; fpilj;jsf;$W BHvd;Wmiof;fg;gLk;.  
 
Gtpg;gug;gpy; P vd;wGs;spapy; cs;sGtpapd; fhe;jg;Gyk; BEvd;f. 
,jidxd;Wf;nfhd;Wnrq;Fj;jhdxU $Wfshfg; gFf;fyhk;.  
 
 fpilj;jsf;$W BH = BE cos I  
 nrq;Fj;Jf;$W BV = BE sin I  
 
tFf;Fk;NghJfpilg;gJ 

   tan I = V

H

B

B
 

fhe;jeLtiuapy; Gtpf;fhe;jg;Gyk;:  
 
Gtpf; fhe;jg;Gyk;>Gtpg;gug;gpw;F ,izahfcs;sjhy;> (mjhtJfpilj;jskhf) 
jpirfhl;Lk; fUtpapd; FwpKs; I = 0˚ vd;wrhpTf;Nfhzj;jpy; 
xa;TepiyiamilAk;.  
  BH = BE 
  BV = 0 
eLtiuapy;>fpilj;jsf;$W ngUkkhfTk;>nrq;Fj;Jf;$W RopahfTk; ,Ug;gij 
,J czh;j;JfpwJ.  
 
fhe;jJUtq;fspy; Gtpf;fhe;jg;Gyk;:  
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Gtpfhe;jg;Gyk;>Gtpg;gug;gpw;Fnrq;Fj;jhfcs;sijjpirfhl;Lk; fUtpapd; FwpKs; 
nrq;Fj;jhfI = 90˚ vd;wrhpTf;Nfhzj;jpy; xa;TepiyiamiltjpypUe;Jehk; 
mwpe;Jnfhs;syhk;.  
  BH = O  
  BV = BE 
fhe;jj; JUtq;fspy;>nrq;Fj;Jf;$W ngUkkhfTk; fpilj;jsf;$W RopahfTk; 
,Ug;gij ,J czh;j;JfpwJ.  
 

tlJUtxspj;Njhw;wk; (Aurora Borealis) kw;Wk; njd;JUtxspj;Njhw;wk; 
(Aurora Australias)  
cah;e;jFWf;Ff;Nfhl;Lg; gFjpapy; trpf;Fk; kf;fs; (Mh;bf; 
my;yJmz;lhh;bf; gFjpf;FmUfpy;) ,uTthdpy; gspr;rpLk; ntsph; 
ePyxspNjhd;Wtijfz;bUg;ghh;fs;. thdpy; Njhd;Wk; 
,e;jMr;rhpakhdfhl;rpf;FtlJUtxspj;Njhw;wk; 
my;yJnjd;JUtxspj;Njhw;wk; vd;Wngah;. rpyNeuq;fspy; 
JUtxspvd;Wk; ,jidmiog;ghh;fs;. Gtpapd; tlf;Fmiuf;Nfhsk; 
kw;Wk; njw;Fmiuf;Nfhsq;fspd; fhe;jj; JtUq;fSf;FNky; 
,e;jxspf;fhl;rpiaf; fhzyhk;. tlf;Fjpirapy; 
,jidtlJUtxspj;Njhw;wk; vd;Wk; njw;Fj;jpirapy; 
,jidnjd;JUtxspj;Njhw;wk; vd;Wk; miof;fg;gLfpwJ. Gtpapd; 
tspkz;lyj;jpy; cs;sthAj;Jfs;fs;> #hpaf;fhw;wpdhy; (Solar wind) 
#hpadpd; tspkz;lyj;jpypUe;Jntspaplg;gLk; 
mjpfkhfkpd;D}l;lg;gl;lJfs;fSld; ,iltpidGhptjhy; 
,e;jxspj;Njhw;wk; Vw;gLfpwJ. NkYk; ntt;NtWtifahdJfs;fspd; 
Nkhjypdhy; ntt;NtWepwq;fspy; xspNjhd;WfpwJ. madpepiyapy; 
cs;sMf;]p[d; %yf;$Wfs; Nkhjypy; <LgLk;NghJgr;irtz;zj;Jld; 
$bantsph; kQ;rs; epwxspNjhd;Wk;. madpepiyapy; cs;siel;u[d; 
%yf;$Wfs; Nkhjypy; <LgLk;NghJ>ePyk; my;yJCjh–
rptg;Gtz;zxspj;Njhw;wk; Njhd;WfpwJ.  
 
 
fhe;jj;jpd; mbg;gilg; gz;Gfs; 
 
rl;lfhe;jk; xd;wpizgpd;tUk; fiyr; nrhw;fs; kw;Wk; gz;Gfspd; mbg;gilapy; 
tpthpf;fyhk;.  
 
fhe;j ,UKidjpUg;Gj;jpwd;:  
 
rl;lfhe;jk; xd;iwcs;sthWfUJf. mjd; Kidtypikiaqmvd;f.fhe;jj;jpd; 

tbtpay; ikak; O tpypUe;Jmjd; xUKidapd; ePsk; l vd;f. fhe;jj;jpd; 
Kidtypikkw;Wk; fhe;jePsk; ,tw;wpd; ngUf;fw;gyd; MdJfhe;j 
,UKidjpUg;Gj;jpwd; vdtiuaWf;fg;gLfpwJ. ,JxUntf;lh; msthFk;. ,jid

mP vdFwpg;gplyhk;.  

 m mP q d=  

 

,q;F d vd;gJnjd;KidapypUe;JtlKidtiutiuag;gl;lntf;liuf; Fwpf;fpwJ. 

mjd; vz;kjpg;G 2d l= MFk;.  
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fhe;j ,UKidjpUg;Gj;jpwdpd; vz; kjpg;GPm = 2qml 
 
,jd; SImyFAm2. fhe;j ,UKidjpUg;Gj;jpwdpd; 
jpirnjd;KidapypUe;jtlKidiaNehf;fp ,Uf;Fk;.  
 
 
fhe;jg;Gyk; :  
xUfhe;jj;ijr; Rw;wpAs;sgFjpmy;yJntspapy;>mf;fhe;jj;jpd; jhf;fk; 
NtnwhUfhe;jj;ijitf;Fk;NghJczug;gl;lhy;>mf;fhe;jj;ijr; 
Rw;wpAs;sgFjpmy;yJntspfhe;jg;GykhFk;. xUGs;spapy; 
itf;fg;gl;Ls;sxuyFKidtypiknfhz;lrl;lfhe;jk; czUk; 

tpirNa>mg;Gs;spapy; fhe;jg;Gyk; B vd;Wtiuaiwnra;ag;gLfpwJ.  
 

   
1

m

B F
q

=  

,jd; myFN A-1 m-1.  
 
fhe;jj;jpd; tiffs;:  
fhe;jq;fs; ,aw;iffhe;jq;fs; kw;Wk; gphpTfshftifg;gLj;jg;gl;Ls;sd. 
vLj;Jf;fhl;lhf ,Uk;G>Nfhghy;l;>epf;fy; Nghd;wit ,aw;iffhe;jq;fshFk;. 
,t;tiffhe;jq;fs; kpfTk; typikFiwe;jit. mJkl;Lkpy;yhky; 
xOq;fw;wtbtj;jpYk; cs;sd. ekf;Fj; Njitahdtbtk; kw;Wk; typikapy; 
nraw;iffhe;jq;fisehk; cUthf;fyhk;. 
nrt;tftbtpNyhmy;yJcUistbtpNyhcUthf;fg;gl;lfhe;jq;fs; rl;lfhe;jq;fs; 
vd;Wmiof;fg;gLfpd;wd.  
 
fhe;jj;jpd; gz;Gfs;:  
 
rl;lfhe;jj;jpd; gz;Gfs; gpd;tUkhW 
 
1. jilapd;wpnjhq;ftplg;gl;lrl;lfhe;jk; vg;NghJk; tl–njd; 

jpiriaNehf;fpNaepw;Fk;.  
 

2. xUfhe;jk; kw;nwhUfhe;jj;ijmy;yJfhe;jg; nghUl;fisjd;idNehf;fp<h;f;Fk; 
my;yJtpyf;Fk;. ,e;j<h;g;Gmy;yJtpyf;Ftpirrl;lfhe;jj;jpd; Kidfspy; 
typikahff; fhzg;gLk;. rl;lfhe;jk; xd;wpid ,Uk;Gj;JUty;fspy; 
Njha;e;JvLf;Fk;NghJ>mjd; Kidfspy; ,Uk;Gj;JUty;fs; mjpfkhfxl;bf; 
nfhs;Sk;.  
 

3. xUfhe;jk; Jz;LfshfcilAk;NghJ>mjd; xt;nthUJz;Lk; tlKidkw;Wk; 
njd;Kidnfhz;lxUfhe;jk; Nghd;Wnray;gLk;.  
 

4. fhe;jj;jpd; ,uz;LKidfSk; rkKidtypikiag; ngw;wpUf;Fk;.  
 

 
5. rl;lfhe;jk; xd;wpd; nkhj;jePsk; mjd; tbtpay; ePsk; (Geometric length) 

vd;Wk;>fhe;jKidfSf;F ,ilNacs;sePsk; fhe;jePsk; tbtpay; ePsk; 
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vd;Wk;>fhe;jKidfSf;F ,ilNacs;sePsk; fhe;jePsk; (Magnetic length) 
vd;Wk; miof;fg;gLk;. fhe;jePsk; vg;NghJk; tbtpay; ePsj;ijtplr; 

rw;NwFiwthf ,Uf;Fk;. fhe;jePsj;jpw;Fk; tbtpay; ePsj;jpw;Fk; cs;sjfT>
5

6

MFk;.  
5

0.833
6

= =
fhe;j ePsk;

tbtpay; ePsk;
 

 
fhe;jg;Gyf; NfhLfs;:  
 
1. fhe;jg; Gyf;NfhLfs; njhlh;r;rpahd %lg;gl;ltisNfhLfshFk;. 

fhe;jg;Gyf;NfhLfspd; 
jpirfhe;jj;jpw;FntspNatlKidapypUe;Jnjd;KidNehf;fpAk; 
fhe;jj;jpw;Fcs;Nsnjd;KidapypUe;JtlKidNehf;fpAk; ,Uf;Fk;.  
 

2. %lg;gl;ltisNfhl;bd; ve;jxUGs;spapYk; cs;sfhe;jg;Gyj;jpd; 
jpiria>mg;Gs;spapy; cs;sfhe;jg;Gyf;Nfhl;bw;Ftiuag;gLk; njhLNfhl;bd; 
jpirapypUe;Jmwpayhk;.  

 
3. fhe;jg;Gyf;NfhLfs; vg;NghJk; xd;iwxd;Wntl;lhJ. mt;thWntl;bf;nfhz;lhy; 

jpirfhl;Lk; fUtpapy; cs;sfhe;jCrpxNuGs;spapy; 
,uz;Lntt;NtWjpirfisf; fhl;Lk;. ,JeilKiwapy; rhj;jpakw;wJ.  
 

4. fhe;jg;Gyj;jpd; typikf;Fj; jf;fthW>fhe;jg;Gyf;NfhLfs; mike;jpUf;Fk;. 
mjhtJtypikahdfhe;jg;Gyj;jpw;FNfhLfs; 
kpfneUf;fkhfTk;>typikFiwe;jfhe;jg;Gyj;jpw;FNfhLfs; ,ilntsptpl;Lk; 
fhzg;gLk;.  

 
fhe;jg;ghak;:  
 
Fwpg;gpl;lgug;gpw;Fnrq;Fj;jhfnry;Yk; fhe;jg;Gyf; NfhLfspd; 
vz;zpf;iff;Ffhe;jg;ghak; ΦBvd;Wngah;. fzpjtpaypd;gb>xUrPuhdfhe;jg;Gyj;jpy; 

Agug;Gtopahfr; nry;Yk; fhe;jg;ghaj;ijgpd;tUkhWtiuaWf;fyhk;.  

   . cosB B A BA B A ⊥ = = =  

,q;Fθvd;gJBkw;Wk; Antf;lh;fSf;F ,ilNacs;sNfhzkhFk;.  
 
rpwg;GNeh;Tfs;:  
 

1. gug;gpw;Fnrq;Fj;jhf Bcs;sNghJ>mjhtJθ = 0˚ vdpy; fhe;jg;ghak; ΦB = BA 
(ngUkk;). 
 

2. gug;gpw;F ,izahfBcs;sNghJ>mjhtJθ = 90˚ vdpy;>fhe;jg;ghak; 0
B

 =  

rPuw;wfhe;jg;Gyk; cs;sgug;gpw;Frkd;ghLgpd;tUkhWvOjyhk;.  

   .
B

B d A =   

(,q;Fgug;GKOtJk; njhifaply; (Integral) nra;ag;gLfpwJ)  
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fhe;jg;ghak; xU ];Nfyh; msthFk;. ,jd; SImy;yntgh; 

(Weber).,jidWbvdFwpg;gplNtz;Lk;. fhe;jg;ghaj;jpd; ghpkhztha;g;ghLML2T-

2A-1. ,jd; CGSmyFNfk;];nty; MFk;.  
 
rPuhdkw;Wk; rPuw;wfhe;jg;Gyk; rPuhdfhe;jg;Gyk;:  
 
nfhLf;fg;gl;lgFjpapy; cs;smidj;JGs;spfspYk; fhe;jg;Gyj;jpd; 
vz;kjpg;Gkw;Wk; jpirMfpaitkhwhky; ,Ue;jhy;>mjidrPuhdfhe;jg;Gyk; 
vd;Wmiof;fyhk;. vLj;Jf;fhl;lhf>Fwpg;gpl;lrpwpagFjpapy; Gtpapd; fhe;jg;Gyk; 
rPuhdfhe;jg;GykhFk;.  
 
cjhuzj;jpw;Fepyg;gug;GKOtJk; Gtpfhe;jg;Gyk; xUkhwhjkjpg;gpidg; 
ngw;wpUf;Fk;.  

 
rPuw;wfhe;jg;Gyk;:  

 
nfhLf;fg;gl;lgFjpapy; cs;smidj;JGs;spfspYk; fhe;jg;Gyj;jpd; 
vz;kjpg;Gmy;yJjpirmy;yJ 
,uz;LNkkhw;wkile;jhy;>mf;fhye;jg;Gyj;ijrPuw;wfhe;jg;Gyk; vd;Wmiof;fyhk;. 
vLj;Jf;fhl;L : rl;lfhe;jk; xd;wpd; fhe;jg;Gyk;.  

 
fhe;jtpaypd; $Y}k; vjph;j;jfT,Ukbtpjp:  
  
Akw;Wk; Bvd;w ,uz;Lrl;lfhe;jq;fisf; fUJf.  

fhe;jk; Akw;Wk; B ,tw;wpd; 
tlKidfismy;yJnjd;KidfismUfUNfnfhz;LtUk;NghJmitxd;iwxd;W
tpyf;Fk;. khwhffhe;jk; Aapd; tlKidiaBapd; 
njd;Kidf;FmUNfmy;yJBapd; tlKidiaAapd; 
njd;Kidf;FmUNfnfhz;Lnry;Yk;NghJmitxd;iwxd;W<h;f;Fk;.  
 
,Jehk; fw;wepiyahdkpd;Jfs;fspd; (Static charges) $Y}k; vjph;j;jfT 
,Ukbtpjpapidxj;Js;sijmwpayhk;. (vjpnujph; kpd;Jfs;fs; xd;iwxd;W<h;f;Fk; 
kw;Wk; xj;jkpd;Jfs;fs; xd;iwxd;Wtpyf;Fk;) mwpayhk;. (vjpnujph; kpd;Jfs;fs; 
xd;iwxd;W<h;f;Fk; kw;Wk; xj;jkpd;Jfs;fs; xd;iwxd;Wtpyf;Fk;) 
vdNtepiykpd;dpaypy; fw;w $Y}k; tpjpapidg; Nghd;Nwfhe;jtpaypy; $Y}k; 
tpjpapidgpd;tUkhWtpiuaiwnra;ayhk; ,uz;Lfhe;jKidfSf;F 
,ilNacs;s<h;g;Gtpirmy;yJtpyf;Ftpirmtw;wpd; Kidtypikfspd; ngUf;fy; 
gyDf;FNeh;j;jftpYk; mtw;wpw;F ,ilNacs;snjhiytpd; 
,Ukbf;Fvjph;j;jftpYk; ,Uf;Fk;.  
 

fzpjtpay; Kiwapy; gpd;tUkhWehk; vOjyhk; 

  
2

A Bm m
q q

F r
r

  

,q;F
Amq kw;Wk; 

Bmq vd;git ,uz;Lfhe;jKidfspd; Kid typikfisf; 

Fwpf;Fk;. rvd;gJ ,uz;Lfhe;jKidfSf;F ,ilNacs;snjhiyitf; Fwpf;Fk;.  

    
2

A Bm m
q q

F k r
r

=  
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  vz; kjpg;gpy;>
2

A Bm m
q q

F k
r

=  

 
,q;Fkvd;gJtpfpjkhwpypahFk;. ,jd; kjpg;Gfhe;jKidfis #o;e;Js;s 

Clfj;jpidg; nghWj;jjhFk;. SImyfpd; mbg;gilapy; ntw;wplj;jpy; k ,d; 

kjpg;G 7 1
10

4

ok Hm



− −=−   

 
,q;Fμ˚ vd;gJntw;wplj;jpd; my;yJfhw;wpd; cl;GFjpwd; kw;Wk; Hvd;gJhenry 
myFMFk;.  
 
fhe;j ,UKidapd; (rl;lfhe;jk;) mr;Rf; Nfhl;by; cs;sxUGs;spapy; fhe;jg;Gyk;  
NSvd;wrl;lfhe;jk; xd;iwf; fUJf. ,q;FNkw;Wk; Svd;gitrl;lfhe;jj;jpd; 
tlkw;Wk; njd; Kidfisf; Fwpf;fpd;wd. mtw;wpd; KidtypikqmvdTk; 
mtw;wpw;F 
 
,ilNacs;snjhiyT2lvdTk; nfhs;f. rl;lfhe;jj;jpd; tbtpay; ikak; 

OtpypUe;Jrnjhiytpy; mjd; mr;Rf;Nfhl;by; mike;jCvd;wGs;spapy; 
fhe;jg;Gyj;ijf; fhz;gjw;F>mg;Gs;spapy; xuyFtlKidia(qmc = 1 Am) 
itf;fNtz;Lk;.  
 
tlKidapdhy; Gs;spCy; Vw;gLk; fhe;jg;Gyk;  

   
2

4 ( )

o m
N

q
B i

r l




=−
−

 

,q;F(r – l)vd;gJrl;lfhe;jj;jpd; tlKidkw;Wk; Gs;spapy; 
cs;sxuyFtlKidf;Fk; ,ilNacs;snjhiythFk;.  
 
njd; Kidapdhy; Gs;spCy; Vw;gLk; fhe;jg;Gyk;  

   
2

4 ( )

o m
s

q
B i

r l




=−
+

   

,q;F(r + l) vd;gJrl;lfhe;jj;jpd; njd;Kidkw;Wk; Gs;spapy; 
cs;sxuyFtlKidf;Fk; ,ilNacs;snjhiythFk;.  
 
Gs;spCy; cUthFk; epfufhe;jg;Gyk;  

   N sB B B= +  

  
( )22

4 ( ) 4

o m o mq q
B i

r l r l

 
 

 
= + −  − + 

 

  
( )22

1 1

4 ( 1)

o mq
B i

r r l




 
= − −  − + 

 

  
2 2 2

2 .(2 )

4 ( )

o mr q l
B i

r l




 
= − − 
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fhe;j ,UKidjpUg;Gj;jpwdpd; vz;kjpg;G .2m m mP p q l= = vdNtCGs;spapy; 

cs;sfhe;jg;Gyj;ijgpd;tUkhWvOjyhk;.  
 
fhe;jg;Gyj;ijgpd;tUkhWvOjyhk;.  

   
( )2

2 2

2

4

o mrP
B i

r l




 
 =
 − 

mr;R  

rl;lfhe;jj;jpd; tbt ikak; Okw;Wk; CGs;spf;F ,ilNacs;snjhiyTld; 
xg;gpLk;NghJ>fhe;jKidfSf;F ,ilNacs;snjhiyTrpwpaJvdpy; 
(rpwpafhe;jq;fSf;F) mjhtJr>>lvdpy;> 
   (r2 – l2 )2 ≈ r4   
vdNtgad;gLj;jJk;NghJ 

  
3 3

2 2

4 4

o m o
m

P
B i P

r r

 
 

 = = 
 

mr;R  

  ,q;F m mP P i=  

fhe;j ,UKidapd; (rl;lfhe;jk;) eLtiuf; Nfhl;by; cs;sxUGs;spapy; 
fhe;jg;Gyk;  
 
NSvd;wrl;lfhe;jk; xd;iwfUJf. Nkw;Wk; Svd;gitKiwNarl;lfhe;jj;jpd; 

tlkw;Wk; njd; Kidfisf; Fwpf;fpd;wd. qmKidtypiknfhz;l 

,t;tpuz;Lfhe;jKidfSf;F ,ilNacs;snjhiyT2lvd;f. rl;lfhe;jj;jpd; tbt 
ikak; OtpypUe;Jrnjhiytpy; mjd; eLtiuf;Nfhl;by; mike;jCvd;wGs;spapy; 
fhe;jg;Gyj;ijf; fhz;gjw;F>mg;Gs;spapy; xuyFtlKidia(

Cmq  = 1 A m) 

itf;fNtz;Lk;.  
 
tlKidahy; Gs;sp Cy; cUthFk; fhe;jg;Gyk;  

  cos sinN N NB B i B j = − +  

,q;F 
'2

4

o m
N

q
B

r




=  

  Here r’ = 
1

2 2 2( )r l+  

njd;Kidahy; Gs;spCy; cUthFk; fhe;jg;Gyk;  
 

 
  cos sins s sB B i B j = − −    

,q;F>
'2

4

o m
s

q
B

r




=  
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,tw;wpypUe;JCGs;spapy; Vw;gLk; epfufhe;jg;Gyk; N sB B B= + MFk;. 

,j;njhFgad; tpirCGs;spapy; cs;sfhe;jg;Gyj;jpw;Fr; rkkhFk;.  
 

( )cosN sB B B i= − + NkYk;
N s

B B= vdNt> 

'2 2 2

2 2
cos cos

4 4 ( )

o m o
q qm

B i i
r r l

  
 

= − = −
+

 

fhl;lg;gl;Ls;snrq;NfhzKf;Nfhzk; NOC ,y;  

  
1

2 2 2

cos
'

( )

l l
i

r
r l

 = = =
+

mLj;Js;s gf; fk;

fh;zk;
 

rkd;ghLgpujpapLk; NghJ>ekf;Ff; fpilg;gJ 

  
3

2 2 2

(2 )

4
( )

o m
q l

B i

r l





= −

+
 

 

,q;Ffhe;j ,UKidj;jpUg;Gj;jpwdpd; vz;kjpg;G .2m mm
p p q l= =

,jidrkd;ghLgpujpapLk;NghJCGs;spapy; Vw;gLk; fhe;jg;Gyk; ekf;Ff;fpilf;Fk;.  

  
3

2 2 2
4

( )

o m
p

B i

r l




=
+

eLtiu  

rl;lfhe;jj;jpd; tbt ikak; O kw;Wk; ehk; fUJk; Gs;sp C ,tw;Wf;F ,ilNa 
cs;s njhiyTld; xg;gpLk; NghJ> fhe;j KidfSf;F ,ilNa cs;s 
njhiyT rpwpaJ vdpy;> (rpwpa fhe;jq;fSf;F) mjhtJ r>>l, vdpy;  
 
fhe;jq;fSf;FmjhtJr >> l,vdpy;  

  
3

2 2 32( )r l r+   
gpujpapLk; NghJ 

  
3

4

o m
p

B r
r




=eLtiu   

,q;F m m
p i p= vdNteLtiuf; Nfhl;by; cs;sxUGs;spapy; cs;sfhe;jg;Gyj;ijg; 

gpd;tUkhWvOjyhk;.  

  
3

4

o m
p

B
r




=eLtiu     

mr;Rf;Nfhl;by; cs;sfhe;jg;Gyk; (Bmr;R) eLtiuf;Nfhl;by; cs;sfhe;jg;Gyj;ijg; 

Nghd;W (BeLtiu) ,Uklq;fhf ,Ug;gijf; ftdp. NkYk; ,t;tpuz;bd; jpirfSk; 
xd;Wf;nfhd;WvjpnujpuhdJvd;gijAk; epidtpy; nfhs;sNtz;Lk;.  
 
rPuhdfhe;jg;Gyj;jpy; cs;srl;lfhe;jj;jpd; kPJnray;gLk; jpUg;Gtpir:  

2lePsKk; qmKidtyikAk; nfhz;lfhe;jnkhd;WB vd;wrPuhdfhe;jg;Gyj;jpy; 
fhl;bAs;sthWitf;fg;gl;Ls;sJ. xt;nthUfhe;jKidAk; vjpnujph; jpirapy; 
nray;gLk; qmBvd;wtpiriaczh;fpd;wd. vdNtfhe;jj;jpd; kPJnray;gLk; 
njhFgad;tpirRopahFk;. vt;tpjkhd ,lg;ngah;r;rp ,af;fKk; ,q;FVw;glhJ. 
,t;tpuz;LtpirfSk; fhe;jj;jpd; ikaj;ijg; nghWj;JxU ,ul;iliacUthf;Fk;. 
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,t;tpul;ilfhe;jj;ijr; Row;wp>fhe;jg;Gyk; B,d; 
jpirapNyNamjidxUq;fikf;fKaw;rpf;Fk;.  

   tlKidczUk;tpir> N mF q B=  

   njd;KidczUk;tpir> s mF q B= −  

Gs;spOitg;nghWj;Jtlkw;Wk; njd;KidczUk; jpUg;Gtpir 

0N sF F F= + =  

  N sON F OS F =  +   

  ( )m mON q B OS q B =  +  −  
nkhj;jj; jpUg;Gtpir>jhspidNehf;fpnray;gLtijtyJifjpUFtpjpapidg; 
gad;gLj;jpmwpayhk;.  
 

,q;Fvz;kjpg;Gfs; ON OS l= = kw;Wk; 
m mq B q B= − vdNt>Gs;spOitg; 

nghUj;Jnkhj;jj; jpUg;Gtpirapd; vz;kjpg;G 
 
 l sin sin

m m
q B l q B  =  +   

  = 2 sin
m

l q B   

  sin
m

p B =     ( )2m mq l p  =  

ntf;lh; tbtpy;> m
p B =   

 
Gtp xU rPuw;w fhe;jg;Gyj;ijg; ngw;wpUe;jhYk;> cq;fs; 
Ma;Tf;$lj;jpy; jilapd;wp njhq;ftplg;gl;Ls;s rl;lfhe;jk; 
,lg;ngah;r;rp ,af;fj;ij Nkw;nfhs;shky;> Row;rp ,af;fj;ij kl;LNk 
(jpUg;Gtpir) Nkw;nfhs;fpwJ Vd;?  
Vnddpy;> xU Fwpg;gpl;l gFjpf;Fs; (cq;fs; Ma;Tf; $lj;jpw;Fs;) 
Gtpapd; fhe;jg;Gyk; rPuhdJ.  
 
(M) xU rPuw;w fhe;jg;Gyj;jpy;> rl;lfhe;jnkhd;W jilapd;wp njhq;f 
tplg;gl;Ls;sNghJ vd;d epfOk;?  
 
mr;rl;lfhe;jk;> ,lg;ngah;r;rp ,af;fk; (njhFgad; tpir %ykhf) 
kw;Wk; Row;rp ,af;fk; (jpUg;Gtpir %ykhf) ,t;tpuz;ilAk; czUk;.  
 
rPuhd fhe;jg;Gyj;jpy; cs;s rl;lfhe;jnkhd;wpd; epiyahw;wy; (Potential energy):  
 

,UKid jpUg;Gj;jpwd; m
p  nfhz;l rl;lfhe;jnkhd;W (fhe;j ,UKid)> rPuhd 

fhe;jg;Gyk; B  cld; θ Nfhzj;jpy; fhl;bAs;sthW itf;fg;gl;Ls;sJ. 
,UKidapd; kPJ nray;gLk; jpUg;Gtpirapd; vz;kjpg;G  

  sinB m
p B =  

τBf;F vjpuhf khwhj Nfhz jpirNtfj;jpy; dθvd;w rpwpa Nfhz 
,lg;ngah;r;rpf;F fhe;j  
 
,UKid (rl;lfhe;jk;) Row;wg;gLfpwJvd;f. ,e;jrpwpaNfhz 

,lg;ngah;r;rpf;F>Gwj;jpUg;Gtpirahy; ( ) Gw nra;ag;glNtiy 
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  dW d = Gw  

,q;Frl;lfhe;jk; khwhjNfhzj; jpirNtfj;jpy; RoYfpwJ.  

,jpypUe;J> B = Gw  

  dW = pmB sin θ d θ 
fhe;j ,UKidiaθ’ ypUe;JθtiuRow;Wtjw;Fnra;ag;gl;lnkhj;jNtiy 

  W = 
'

' '

sin [ cos ]
m m

d p B d p B

 



 

    = = −   

  W = (cos cos ')
m

p B  =− −  

θ’ypUe;JθtiuRow;Wtjw;Fnra;ag;gl;l ,e;jNtiy>θNfhzj;jpy; 
cs;srl;lfhe;jj;jpy; epiyMw;wyhfNrkpj;Jitf;fg;gLfpwJ. NkYk; 
,jidgpd;tUkhWvOjyhk;.  
   U = - pmB (cos θ – cos θ’)  
cz;ikapy; θ’ kw;Wk; θ vd;w ,UNtW NfhzepiyfSf;F ,ilNa cs;s 

epiyahw;wy; NtWghl;ilj;jhd; rkd;ghL nfhLf;fpwJ. θ’ = 90˚vd;w 
Fwpg;Gg;Gs;spia ehk; fUJk;NghJ NkNy cs;s rkd;ghl;bd; ,uz;lhk; gFjp 
RopahFk;. vdNt rkd;ghL gpd;tUkhW vOjyhk;.  
 
 U = -pm B (cos θ) 
rPuhdfhe;jg;Gyj;jpy; cs;srl;lfhe;jnkhd;wpy; Nrkpj;Jitf;fg;gl;Ls;sMw;wy;  

  .
m

U p B= −  
Neh;T 1  
1. θ = 0˚ vdpy; 

U = pmB (cos 0˚) = -pmB 
 

2. θ = 180˚ vdpy;  
U = pmB (cos 180˚) = pmB 

 
Nkw;fz;l ,uz;LKbTfspypUe;Jehk; mwptJvd;dntd;why;>rl;lfhe;jk; 
Gwfhe;jg;Gyj;jpd; jpirapy; xUq;fikAk; NghJmjd; epiyahw;wy; 
rpWkkhfTk;>Gwfhe;jg;Gyj;jpd; jpirf;Fvjph;j;jpirapy; xOq;fikAk; NghJmjd; 
epiyahw;wy; ngUkkhfTk; ,Uf;Fk;.  
 
fhe;jg; gz;Gfs;:  
 
ehk; mwpe;Js;s> eilKiwapy; ehk; gad;gLj;Jk; midj;Jg; nghUl;fSk; 
fhe;jg;nghUl;fs; my;y. NkYk;> fhe;jg;nghUl;fs; midj;Jk; xNu jd;ikiag; 
ngw;wpUf;ftpy;iy. vdNt> xU fhe;jg;nghUspypUe;J kw;nwhU fhe;jg;nghUisg; 
gphpj;jwpa rpy mbg;gilr; nra;jpfis ehk; mwptJ mtrpakhFk;  
 
mit:  
 
fhe;jkhf;Fg; Gyk; (Magnetising field): 
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nghUs; xd;wpidfhe;jkhf;Ftjw;Fg; gad;gLk; fhe;jg;GyNk>fhe;jkhf;Fg;Gyk; 

vdg;gLk;. ,JxUntf;lh; msthFk;. ,jidH vdf; Fwpg;gpLthh;fs; ,jd; myFA 
m-1.  
 
fhe;j cl;GFjpwd;:  
 
fhe;jg;Gyf;NfhLfis jd; topNa gha mDkjpf;Fk; nghUspd; jpwik my;yJ 
fhe;jkhf;fg;gLtij Vw;Wf;nfhs;Sk; nghUspd; jpwd; my;yJ nghUs; jd;topNa 
fhe;jg;Gyj;ij cl;Gf mDkjpf;Fk; msT fhe;j cl;GFjpwd; MFk;.  
 
ntw;wplj;jpy;>cl;GFjpwd; (my;yJjdpcl;GFjpwd;) μovdTk;>ve;jxUClfj;jpYk; 

cl;GFjpwd; μvdTk; Fwpg;gplg;gLfpwJ. Clfj;jpy; cl;GFjpwDf;Fk;>ntw;wplj;jpy; 

cl;GFjpwDf;Fk; cs;sjfNtxg;Gikcl;GFjpwd; μrMFk;.  

   r

o




=  

xg;Gikcl;GFjpwd; ghpkhzkw;wXh; vz;zhFk;. ,jw;FmyF ,y;iy. ntw;wplk; 
my;yJfhw;wpy; xg;Gikcl;GFjpwdpd; kjpg;Gxd;WMFk;. mjhtJμr = 1  
 
fhe;jkhFk; nrwpT :  
 
tuk;Gf;Fl;gl;lmsTilave;jxUgUg;nghUSk; kpfmjpfvz;zpf;ifapy; 
mZf;fisg; ngw;wpUf;Fk;. xt;nthUmZtpYk; Rw;Wg;ghij 
,af;fj;jpYs;svyf;l;uhd;fs; fhzg;gLk;. vyf;l;uhd;fspd; ,e;jRw;Wg;ghij 
,af;fj;jpdhy; mitfhe;jj;jpUg;Gj;jpwidg; ngw;wpUf;Fk;. ,JxUntf;lh; 
msthFk;. nghJthf ,e;jfhe;jj; jpUg;Gj;jpwd;fs; xOq;fw;wKiwapy; 
vy;yhjpirfspYk; mikfpd;wd. vdNt>XuyFgUkDilagUg;nghUspd; 
njhFgad; fhe;jj;jpUg;Gj;jpwd; RopahFk;.  
 
,j;jifanghUl;fisGwfhe;jg;Gyk; xd;wpDs; itf;Fk;NghJmZ ,UKidfs; 
cUthfp>gFjpahfNthmy;yJKOtJkhfNthGwfhe;jg;Gyj;jpd; jpirapy; 
xUq;fikaKaw;rpf;fpd;wd. xuyFgUkDf;fhdnghUspd; ,e;jnjhFgad; 
fhe;jj;jpUg;Gj;jpwNdfhe;jkhFk; nrwpTmy;yJfhe;jkhFk; ntf;lh; 
my;yJfhe;jkhFjy; vdg;gLk;. ,JxUntf;lh; msthFk;. fzpjtpaypd; gb> 
 

 m
p

M
V

= =
fhe;jj; jpUg; Gj; jpwd; 

gUkd;
 

fhe;jkhFk; nrwptpd; SImyFMk;gpah; kPl;lh; MFk;. FWf;Fntl;Lg;gug;GA, ePsk; 

2lkw;Wk; Kidtypikqmnfhz;lrl;lfhe;jj;jpd; fhe;jj;jpUg;Gj;jpwd; 2mm
p q l=

MFk;. NkYk; me;jrl;lfhe;jj;jpd; gUkd; 2 2V A l l A= = vdpy;>rl;lfhe;jj;jpd; 

fhe;jkhFk; nrwpT 

 
2

2

mq l
M

l A
= =
fhe; jj; jpUg; Gj; jpwd;

gUkd;
 

vz;zstpy; gpd;tUkhWvOjyhk;.  

  
2

2

m mq l q
M M M

l A A


= =  =


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rl;lfhe;jj;jpd; fhe;jkhFk;. nrwptpid>XuyFgug;gpw;fhd (Kfg;gug;gpw;fhd) 
Kidtypikvd;Wk; tiuaiwnra;ayhk; 
vd;gijNkw;fz;lrkd;ghl;bypUe;Jmwpayhk;.  
 
fhe;jj;J}z;ly; my;yJnkhj;jfhe;jg;Gyk;:  
 

NjdpUk;Gj;Jz;LNghd;wnghUl;fisrPuhdfhe;jkhf;Fg; Gyj;jpy; H

itf;Fk;NghJ>mg;nghUs; fhe;jkhfkhWk;. mjhtJmg;nghUs; fhe;jj;jd;ikiag; 

ngWfpd;wJ. nghUspd; fhe;jj;J}z;ly; my;yJnkhj;jfhe;jg;Gyk; B

vd;gJ>fhe;jkhf;Fk; Gyj;jpdhy; ntw;wplj;jpy; cUthf;fg;gl;lfhe;jg;Gyj;jpw;Fk; 

oB , fhe;jkhf;Fk; Gyj;jpdhy; nghUspy; J}z;lg;gl;lfhe;jg;Gyj;jpw;Fk; mB cs;s 
$LjyhFk;.  

  o mB B B H M  = + = +  

  ( )o mB B B H M = + = +  

 
fhe;jVw;Gj;jpwd;:  

nghUnshd;iw>fhe;jkhf;Fk; Gyj;jpy; ( )H itf;Fk;NghJ>mg;nghUs; 

ntspapypUe;Jmspf;fg;gLk; Gwfhe;jg;Gyj;jpdhy; vt;thWghjpf;fg;gLfpwJvd;gijg; 
gw;wpaGhpjiyfhe;jVw;Gj;jpwd; mspf;fpwJ. NtWtifapy; $WNthkhapd; 
vt;tsTvspjhfkw;Wk; vt;tsTtypikahfnghUs; 
fhe;jj;jd;ikiavw;Wf;nfhs;fpwJvd;gijmstpLtJfhe;jVw;Gj;jpwdhFk;. 

fhe;jkhf;Fg; Gyj;jpdhy; nghUspy; J}z;lg;gl;lfhe;jkhFk; nrwptpw;Fk; ( M ), 

nghUSf;Fmspf;fg;gl;lfhe;jkhf;Fg;Gyj;jpw;Fk; ( H ) 
cs;stpfpjNkfhe;jVw;Gj;jpwdhFk;.  

   m

M

H
 =  

,JxUghpkhzkw;wmsthFk;. jpirxUikg;gz;GilarpynghUl;fspd; 
fhe;jVw;Gj;jpwd; kjpg;Gfs; nfhLf;fg;gl;Ls;sd.  
 
jpirxUikg;gz;GilarpynghUl;fspd; fhe;jVw;Gj;jpwd;:  
 

nghUs; fhe;jVw;Gj;jpwd; 
(Xm) 

mYkpdpak; 2.3 × 10-5 
jhkpuk; -0.98 × 10-5 
ituk; -2.2 × 10-5 
jq;fk; -3.6 × 10-5 
ghjurk; -3.2 × 10-5 
nts;sp -2.6 × 10-5 
ill;Nldpak;  7.06 × 10-5 
ill;Nldpak;  6.8 × 10-5 
fhh;gd;ilMf;i]L (1 
tspkz;lymOj;jj;jpy;) 

-2.3 × 10-9 
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Mf;]p[d; (1 
tspkz;lymOj;jj;jpy;  

2090 × 10-9 

 
fhe;jg; nghUl;fspd; tifg;ghL:  
 
fhe;jkhf;Fk; Gyj;jpy; itf;fg;gl;Ls;snghUl;fspd; nray;ghl;bd; mbg;gilapy; 
mit %d;Wtiffshfg; gphpf;fg;gl;Ls;sd. mitfs; KiwNalah>ghuhkw;Wk; 
/ngh;Nuhfhe;jg;nghUl;fshFk; ,tw;iwg; gw;wp ,g;gFjpapy; mwpayhk;.  
 
lahfhe;jg; nghUl;fs; (Diamagnetic materials) 
 
mZf;fUitr; Rw;wpAs;svyf;l;uhd;fspd; Rw;Wg;ghij ,af;fk;>Rw;Wg;ghijapd; 
jsj;jpw;Fr; nrq;Fj;jhfxUfhe;jg;Gyj;ijcUthf;Fk;. vdNt>xt;nthUvyf;l;uhDk; 
xUFwpg;gpl;lmsTRw;Wg;ghijfhe;j ,UKidjpUg;Gj;jpwidg; (Finite orbital 
magnetic dipole moment) ngw;Ws;sJ. Mdhy; Rw;Wg;ghijjsq;fs; 
jw;Nghf;fhfxOq;fw;wKiwapy; vy;yhjpirfspYk; mike;Js;sjhy;>fhe;j 
,UKidjpUg;Gj;jpwd;fspd; ntf;lh; $Ljy; RopahFk;. vdNtve;jxUmZTk; 
njhFgad; fhe;j ,UKidjpUg;Gj;jpwidg; ngw;wpUf;fhJ.  
 
Gwfhe;jg;Gyj;jpy; ,tw;iwitf;Fk;NghJ>rpyvyf;l;uhd;fspd; Ntfk; mjpfhpf;Fk;. 
rpyvyf;l;uhd;fspd; Ntfk; FiwAk;. nyd;]; tpjpapd; mbg;gilapy; 
,UKidjpUg;Gj;jpwd;fs; vjph; - ,izahfcs;svyf;l;uhd;fspd; Ntfk; 
mjpfhpf;Fk;. ,jd; fhuzkhfGwfhe;jg;Gyj;jpd; jpirf;FvjpuhfxU 
J}z;lg;gl;lfhe;j ,UKidjpUg;Gj;jpwd; cUthfpwJ. Gwfhe;jg;Gyk; 
ePf;fg;gl;lcld; ,e;j J}z;lg;gl;lfhe;j ,UKidjpUg;Gj;jpwd; 
cldbahfkiwfpwJ.  
 
rPuw;wfhe;jg;Gyj;jpy; lahfhe;jg; nghUnshd;iwitf;Fk;NghJ> J}z;lg;gl;lfhe;j 
,UKidjpUg;Gj;jpwDf;Fk; fhe;jg;Gyj;jpw;Fk; ,ilNaXh; ,iltpideilngWk; 
tpircUthfpwJ. ,e;jtpirlahfhe;jg; nghUisGwfhe;jg;Gyj;jpd; 
typikkpf;fgFjpapypUe;J>typikFiwe;jgFjpf;Fefh;j;jKaw;rpf;fpwJ. 
Gwfhe;jg;Gyj;jpdhy; lahfhe;jg;nghUs; tpyf;fg;gLgij ,J fhl;LfpwJ.  
 
,r;nraYf;Flahfhe;jr;nray; (Diamagnetic action) vd;Wngah;. NkYk; 

,j;jifag; nghUl;fSf;Flahfhe;jg; nghUl;fs; (Diamagnetic materials) 
vd;Wngah;. vLj;Jf;fhl;Lfs;: gp];kj;>jhkpuk; kw;Wk; jz;zPh; NkYk; rpynghUl;fs;.  
 
lahfhe;jg;nghUl;fspd; gz;Gfs;:  
1. ,itvjph;f;Fwpfhe;jVw;Gj;jpwidg; ngw;Ws;sd.  
2. ,tw;wpd; xg;Gikfhe;jcl;GFjpwd; xd;iwtplrw;Nwf; FiwthFk;.  
3. Gwfhe;jg;Gyj;jpy; itf;Fk;NghJ>fhe;jg;Gyf; NfhLfs; lahfhe;jg; nghUspdhy; 

fhe;jg;Gyf; NfhLfs; lahfhe;jg;nghUspdhy; tpyf;fpj; js;sg;gLfpd;wd.  
4. fhe;jVw;Gj;jpwd; fpl;lj;jl;lntg;gepiyiar; rhh;e;jjy;y.  
 
ghuhfhe;jg; nghUl;fs; (Paramagnetic materials)  
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rpyfhe;jg; nghUl;fspy; mjd; xt;nthUmZTk; my;yJ %yf;$Wk; epfufhe;j 
,UKidjpUg;Gjpwd;fisg; ngw;Ws;sd. ,jw;Ff; fhuzk; 
mZtpYs;svyf;l;uhd;fspd; Rw;Wg;ghijkw;Wk; jw;Row;rpfhe;j ,UKid 
 
fhe;jkjpg;G ,uapy; tz;b:  
fhe;jkpjg;G ,uapy; tz;bia>Nkf;yPt; (Maglev) ,uapy; tz;bvd;Wk; 
miof;fyhk;. kpd;fhe;jq;fisg; gad;gLj;jpmtw;wpd; 
XLghijapypUe;Jrpynrd;bkPl;lh; cauj;jpw;F ,tw;iwkpjf;fr; 
nra;fpd;wdh;. Nkf;yPt; ,uapy; tz;bfSf;Frf;fuq;fs; 
Njitapy;iyNkYk; ,it kpfcah;e;jNtfj;jpy; nry;fpd;wd. ,tw;wpd; 
mbg;gil,ae;jpuEl;gk; ,U N[hbfhe;jq;fshy; fl;Lg;gLj;jg;gLfpd;wd. 
xU N[hbfhe;jk; tpyf;Ftpiriag; gad;gLj;jp ,uapy; tz;biamjd; 
XLghijapypUe;Jrpynrd;bkPl;lh; cauj;jpw;Ffhw;wpy; kpjf;fitf;fpwJ. 
kw;nwhU N[hbfhe;jk; kpjf;Fk; ,e;j ,uapy; 
tz;biakpfcah;e;jNtfj;jpy; Kd;Ndhf;fpr; nrYj;Jfpd;wd. kughfehk; 
gad;gLj;Jk; ,uapy; tz;bAld; Nkf;yPt; ,uapy; tz;biaxg;gpLk;NghJ 
,J Xiraw;wJ>mjph;tw;wJkw;Wk; Rw;Wr;#oYf;Fvt;tpjjPq;Fk; 
tpistpf;fhjjhFk;. tUq;fhynjhopy; El;gq;fisg; gad;gLj;jpNkf;yPt; 
,uapy; tz;bfs; jw;NghJs;sNtfj;ijtplkpfmjpfNtfj;jpy; ,aq;Fk; 
ty;yikiag; ngw;Ws;sd.  
 
jpUg;Gj;jpwd;fspd; ntf;lh; $LjyhFk;. ,e;jfhe;j ,UKidjpUg;Gj;jpwd;fs; 
(Spin magnetic dipole moment) jw;Nghf;fhfxOq;fw;wKiwapy; vy;yhjpirfspy; 
cs;sjhy; nghUspd; epfufhe;j ,UKidjpUg;Gj;jpwdpd; kjpg;GRopahFk;.  
 
Gwfhe;jg;Gyj;jpy; ,tw;iwitf;Fk;NghJ>mZ ,UKidkPJnray;gLk; 
jpUg;Gtpirmtw;iwGwfhe;jg;Gyj;jpd; jpirapNyNaxUq;fikf;fKaYk;.,jd; 
gadhfxUnjhFgad; fhe;j ,UKidjpUg;Gj;jpwd; Gwfhe;jg;Gyj;jpd; 
jpirapNyNa J}z;lg;gLk;. Gwfhe;jg;Gyk; cs;stiu ,e;j J}z;lg;gl;l 
,UKidjpUg;Gj;jpwd; ePbf;Fk;.  
 
,tw;iwrPuw;wfhe;jg; Gyj;jpy; itf;Fk; NghJ>ghuhfhe;jg;nghUl;fs; Gyj;jpd; 
typikFiwe;jgFjpapypUe;Jtypikkpf;fgFjpf;FefuKaw;rpf;Fk;. Gwfhe;jg;Gyk; 
nrYj;jg;gLk; jpirapy; typikFiwe;jfhe;jg;gz;igf; fhl;Lk; 
nghUl;fSf;Fghuhfhe;jg; nghUl;fs; vd;Wngah;. vLj;Jf;fhl;Lfs;: 
mYkpdpak;>gpshl;bdk; FNuhkpak; kw;Wk; Mf;rp[d; NkYk; rpynghUl;fs;.  
 
ghuhfhe;jg;nghUl;fspd; gz;Gfs;:  
 
1. ,itFiwe;jNeh;f;Fwpfhe;jVw;Gj;jpwd; nfhz;lit.  
2. ,tw;wpd; xg;Gikfhe;jcl;GFjpwd; xd;iwtplmjpfk;.  
3. Gwfhe;jg; Gyj;jpy; itf;Fk;NghJfhe;jg;Gyf; NfhLfs; 

ghuhfhe;jg;nghUSf;Fs;Ns<h;f;fg;gLfpd;wd.  
4. fhe;jVw;Gj;jpwd; ntg;gepiyf;Fvjph;j;jfthFk;. 
 
fpA+hptpjp(Curie’s law):  
 
ntg;gepiymjpfhpf;Fk; NghJ>ntg;gmjph;tpd; fhuzkhffhe;j 
,UKidjpUg;Gj;jpwd;fspd; xUq;fikT(Alignment)rpije;JtpLfpd;wJ. 
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vdNtntg;gepiymjpfhpg;ghy; fhe;jVw;Gj;jpwd; FiwfpwJ. 
ngUk;ghyhdepfo;Tfspy; nghUspd; fhe;jVw;Gj;jpwd;  

   
1

m
T

  my;yJ
m

C

T
 =  

,j;njhlh;Gf;FfpA+hpapd; tpjpvd;Wngah;. ,q;FCvd;WfpA+hpkhwpypkw;Wk; 
Tvd;gJnfy;tpd; ntg;gepiyahFk;. fhe;jVw;Gj;jpwDf;Fk; ntg;gepiyf;Fk; 
cs;snjhlh;gpidfhl;LfpwJ. ,JxUnrt;tfmjpgutisak; vd;gij 
,q;Fftdpf;fNtz;Lk;. 
 
/ngh;Nuhfhe;jg; nghUl;fs; (Ferromagnetic materials) : 
 
ghuhfhe;jg;nghUisg; Nghd;Nw> /ngh;Nuhfhe;jg;nghUspYs;s; xUmZmy;yJ 
%yf;$W epfufhe;j ,UKidjpUg;Gj;jpwidg; ngw;Ws;sJ. /ngh;Nuhfhe;jg; 
nghUl;fs; /ngh;Nuhfhe;jngUq;$Wfs; (domains) vdg;gLk;. rpwpagFjpfisg; 
ngw;Ws;sJ. xt;nthUngUq;$wpd; cs;Nscs;sfhe;jj;jpUg;Gj;jpwd;fSk; 
jhdhfNtxUFwpg;gpl;ljpirapy; xUq;fike;Js;sd. mZf;fSf;fpilNaahd 
,ilj;njhiyitg; nghWj;Jvyf;l;uhd;fspd; jw;Row;rpahy; Vw;gLk; typikahd 
,iltpidapdhy; ,e;jxUq;fikTVw;gl;Ls;sJ.  
 
xt;nthUngUq;$Wk; xUFwpg;gpl;ljpirapy; fhe;jkhf;fg;gl;Ls;sd. ,Ue;jNghjpYk; 
xt;nthUngUq;$wpd; fhe;jkhf;fj;jpirAk; 
xd;wpypUe;Jkw;nwhd;WNtWgl;Ljw;Nghf;fhfmike;Js;sd. vdNtnghUspd; 
epfufhe;jkhf;fy; RopahFk;.   
 
Gwfhe;jg;Gyj;jpy; itf;Fk;NghJgpd;tUk; ,uz;Lepfo;Tfs; Vw;gLfpd;wd.  
 

1. Gwfhe;jg;Gyj;jpd; jpirf;F ,izahffhe;jj;jpUg;Gj;jpwd;fisg; 
ngw;Ws;sngUq;$Wfs; mstpy; nghpjhFk;.  
 

2. Gwfhe;jg;Gyj;jpw;F ,izahf ,y;yhjkw;wngUq;$Wfs; 
Rod;WGwfhe;jg;Gyj;jpy; jpirapy; xUq;fikfpd;wd.  
 

,t;tpuz;Lepfo;Tfspd; tpisthfGwfhe;jg;Gyj;jpd; jpirapNyNanghUspy; 
xUtypikahdepfufhe;jkhf;fy; Vw;gLfpwJ. ,Jfhl;lg;gl;Ls;sJ.  
 
rPuw;wfhe;jg;Gyj;jpy; /ngh;Nuhfhe;jg;nghUisitf;Fk;NghJ>fhe;jg;Gyj;jpd; 
typikFiwe;jgFjpapypUe;J>typikkpf;fg;gFjpf;FefuKaw;rpf;Fk;>Gwfhe;jg;Gyk; 
nrYj;jg;gLk; jpirapy; typikahffhe;jg;gz;igf; fhl;Lk; ,g;nghUl;fSf;F 
/ngh;Nuhfhe;jg;nghUl;fs; vd;Wngah;. vLj;Jf;fhl;Lfs;: ,Uk;G>epf;fy; kw;Wk; 
Nfhghy;l;.  
 
 
ek; tho;f;ifapd; gy;NtWmk;rq;fspy; Mh;t%l;Lk; tifapy; fhe;jtpay; 
gq;fhw;WfpwJ. njhy;ypay; rhh; ,lkhdfPobapYk; mjd; njhlh;Gcs;sJ. 
Fwpg;gpl;l ,lj;jpy; G+kpf;fbapy; njhd;ikahdfl;likg;GVNjDk; 
cs;sjhvd;gijf; fz;lwpa‘fhe;jkhdpmstpay;’(Magnetometer surveying) 
vd;wed;FepWtg;gl;lmwptpay; topKiwgad;gLj;jg;gLfpwJ.  
 
,e;jKiwapy;>xhplj;jpd; fhe;jg;Gyk; mjd; mUfpYs;sgFjpfspd; 
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fhe;jg;Gyj;jpypUe;Jve;jmstpy; khWgLfpwJvd;Wmstplg;gLfpwJ. 
,k;khWghl;bw;Ff; fhuzk; mt;tplj;jpd; mbapy; VNjDk; 
goq;fhyGijAz;lRth;>kz;ghidfs;>nrq;fw;fs;>fy;yiwfs;>epidtplq;fs;>tho;tpl
q;fs; cs;spl;lgynjhy;ypay; nghUl;fspy; fhzg;gLk; Nkf;dill; vd;wfdpkKk; 
mjidr; rhh;e;jfdpkq;fSNkMFk;. mf;fdpkq;fs; lah>ghuhmy;yJngh;NuhMfpa 
,k;%d;Wfhe;j ,ay;Gfspy; VNjDk; xU ,ay;igg; ngw;wpUf;Fk;. NkYk; 
,itxt;nthd;Wk; ntt;NtWfhe;jVw;Gj;jpwidAk; ngw;wpUf;Fk;.  
 
Kk;igapYs;s ,e;jpaGtpf;fhe;jtpay; epWtdk; (Indian Institute of 
Geomagnetism) fPobapy; Nkw;nfhz;lfhe;jkhdpmstpay; Ma;tpd; %yk; 
mg;gFjpapd; mbapy; goq;fhyRth;>kz;ghidfs; cs;spl;lnjhy;ypay; mikg;Gfs; 
Gije;Js;sdvd;Wfz;lwpe;jdh;. 10Kjy; 100 nTtiuapyhdfhe;jg;GykhWghLfs; 
xUFwpg;gpl;lgug;gpy; (tz;zg;gFjp) Vw;gl;Ls;sijfhzyhk;. 
cz;ikapy;>nrq;fw;fspdhy; nra;ag;gl;lngUk; njhy;ypay; mikg;Gfs; fPobapy; 
cs;sdvd;wcz;ikfhe;jtpaypd; %ykhfNtekf;Fj; njhpate;;Js;sJ.  
 
/ngh;Nuhfhe;jg;nghUl;fspd; gz;Gfs;:  
 
1. ,tw;wpd; fhe;jVw;Gj;jpwd; Neh;f;Fwpkw;Wk; mjpfkjpg;GilaJ.  
2. xg;Gikcl;GFjpwd; mjpfk;  
3. Gwfhe;jg;Gyj;jpy; /ngh;Nuhfhe;jg;nghUisitf;Fk;NghJ>fhe;jg;Gyf; NfhLfs; 

/ngh;Nuhfhe;jg;nghUspd; cs;Nstypikahf<h;f;fg;gLk;.  
4. fhe;jVw;Gj;jpwd; ntg;gepiyf;Fvjph;j;jfthFk;.  
 
fpA+hp–ntap]; (Curie – Weiss) tpjp 
 
ntg;gepiycaUk;NghJ>mZ ,UKidfspd; ntg;gf;fpsh;r;rpmjpfhpg;ghy; 
/ngh;Nuhfhe;jj;jd;ikFiwAk;. xUFwpg;gpl;lntg;gepiyapy; /ngh;Nuhfhe;jg;nghUs; 
ghuhfhe;jg;nghUshfkhWk;. ,e;jntg;gepiyNa>fpA+hpntg;gepiy(TC)vdg;gLk;. 
fpA+hpntg;gepiyiatplmjpfntg;gepiyapy; cs;snghUspd; fhe;jVw;Gj;jpwd; 
gpd;tUkhW 

  m

c

C

T T
 =

−
 

 
,r;rkd;ghLfpA+hp–ntap]; tpjpvd;Wmiof;fg;gLfpwJ. 
,q;FCvd;gJfpA+hpkhwpypkw;Wk; Tvd;gJnfy;tpd; ntg;gepiyahFk;. 
fhe;jVw;Gj;jpwDf;Fk; ntg;gepiyf;Fk; cs;snjhlh;igf; fhl;Lfpd;wJ.  
 

jw;Row;rp(Spin): 
epiw>kpd;D}l;lk; Nghd;Nwmbg;gilj;Jfspd; 
kw;nwhUgz;Ngjw;Row;rpMFk;. jw;Row;rpvd;gJFthz;lk; ve;jputpay; 
epfo;thFk; nghUl;fspd; fhe;jg;gz;Gf;F ,J xUKf;fpafhuzpahFk;. 
gioave;jputpaypy; (Classical mechanics) ehk; tpthpf;Fk; 
jw;Row;rp>Fthz;lk; ve;jputpaypd; jw;Row;rpapypUe;JKw;wpYk; 
NtWgl;ljhFk;. Fthz;lk; ve;jputpaypy; $wg;gLk; jw;Row;rpcz;ikapy; 
Row;rpiaf; Fwpg;gjpy;iy. ,Jcs;shh;e;jNfhzce;jj;ijf; Fwpf;fpwJ. 
cs;shh;e;jNfhzce;jj;jpidg;gw;wpgioave;jputpaypy; vt;tpjFwpg;Gk; 
,y;iy. neUq;fhykhfjw;Row;rpvd;Nwtoq;fg;gLtjhy; 
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,g;ngaNuepyj;Jtpl;lJ. Jfspd; jw;Row;rpNeh;f;Fwpkjpg;igkl;LNkngWk;. 
Mdhy; Gwfhe;jg;Gyj;jpy; jw;Row;rpntf;lhpd; xUq;fikT(Orientation of 
spin) Neh;f;Fwpmy;yJvjph;f;Fwpkjpg;Gfisg; ngWk;. 

vLj;Jf;fhl;lhf>vyf;l;uhdpd; jw;Row;rp
1

2
s = Gwfhe;jg;Gyk; nray;gLk; 

epiyapy; jw;Row;rp>fhe;jg;Gyj;jpd; jpirf;F ,izahfNthmy;yJvjph; - 
,izahfNthxUq;fikAk;. ,jpypUe;Jvyf;l;uhdpd; fhe;jj; jw;Row;rpms 

,uz;Lkjpg;Gfisg; ngWk;. mitKiwNa
1

2
sm =  (Nky;Nehf;fpajw;Row;rp) 

kw;Wk; 
1

2
sm =  (fPo;Nehf;fpajw;Row;rp). GNuhl;lhd; kw;WK; epA+l;uhdpd; 

jw;Row;rp
1

2
s = . NkYk;  NkYk; Nghl;lhdpd; jw;Row;rps = 1 

 

 
 
fhe;jj;jaf;fk; (HYSTERESIS):  
 
/ngh;Nuhfhe;jg; nghUnshd;iwfhe;jkhf;FGyj;jpy; itf;Fk; NghJ J}z;lypd; 
tpisthfmg;nghUs; fhe;jkhf;fg;gLk;. /ngh;Nuhfhe;jg;nghUspd; xUKf;fpag;gz;G: 

fhe;jkhf;FGyj;ijg; ( H ) nghWj;Jfhe;jg;Gyj;jpy; ( B ) Vw;gLk; 

khWghLNeh;g;Nghf;Fjd;ikaw;wJ(Non linear) mjhtJ
B

H
= xUkhwpypmy;y. 

,g;gz;gpidg; gw;wptphpthff; fhzyhk;.  
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xU /ngh;Nuhfhe;jg;nghUs; (vLj;Jf;fhl;lhf ,Uk;G) fhe;jkhf;FGyk; H My; 
nkJthffhe;jkhf;fg;gLfpd;wJ. fhe;jkhf;Fk;Gyj;jpd; vz;kjpg;Gf;Fr; 

rkkhdfhe;jg;Gyk; B , AGs;spapypUe;Jmjpfhpj;Jf; 
nfhz;Nlnrd;Wnjtpl;LepiyiamilfpwJ. nghUspd; ,e;jkhw;wk; 
ACtisNfhl;Lg;ghijapy; Fwpg;gplg;gl;Ls;sJ. fhe;jkhf;Fg; 
Gyj;ijnrYj;Jk;NghJnghUs; milAk; 
ngUkfhe;jj;jd;ikGs;spNanjtpl;bafhe;jkhjy; (Saturated magnetisation) 
vd;WtiuaWf;fg;gLfpwJ.  
 
fhe;jkhf;Fg; Gyj;ij ,g;NghJFiwf;Fk;NghJfhe;jg;GyKk; FiwAk;. Mdhy; 
gioaghijapNyNaCAFiwahJ. mJCDvd;wNtnwhUghijtopahfFiwAk;. 
fhe;jkhf;Fg;Gyk; Ropkjpg;igmilAk; NghJk; fhe;jg;Gyk; 
Ropahfhky;>xUNeh;f;Fwpkjpg;igg; ngw;wpUf;Fk;. H = O vdpDk; 
xUFwpg;gpl;lmsTfhe;jj;jd;iknghUspy; njhlh;e;JePbg;gij ,J 
ekf;Fczh;j;JfpwJ.  
 
nghUspy; njhlh;e;JePbf;Fk; 
,e;jvQ;rpafhe;jj;jd;ikf;F(AD)fhe;jj;Njf;Fjd;ik(Remanence) 
my;yJfhe;jj;Njf;Fjpwd; (Retentivity) vd;Wngah;. fhe;jkhf;Fg;Gyk; 
kiwe;jepiyapYk; fhe;jj;jd;ikiaj; jf;fitf;Fk; nghUspd; 
,j;jpwikiafhe;jj;Njf;Fjd;ikmy;yJfhe;jj; Njf;Fjpwd; vd;WtiuaWf;fyhk;.  
 
nghUspd; fhe;jj;jd;ikiaePf;Ftjw;fhfvjph;j;jpirapy; fhe;jkhf;Fg; 
Gyj;ijmjpfhpf;fNtz;Lk;. ,g;NghJDEghijapy; fhe;jg;Gyk; Fiwe;jEGs;spapy; 
Ropkjpg;igmilAk;. nghUspd; 
vQ;rpafhe;jj;jd;ikiaRopahf;Ftjw;fhfvjph;j;jpirapy; nrYj;jg;gl;lfhe;jkhf;Fg; 
Gyk; tiuglj;jpy; AEghijapdhy; Fwpg;gplg;gl;Ls;sJ. nghUspd; 
vQ;rpafhe;jj;jd;ikiaOOtJk; ePf;Ftjw;fhf>vjph;j;jpijrapy; 
nrYj;jg;gl;lfhe;jkhf;Fg; Gyj;jpd; vz;kjpg;Ngfhe;jePf;Fj;jpwd; (Coercivity) 
vd;Wmiof;fg;gLfpwJ.  
 

H I NkYk; vjph;j;jpirapy; mjpfhpf;Fk;NghJfhe;jg;GyKk; EFghijapd; 
topNanjtpl;baGs;spF I milAk;tiuvjph;j;jpirapy; mjpfhpj;Jf; 
nfhz;Nlnry;Yk;. vjph;j;jpirapy; fhe;jkhf;Fk; Gyj;ijFiwj;JkPz;Lk; 
mjpfhpf;Fk;NghJfhe;jg;Gyk; FGKC vd;wghijiaNkw;nfhs;Sk;. ACDEFGKC 
vd;w %lg;gl;l ,g;ghijf;Ffhe;jj;jaf;ff; fz;zp(Hysteresis loop)vd;Wngah;. 
,JnghUnshd;wpd; fhe;jkhf;Fk; Rw;iwfhl;LfpwJ.  
 
,k;KORw;wpYk; fhe;jg;Gyk; B,fhe;jkhf;Fg;Gyk; H I tplgpd;jq;fpcs;sJ. 
fhe;jg;Gyk;>fhe;jkhf;Fg; Gyj;jpw;Fg; gpd;jq;Fk; 
,e;epfo;r;rpf;Ffhe;jj;jaf;fk;vd;W(Hysteresis) ngah;.jaf;fk; vd;why; gpd;jq;Fjy; 
vd;WnghUs;. 
 
jaf;f ,og;G:  
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nghUnshd;wpy; fhe;jkhf;Fk; Rw;wpd;NghJ>ntg;gtbtpy; Mw;wy; ,of;fg;gLk;. 
,t;thw;wy; ,og;gpw;Ff; fhuzk; gy;NtWjpirfspy; %yf;$Wfspd; Row;rpkw;Wk; 
xUq;fikthFk;. xUKORw;wpy; fhe;jkhf;fg;gLk; nghUspd; 
xuyFgUkDf;fhdMw;wy; ,og;G>jaf;ff;fz;zpapd; gug;Gf;Frkk; vdf; 
fz;lwpag;gl;Ls;sJ.  
 
td; kw;Wk; nkd; fhe;jg;nghUl;fs;:  
fhe;jj;jaf;ff; fz;zpapd; tbtk; kw;Wk; mstpd; mbg;gilapy; 
/ngh;Nuhfhe;jg;nghUl;fs;>Fiwe;jgug;Gilankd;fhe;jg;nghUl;fs; kw;Wk; 
mjpfgug;Gilatd;fhe;jg;nghUl;fs; vdtifg;gLj;jg;gl;Ls;sd.  
 
,t;tpuz;Lfhe;jg; nghUl;fspd; jaf;ff; fz;zpfs; xg;gpl;Lf; fhl;lg;gl;Ls;sJ. 
nkd; kw;Wk; td; fhe;jg; nghUs;fspd; gz;Gfs; xg;gplg;gl;Ls;sJ. 
 
nkd; /ngh;Nuhfhe;jg; nghUl;fSf;Fk; td; /ngh;Nuhfhe;jg; nghUl;fSf;Fk; 
,ilNacs;sNtWghLfs;  
 
t.v
z; 

gz;Gfs; nkd; 
/ngh;Nuhfhe;jg;nghUl;fs; 

td; /ngh;Nuhfhe;jg; 
nghUl;fs; 

1. Gwfhe;jg;Gyj;ijePf;
Fk; NghJ 

fhe;jj;jd;ikkiwe;JtpL
k; 

fhe;jj;jd;ikkiwahJ 

2. jaf;ff;fz;zpapd; 
gug;G 

rpwpaJ nghpaJ 

3. fhe;jNjf;Fj;jpwd; FiwT mjpfk; 

4. fhe;jePf;Fj;jpwd; FiwT mjpfk; 

5. fhe;jVw;Gj;jpwd; 
kw;Wk; 
fhe;jcl;GFjpwd; 

mjpfk; FiwT 

6. jaf;f ,og;G FiwT mjpfk; 

7. gad;fs; thpr;RUs; 
cs;sfk;>kpd;khw;wpcs;s
fk; kw;Wk; kpd;fhe;jq;fs; 
nra;agad;gLfpwJ 

epiyahdfhe;jq;fs; 
nra;agad;gLfpd;wJ 

8. vLj;Jf;fhl;Lfs; NjdpUk;G>kpA+nkl;ly; 
];nly;yha; kw;Wk; 
rpynghUl;fs;  

fhh;gd; 
v/F>My;epf;Nfh>fhe;jf;f
y; (Lode stone) kw;Wk; 
rpynghUl;fs;  

 
fhe;jj; jaf;ff; fz;zpapd; gad;ghLfs;:  
 
xt;nthU /ngh;Nuhfhe;jg; nghUspd; 
fhe;jNjf;Fj;jpwd;>fhe;jePf;Fj;jpwd;>fhe;jcl;GFjpwd;>fhe;jVw;Gj;jpwd; kw;Wk; 
xUKORw;wpy; fhe;jkhFk; NghJVw;gLk; Mw;wy; ,og;GNghd;wjfty;fismspg;gjpy; 
fhe;jj; jaf;ff;fz;zpKf;fpaj;Jtk; tha;e;jjhFk;. 
vdNtxUFwpg;gpl;lNjitf;Nfw;gnghUisNjh;Tnra;tjw;Ffhe;jj;jaf;ff;fz;zpiag
; gw;wpamwpTmtrpakhdjhFk;. NkYk; rpycjhuzq;fis ,q;Ffhz;Nghk;.  
 

1. epiyahdfhe;jq;fs;:  
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mjpffhe;jj;Njf;Fj;jpwd;>mjpffhe;jePf;Fj;jpwd; kw;Wk; 
mjpffhe;jcl;gFjpwd; nfhz;lnghUl;fs; 
epiyahdfhe;jq;fiscUthf;Ftjw;FkpfTk; Vw;wjhFk; vLj;Jf;fhl;Lfs;: 
fhh;gd; v/F kw;Wk; My;epf;Nfh 
 

2. kpd;fhe;jq;fs;:  
mjpfnjhlf;ffhe;jVw;Gj;jpwd;>Fiwe;jfhe;jNjf;Fj;jpwd;>Fiwe;jfhe;jePf;Fj;jp
wd; kw;Wk; Fiwe;jgug;Gilanky;ypafhe;jjaf;ffz;zpiag; 
ngw;Ws;snghUl;fs; kpd;fhe;jq;fs; nra;atpUk;gj;jf;fitfshFk;.  
vLj;Jf;fhl;Lfs;: NjdpUk;Gkw;Wk; kpA+nkl;ly; (epf;fy; ,Uk;GcNyhff; 
fyit) 
 

3. kpd;khw;wpcs;sfk;:  
mjpfnjhlf;ffhe;jVw;Gj;jpwd;>cah;e;jfhe;jg;Gyk; kw;Wk; 
Fiwe;jgug;Gnfhz;lnky;ypajaf;ff;fz;zpiag; ngw;Ws;snghUl;fs; 
kpd;khw;wpcs;sfq;fistbtikf;fgad;gLfpd;wd. vLj;Jf;fhl;L: NjdpUk;G.  
 

kpd;Ndhl;lj;jpd; fhe;jtpisTfs;  
Mh;];nll; (Oersted)Nrhjid:  
 
1820 ,y; `hd;]; fphp];bad; Mh;];nll; (Hans Christian Oersted) jd;Dila 
,aw;gpay; tFg;Gf;Fjahh; nra;Jnfhz;bUf;Fk; NghJ>fk;gpapd; topNaghAk; 
kpd;Ndhl;lk; mUNf ,Ue;jjpirfhl;Lk; fhe;jf; fUtpapy; 
tpyfiyVw;gLj;Jfpd;wJvd;gijf; fz;lwpe;jhh;. KiwahdMa;TfSf;Fg; 
gpd;Gjpirfhl;Lk; fUtpapy; tpyf;fk; Vw;gLtjw;Ff; fhuzk; kpd;Ndhl;lk; ghAk; 
fk;gpiar; Rw;wpcUthdfhe;jg;Gyj;jpy; Vw;gl;lkhw;wkHFk; vdf; fz;lwpe;jhh;. 
kpd;Ndhl;lk; ghAk; jpiriavjpuhfkhw;Wk;NghJ>jpirfhl;Lk; fUtpapYk; 
vjph;jpirapy; tpyfy; Vw;gLtijmwpe;jhh;. ,Jkpd;fhe;jf; nfhs;ifapd; 
tsh;r;rpf;FtoptFj;J> ,aw;gpaypd; ,U gphpTfshdkpd;Ndhl;ltpay; kw;Wk; 
fhe;jtpaiyxd;wpizj;jJ.  
 
kpd;Ndhl;lk; ghAk; Neuhdflj;jpkw;Wk; tl;ltbtfk;gpr; RUisr; Rw;wpcUthFk; 
fhe;jg;Gyk;:  
 
kpd;Ndhl;lk; ghAk; Neuhdflj;jp:  
 
kpd;Ndhl;lk; ghAk; Neuhdflj;jpapd; mUNfxUjpirfhl;Lk; 
fUtpiaitf;Fk;NghJ>jpirfhl;Lk; fUtpapy; 
cs;sfhe;jCrpxUjpUg;Gtpiriaczh;e;J>tpyfyile;Jmg;Gs;spapy; 
cs;sfhe;jg;Gyj;jpd; jpirapy; xUq;fikAk;. fhe;jCrptpyfyilAk; jpiriaf; 
Fwpj;Jf;nfhz;Nlnrd;why; fhe;jg;Gyf; NfhLfistiuayhk;. kpd;Ndhl;lk; ghAk; 
xUNeuhdflj;jpf;F>fhl;bAs;sthWflj;jpapd; mr;rpidr; 
Rw;wpxUikatl;lq;fshfmjd; fhe;jg;Gyk; mikAk;.  
 
flj;jpapy; ghAk; kpd;Ndhl;lj;jpd; jpirapidg; nghWj;Jtl;l tbt fhe;jg;Gyf; 
NfhLfspd; jpirfbfhuKs; Rw;Wk; jpirapy; my;yJmjw;Fvjph;j;jpirapy; 
mikAk;. flj;jpapy; ghAk; kpd;Ndhl;lj;jpd; typikia (my;yJvz;kjpg;ig) 
mjpfhpf;Fk; NghJ>fhe;jg; Gyj;jpd; mlh;j;jpAk; mjpfhpf;Fk;. 
flj;jpapypUe;JnjhiyTr-I mjpfhpf;Fk;NghJ>fhe;jg; Gyj;jpd; (B)typikFiwAk;.  
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kpd;Ndhl;lk; ghAk; tl;ltbtf; fk;gpr;RUs;:  
 
kpd;Ndhl;lk; ghAk; tl;ltbtf; fk;gpr;RUspd; mUNfxUjpirfhl;Lk; 
fUtpiaitf;Fk; NghJ>jpirfhl;Lk; fUtpapy; 
cs;sfhe;jCrpxUjpUg;Gtpiriaczh;e;J>tpyfyile;Jmg;Gs;spapy; 
cs;sfhe;jg;Gyj;jpd; jpirapy; xUq;fikAk;. fk;gpr;RUSf;FmUNfcs;s Akw;Wk; 

BGs;spfspy; fhe;jg;Gyf;NfhLfs; tl;ltbtpy; cs;sijehk; ftdpf;fyhk;. 
fk;gpr;RUspd; ikaj;jpw;FmUfpy; fhe;jg;Gyf;NfhLfs; fpl;lj;jl;l ,izahf 
,Ug;gjpypUe;J>fk;gpr;RUspd; ikaj;jpy; ngUk;ghYk; fhe;jg;Gyk; rPuhf ,Ug;gijf; 
fhzyhk;.  
 
fk;gpr;RUspy; ghAk; kpd;Ndhl;lk; my;yJRw;Wfspd; vz;zpf;ifmy;yJ 
,uz;ilANkmjpfhpf;Fk; NghJfhe;jg;Gyj;jpd; typikmjpfhpf;Fk;. fk;gpr; RUspy; 
ghAk; kpd;Ndhl;lj;jpd; jpiriag; nghUj;Jfhe;jKidfs; 
(tlKidmy;yJnjd;Kid) mikAk;.  
 
tyJifngUtpuy; tpjp:  
 
flj;jpapy; ghAk; kpd;Ndhl;lj;jpd; jpiriaf; nfhz;Lfhe;jg;Gyj;jpd; 
jpiriamwpatyJifngUtpuy; tpjpgad;gLfpwJ. 
 
ngUtpuy; kpd;Ndhl;lk; ghAk; jpiriaf; fhl;Lk; tifapy;>kpd;Ndhl;lk; ghAk; 
flj;jpiatyJifapdhy; gpbg;gjhff; nfhz;lhy;>flj;jpiar; 
Rw;wpgw;wpAs;skw;wtpuy;fs; fhe;jg;Gyf; NfhLfspd; jpiriaf; fhl;Lk;.  
 
Neuhdflj;jpkw;Wk; tisaj;jpw;fhdtyJifngUtpuy; tpjpiaf; fhl;LfpwJ.  
 
Nkf;];nty;ypd; tyJifjpUFtpjp:  
 
fhe;jg;Gyj;jpd; jpiriamwptjw;F ,t;tpjpAk; gad;gLfpwJ. kpd;Ndhl;lk; ghAk; 
jpirapy; tyJifjpUFxd;wpidjpUF ,af;fpdhy; (Screw 
driver)Kd;Ndhf;fpKLf;Fk;NghJ>jpUFRoYk; jpirfhe;jg;Gyj;jpd; jpiriaf; 
nfhLf;Fk;.  
 
gal; - rhth;l; tpjp(BIOT – SAVART LAW) 
 
Mh;];nll;bd; fz;Lgpbg;igj; njhlh;e;J> [Pd; - ghg;b];l; gal; kw;Wk; ngypf;]; 
rhth;l; ,UtUk; 1819 ,y; kpd;Ndhl;lk; ghAk; flj;jpf;FmUNfitf;fg;gl;lfhe;jk; 
czUk; tpiriamse;jwpAk; NrhjidfisNkw;nfhz;Lfzpjtpay; 
rkd;ghl;ilcUthf;fpdhh;fs;.  
 
,r;rkd;ghLntspapy; xUGs;spapy; cUthFk; 
fhe;jg;Gyj;ij>mf;fhe;jg;Gyj;ijcUthf;Fk; kpd;Ndhl;lj;jpd; mbg;gilapy; 
fzf;fpLfpwJ. ,Jvy;yhtpj tbt mikg;Gs;sflj;jpfSf;Fk; nghUe;Jk;.  
 
gal; - rhth;l; tpjpapd; tiuaiwkw;Wk; tpsf;fk; 
 
kpd;Ndhl;lk; ghAk; flj;jpapd; ePsj;jpd; rpW $wpypUe;Jrnjhiytpy; cs;sP 
Gs;spapy; cUthFk; fhe;jg;Gyk; d B,d; vz;kjpg;ig gal; kw;Wk; rhth;l; 



 

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

 

Nrhjidapd; mbg;gilapy; fz;lwpe;jdh;. ,jd; mbg;gilapy; fhe;jg;Gyk; d B,d; 
vz;kjpg;G 
 

1. kpd;Ndhl;lj;jpd; (I)typikf;FNeh;j;jftpYk;  
 

2. ePsf; $wpd; d l vz;kjpg;Gf;FNeh;j;jftpYk;  
 

3. d l kw;Wk; rf;F ,ilNacs;sNfhzj;jpd; θird; kjpg;Gf;FNeh;j;jftpYk;  
 

4. Gs;spP kw;Wk; ePsf;$W d l ,tw;Wf;F ,ilNacs;snjhiytpd; 
,Ukbf;Fvjph;j;jftpYk; ,Uf;Fk;  

 
,jidgpd;tUkhWvOjyhk;.  

  
2

sin
Idl

dB
r

  

2
sin

I dl
dB k

r
=  

,q;F
4

k


=  (SI myfpy;) 

ntf;lh; FwpaPl;bd; gb> 

 
2

4

I dl r
d B

r



 

=  

 

,q;F d Bntf;luhdJ>kpd;Ndhl;lk; ghAk; jpiriaf; fhl;Lk; Idl kw;Wk; d l apy; 

,Ue;JP Gs;spiaNehf;fpr; nray;gLk; xuyFntf;lh; r Mfpa ,uz;bw;Fk; 
nrq;Fj;jhf ,Uf;Fk;.  
 
flj;jpapd; rpWePsf;$wpdhy; Vw;gLk; fhe;jg;Gyj;ijkl;LNkfzf;fpl ,aYk;. 
midj;Jkpd;Ndhl;lf;$Wfspd; I dl gq;fspg;igAk; fUj;jpy; 

nfhz;L>Nkw;nghUe;Jjy; jj;Jtj;ijg; gad;gLj;jpflj;jpapdhy;>P Gs;spapy; 
cUthFk; epfufhe;jg;Gyj;ijf; fz;lwpayhk;. vdNtrkd;ghLnjhifg;gLj;Jk;NghJ 

  
2

4

I dl r
B d B

r



 

= =   

vd;Wfpilf;Fk;. ,q;F KO kpd;Ndhl;lg;gfph;tpw;Fk; njhifg;gLj;jNtz;Lk;.  
 
rpwg;GNeh;Tfs;:  

1. Gs;spP flj;jpapd; kPNjmike;jhy;>θ = 0˚ vdNt d B RopahFk;.  

2. Gs;spP flj;jpf;Fnrq;Fj;jhfmike;jhy;>θ = 90˚ vdNtd BngUkkhFk;. NkYk; 
,jidgpd;tUkhWvOjyhk;;.  

2
4

I dl
d B n

r



=  ,q;Fnvd;gJI d l kw;Wk; r f;Fr; nrq;Fj;jhdxuyFntf;luhFk;.  

 
kpd;Ndhl;lk; xUntf;lh; msty;y. ,J xU ];Nfyh; msthFk;. 
Mdhy; flj;jpapy; ghAk; kpd;Ndhl;lj;jpw;Fjpircz;L. vdNtflj;jpapd; 
rpW $wpy; ghAk; kpd;Ndhl;lj;ijntf;lh; msthff; fUjyhk;. mjhtJI 
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d l  
 
kpd;Gyk; ($Y}k; tpjpapypUe;J) kw;Wk; fhe;jg;Gyj;jpw;F (gal; - rhth;l; 
tpjpapypUe;J) ,ilNaahdxw;Wikfs;  

• kpd;Gyk; kw;Wk; fhe;jg;Gyk; Mfpaitvjph;j;jfT ,Ukbtpjpf;Ff; 
fl;Lg;gLfpd;wd. vdNt ,t;tpuz;LePz;lneUf;fKilaGyq;fshFk;. (Long 
range field) 
 

• Nkw;nghUe;Jjy; jj;Jtj;jpwf;Ff; fl;Lg;gLfpd;wd. NkYk; %yj;ijg; 
nghUj;JNeh;Nghf;Fj; jd;ikcilait. vz;kjpg;gpy;> 

E q  

B Idl  

kpd;Gyk; ($Yk; tpjpapypUe;J) kw;Wk; fhe;jg;Gyj;jpw;F (gal; rhth;l; 
tpjpapypUe;J) ,ilNaahadNtWghLfs;;  
 
t.vz; kpd;Gyk; fhe;jg;Gyk;  
1. ];Nfyhh; %yj;jpdhy; 

cUthf;fg;gLfpwJ. mjhtJq 
kpd;D}l;lk; 
nfhz;lkpd;Jfs;fspdhy; 
Vw;gLfpwJ 

ntf;lh; %yj;jpdhy; 
cUthf;fg;gLfpwJ. 

mjhtJkpd;Ndhl;lf;$W My; Idl

Vw;gLfpwJ. 

2. %yj;ijAk;>kpd;Gyj;ijf; 
fzf;fpLk; Gs;spiaAk; 
,izf;Fk; epiyntf;lhpd; 
topNagpd;Gyj;jpd; jpirmikAk; 

epiyntf;lh; rkw;Wk; kpd;Ndhl;lf; 

$W Idl

,tw;Wf;Fnrq;Fj;jhffhe;jg;Gyj;jpd; 
jpirmikAk;.  

3.  Nfhzj;ijr; rhh;e;jy;y epiyntf;lh; rkw;Wk; kpd;Ndhl;lf; 

$W Idl ,tw;Wf;F 
,ilNacs;sNfhzj;ijr; 
rhh;e;Js;sJ 

 

kpd;D}l;lk; q tpd; (%yj;jpd;) mLf;Fk;>kpd;Gyk; E ,d; mLf;Fk; 

xd;whf ,Uf;Fk;. ,NjNghd;Wkpd;Ndhl;lf;$W Idl,d; (%yj;jpd;) 

mLf;Fk; fhe;jg;Gyk; B ,d; mLf;Fk; xd;whf ,Ug;gij 

,q;Fftdpf;fNtz;Lk;. NtWtifahff; $Wk;NghJkpd;Gyk; E

ahdJkpd;D}l;lj;jpw;F (%yj;jpw;F) Neh;j;jfT. Mdhy; kpd;D}l;lj;jpd; 
cah; mLf;FfSf;F(q2, q3, ….) Neh;j;jfty;y. ,NjNghd;W>fhe;jg;Gyk; 
Bkpd;Ndhl;lf;$W Idl  (%yj;jpw;F) Neh;j;jfT. Mdhy; 
kpd;Ndhl;lf;$wpd; cah; mLf;FfSf;FNeh;j;jfty;y. fhuzk; kw;Wk; 
tpisT ,t;tpuz;Lk; Neh;g;Nghf;Fj; njhlh;GilaitfshFk;.  
 
kpd;Ndhl;lk; ghAk; ePz;lNeuhdflj;jpapdhy; Vw;gLk; fhe;jg;Gyk; :  
 
YY’ vd;w <wpyh ePz;l Neh;f;flj;jpapy; nfhLf;fg;gl;Ls;sJ Nghy; kpd;Ndhl;lk; I 
gha;tjhff; fUJNthk;. flj;jpapypUe;J  njhiytpy; cs;s Gs;sp P y; 
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cUthFk; fhe;jg; Gyj;ijf; fzf;fpLtjw;fhf dlePsk; nfhz;l rpW $W (gFjp 

AB) xd;iwf; fUJNthk;.  
 
kpd;Ndhl;lf; $W Idl– dhy; Gs;sp P y; cUthFk; fhe;jg; Gyj;ijf; fzf;fpl 
gal; - rhth;l; tpjpiag; gad;gLj;JNthk;.  

  
2

sin

4

o Idl
d B n

r

 


=  

,q;Fnvd;gJGs;spP y; cs;Nehf;fpajpirapy; nray;gLk; XuyFntf;lh;>θ 
vd;gJkpd;Ndhl;lf; $W Idlf;Fk; dlkw;Wk; Gs;spP I ,izf;Fk; Nfhl;bw;Fk; 

,ilg;gl;lNfhzk;. r vd;gJAy; cs;sNfhl;Lg; gFjpf;Fk; Gs;spP f;Fk; 
,ilg;gl;lnjhiyT.  
  
jphpNfhzkpjprkd;ghLfisg; gadg;Lj;jpA ,jpypUe;JBP 
f;Fnrq;Fj;Jf;NfhLxd;Wtiuf.  

  ΔABC y;> sin
AC

AB
 =  

  AC = AB sinθ 
Mdhy; sinAB dl AC dl =  =  

AP kw;Wk; BPf;F ,ilNaAs;sNfhzk; d   

mjhtJ>APB = APC = d   

ΔAPC y; sin (d ) = 
AC

AP
 

d kpfrpwpaJvdNt>sin( )d d   
Mdhy; AP r AC rd=  =  

sinAC dl rd  = =  

2
( )

4 4

o oI Id
d B rd n n

r r

  
 

 = =  

APkw;Wk; OP f;F ,ilNaAs;sNfhzk;  vd;f.  

ΔOPA y; cos
OP a

AP r
 = =  

  
cos

a
r


 =  

  
4

cos

o
I

d B d n
a

 
 

 =  

cos
4

oI
d B d n

a

  


 =  

flj;jp YY’ My; Gs;sp Py; Vw;gLk; fhe;jg;Gyk;  
 

   
2 2

1 1

cos
4

o
I

B d B d n
a

 

 

  
− −

= = =   

1 2
(sin sin )

4

o
I

B n
a

  


= = +  

<wpyhePsk; nfhz;lflj;jpf;F 
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1 2

90 = =   

   2
4 2

o oI I
B n B n

a a

 
 

 =   =  

kpd;Ndhl;lk; ghAk; tl;ltbtf; fk;gpr;RUspd; mr;RtopNaVw;gLk; fhe;jg;Gyk;:  
 
RMuKilakpd;Ndhl;lk; ghAk; tisak; xd;iwf; fUJf. ,t;tisaj;jpd; 

topNaIkpd;Ndhl;lk; gha;fpwJ. ,k;kpd;Ndhl;lj;jpd; jpirfhl;lg;gl;Ls;sJ.  
 
tisaj;jpd; ikak; OtpypUe;Jznjhiytpy; mjd; mr;rpd; kPJmike;Js;sGs;spP 
iaf; fUJf. ,g;Gs;spapy; fhe;jg;Gyj;ijf; fzf;fpltl;ltisaj;jpd; 
kPJvjpnujpuhfmike;Js;sCkw;Wk; DGs;spfspy; Idl ePsKila ,U ePsf; 

$Wfisf; fUJf. Gs;spC y; cs;skpd;Ndhl;lf; $W ( Idl ) kw;Wk; Gs;spP ia 

,izf;Fk; ntf;iu r vd;f.  
 
gal; - rhth;l; tpjpapd; gbkpd;Ndhl;lf; $W I dl My; P Gs;spapy; Vw;gLk; 
fhe;jg;Gyk;  

  
2

4

o
Idl r

d B
r





=  

 d B d; vz;kjpg;G 

  
2 2

sin

4 4

o oIdl I dl
dB

r r

  
 

= =  

,q;Fθvd;gJ Idl kw;Wk; r Mfpatw;wpw;F ,ilg;gl;lNfhzk;; ,q;Fθ = 90˚ MFk;.  
 

d B d; jpirkpd;Ndhl;lf; $W Idl kw;Wk; CPMfpatw;wpw;Fnrq;Fj;jhf ,Uf;Fk;. 

mjhtJ>mJCPf;FFj;jhf PRjpirapy; ,Uf;Fk;.  
 
Gs;spD y; cs;skpd;Ndhl;lf; $wpdhy; Py; Vw;gLk; fhe;jg;Gyj;jpd; 

vz;kjpg;GGs;spC y; cs;skpd;Ndhl;lf; $wpdhy; Py; Vw;gLk; fhe;jg;Gyj;jpd; 
vz;kjpg;Gf;Frkk; MFk;. Vnddpy; mitapuz;Lk; rknjhiytpy; cs;sd. Mdhy; 
,f;fhe;jg;Gyk; PS jpirapy; ,Uf;Fk;.  
 

xt;nthUkpd;Ndhl;lf; $wpdhYk; Vw;gLk; fhe;jg;Gyk; d B I y jpirapy; cosdB 
vd;Wk; z - jpirapy; sindB  vd;Wk; ,uz;L $Wfshfg; gphpf;fyhk;. fpilj;jsf; 

$Wfs; xd;iwnahd;Wrkd; nra;Jnfhs;Sk;. vdNtnrq;Fj;Jf; $Wfs; ( sin )dB k
kl;LNkGs;spP y; Vw;gLk; nkhj;jfhe;jg;Gyj;jpw;Fk; fhuzkhfmikfpd;wd.  
 

  sinB d B dB k= =   

  
2

sin
4

oI dl
k

r

 


=   

   ΔOCP ypUe;J 
  

1
2 2 2

sin
( )

R

R z
 =

+
kw;Wk; r2 = R2 + z2 
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,k;kjpg;GfisNkNycs;srkd;ghl;by; gpujpapl> 

   ( )0

3
2 2 24 ( )

NI R
B k dl

R z




=
+

  

kpd;Ndhl;lk; ghAk; tl;lr;RUspdhy; Gs;spP y; cUthFk; epfufhe;jg;Gyk; B  If; 
fzf;;fplePsf;$wpid 0 ,ypUe;J2 R tiunjhifaplTk;.  

  
2

0

3
2 2 22 ( )

NI R
B k

R z


=

+
 

tl;lr;RUs; NRw;Wfisf; nfhz;lJvdpy;>fhe;jg;Gyk;  

  
2

0

3
2 2 22 ( )

NI R
B k

R z


=

+
 

RUspd; ikaj;jpy; fhe;jGyk;  

  0

2

NI
B k

R


= Vnddpy; z = 0 

 
NlQ;rd;l; tpjpkw;Wk; NlQ;rd;l; fhy;tNdhkPl;lh;  
 
kpff;Fiwe;jkpd;Ndhl;lq;fismstpLk; xUfUtpNlQ;rd;l; fhy;tNdhkPl;lh; MFk; 
NlQ;rd;l; tpjpapd; mbg;gilapy; ,f;fUtp ,aq;FfpwJ. ,JxUefUk; 
fhe;jfhy;tNdhkPl;luhFk;.  
 
NlQ;rd;l; tpjp:  
xd;Wf;nfhd;Wnrq;Fj;jhfr; nray;gLk; rPuhd 
,uz;Lfhe;jg;Gyq;fSf;FeLNtnjhlq;ftplg;gl;Ls;sfhe;jCrp> 
,t;tpuz;LGyq;fspd; njhFgad; Gyj;jpd; jpirapy; epw;Fk;.  
 
NlQ;rd;l; fhy;tNdhkPl;lhpd; fk;gpr;RUs; topahfkpd;Ndhl;lk; gha;tjhy; Vw;gLk; 
fhe;jg;Gyj;ijBvd;f. Gtpfhe;jg;Gyj;jpd; fpilj;jsf; $W BHMFk;. 

,t;tpuz;Lfhe;jg;Gyq;fspd; nray;ghl;lhy; fhe;jCrpfpilj;jsf;$W BHcld; 

θNfhzj;ijVw;gLj;jpXa;TepiyiamilAk;>vdNt 
 
    B = BH tan θ 
 
mikg;G:  
 
NlQ;rd;l; fhy;tNdhkPl;lhpy; fhe;jj;jd;ikaw;wtl;ltbtrl;lj;jpd; 
kPJjhkpuf;fk;gpr;RUs; Rw;wg;gl;bUf;Fk;. ,r;rl;lk; gpj;jismy;yJkuj;jhy; 
nra;ag;gl;Lfpilj;jsNkilf;F (Roy; Nkilf;F) nrq;Fj;jhfg; 
nghUj;jg;gl;bUf;Fk;. ,k;Nkilrhpnra;Ak; %d;Wfpilkl;lj; jpUFfisg; 
ngw;Ws;sJ. ntt;NtWvz;zpf;ifapy; mike;j ,uz;Lmy;yJ 
%d;Wfk;gpr;RUs;fs; nlQ;rd;l; fhy;tNdhkPl;lhpy; nghUj;jg;gl;Ls;sd. ehk; 
Ma;Tf;$lq;fspy; gad;gLj;Jk; ngUk;ghyhdtw;wpy; 2 Rw;Wfs;> 5 Rw;Wfs; kw;Wk; 
50 Rw;Wfs; 
nfhz;lntt;NtWjbkDilafk;gpr;RUs;fs;>ntt;NtWtypiknfhz;lkpd;Ndhl;lq;f
ismstplgad;gLj;jg;gLfpd;wd.  
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Roy; Nkilf;FeLNtrw;NwNknyOk;gpamikg;Gcs;sJmjpy; fhe;jCrpg;ngl;b 
(tpyFfhe;jkhdp) nghUj;jg;gl;Ls;sJ. fhe;jCrpg; ngl;bapd; cs;Ns $h;Kidapd; 
kPJnghUj;jg;gl;lfhe;jCrpxd;Wcs;sJ. fhe;jCrpapd; 
ikaKk;>tl;ltbtf;fk;gpr;RUspd; ikaKk; kpfr;rhpahfxd;Wld; xd;WnghUe;Jk; 
tifapy; ,t;tikg;Gtbtikf;fg;gl;Ls;sJ. nky;ypamYkpdpaf;FwpKs; 
xd;Wfhe;jCrpf;Fnrq;Fj;jhf>tl;lmsTNfhypd; kPJRoYk;gb 
,izf;fg;gl;Ls;sJ. tl;lmsTNfhy; ehd;Ffhy;tl;lq;fshfg; 
gphpf;fg;gl;LbfphpmstPLfs; Fwpf;fg;gl;Ls;sd. ,e;jmstPl;bidg; 
gad;gLj;jptl;lmsTNfhypd; kPJFwpKs;sspd; tpyf;fj;ijmsf;fyhk;. 
,lkhWNjhw;wg;gpioiaj; jtph;f;f>FwpKs;Sf;FfPNofz;zhbnghUj;jg;gl;Ls;sJ.  
 
fUtpiagad;gLj;Jk;NghJNkw;nfhs;sNtz;baKd;ndr;rhpf;ifeltbf;iffs;  
 

1. fUtpapd; mUfpy; cs;smidj;Jfhe;jg; nghUl;fisAk; mfw;wNtz;Lk;.  
 

2. ,urkl;lj;ijg; gad;gLj;jp(Sprit level), fpilkl;lj; 
jpUFfisrhpnra;aNtz;Lk;. 
mt;thWrhpnra;Ak;NghJkpfr;rhpahffhe;jCrpfpilj;jsj;jpYk;>rl;lfhe;jj;jpd; 
kPJRw;wg;gl;lfk;gpr;RUs; nrq;Fj;jhfTk; mikAk;.  
 

3. fk;gpr;RUspd; nrq;;Fj;Jmr;irg;nghUj;Jmjidr; Row;wp>fk;gpr;RUspd; jsk; 
fhe;jCrpf;F ,izahftUk;gbmjidmikf;fNtz;Lk;. mt;thWmikf;Fk; 
NghJfk;gpr;RUs; njhlh;e;Jfhe;jJUtj; jsj;jpNyNa ,Uf;Fk;.  
 

4. fhe;jCrpg; ngl;biar; Row;wp>FwpKs; 0˚ – 0˚ If; fhl;Lk;gbmikf;fNtz;Lk;.  
 

nfhs;if:  
fk;gpr;RUspd; topNakpd;Ndhl;lk; ghahjepiyapy; fhe;jCrpGtpfhe;jg;Gyj;jpd; 
fpilj;jsf;$wpd; jpirapNyNaxUq;fike;jpUf;Fk;. kpd;Rw;wpid 
,af;Fk;NghJfk;gpr;RUspd; topNakpd;Ndhl;lk; gha;;e;jfhe;jg;Gyj;ijcUthf;Fk;. 
RoYk; kpd;Ndhl;lj;jpdhy; vt;thWfhe;jg;Gyk; 
cUthfpd;wJvd;gijtphpthfg;gbf;fg; NghfpwPh;fs;. 
jw;NghJxd;Wnfhd;Wnrq;Fj;jhfr; nray;gLk; ,uz;Lfhe;jg;Gyq;fs; cUthFk; 
mit 
 

1. kpd;Ndhl;lk; ghAk; fk;gpr;RUspd; jsj;jpw;Fr; nrq;Fj;jhfnray;gLk; 
fhe;jg;Gyk; (B) 

2. Gtpfhe;jg;Gyj;jpd; fpilj;jsf;$W (BH) 
xd;Wf; nfhd;Wnrq;Fj;jhfr; nray;gLk; ,t;tpuz;Lfhe;jg;Gyq;fSf;FeLNt 
$h;Kidapy; nghUj;jg;gl;Ls;sfhe;jCrpθNfhzmsTtpyfiyVw;gLj;Jk;. 
NlQ;rd;l; tpjpapype;J 
  B = BH tan θ 

RMuKk; NRw;WfSk; nfhz;ltl;ltbtf; fk;gpr;RUspd; topNakpd;Ndhl;lk; 
gha;tjhy; mjd; ikaj;jpy; Njhd;Wk; fhe;jg;Gyk;  

   
2

o

NI
B

R
=  

Mfpatw;wpypUe;Jehk; ngWtJ> 



 

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

 

   tan
2

o H

NI
B

R
 =     

Nkw;fz;lrkd;ghl;bypUe;Jngwg;gl;lGtpfhe;jg;Gyj;jpd; fpilj;jsf;$W  

   
2 tan

o
H

N I
B

R




=  

 
kpd;Ndhl;ltisak; fhe;j ,UKidahfnray;gly;  
RMuk; nfhz;lkpd;Ndhl;lk; ghAk; tl;ltisaj;jpd; mr;rpy; mjd; 

ikaj;jpypUe;JznjhiytpYs;sGs;spapy; cUthFk; fhe;jg;Gyk;  

   
2

3

2 2 2
2

( )

oI R
B k

R z


=

+
 

ePz;lnjhiytpw;Fz >> R vdpy;> 2 2 2
R z z+  vdNt 

   
2

3
2

o
I R

B k
z


= my;yJ

2

3
2

o
I R

B k
z

 


=  

   
tl;ltisaj;jdp; gug;GAvdpy;>A = 2

R vdNtgug;gpidg; nghUj;JvOJk;NghJ 

   
3

2

oI A
B k

z




= my;yJ
3

2

4

o IA
B k

z




=  

ghpkhzKiwapy; xg;gpLk; NghJ 
  Pm = I A 
,q;FPmvd;gJfhe;j ,UKidjpUg;Gj;jpwidf; Fwpf;Fk;. ntf;lh; FwpaPl;bd; gb 

  m
p I A=  

,r;rkd;ghl;bypUe;Jkpd;Ndhl;lk; ghAk; tisakhdJfhe;jj;jpUg;Gj;jpwd; m
p

nfhz;lfhe;j ,UKidahfnray;gLk; vdmwpayhk;.  
 
vdNt>ve;jxUkpd;Ndhl;ltisaj;jpd; fhe;j ,UKidjpUg;Gj;jpwd; 
mk;kpd;Ndhl;ltisaj;jpy; ghAk; kpd;Ndhl;lk; kw;Wk; kpd;Ndhl;ltisaj;jpd; 
gug;G ,tw;wpw;fpilNaahdngUf;fy; gyDf;Fr; rkkhFk;.  
 
tyJifngUtpuy; tpjp:  
 
fhe;jj;jpUg;Gj;jpwdpd; jpiriamwpaehk; tyJifngUtpuy; tpjpiag; 
gad;gLj;jyhk;.  
 
,t;tpjpapd;gbtisaj;jpd; topNaghAk; kpd;Ndhl;lj;jpd; jpirapy; tyJifapd; 
kw;wtpuy;fshy; tisaj;ijRw;wpgw;Wk;NghJ>ePl;lg;gl; ngUtpuy; 
mk;kpd;Ndhl;ltisaj;jpdhy; cUthFk; fhe;jj;jpUg;Gj;jpwdpd; jpiriaf; 
nfhLf;Fk;.  
 
Kid tpjp–mz;ikKidapy; kpd;Ndhl;lk; ghAk; jpirAk; mk;Kidapd; fhe;jg; 
jd;ikAk;  
 

tl;ltisaj;jpd; 
topNaghAk; 
kpd;Ndhl;lk;  

fhe;j Kid  glk; 
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,lQ;Ropahfg; ghAk; 
kpd;Ndhl;lk;  

tl Kid  

 
fbfhuKs; Rw;Wk; 
jpirf;Fvjph;jpirapy; 
kpd;Ndhl;lk; ghAk; NghJ 
Kid mikg;G : tlKid 

tyQ;Ropahfg; ghAk; 
kpd;Ndhl;lk;  

njd; Kid 

 

 
fbfhuKs; Rw;Wk; 
jpirapy; kpd;Ndhl;lk; 
ghAk; NghJ Kid 
mikg;Gnjd; Kid  

 
Rw;wptUk; vyf;l;uhdpd; fhe;j ,UKidj; jpUg;Gj;jpwd;:  
 
cl;fUxd;wpidtl;lg;ghijapy; vyf;l;uhd; xd;WRw;wptUtjhff; nfhs;Nthk;. 
,e;jtl;lg;ghijapy; Rw;wptUk; vyf;l;uhid>tisaj;jpy; ghAk; kpd;Ndhl;lk; 
Nghd;WfUjyhk;. Vnddpy; kpd;Jfs;fspd; Xl;lNkkpd;Ndhl;lkhFk;. 
vdNtkpd;Ndhl;lk; ghAk; tisaj;jpd; fhe;j ,UKidj; jpUg;Gj;jpwd;  
 

L I A =  
vz;kjpg;gpy;> 
 

L
IA =  

T vd;gJvyf;l;uhdpd; miyT Neuk; vdf; nfhz;lhy;>tl;lg;ghijapy; Rw;wptUk; 
vyf;l;uhdhy; Vw;gLk; kpd;Ndhl;lk;  

  
e

I
T

−
=  

,q;Fevd;gJvyf;l;uhdpd; kpd;D}l;lkhFk;. tl;lg;ghijapd; Muk; Rkw;Wk; 
tl;lg;ghijapy; Rw;wptUk; vyf;l;uhdpd; jpirNtfk; vvdTk; nfhz;lhy;  

  
2 R

T
v


=  

rkd;ghLfs; gad;gLj;Jk;NghJ 

  2

2 2
L

e evR
R

R

v

 = − =  

,q;FA =  R2tisaj;jpd; gug;ghFk;. tiuaiwapd;gb>Oitg; 
nghWj;Jvyf;l;uhdpd; Nfhzce;jk;  
 L R p=   
vz;kjpg;gpy;> 
  L = Rp = mvR 
gad;gLj;jpgpd;tUk; rkd;ghl;ilg; ngwyhk;.  

  
/ 2

2 2

L
L

evR e e
L

L mvR m m

 = = −  = −  
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fhe;jj;jpUg;Gj;jpwd; kw;Wk; Nfhzce;jk; ,uz;bd; jpirAk; 
xd;Wf;nfhd;Wvjpnujph; vd;gijvjph;f;Fwpekf;Ff; fhl;LfpwJ.  
vz;kjpg;gpy;> 

 
19

12 1

31

1.60 10
0.0878 10

2 2 9.11 10

L
e

Ckg
L m

 −
−

−


= = = 

 
 

  L

L


= 10 1

8.78 10 Ckg
− khwpyp 

 

L

L


tpfpjk; xUkhwpypahFk;.NkYk; ,jidRow;rpfhe;jtpfpjk; (gyro - 

2

e

m

 
 
 

vdmiof;fyhk;. Row;rpfhe;jtpfpjk; xUtpfpjkhwpypvd;gijepidtpy; nfhs;sTk;. 
,Jvyf;l;uhdpd; Nfhzce;jj;ijAk;>fhe;jj;jpUg;Gj;jpwidAk; ,izf;fpwJ.  
 
ePy;]; Nghhpd; Fthz;lkhf;fy; epge;jidapd;gbepiyahdRw;Wg;ghijapy; Rw;wptUk; 
vyf;l;uhdpd; Nfhzce;jk; Fhtz;lkhf;fg;gl;Ls;sJ. mjhtJ> 

  
2

h
L n n


= =  

,q;Fhvd;gJgpshq;f; khwpypMFk;. (h = 6.63 × 10-34 J s )kw;Wk; nvd;gJNeh;f;Fwp 
KO vz;fisf; Fwpf;Fk;. mjhtJn = 1, 2, 3…. vdNt 

  
19

2

19 43

31

2 4

(1.60 10 )

4

(1.60 10 )(6.63 10 )

4 3.14 (9.11 10 )

L

L

e eh
L n

m m

h
n Am

m

n







−

− −

−

= =


= 

 
= 

  

 

  24 2
9.27 10L n Am −=    

rpWkfhe;jj;jpUg;Gj;jpwidf; fz;lwpan = 1vdg; gpujpaplNtz;Lk;.  
 
   24 2 24 1

9.27 10 9.27 10L Am JT − − −=  =   

   
min

( )
L B

 = =  

,q;F 24 2
9.27 10

4
B

eh
Am

m



−= =  . ,jid Nghh; Nkf;ndl;lhd; vd;W miof;fyhk;. 

,J mZtpd; fhe;j jpUg;Gj;jpwid msf;fg; gad;gLfpwJ.  
 
Mk;gpahpd; Rw;W tpjp:  
rkr;rPh; (Symmetry) nfhz;l kpd;Ndhl;l mikg;Gfs; cs;s fzf;Ffspy;> Gs;sp 
xd;wpy; fhe;jg;Gyj;ijf; fzf;fpl Mk;gpahpd; Rw;W tpjp gad;gLfpwJ. epiy 
kpd;dpaypy; gad;gLj;jg;gLk; fh];tpjpiag; Nghd;wNj Mk;gpahpd; Rw;W tpjpahFk;.  
 
Mk;gpahpd; Rw;Wtpjp tiuaiw kw;Wk; tpsf;fk;  
 
Mk;gpahpd; tpjp: xU %ba tisaj;jpd; kPJs;s fhe;jg;Gyj;jpd; Nfhl;L 
topj;njhifaPl;L kjpg;G (Value of line integral) mt;tisaj;jpdhy; %lg;gl;l epfu 

kpd;Ndhl;lj;jpd; μ0klq;fpw;Fr; rkk;.  
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   . o

C

B dl u I=
%lg;gl;l

 

,q;FI%lg;gl;lvd;gJ %lg;gl;ltisaj;jpd; topahfr; nry;Yk; epfukpd;Ndhl;lkhFk;. 
Nfhl;Ltopj;njhifaPLghijapd; tbtj;ijNahmy;yJfhe;jg;Gyj;Jld; 
cs;sflj;jpapd; epiyiaNahrhh;e;jjpy;iyvd;gijftdpf;fTk;.  
 
Nfhl;L topj;njhifaPL vd;gJ xU NfhL my;yJ tistpd; kPJ 

nra;ag;gLk; njhifaPl;ilf; Fwpf;Fk;. 
c

 vd;w FwpaPL 

gad;gLj;jg;gLfpwJ %lg;gl;lf; Nfhl;L topj;njhifaPL vd;gJ xU 
%lg;gl;l tisT (my;yJ NfhL) kPJ nra;ag;gLk; njhifaPl;ilf; 

Fwpf;fpwJ.  my;yJ 
c

  vd;w FwpaPL gad;gLj;jg;gLfpwJ.  

 
Mk;gpahpd; tpjpiag; gad;gLj;jp kpd;Ndhl;lk; ghAk; Kbtpyh ePsk; nfhz;l 
fk;gpapdhy; Vw;gLk; fhe;jg;Gyk;  
 
KbtpyhePsk; nfhz;lI kpd;Ndhl;lk; ghAk; Neuhdflj;jpxd;iwf; fUJf. 
fhe;jg;Gyf; NfhLfspd; jpircs;sJ.  
 
Ez;zstpy; ghh;f;Fk;NghJfk;gpcUistbtpYk;>mr;rpidg; nghWj;Jrkr;rPuhfTk; 
cs;sJ. flj;jpapd; ikaj;jpypUe;Jrnjhiytpy; tl;ltbtpyhdMk;gpahpd; 
tisaj;ijcUthf;fyhk;.  

   .
o

C

B dl I=  

,q;F d l vd;gJMk;gpahpd; tisak; topNar; nry;Yk; thpf;$whFk; (Line element) 
(tl;ltisaj;jpd; njhLNfhL). vdNt>fhe;jg;Gyntf;lUf;Fk; thpf;$Wf;Fk; 
,ilNacs;sNfhzk; RopahFk;. Mifahy;  

  o

C

Bdl I=  

,q;FIvd;gJMk;gpahpd; tisaj;jhy; #og;gl;l kpd;Ndhl;lj;ijf; Fwpf;Fk;. 
rkr;rPhpd; tpisthfMk;gpahpd; tisak; KOtJk; fhe;jg;Gyj;jpd; 
vz;kjpg;Gkhwhkypf;Fk;. vdNtnjhifaPl;bypUe;JB I ntspNavLj;Jtplyhk;.  

  o

C

B dl I=  

Mk;gpah; tisaj;jpd; Rw;wsT2 R ,jpypUe;J 

  
2 r

o

o

B dl I



=  

  .2
o

B r I =  

  
2

oI
B

r




=    

ntf;lh; tbtpy; fhe;jg;Gyk;  

  
2

oI
B n

r




=   

,q;FnnjhLNfhl;bd; topNaMk;gpahpd; tisaj;jpw;Fr; nry;Yk; xuyFntf;luhFk;.  
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thpr;RUs;: 
thpr;RUs; vd;gJ> RUs; tbtpy; neUf;fkhfr; Rw;wg;gl;lePz;lfk;gpr;RUshFk;. 
thpr;RUspd; topNakpd;Ndhl;lk; ghAk;NghJfhe;jg;Gyk; cUthFk;. thpr;RUspd; 
nkhj;jfhe;jg;Gyk; mjd; xt;nthURw;Wfspd; fhe;jg;Gyq;fSk; xd;Wld; 
xd;WNkw;nghUe;Jtjhy; Vw;gLfpwJ. thpr;RUspdhy; Vw;gl;lfhe;jg;Gyj;jpd; 
jpiriatyJcs;sq;iftpjpapypUe;Jmwpayhk;.  
 
thpr;RUspd; cs;Nsfhe;;jg;Gyk; fpl;ljl;lrPuhf ,Uf;Fk;. NkYk; ,Jthpr;RUspd; 
mr;Rf;F ,izahff; fhzg;gLk;. Mdhy;>thpr;RUSf;FntspNafhe;jg;Gyk; 
Gwf;fzpf;fj;jf;fmsTrpwpakjpg;Gilajhffhzg;gLk;. thpr;RUspd; topNaghAk; 
kpd;Ndhl;lj;jpd; jpiriag; nghUj;jthpr;RUspd; xU Kid 
tlKidNghd;Wk;>kw;nwhU Kid njd;KidNghd;Wk; nray;gLk;.  
 
xUkpd;Ndhl;lk; ghAk; thpr;RUistyJifapdhy; gw;wpgpbf;Fk; NghJkw;wtPuy;fs; 
kpd;Ndhl;lk; ghAk; jpirapy; Rw;wpapUe;jhy;>ePl;lg;gl;lngUtpuy; kpd;Ndhl;lk; ghAk; 
thpr;RUspdhy; Vw;gl;lfhe;jg;Gyj;jpd; jpiriaf; fhl;Lk;. vdNtthpr;RUspdhy; 
Vw;gLk; fhe;jg;Gyk;>rl;lf; fhe;jj;jpdhy; Vw;gLk; fhe;jg;Gyj;ijg; 
Nghd;Nwfhzg;gLk;.  
 
thpr;RUshdJkpfePz;lePsk; cilajhff; fUjg;gLfpwJ. ,jd; nghUs; 
thpr;RUspd; ePsk; mjd; tpl;lj;ijtplkpfkpfg; nghpaJ. mNjNghy; thpr;RUspd; 
Rw;Wfs; vg;NghJk; tl;ltbtpNyNa 
,Uf;fNtz;bamtrpakpy;iy>kw;wtbtq;fspYk; ,Uf;fyhk;. xUvspikf;fhf> 
,q;Fehk; tl;ltbtpy; Rw;wg;gl;lthpr;RUisNafUJfpNwhk;.  
 
kpd;Ndhl;lk; ghAk; ePz;lthpr;RUspdhy; Vw;gLk; fhe;jg;Gyk;  
 
L ePsKk; N Rw;WfSk; nfhz;lePz;lthpr;RUs; xd;iwf; fUJNthk;. thpr;RUspd; 
ePsj;Jld; xg;gpLk;NghJmjd; tpl;lk; kpfTk; rpwpaJ. NkYk; fk;gpr;RUs; 
kpfneUf;fkhfRw;wg;gl;Ls;sJ.  
 
rpwpaJ. NkYk; fk;gpr;RUs; kpfneUf;fkhfRw;wg;gl;Ls;sJ.  
thpr;RUspd; cs;NsVNjDk; xUGs;spapy; fhe;jg;Gyj;ijf; fzf;fplMk;gpahpd; 
Rw;Wtpjpiag; gad;gLj;jyhk;. nrt;tf tbt xURw;Wabcd If; fUJf. 
Mk;gpahpd; Rw;WtpjpapypUe;J 

   . o

C

B dl I=
%lg;gl;l

 

 = μo × (Mk;gpahpd; Rw;why; %lg;gl;lnkhj;jkpd;Ndhl;lk;) 
 
rkd;ghl;bd; ,lJifgf;fj;jpidgpd;tUkhWvOjyhk;.  

  . . . . .

b c d a

C a b c d

B dl B dl B dl B dl B dl= + + +      

bckw;Wk; dagf;fq;fspd; ePsf;$Wfs; thpr;RUspd; mr;rpd; 
topNamike;Js;sJkl;Lky;yhky; fhe;jg;Gyj;jpw;Fnrq;Fj;jhfTk; mike;Js;sd.  
 

. cos90 0

c c

b b

B dl B dl= =   
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. 0

d

c

B dl =  

 

NkYk; thpr;RUSf;FntspNaAk; fhe;jg;Gyk; Rop. vdNtnjhifaPL . 0

d

c

B dl =
abtopahfcs;sghijapd; njhifaPL 

  . cos0

b b b

a a a

B dl B dl B dl= =    

NfhLabapd; ePsk; hMFk;.Mdhy; ,e;jf; Nfhl;bd; ePsk; 

abekf;Fj;jf;fthWNjh;Tnra;Jnfhs;syhk;. vdNtthpr;RUspd; ePsk; Lf;Fr; 
rkkhdnghpaNfhl;ilehk; Njh;Tnra;Ak; NghJ>njhifaply; gpd;tUkhWfpilf;Fk;.  

   .

b

a

B dl BL=  

NRw;WfSf;Fthpr;RUspd; topNaghAk; kpd;Ndhl;lk; NIvd;f. vdNt 

  
0

.

b

o

a

NI
B dl BL NI B

L
 = =  =     

XuyFePsj;jpw;fhdRw;Wfspd; vz;zpf;if
N

n
L

= MfNt> 

   
0 0

nLI
B nI

L
 = =  

nfhLf;fg;gl;lthpr;RUSf;FnxUkhwpyp. NkYk; μ0,d; kjpg;Gk; xUkhwpypahFk;. 
xUepiyahdkpd;Ndhl;lj;jpw;Fthpr;RUspd; cs;NsVw;gLk; fhe;jg;GyKk; 
khwpypahFk;.  
 
thpr;RUiskpd;fhe;jkhfTk; gad;gLj;jyhk;. 
xUtypikahdfhe;jg;Gyj;ij ,J cUthf;Fk;. ,jid 
,af;fNthmy;yJepWj;jNthKbAk;. epiyahdfhe;jj;ijg; gad;gLj;jp 
,t;thWepfo;j;jKbahJ. thpr;RUspd; cs;Ns 
,Uk;Grl;lnkhd;iwitg;gjd; %yk; fhe;jg;Gyj;jpd; typikiaNkYk; 
mjpfhpf;fyhk;. vt;thnwdpy;>thpr;RUspdhy; Vw;gl;lfhe;jg;Gyk; ,Uk;Gr; 
rl;lj;ijAk; fhe;jkhf;Fk;. vdNtepfufhe;jg;GykhdJthpr;RUspdhy; 
Vw;gl;lfhe;jg;Gyk; kw;Wk; ,Uk;Grl;lk; fhe;jkhdjhy; 
Vw;gl;lfhe;jg;Gyq;fspd; $LjyhFk;. ,g;gz;Gfspd; fhuzkhfj;jhd; 
gy;NtWtifahdkpd;rhjdq;fistbtikg;gjpy; thpr;RUs; Kf;fpag; 
gq;fhw;WfpwJ.  
 

MRI (Magnetic Resonance Imaging) vd;gJfhe;jxj;jjph;TnghUl; gpk;gk; 
vdg;gLk;. jiy>khh;G>mbtapWkw;Wk; ,Lg;ngYk;GNghd;wtw;wpy; Vw;gLk; 
mrhjhuzj; jd;ikiafz;lwpaTk;. kUj;Jtk; nra;aTk; 
kUj;JtUf;Fj; JizGhpfpwJ. ,Jcliyf; nfLjy; nra;ahjkUj;Jtr; 
NrhjidahFk;. tl;l tbt jpwg;gpd; 
cs;NsNehahspgLf;fitf;fg;gLfpwhh;. (cz;ikapy; kPf;flj;jpapdhy;  
cUthf;fg;gl;lthpr;RUspd; cl;gFjpNa ,j;jpwg;ghFk;). kPf;flj;jpapd; 
topNatypikahdkpd;Ndhl;lk; nrYj;jg;gl;Ltypikkpf;ffhe;jg;Gyk; 
cUthf;fg;gLfpwJ. ,f;fhe;jg;Gyk; NubNahmjph;Tj; 
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Jbg;GfiscUthf;fpfzpdpf;Ff; nfhLf;Fk; ,f;fzpdpcs;SWg;Gfspd; 
gpk;gj;ijf; nfhLf;fpwJ. ,jd; JizAld; kUj;Jth; 
cs;SWg;GfSf;Frpfpr;iraspg;ghh;.  
 
tl;lthpr;RUs;:  
 
thpr;RUspd; ,uz;LKidfSk; xd;Wld; xd;WnjhLk; tifapy; 
tisf;fg;gl;ltl;lmikg;Ngtl;lthpr;RUshFk;. ,JxU %lg;gl;ltisak; 
Nghd;Wfhzg;gLk;. tl;lthpr;RUspd; cs;Nsfhe;jg;Gyk; khwhjvz;kjpg;igg; 
ngw;wpUf;Fk;. mNjNeuj;jpy; tl;lthpr;RUspd; cl;gFjpapy; (P Gs;spapy;) kw;Wk; 
ntspg;gFjpapy; (Q Gs;spapy;) fhe;jg;Gyk; RopahFk;.  
 
tl;lthpr;RUspd; jpwe;jntspcl;Gwg;gFjp 
 
Gs;spapy; Vw;gLk; fhe;jg;Gyk; Bp I ehk; fzf;fplr1MuKilaMk;gpahpd; Rw;W1 
I Gs;spP Ir; Rw;wpfhl;bAs;sthWmikf;fyhk;. fzf;fPl;ilvspikahf;fMk;gpah; 
Rw;iwtisakhff; fUJNthk;. vdNt>tisaj;jpd; Rw;wsTmjd; ePskhFk;.  
  L1 = 2 r1 
tisak; 1 f;fhdMk;gpahpd; Rw;Wtpjp 

  0
.pB dl I= %lg;gl;l

tisak; 1

 

,q;Ftisak; 1 vt;tpjkhdkpd;Ndhl;lj;ijAk; #o;e;jpUf;ftpy;iy 0I =%lg;gl;l  

. 0pB dl =
tisak; 1

 

Gs;spP apy; cs;sfhe;jg;Gyk; Ropahdhy; kl;LNk ,J rhj;jpakhFk;. mjhtJ 

   pB o=  
tl;lthpr;RUspd; ntspg;Gwj;jpy; cs;srpwe;jntspg;gFjp 
 
Q Gs;spapy; cs;sfhe;jg;Gyk; BQitf; fzf;fplfhl;bAs;sthWQGs;spiar; 

Rw;wpr3MuKilaMk;gpahpd; tisak; mikf;fyhk;.  
 
tisak; 3 f;fhdMk;gpahpd; Rw;Wtpjp 

  .Q oB dl I=
tisak; 3 %lg;gl;l

 

,q;Fxt;nthURw;wpYk; jhspd; jsj;ijtpl;LntspNatUk; kpd;Ndhl;lk;>jhspd; 
jsj;jpw;Fcs;Nsnry;Yk; kpd;Ndhl;lj;jpdhy; rkd;nra;ag;gLfpwJ. vdNt o=%lg;gl;l  

  .QB dl o=
tisak; 2

 

Gs;spQ tpy; cs;sfhe;jg;Gyk; Ropahdhy; kl;LNk ,J rhj;jpakhFk;. mjhtJ 
kl;LNk ,J rhj;jpakhFk;. mjhtJ 
  0QB =  
tl;lthpr;RUspd; cs;Ns 
sGs;spapy; cs;sfhe;jg;Gyk; Bs If; fzf;fpl>cs;sthWSGs;spiar; 
Rw;Wr2MuKilaMk;gpahpd; tisak;  mikf;fyhk;.  
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 tisaj;jpd; ePsk; L2 = 2 r2 
tisak; 2 f;fhdMk;gpahpd; Rw;Wtpjp 

  .s oB dl I=
tisak; 2 %lg;gl;l

 

tl;lthpr;RUspd; topNaghAk; kpd;Ndhl;lj;ijIvdTk; Rw;Wfspd; 

vz;zpf;ifiaNvdTk; nfhz;lhy;  

I%lg;gl;l= NI 

NkYk; 
2

. cos 2s s sB dl B dl B r = = 
tisak; 2 tisak; 2

 

 .s oB dl NI=
tisak; 2

 

 
2

2
s o

NI
B

r



=  

xuyFePsj;jpw;FRw;Wfspd; vz;zpf;if
2

2

N
n

r
= . vdNtSGs;spapy; cs;sfhe;jg;Gyk;  

  Bs = μ0nI  
 
yhud;]; tpir:  
fhe;jg;Gyk; xd;wpDs; xa;TepiyapYs;sq kpd;D}l;lk; nfhz;lkpd;Jfs; 
xd;iwitf;Fk;NghJmjd;kPJve;jtpirAk; nray;gLtjpy;iy. mNjNeuj;jpy; 
mk;kpd;Jfs; fhe;jg;Gyj;jpy; ,aq;Fk;NghJ>xUtpiriaczh;fpwJ. 
,e;jtpirgapd;w $Y}k; tpirapypUe;JNtWgl;ljhFk;. 
,t;tpirf;Ffhe;jtpirvd;Wngah;. ,Jgpd;tUk; rkd;ghl;bdhy; Fwpg;gplg;gLfpwJ.  
   ( )F q v B=   
 
nghJthfkpd;JfshdJkpd;Gyk; kw;Wk; fhe;jg;Gyk; ,t;tpuz;bYk; 
,aq;Fk;NghJczUk; nkhj;jtpir ( )F q E v B= +  MFk;. ,jw;Fyhud;]; 
tpirvd;Wngah;.  
 
fhe;jg;Gyj;jpy; ,aq;Fk; kpd;Jfnshd;WczUk; tpir:  
 

B fhe;jg;Gyj;jpy;>q kpd;D}l;lk; nfhz;lkpd;JfshdJ> vjpirNtfj;jpy; ,aq;Fk; 
NghJmJxUtpiriaczh;fpwJ. mt;tpirf;Fyhud;]; tpirvd;Wngah;. 
ftdkhfnra;ag;gl;lNrhjidfSf;Fg; gpd;Gfhe;jg;Gyj;jpy; ,aq;Fk; kpd;Jfs; 
czUk; tpiriayhud;]; fz;lwpe;jhh;.  
 
  ( )mF q v B=   

vz; kjpg;gpy;> mF = qvB sin θ 
ehk; mwpe;Jnfhs;tJ 
 

1. mF MdJ fhe;jg;Gyk; Bf;F Neh;j;jfT  

2. mF MdJ jpirNtfk; vf;F Neh;j;jfT  

3. mF MdJ jpirNtfk; kw;Wk; fhe;jg;Gyj;jpw;F ,ilg;gl;l Nfhzj;jpd; ird; 
kjpg;gpw;F Neh;jjfT  

4. mF MdJ kpd;D}l;lj;jpd; vz;kjpg;gpw;F Neh;j;jfT  



 

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

 

5. mF ,d; jpir> vkw;Wk; B,d; jpirfSf;F vg;NghJk; nrq;Fj;jhfNt 

,Uf;Fk;. Vndd;why; mF MdJ vkw;Wk; B,d; FWf;Fg;ngUf;fy; %ykhf 
tiuaiw nra;ag;gl;Ls;sJ.  
 

6. kw;w fhuzpfs; xd;whf cs;s epiyapy;> cs;sthW> vjph;kpd;Jfs; 

czUk; mF ,d; jpirahdJ> Neh;kpd;Jfs; czUk; mF ,d; jpirf;F 
vjph;j;jpirapy; ,Uf;Fk;.  
 

7. kpd;Jfs; q tpd; jpirNtfk; vahdJ fhe;jg;Gyk; B,d; jpirapy; ,Ue;jhy; 

mF RopahFk;.  
 

nl];yh tiuaiw:  
 
xuyF jpir Ntfj;jpy; fhe;jg;Gyj;jpw;F nrq;Fj;jhf ,aq;Fk; xuyF kpd;D}l;lk; 
nfhz;l kpd;JfshdJ xuyF tpiria czh;e;jhy;> mf;fhe;jg;Gyj;jpd; typik 
1 nl];yhthFk;.  

  1 11
1 1 1

Ns N
T NA m

Cm Am

− −= = =  

 
rPuhffhe;jg;Gyj;jpYs;skpd;Jfspd; ,af;fk;  

m epiwAk;>qkpd;D}l;lKk; nfhz;lkpd;Jfnshd;W>fhe;jg;Gyk; Bf;Fnrq;Fj;jhf> v
jpirNtfj;Jld; fhe;jg;Gyj;jpDs; Eiofpd;wJvdf; fUJf. Jfs; 

fhe;jg;Gyj;jpDs; Eioe;jcld;>mj;Jfspd; kPJ>fhe;jg;Gyk; Bkw;Wk; jpirNtfk; 

v,tw;wpw;Fnrq;Fj;jhdjpirapy; yhud;]; tpirahdJnray;gLk;.  
 
,jd; gadhfkpd;JfshdJtl;lg;ghijapy; Rw;wptUfpwJ. ,k;kpd;Jfspd; 
kPJnray;gLk; yhud;]; tpir 
  ( )F q v B=   
,q;FJfspd; kPJyhud;]; tpirkl;LNknray;gLtjhy;> ,jd; kPJnray;gLk; 
epfutpirapd; vz;kjpg;G 
 
  

i m

i

F F qvB= =  

,e;jyhud;]; tpirtl;lg;ghijapy; Jfs; ,aq;fj; Njitg;gLk; 
ikaNehf;Ftpiriamspf;fpwJ. vdNt 

  
2

v
qvB m

r
=  

tl;lg;ghijapd; Muk;  

  
mv p

r
qB qB

= =  

irf;Nshl;uhd; miyT Neuk; vd;Wngah;. miyTNeuj;jpd; jiyfPo; 
kjpg;Gmjph;ntz; fvdg;gLk;. mjhtJ 

   
1

f
T

=  

   
2

qB
f

m
=  
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Nfhzmjph;ntz; ω tpd; mbg;gilapy;  

  2
q

f B
m

 = =  

irf;Nshl;uhd; mjph;ntz; my;yJ Roy; mjph;ntz; vd;Wmiof;fyhk;.  
 
miyTNeuk; kw;Wk; mjph;ntz; ,uz;Lk; kpd;D}l;lepiwjfit(Charge to mass 
ratio - jd; kpd;D}l;lk; my;yJXuyFepiwf;fhdkpd;D}l;lk;) kl;LNkrhh;e;Js;sJ. 
khwhfjpirNtfj;ijNahmy;yJtl;lg;ghijapd; 
Muj;ijNahrhh;e;jjpy;iyvd;gijmwpe;Jnfhs;syhk;.  
 
jpirNtfk;>fhe;jg;Gyj;jpw;Fnrq;Fj;jhf ,y;yhjepiyapy; 
kpd;Jfnshd;WrPuhdfhe;jg;Gyj;jpDs; EioAk;NghJ>Jfspd; jpirNtfk; ,uz;L 
$WfshfgphpAk;. xd;Wfhe;jg;Gyj;jpw;F 
,izahfTk;>kw;nwhd;Wfhe;jg;Gyj;jpw;Fnrq;Fj;jhfTk; jpirNtfk; ,uz;L 
$WfshfgphpAk;. xd;Wfhe;jg;Gyj;jpw;F 
,izahfTk;>kw;nwhd;Wfhe;jg;Gyj;jpw;Fnrq;Fj;jhfTk; ,Uf;Fk;. fhe;jg;Gyj;jpw;F 
,izahfcs;sjpirNtfj;jpd; $W vt;tpjkhw;wj;jpw;Fk; cl;glhJ. Mdhy; 
fhe;jg;Gyj;jpw;Fnrq;Fj;jhd $W yhud;]; tpirapdhy; njhlh;e;Jkhw;wkilAk;. 
vdNtkpd;Jfs; tl;lg;ghijapy; Rw;whky; fhl;bAs;sthWfhe;jg;Gyf;NfhLfisr; 
Rw;wpxURUs;tl;lg; ghijapy; (helical path) Rw;Wk;.  
 
,t;tpuz;LINrhNlhg;Gfspd; epiwfspd; NtWghL kpff; Fiwthdjhf ,Ue;jhYk; 
,t;tikg;G ,f;Fiwe;j epiw NtWghl;il mse;jwpaj;jf;f gphpe;Js;s J}ukhf 
khw;wpAs;sJ. ,t;tikg;gpw;F epiwkhiykhdp (mass spectrometer) vd;W ngah;. 
epiwkhiykhdp mwptpaypd; gy;NtW gFjpfspy; Fwpg;ghf kUj;Jtk;> tpz;ntsp 
mwptpay;> kz;zpay; Nghd;wtw;wpy; gad;gLfpwJ.  
 
vLj;Jf;fhl;lhf kUj;Jtj;jpy; Rthr thAf;fspd; msit mse;jwpaTk;> 
caphpaypy; xspr;Nrh;f;if epfo;r;rpapy; Vw;gLk; vjph;tpid ,af;fj;ijf; 
fz;lwpaTk; gad;gLfpwJ.  
 
xd;Wf;nfhd;W nrq;Fj;jhfr; nray;gLk; kpd;Gyk; kw;Wk; fhe;jg;Gyj;jpy; 
kpd;Jfspd; ,af;fk; (jpirNtfj; Njh;e;njLg;ghd;):  
 
jpirNtfj; Njh;e;njLg;ghid tpsf;Ftjw;fhf xU nra;Kiw Ma;T mikg;igf; 
fUJNthk; kpd;Njf;fpapd; ,izj; jl;LfSf;F ,ilNa cs;s gFjpapy; rPuhd 
kpd;GyKk; ( )E  mjw;F nrq;Fj;jhd jpirapy; rPuhd fhe;jg; GyKk; ( )B  

epWtg;gl;Ls;sd. kpd;D}l;l kjpg;G q nfhz;l Jfs; xd;W ,lg;gf;fj;jpypUe;J v 
jpir Ntfj;Jld; ,t;ntspapy; EioAk; NghJ mjd; kPJ nrYj;jg;gLk; epfu 
tpir  
   ( )F q E v B= +  ) 
Jfs; Neh;kpd;Jfshf ,Ue;jhy; mjd; kPJ nray;gLk; kpd;tpir fPo;Nehf;fpa 
jpirapYk;> yhud;]; tpir Nky; Nehf;fpa jpirapYk; nray;gLk;. ,t;tpuz;L 
tpirfSk; xd;iw xd;W rkd; nra;Ak; NghJ  
  o

qE qv B=  

  ov
B


 =  
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INrhNlhg;Gfisg; gphpj;njLf;f jpirNtfj; Njh;e;njLg;ghdpd; jj;Jtk; 
ngapd;gphpl;[; epiwkhiykhdpapy; gad;gLj;jg;gLfpwJ. ,jd; fUj;J 
ngapd;gphpl;[; epwkhiykhdpapd; jpl;l tiuglk;  
 

,jd; fUj;J vd;dntd;why; nfhLf;fg;gl;l vz; kjpg;Gila kpd;Gyk; ( )E  kw;Wk; 

fhe;jg;Gyk; ( )B  apy; ,aq;Fk; Fwpg;gpl;l Ntfk; nfhz;l 
o

E
v

B

 = 
 

 kpd;Jfspd; 

kPJ kl;Lk; ,t;tpirfs; nray;gLfpd;wd vd;gjhFk;. ,e;j Ntfk; kpd;Jfspd; 
epiwiaNah> kpd;D}l;l msitNah rhh;e;jjy;y.  
 
vdNt Kiwahd kpd;Gyk; kw;Wk; fhe;jg;Gyq;fis Njh;T nra;tjd; %yk; 
Fwpg;gpl;l Ntfj;jpy; nry;Yk; kpd;Jfis Njh;T nra;a ,aYk;. ,J Nghd;w 
Gyq;fspd; mikg;gpw;F jpirNtfj; Njh;e;njLg;ghd; vd;W ngah;.  
 
irf;Nshl;uhd;:  
 
kpd;Jfs;fis KLf;Ftpj;J> mit ngWk; ,af;f Mw;wiyg; gad;gLj;j cjTk; 
fUtpNa irf;Nshl;uhd; MFk;. ,jid cah; Mw;wy; KLf;Ftpg;ghd; vd;Wk; 
miof;fyhk;. ,J yhud;]; kw;Wk; yptpq;];ld; vd;gth;fshy; 1934 ,y; 
cUthf;fg;gl;lJ. 
 
jj;Jtk;:  
 
kpd;Jfs; fhe;jg;Gyj;jpw;F nrq;Fj;jhf nry;Yk;NghJ> mJ yhud;]; tpiria 
czUk;.  
 
fl;likg;G:  
 
irf;Nshl;uhdpd; jpl;l tiuglk; fhl;lg;gl;Ls;sJ. Mq;fpy vOj;J ‘D’tbtpy; 
cs;s ,uz;L miutl;l cNyhff; nfhs;fyd;fSf;F eLNt kpd;Jfs;fs; 
nrYj;jg;gLfpd;wd. ,e;j miutl;l cNyhff; nfhs;fyd;fs; D f;fs; (Dees) 
vd;W miof;fg;gLfpwJ. ,e;j Df;fs; ntw;wpl miuapDs; nghuj;jg;gl;Ls;sd. 
,g;gFjp KOtJk; kpd;fhe;jq;fspdhy; fl;Lg;gLj;jg;gl;l rPuhd fhe;jg;Gyj;jpdhy; 
#og;gl;Ls;sJ. Df;fspd; jsj;jpw;F nrq;Fj;jhf fhe;jg;Gyj;jpd; jpir cs;sJ. 

,uz;L Df;fSk; xU rpwpa ,ilntspahy; gphpf;fg;gl;Ls;sd. mt;tpilntspapd; 

eLNt KLf;Ftpf;f Ntz;ba kpd;Jfs;fis ckpOk; %yk; S cs;sJ. cah; 
mjph;ntz; nfhz;l khWjpir kpd;dOj;j NtWghl;L %yk; xd;Wk; 
,izf;fg;gl;Ls;sJ.  
 
Ntiy nra;Ak; Kiw:  
 
madp%yk; S, Neh;kpd;D}l;lk; nfhz;l madp xd;iw ckpo;fpwJ vdf; fUJf. 

madp ckpog;gl;l mNj Neuj;jpy; vjph; kpd;dOj;jk; nfhz;l D apdhy; me;j 

madp KLf;fg;gLfpwJ. (D1vd;f). ,q;F D f;fspd; jsj;jpw;F nrq;Fj;jhf 

fhe;jg;Gyk; nray;gLtjhy; madp tl;lg;ghijia Nkw;nfhs;Sk;. D1 ,y; miu 

tl;lg;ghijia madp epiwT nra;j cld;>Df;fSf;F eLNt cs; 
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,ilntspia milAk; me;Neuj;jpy; Df;fspd; JUtk; (Polarity) khw;wg;gLk;. (D 
f;fspd; kpd;dOj;jk; khw;wg;gLk;). vdNt madp D2 I Nehf;fp mjpf 
jpirNtfj;Jld; KLf;fg;gLk; ,jdhy; madp xU tl;lg;ghijia epiwT 
nra;Ak;. kpd;Jfs; q tl;lg;ghij ,af;fj;ij Nkw;nfhs;sj; Njitahd 
ikaNehf;F tpiria yhuhd;]; tpir nfhLf;fpwJ.  

   
2

mv
qvB

r
 

   
m

r v
qB

 =  

   r v   
 
jpirNtfj;jpy; Vw;gLk; mjpfhpg;ig mwpayhk;. ,t;thW njhlh;e;J epfOk;NghJ 
kpd;Jfs; Rw;Wk; RUs; tl;lg;ghijapd; Muk; mjpfhpj;Jf; nfhz;Nl nry;Yk;. 
kpd;JfshdJ D f;fspd; Xuj;ij neUq;Fk;NghJ> tpyf;fj;jfl;bd; (Deflection 
Plate) cjtpAld; mjid ntspNaw;wp ,yf;fpd; (T) kPJ Nkhjr; nra;ayhk;.  
 
irf;Nshl;uhd; nray;ghl;bd; kpf Kf;fpa epge;jid xj;jpirT epge;jidahFk;. 
fhe;jg;Gyj;jpy; RoYk; Neh;kpd; madpapd; mjph;ntz; f MdJ> khwhj mjph;ntz; 
nfhz;l khWjpir kpd;dOj;j NtWghl;L %yj;jpd; mjph;ntz;Zf;Fr; 
fmiyapaw;wprkkhf ,Uf;Fk; NghJ kl;LNk xj;jpirT epge;jid G+h;j;jp milfpwJ.  

 fmiyapaw;wp=
2

qB

m
  

kpd;Jfspd; ,af;f Mw;wy;  

  
2 2 2

21

2 2

q B r
KE mv

m
= =  

irf;Nshl;uhdpd; tuk;Gfs;:  
1. madpapd; Ntfk; tuk;Gf;Fl;gl;lJ.  
2. vyf;l;uhid KLf;Ftpf;f ,ayhJ  
3. kpd;D}l;lkw;w Jfs;fis KLf;Ftpf;f ,ayhJ.  

 
bA+l;uhd;fis (xUGNuhl;lhd; kw;Wk; xUepA+l;uhd; nfhz;lnjhFg;G) 
KLf;fKbAk;. Vnddpy;> ,jd; kpd;D}l;lk;>xUGNuhl;lhdpd; 
kpd;D}l;lj;jpw;Fr; rkkhdjhFk;. Mdhy; epA+l;uhid (Ropkpd;D}l;lk; 
nfhz;lJfs;) irf;Nshl;uhd; nfhz;LKLf;f ,ayhJ.  
 
nghpypaj;ij>bA+l;uhd; nfhz;LNkhjr; nra;Ak;NghJcah; 
Mw;wYilaepA+l;uhd; fw;iwntspNaWk;. ,e;jepA+l;uhd; 
fw;iwiaGw;WNeha; jhf;fg;gl;lgFjpapy; nrYj;Jk;NghJmJGw;WNeha; 
nry;ypd; DNAitj;jhf;fpmopf;Fk; ,jw;FNtfepA+l;uhd; Gw;WNeha; 

rpfpr;irKiw(Fast – neutron cancer therapy) vd;Wngah;.  
 
fhe;jg;Gyj;jpy; cs;skpd;Ndhl;lk; ghAk; flj;jpapd; kPJnray;gLk; tpir:  
kpd;Ndhl;lk; ghAk; flj;jpxd;iwfhe;jg;Gyj;jpy; itf;Fk;NghJ>flj;jpczUk; 
tpir>mf;flj;jpapy; cs;sxt;nthUkpd;Jfspd; kPJk; nray;gLk; yhud;]; 
tpirapd; $LjYf;Fr; rkkhFk;. Ikpd;Ndhl;lk; ghAk; 

AFWf;Fntl;Lg;gug;Gnfhz;ldlePsKs;sfk;gpapd; (flj;jpapd;) rpWgFjpxd;iwf; 
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fUJf. kpd;Ndhl;lk; ghAk; fk;gpapYs;sfl;Lwhvyf;l;uhd;fs; kpd;Ndhl;lj;jpd; 
(I)jpirf;Fvjpuhfefh;fpd;wd. vdNtkpd;Ndhl;lk; Ikw;Wk; ,Og;GjpirNtfk; vdapd; 
vz;kjpg;G ,tw;Wf;fhdnjhlh;G 
  I = neAvd 

kpd;Ndhl;lk; ghAk; ,e;jflj;jpiafhe;jg; Gyj;jpDs; B

itf;Fk;NghJ>flj;jpapYs;skpd;Jfs; czUk; ruhrhptpir (,q;Fvyf;l;uhd;)  

   ( )df e v B= −   

nvd;gijxuyFgUkDf;fhdfl;Lwhvyf;l;uhd;fspd; vz;zpf;ifvdf; nfhz;lhy;  

  
N

n
V

=  

,q;FNvd;gJV =AdlgUkDs;sflj;jpapd; rpWgFjpapy; 
cs;sfl;Lwhvyf;l;uhd;fspd; nkhj;jvz;zpf;ifahFk;.  
vdNtdlePsKs;sflj;jpapd; rpWgFjpapd; kPJnray;gLk; yhud;]; 

tpirahdJmg;gFjpapy; cs;svyf;l;uhd;fspd; vz;zpf;ifiaAk; (N = nAdl) 
xUvyf;l;uhdpd; kPJnray;gLk; yhud;]; tpiriaAk; ngUf;fpdhy; fpilg;gjhFk;.  

  ( )dd F enAdl v B= −     

dl,d; ePsk;>fk;gpapd; ePsj;jpd; jpirapNyNacs;sJ. vdNtflj;jpapd; 

kpd;Ndhl;;lf;$W dIdl enAv dl= − . vdNtflj;jpapd; kPJnray;gLk; tpir.  
 
flj;jpapd; kPJnray;gLk; tpir 

  ( )F Idl B=   

rPuhdfhe;jg;Gyj;jpy; cs;slePsKs;sIkpd;Ndhl;lk; ghAk; Neh;f;flj;jpczUk; tpir 

  ( )F Il B= nkhj;jk;  

vz;kjpg;gpy;  
 sinF BIl =nkhj;jk;  

rpwg;GNeh;Tfs;:  
1. fhe;jg;Gyj;jpd; jpirf;F ,izahfkpd;Ndhl;lk; ghAk; 

flj;jpiaitf;Fk;NghJ> ,tw;Wf;fpilNaahdNfhzk; θ = 0˚. 
vdNtkpd;Ndhl;lk; ghAk; flj;jpczUk; tpirRopahFk;.  
 

2. fhe;jg;Gyj;jpd; jpirf;Fnrq;Fj;jhfkpd;Ndhl;lk; ghAk; 
flj;jpiaitf;Fk;NghJ> ,tw;Wf;fpilNaahdNfhzk; θ = 90˚ 
vdNt>kpd;Ndhl;lk; ghAk; flj;jpngUktpiriaczUk; Fnkhj;jk; = BIl 

 
gpnskpq;fpd; ,lJiftpjp:  
 
fhe;jg;Gyj;jpYs;skpd;Ndhl;lk; ghAk; flj;jpxd;wpd; kPJnray;gLk; tpirapd; 
jpiriafhl;bAs;sthWgpnskpq;fpd; ,lJiftpjpapypUe;J(FLHR) mwpayhk;.  
 
xd;Wf;nfhd;Wnrq;Fj;jhdjpirapy; cs;sthW ,lJifapd; 
Ms;fhl;btpuy;>eLtpuy; kw;Wk; ngUtpuiyePl;bitf;Fk;NghJ>Ms;fhl;btpuy; 
fhe;jg;Gyj;jpd; jpiriaAk;>eLtpuy; kpd;Ndhl;lj;jpd; jpiriaAk; 
fhl;bdhy;>ngUtpuy; flj;jpczUk; tpirapd; jpiriaf; fhl;Lk;.  
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ePz;l ,izahdkpd;Ndhl;lk; ghAk; xUflj;jpfSf;fpilNaVw;gLk; tpir 
ePz;l ,izahdkpd;Ndhl;lk; ghAk; ,uz;Lflj;jpfs; r ,ilntspapy; 

fhw;wpy; gpupj;Jitf;fg;gl;Ls;sd. flj;jpfs; Akw;Wk; B apd; topNaxNujpirapy; 
ghAk; kpd;Ndhl;lq;fs; I1 kw;Wk; I2vd;f. (mjhtJ–mr;Rjpirapy;)     A flj;jpapy; 
ghAk; I1kpd;Ndhl;lj;jpdhy; rnjhiytpy; Vw;gLk; epfufhe;jg;Gyk;  

 

1 1
1 ( )

2 2

O oI I
B i i

r r

 
 

= − = −  

 
tyJifngUtpuy; tpjpapypUe;J>fhe;jg;Gyj;jpd; jpirjhspd; 
jsj;jpw;Fnrq;Fj;jhfTk; cs;Nehf;fpr; nray;gLk; tifapYk; fhzg;gLk; 

(mk;Gf;FwpjhSf;Fcs;Nsnry;Yk; tifapy; ). mjhtJvjpu;;f;Fwp î jpirapy;) 
 

flj;jpBapy; dl ePsKs;srpW $W $L xd;iwf; fUJf. mr;rpW $L 1
B

fhe;jg;Gyj;jpy; cs;sJvd;f. Bflj;jpapd; dlePsKs;srpW $wpd;kPJnray;gLk; 
yhud;]; tpir 

 

( ) ( )1
12 2

1 2

2

2

o

o

I
d F I d I B I dl k i

r

I I dl
j

r







=  = − 

= −
 

 
vdNtBflj;jpapYs;s; dlePsrpW $W kPJnray;gLk; tpirapd; 

jpirAflj;jpiaNehf;fpfhzg;gLk;. vdNtdlePsKs;srpW$Wflj;jpA  it 

Nehf;fp<u;f;fg;gLk;. Aflj;jpapdhy;>Bflj;jpapd; XuyFePsj;jpy; nray;gLk; tpir.  
 

1 2

2

o
F I I

j
l r




= −  

 
,NjNghd;W>I2kpd;Ndhl;lk;ghAk; Bflj;jpapdhy; r njhiytpYs;sAflj;jpapd; 

dlePsKs;srpW $wpidr; Rw;wpcUthdfhe;jg;Gyj;jpd; ( 2
B )kjpg;igf; fhzyhk;. 

2
2

2

oI
B i

r




=  

 
tyJifngUtpuy; tpjpapypUe;J>fhe;jg;Gyj;jpd; jpirjhspd; 
jsj;jpw;Fnrq;Fj;jhfTk; ntspNehf;fpr; nray;gLk; tifpaYk; fhzg;gLk; 

(mk;Gf;FwpjhspypUe;JntspNawpnry;Yk; tifapy; ) mjhtJNeu;f;Fwp î jpirapy;. 

 vdNtflj;jpA apy; cs;sdl ePsrpW $wpd; kPJnray;gLk; fhe;jtpir 

( ) ( )2
21 1

1 2

2

2

o

o

I
d F I dl B I dl k i

r

I I dl
j

r







=  = 

=
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vdNtA flj;jpapYs;sdlePsrpW $W kPJnray;gLk; tpirapd; 

jpirBflj;jpiaNehf;fpfhzg;gLk;. vdNtdlePsKs;srpW $W 

Bflj;jpiaNehf;fp<u;f;fg;gLk;   
 
B flj;jpapdhy;>Aflj;jpapd; XuyFePsj;jpy; nray;gLk; tpir 

  1 2

2

o
F I I

j
l r




=   

 
,U ,izflj;jpfspd; topNaxNujpirapy; kpd;Ndhl;lk; 
ghAk;NghJmtw;Wf;fpilNa<u;g;GtpirNjhd;Wk;  
  
,U ,izflj;jpfspd; topNa>vjpnujpu; jpirfspy; kpd;Ndhl;lk; 
ghAk;NghJmtw;Wf;fpilNatpyf;FtpirNjhd;Wk;.  
 
Mk;gpau; tiuaiw 
 
ntw;wplj;jpy; xUkPl;lu; ,ilntspapy; gpupj;Jitf;fg;gl;Ls;sKbtpyhePsk; nfhz;l 
,U ,izflj;jpfs; xt;nthd;wpd; topahfTk; ghAk; 
kpd;Ndhl;lj;jpdhy;>xt;nthUflj;jpAk; XuyFePsj;jpw;F 7

2 10 N
− tpiriaczu;e;jhy; 

xt;nthUflj;jpapd; topahfTk; ghAk; kpd;Ndhl;lj;jpd; msTxUMk;gpauhFk;. 
 
kpd;Ndhl;lr; Rw;wpd; kPJnray;gLk; jpUg;Gtpir 
 
 fhe;jg;Gyj;jpYs;skpd;Ndhl;lk; ghAk; flj;jpapd; kPJnray;gLk; 
tpirtpirg;nghwp(motor) xd;wpd; nray;ghl;bw;Fmbg;gilahfmikfpwJ. 
 
fhe;jg;Gyj;jpYs;skpd;Ndhl;lr; Rw;wpd; kPJnray;gLk; jpUg;Gtpir 
  

rPuhdfhe;jg;Gyk; By; itf;fg;gl;Ls;skpd;Ndhl;lk; I ghAk; nrt;tfr; RUs; PQRS - 
If; fUJf. RUspd; ePsk; kw;Wk; mfyk; KisNaakw;Wk; b vd;f.  RUspd; 
jsj;jpjw;Fnrq;Fj;jhftiuag;gl;lXuyFntf;lh; n̂fhe;jg;Gyj;jpw;F Nfhzj;jpy; 
cs;sJ.  
 
kpd;Ndhl;lk; jhq;fpagFjpPQ d; kPJnray;gLk; tpirapd; vz;kjpg;G

sin
2

PQ
F IaB IaB

 = = 
 

. ,JNky;Nehf;fpajpirapy; nray;gLfpwJvd;gijtyf;ifj; 

jpUFtpjpiag; gad;gLj;jpmwpayhk;.  

 gFjpQR kPJnray;gLk; tpirapd; vz;kjpg;G sin cos
2

QR
F IbB IbB

   = − = 
 

 

 gFjpRS kPJnray;gLk; tpirapd; vz; kjpg;G sin
2

RS
F IaB IaB

 = = 
 

.,t;tpirfPo; 

Nehf;fpajpirapy; nry;gLfpwJ.  

 gFjpSP kPJnray;gLk; tpirapd; vz; kjpg;G sin cos
2

SP
F IbB IbB

   = + = 
 

 

FQRkw;Wk; FSPMfpa ,t;tpUtpirfs; rkkhfTk; xd;Wf;nfhd;Wvjpu;j;jpirapy; 
mike;JxNuNeu;f;Nfhl;bYk; nray;gLtjhy; mitxd;iwnahd;Wrkd; 
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nra;JtpLfpd;wd. Mdhy;>FPQkw;Wk;FRSMfpa ,t;tpUtpirfs; rkkhfTk; 
xd;Wf;nfhd;Wvjpu;j;jpirapy; ,Ue;jhYk; xNuNeu;f;Nfhl;by; nray;glhjjhy;>mit 
,ul;iliacUthf;fptisaj;jpd; kPJxUjpUg;GtpirianrYj;Jfpd;wd. 
 
 mr;RAB Ig; nghWj;JgFjpPQ d; kPJnray;gLk; jpUg;Gtpirapd; vz;kjpg;G

sin
2

PQ

b
IaB  = 

 
 

 ,Jjpirapy; nray;gLfpd;wJ. mr;R Ig; nghWj;JgFjp d; kPJnray;gLk; 

jpUg;Gtpirapd; vz;kjpg;G sin
2

RS

b
IaB  = 

 
 

 NkYk; ,JTk; ABd; jpirapNyNanray;gLfpd;wJ. 
 mr;RABIg; nghWj;Jtisaj;jpd; kPJnray;gLk; nkhj;jjpUg;Gtpir 

sin
2

PQ

b
F  = 

 
sin

2
RS

b
F +  

 
 

( )sinIa b B=  

sinIAB =  

 ,JABd; jpirapy; nray;gLfpwJ.  
 ntf;lu; tbtpy;;;;;;;;;;;;;> 

( )IA B =   

 
NkNyAs;srkd;ghl;bidfhe;j ,UKidjpUg;Gj;jpwdpd; mbg;gilapy; vOjpdhy;> 

mP B =  ,q;F
mP IA=   

 
,j;jpUg;Gtpirtisaj;ijRoyr; nra;Jmjd; 
XuyFnrq;Fj;Jntf;liufhe;jg;Gyj;jpd; jpirapy; xUq;fikf;Fk; tpjj;jpy; 
nray;gLfpd;wdJ 
 nrt;tftisaj;jpy; Rw;Wfs; ,Ug;gpd;>jpUg;Gtpir 
 

sinNIAB =  
 
rpwg;GNeu;Tfs; : 
 

0
90 = my;yJtisaj;jpd; jsk; fhe;jg;Gyj;jpw;F 

,izahfcs;sNghJ>kpd;Ndhl;ltisaj;jpd; kPjhdjpUg;GtpirngUkk; MFk;. 

max IAB =  

 (M) 0 0
0 /180 = my;yJtisaj;jpd; jsk; 

fhe;jg;Gyj;jpw;Fnrq;Fj;jhfcs;sNghJkpd;Ndhl;ltisaj;jpd; 
kPjhdjpUg;GtpirRopahFk;. 
 
,aq;F RUs; fhy;tNdhkPl;lu;  
 
xUkpd;rw;wpd; topNaghAk; kpd;Ndhl;lj;ijf; fz;lwpag; gad;gLk; xUfUtp> 
,aq;FRUs; fhy;thNdhkPl;luhFk;. 
 
jj;Jtk; 
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kpd;Ndhl;lk; ghAk; tisak; xd;iwrPuhdfhe;jg;Gyj;jpy; 
itf;Fk;NghJmJxUjpUg;GtpiriaczUk;. 
 
mikg;G 
  
,aq;F RUs; fhy;tNdhkPl;lupy;>nky;ypafhg;gplg;gl;ljhkpuf; fk;gpahy; 
Rw;wg;gl;lnrt;tf tbt fk;gpr;RUs; PQRSxd;Wcs;sJ. mjpfRw;Wf;fiscila 
,f;fk;gpr;RUs; ,NyrhdcNyhfr; rl;lj;jpd; kPJneUf;fkhfRw;wg;gl;Ls;sJ. 
cUistbtNjdpUk;Gcs;sfk; xd;Wfk;gpr;RUspd; cs;Nsrkr;rPuhfg; 
nghUj;jg;gl;Ls;sJ. ,e;jnrt;tftbtfk;gpr;RUs; Fjpiuyhlfhe;jj;jpd; 
,uz;LKidfSf;Fk; eLNtjilapd;wpnjhq;ftplg;gl;Ls;sJ. 
 nrt;tff; fk;gpr;rUspd; Nky;Kidgh];gu; ntz;fy ,ioapdhy; 
gpizf;fg;gl;Ls;sJ. ,NjNghd;Wfk;gpr;RUspd; fPo;Kidgh];gu; ntz;fyj;jhy; 
nra;ag;gl;l ,ior; RUs; tpy;Yld; gpizf;fg;glLs;sJ. 
nky;ypanjhq;F ,ioapy; rpwparkjs Mb xd;WnghUj;jg;gl;Ls;sJ. 
tpsf;Fkw;Wk; msTNfhy; mikg;gpd; cjtpAld; ,e;jrkjsMbiag; 
gad;gLj;jpfk;gpr;RUspy; Vw;gLk; tpyfiymstplyhk;. mjd; 
kWKidxUjpUFKidAld; ,izf;fg;gl;Ls;sJ. fk;gpr;RUs; 
topNakpd;Ndhl;lj;ijr; nrYj;jnky;ypafk;gp ,io kw;Wk; ,ior;RUs;tpy; S 
Mfpaitkpd;KidfSld; ,izf;fg;gl;Ls;sd.  
 
Ntiynra;Ak; Kiw 
 

lePyKk; b mfyKk; nfhz;lPQRS nrt;tffk;gpr;RUspd; xNuxURw;iwkl;Lk; 
fUJNthk;. PQ = RS = lkw;Wk;  QR = SP = b . I vd;wkpd;Ndhl;lk; fk;gpr;RUs; 
PQRS topNaFjpiuyhl tbt fhe;jj;jpy; miuf;Nfhsfhe;jKidfs; cs;sd. 

,it Xu; Mutiffhe;jg;Gyj;ijj; (Radial magnetic field)Njhw;Wtpf;Fk;. 
,e;jMutiffhe;jg;Gyj;jpdhy; QR kw;Wk;SPgf;fq;fs; vg;NghJk; fhe;jg;Gyj;jpw;FB 
,izahf ,Uf;Fk;. NkYk; vt;tpjtpiriaAk; czuhJ. PQkw;Wk; RS gf;fq;fs; 
vg;nghOJk; fhe;jg;Gyj;jpw;FB nrq;Fj;jhf ,Ug;gjhy; tpiriaczUk;. 
,f;fhuzj;jpdhy; jpUg;GtpirVw;gLk;.  

fk;gpr;RUspd; xURw;Wf;F>tpyF ,ul;il 
 

( )bF bBIl lb BI ABI = = = =  

 
,q;Ffk;gpr;RUspd; gug;GA = lb. vdNtN Rw;Wfs; nfhz;lfk;gpr;RUSf;Fehk; 
ngWtJ 

 
NABI =  

 
,e;jtpyFjpUg;Gtpirapdhy; fk;gpr;RUs; KWf;fg;gl;L>fk;gpapy; Xu; 
kPl;rpjpUg;Gtpir(restoring torgue) (kPl;rp ,ul;ilvd;Wk; miof;fyhk; cUthFk;. 
vdNtkPl;rp ,ul;ilapd; vz;kjpg;G>KWf;Ff; Nfhzk;  tpw;FNeu;j;jftpy; ,Uf;Fk;. 

vdNt K =  
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,q;FK vd;gJXuyFKWf;fj;jpw;fhdkPl;rp ,ul;ilmy;yJRUs;tpy;ypd; 
KWf;FkhwpypMFk;. 
 
rkepiyapy;>tpyF ,ul;ilkPl;rp ,ul;ilf;Fr; rkkhFk;. vdNt> 

NABI K=  
K

I
NAB

 = (my;yJ) I G=  

,q;F
K

G
NAB

= vd;gJfhy;tNdhkPl;lu; khwpypmy;yJfhy;tNdhkPl;lupd; 

kpd;Ndhl;lRUf;fj; $w;nwz; vdg;gLk;. 
 

 njhq;ftplg;gl;l ,aq;F RUs; fhy;tNdhkPl;lu; kpfTk; czu;jpwd; 
(Sensitivity) tha;e;jjhFk;. kpf;fftdj;Jld; ,jidf; ifahsNtz;Lk;. ehk; 
gad;gLj;Jk; ngUk;ghd;ikahdfhy;tNdhkPl;lu;fs; FwpKs; 
tiffhy;tNdhkPl;lu;fshFk;. 
 
fhy;tNdhkPl;lupd; jFjpnahg;ngz; 
 
 fhy;tNdhkPl;lu; msTNfhypd; xUgpupTf;fhdtpyfiyVw;gLj;Jk; 
kpd;Ndhl;lj;jpd; msNt>fhy;tNdhkPl;lupd; jFjpnahg;ngz; 
vdtiuaWf;fg;gLfpwJ.  
 
fhy;tNdhkPl;lupd; czu;jpwd; 
 
 xUfhy;tNdhkPl;lu; topNanrYj;jg;gLk; 
kpff;Fiwe;jkpd;Ndhl;lj;jpw;Fmy;yJmjd; KidfSf;fpilamspf;fg;gLk; 
kpff;Fiwe;jkpd;dOj;jNtWghl;bw;F>kpfmjpfmsTtpyf;fj;ij 
Vw;gLj;jpdhy;>me;jfhy;tNdhkPl;liuczh;jpwd; tha;e;jJvdf; $wyhk;. 
 
kpd;Ndhl;lczu;jpwd;  
 
 fhy;tNdhkPl;lu; topNaghAk; XuyFkpd;Ndhl;lj;jpw;FVw;gLk; tpyfNymjd; 
kpd;Ndhl;lczh;jpwd; vdg;gLk;. 

1
S S

Q NAB
I I

I K G
= =  =  

 
fhy;tNdhkPl;lupd; kpd;Ndhl;lczh;jpwidgpd;tUk; topKiwfspy; mjpfupf;fyhk;. 
  (1) Rw;Wfspd; vz;zpf;ifiamjpfupg;gjdhy; (N) 

  (2) fhe;jg;Gyk; Biamjpfupg;gjdhy;  

 (3) fk;gpr; rUspd; gug;GA iamjpfupg;gjdhy;  
  (4) fk;gpr;RUisj; njhq;ftplg; gad;gLk;  
,ioapd; XuyFKWf;fj;jpw;fhd ,ul;iliaK Fiwg;gjd; %yk; 
kpd;Ndhl;lczu;jpwidmjpfupf;fyhk;.  
 
 ,q;Fgh];gu; ntz;fy ,io fk;gpr;RUisnjhq;ftplg; gad;gLj;jg;gLfpwJ. 
Vnddpy; ,jd; XuyFKWf;fj;jpw;fhd ,ul;ilapd; kjpg;Gkpff; FiwthdjhFk;. 
 
kpd;dOj;jNtWghl;Lczu;jpwd; 
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 fhy;tNdhkPl;lupd; KidfSf;fpilNamspf;fg;gLk; 
XuyFkpd;dOj;jNtWghl;bw;fhdtpyfNy>mjd; kpd;dOj;jNtWghl;Lczu;jpwd; 
vdg;gLk;. 

SV
V


=  

1 S
S S

g g g g

INAB
V V

IR KR GR R


= =  = =  

,q;FRgvd;gJfhy;tNdhkPl;lupd; kpd;jilahFk;. 
 
 
xUfhy;tNdhkPl;liumk;kPl;lu; kw;Wk; Nthy;l; kPl;luhfkhw;Wjy;  
 
kpd;Ndhl;lj;ijf; fz;lwpAk; fhy;tNdhkPl;lu; Xu; czu;jpwd; tha;e;jfUtpahFk;. 
,jidvspikahfmk;kPl;lu; (Ammeter) kw;Wk; Nthy;l; 

kPl;luhf(Voltmeter)khw;wyhk;. 
 
fhy;tNdhkPl;liumk;kPl;luhfkhw;Wjy; 
 
 kpd;Rw;wpy; ghAk; kpd;Ndhl;lj;ijmsf;ffg;gad;gk; fUtpNamk;kPl;luhFk;. 
mk;kPl;lu; kpd;Rw;wpy; ghAk; kpdNdhl;lj;jpw;Fkpff; 
Fiwe;jkpdjiliaNanfhLg;gjhy; ,J kpd;Rw;wpy; ghAk; 
kpd;Ndhl;lj;ijjLf;fhJ. vdNtkpd;Rw;wpy; ghAk; 
kpd;Ndhl;lj;ijmsf;f>mk;kPl;liukpd;Rw;wpy; njhlupizg;gpy; ,izf;fNtz;Lk;. 
  
fhy;tNdhkPl;liumk;kPl;luhfkhw;w>me;jfhy;tNdhkPl;lUld; 
Fiwe;jkpd;jilxd;iwgf;f ,izg;gpy; ,izf;fNtz;Lk;.  
 
 ,f;Fiwe;jkpd;jilf;F ,izjlkpd;jil(Shunt resistance)    S vd;Wngau;. 
fhy;tNdhkPl;lupd; msTNfhy; ,g;NghJMk;gpaupy; Fwpf;fg;gl;L>mk;kPl;lupd; 
neLf;fk; ,izjlkpd;jilapd; kjpg;igg; nghWj;JmikfpwJ.  
 
 kpd;Rw;wpy; ghAk; kpd;Ndhl;lk; I vd;f. ,k;kpd;Ndhl;lk; A 
re;jpiamilAk;NghJ ,U $Wfshfg; gpupfpwJ. AGE 
vd;wghijtopNaRgkpd;jilnfhz;lfhy;tNdhkPl;lu; topNaghAk; 

kpd;Ndhl;lj;ijIgvd;f. ,izjlkpd;jilS topNaACDE ghijtopNaghAk; 

kpd;Ndhl;lk; (I - Ig)vd;f. ,izjlkpd;jiliarupnra;J KO msTNfhy; 
tpyf;fj;ijf; fhl;Lk; tifapy; fhy;tNdhkPl;lu; topNaghAk; kpd;Ndhl;lj;ijr; 
Igrupnra;aNtz;Lk;. fhy;tNdhkPl;lUf;Ff; FWf;Nfcs;skpd;dOj;jNtWghLk;> 
,izjlkpd;jilf;Ff; FWf;Nfcs;skpd;dOj;jNtWghLk; xd;Wf;nfhd;WrkkhFk;. 
V V=fhy;tNdhklP ;lu; ,izjlk;  

( )g g g
I R I I S = −  

( )
g

g

g

I
S R

I I
=

−
    (my;yJ) 
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g g

g

S
I I I I

S R
=  

+
 

 
 vdNtfhy;tNdhkPl;lupy; Vw;gLk; tpyf;fk;>mjd; topNaghAk; 
kpd;Ndhl;lj;jpw;FNeu;j;jftpy; ,Uf;Fk;. 

  
1

gIg I I
G

  =      

vdNtfhy;tNdhkPl;lupy; Vw;gLk; tpyf;fk;;>kpd;Rw;wpd; topNaghAk; 
kpd;Ndhl;lj;ijmsf;Fk; (mk;kPl;lu;) fUtpahfnray;gLk;  
 
 ,izjlkpd;jilfhy;tNdhkPl;lUf;Fgf;f ,izg;ghf ,izf;fg;gl;Ls;sJ. 
vdNt>njhFgad; kpd;jiliafzf;fpLtjd; %yk; mk;kPl;lupd; kpd;jiliaf; 
fzf;fplyhk;.  
 

1 1 1 g

g g

R S
R

R R S R S
= +  =

+epfu

epfu

 

,q;F ,izj;jplj;jpd; kpd;jilkjpg;Gkpff;FiwT. vdNt>S/Rg,d; tpfpjKk; 

FiwthfNt ,Uf;Fk;. ,jd;nghUs;  Rakjpg;Gk; FiwTvd;gjhFk;. 
mjhtJmk;kPl;lu; kpd;Rw;wpy; ghAk; kpd;Ndhl;lj;jpw;Fk; 
Fiwthdkpd;jiliaNamspf;Fk;. vdNtkpd;Rw;wpy; mk;kPl;liunjhluhf 
,izf;Fk;NghJRw;wpd; kpd;jilkw;Wk; kpd;Ndhl;lj;jpy; Fwpg;gplj;jf;fkhw;wk; 
vijAk; Vw;gLj;jhJ. xUey;ypay;Gmk;kPl;lupd; kpd;jilRopahFk;. Mdhy; 
eilKiwapy; mk;kPl;lu; fhl;Lk; kpd;Ndhl;lj;jpd; msT>kpd;Rw;wpy; ghAk; 
kpd;Ndhl;lj;jpd; msittplrw;Wf; FiwthfNt ,Uf;Fk;. 
Iey;ypay;Gvd;gJey;ypay;Gmk;kPl;lu;  msf;Fk; kpd;Ndhl;lk; vdTk; 

I,ay;Gvd;gJmk;kPl;lu; msf;Fk; kpd;Rw;wpy; ghAk; kpd;Ndhl;lk; vdTk; nfhz;lhy; 

; 100% 100%
I II

I I

−
 = ey;ypay;G ,ay;G

ey;ypay;G

 

 
Kf;fpaf; Fwpg;Gfs; 
 
 

1. mk;kPl;lu; Fiwe;jkpd;jilnfhz;lxUfUtpahFk;. ,jidvg;NghJk; 
kpd;Rw;wpy; njhluhfNt ,izf;fNtz;Lk;. 

2. Xu; ey;ypay;Gmk;kPl;lu; Ropkpd;jiliag; ngw;wpUf;Fk;. 

3. mk;kPl;lupd; neLf;fj;ijn klq;Fmjpfupf;f>gf;f ,izg;gpy; 
,izf;fNtz;ba ,izjlkpd;jilapd; kjpg;G 

 

1

g
R

S
n

=
−

 

 
fhy;tNdhkPl;liuNthy;l;kPl;luhfkhw;Wjy;  
 
 kpd;Rw;wpy; VNjDk; ,uz;LGs;spfSf;F 
,ilNacs;skpd;dOj;jNtWghl;ilmstPLnra;ag; gad;gLk; 
fUtpNaNthy;l;kPl;luhFk;. Nthy;l;kPl;lu; 
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kpd;Rw;wpypUe;Jvt;tpjkhdkpd;Ndhl;lj;ijAk; ngwhJ. mt;thWkpd;Ndhl;lj;ijg; 
ngw;why; Nthy;l;kPl;lu; mstpLk; kpd;dOj;jj;jpy; khw;wk; Vw;gl;LtpLk;. 
 
thy;l;kPl;lu; cau;e;jkpd;jiliag; ngw;wpUf;Fk; 
,izf;Fk;NghJ>Fwpg;gplj;jf;fkpd;Ndhl;lk; vijAk; kpd;Rw;wpypUe;JngwhJ. vdNt 
,Jcz;ikahdkpd;dOj;jNtWghl;ilNafhl;Lk;.  
 

 
xUfhy;tNdhkPl;liuNthy;l;kPl;luhfkhw;w>fhy;tNdhkPl;lUld; 

njhlupizg;ghfcah; kpd;jilxd;iw ,izf;fNtz;Lk;. fhy;tNdhkPl;lupd; 
mstPLfs; ,g;NghJNthy;l;by; Fwpf;fg;gl;L>Nthy;l;kPl;lupd; neLf;fk; cau; 
kpd;jiliar; rhu;e;JmikfpwJ. mjhtJkpd;Ndhl;lk; Igfhy;tNdhkPl;lupd; 
msTNfhypy; KO tpyf;fj;ijf;fhl;Lk; tifapy;>cau; kpd;jilapd; 
kjpg;Grupnra;ag;gLfpwJ. 

fhy;tNdhkPl;lupd; Rgkpd;jilkw;Wk; fhy;tNdhkPl;lupy; KO 

tpyf;fj;jpw;fhdkpd;Ndhl;lk; Igvd;f. ,q;Fcau; kpd;jilAld; fhy;tNdhkPl;u; 
njhluhf ,izf;fg;gl;Ls;sJ. vdNtkpd;Rw;;;wpy; ghAk; 
kpd;Ndhl;lKk;>fhy;tNdhkPl;lu; topahf 

ghAk; kpd;Ndhl;lKk; xd;Wf;nfhd;WrkkhFk;. 
mjhtJ 

gI I=  

g g
I I I=  =

kpd;dOj; j NtWghL

nkhj; j kpd; jil
 

fhy;tNdhkPl;lUk;>cau; kpd;jilAk; njhluhf 
,izf;fg;gl;Ls;sjhy;>nkhj;jkpd;jilmy;yJnjhFgad; kpd;jilNthy;l;kPl;lupd; 
kpd;jiliaf; nfhLf;Fk;. Nthy;l;kPl;lupd; kpd;jil

v g hR R R= + MFk; vdNt> 

g

g h

V
I

R R
=

+
 

h g

g

V
R R

I
 = −  

,q;F
gI V vd;gijftdpf;fTk;  

 
fhy;tNdhkPl;lupy; Vw;gLk; tpyf;fk; kpd;Ndhl;lk; 

gI f;FNeu;tpfpjj;jpypUf;Fk;. 

Mdhy; kpd;Ndhl;lk; 
gI kpd;dOj;jNtWghl;bw;FNeu;j;jftpy; cs;sjhy; 

fhy;tNdhkPl;lupy; Vw;gLk; tpyf;fk; kpd;dOj;jNtWghl;bw;FNeu;j;jftpy; ,Uf;Fk;. 
Nthy;l;kPl;lupd; kpd;jilkpfmjpfk;. 
vdNtkpff;Fiwe;jkpd;Ndhl;lj;ijNakpd;Rw;wpypUe;JNthy;l;kPl;lu; ngWk;. 
xUey;ypay;GNthy;l;kPl;lu; Kbtpyhkpd;jiliag; (Infinite resistance)ngw;wpUf;Fk;.  

 
Kf;fpaf; Fwpg;Gfs; 
 

1. Nthy;l;kPl;lupd; kpd;jilkpfmjpfk; vd;gjhy;>kpd;Rw;wpy; ve;jgFjpapd; 
kpd;dOj;jNtWghl;ilf; fz;lwpaNtz;LNkhmjw;Fgf;f 
,izg;ghfNthy;l;kPl;liu ,izf;fNtz;Lk;.  

2. xUey;ypay;GNthy;l; kPl;lu; Kbtpyhkpd;jiliag; ngw;wpUf;Fk;.  
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3. Nthy;l;kPl;lupd; neLf;fj;ijn klq;Fcau;j;j>fhy;tNdhkPl;lUld; 
njhlupizg;gpy; ,izf;fNtz;bakpd;jilapd; kjpg;G ( )1h gR n R= −

MFk;.  
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myF 4 kpd;fhe;jj;J}z;lYk; khWjpir kpd;Ndhl;lKk; 
 
kpd;fhe;jj; J}z;ly; (ELECTROMAGNETIC INDUCTION) 
 
mwpKfk;: 
 
 xU flj;jpapd; topNa kpd;Ndhl;lk; ghAk; NghJ> mJ flj;jpiar; Rw;wp 
xU fhe;jg;Gyj;ij cUthf;FfpwJ vd;gij Ke;ija ghlg;gFjpapy; fw;Nwhk;. 
,J fpwp];bad; xau;];ll; vd;gtuhy;; fz;lwpag;gl;lJ. gpd;du; kpd;Ndhl;lk;-
jhq;fpa Rw;W xd;W> rl;lf;fhe;jj;ijg; Nghy nray;gLfpwJ vd Mk;gpau; 
ep&gpj;jhu;. ,it kpd;Ndhl;lj;jhy; cUthf;fg;gl;lJ fhe;j tpisTfs; MFk;; 
 
 ,aw;gpayhsu;fs; kWjiy tpisit Nahrpf;fj; njhlq;fpdu;. mjhtJ 
fhe;jg;Gyj;jpd; cjtpAld; kpd;Ndhl;lj;ij cUthf;f KbAkh? kWjiy 
tpisit epWt njhlu;r;rpahf gy Nrhjidfs; elj;jg;gl;ld. ,e;jr; 
Nrhjidfs; ,q;fpyhe;jpd; ikf;Nfy; ghuNl kw;Wk; mnkupf;fhtpd; N[hrg; 
n`d;wp MfpNahuhy; xNu fhyfl;lj;jpy; jdpj;jdpahf Nkw;nfhs;sg;gl;ld. ,e;j 
Kaw;rpfs; ntw;wpaile;J kpd;fhe;jj; J}z;ly; vd;w epfo;T fz;lwpag;gl;lJ. 
1831,y; kpd;fhe;jj; J}z;liyf; fz;Lgpbj;jtu; vd;w ghuhl;il ikf;Nfy; ghuNl 
ngw;whu;. 
 
 ,e;j ghlg;gFjpapy; ghuNlapd; rpy Nrhjidfs;> mjd; KbTfs; kw;Wk; 
kpd;fhe;jj; J}z;ly; epfo;T Mfpatw;iwf; fhz;Nghk;. mjw;F Kd; xU 
Nkw;gug;Gld; njhlu;Gila fhe;jg;ghak; gw;wp epidT gLj;JNthk;. 
 

xU epfo;T 
 
     ikf;Nfy; ghuNl mtUila tpupTiufSf;fhfTk; 
kpfTk; gpugykhf ,Ue;jhu;. xU tpupTiuapy; kpd;fhe;jj; 
J}z;liy fz;Lgpbg;gjw;F toptFj;j mtuJ Nrhjidfisg; 
gw;wp nray; tpsf;fkspj;jhu;. 
 
     tpupTiuapd; ,Wjpapy; ghu;itahsu;fspy; xUtu; 
ghuNlit mZfp> 
“ghuNl mtu;fNs> fhe;jk; kw;Wk; fk;gpr;RUspd; nray;ghL 
Mu;t%l;Ltjhf ,Ue;jJ. Mdhy; mjd; gad; vd;d?” vd;W 
tpdtpdhu;. ghuNl rhe;jkhf gjpyspj;jhu;>“Iah> Gjpjha; gpwe;j 
xU Foe;ijapd; gad; vd;d?” 
 
Fwpg;G: jw;NghJ ngupatuhf tsu;e;J> Mw;wy; Njitfis 
G+uj;jp nra;Ak; me;j rpwpa Foe;ijapd; ngUikia tpiutpy 
fhzyhk;. 
 

 
fhe;jg;ghak; ( B

 ) (magnetic flux) 
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 xU fhe;jg;Gyj;jpy; itf;fg;gl;Ls;s gug;G A cld; njhlu;Gila 
fhe;jg;ghak; vd;gJ me;jg; gug;gpd; topNa nrq;Fj;jhf fle;j nry;Yk; 
fhe;jg;Gyf; NfhLfspd; vz;zpf;if vd tiuaWf;fg;gLfpwJ. NkYk; mjw;fhd 
rkd;ghL gpd;tUkhW. 
 

. cosB

A

B d A BA = =   

 
,q;F njhifaPlhdJ gug;G A ,d; Nky; vLf;fg;gl;Ls;sJ. 
vd;gJfhe;jg;Gyj;jpd; jpirf;Fk;>gug;gpd; ntspNehf;fpanrq;Fj;Jf;Fk; 
,ilNacs;sNfhzkhFk;. 
 
 

    
     fhe;jg;ghak; 
 

 glj;jpy; fhyl;bAs;sthWfhe;jg;Gyk; BMdJgug;GA ,d; kPJ rPuhfTk; 
kw;Wk; gug;gpw;F nrq;Fj;jhfTk; ,Ue;jhy;> Nkw;fz;l rkd;ghlhdJ  
 

B
BA =  

Vnddpy; 0 ,cos0 1 = =  
 
fhe;jg;ghaj;jpd; SImyF 2

Tm . ,J ntgu; my;yJ Wb vdTk; mstplg;gLfpwJ. 
 
 1Wb = 1 2

Tm  
 
vLj;Jf;fhl;L: 
 
3 gug;G nfhz;l tl;l tpz;ziyf;fk;gp (circular Antenna) xd;W kJiuapy; 
cs;s xU ,lj;jpy; epWtg;gl;Ls;sJ. tpz;ziyf; fk;gpapd; gug;gpd; jsk; 
Gtpfhe;jg;Gyj; jpirf;F 47˚ rha;thf cs;sJ. me;j ,lj;jpy; Gtpfhe;jg;Gyj;jpd; 

kjpg;G 40773.9 nT vdpy;> tpz;ziyf; fk;gpAld; njhlu;Gila fhe;jg;ghaj;ij 
fzf;fpLf. 
 
jPu;T: 
 

2

40773.9 ; 90 47 43 ;

3

B nT

A m

=  = − =

=
 

 
ehk; mwpe;Jtifapy; B

BA = cos 
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9

6

40,773.9 10 3 cos 43

89.47 10

89.47
B

Wb

Wb

−

−

=   

= 
 = 

 

 
vLj;Jf;fhl;L 
 
 5 2

10
− gug;Gs;sxUtl;l tbtr; Rw;W> 0.2T rPuhd fhe;jg;Gyj;jpy; roy;fpwJ. 

glj;jpy; fhl;bAs;sthW Rw;whdJ fhe;jg;Gyj;jpw;F nrq;Fj;jhf cs;s mjd; 
tpl;lj;ijg; nghUj;J Rod;why;> Rw;wpd; jskhdJ (i) Gyj;jpw;F nrq;Fj;jhf (ii) 
Gyj;jpw;F 60˚ rha;thf kw;Wk; (iii) Gyj;jpw;F ,izahf cs;sNghJ Rw;Wld; 
njhlu;Gila fhe;jg;ghaj;ijf; fzf;fpLf. 
 

   
 
jPu;T: 
 
A= 5 2

10
− 2

m ; B =0.2T  
(i) 0 = ; 
 

2

2

cos 0.2 5 10 cos0

1 10

B

B

BA

Wb

−

−

 =  =   

 = 
 

 
(ii)  = 90˚-60˚=30˚; 
 

 

2

2 3

cos 0.2 5 10 cos30

3
1 10 8.66 10

2

B

B

BA

Wb

−

− −

 =  =   

 =   = 
 

(iii)  = 90˚; 
 
 cos

B
BA = 90˚=0 

 
ghuNlapd; kpd;fhe;jj; J}z;ly; Nrhjidfs;: 
 
Kjy; Nrhjid: 
 
 glj;jpy; fhl;bAs;sthW fhg;gplg;gl;l fk;gpr;RUs; C kw;Wk; fhy;tdhkPl;lu 
G Mfpatw;iwf; nfhz;Ls;s %ba Rw;W xd;iwf; fUJf. Rw;wpy; kpd;Ndhl;lk; 
,y;yhjjhy; fhy;tdhkPl;lu tpyfy; milahJ. 
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 epiyahd fk;gpr;RUspDs; rl;l fhe;jkhdJ mjd; tlKid fk;gpr;RUis 
Nehf;fp ,Uf;FkhW Eiof;fg;gLk;NghJ fhy;tdhkPl;lupy; xU tpyfy; Vw;gLfpwJ. 
,J fk;gpr;RUspy; xU kpd;Ndhl;lk; gha;tijf; Fwpf;fpwJ. fk;gpr;RUdpDs; 
fhe;jj;ij epiyahf itf;Fk; nghOJ fhy;tdhkPl;lu; tpyfiyf; fhl;lhJ. 
 
 rl;lfhe;jkhd jw;NghJ fk;gpr;RUspDs; ,Ue;J ntspNa vLf;fg;gLk; 
nghOJ fhy;tdhkPl;lupy; kPz;Lk; xU fzNeu tpyfy; vjpu;j;jpirapy; Vw;gLfpwJ. 
vdNt kpd;Ndhl;lkhdJ vjpu;j;jpirapy; gha;fpwJ. fhe;jk; Ntfkhf 
efu;j;jg;gl;lhy; Rw;wpy; mjpf kpd;Ndhl;lk; cUthfp> mjpf tpyfiy 
Vw;gLj;JfpwJ. 
 
 jw;NghJ rl;l fhe;jk; jpUg;ggl;L> njd;Kid fk;gpr;RUis Nehf;fp 
,Uf;FkhW itf;fg;gLfpwJ. Nkw;fz;l Nrhjidia kPz;Lk; nra;jhy;> 
tlKidf;F Njhd;wpa tpyfy;fSf;F vjpu;j;jpirapy; tpyfy;fs; Vw;gLfpd;wd. 
 

  
 
fhe;jj;ij epiyahf itj;J fk;gpr;RUis fhe;jj;ij Nehf;fp my;yJ 
ntspg;Gwkhf efu;j;jpdhy; mNj KbTfs; fpilf;fpd;wd. Kbthf> fhe;jk; kw;Wk; 
fk;gpr;RUSf;F ,ilNa xU rhu;G ,af;fk; cs;s Nghnjy;yhk; fk;gpr;RUspy; 
kpd;Ndhl;lk; cUthtijf; Fwpf;Fk; tifapy; fhy;tdhkPl;lupy; tpyfy; 
Njhd;WfpwJ. 
 
,uz;lhtJ Nrhjid: 
 
 glj;jpy; fhl;bAs;sthW ,U %ba Rw;Wfisf; fUJf. fk;gpr;Rus; P, 
kpd;fyd; B kw;Wk; rhtp K Mfpatw;iwf; nfhz;Ls;s Rw;W Kjd;ikr; Rw;W 

vdg;gLk;. fk;gpf;RUs; S kw;Wk; fhy;tdhkPl;lu; G Mfpait cs;s Rw;W Jizr; 

Rw;W vdg;gLk;. fk;gpr;RUs;fs; P kw;Wk; S ,uz;Lk; xd;Wf;nfhd;W mUfpy; Xa;T 
epiyapy; itf;g;gl;Ls;sd. 
 
 Kjd;ikr;Rw;W %lg;gl;lhy; mjpy; kpd;Ndhl;lk; ghaj; njhlq;FfpwJ. me;j 
Neuj;jpy; fhy;tdhkPl;lupy; xU fzNeu tpyfy; Njhd;WfpwJ. kpd;Ndhl;lk; xU 
epiyahd kjpg;ig mile;jTld; fhy;tdhkPl;lupy; tpyfy; Njhd;Wtjpy;iy. 
 
 mNj Nghy Kjd;ikr;Rw;W Kwpf;fg;gl;lhy;> kpd;Ndhl;lk; Fiwaj; 
njhlq;FfpwJ. mg;NghJ vjpu;j;jpirapy; xU cldb tpyfy; kPz;Lk; Vw;gLfpwJ. 
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 Nkw;fz;l fhl;rpg;gjpTfspy; ,Ue;J ngwg;gLk; KbthdJ> Kjd;ikr;Rw;wpy; 
kpd;Ndhl;lk; khWk;Nghjnjy;yhk; fhy;tdhkPl;lu; tpyfiyf; fhl;LfpwJ. 
 

    
    ghuNlapd; ,uz;lhtJ Nrhjid 
 
ghuNlapd; kpd;fhe;jj;J}z;ly; tpjp: 
 
 ghuNlapd; Nrhjid KbTfspy; ,Ue;J mtu; czu;e;J nfhz;lJ 
ahnjdpy;> 
 
 xU %ba fk;gpr;RUSld; njhlu;Gila fhe;jg;ghak; khWk;Nghnjy;yhk;> xU 
kpd;dpaf;Fk; tpir J}z;lg;gl;L mjdhy; Rw;wpy; xU kpd;Ndhl;lk; gha;fpwJ. 
,e;j kpd;Ndhl;lk; J}z;lg;gl;l kpd;Ndhl;lk; vdg;gLk;. me;j kpd;Ndhl;lj;ij 
Vw;gLj;jpa kpd;dpaf;F tpir J}z;lg;gl;l kpd;dpaf;F tpir vdg;gLfpwJ. ,e;j 
epfo;T kdpfhe;jj;J}z;ly; vd miof;fg;gLfpwJ.  
 
 ,e;jf; fUj;Jfspd; mbg;gilapy; ghuNlapd; Nrhidfis fPo;f;fhZk; 
tifapy; Gupe;J nfhs;syhk;. 
 
 KjyhtJ Nrhjidapy;> rl;l fhe;jk; xd;W fk;gpr;RUSf;F mUfpy; 
itf;fg;gl;lhy; rl;l fhe;jj;jpd; rpy fhe;jg;Gyf; NfhLfs; fk;gpr;RUspd; topNa 
nry;fpd;wd. mjhtJ fk;gpr;RUSk; xd;iw xd;W neUq;Fk;NghJ fk;gpr;RUSld; 
njhlu;Gila fhe;jghak; mjpfupf;fpwJ. vdNt ,e;j fhe;jg;gha mjpfupg;G xU 
kpd;dpaf;F tpiriaj; J}z;LfpwJ. mdhy; Rw;wpy;fzNeu kpd;Ndhl;lk; xU 
jpirapy; gha;fpwJ. 
 

 
glj;jpy; fhl;bAs;sthW xU fhg;gplg;gl;l 
fk;gpr;RUis nkd;ikahd cs;sPlw;w cs;sPlw;w 
fhy;tdhkPl;liu ,izj;Jk; xU Rw;wpid 
cUthf;Ff. nky;ypa fk;gpiag; gad;gLj;jpdhy; 
ey;yJ. Vnddpy; fpilf;Fk; ,ilntspapy; mjpf 
Rw;Wfis Rw;wyhk;. xU typikahd rl;lfhe;jj;jpd; 
cjtpAld;> ghuNlapd; KjyhtJ Nrhjidapy; 
tptupf;fg;gl;lthW kpd;fhw;jj; J}z;ly; gw;wpa Neub 
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mDgtj;ij khztu;fs; ngwyhk;. 
 

 
 

 
ghuNlapd; KjyhtJ Nrhjidia tpsf;Fjy; 

 
 mNJ Neuj;jpy; mit xd;iwtpl;L xd;W tpyFk; NghJ fk;gpr;RUSld; 
njhlu;Gila fhe;jg;ghak; FiwfpwJ. Fhe;jg;ghaf;FiwT xU kd;dpaf;F 
tpiria vjpu;j;jpirapy; J}z;b> xU vjpu;j;jpir kpd;Ndhl;lk; Rw;wpy; gha;fpwJ. 
vdNt fk;gpr;RUs; kw;Wk; fhe;jk; ,ilNa rhu;G ,af;fk; cs;sNghJ 
fhy;tdhkPl;lupy; tpyfk; cs;sJ. 
 
 ,uz;lhtJ Nrhjidapy;> Kjd;ikr;RUs; p ,y; kpd;Ndhl;lk; nry;Yk; 
NghJ mjidr; Rw;wp fhe;jg;Gyk; xd;W cUthfpwJ. ,e;j fhe;jg;Gyj;jpd; 
NfhLfs; mr;RUs; topNaAk;> mUfik Jizf;RUs; s ,d; topNaAk; fle;J 
nry;Yk;. 
 
 Kjd;ikr;Rw;W jpwj;jepiyapy; cs;sNghJ mjpy; kpd;Ndhl;lk; 
gha;tjpy;iy. vdNt> Jizr;RUNshL njhlu;Gila fhe;jg;ghak; RopahFk;. 
 
 vdpDk;> Kjd;ikr;Rw;W %lg;gLk;NghJ mjpfupf;Fk; kpd;Ndhl;lk; 
Kjd;ikr;RUisr; Rw;wp cs;s fhe;jg;Gyj;ij mjpfupf;fpwJ. Mfiahy;> 
Jizr;RUNshL njhlu;Gila fhe;jg;ghak; mjpfupf;fpwJ. mjpfupf;Fk; 
fhe;jg;ghak; Jizr; RUspy; xU fzNeu kpd;Ndhl;lj;ij J}z;LfpwJ. 
 
 Kjd;ikr;rUspy; cs;s kpd;Ndhl;lk; xU epiyahd kjpg;ig mile;j 
gpwF Jizr;RUNshL njhlu;Gila fhe;jg;ghak; khwhJ. vdNt Jizr;RUspy; 
kpd;Ndhl;lk; kiwAk;. 
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   ghuNlapd; ,uz;lhtJ Nrhjidia tpsf;Fjy; 
 mNj Nghy Kjd;ikr; Rw;W jpwf;fg;gLk; NghJ kpd;Ndhl;lk; FiwfpwJ. 
mJ Jizr;RUspd; kdpNdhl;lj;ij vjpu;j;jpirapy; J}z;LfpwJ. vdNt 
vg;Nghnjy;yhk;; Kjd;ikr;RUs; kpd;Ndhl;lj;jpy; khw;wk; cs;sNjh mg;NghJ 
fhy;thdkPl;lupy; tpyfpy; cs;sJ. 
 

kpd;fhe;jj; J}z;lypd; Kf;fpaj;Jtk; 
 
kpd;fhe;jj;J}z;ly; epfo;tpd; gad;ghL ,d;iwa tho;f;ifapy; 
vy;yh ,lq;fspYk; cs;sJ. tPl;L cgNahf rhjdq;fs; Kjy; 
ngupa njhopw;rhiy ,ae;jpuq;fs; tiu> ifNgrp Kjy; fzpdp 
kw;Wk; ,izak; tiu> kpd;rhu fplhu; Kjy; nraw;iff;Nfhs; 
jfty; njhlu;G tiu> midj;Jk; nray;gl kpd;rhuk; Njit. 
kpd;jpwDf;fhd Njit vg;NghJk; mjpfupj;Jf; nfhz;Nl cs;sJ.  
 
kpd;fhe;jj;J}z;ly; epfo;tpd;gb nray;gLk; kpd;dpaw;wpfs; kw;Wk; 
kpd;khw;wpfspd; cjtpAld; kpd;jpwDf;fhd Njit epiwT 
nra;ag;gLfpwJ. vdNt kpd;fhe;jj; J}z;ly; fz;Lgpbg;G 
,y;iynad;why;> kdpjdpd; etPd nrhFR tho;f;if 
rhj;jpakhfhJ. 

 
       ghuNlapd; Nrhjid KbTfs; ,U tpjpfshff; $wg;gl;Ls;sd. 
 
Kjy; tpjp: 
 
 xU %ba Rw;Wld; njhlu;Gila fhe;jg;ghak; khWk;NghNjy;yhk; Rw;wpy; xU 
kpd;dpaf;Ftpir J}z;lg;gLfpwJ. 
 
,uz;lhk; tpjp: 
 
 xU %ba Rw;wpy; J}z;lg;gl;l kpd;dpaf;F tpirapd; vz;kjpg;G> fhyj;ijg; 
nghWj;J Rw;Wld; vz;kjpg;G> fhyj;ijg; nghWj;J Rw;Wld; njhlu;Gila 
fhe;jg;ghak; khwk; tPjj;jpw;F rkkhFk;. 
 
 dtvd;w Neuj;jpy; Rw;Wld; njhlu;Gilafhe;jg;ghak; B

d vd;wmsTkhwpdhy;> 

J}z;lg;gl;l kpd;dpaf;F tpir 
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  Bd

dt


 =  

 
Nkw;fz;l rd;ghl;by; cs;s vjpu;f;FwpahdJ J}z;lg;gl;l kpd;Ndhl;lj;jpd; 

jpiriaj; jUfpwJ. mjid mLj;j ghlg;gFjpapy; fhzyhk;. 
 
N Rw;Wfs; nfhz;l fk;gpr;RUspy; xt;nthU Rw;wpd; gug;Gk; rkkhf 

cs;sthW ,Wf;fkhf Rw;wg;gl;lhy;> xt;nthU Rw;wpd; topNa nry;Yk; ghaKk; 
rkkhFk;. Vdnt fk;gpr;RUspy; J}z;lg;gl;l kpd;dpaf;F tpirahdJ 
 

  Bd
N

dt


 = −  

  
( )Bd N

dt


= −  

 
,q;F

B
N vd;gJghaj;njhlu;Gvdg;gLk;. mJ RUspd; nkhj;j Rw;Wfs; N kw;Wk; 

xt;nthU Rw;Wld; njhlu;Gs;sfhe;jg;ghak; 
B

 Mfpatw;wpd; ngUf;Fj; njhif vd 

tiuaWf;fg;gLfpwJ. 
 
vLj;Jf;fhl;L 
 
 xU cUis tbt rl;lf;fhe;jk; xU tupr;RUspd; mr;rpd; topNa 
itf;fg;gl;Ls;sJ. fhe;jkhdJ mjd; mr;irg; nghUj;J Row;wg;gl;lhy;> RUspy; 
kdpNdhl;lk; J}z;lg;gLkh vd;gijf; fhz;f. 
jPu;T: 
 
 xU cUis tbt fhe;jj;jpd; fhe;jg;Gyk; mjd; mr;irg; nghUj;J 
rkr;rPuhf cs;sJ. fhe;jkhdJ tupr;RUspd; mr;rpd; topNa Row;wg;gLtjhy; 
tupr;RUspy; J}z;lg;gl;l kpd;Ndhl;lk; cUthfhJ. Vnddpy; fhe;jj;jpd; 
Row;rpahy; tupr;RUNdhL njhlu;Gila ghak; khWtjpy;iy. 
 
vLj;Jf;fhl;L 
 
 2Tvd;w xU fhe;jg;Gyj;jpy; 40 Rw;Wfs; kw;Wk; 200 2

cm gug;Gnfhz;l %ba 

RUs; xd;W Row;wg;gLfpwJ. mJ 0.2 tpehb Neuj;jpy; mjd; jsk; Gyj;jpw;F 30˚ 
Nfhzj;jpy; ,Uf;Fk; epiyapy; ,Ue;J> Gyj;jpw;F nrq;Fj;jhf ,Uf;Fk; epiyf;F 
RoYfpwJ. Mjd; row;rpapd; fhuzkhf RUspy; J}z;lg;gLk; kpd;dpaf;F 
tpiriaf; fhz;f. 
 
N = 40 Rw;Wfs;; B = 2 Wb 2

m  
A = 200 2

cm =200 2
10

− 2
m ; 

 
njhlf;fghak;> i

 = cosBA   

 4
2 200 10 cos60

−=     
Vnddpy; 90 30 60 = − =  
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 2
2 10i

− =  Wb 

,Wjpghak;>
f = cosBA  

4
2 200 10 cos0

−=     Vnddpy; 0 =  
2

4 10f

− =  Wb  

 
J}z;lg;gl;l kpd;dpaf;F tpirapd; vz;kjpg;G 
 

 Bd
N

dt


 =  

 
( )2 2

40 4 10 2 10
4

0.2
v

−  − 
= =  

 
vLj;Jf;fhl;L 
 
 xU Neuhd flj;jf;$ba fk;gpahdJ xU Fwpg;gpl;l cauj;jpypUe;J mjd; 
ePsk; fpof;F – Nkw;F jpirapy; cs;sthW fpilkl;lkhf tpor; nra;ag;gLfpwJ. 
mjpy; xU kpd;dpaf;F tpir J}z;lg;gLkh? cdJ tpilia epahag;gLj;Jf. 
 
jPu;T: 
 
Mk;! fk;gpapy; xU kd;dpaf;F tpir J}z;lg;gLk;. Vnddpy; mJ Gtp 
fhe;jg;Gyj;jpd; fpilj;jsf; $Wf;F nrq;Fj;jhf ,aq;FfpwJ. 
 
nyd;]; tpjp: 
 
 n[ukd; ,aw;gpayhsu; n`d;upr; nyd;]; kpd;fhe;jj; J}z;liyg; gw;wp 
jdJ nrhe;j Ma;Tfis Nkw;nfhz;L J}z;;lg;gl;l kpd;Ndhl;lj;jpd; jpiria 
jPu;khdpf;f xU tjpia cUthf;fpdhu;. ,e;j tpjp nyd;]; tpjp vd 
miof;fg;gLfpwJ. 
 
 nyd;]; tpjpapd;gb J}z;lg;gl;l kpd;Ndhl;lj;jpd; jpirahdJ mjd; 
cUthf;fj;jpw;F fhuzkhdij vg;NghJk; vjpu;f;Fk; tpjj;jpy; mikAk;. 
 
 xU fk;gpr; RUNshL njhlu;Gila fhe;jg;ghak; khWk;NghJ Rw;wpy; 
kpd;Ndhl;lk; J}z;lg;gLfpwJ vd;gij ghuNl fz;Lgpbj;jhu;. ,q;F gha khw;wk; 
fhuzkhfTk;> J}z;lg;gl;l kpd;Ndhl;lk; tpisthfTk; cs;sd. tpisthdJ 
vg;NghJk; fhuzj;ij vjpu;f;Fk; vd nyd;]; tpjp $WfpwJ. vdNt J}z;lg;gl;l 
kpd;Ndhl;lk; fhe;jg;gha khw;wj;ij vjpuf;ff;$ba jpirapy; gha Ntz;Lk;. 
 
 nyd;]; tpjpiag; Gupe;J nfhs;s ehk; ,U fhl;rp tpsf;fq;fis fUjp> 
mtw;wpd; %yk; Rw;wpy; J}z;lg;gl;l kpd;Ndhl;lj;jpd; jpiriaf; fhzyhk;. 
 
fhl;rp tpsf;fk;1: 
 
 xU rPuhd fhe;jg;Gyj;ijf; fUJf. mjd; Gyf;NfhLfs; jhspd; jsj;jpw;F 
nrq;Fj;jhfTk; cs;Nehf;fpAk; cs;sd. glk; 4.6 y; fhl;bAs;sthW ,e;j 
Gyf;NfhLfs; FWf;Ff;NfhLfshy; (x) Fwpf;fg;gLfpd;wd. Gyj;jpw;F nrq;Fj;jhf 
cs;sthW xU nrt;tf cNyhf rl;lk; ABCD fhe;jg;Gyj;jpy; itf;fg;gl;Ls;sJ. 



 

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

 

AB vd;w Gak; (fk;gpj; Jz;L) tyJ my;yJ ,lJ Gwkhf efUk; tifapy; 
mikf;fg;gl;Ls;sJ. 
 
 Gak; AB ekf;F tyJ Gwkhf efu;e;jhy;>ABCD rl;lj;jpd; tpopNa nry;Yk; 
Gyf;NfhLfspd; vz;zpf;if (fhe;jg;ghak;) mjpfupf;fpwJ. mjdhy; xU 
kpd;Ndhl;lk; J}z;lg;gLfpwJ. nyd;]; tpjpapy; $wpagb J}z;lg;gl;l kpd;Ndhl;lk; 
gha mjpfupg;ig vjpu;ffpwJ. fhe;jg;ghaj;ij Fiwf;Fk; tifapy; ntspg;Gwk; 
Nehf;fpa jpirapy; kw;nwhU fhe;jg;Gyj;ij Fiwf;Fk; tifapy; ntspg;Gwk; 
Nehf;fpa jpirapy; kw;nwhU fhe;jg;Gyj;ij cUthf;FfpwJ. mJ jw;NghJs;s 
fhe;jg; Gyj;jpw;F vjpu;j;jpirapy; mikAk;. 
 
 ,t;thW J}z;lg;gl;l fhe;jg;Gyf; NfhLfs; rptg;G epw tl;lq;fshy; 
Fwpf;fg;gl;Ls;sd. tyf;if ngUtpuy; tpjpiag; gad;gLj;jp> J}z;lg;gl;l 
fhe;jg;Gyj;jpd; jpirapy; ,Ue;J kpd;Ndhl;lj;jpd; jpir ,lQ;Ropahf cs;sij 
mwpayhk;. 
 
 Gak; AB ,lg;Gwkhf efu;e;jhy; fhe;jg;ghak; FiwfpwJ. mg;NghJ 
J}z;lg;gLk; kpd;Ndhl;lkhdJ fhe;jg;ghaj;ij mjpfupf;Fk;  
 

     
  
   nyd;]; tpjpapd; Kjy; fhl;rp tpsf;fk;  
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tifapy;> mjhtJ cs;Nehf;fpa jpirapy; fhe;jg;Gyj;ij (rptg;G epw 
FWf;Ff;NfhLfs;) cUthf;FfpwJ. mJ Vw;fdNt cs;s fhe;jg;Gyj;jpd; 
jpirapy; mikAk;. vdNt J}z;lg;gl;l kpd;Ndhl;lj;jhy; ghaf;FiwT 
vjpu;f;fg;gLfpwj. ,jpypUe;J J}z;lg;gl;l kpd;Ndhl;lj;jhy; ghaf;FiwT 
vjpu;f;fg;gLfpwJ. ,jpypUe;J J}z;lg;gl;l kpd;Ndhl;lk; tyQ;Ropahf gha;tJ 
njupa tUfpwJ. 
 
fhl;rp tpsf;fk; 2: 
 
 glj;jpy; cs;sthW tlKid tupr;RUis Nehf;fp ,Uf;FkhW xU 
rl;lf;fhe;jj;ij tupr;RUis Nehf;fp efu;j;JNthk;. ,e;j ,af;fk; fk;gpr;RUspd; 
fhe;jg;ghaj;ij mjpfupf;fpwJ. mjdhy; xU kpd;Ndhl;lk; J}z;lg;gLfpwJ. 
J}z;lg;gl;l kpd;Ndhl;lk; gha;tjhy; tupr;RUs; mjd; ,UKidfspYk; fhe;j 
Kidfisf; nfhz;Ls;s fhe;j ,UKidahf khWfpwJ. 
 
 ,e;j Neu;tpy; J}z;lg;gl;l kpd;Ndhl;lj;ij cUthf;Fk; fhuzp fhe;jj;jpd; 
,af;fk; MFk;. nyd;]; tpjpg;gb J}z;lg;gl;l kpd;Ndhl;lk; fk;gpr;rUis Nehf;fpa 
tlKidapd; ,af;fj;ij vjpu;f;Fk; tpjj;jpy; gha Ntz;Lk;. fhe;jj;jpw;F mUfpy; 
cs;s tupr;RUspd; Kid tlKidahf mike;jhy; ,J rhj;jpakhFk;. gpwF 
mJ rl;l fhe;jj;jpd; tl Kidia tpul;Lk; kw;Wk; fhe;jj;jpd; ,af;fj;ij 
vjpu;f;Fk;. tupr;RUspd; fhe;j Kidfis mwpe;Jk; J}z;lg;gl;l tpjpapd; %yk; 
mwpayhk; 
 
 rl;lf;fhe;jj;ij ntspg;Gwkhf efu;j;jpdhy; mUfpy; cs;s tupr;RUspd; 
Kid njd;Kidahf mikAk;. ,J rl;l fhe;jj;jpd; tlKidia ftu;e;J 
,Oj;J> fhe;jj;jpd; tpyfpr; nry;Yk; ,af;fj;ij vjpu;fpwJ. 
 
 ,jd; %yk; J}z;lg;gl;l kpd;Ndhl;lj;jpd; jpiria nyd;]; tpjpapypUe;J 
mwpayhk;. 
 
Mw;wy; khwh epiy: 
 
 nyd;]; tpjpia Mw;wy; khwh tpjpapd; mbg;gilapYk; nka;g;gpf;fyhk;. 
mjd; tpsf;fk; tUkhW nyd;]; tpjpg;gb fhe;jk; xd;W fk;gpr;RUis Nehf;fp 
my;yJ tpyfp efu;j;jg;gLk; NghJ cUthFk; J}z;lg;gl;l kpd;Ndhl;lk; mjd; 
,af;fj;ij vjpf;f Ntz;Lk;. mjd; tpisthf efUk; fhe;jj;jpd; kPJ vg;NghJk; 
xU vjpu;g;G tpir ,Uf;Fk;. 
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   nyd;]; tpjpapd; ,uz;lhk; fhl;rp tpsf;fk; 
 
,e;j vjpu;g;G tpirf;F vjpuhf fhe;jj;ij efu;j;j Ntz;Lnkdpy; Gwf; fhuzpahy; 
Ntiy nra;ag;gl Ntz;Lk;. ,q;F efUk; fhe;jj;jpd; ,ae;jpu Mw;wy; kpd; 
Mw;wyhf khw;wg;gLfpwJ. gpd;du; fk;gpr;RUspy; mJ [Py; ntg;gkhf 
khw;wg;gLfpwJ. mjhtJ Mw;wyhdJ xU tbtj;jpypUe;J kw;nwhU tbtkhf 
khw;wg;gLfpwJ. 
 
  

 
nyd;]; tpjpapd; nray; tpsf;fk; 
 
glj;jpy; fhl;bAs;sthW xU FWfpa jhkpuf;Foha; kw;Wk; 
xU typikahd nghj;jhd; fhe;jk; Mfpatw;iw vLj;Jf; 
nfhs;f. jhkpuf; Fohia nrq;Fj;jhf itj;J mjDs; 
fhe;jj;ij tpor; nra;f. fhe;jj;jpd; ,af;fj;ij 
ftdpj;jhy;> fhe;jkhdJ mjd; ,ay;ghf fPNo tpOk; 
Ntfj;ijtpl nkJthf tpOtijf; fhzyhk;. fhuzk; 
efUk; fhe;jj;jhy; cUthf;fg;gLk; kpd;Ndhl;lk;> mij 
cUthf;fpa fhe;jj;jpd; ,af;fj;ij vg;NghJk; 
vjpu;f;fpwJ. 
 

 
 
vjpu;g;G tpir ,Uf;Fk;. ,e;j vjpu;g;G tpirf;F vjpuhf fhe;jj;ij efu;j;j 
Ntz;Lnkdpy; Gwf; fhuzpahy; Ntiy nra;ag;gl Ntz;Lk;. ,q;F efUk; 
fhe;jj;jpd; ,ae;jpu Mw;wy; kpd; Mw;wyhf khw;wg;gLfpwJ. gpd;du; fk;gpr;RUspy; 
mJ [Py; ntg;gkhf khw;wg;gLfpwJ. mjhtJ Mw;wyhdJ xU tbtj;jpypUe;J 
kw;nwhU tbtkhf khw;wg;gLfpwJ. 
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 nyd;]; tpjpf;F khwhf> J}z;lg;gl;l kpd;Ndhl;lk; mJ cUthff; 
fhuzkhf fhe;jj;jpd; ,af;fj;jpw;F cjTtjhf fUJNthk;. jw;NghJ ehk; 
fhe;jj;ij fk;gpr;RUis Nehf;fp rpwpjsT efu;j;Jk; NghJ> J}z;lg;gl;l 
kpd;Ndhl;lk; fk;gpr;RUis Nehf;fpa fhe;jj;jpd; ,af;fj;jpw;F cjTk;. gpwF 
fhe;jkhdJ vt;tpj Mw;wy; nrytpd;wp fk;gpr;RUis Nehf;fp efuj; Jtq;Fk;. 
gpwF epue;ju ,af;fk; nfhz;l ,ae;jpukhf khWfpeJ. eilKiwapy; mj;jifa 
,ae;jpuk; rhj;jpakw;wJ. vdNt J}z;lg;gl;l kpd;Ndhl;;lk; fhuzpf;F cjTtjhf 
fUjpaJ jtwhFk;. 
 
gpskpq; tyf;if tpjp: 
 
 fhe;jg;Gyj;jpy; xU flj;jp ,aq;Fk; NghJ flj;jpapd; ,af;fk;> fhe;jg;Gyk; 
kw;Wk; J}z;lg;gl;l kpd;Ndhl;lk; Mfpatw;wpd; jpirfis gpskpq; tyf;if tpjp 
$WfpwJ. mJ gpd;tUkhW: 
 

 
gpskpq; tyf;if tjp 

 
tyJ ifapy; ngUtpuy;> Rl;Ltpuy; kw;Wk; eLtpuy; Mfpait 

xd;Wf;nfhd;W nrq;Fj;jhd jpirfspy; ePl;lg;gLfpd;wd. fhe;jg;Gyj;jpd; jpiria 
Rl;LtpuYk;> flj;jp ,aq;Fk; jpiria ngUtpuYk; Fwpj;jhy;> J}z;lg;gl;l 
kpd;Ndhl;lj;jpd; jpiria eLtpuy; Fwpf;Fk;. 

 
gpskpq; ty;if tpjpia kpd;dpaw;wp tpjp vdTk; miof;fyhk;. 

 
vLj;Jf;fhl;L 
 
 glj;jpy; fhl;bAs;sthW Neuhd flj;Jk; fk;gpapy; ghAk; kpd;Ndhl;lk; i 
FiwfpwJ vdpy;> mjd; mUfpy; itf;fg;gl;Ls;s cNyhf rJuRw;wpy; 
J}z;lg;gl;l kpd;Ndhl;lj;jpd; jpiriaf; fhz;f. 
 

 
 

 
 
jPu;T: 
 
 tyf;if tpjpapypUe;J Neuhd fk;gpapdhy; cUthFk; fhe;jg;GykhdJ 
mUfpy; cs;s rJu Rw;wpd; jsj;jpw;F nrq;Fj;jhf cs;Nehf;fpa jpirapy; 
cs;sJ> fk;gpapy; ghAk; kpd;Ndhl;lk; i FiwfpwJ vdpy;> Rw;Wld; njhlu;Gila 
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fhe;jg;ghaKk; FiwfpwJ. mjdhy; Rw;wpy; J}z;lg;gLk; kpd;Ndhl;lk; Vw;fdNt 
cs;s fhe;jg;ghaKk; FiwfpwJ. mjdhy; Rw;wpy; J}z;lg;gLk; kpd;Ndhl;lk; 
Vw;fdNt cs;s fhe;jg;Gyj;jpd; jpirapy;kw;nwhUfhe;jg;Gyj;ij cUthf;fp> 
ghaf;Fiwit vjpu;f;fpwJ. kPz;Lk; tyf;if tpjpiag; gad;gLj;jp> cs;Nehf;fpj; 
J}z;lg;gl;l kpd;Ndhl;lj;jpd; jpir tyf;if tpjpiag; gad;gLj;jp> cs;Nehf;fpj; 
J}z;lg;gl;l fhe;jg;Gyj;jpd; jpirapy; ,Ue;J J}z;lg;gl;l kpd;Ndhl;lj;jpd; jpir 
tyQ;Rop vd;gijf; fhzyhk;. 
 
vLj;Jf;fhl;L 
 
 Rw;wpd; jsj;jpw;F nrq;Fj;jhfr; nry;Yk; fhe;jg;ghakhdJ jhspd; jsj;jpy; 
cs;Nehf;fp cs;sJ. 3 2

(2 3 8 5)B t t t mWb = + + + vd;wnjhlu;gpd;gbfhe;jg;ghak; 

Neuj;ijg; nghUj;Jkhwpdhy;>t =3 s vDk; fhymstpy; nfhLf;fg;gl;lRw;wpy; 
J}z;lg;gLk; kpd;dpaf;Ftpirapd; vz;kjpg;GahJ? Rw;wpd; topNa ghAk; 
kpd;Ndhl;lj;jpd; jpiriaf; fhz;f. 
 

    
 
jPu;T: 
 
 3 2

(2 3 8 5) ; 1; 3B t t t mWb N t s = + + + = =  

 

 
3 2 3

( )
( )

(2 3 8 5) 10

B
d N

i
dt

d
t t t

dt

−


 =

= + + + 
 

3t s= vdpy;> 
3

3

[(6 9) (6 3) 8] 10

80 10 80v mV

−

−

 =  +  + 

=  =
 

 
(ii) Neuk; flf;Fk; NghJ Rw;Wld; njhlu;Gila fhe;jg;ghak; mjpfupf;fpwJ. 
nyd;]; tpjpg;gb J}z;lg;gl;l kpd;Ndhl;lj;jpd; jpir ghamjpfupg;ig vjpu;f;Fk; 
tifapy; ,Uf;F Ntz;Lk;. vdNt> J}z;lg;gl;l kpd;Ndhl;lk; nfhzlf;fg;gl;l 
fhe;jg;Gyj;jpw;F vjpu;jpirapy; xU fhe;jg;Gyj;ij cUthf;Fk; tpjkhf gha;fpwJ. 
,e;j fhe;jg;Gyk; nrq;Fj;jhf ntspNehf;fp cs;sJ. vdNt J}z;lg;gl;l 
kpd;Ndhl;lk; ,lQ;Ropahf gha;fpwJ. 
 
yhud;]; tpirapypUe;J kpd;dpaf;F tpir (Motional emf from Lorentz force) 
 

 l ePsKs;s Neuhd flj;Jk; jz;L AB MdJ xUrPuhdfhe;jg;Gyk; B,y; 
cs;sjhff; fUJf. glj;jpy; fhl;bAs;sthW fhe;jg;GykhdJ jhspd; jsj;jpw;Fk; 
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jz;bd; ePsj;jpw;Fk; nrq;Fj;jhf cs;sJ. jz;lhdJtyJgf;fkhf v

vd;wkhwhjpirNtfj;jpy; ,aq;Ftjhff; nfhz;f. 
 

jz;L ,aq;Fk;NghJ mjpy; cs;s fl;Lwhvyf;l;uhd;fSk; mNj v

jpirNtfj;jpy; fhe;jg;Gyj;jpy; ,aq;Fk;. mjd; tpisthf  
 
fl;Lwh vyf;l;uhd;fs; kPJ B ,y; ,Ue;J A ,d; jpirapy; yhud;]; tpir 

nray;gLfpwJ.  
 
 ( )BF e v B= −   
 
 ,e;j yhud;]; tpirahdJ fl;Lwh vyf;l;uhd;fis Kid A ,y; 
Ftpf;fpwJ. fl;Lwh vyf;l;uhd;fspd; ,e;jf; Ftpay; jz;bw;F FWf;Nf kpd;dOj;j 

NtWghl;il cUthf;fp>BAjpirapy; Evd;wkpd;Gyj;ijNjhw;Wtpf;fpwJ. kpd;Gyk; 

fhuzkhf fl;Lwh vyf;l;uhd;fs; kPJ $Yk; tpirahdJ AB jpirapy; nray;glj; 
njhlq;fk;. mjd; rd;ghlhdJ. 
 

 EF e= − E  
 

A Kidapy; vyf;l;uhd;fs; Ftpfpwtiukpd;Gyk; E,d; vz;kjpg;Gmjpfupj;Jf; 

nfhz;Nl ,Uf;Fk;. rkepiymilAk; tiu EF tpirAk; mjpfupf;fpwJ. rkepiyapy; 

yhud;]; tpir BF kw;Wk; $Yk; tpir EF xd;iwnahd;Wrkd; nra;fpd;wd. A 
Kidapy; fl;Lwh vyf;l;uhd;fs; Nkw;nfhz;L FtpahJ. 

 

 
 
 jz;bd; ,U KidfSf;fpilNa cs;s kpd;dOj;j NtWghL 
 

  
V El

V vBl

=
=

 

 

    
  yhud;]; tpirapypUe;J ,af;f kpd;dpaf;F tpir 
 
 ,e;j kpd;dOj;j NtWghL cUthtjw;F fl;Lwh vyf;l;uhd;fspd; kPjhd 
yhud;]; tpirNa fhuzkhFk;. vdNt mJ cUthf;fpa kpd;dpaf;F tpir 
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  Blv =  
 

,e;j kpd;dpaf;F tpir jz;bd; ,af;fj;jhy; cUthf;fg;gLtjhy; ,J 
ngUk;ghYk; ,af;f kpd;dpf;F tpir vd;wiof;fg;gLfpwJ. nkhj;j kpd;jil R 

nfhz;l xU Gwr;Rw;wpy; Kidfs; Akw;Wk; B ,izf;fg;gl;lhy;>
Blv

i
R R


= =

vd;wkpd;Ndhl;lk; mjpy; ghAk;. kpd;Ndhl;lj;jpd; jpir tyf;if ngUtpuy; 
tpjpapypUe;J mwpag;gLfpwJ. 
 
ghuNl tpjpapy; ,Ue;J ,af;f kpd;dpaf;F tpir kw;Wk; Mw;wy; khwh epiy: 
 
 l mfyk; nfhz;l nrt;tf tbt flj;Jk; Rw;W vd;w rPuhd fhe;jg;Gyj;jpy; 
cs;sjhff; nfhs;f. fhe;jg;Gyk; Rw;wpd; jsj;jpw;F nrq;Fj;jhfTk; cs;Nehf;fpAk; 
cs;sJ. glj;jpy; fhl;bAs;sthW Rw;wpd; xU gFjp fhe;jg;Gyj;jpYk; vQ;rpa 
gFjp ntspNaAk; cs;sd. 
 

     
   ghuNl tpjpapypUe;J ,af;f kpd;dpaf;F tpir 
 

 vvd;wkhwhjpirNtfj;Jld; Rw;Wtyg;Gwkhf ,Of;fg;gl;lhy; 
fhe;jg;Guj;jpw;Fs; ,Uf;Fk; gFjpapd; gug;GFiwAk;. Mjdhy; Rw;Wld; 
njhlu;Gila ghaKk; FiwAk;. ghuNl tpjpg;gb rw;wpy; xU kpd;Ndhl;lk; 
J}z;lg;gl;L> mJ Rw;iw ,Og;gij vjpu;f;Fk; jpirapy; ghAk;. 
 
 fhe;jg;Gyj;jpDs; ,Uf;Fk; Rw;wpd; ePsk; x vdf; nfhs;f. mjd; gug;G lx 
MFk;. Rw;NwhL njhlu;Gila fhe;jg;ghak; 
 

 . cosB

A

B d A BA = =   

  ,q;F = 0˚ kw;Wk; cos 0˚=1 

 
B

BA

Blx

=
 =

  

 Rw;wpd; ,af;fj;jhy; ,e;j fhe;jg;ghak; Fiwtjhy;> J}z;lg;gl;l kpd; 
,af;F tpirapd; vz;kjpg;G 
 

 ( )Bd d
Blx

dt dt


 = =  

 
,q;F B kw;Wk; l Mfpait khwpypfs; MFk;. vdNt 
 



 

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

 

  = Bl
dx

dt
 

  = Blv  
 

 ,q;Fv =
dx

dt
vd;gJRw;wpd; jpirNtfk; MFk;. ,e;j kpd;dpaf;F tpir ,af;f 

kpd;dpaf;F tpir vdg;gLfpwJ. Vnddpy; ,J fhe;jg;Gyj;jpy; Rw;wpd; ,af;fj;jhy; 
cUthdjhFk;. 
 
 nyd;]; tpjpapypUe;J J}z;lg;gl;l kpd;Ndhl;lk; tyQ;Ropahf gha;fpwJ vd 
mwpayhk;. R vd;gJ Rw;wpd; kpd;jil vdpy;> J}z;lg;gl;l kpd;Ndhl;lk;. 
 

 
i

R

Blv
i

R


=

=
  

 
Mw;wy; khwhepiy:  
 

 vvd;wkhwhjpirNtfj;jpy; Rw;iwefu;j;jfhe;jtpirf;Frkkhdvjpu;j;jpirapy; 
nray;gLk; xUkhwhtpirnrYj;jg;glNtz;Lk;. vdNt Rw;iw efu;j;j ,ae;jpu 
Ntiy nra;ag;gLfpwJ. Ntiy nra;ag;gLk; tPjk; my;yJ jpwd;. 
 

 . cosP F v Fv= =   
 Fv=  ,q;F = 0˚ 
 
jw;NghJ fhe;jg;Gyj;jpy; Rw;wpd; ,af;fk; fhuzkhf> mjd; kPj nray;gLk; 
fhe;jtpay; tpiriaf; ehk; fhzyhk;. glj;jpy; fhl;bAs;sthW Rw;wpd; %d;W 

gFjpfspd; kPJ %d;Wtpyf;Ftpirfs; 1 2,F F kw;Wk; 3F nray;gLtjhff; nfhs;f. 
mj;jifa tpyf;F tpirapd; nghJthd rkd;ghL 
 

 dF il B=   
 

 tpirfs; 2F kw;Wk; 3F vz; mstpy; rkkhfTk;> vjpnujpu; jpirapYk; 
cs;sjhy; mit xd;iwnahd;W ePf;fptpLk;. vdNt>glj;jpy; fhl;bAs;sjpirapy; 

tpir 1F kl;Lk; Rw;wpd; ,lJgf;f gpuptpd; kPJ nray;gLfpwJ.  
 

 
1

sin

F il B

F il B

= 
= 

 

,jpy; vd;gJ B kw;Wk; ,lJ gf;f gpuptpd; ePsntf;lu; l ,ilNacs;sNfhzk; 

MFk;. ,q;F mjd; kjpg;G 90˚ MFk;. 
 
 / 

1
sin90F il B il B= = Vnddpy; sin90 1=  
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vvd;wkhwhjpirNtfj;jpy; Rw;Wefu;tjw;F>nrYj;jg;gl;ltpirF MdJtpir 1F

f;Frkkhf ,Uf;fNtz;Lk;. 
 

/ F  = - 1F  
 

(F kw;Wk; 1F Mfpaitvjpnujpu; jpirapy; cs;sjhy;) 
 

vz; kjpg;Gfis kl;Lk; fUjpdhy; 
 
 

1
F F il B= =  

 
 rkd;ghL (4.10) ,y; ,Ue;J i- ,d; kjpg;igg; gpujpapl  
 

  
2 2

Blv
F lB

R

B l v
F

R

 =  
 

=

 

 
 rkd;ghL (4.11) ,y; ,Ue;J Rw;iw fhe;jg;Gyj;jpy; ,Ue;J ,Of;f 
nra;ag;gl;l ,ae;jpu Ntiy tPjk; my;yJ jpwd; 
 

  
2 2

B l v
P Fv

R

 
= =  

 
 

  
2 2 2

B l v
P

R
=   

 
 J}z;lg;gl;l kpd;Ndhl;lk; Rw;wpy; ghAk;NghJ [{y; ntg;gkhjy; 
eilngWfpwJ. Rw;wpy; ntg;g Mw;wy; ntspg;gLk; tPjk; my;yJ ntspg;gLk; jpwd; 
 

   
 
 ,e;j rkd;ghlhdJ (4.13) rkd;ghNl MFk;. Mifahy; Rw;iw efu;j;j 
nra;ag;gl;l ,ae;jpu Ntiy Rw;wpy; ntg;g Mw;wyhf ntspg;gLfpwJ. 
 
vLj;Jf;fhl;L 
 
nrd;idapy; Gtp fhe;jg;Gyj;jpd; fpilj;jsf;$W 40378.7 nT nfhz;l xU 

,lj;jpy; 7.2 m cauKs;s xU fl;blj;jpd; Nkw;Gwj;jpy; ,Ue;J 0.5 m ePsKs;s 
flj;Jk; jz;L jilapd;wp tpOfpwJ. jz;bd; ePsk; Gtpfhe;jg;Gyj;jpd; 
fpilj;jsf;$Wf;F nrq;Fj;jhf ,Ug;gpd;> jz;lhdJ  jiuia njhLk;NghJ 
jz;by; J}z;lg;gl;l kpd;dpaf;F tpiriaf; fhz;f [g= 10 m 2

s
− vdf; nfhs;f].  
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1

2

0.5 ; 7.2 ; 0

10 ; 40378.7
H

l m h m u m s

g m s B nT

−

−

= = =

= =
  

 
jz;bd; ,WjpirNtfk; 
 

   
 
jz;lhdJ jiuiaj; njhLk;NghJ J}z;lg;gl;lkpd;dpaf;Ftpir

H
B lv =  

 

  

9

6

40,378.7 10 0.5 12

242.27 10

242.27

v

V

−

−

=   

= 
= 

 

 
vLj;Jf;fhl;L 
 
 glj;jpy; fhl;bAs;sthW B vd;w fhe;jg;Gyj;jpy; l ePsKs;s jhkpuj;jz;L 
mjd; xUKidiag; nghUj;Jvd;wNfhzj;jpirNtfj;jpy; RoYfpwJ. RoYk; 
jskhdJ Gyj;jpw;F nrq;Fj;jhf cs;sJ. jz;bd; Gyj;jpw;F nrq;Fj;jhf 
cs;sJ. jz;bd; ,U KidfSf;fpilNa J}z;lg;gl;l kpd;dpaf;F tpiriaf; 
fhz;f. 
 

     
jPu;T: 
 
 jz;L cUthf;Fk; tl;lj;jpd; ikaj;jpypUe;J x njhiytpy; dx ePsKs;s 
rpW gFjpiaf; fUJF. ,e;jg; gFjpGyj;jpw;Fnrq;Fj;jhf v x= 
vd;wNeu;Nfhl;LjpirNtfj;jpy; ,aq;Ftjhy; dx gFjpapy; cUthd kpd;dpaf;F 
tpir 
 
  ( )d Bvdx B x dx = =   
 
 jz;lhdJ ,J Nghd;w gy rpW gFjpfisf; nfhz;L> Gyj;jpw;F Fj;jhf 
,aq;FfpwJ. mjd; ,U KidfSf;fpilNa cUthd kpd;dpaf;F tpir 
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Roy; kpd;Ndhl;lq;fs; (EDDY CURRENTS) 
 
 ghuNlapd; kpd;fhe;jj; J}z;ly; tpjpapd;gb> xU flj;jpapd; topNa nry;Yk; 
fhe;jg;ghak; khwphy; mf;flj;jpapy; xU kpd;dpaf;F tpir J}z;lg;gLfpwJ. 
vdpDk; flj;jpahdJ fk;gp my;yJ RUshf ,Uf;f Ntz;bajpy;iy. 
 

     
    Roy; kpd;Ndhl;lq;fs; 
 
 flj;jpahdJ jflhfNth my;yJ jl;lhfNth ,Ue;jhYk; mjDld; 
njhlu;Gila fhe;jg;ghak; khWk;NghJ xU kpd;dpaf;F tpir J}z;lg;gLfpwJ. 
Mdhy;> NtWghL vd;dntdpy; J}z;lg;gl;l kpd;Ndhl;lk;; gha;tjw;F Fwpg;gpl;l 
Rw;Nwh my;yJ ghijNah ,Ug;gjpy;iy. mjd; tpisthf> J}z;lg;gl;l 
kpd;Ndhl;lq;fs; xU Gs;spia ikakhff; nfhz;L tl;lg;ghijfspy; nry;fpd;wd. 
,e;j kd;Ndhl;lq;fs; ePu;r;Roiyg; Nghd;W ,Ug;gjhy; ,it Roy; kpd;Ndhl;lq;fs; 
vd;W miof;fg;gLfpd;wd. mit /Nghfhy;l; kpd;Ndhl;lq;fs; vd;Wk; 
miof;fg;gLfpd;wd. 
 
fhl;rp tpsf;fk;: 
 
 Roy; kpd;Ndhl;lq;fs; cUthtij xU vspa fhl;rp tpsf;fk; %yk; 
fhzyhk;. glj;jpy; fhl;bAs;sthW xU typikahd kpd;fhe;jj;jpd; 
KidfSf;fpilNa miyTwf; $ba tifapy; cs;s xU Xriyf; fUJf. 
 
 Kjypy; kpd;fhe;jk; epWj;jg;gl;l epiyapy; Cry; rpwpJ ,lk;ngau;e;J 
tplg;gLfpwJ. mjdhy; miyTwj;njhlq;Fk; Cry;> Xa;T epiyia miltjw;F 
Kd; mjpf vz;zpf;ifapyhd miyTfis Nkw;nfhs;fpwJ. fhw;Wj;jil kl;LNk 
jilAW tpir Mfk;. 
 
 kpd; fhe;jk; ,aq;Fepiyapy; cs;sNghJ Crypd; tl;L miyTw;why;> Roy; 
kpd;Ndhl;lq;fs; mjpy; cUthfpd;wd. mit miytpid vjpu;f;fpd;wd. Roy; 
kpd;Ndhl;lq;fspd; typikahd jilAW tpirahdJ xU rpy miyTfSf;F 
cs;shfNt Criy Xa;Tepiyf;F nfhz;L tUk;. 
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  Roy; kpd;Ndhl;lq;fspd; nray; tpsf;fk; 
 
 vdpDk; glk; (,) ,y; fhl;bAs;sthW tl;by; rpy Jisfs; ,l;lhy;> Roy; 
kpd;Ndhl;lq;fs; Fiwf;fg;gLfpd;wd. CryhdJ jw;NghJ Xa;Tepiyf;F tUKd; 
mjpfkhd miyTfis Nkw;nfhs;fpwJ. ,j Crypd; tl;by; Roy; kpd;Ndhl;lk; 
cUthtij njspthf tpsf;FfpwJ. 
 
Roy; kpd;Ndhl;lq;fspd; FiwghLfs;: 
 
 flj;jpapy; Roy; kpd;Ndhl;lq;fs; ghAk;NghJ mjpf mstpyhd Mw;wy; 
ntg;g tbtpy; ntspg;gLfpwJ. Roy; kpd;Ndhl;lk; gha;tjhy; Vw;gLk; Mw;wy; 
,og;G jtpu;f;f ,ayhjJ. Mdhy; jFe;j eltbf;iffs; %yk; ,jidg; 
ngUksT Fiwf;fyhk;. 
 
 Roy; kpd;Ndhl;l ,og;ig rpWkkhf Fiwf;Fk; tifapy; kpd;khw;wp 
cs;sfk; kw;Wk; kpd;Nkhl;lhu; RUsp (Armature) Mfpatw;iw tbtikg;gJ 
Kf;fpakhFk;. ,e;j ,og;Gfisf; Fiwf;f kpd;khw;wpapd; cs;sfk; xd;Wld; xd;W 
fhg;gplg;gl;l rpW jfLfshy; cUthf;fg;gLfpd;wd. kpd;Nkhl;lhUf;F 
fk;gpr;Rw;Wfs; fhg;gplg;gl;l fk;gpfspd; njhFg;ghy; cUthf;fg;gLfpd;wd. mjpf 
mstpyhd Roy; kpd;Ndhl;lq;fs; gha;tij gad;gLj;jg;gl;l kpd;fhg;G 
mDkjpf;fhJ. vdNt ,og;Gfs; rpWkkhff; Fiwf;fg;gLfpd;wd. 
 

     
  (m)kpd;khw;wpapd; cs;sfj;jpd; fhg;gplg;gl;l nkd;jfLfs; 
 

      
  (M) kpd;Nkhl;lhupd; fhg;gplg;gl;l fk;gpr;Rw;Wfs; 
 

Kjy; glj;jpy; fhl;bAs;sthW fk;gpapd; 
fPo;Kidapy; njhq;Fk; xU typikahd 
fhe;jj;ijf; nfhz;L xU Criy 
cUthf;Ff. mjd; mbapy; xU 
fz;zhbj;jl;il itj;J mjid miyTwr; 
nra;J mJ Xa;T epiyf;F tu MFk; 
Neuj;ijf; Fwpf;fTk;. 
 
mLj;J ,uz;lhtJ glj;jpy; cs;sthW 
miyTWk; fhe;jj;jpw;F mbapy; xU 
cNyhfj;jl;il itj;J Cry; Xa;Tepiyf;F 
tUtjw;fhd Neuj;ij Fwpf;fTk;. ,uz;lhtJ 
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Neu;tpy;> fhe;jkhdJ tpiuthf Xa;Tepiyf;F 
tUfpwJ. Vnddpy; cNyhfj;jl;by; cUthd 
roy; kpd;Ndhl;lq;fs; fhe;jj;jpd; 
miyTfis vjpu;f;fpd;wd. 

vLj;Jf;fhl;L: 
 
rk msT kw;Wk; epiw nfhz;l xU Nfhstbt fy; kw;Wk; Nfhztbt cNyhfg; 
ge;J xNu cauj;jpy; ,Ue;J tpor; nra;ag;gLfpd;wd. fy; my;yJ cNyhfg;ge;J> 
,jpy; vJ Gtpg;gug;ig Kjypy; te;jilAk;? cdJ tpilia epahag;gLj;Jf. 
fhw;W cuha;T ,y;iynadf; fUJf. 
 
tpil: 
 
cNyhfg;ge;ij tpl fy; Kd;djhf Gtpg;gug;ig te;jilAk;. fhuzk;> Gtpf; 
fhe;jg;Gyj;jpd; topNa cNyhfg;ge;J tpOk;NghJ mjpy; Roy; kpd;Ndhl;lq;fs; 
cUthfp mjd; ,af;fj;ij vjpu;f;Fk;. Mdhy; fy;ypy; Roy; kpd;Ndhl;lq;fs; 
VJk; cUthfhjjhy; mJ jilapd;wp tpOfpwJ. 
 
Roy; kpd;Ndhl;lq;fspd; gad;ghLfs;: 
 
 Rpy Neu;Tfspy; Roy; kpd;Ndhl;lk; cUthdJ tpUk;gj;jfhjJ vd;whYk; 
kw;w; rpy Neu;Tfspy; mJ gaDs;sjhf ,Uf;fpwJ mtw;wpy; rpytw;iw 
fhz;Nghk; 
 

i. kpd;J}z;ly; mLg;G 
ii. Roy; kpd;Ndhl;lj; jLg;gp 
iii. Roy; kpd;Ndhl;l Nrhjid 
iv. kpd;fhe;jj; jliAWjy; 

 
i. kpd;J}z;ly; mLg;G (Induction stove) 
 

    
   kpd;J}z;ly; mLg;G 
 
 Fiwe;j Mw;wy; Efu;Tld;> tpiuthfTk;> ghJfhg;ghfTk; czitr; rikf;f 
kpd;J}z;ly; mLg;G gad;gLfpwJ. riff;Fk; gFjpf;F fPo; fhg;gplg;gl;l fk;gpahy; 
,Wf;fkhfr; Rw;wg;gl;l fk;gpr;RUs; cs;sJ. jFe;j nghUshy; nra;ag;gl;l 
rikay; ghj;jpuk; rikf;Fk; gfjpf;F Nky; itf;fg;gLfpwJ. mLg;ig ,af;Fk; 
NghJ> RUspy; ghAk; khWjpir kpd;Ndhl;lk; mjpf mjpu;ntz; nfhz;l khWjpir 
fhe;jg;Gyj;ij cUthf;FfpwJ. mJ kpf typikahd Roy; kpd;Ndhl;lq;fis 
rikf;Fk; ghj;jpuj;jpy; cUthf;FfpwJ. ghj;jpuj;jpy; cUthFk; Roy; 
kpd;Ndhl;lq;fs; [{y; ntg;gkhjyhy; mjpf msT ntg;gj;ij cz;lhf;fp 
mjidg; gad;gLj;jp czT rikf;fg;gLfpwJ. 
 
 Fwpg;G: tPl;L cgNahf khWjpir kpd;Ndhl;lj;jpd; mjpu;ntz; mjpf 
mjpu;ntz; nfhz;l khWk; fhe;jg;Gyj;ij cUthf;Ftjw;fhf fk;gpr;RUSf;F 
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toq;Ftjw;F Kd;du; 50-60 Hz ,y; ,Ue;J 20 – 40 KHz Mf 
mjpfupf;fg;gLfpwJ.  
 
ii. Roy; kpd;Ndhl;lj;jLg;gp (Eddy current brake) 
 
 ,e;j Roy; kpd;Ndhl;lj; jLg;gp mikg;G nghJthf mjpNtf ,uapy;fspYk;> 
cUSk; tz;bfspYk; (roller coasters) gad;gLfpwJ. typikahd kpd;fhe;jq;fs; 
jz;lthsq;fSf;F rw;W NkNy nghUj;jg;gLfpd;wd. ,uapiy epWj;Jtjw;F 
kpd;fhe;jq;fs; ,af;F epiyf;F nfhz;L tug;gLfpd;wd. ,e;j fhe;jq;fspd; 
fhe;jg;Gyk; jz;lthsq;fspy; Roy; kpd;Ndhl;lq;fisj; J}z;b mit ,uapypd; 
,af;fj;ij vjpu;f;Fk; my;yJ jLf;Fk;. ,JNt Neupay; Roy; kpd;Ndhl;lj; jLg;gp 
MFk;. 
 

    
  (m) Neupay; Roy; kpd;Ndhl;lj; jLg;gp 
 

    
   (M) tl;l tbt Roy; kpd;Ndhl;lj; jLg;gp 
 
 rpy Neu;Tfspy; ,uapy; rf;fuj;Jld; tl;lj;jl;lhdJ nghJ cUisj;jz;L 
%yk; ,izf;fg;gLfpwJ. xU kpd;fhe;jj;jpd; KidfSf;fpilNa jl;lhdJ Roy 
itf;fg;gLfpwJ. jl;bw;Fk; fhe;jj;jpw;Fk; ,ilNa rhu;G ,af;fk; cs;sNghJ 
jl;by; Roy; kpd;Ndhl;lq;fs; cUthfp mJ ,uapiy epWj;JfpwJ. ,JNt tl;l 
tbt Roy; kpd;Ndhl;lj; jLg;gp MFk;. 
 
iii. Roy; kpd;Ndhl;lr; Nrhjid (Eddy current  testing) 
 
 nfhLf;fg;gl;l khjpup (specimen) xd;wpd; cs;s Nkw;Gu ntbg;Gfs;> fhw;Wf; 
Fkpo;fs; Nghd;w FiwghLfis fz;lwptjw;fhd vspikahd gOJ Vw;gLj;jhj 
Nrhjid Kiwfspy; ,JTk; xd;whFk;. fhg;gplg;gl;l fk;gpr;RUs; xd;wpw;F 
khWjpir fhe;jg;Gyj;ij cUthf;Fk; tifapy; khWjpir kpd;Ndhl;lk; 
mspf;fg;gLfpwJ. ,e;j fk;gpr;RUis Nrhjidg; gug;gpy; Roy; kpd;Ndhl;lk; 
J}z;lg;gLfpwJ. gug;gpy; kw;Wk; tPr;rpy; khw;wj;ij cUthf;Ffpd;wd ,jid 
NtWtopfspy; fz;lwpayhk;. ,t;thwhf khjpupapy; cs;s FiwghLfs; 
fz;lwpag;gLfpd;wd. 
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   Roy; kpd;Ndhl;lr; Nrhjid 
 
iv. kpd;fhe;jj; jilAWjy; (Electro magnetic damping) 
  
 fhy;tdhkPl;lupd; RUspr; Rw;W (Armature winding) xU NjdpUk;G 
cUisapd; kPJ Rw;wg;gl;Ls;sJ. RUspd; Rw;W tpyfyile;jJk; NjdpUk;G 
cUisf;Fk; Mu tif fhe;jg;Gyj;jpw;Fk; ,ilNa cs;s rhu;G ,af;fk; Roy; 
kpd;Ndhl;lj;ij cUisapy; J}z;LfpwJ. Roy; kpd;Ndhl;lk; gha;tjhy; 
cz;lhFk; jilAW tpir RUspr; Rw;iw cldbahf Xa;Tepiyf;F nfhz;L 
tUfpwJ. MfNt fhy;tdhkPl;lu; epiyahd tpyfiyf; fhl;LfpwJ. ,J 
kpd;fhe;jj; jilAWjy; vdg;gLfpwJ. 
 

    
     kpd;Nfhe;jj; jilAWjy; 
jd; kpd;J}z;ly; (SELF - INDUCTION) 
 
mwpKfk;: 
 
 kpd;J}z;b vd;gJ mjd; topahf kpd;Ndhl;lk; ghAk;NghJ fhe;jg;Gyj;jpy; 
Mw;wiyr; Nrkpf;f cjTk; xU rhjdk; MFk;. glj;jpy; fhl;bAs;s 
fk;gpr;RUs;fs;> tupr;RUs;fs; kw;Wk; tl;l tupr;RUs;fs; Mfpait tof;fkhd 
vLj;Jf;fhl;Lfs; MFk;. 
 
 kpd;J}z;ly; vd;gJ xU  Rw;wpy; ghAk; kpd;Ndhl;;l khw;wj;jpd; fhuzkhf 
(jd; kpd;J}z;ly;) my;yJ mjDld; fhe;jtpayhf njhlu;Gs;s mUfik Rw;wpy; 
ghAk; kpd;Ndhl;l khw;wj;jpd; fhuzkhf (gupkhw;W kpd;J}z;ly;) kpd;dpaf;F 
tpiria cUthf;Fk; kpd;J}z;bfspd; gz;ghFk;. jd; kpd;J}z;ly; kw;Wk; 
gupkhw;W kpdJ}z;ly; gw;wp ehk; mLj;j gFjpapy; fw;fyhk;. 
 

     
   kpd;J}z;bf;fhd vLj;Jf;fhl;Lfs; 
 
jd; kpd;J}z;ly; 
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 xU fk;gpr;RUs; topNa ghAk; kpd;Ndhl;lk; mjidr; Rw;wp xU 
fhe;jg;Gyj;ij cUthf;Fk;. vdNt> fhe;jg;Gyj;jpd; fhe;jg;ghakhdJ me;j 
fk;gpr;RUSlNdNa njhlu;G nfhz;bUf;Fk;. kpd;Ndhl;lj;ij khw;Wtjd; %yk; 
,e;j ghak; khw;wg;gl;lhy;> mNj fk;gpr;RUspy; xU kpd;dpaf;Ftpir 
J}z;lg;gLfpwJ. ,e;j epfo;T jd; kpd;J}z;ly; vdg;gLk;. J}z;lg;gl;l kpd; 
,af;FtpirahdJ jd; kpd;J}z;lg;gl;l kpd;dpaf;F tpir vd miof;fg;gLfpwJ. 
 

    
    jd; kpd;J}z;ly; 
 
 NRw;Wfs; nfhz;l fk;gpr;RUspy; xt;nthU 
RUNshLnjhlu;Gilafhe;jg;ghak; 

B


vdf;nfhz;lhy;>fk;gpr;RUNshLnjhlu;Gilankhj;jghak; N
B

  (ghaj;njhlu;G) 

fk;gpr;RUspy; ghAk; kpd;Ndhl;lj;jpw;F Neu;j;jftpy; cs;sJ. 
 

    
 
 tpfpj khwpyp L fk;gpr;RUspd; jd; kpd;J}z;ly; vz; vdg;gLk;. ,J jd; 

kpd;J}z;ly; Fzfk; vdTk; miof;fg;gLfpwJ. i = 1A vdpy;>L = N B
 . 

fk;gpr;RUspd; jd; kpd;J}z;ly; vz; my;yJ RUf;fkhf kpd;J}z;ly; vd;gJ 1A 
kpd;Ndhl;lk; ghAk;NghJ mf;fk;gpr;RUspy; Vw;gLk; ghaj;njhlu;G vdg;gLk;. 
 
 kpd;Ndhl;lk; i Neuj;ijg; nghUj;J khwpdhy;> mjpy; xU kpd;dpaf;F tpir 
J}z;lg;gLfpwJ. ghuNlapd; kpd;fhe;jj;J}z;ly; tpjpapypUe;J ,e;j jd; 
kpd;J}z;lg;gl;l kpd;dpaf;F tpirahdJ 

 
( ) ( )B

d N d Li

dt dt


 = − = −  

 
(rkd;ghL 4.15 I gad;gLj;J) 
 

 
 
 Nkw;fz;l rkd;ghl;by; cs;s vjpu;FwpahdJ jd; kpd;J}z;lg;gl;l 
kpd;dpaf;F tpir fhyj;ijg; nghUj;J kpd;Ndhl;lk; khWtij vg;NghJk; 
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nghUj;J kpd;Ndhl;lk; khWtij vg;NghJk; vjpu;f;fpwJ vd;gij czu;j;JfpwJ. 
di/dt = 1 A 1

s
− , vdpy; L=- . fk;gpr;RUs; xd;wpy; kpd;Ndhl;lk; khWk; tPjk; 1 A 1

s
−

vDk; NghJmf;fk;gpr;RUspy; J}z;lg;gLk; vjup kpd;dpaf;F tpir fk;gpr;RUspd; 
jd; kpd;J}z;ly; vz; vdTk; tiuaWf;fg;gLfpwJ. 
 
kpd;J}z;lypd; myF 
 
 kpd;J}z;ly; xU ];Nfyu; MFk;. ,jd; myF 1

Wb A
− my;yJ Vs

1
A

− . ,J 

n`d;wp (H) vdTk; mstplg;gLfpwJ. 1 H = 1 1
Wb A

− =1 Vs
1

A
− . 

 
kpd;J}z;ly; gupkhztha;g;ghL 2 2 2

M L T A
− − . 

 
 i = 1A kw;Wk; 

B
N =1ntgu;-Rw;Wfs;; vdpy;>L = 1H. 

 
 vdNt> fk;gpr;RUs; xd;wpy; ghAk; 1A kpd;Ndhl;lk; XuyF ghaj;njhlu;ig 
cUthf;fpdhy;> mf;fk;gpr;RUspd; jd; kpd;J}z;ly; vz; xU n`d;wp MFk;. 
 

 1
1di As

dt
−= kw;Wk;  = -1 Vvdpy;>L = 1H 

 
 vdNt>fk;gpr;RUs; xd;wpy; kpd;Ndhl;lk; khWk; tPjk; 1

1As
− vDk; 

NghJ>fk;gpr;RUspy; J}z;lg;gLk;> vjpu; kpd;dpaf;Ftpir 1v vd mikAkhdhy; 
mf;fk;gpr;RUspd; jd; kpd;J}z;ly; vz; xU n`d;wp MFk;. 
 
kpd;J}z;lypd; Kf;fpaj;Jtk; 
 
 11 Mk; tFg;gpy; ehk; epiykk; gw;wp mwpe;Jnfhz;Nlhk;. Neu;f;Nfhl;L 
,af;fj;jpy; epiykj;jpd; msthf epiw cs;sJ. mNj tifapy; tl;l 
,af;fj;jpy; Roy; epiykj;jpd; msthf epiykj;jpUg;Gj;jpwd; cs;sJ (XI 
,aw;gpay; ghlg;Gj;jfj;jpy; gFjpfs; 3.2.1 kw;Wk; 5.4 If; fhz;f). nghJthf> 
epiykk; vd;gJ mjd; epiyapy; Vw;gLk; khw;wj;jpd; vjpu;g;G vdg;gLfpwJ. 
 
 ,ae;jputpay; ,af;fj;jpy; epiw kw;Wk; epiykj;jpUg;Gjpwd; Mw;Wk; mNj 
gq;fpid xU kpd;Rw;wpy; kpd;J}z;ly; Mw;WfpwJ. xU Rw;W %lg;gl;lhy;> 
mjpfupf;Fk; J}z;LfpwJ. ,e;j kpd;dpaf;F tpir Rw;wpy; Vw;gLk; kpd;Ndhl;l 
mjpfupg;ig vjpu;f;fpwJ. ,NjNghy; xU Rw;W jpwf;fg;gl;lhy;> FiwAk; 
kpd;Ndhl;lk; vjpu;j;jpirapy; xU kpd;dpaf;F tpir J}z;LfpwJ. mJ jw;NghJ 
kpd;Ndhl;lk; Fiwtij vjpu;f;fpwJ. 
 
 ,t;thwhf> fk;gpr;RUspd; kpd;J}z;ly; kpd;Ndhl;lj;jpy; Vw;gLk; ve;j 
khw;wj;ijAk; vjpu;j;J mjd; njhlf;f epiyapNyNa guhkupf;f KaYfpwJ. vdNt 
kpd;epiykk; vdTk; miof;fg;gLfpwJ. 
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J}z;lg;gLk; kpd;dpaf;F tpir khWk; kpd;Ndhl;lj;ij vjpu;j;jy; 

 
ePz;l tupr;RUspd; jd; kpd;J}z;ly; vz; 
 
 l ePsKk; A FWf;Fntl;Lg;gug;Gk; nfhz;l ePz;l tupr;RUs; xd;iwf; 
fUJf. tupr;RUspd; XuyF ePsj;jpy; cs;s Rw;Wfspd; vz;zpf;if (my;yJ 
Rw;W mlu;j;jp) n vd;f. tupr;RUspd; topNa i vd;w kpd;Ndhl;lk; ghAk;NghJ 
rPuhd fhe;jg;Gyk; xd;W tupr;RUspd; mr;rpd; jpirapy; cUthfpwJ. 
Tupr;rUspDs; ve;jnthU Gs;spapYk; cs;s fhe;jg;Gyk; (gFjp 3.9.3 If; fhz;f) 
 
 B ni=   

 
tupr;RUspd; topNa nry;Yk; fhe;jGyf;NfhLfs; xt;nthU Rw;WlDk; 

njhlu;G nfhs;fpwJ. xU Rw;Wld; njhlu;G nfhz;l fhe;jg;ghak; 
 

 
xU ePz;l tupr;RUspd; jd; kpd;J}z;ly; vz; 

 

 
 

tupr;RUspd; N Rw;Wld; njhlu;G nfhz;l fhe;jg;ghak; my;yJ nkhj;j 

fhe;jg;ghaj; njhlu;G (nkhj;jr; Rw;Wfspd; vz;zpf;if N MdJ N=n l) 
 

 
 rkd;ghLfs; (4.15) kw;Wk; (4.17) I xg;gpl 
 
  2

L n Al=   
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 Nkw;fz;l rkd;ghl;bypUe;J kpd;J}z;lyhdJ tupr;RUspd; tbtj;ijAk; 
(Rw;W mlu;j;jp n> FWf;F ntl;Lg;gug;G A> ePsk; l) kw;Wk; tupr;RUspDs; cs;s 
Clfj;ijAk; nghUj;J mikAk;. 

r
 xg;Gikcl;GFjpwd; nfhz;lkpd;fhg;Gg; 

nghUshy; tupr;RUs; epug;gg;gl;lhy;> 
 

   
 
xU kpd;J}z;bapy; Nrkpf;fg;gl;l Mw;wy;: 
 
 Rw;W xd;wpy; kpd;Ndhl;lj;ijr; nrYj;Jk; NghJ> kpd;J}z;lyhdJ 
kpd;Ndhl;lk; mjpfupg;gij vjpu;f;fpwJ. vdNt Rw;wpy; kpd;Ndhl;lj;ij 
Vw;gLj;Jtjw;F vjpu;g;G tpirf;F vjpuhf Gwf;fhuzpfs; %yk; Ntiy 
nra;ag;gLfpwJ. ,t;thW nra;ag;gl;l Ntiy fhe;j epiy Mw;wyhf 
Nrkpf;fg;gLfpwJ. 
 
 kpd;J}z;bapd; kpd;jil Gw;f;fzpf;fj;jf;f mstpy; cs;sjhff; nfhs;Nthk;. 
mjd; kpd;J}z;ly; tpisit kl;Lk; fUJNthk;. ve;j xU Neuk; t-,y; 
J}z;lg;gl;l kpd;dpaf;F tpir 
 

  
di

L
dt

 = −  

 
 dq vd;w kpd;D}l;lj;ij dt Neuj;jpy; vjpu;g;G tpirf;F vjpuhf 

efu;j;Jtjw;F nra;ag;gLk; Ntiy dw vd;f.  
 

    
 
 i vd;w kpd;Ndhl;lj;ij Vw;gLj;Jtjw;F nra;ag;gl;l nkhj;j Ntiy 
 

   
 
 nra;ag;gl;l ,e;j Ntiy> fhe;j epiyMw;wyhf Nrkpf;fg;gLfpwJ. 
 

  21

2
BU Li =  

Mw;wy; mlu;j;jp vd;gJ tupr;RUspd; cs;Ns XuyF gUkdpy; Nrkpf;fg;gl;l 
Mw;wy; MFk;. mjd; kjpg;G. 
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vLj;Jf;fhl;L 
 
 xg;Gik cl;GFjpwd; 800 nfhz;l xU ,Uk;G cs;sfj;jpd; kPJ 500 
Rw;Wfs; nfhz;l tupr;RUs; xd;W Rw;wg;gl;Ls;sJ. tupr;RUspd; ePsk; kw;Wk; Muk; 
KiwNa 40 cm kw;Wk; 3 cm MFk;. tupr;RUspy; kpd;Ndhl;lk; Ropapy; ,Ue;J 

3A f;F 0.4 nehb Neuj;jpy; khwpdhy;> mjpy; J}z;lg;gl;l ruhrup 
kpd;dpaf;Ftpiriaf; fzf;fpLf. 
 
jPu;T: 
 
 N = 500Rw;Wfs;; 800;

r
 =  

 
40 0.4 ; 3 0.03 ;

3 0 3 ; 0.4

l cm m r cm m

di A dt s

= = = =
= − = =

 

 

   
 
vLj;Jf;fhl;L 
 
fhw;W cs;sfk; nfhz;l xU tupr;RUspd; jd; kpd;J}z;ly; cz; 4.8 mH MFk;. 
mjd; cs;sfk;> ,Uk;G cs;sfkhf khw;wg;gl;lhy; mjd; jd; kpd;J}z;ly; vz; 
1.8H Mf khWfpwJ. ,Uk;gpd; xg;Gik cl;GFj;jpwidf; fzf;fpLf. 
 
jPu;T: 
 
Lfhw;W= 4.8 x 3

10
− H 

 
L,Uk;G= 1.8 H 
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gupkhw;W kpd;J}z;ly; (Mutual Induction): 
 
 fk;gpr;RUs; xd;wpd; topNa ghAk; kpd;Ndhl;lk; Neuj;ijg; nghUj;J 
khwpdhy;> mjdUfpy; cs;s fk;gpr;RUspy; kpd;dpaf;F tpir J}z;lg;gLfpwJ. 
,e;j epfo;T gupkhw;W kpd;J}z;ly; vdg;gLfpwJ. ,e;j kpddpaf;F tpir gupkhw;W 
kpd;J}z;lg;gl;l kpd;dpaf;F tpir gupkhw;W kpd;J}z;lg;gl;l kpd;dpaf;F tpir 
vdg;gLk;. 
 

    
    

gupkhw;W kpd;J}z;ly; 
 xd;Wf;nfhd;W mUfpy; itf;fg;gl;l ,U fk;gpr;RUs;fisf; fUJf. 

1
i

vd;wkpd;Ndhl;lk; fk;gpr;RUs; 1-,d; topNanry;Yk;NghJcUthFk; 
fhe;jg;GykhdJfk;gpr;RUs; 2-Yk; njhlu;Gnfhs;fpwJ. 
 
 fk;gpr;RUs; 1-d; fhuzkhf fk;gpr;RUs; 2-d; xU Rw;Wld; 
njhlu;Gnfhz;lfhe;jg;ghak; 

21
 vd;f. 

2
N Rw;Wfs; nfhz;lfk;gpr;RUs; 2-cld; 

njhlu;Gnfhz;lnkhj;jfhe;jg;ghakhdJ (
2 21

N  )>fk;gpr;RUs; 1-,y; ghAk; 

kpd;Ndhl;lj;jpw;FNeu;j;jftpy; cs;sJ. 
 

   
 
 ,q;Ftpfpjkhwpyp

21
M vd;gJfk;gpr;RUs; 1-Ir; rhu;e;J fk;gpr;RUs; 2-,d; 

gupkhw;W kpd;J}z;ly; vz; MFk;. ,J gupkhw;W kpd;J}z;ly; vz; MFk;. ,J 
gupkhw;W kpd;J}z;ly; Fzfk; vdTk; miof;fg;gLfpwJ. 

1
i =1Avdpy;>

21
M =

2 21
N  . 
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vdNt 1Akpd;Ndhl;lk; fk;gpr;RUs; 1-,y; ghAk;NghJ> fk;gpr;RUs; 2-,y; Vw;gLk; 
ghaj;njhlu;G gupkhw;Wkpd;J}z;ly; vz; 

21
M vdg;gLk;. 

 
 kpd;Ndhl;lk; 

1
i MdJNeuj;ijg; nghUj;J khwpdhy;> fk;gpr;RUs; 2-,y; 

xUkpd;dpaf;Ftpir
2

  J}z;lg;gLfpwJ. 

 
 ghuNlapd; kpd;fhe;jj;J}z;ly; tpjpg;gb> ,e;j gupkhw;W kpd; 
J}z;lg;gl;lkpd;dpaf;Ftpir

2
 MdJ 

 

   
 
 Nkw;fz;l rkd;ghl;by; cs;s vjpu;f;FwpahdJ> gupkhw;W kpd;J}z;lg;gl;l 
kpd;dpaf;Ftpir Neuj;ijg; nghUj;Jkpd;Ndhl;lk; 

1
i khWtijvg;NghJk; vjpu;f;fpwJ 

vd;gijf; fhl;LfpwJ. 11 1
di

As
dt

−= vdpy;>
21

M =
2

−  

 
fk;gpr;RUs; 1-,y; kpd;Ndhl;lk; khWk; tPjk; 1

1As
− vDk; NghJfk;gpr;RUs; 2-,y; 

J}z;lg;gLk; vjpu; kpd;dpaf;F tpir>gupkhw;Wkpd;J}z;ly; vz; 
21

M vdTk; 

tiaWf;fg;gLfpwJ. 
 
,JNghy fk;gpr;RUs; 2-,d; topNanry;Yk; kpd;Ndhl;lk; 

1
i Neuj;ijg; 

nghUj;Jkhwpdhy;> fk;gpr;RUs; 1-,y; kpd;dpaf;F tpir  J}z;lg;gLfpwJ. vdNt> 
 

   
 ,q;F

12
M vd;gJfk;gpr;RUs; 2-Ir; rhu;e;J fk;gpr;RUs; 1-,d; gupkhw;W 

kpd;J}z;ly;vz; MFk;. nfhLf;fg;gl;l xU Nrhb fk;gpr;RUs;fSf;F gupkhw;W 
kpd;J}z;ly; vz; rkkhFk;. 
 
 mjhtJ

21
M =

12
M = M 

 
 nghJthf ,U fk;gpr;RUs;fSf;fpilNa cs;s gupkhw;W kpd;J}z;lyhdJ 
fk;gpr; RUs;fspd; msT> tbtk;> Rw;Wfspd; vz;zpf;if mtw;wpd; rhu;G 
mikg;GKiw kw;Wk; Clfj;jpd; cl;GFj;jpwd; Mfpatw;iwr; rhu;e;jJ. 
 
gupkhw;W kpd;J}z;ly; vz;zpd; myF: 
 
 gupkhw;W kpd;J}z;ly; vz;zpd; myFk; n`d;wp (H) MFk;. 
  
 

1
i =1A kw;Wk; 

2 21
N  =1ntgu; - Rw;Wfs; vdpy;>

21
M =1H. 
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 vdNt> fk;gpf;RUs; 1-,y; ghAk; 1A kpd;Ndhl;;lk; fk;gpr;RUs; 2-,y; XuyF 
ghaj; njhlu;ig cUthf;fpdhy;> fk;gpr;RUs;fSf;F ,ilapyhd gupkhw;W 
kpd;J}z;ly; vz; xU n`d;wp MFk;. 
 

 11 1
di

As
dt

−= kw;Wk; 
2

 =-1vvdpy;>
21

M =1H. 

 
 vdNt>fk;gpr;RUs; 1-,y; kpd;Ndhl;lk; khWk; tPjk; 1

1As
− vDk; 

NghJfk;gpr;RUs; 2-,y; J}z;lg;gLk; vjpu; kpd;dpaf;Ftpir 1v vd mikAkhdhy;> 
fk;gpr;RUs;fSf;F ,ilapyhd gupkhw;W kpd;J}z;ly; vz; xU n`d;wp MFk;. 
 
,U ePz;l nghJ mr;R nfhz;l tupr;RUs;fSf;fpilNa gupkhw;W kpd;J}z;ly; 
vz;: 
 
 rkePsk; l nfhz;l ,uz;L nghJ-mr;R tupr;RUs;fisf; fUJf. 
tupr;RUs;fspd; Muq;fSld; xg;gpLk; NghJ mtw;wpd; ePsk; mjpfkhjyhy;> 
tupr;RUs;fSf;F cl;Gwk; cUthFk; fhe;jg;Gyk; rPuhdjhf mikAk;. NkYk; 
Kidfspy; Vw;gLk; rPuw;w fhe;jg;Gy; tpisT (fringing effect) Gwf;fzpf;fj;jf;fJ 

vdf;nfhs;Nthk;. glk; 4.23 ,y; fhl;bAs;sthW A1 kw;Wk; A2 vd;gd 

tupr;RUs;fspd; FWf;Fntl;Lg;gug;Gfs; vd;f. A2 -I tpl A1 ngupaJ vd;Nghk;. 

,tw;wpd; Rw;W mlu;j;jpfs; KiwNa n1 kw;Wk; n2 MFk;. 
 

   
  ,U ePz;l nghJ mr;R nfhz;l tupr;RUs;fspd; gupkhw;W kpd;J}z;ly; 
 
 tupr;RUs; 1-,d; topNaghAk; kpd;Ndhl;lk; 

1
i vd;f. mjDs; cUthFk; 

fhe;jg;Gyk; 
  

1 1 1
B n i=   

 
 tupr;RUs; 2-,d; topNa nry;Yk; ,e;j fhe;jGyf;NfhLfs; mjd; xt;nthU 
Rw;WlDk; njhlu;G nfhs;fpwJ. tupr;RUs; 2-,y; xU Rw;Wld; njhlu;G nfhz;l 
fhe;jg;ghak; 
 

   
 
 tupr;RUs; 2-,y; cs;s N2 Rw;Wld; njhlu;G nfhz;l fhe;jg;ghak; my;yJ 
nkhj;j fhe;jg;ghaj; njhlu;G 
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rkd;ghLfs; (4.20) kw;Wk; (4.21) I xg;gpl 

 
21 1 2 2

M n n A l=   
 

,JNt tupr;RUs; 1-Ig; nghUj;J tupr;RUs; 2-,d; gupkhw;W kpd;J}z;ly; 
vz;zpw;fhd (

21
M ) NfhitMFk;. ,JNghd;Nw fPo;fz;lthW tupr;RUs; 2-Ig; 

nghUj;J tupr;RUs; 1-,d; gupkhw;Wkpd;J}z;ly; vz; 
12

M -If; fhzyhk;. 

 
tupr;RUs; 2-,d; topNaghAk; kpd;Ndhl;lk; 

1
i vdpy;>mjDs; cUthf;Fk; 

fhe;jg;Gyk;  
  
 

2 2 2
B n n i=   

  
 ,e;jfhe;jg;Gyk; 

2
B tupr;RUs; 2-d; cs;Gwk; rPuhfTk;> ntspg;Gwk; 

Vwf;Fisa RopahfTk; ,Uf;Fk;. vdNt>tupr;RUs; 1-,y; fhe;jg;Gyk; 
2

B

cs;stpisTg;gug;G (effective area) 
2

A MFk;. gug;G
1

Amy;y. tupr;RUs; 1-,y; xU 

Rw;Wld; njhlu;G nfhz;l fhe;jg;ghak;.  
 

 
2

12 2 2 2 2 2
. ( )

A

B d A B A n i A = = =   

 
 tupr;RUs; 1-,y; cs;s N1Rw;Wld; njhlu;G nfhz;l fhe;jg;ghak; my;yJ 
nkhj;j fhe;jg;ghaj; njhlu;G 
 
 

1 12
N  =

1 2 2 2
( )( )n l n i A Vnddpy; 

1 1
N n l=  

1 12 2 2 2 2
( )N n n A l i =   

Vnddpy; 
1 12

N  =
12

M
2
i  

 
 

12 2
M i =

1 2 2 2
( )n n A l i  

 
vdNt> ehk; ngWtJ 
 
 /

12
M =

1 2 2
n n A l  

  
rkd;ghL (4.22) kw;Wk; (4.23) ,y; ,Ue;J ehk; ,t;thW vOjyhk;. 
 
 

12
M =

21
M = M 

 
 nghJthf ,U ePz;l nghJ-mr;R tupr;RUs;fSf;F ,ilNaahd gupkhw;W 
kpd;J}z;ly; vz; MdJ 
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  M =
1 2 2

n n A l  
 

xg;Gikcl;GFjpwd; 
r

 nfhz;lkpd;fhg;GClfk; tupr;RUs;fSf;F cl;Gwk; 

,Ue;jhy;>  

 
  M = 

1 2 2
n n A l  

 
(my;yJ) M = 

1 2 2
n n A l  

 
vLj;Jf;fhl;L 
 
 KjyhtJ fk;gpr;RUspy; ghAk; kpd;Ndhl;lk; 2A ,y; ,Ue;J 10 A Mf 0.4 

tpehbapy; khWfpwJ. ,uz;lhtJ fk;gpr;RUspy; 60mV kpd;dpaf;F tpir 
J}z;lg;gl;lhy;> ,U fk;gpr;RUs;fSf;F ,ilNa cs;s gupkhw;W kpd;J}z;ly; 
vz;izf; fhz;f. NkYk; KjyhtJ fk;gpr;RUspy; ghAk; kpd;Ndhl;lk; 4A ,y; 

,Ue;J 16A Mf 0.03 tpehbapy; khWk;NghJ> ,uz;lhtJ tpiriaf; fzf;fpLf. 
J}z;lg;gl;l kpd;dpaf;F tpirapd; vz;kjpg;ig kl;Lk; fUJf. 
 
jPu;T: 
 
Neu;T (i): 
  

  
Neu;T (ii): 
 

  
 
(i) Kjy; fk;gpr;RUisg; nghUj;J ,uz;lhtJ fk;gpr;RUspd; gupkhw;W 
kpd;J}z;ly; vz; 
 

  
 
(ii) Kjy; fk;gpr;RUspy; kpd;Ndhl;lk; khWk; tPjj;jhy; ,uz;lhtJ fk;gpr;RUspy; 
J}z;lg;gl;l kpd;dpaf;F tpir 
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vLj;Jf;fhl;L  
 
 glj;jpy; fhl;bAs;sthW> ,uz;L xU-js> nghJ-mr;R nfhz;l tl;l 
fk;gpr;RUs;fs; A kw;Wk; B-If; fUJf. fk;gpr;RUs; A-,d; Muk; 20cm kw;Wk; 

fk;gpr;RUs; B-,d; Muk; 2cm MFk;. fk;gpr;RUs;fs; A kw;Wk; B-,y; Muk; cs;s 

Rw;Wfs; KiwNa 200 kw;Wk; 1000 MFk;. fk;gpr;RUs; A-Ig; nghUj;J fk;gpr;RUs; 

B-,d; gupkhw;W kpd;J}z;ly; vz;izf; fzf;fpLf. fk;gpr;RUs; A-,y; cs;s 

kpd;Ndhl;lk; 2A ,y; ,Ue;J 6A Mf 0.04 tpehbapy; khwpdhy;> fk;gpr;RUs; B-
,y; J}z;lg;gl;l kpd;dpaf;F tpir kw;Wk; me;jf; fzj;jpy; fk;gpr;RUs; B 
topNaahd fhe;jg;ghak; khWk; tPjk; Mfpatw;iwf; fzf;fpLf. 
 

    
jPu;T: 
 

  
 
fk;gpr;RUs; A-,y; ghAk; kpd;Ndhl;lk; 

A
i vd;f. tl;l fk;gpr;RUs; A-apd; ikaj;jpy; 

cs;sfhe;jg;Gyk; 
A

B MdJ 
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J}z;lg;gl;l kpd;kpaf;Ftpiria cUthf;Fk; Kiwfs; 
 
mwpKfk; 
 
 kpd;dpaf;Ftpir vd;gJ xU kpd;Rw;wpd; topahf kpd;D}l;lj;ijr; 
nrYj;jf;$ba Mw;wy; %yj;jpd; gz;ghFk;. cz;ikapy; ,J xU tpiray;y 
vd;gij ehk; Vw;fdNt mwpe;Js;Nshk;. ,J> KOr;Rw;wpd; topahf XuyF 
kpd;D}l;lj;ij efu;j;Jtjw;Fr; nra;ag;gl;lNtiyahFk; 1

J C
− my;yJNthy;l; vd;w 

myfpdhy; msf;fg;gLfpwJ. 
 
 kpd;dpaf;F tpiria mspf;ff;$ba Mw;wy; %yq;fspd; rpy 
vLj;Jf;fhl;Lfs; tUkhW: kpd; Ntjpfyd;fs> ntg;g kpd;rhjdq;fs;> #upa 
xspf;fyd;fs; kw;Wk; kpd;dpaw;wpfs; MFk;. ,tw;wpy; ngupa mstpyhd kpd; 
cw;gj;jpf;F jpwd; kpFe;j ,ae;jpuq;fshd kpd;dpaw;wpfs; gad;gLfpd;wd. 
 
 ghuNlapd; kpd;fhe;jj;J}z;ly; tpjpapd;gb> xU Rw;Wld; njhlu;Gila 
fhe;jg;ghaj;jpy; khw;wk; Vw;gl;lhy; mr;Rw;wpy; xU kpd;dpaf;F tpir 
J}z;lg;gLfpwJ. ,e;j kpd;dpaf;F tpir J}z;lg;gl;l kpd;dpaf;F tpir vdg;gLk;. 
J}z;lg;gl;l kpd;dpaf;F tpirapd; vz; kjpg;ghdJ Nkw;fz;l rkd;ghl;bypUe;J 
fPo;fz;l VNjDk; xU topapy; fhe;jg;ghaj;ij khw;wp> kpd;dpaf;F tpiria 
cUthf;fyhk; vd;gJ njspthfpwJ. 
 

  
 

(i) fhe;jg;Gyj;ij (B) khw;Wtjd; %yk;  

(ii) fk;gpr;RUspd; gug;ig (A) khw;Wtjd; %yk; kw;Wk; 

(iii) fhe;jg;Gyj;ijr; rhu;e;j fk;gpr;RUspd; jpiraikg;ig ( ) khw;Wtjd; 
%yk; 

 
 
fhe;jg;Gyj;ij khw;Wtjd; %yk; kpd;dpaf;Ftpiriaj; J}z;Ljy; 
 
 ghuNlapd; kpd;fhe;jj;J}z;ly; guNrhjidapy; ,Ue;J xU Rw;wpd; topNa 
nry;Yk; fhe;jg;Gyj;jpd; ghaj;ij khw;Wtjd; %yk; xU kpd;dpaf;F tpir 
J}z;lg;gLfpwJ vd fz;lwpag;gl;lJ. fhe;jg;gha khw;wkhdJ (i) kpd; Rw;W 

kw;Wk; fhe;j;jpw;F ,ilNa cs;s rhu;G ,af;fk; (Kjy; Nrhjid) (ii) mUfpy; 
cs;s Rw;wpy; ghAk; kpd;Ndhl;lj;ij khw;Wjy; (,uz;lhtJ Nrhjid) 
Mfpatw;why; Nkw;nfhs;sg;gLfpwJ. 
 
fk;gpr;RUspd; gug;ig khw;Wtjd; %yk; kpd;dpaf;Ftpiriaj; J}z;Ljy; 
 
 glj;jpy; fhl;bAs;sthW l ePsKs;s flj;Jk; jz;L xU nrt;tf cNyhfr; 

rl;lj;jpy; v jpirNtfj;jpy; ,lJGwkhf efu;tjhff; nfhs;f. 

,e;jnkhj;jmikg;Gk; Bvd;wrPuhdfhe;jg;Gyf;NfhLfs; jhspd; jsj;jpw;F 



 

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

 

nrq;Fj;jhf> cs;Nehf;fpa jpirapy; cs;sd. jz;lhdJ  AB-,y; ,Ue;J DC-
f;F dt Neuj;jpy; efUk;NghJ rl;lk; cs;slf;fpa gug;G FiwfpwJ. mjdhy; 
rl;lj;jpd; topNaahd fhe;jg;ghaKk; FiwfpwJ. 
 

      
rl;lk; cs;slf;fpa gug;ig khw;Wtjd; %yk;  

kpd;dpaf;F tpiriaj; J}z;Ljy; 
dt Neuj;jpy; Vw;gLk; fhe;jg;gha khw;wk; 

   dB= Bx gug;gpy; Vw;gLk; khw;wk; 
   =Bx Area ABCD 
   = Blvdt  Vnddpy; gug;GABCD = l (vdt) 

   (my;yJ) Bd

dt


  = Blv 

 fhe;jg;gha khw;wk; fhuzkhf rl;lj;jpy; kpd;dpaf;Ftpir J}z;lg;gLfpwJ. 
J}z;lg;gl;l kpd;dpaf;F tpirapd; vz;kjpg;G 
 

    = Bd

dt


 

    = Blv    (4.27) 
 ,e;j kpd;dpaf;F tpir ,af;f kpd;dpaf;Ftpir vdg;gLk;. gpskpq; tyf;if 
tpjpapypUe;J J}z;lg;gl;l kpd;Ndhl;lj;jpd; jpir tyQ;Ropahf cs;sJ vd 
mwpayhk;. 
 
vLj;Jf;fhl;L 4.14 
 
 rPuhd fhe;jg;Gyk; 0.4T y; 0.03m2 gug;G nfhz;l tl;l CNyhftl;L xd;W 
RoYfpwJ. Row;rp mr;rhdJ tl;bd; ikak; topahfTk; mjd; jsj;jpw;F 
nrq;Fj;jhfTk; mike;Js;sJ. NkYk; Row;rp mr;rhdJ fhe;jg;Gyj;jpd; jpirf;F 
,izahf cs;sJ. tl;L xU tpehb Neuj;jpy; 20 Row;rpfis epiwT nra;fpwJ. 

tl;bd; kpd;jil 4 vdpy;> mjd; mr;Rf;Fk; tpspk;Gf;Fk; ,ilNa J}z;lg;gLk; 
kpd;dpaf;Ftpir kw;Wk; tl;by; ghAk; J}z;lg;gl;l kpd;Ndhl;lk; Mfpatw;iwf; 
fzf;fpLf.  
 
jPh;T: 
   A = 0.03 m2; B =0.4 T; f= 20 rps ;  

   R = 4 
 xU tpdhb Neuj;jpy; tl;L Vw;gLj;jpa gug;G = tl;bd; gug;G x mjph;ntz; 

   = 0.03x 20 
   = 0.6 m2 
 J}z;lg;gl;l kpd;dpaf;F tpir  

  = fhe;jg;ghak; khWk; tPjk;  
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J}z;lg;gl;l kpd;Ndhl;lk;  
 

    
 
4.4.4. fhe;jg;Gyj;ijr; rhh;e;J fk;gpr;RUspy; rhh;Gj; jpiraikg;ig khw;Wtjd; 
%yk; kpd;dpaf;Ftpiriaj; J}z;Ljy; 
 
 B vd;w rPuhd fhe;jg;Gyj;jpy; N Rw;Wfs; nfhz;l nrt;tf fk;gpr;RUs; 
xd;W itf;fg;gl;Ls;sjhff; fUJf. fk;gpr;RUshdJ Gyj;jpw;F nrq;Fj;jhf 

cs;s mr;irg; nghUj;J  vd;w Nfhzj;jpirNtfj;Jld; ,lQ;Ropahfr; 
RoYfpwJ. 
 

 
fhe;jg;Gyj;jpw;F Fj;jhf jsj;ijf; nfhz;Ls;s fk;gpr;RUspd; Nkw;Gwj; Njhw;wk;. 

 
 

 
fk;gpr;RUs; = t vd;w Nfhzk; Row;wg;gl;Ls;sJ 

 

 Neuk; = 0 vDk; NghJ> RUspd; jsk; Gyj;jpw;F nrq;Fj;jhf cs;sJ. 

RUSld; njhlh;G nfhz;l ghak; mjd; ngUk kjpg;G  m = BA If; 
nfhz;bUf;Fk; (,q;F A vd;gJ RUspd; gug;G MFk;.)  
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 t tpdhb Neuj;jpy;> fk;gpr;RUs; ,lQ;Ropahf  (=t) vd;w Nfhzk; 

Row;wg;gLfpwJ. ,e;j epiyapy; njhlh;G nfhz;l ghakhdJ mcos t- Mf 

,Uf;Fk;. ,J RUspd; jsj;jpw;F nrq;Fj;jhf cs;s m -d; $W MFk;. 

jsj;jpw;F ,izahd $W (msin t) kpd; fhe;jj;J}z;lypy; gq;Nfw;gjpy;iy. 
vdNt> tpyf;fg;gl;l epiyapy; fk;gpr;RUspd; ghaj;njhlh;G  

    
ghuNlapd; tpjpg;gb> me;jf; fzj;jpy; J}z;lg;gl;l kpd;dpaf;F tpir  
 

 
 

 
fk;gpr;RUshdJ mjd; njhlf;f epiyapypUe;J 90 Row;wg;gl;lhy;  sin t = 

1 vdNt J}z;lg;gl;l kpd;dpaf;F tpirapd; ngUk kjpg;G 
    

 
 vdNt mf;fzj;jpy; J}z;lg;gl;l kpd;dpaf;F tpirahdJ Neuf; Nfhzj;jpd; 

(t) 
    

   (4.28) 
 

ird; rhh;ghf khWtijj; njhpe;J nfhs;syhk;. J}z;lg;gLk; kpd;dpaf;F tpir 
kw;Wk; Neuf;Nfhzj;jpw;F ,ilNaahd tiuglk; xU ird; tisNfhlhf 



 

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

 

mikAk;. ,e;j tifapy; khWk; kpd;dpaf;Ftpir ird; tbt kpd;dpaf;Ftpir 
my;yJ khWjpir kpd;dpaf;F tpir vdg;gLk;. 
 ,e;j khWjpir kpd;dpaf;Ftpir xU %ba Rw;Wf;F mspf;fg;gl;lhy;> ird; 
tisNfhL tbtpy khWfpd;w kpd;Ndhl;lk; mjpy; gha;fpwJ. ,e;j kpd;Ndhl;lk; 
khWjpir kpd;Ndhl;lk; vdg;gLk;. mjid gpd;tUkhW vOjyhk;. 

   i = Im  sin t  (4.29) 
,q;F Im vd;gJ J}z;lg;gl;l kpd;Ndhl;lj;jpd; ngUk kjpg;G MFk;. 
 
vLj;Jf;fhl;L 4.15 
 600 Rw;Wfs; kw;Wk; 70 cm2 gug;G nfhz;l nrt;tf fk;gpr;RUs; xd;W 0.4 T 
vd;w fhe;jg;Gyj;jpw;F nrq;Fj;jhd mr;irg; nghUj;J RoYfpwJ. fk;gpr;RUs; 
epkplj;jpw;F 500 Row;rpfs; epiwT nra;jhy;> fk;gpr;RUspd; jskhdJ (i) 

Gyj;jpw;F Fj;jhf (ii) Gyj;jpw;F ,izahf kw;Wk; (iii) Gyj;Jld; 60 Nfhzk; 
rha;thf cs;sNghJ J}z;lg;gLk; kpd;dpaf;F tpiriaf; fzf;fpLf. 
jPh;T: 

 
   

 

 

 
 
4.5. khWjpir kpd;Ndhl;l kpd;dpaw;wp (AC GENERATOR) 
4.5.1. mwpKfk; 
 khWjpir kpd;Ndhl;l kpd;dpaw;wp (AC kpd;dpaw;wp) my;yJ kpd;dhf;fp 
vd;gJ Mw;wy; khw;wk; nra;Ak; fUtpahFk;. ,J fk;gpr;RUs; my;yJ 
Gyf;fhe;jj;ij Row;Wtjw;F gad;gLk; ,ae;jpu Mw;wiy kpd; Mw;wyhf 
khWfpwJ. ,y;yq;fs; kw;Wk; njhopw;rhiyfspy; gad;gLk; nghpa mstpyhd 
kpd;jpwid kpd;dhf;fp cw;gj;jp nra;fpwJ.  
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AC kpd;dpaw;wp kw;Wk; mjd; ghfq;fs ; 
 

4.5.2. jj;Jtk; 
 kpd; fhe;jj;J}z;ly; tpjpg;gb kpd;dhf;fpfs; Ntiy nra;fpd;;wd. flj;jpf;Fk;> 
fhe;jg;gGyj;jpw;Fk; ,ilapyhd rhh;G ,af;fk; flj;jpAld; njhlh;Gila 
fhe;jg;ghaj;ij khw;WfpwJ. ,jdhy; flj;jpapy; kpd;dpaf;FtpirahdJ 
J}z;lg;gLfpwJ. ,e;j kpd;dpaf;Ftpirapd; vz;kjpg;ig ghuNlapd; 
kpd;fhe;jj;J}z;ly; tpjpapy; ,Ue;Jk;> mjd; jpiria gpskpq; tyf;if tpjpapy; 
,Ue;Jk; mwpayhk;. 
 
4.5.3. mikg;G 
 kpd;dhf;fpahdJ epiyap (Stator) kw;Wk; Royp (Rotor) vd ,U ngUk; 
ghfq;fisf; nfhz;Ls;sJ. mtw;wpd; ngaUf;Nfw;wgb epiyap epiyahfTk;> 
Royp Rod;W nfhz;Lk; cs;sd. tzpfhPjpapyhd kpd;dhf;fpfspy; RUspr; Rw;W 
(Armature winding) epiyapYk; Gyf;fhe;jkhdJ (Field magnet) RoypapYk; 
nghUj;jg;gLfpd;wd. 
 
 epiyap> Royp kw;Wk; mtw;Wld; njhlh;Gila gpwghfq;fspd; mikg;G 
tptuq;fs; fPNo nfhLf;fg;gl;Ls;sd. 

i) epiyap (Stator)  

 
epiyap kw;Wk; mjd; ghfq;fs; 
 

RUspr; Rw;W nghUj;jg;gl;Ls;s epiyahd gFjp epiyap vdg;gLk;. mJ epiyap 
rl;lk;> epiyap cs;sfk; kw;Wk; RUspr; Rw;W Mfpa %d;W ghfq;fisf; 
nfhz;Ls;sJ. 
 
epiyap rl;lk; (Stator frame) 
 ,J epiyap cs;sfk; kw;Wk; RUspr; Rw;Wfis rhpahd epiyapy; 
jhq;fpg;gpbf;f gad;gLk; ntspg;Gw rl;lk; MFk;. epiyap rl;lj;jpy; cs;s 
Jisfs; %yk; cs;sfj;jpw;F Njitahd fhw;Nwhl;l trjp jug;gLfpwJ. 
 
epiyap cs;sfk; (Stator core)  
 epiyap cs;sfk; my;yJ RUsp cs;sfk; ,Uk;G my;yJ v/F cNyhff; 
fyitapy; Md cs;sPlw;w cUisahFk;. Roy; kpd;Ndhl;l ,og;Gfisf; 
Fiwg;gjw;F fhg;gplg;gl;l jfLfshy; cs;sfk; fl;lg;gLfpwJ. RUspr; Rw;Wfis 
nghUj;Jk; tifapy; cs;sfj;jpd; cl;Gwkhf thpj;Jisfs; ( Slots) 
ntl;lg;gl;Ls;sd.  
 
RUspr; Rw;W (Armature winding)  
 epiyap cs;sfj;jpy; cs;s thpj;Jisfspy; mike;Js;s fk;gpr;RUs;fs;> 
RUspr; Rw;Wfs; vdg;gLk;. kpd;dhf;fpapd; tifiag; nghUj;J xd;W my;yJ 
xd;Wf;F Nkw;gl;l fk;gpr;RUs;fs; nghUj;jg;gLfpd;wd. 
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RUspr; Rw;Wfs ; 

 
 nghJthf ,U tifahd Rw;Wfs; gad;gLj;jg;gLfpd;wd. mit i) 
XuLf;Fr; Rw;Wfs; kw;Wk; ii) <uLf;Fr; Rw;Wfs;. XuLf;Fr; Rw;Wfspy;> fk;gpr; 
RUshdJ xNu mLf;fhf thpj;Jisapy; mike;Js;sJ. <uLf;Fr; Rw;Wfspy; 
fk;gpr;RUshdJ ,U mLf;Ffshf gphpf;fg;gl;L Nkw;Gw mLf;F kw;Wk; mbg;Gw 
mLf;F vd cs;sJ. 
 
ii) Royp (Rotor) 
 RoypahdJ fhe;jg;Gy fk;gpr;Rw;Wfisf; (Magneticfield winding) 
nfhz;Ls;sJ. Neh;j;jpir kpd;Ndhl;l %yk; (DC source) xd;wpdhy; 
fk;gpr;Rw;Wfspy; fhe;jg;Gyk; Vw;gLj;jg;gLfpwJ. fhe;jg;Gy fk;gpr;Rw;Wfspd; 
Kidfs; xU Nrhb eOT tisaq;fSld; ,izf;fg;gl;L> Royp Royf;$ba 
jz;Lld; ,izf;fg;gl;bUf;Fk;. eOT tisaq;fs; RoypAld; Nrh;e;J 
RoYfpd;wd. Neh;j;jpir kpd;Ndhl;l %yk; kw;Wk; fhe;jg;Gy fk;gpr;Rw;Wfs; 
,ilNa ,izg;ig Vw;gLj;j eOT tisaq;fspd; kPJ njhlh;r;rpahf 
eOtpr;nry;Yk; ,U J}hpiffs; gad;gLj;jg;gLfpd;wd. 
 
 ,U tifahd Roypfs; gad;gLj;jg;gLfpd;wd. mit i) JUj;j JUt 
Royp ii) cUisj;JUt Royp MFk;.  
 
JUj;Jt JUtr; Royp (Salient pole rotor)  

 
JUj;Jt JUt 2 -Kidr; Royp 

 
AC kpd;dpaw;wpd; mikg;G (Njh;Tf;F cupajd;W)  

 kpd;dhf;fpahdJ epiyap (Stator) kw;Wk; Royp (Rotor) vd ,U ngUk; 
ghfq;fisf; nfhz;Ls;sJ. epiyap kw;Wk; Royp Mfpatw;wpd; mikg;igg; Ghpe;J 
nfhs;tjw;fhf ,g;gFjp nfhLf;fg;gl;Ls;sJ. 
 
i) epiyap (stator) 

epiyap %d;W ghfq;fisf; nfhz;Ls;sJ. mit epiyap rl;lk;> epiyap 
cs;sfk; kw;Wk; RUspr; Rw;Wfs; 
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ii) Royp (Rotor) 
 RoypahdJ xNu jz;by; nghUj;jg;gl;Ls;s fhe;jg;Gyf; fk;gpr;Rw;Wfs;> 
eOT tisaq;fs; kw;Wk; J}hpiffisf; nfhz;Ls;sJ. 
 

 
  JUj;Jt JUt           Gy fk;gpr;Rw;Wfs; eOT       epiyap cs;sfk; kw;Wk; Royp 

6 Kid Royp      tisaq;fs kw;Wk; J}hpiffs 
        nfhz;l JUj;Jt JUt 6–Kid Royp 

  
,e;j tifr; Roypapy; cs;s JUtq;fs; JUj;jpf; nfhz;Ls;sthW 
mike;Js;sd. Fwpg;gpl;l vz;zpf;ifapyhd JUj;jpf;nfhz;bUf;Fk; JUtq;fspd; 
mbg;gFjp RoypAld; ,Wf;fpg; gpizf;fg;gl;Ls;sd. ,it ngUk;ghYk; FiwNtf 
kpd;dhf;fpfspy; gad;gLj;jg;gLfpwJ. JUj;Jt JUt 2 – Kid RoypahdJ 
glj;jpy; fhl;lg;gl;Ls;sJ. 
 
cUisj; JUt Royp (Cylindrical pole rotor)  

 
cUisj; JUt 2 – Kidr; Roypapd; FWf;F – 

ntl;Lj;Njhw;wk ; 
 

 ,e;j tifr; Royp jpz;k cUisahy; MdJ. cUisapd; ntspg;Gw 
gug;gpy; mjd; ePsthl;by; thpj;Jisfs; (Slots) ntl;lg;gl;Ls;sd. ,J mjpNtf 
kpd;dhf;fpfSf;F Vw;wjhFk;.  
 
 J}z;lg;gLk; khWjpir kpd;dpaf;F tpirapd; mjph;ntz;> Roypapd; 
Ntfj;jpw;F Neh;j;jftpy; cs;sJ. mjph;ntz;iz khwhky; epiyepWj;Jtjw;F 
RoypahdJ khwh Ntfj;jpy; Roy Ntz;Lk;. 
 
 ,it kpd;dhf;fpfspd; nghJthd mikg;G tpguq;fs; MFk;. 
fl;likf;fg;gLk; kpd;dhf;fpapd; tifiag; nghUj;J JUtq;fspd; vz;zpf;if 
JUt tif> fk;gpr;Rw;Wfspd; vz;zpf;if kw;Wk; RUspr; Rw;Wfspd; tif 
Mfpait xd;Wf;nfhd;W khWgLfpd;wd.  
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 xU fl;l kw;Wk; %d;W fl;l kpd;dhf;fpfspd; mikg;G Ntiy nra;Ak; 
tpjk; Mfpatw;iwg; ghh;g;Nghk;.  
 
4.5.4. epiyahd RUspr; Rw;W – RoYk; Gy kpd;dhf;fpapd; ed;ikfs; 
 
 nghJthf kpd;dhf;fpfs; mjpf kpd;Ndhl;lk; kw;Wk; mjpf kpd;dOj;j 
NtWghL nfhz;Ls;s ,ae;jpuq;fs; MFk;. epiyahd RUspr; Rw;W – RoYk; Gy 
mikg;G gy ed;ikfisf; nfhz;lJ. mtw;wpy; rpy tUkhW. 
 

1) J}hpifj; njhlh;Gfisg; gad;gLj;jhky; kpd;Ndhl;lkhdJ Neubahf epiyap 
gFjpapy; nghUj;jg;gl;Ls;s Kidfspy; ,Ue;J ngwg;gLfpwJ. 

2) Epiyahd RUspr; Rw;iw kpd;fhg;G nra;tJ vspikahdjhFk;. 
3) eOTk; njhlh;Gfspd; (eOT tisaq;fs;) vz;zpf;if Fiwf;fg;gl;Ls;sJ. 

NkYk; eOTk; njhlh;Gfs; Fiwe;j kpd;dOj;j Neh;j;jpir kpd;Ndhl;l 
%yj;jpw;F kl;LNk gad;gLfpd;wd. 

4) RUspr; Rw;Wfs; ,ae;jputpay; jiftpd; fhuzkhf cUf;Fiytijj; 
jLf;Fk; tifapy; mjpf cWjpahf mikf;f KbAk;. 

 
4.5.5 xU fl;l khWjpir kpd;Ndhl;l kpd;dpaw;wp 
 xU fl;l AC kpd;dpaw;wp;apy;> RUspr; Rw;Wfs; njhlh; ,izg;gpy; xNu 

Rw;whf mikf;fg;gl;L xU–fl;l kpd;dpaf;Ftpir cUthf;fg;gLfpwJ. vdNt ,J 
xU-fl;l kpd;dhf;fp vdg;gLfpwJ. 

 
nrt;tfr; Rw;W kw;Wk; 2 -Kid Roypiaf; nfhz;l epiyap cs;sfk;. 

 

vspa tif AC kpd;dpaw;wp ,q;F tpthpf;fg;gl;Ls;sJ. 2 thpj;Jisfisf; 

nfhz;l epiyap cs;sfk; xd;iw fUJf. thpj;Jiwfspy; flj;jpfs; PQ kw;Wk; 

RS nghUj;jg;gl;L nrt;tf Rw;W PQRS cUthf;fg;gLfpwJ. RoypahdJ 2–
Kidj; JUj;J JUtq;fisf; nfhz;Ls;sJ. ,tw;wpd; Gy Rw;Wfis Neh;j;jpir 
kpd;Ndhl;l %yk; fhe;jkhf;FfpwJ. 
 
nray;ghL 
 Rw;W PQRS epiyahfTk; kw;Wk; jhspd; jsj;jpw;F Fj;jhfTk; cs;sJ. 
Gyr; Rw;Wfs; topNa kpd;Ndhl;lk; nrYj;jg;gl;lhy;> mjidr; Rw;wp fhe;jg;Gyk; 
cUthf;fg;gLfpwJ. RUsp cs;sfj;jpd; topNa fle;J nry;Yk; fhe;jg;Gyj;jpd; 
jpir glj;jpy; fhl;lg;gl;Ls;sJ. Kjd;ik ,af;fpahy; Gyf;fhe;jkhdJ 
tyQ;Ropahf Row;wg;gLtjhff; nfhs;f. Row;rp mr;rhdJ jhspd; jsj;jpw;F 
nrq;Fj;jhf cs;sJ. 
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njhlf;f epiyapy; PQRS  fk;gpr; Rw;W kw;Wk; Gyf;fhe;jk; 

  

 Gyf;fhe;jj;jpd; njhlf;fepiy fpilkl;lkhf cs;sjhff; fUJf. me;j 
fzj;jpy;> fhe;jg;Gyj;jpd; jpir PQRS Rw;wpd; jsj;jpw;F nrq;Fj;jhf cs;sJ. 
vdNt J}z;lg;gl;l kpd;dpaf;Ftpir RopahFk;. ,J J}z;lg;gl;l kpd;dpaf;F 
tpir kw;Wk; Neuf;Nfhzk; ,ilNaahd tiuglj;jpy; njhlf;fg;Gs;sp O-My; 
Fwpg;gplg;gl;Ls;sJ. 
 

 Gyf;fhe;jk; 90 Nfhzk; Rod;wjhy; fhe;jg;Gyk; PQRS f;F ,izahfpwJ. 

PQ kw;Wk; RSMfpatw;wpy; J}z;lg;gl;l kpd;dpaf;F tpirfs; ngUk kjpg;ig 
milfpd;wd. mit njhlhpizg;gpy; cs;sjhy;> kpd;dpaf;F tpirfs; xd;Wld; 
xd;W $l;lg;gLfpwJ. J}z;lg;gl;l kpd;dpaf;Ftpirapd; jpiria gpskpq; tyf;if 
tpjpapy; ,Ue;J mwpayhk;. 
 
 ,e;j tpjpiag; gad;gLj;Jk;NghJ ftdk; Njit. Gyj;ijg; nghUj;J> 
flj;jpapd; ,af;fj;jpiria ngUtpuy; Fwpf;fpwJ. tyQ;Ropahf RoYk; 
JUtq;fSf;F flj;jpahdJ ,lQ;Ropahf RoYtjhf Njhd;Wk;. vdNt> ngUtpuy; 
,lJgf;fj;ij Nehf;fp ,Uf;fNtz;Lk;. J}z;lg;gl;l kpd;dpaf;ftpirapd; jpir 
jhspd; jsj;jpw;F nrq;Fj;jhf cs;sJ. kpd;dpaf;FtpirahdJ PQ -tpy; 

fPo;Nehf;fpAk;>RS y; Nky;Nehf;fpAk; cs;sJ. vdNt> kpd;Ndhl;lk; PQRS topNa 
gha;fpwJ. tiuglj;jpy; A vd;w Gs;sp ,e;j ngUk kpd;dpaf;Ftpiriaf; 
Fwpf;fpwJ. 
 

 njhlf;fepiyapypUe;J 180 Row;rpf;Fg; gpd; GykhdJ PQRS f;F 

nrq;Fj;jhf mikfpwJ. J}z;lg;gl;l kpd;dpaf;F tpir RopahfpwJ. ,J B vd;w 
Gs;spahy; Fwpf;fg;gLfpwJ. 
 

 Gyf;fhe;jj;jpd; 270 Row;rpf;F> GykhdJ kPz;Lk;  PQRS f;F ,izahf 
mikfpwJ. J}z;lg;gl;l kpd;dpaf;F tpir ngUkkhf cs;sJ. Mdhy; mjd; 
jpir vjph;jpirahf khWfpwJ. ,jdhy; kpd;Ndhl;lk; SRQP topNa gha;fpwJ. ,J 
C vd;w Gs;spahy; Fwpf;fg;gLfpwJ.  
 

 360 epiwT nra;Ak;NghJ> J}z;lg;gl;l kpd;dpaf;F tpir RopahfpwJ. mJ 
D vd;w Gs;spahy; Fwpf;fg;gLfpwJ. tiuglj;jpypUe;J PQRS y; J}z;lg;gl;l 
kpd;dpaf;Ftpir khW jpirahf cs;sJ njspthfpwJ. 
 
 vdNt> Gyf;fhe;jk; xU Row;rpia epiwTnra;Ak;NghJ PQRS y; 
J}z;lg;gl;l kpd;dpaf;F tpir xU Rw;iw Kbf;fpwJ. ,e;j mikg;gpw;F 
J}z;lg;gl;l kpd;dpaf;Ftpirapd; mjph;ntz;> Gyf;fhe;jk; RoYk; Ntfj;ijr; 
rhh;e;Js;sJ. 
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Neu Nfhzj;ijg; nghUj;J J}z;lg;gl;l kpd;dpaf;F tpir khWgLjy; 

 
4.5.6. %d;W fl;l khWjpir kpd;Ndhl;l kpd;dpaw;wp 
 
 rpy AC kpd;dpaw;wpfs; RUsp cs;sfj;jpy; xd;Wf;F Nkw;gl;l 
fk;gpr;RUisf; nfhz;bUf;Fk.; xt;nthU fk;gpr;RUSk; khWjpir kpd;dpaf;Ftpir 
xd;iw cUthf;Fk;. ,e;j kpd;dpaw;wpfspy; xd;Wf;F Nkw;gl;l kpd;dpaf;Ftpirfs; 
cUthf;fg;gLfpd;wd. ,jdhy; mit gy fl;l kpd;dpaw;wpfs; 
vd;wiof;fg;gLfpd;wd.  
 
 kpd;dpaw;wpapy; ,uz;L khWjpir kpd;dpaf;Ftpirfs; cUthf;fg;gl;lhy;> 
mJ ,U fl;l kpd;dpaw;wp vdg;gLk;. rpy AC kpd;dpaw;wpfspy; %d;W 
jdpj;jdpahd fk;gpr;RUs;fs; cs;sd. mit %d;W jdpj;jdpahd 
kpd;dpaf;Ftpirfisj; jUfpd;wd. vdNt mit %d;W fl;l khWjpir 
kpd;Ndhl;l kpd;dpaw;wpfs; vdg;gLfpd;wd. 
 
 vspikahd %d;W – fl;l AC kpd;dpaw;wp mikg;gpy;> RUsp cs;sfj;jpd; 
cl;Gw gug;gpy; 6 thpj;Jisfs; ntl;lg;gl;Ls;sd. xt;nthU thpj;JisAk; 

xd;Wf;nfhd;W 60 ,ilntspapy; cs;sd. ,e;j thpj;Jisfspy; MW flj;jpfs; 
nghUj;jg;gl;Ls;sd. flj;jpfs; 1 kw;Wk; 4 njhluhf ,izf;fg;gl;L fk;gpr;RUs; 1 
cUthf;fg;gLfpwJ. flj;jpfs; 3 kw;Wk; 6 I ,izj;J fk;gpr;RUs; 2 ck; 
flj;jpfs; 5 kw;Wk; 2 I ,izj;J fk;gpr;RUs; 3 ck; cUthf;fg;gLfpd;wd. 

vdNt nrt;tf tbtpyhd ,e;j fk;gpr;RUs;fs; xd;Wf;nfhd;W 120 
,ilntspAld; cs;sd. 
 

  
%d;W – fl;l AC kpd;dpaw;wpapd; mikg;G      kpd;dpaf;F tpirfs; 1>2 kw;Wk; 3 Neu  

Nfhzj;ijg;; nghUj;J khWgLjy; 
 

 Gyf;fhe;jj;jpd; njhlf;fepiy fpil kl;lkhfTk;> Gyj;jpd; jpir fk;gpr;RUs; 
1 d; jsj;jpw;F nrq;Fj;jhfTk; cs;sJ. xU fl;l AC kpd;dpaw;wpapy; 
fz;lthW Gyf;fhe;jkhdJ me;j epiyapypUe;J tyQ;Ropahf Row;wg;gl;lhy; 
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fk;gpr;RUs; 1 y; J}z;lg;gLk; khWjpir kpd;dpaf;Ftpir 1jdJ Rw;iw Gs;sp 
O–y; ,Ue;J njhlq;FfpwJ. 
 

 Gyf;fhe;jk; 120Rod;w gpwF> fk;gpr;RUs; 2y; cs;s kpd;ddpaf;Ftpir 2 
MdJ jdJ Rw;iw Gs;sp Aapy; njhlq;FfpwJ. vdNt 1kw;Wk; 2 ,ilapyhd 
fl;lNtWghL 120 MFk;. njhlf;fepiyapypUe;J Gyf;fhe;jk; 240 Rod;w gpwF> 
fk;gpr;RUs; 3 y; cs;s kpd;dpaf;Ftpir 3 mjd; Rw;iw Gs;sp B-apy; 
njhlq;FfpwJ. ,t;thW %d;W fl;l AC kpd;dpaw;wpapy; J}z;lg;gLk; 

kpd;dpaf;Ftpirfs; xd;Wf;nfhd;W 120 fl;l NtWghl;ilf; nfhz;Ls;sd. 
 
4.5.7. %d;W fl;l kpd;dhf;fpapd; ed;ikfs; 
 
 xU fl;l mikg;ig tpl %d;W fl;l mikg;G gy ed;ikfis 
nfhz;Ls;sJ. mtw;wpy; rpytw;iwf; fhz;Nghk;. 
 

1. nfhLf;fg;gl;l kpd;dpaw;wpapd; ghpkhzj;jpw;F> xU fl;l ,ae;jpuj;ij tpl 
%d;W fl;l ,ae;;jpuk; mjpfkhd ntspaPL jpwid cUthf;FfpwJ. 

2. xNu mstpyhd jpwDf;F xU fl;l kpd;dhf;fpia tpl %d;W fl;l 
kpd;dhf;fp mstpy; rpwpajhf cs;sJ. 

3. %d;W fl;l kpd;jpwd; mDg;Gtjw;fhd nryT FiwT. xg;gPl;lstpy; %d;W 
fl;l kpd;jpwd; mDg;g nky;ypa fk;gpNa NghJkhdjhFk;. 

 
4.6 kpd;khw;wp (TRANSFORMER) 
 
 kpd;khw;wp vd;gJ xU Rw;wpypUe;J kw;nwhd;wpw;F kpd;jpwid mjd; 
mjph;ntz; khwhky; khw;wg;gad;gLk; fUtpahFk;. ,jpy; nfhLf;fg;gl;l khWjpir 
kpd;dOj;j NtWghL mjpfhpf;fpwJ my;yJ FiwfpwJ kw;Wk; njhlh;Gila 
Rw;wpd; kpd;Ndhl;lj;ij Fiwj;Njh my;yJ mjpfhpj;Njh ,J epfo;fpwJ. 
 
 Fiwe;j kpd;dOj;j NtWghL nfhz;l khWjpir kpd;Ndhl;lj;ij mjpf 
kpd;dOj;j NtWghL nfhz;l kpd;Ndhl;lkhf khw;wpdhy;> mJ Vw;W kpd;khw;wp 
vdg;gLk;. khwhf> kpd;khw;wpahdJ mjpf kpd;dOj;j NtWghL nfhz;l khWjpir 
kpd;Ndhl;lj;ij Fiwe;j kpd;dOj;j NtWghL nfhz;l khWjpir kpd;Ndhl;lk; 
khw;wpdhy; mJ ,wf;F kpd;khw;wp vdg;gLk;. 
 
4.6.1. kpd;khw;wpapd; mikg;G kw;Wk; nray;ghL 
jj;Jtk; 
 
 kpd;khw;wpapd; jj;JtkhdJ ,U fk;gpr; RUs;fSf;F ,ilNa cs;s 
ghpkhw;W kpd;J}z;ly; MFk;. mjhtJ xU fk;gpr;RUspd; topNa ghAk; 
kpd;Ndhl;lk; Neuj;ijg; nghUj;J khwpdhy;> mjdUfpy; cs;s fk;gpr;RUspy; 
kpd;dpaf;F tpir J}z;lg;gLfpwJ. 
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 kpd; khw;wpapd; mikg;G    rhiyNahu kpd;khw;wp 

 
mikg;G 
 kpd;khw;wpfspd; vspikahd mikg;gpy; kpd;khw;wp cs;sfj;jpd; kPJ mjpf 
ghpkhw;W kpd;J}z;ly; vz; nfhz;l ,U fk;gpr;RUs;fs; Rw;wg;gl;Ls;sd. 
nghJthf> cs;sfkhdJ rpypf;fd; v/F Nghd;w ey;y fhe;jg;nghUspdhy; 
nra;ag;gl;l nky;ypa jfLfshy; fl;likf;fg;gl;Ls;sJ. fk;gpr;RUs;fs; 
kpd;dpayhf fhg;gplg;gl;L ,Ue;jhYk;> cs;sfk; %yk; fhe;jtpayhf 
,izf;fg;gl;Ls;sJ. 
 khWjpir kpd;dOj;j NtWghL mspf;fg;gLk; fk;gpr;RUs; Kjd;ikr;RUs; P 
vdg;gLk;. ntspaPL jpwd; vLf;fg;gLk; fk;gpr;RUs; Jizr;RUs; S vdg;gLk;. 
 fl;likf;fg;gl;l cs;sfk; kw;Wk; fk;gpr;RUs;fs; Mfpait rpwg;ghd 
kpd;fhg;G kw;Wk; Fsph;r;rpia juj;jFe;j Clfj;jhy; epug;gg;gl;l nfhs;fydpy; 
itf;fg;gl;Ls;sd. 
 
nray;ghL 
 
 Kjd;ikr;RUshdJ khWjpir kpd;dOj;j %yj;Jld; ,izf;fg;gl;lhy;> 
nky;ypa jfLfshy; Md cs;sfj;Jld; njhlh;G nfhz;l fhe;jg;ghak; khWfpwJ. 
fhe;jg;ghaf;frpT ,y;iynad;why;> Kjd;ikr;RUNshL njhlh;Gila fhe;jg;ghak; 
KOtJk; Jizr;RUNshLk; njhlh;gpy; ,Uf;Fk;. ,jd; nghUs; xU Rw;W topNa 
nry;Yk; fhe;jg;ghak; khWk; tPjk;> Kjd;ikr;RUs; kw;Wk; Jizr;RUSf;F xNu 
msthf cs;sJ. 
 Ghakhw;wj;jpd; tpisthf Kjd;ikr;RUs; kw;Wk; Jizr;RUs; ,uz;bYk; 
kpd;dpaf;Ftpir J}z;lg;gLfpwJ. Kjd;ikr;RUspy; J}z;lg;gLk; kpd;dpaf;F 

tpir p,  mspf;fg;gl;l kpd;dOj;j NtWghL p f;F Vwj;jho rkkhf cs;sJ. 
mJ gpd;tUk; rkd;ghl;lhy; jug;gLfpwJ. 
 

    
   (4.30.) 
 cs;sfj;jpy; cs;s khWjpir fhe;jg;ghaj;jpd; mjph;ntz; mspf;fg;gl;l 
kpd;dOj;j NtWghl;bd; mjph;ntz;Zf;F rkkhFk;. vdNt Jizr;RUspy; 
J}z;lg;gl;l kpd;dpaf;FtpirAk; mspf;fg;gl;l kpd;dOj;j NtWghl;bd; 
mjph;ntz;izNa nfhz;bUf;Fk;. Jizr;RUspy; J}z;lg;gLk; kpd;dpaf;F tpir 

s gpd;tUkhW: 
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 ,q;F Np kw;Wk; Ns vd;git KiwNa Kjd;ikr;RUs; kw;Wk; 
Jizr;RUs;fspy; cs;s Rw;Wfspd; vz;zpf;if MFk;. Jizr;Rw;W jpwe;j 

epiyapy; ,Ue;jhy; s = s ,q;F s vd;gJ Jizr;RUs; ,ilNa cs;s 
kpd;dOj;j NtWghL MFk;. 
 

     
  (4.31) 
rkd;ghLfs; ( 4.30) kw;Wk; ( 4.31) y; ,Ue;J 
 

       (4.32) 
 ,q;F khwpyp K MdJ kpd;dOj;j khw;wtpfpjk; vdg;gLk;. xU ,yl;rpa 
kpd;khw;wpf;F  

 cs;sPL jpwd; p ip  = ntspaPL jpwd; s is,q;F ip kw;Wk;is vd;git 
KiwNa Kjd;ikr;RUs; kw;Wk; Jizr;RUspy; cs;s kpd;Ndhl;lk; MFk;. 
vdNt> 
 

    (4.33) 
 
 rkd;gghL 4.33 ,y; cs;s msTfis mtw;wpd; ngUk kjpg;Gfspy; 
vOjpdhy; 

   
i) Ns > Np  my;yJ K>1, / Vs> Vp kw;Wk; Is< I p  ,e;j Neh;T Vw;W kpd;khw;wp 

MFk;. 
 ,jpy;  kpd;dOj;j NtWghL mjpfhpf;fpwJ kw;Wk; njhlh;Gila kpd;Ndhl;lk;     
  FiwfpwJ. 
 
ii) Ns < Np  my;yJ K< 1, / Vs< Vp kw;Wk; Is>I p  ,J ,wf;F kpd;khw;wp 

MFk;. 
 ,jpy;  kpd;dOj;j NtWghL FiwfpwJ kw;Wk; njhlh;Gila kpd;Ndhl;lk;     
  mjpfhpf;fpwJ. 
 

kpd;khw;wpapd; gaDWjpwd; (Efficiency of a transformer) 
 

 kpd;khw;wpapd; gaDWjpwd;  vd;gJ gaDs;s ntspaPL jpwDf;Fk; cs;sPL 
jpwDf;Fk; cs;s jfT vd tiuaWf;fg;gLfpwJ. 
 

     (4.34) 
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kpd;khw;wpfs; mjpf gaDW jpwd; nfhz;l fUtpfs; MFk;. 96-99% vd;w tuk;gpy; 
,tw;wpd; gaDW jpwd; mikAk;. kpd;khw;wpapy; cs;s gy;NtW Mw;wy; ,og;Gfs;> 
mtw;iw 100 % gaDW jpwd; nfhz;ljhf ,Uf;f mDkjpf;fhJ. 
 
4.6.2 kpd;khw;wpapy; Vw;gLk; Mw;wy; ,og;Gfs; 
 
 kpd;khw;wpfspy; ,aq;Fk; ghfq;fs; VJk; ,y;iy vd;gjhy; mtw;wpd; 
gaDWjpwd;> RoYk; ,ae;jpuq;fshd kpd;dpaw;wpfs; kw;Wk; kpd;Nkhl;lhh;fis tpl 
mjpfkhf ,Uf;Fk;. ,Ue;jNghjpYk; kpd;khw;wpapy; Mw;wy; ,og;ig Vw;gLj;Jk; gy 
fhuzpfs; cs;sd. mtw;wpy; rpy gpd;tUkhW. 
 

i. cs;sf ,og;G my;yJ ,Uk;G ,og;G ,e;j ,og;G kpd;khw;wpapd; 
cs;sfj;jpy;  

Vw;gLfpwJ. fhe;jj;jaf;f ,og;G (gFjp 3.6 If; fhz;f) kw;Wk; Roy; 
kpd;Ndhl;l ,og;G Mfpait cs;sf ,og;G my;yJ ,Uk;G ,og;G 
vdg;gLk;. Kjd;ikr;RUspy; mspf;fg;gLk; khWjpir kpd;dOj;j 
NtWghl;lhy; kpd;khw;wp cs;sfk; jpUk;gj;jpUk;g fhe;jkhf;fg;gl;Lk; kw;Wk; 
fhe;jePf;fk; nra;ag;gLk;NghJ> fhe;jj; jaf;fk; Vw;gLfpwJ. mjdhy; 
Fwpg;gpl;l msT Mw;wy; ,og;G ntg;g tbtpy; Vw;gLfpwJ. mjpf rpypf;fd; 
nfhz;l v/fpdhy; kpd;khw;wpapd; cs;sfj;ij nra;tjd; %yk; 
fhe;jj;jaf;f ,og;ghdJ rpWkkhf Fiwf;fg;gLfpwJ. 
 

cs;sfj;jpy; khWfpd;w fhe;jg;ghak;> mjpy; Roy; kpd;Ndhl;lj;ij 
J}z;LfpwJ. vdNt Roy; kpd;dNdhl;lk; gha;tjhy; Vw;gLk; Mw;wy; ,og;G> 
Roy; kpd;Ndhl;l ,og;G vdg;gLk;. nky;ypa jfLfshy; cs;sfk; 
nra;ag;gLtjd; %yk; ,J rpWkkhf Fiwf;fg;gLfpwJ. 

 
ii. jhkpu ,og;G 

 
kpd;khw;wpapd; fk;gpr;Rw;WfSf;F kpd;jil cs;sJ. mtw;wpd; topNa 
kpd;Ndhl;lk; ghAk;NghJ> [{y; ntg;gtpistpdhy; Fwpg;gpl;l mstpyhd 
ntg;gMw;wy; ntsptplg;gLfpwJ. ,e;j Mw;wy; ,og;G jhkpu ,og;G vdg;gLk;. 
mjpf tpl;lk; nfhz;l fk;gpfisg; gad;gLj;jp ,J Fiwf;fg;gLfpwJ.  

 
iii. ghaf;frpT 

 
Kjd;ikr; RUspd; fhe;jg;Gyf;NfhLfs; Jizr;RUNshL KOikahf 
njhlh;G 

nfhs;shj NghJ ghaf;frpT Vw;gLfpwJ. fk;gpr;RUs; Rw;Wfis xd;wpd; kPJ 
xd;whf Rw;Wtjd; %yk; ghaf;frptpdhy; Vw;gLk; Mw;wy; ,og;ghdJ 
Fiwf;fg;gLfpwJ. 

 
4.6.3. ePz;l njhiyT jpwd; mDg;Gifapy; khWjpir kpd;Ndhl;lj;jpd; ed;ikfs; 
 
 kpd;jpwd; ngUk; mstpy; AC kpd;dpaw;wpia gad;gLj;jp> kpd;jpwd; 
epiyaq;fspy; cw;gj;jp nra;ag;gLfpwJ. gad;gLj;jg;gLk; vhpnghUs; tifiag; 
nghUj;J ,e;j kpd;jpwd; epiyaq;fs; mdy;> ePh; kw;Wk; mZ kpd;epiyaq;fs; 
vd tifg;gLj;jg;gLfpd;wd. ngUk;ghyhd kpd;epiyaq;fs; njhiyJ}u ,lq;fspy; 
mike;Js;sd. vdNt> cw;gj;jp nra;ag;gLk; kpd;jpwdhdJ mit Efug;gLk; 
efuq;fs; kw;Wk; ngU efuq;fis mila ePz;l njhiyTfSf;F mDg;Gif 
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fk;gpfs; topahf mDg;gg;gLfpwJ. ,e;j nray;Kiw kpd;jpwd; mDg;Gif 
vdg;gLfpwJ. 
 Mdhy; jpwd; mDg;Gifapy; xU rpukk; cs;sJ. rpy E}W fpNyhkPl;lh; 
ePsk; cs;s mDg;Gif fk;gpfspy; Vw;gLk; [{y; ntg;gtpistpdhy; (I2 R) xU 
Fwpg;gplj;jf;f mstpyhd kpd;jpwd; ,og;G Vw;gLfpwJ. ,e;j jpwd; ,og;ig i 
vd;w kpd;Ndhl;lj;ij Fiwg;gjhNyh my;yJ kpd; mDg;gif;f;kgpfspd; kpd;jil 
R If; Fiwg;gjhNyh rkhspf;fyhk;. kpd;jil R I jbkdhd jhkpuk; my;yJ 
mYkpdpa fk;gpfis nfhz;L Fiwf;fyhk;. Mdhy;> ,J mDg;Gif fk;gpfspd; 
cw;gj;jp tpiy kw;Wk; njhlh;Gila  

 

 
ePz;l njhiytpw;fhd kpd;jpwd; mDg;Gif 

 

 nrytPdq;fis mjpfhpf;fpwJ. vdnt ,e;j tifapy; jpwd; ,og;igf; 
Fiwf;Fk; Kiw nghUshjhu uPjpahf rhj;jpakpy;iy. 
 
 cw;gj;jp nra;ag;gl;l jpwd; khWjpirg;gz;G nfhz;ljhy; xU top cs;sJ. 
kpd;khw;wpfisf; nfhz;L khWjpir kpd;dOj;j NtWghl;il cah;j;jNth my;yJ 
Fiwf;fNth KbAk;. khWjpir kpd;dOj;j NtWghl;bd; kpf Kf;fpakhd ,e;jg; 
gz;igg; gad;gLj;jp kpd;Ndhl;lj;ij Fiwj;J jpwd; ,og;ig ngUk; mstpy; 
Fiwf;fyhk;. 
 
 mDg;Gk; ,lj;jpy; Vw;W kpd;khw;wpiag; gad;gLj;jp kpd;dOj;j NtWghL 
cah;j;jg;gLfpwJ kw;Wk; njhlh;Gila kpd;Ndhl;lk; Fiwf;fg;gLfpwJ. gpwF mJ 
kpd; mDg;Gif fk;gpfs; %yk; mDg;gg;gLfpwJ. ,e;j mjpf kpd;dOj;j 
NtWghl;by; cs;s Fiwf;fg;gl;l kpd;Ndhl;lkhdJ vt;tpj fzprkhd ,og;Gk; 
,d;wp NrUk; ,lj;ij nrd;wilfpwJ. Vw;fg;gLk; ,lj;jpy; ,wf;F kpd;khw;wpiag; 
gad;gLj;jp kpd;dOj;j NtWghL Fiwf;fg;gLfpwJ kw;Wk; kpd;Ndhl;lk; jFe;j 
msTfSf;F cah;j;jg;gLfpwJ. gpwF Efh;Nthh;fSf;F tpepNahfpf;fg;gLfpwJ. 
,t;thW kpd;jpwd; mDg;Gif jpwikahfTk;> rpf;fdkhfTk; nra;ag;gLfpwJ. 
 
tpsf;fk;: 
 ,U NtWgl;l kpd;dOj;j NtWghl;by; 2 MW kpd;jpwdhdJ nkhj;j 

kpd;jil R=40  nfhz;l kpd; mDg;Gif fk;gpfs; topahf Xhplj;jpw;F 

mDg;gg;gLfpwJ. xd;W Fiwthd kpd;dOj;j NtWghL (10 kV) kw;Wk; kw;nwhd;W 
cah; kpd;dOj;j NtWghL (100 kV) ,e;j ,U Neh;TfspYk; cs;s jpwd; 
,og;Gfis jw;NghJ ehk; fzf;fpl;L gpd; xg;gpLNthk;. 
 

 Neh;T i:  P = 2 MW; R= 40; V = 10kV 
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Neh;T ii: P = 2 MW; R= 40; V = 100kV 
 

 
 
MfNt> cah; kpd;dOj;j NtWghl;by; kpd;jpwd; mDg;gg;gl;lhy;> jpwd; ,og;G 
ngUksT Fiwf;fg;gLfpwJ vd;gJ njspthfpwJ. 
 
vLj;Jf;fhl;L 4.16 
 
 xU ,yl;rpa kpd;khw;wpahdJ Kjd;ikr;RUs; kw;Wk; Jizr;RUs;fspy; 
KiwNa 460 kw;Wk; 40>000 Rw;Wfisf; nfhz;Ls;sJ. kpd;khw;wpahdJ 230V AC 
%yj;Jld; ,izf;fg; gl;lhy;> Jizr;RUspd; xU Rw;wpy; cUthd kpd;dOj;j 

NtWghl;ilf; fhz;f. Jizr;RUSld; 104 kpd;jilg; gS ,izf;fg;gLfpwJ. 
gStpw;F toq;fg;gl;l jpwidf; fzf;fpLf. 
 
jPh;T: 

  Np = 460Rw;Wfs;;;;;;;;; ;  Ns= 40,000Rw;Wfs; 

   Vs = 230 V; Rs   = 104 
 

   
 
vLj;Jf;fhl;L 4.17 
 
 kpd;Gul;b (inverter) vd;gJ ekJ ,y;yq;fspd; gad;gLj;jg;gLk; kpd;fUtp 
MFk;. tPl;by; kpd;rhuk; ,y;yhjNghJ> kpd;tprpwp my;yJ kpd;tpsf;F Nghd;w rpy 
fUtpfis ,af;fj;Njitahd khWjpir kpd;Ndhl;lj;jpwid kpd;Gul;b 
toq;FfpwJ. kpd;Gul;bapd; cs;Ns xU Vw;W kpd;khw;wp nghUj;jg;gl;Ls;sJ. mJ 
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12V AV I 240 V AC Mf khw;WfpwJ. Kjd;ikr;RUs; 100 Rw;Wfisf; 

nfhz;Ls;sJ. 50 mA kpd;Ndhl;lj;ij Gwf;Rw;Wf;F kpd;Gul;b mspf;fpwJ. 
Jizr;RUspy; cs;s Rw;Wfspd; vz;zpf;if kw;Wk; Kjd;ik kpd;Ndhl;lk; 
Mfpatw;iwf; fhz;f. 

 
 
4.7. khWjpir kpd;Ndhl;lk; (ALTERNATING CURRENT) 
4.7.1 mwpKfk; 
 fhe;jg;Gyj;ijr; rhh;e;j xU fk;gpr;RUspd; jpiraikg;ig khw;wpdhy; 
khWjpir kpd;dpaf;Ftpir J}z;lg;gl;L> mjdhy; %ba Rw;wpy; khWjpir 
kpd;Ndhl;lk; gha;tij ehk; mwpe;Njhk;. khWjpir kpd;dOj;j NtWghL vd;gJ 
rPuhd Neu ,ilntspapy; KidTj;jd;ik (Polarity) khWfpd;w kpd;dOj;j 
NtWghL MFk;. kw;Wk; mjdhy; tpisAk; khWjpir kpd;Ndhl;lj;jpd; jpirAk; 
mjw;Nfw;g khWfpd;wJ. 
 
 xU khWjpir kpd;dOj;j %yk; R vd;w kpd;jilAld; 
,izf;fg;gl;Ls;sJ. xU fzj;jpy; %yj;jpd; Nky;Kid Neh;f;FwpahfTk;> 
fPo;Kid vjph;f;FwpahfTk; cs;sd. vdNt kpd;Ndhl;lk; tyQ;Rop jpirapy; 
gha;fpwJ. rpwpJ Neuk; fopj;J kpd;%yj;jpd; Kidfs; jpUg;;gg;gLfpd;wd. mjdhy; 
jw;NghJ kpd;Ndhl;lk ,lQ;Rop jpirapy; gha;fpwJ. khWgl;l jpirfspy; Rw;wpy; 
ghAk; ,e;j kpd;Ndhl;lk; khWjpir kpd;Ndhl;lk; vdg;gLfpwJ. 
  

 
 
 

 
ird; tbt khWjpir kpd;dOj;j NtWghL 
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 khWjpir kpd;dOj;j NtWghl;bd; miy tbtk; ird; miy vd;why; mJ 
ird;tbt khWjpir kpd;dOj;j NtWghL vdg;gLfpwJ. mjw;fhd njhlh;G  
 

  (4.35) 
 

 ,q;F  MdJ khWjpir kpd;dOj;j NtWghl;bd; fzNeu kjpg;G 

(Instantaneous value) V m  MdJ ngUk kjpg;G (tPr;R) kw;Wk; MdJ khWjpir 
kpd;dOj;j NtWghl;bd; Nfhz mjph;ntz; MFk;. xU %ba Rw;Wf;F ird;tbt 
khWjpir kpd;dOj;j NtWghL mspf;fg;gl;lhy; tpisAk; khWjpir 
kpd;Ndhl;lKk; ird; tbtpy; cs;sJ. mjd; njhlh;G 
 

    (4.36) 
 

 ,q;F Im vd;gJ khWjpir kpd;Ndhl;lj;jpd; ngUk kjpg;G (tPr;R). xt;nthU 
miu Rw;Wf;Fg; gpwFk;> ird; tbt kpd;dOj;j NtWghL my;yJ 
kpd;Ndhl;lj;jpd; jpir vjph;j;jpirapy; jpUg;gg;gLfpwJ. mjd; vz;kjpg;Gk; 
njhlh;r;rpahf khWfpd;wJ. 
 

 
 

4.7.1. khWjpir kpd;Ndhl;lj;jpd; ruhrhp kjpg;G (Mean or Average value of AC)  
 xU Neh;jpir kpd;Ndhl;l mikg;gpy; kpd;Ndhl;lk; kw;Wk; kpd;dOj;j 
NtWghL fhyj;ijg; nghUj;J khwhky; cs;sd. vdNt mtw;wpd; 
vz;kjpg;Gfisf; Fwpg;gpLtjpy; rpukk; VJkpy;iy. Mdhy; xU khWjpir 
kpd;Ndhl;lk; my;yJ kpd;dOj;j NtWghL Neuj;jpw;F Neuk; khWgLfpwJ. MfNt> 
xU khWjpir kpd;Ndhl;lk; my;yJ kpd;dOj;j NtWghl;bd; vz;kjpg;ig vt;thW 
Fwpg;gpLtJ vd;w Nfs;tp vOfpwJ. mjidf; Fwpg;gpl gy topfs; ,Ue;jhYk; 
khWjpir kpd;Ndhl;lj;jpd; ruhrhp kjpg;G kw;Wk; RMS ( Root Mean Square) kjpg;G 
Mfpa ,U topfis kl;Lk; ekJ tpthjj;jpw;F vLj;Jf;nfhs;Nthk;. 
 
khWjpir kpd;Ndhl;lj;jpd; ruhrhp kjpg;G 
 
 xU Rw;wpy; khWjpir kpd;Ndhl;lj;jpd; vz; kjpg;G Neuj;jpw;F Neuk; khwpf; 
nfhz;Nl ,Uf;fpwJ kw;Wk; mjd; jpirahdJ xt;nthU miu Rw;wpw;Fk; 
vjph;j;jpirapy; jpUg;gg;gLfpwJ vd mwpe;Js;Nshk;. Neh; miu Rw;wpd;NghJ 
kpd;Ndhl;lk; Neh;f;Fwpahf nfhs;sg;gLfpwJ kw;Wk; vjph; miuRw;wpy; mJ 
vjph;f;FwpahFk;. vdNt xU KO Rw;wpw;fhd rkr;rPh; khWjpir kpd;Ndhl;lj;jpd; 
ruhrhp kjpg;G Rop MFk;. 
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 vdNt> ruhrhp kjpg;ghdJ xU Rw;wpd; ghjpf;F kl;Lk; mstplg;gLfpwJ. 
ruhrhp kpd;Ndhl;lk; kw;Wk; ruhrhp kpd;dOj;j NtWghL Mfpa kpd; nrhw;fs;> 
khWjpir kw;Wk; Neh;jpir kpd;Ndhl;l Rw;Wfis gFg;gha;T nra;tjpYk;> 
fzf;fPLfspYk; gad;gLj;jg;gLfpd;wd. 
 
 khWjpir kpd;Ndhl;lj;jpd; ruhrhp kjpg;G vd;gJ xU Neh; miur;Rw;W 
my;yJ vjph; miur;Rw;wpy; cs;s kpd;Ndhl;lj;jpd; midj;J kjpg;Gfspd; ruhrhp 
vd tiuaWf;fg;gLfpwJ. 
 

 ird; tbt khWjpir kpd;Ndhl;lj;jpd; fzNeu kjpg;G i = Imsin t = Im  sin 

( ,q;F= t)vd;w rkd;ghl;lhy; Fwpg;gplg;gLfpwJ.  
 
 xU miur;Rw;wpy; cs;s midj;J kpd;Ndhl;lq;fspd; $Ljy;> Neh; 
miur;Rw;wpd; (my;yJ vjph; miur;Rw;W) gug;gpw;Fr; rkkhFk;. vdNt  
 

 
 

 
khWjpir kpd;Ndhl;lj;jpd; ird; miytbtk;  

 

 kpd;Ndhl;l miyapd; Neh; miur;Rw;wpy; d jbkd; nfhz;l xU rpW 

gl;iliaf; fUJf. i vd;gJ me;j gl;ilapd; ikag;Gs;spf;fhd kpd;Ndhl;l 
kjpg;G vdf;nfhs;f. 
  

 rpW gl;ilapd; gug;G  = i d 
 

 
 

,jid rkd;ghL 4.37 y; gpujpapl> ehk; ngWtJ (miur;Rw;wpd; mbg;gf;f ePsk;  
MFk;.) khWjpir kpd;Ndhl;lj;jpd; ruhrhp kjpg;G 
 

      (4.38) 



 

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

 

 
vdNt khWjpir kpd;Ndhl;lj;jpd; ruhrhp kjpg;ghdJ> mjd; ngUk kjpg;gpd; 0.637 

klq;F MFk;. vjph; miur;Rw;Wf;F Iav =− 0.637 Im 
 
4.7.2. khWjpir kpd;Ndhl;lj;jpd; RMS kjpg;G 
 
 RMS vd;w gjk; fhyj;ijg; nghUj;J khWfpd;w ird;tbt kpd;Ndhl;lq;fs; 
kw;Wk; kpd;dOj;j NtWghLfisf; Fwpf;fpd;wJ kw;Wk; ,J Neh;j;jpir kpd;Ndhl;l 
mikg;Gfspy; gad;gLtjpy;iy. 
 
 xU khWjpir kpd;Ndhl;lq;fspd; RMS kjpg;G vd;gJ xU Rw;wpy; cs;s 
midj;J kpd;Ndhl;lq;fspd; ,Ukbfspd; ruhrhpapd; ,Ukb %yk; vd 
tiuaWf;fg;gLfpwJ. ,J IRMS vdf; Fwpg;gplg;gLfpwJ. khWjpir kpd;dOj;j 

NtWghLfSf;F RMS kjpg;ghdJ VRMS vd Fwpg;gplg;gLfpwJ. 
 

 khWjpir kpd;Ndhl;lk; i = Im  sin t my;yJ i = Im sin tiuglkhf 
njhlh;Gila ,Ukbahf;fg;gl;l kpd;Ndhl;l miyAk; Gs;spaplg;gl;l Nfhl;lhy; 
fhl;lg;gl;Ls;sJ. 
 
 xU KOr;Rw;wpy; cs;s midj;J ,Ukbahf;fg;gl;l kpd;Ndhl;lq;fspd; 
$Ljy; ,Ukbahf;fg;gl;l miyapd; xU Rw;wpd; gug;gpw;Fr; rkkhFk;. 
 

  (4.39) 
 

,Ukbahf;fg;gl;l kpd;Ndhl;l miyapd; Kjy; miur;Rw;wpy; d mfyk; nfhz;l 

rpW gl;ilapd; gug;G fUjg;gLfpwJ. i2 vd;gJ me;j gl;ilapd; ikag;Gs;spf;fhd 
,Ukb kpd;Ndhl;l kjpg;G vdf; nfhs;f. 

 rpW gl;ilapd; gug;G = i2 d 
,Ukbahf;fg;gl;l miyapd; xU Rw;wpd; gug;G 

    
 

 
AC d; ,Ukbahf;fg;gl;l miy 
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  (4.40) 

 
 

,jidr; rkd;ghL ( 4.39) y; gpujpapl> ehk; ngWtJ (xU Rw;wpd; mbg;gf;f ePsk; 

2 MFk;.) 
 

    (4.41) 
 
 Mifahy;> xU rkr;rPuhd ird; tbt kpd;Ndhl;ljpw;F mjd; RMS 

kjpg;ghdJ mjd; ngUk kjpg;gpy; 70.7  cs;sJ vd fhz;fpNwhk;. ,J Nghd;Nw 
khWjpir kpd;dOj;j NtWghl;bw;F> 

     (4.42) 
vdf; fz;lwpayhk;. 
 
vLj;Jf;fhl;L 4.18 
 50Hz mjph;ntz; kw;Wk; ngUk kjpg;G 20 V nfhz;l xU ird; tbt 
kpd;dOj;j NtWghl;bw;fhd rkd;ghl;il vOJf. njhlh;Gila kpd;dOj;j 
NtWghL kw;Wk; Neuk; ,ilNaahd tiuglj;ij tiuf. 
 
jPh;T: 
 f = 50 Hz ; Vm = 20 V 
 
fz Neu kpd;dOj;j NtWghL> 
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 miytbtkhdJ fPNo nfhLf;fg;gl;Ls;sJ. 
 

 
vLj;Jf;fhl;L 4.19 
 
 xU khWjpir kpd;Ndhl;lj;jpd; rkd;ghL i = 77 sin 314 t MFk;. mjd; 

ngUk kjpg;G> mjph;ntz;> miyTNeuk; kw;Wk; t = 2 ms y; fzNeu kjpg;G 
Mfpatw;iwf; fhz;f. 
 
jPh;T: 
 i = 77 sin 314 t:  t = 2 ms  =  2x10-3 s 
 

 khWjpir kpd;Ndhl;lj;jpd; nghJthd rkd;ghL i = Im sin t cld; xg;gpLk; 
NghJ  
 

 
 

fl;l ntf;lh; kw;Wk; fl;l tpsf;fg;glk; (Phasor and phasor diagram)  

fl;l ntf;lh; (Phasor)  
 xU ird; tbt khWjpir kpd;dOj;j NtWghlhdJ (my;yJ kpd;Ndhl;lk;) 

njhlf;fg;Gs;spiag; nghUj;J> ,lQ;Ropahf  vd;w Nfhzj;jpirNtfj;Jld; 
RoYk; xU ntf;luhy; Fwpg;gplg;gLfpwJ. mj;jifa xU RoYk; ntf;lh; fl;l 
ntf;lh; vdg;gLk;. fl;l ntf;lh; gpd;tUk; tifapy; tiuag;gLfpwJ. 
 

• Nfhl;Lj;J}z;bd; ePsk;> khWjpir kpd;dOj;j NtWghl;bd; (my;yJ 
kpd;Ndhl;lj;jpd;) ngUk kjpg;Gf;F Vm ( my;yJ Im) rkkhf cs;sJ. 
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• mjd;Nfhzj;jpirNtfk; khWjpir kpd;dOj;j NtWghl;bd;(my;yJ 
kpd;Ndhl;lj;jpd;) Nfhz mjph;ntz;zpw;F rkkhf cs;sJ. 
 

• ve;j xU nrq;Fj;J mr;rpYk; cs;s fl;l ntf;lhpd; tPo;r;rpahdJ khWjpir 
kpd;dOj;j NtWghl;bd; ( my;yJ kpd;Ndhl;lj;jpd; ) fzNeu kjpg;igj; 
jUfpwJ. 
 

• fl;l ntf;lUf;Fk;> Fwpg;G mr;Rf;Fk; (Neh; X mr;R) ,ilNa cs;s 
Nfhzk; khWjpir kpd;dOj;j NtWghl;bd; (my;yJ kpd;Ndhl;lj;jpd;) 
fl;lj;ijf; Fwpf;fpwJ. 

 
fl;l ntf;lh; vd;w fUj;J ntt;NtW khWjpir kpd;Ndhl;l Rw;Wfspd; 
kpd;dOj;j  

NtWghL kw;Wk; kpd;Ndhl;lk; ,ilNa cs;s fl;l njhlh;ig Muha;tjw;fhf 
mwpKfg;gLj;jg;gLfpwJ.  
 
fl;l tpsf;fg;glk; 
 
 gy;NtW fl;l ntf;lh;fs; kw;Wk; mtw;wpd; fl;lj; njhlh;Gfisf; fhl;Lk; 

tiuglk; fl;l tpsf;fg;glk; vdg;gLfpwJ. xU Rw;Wf;F mspf;fg;gl;l = Vm sin 

t vd;w ird; tbt khWjpir kpd;dOj;j NtWghl;il fUJf. 
,e;jkpd;dOj;jNtWghl;ilOAvd;wfl;lntf;luhy; Fwpf;fyhk;.  

 
 

 ,q;FOA ,d; ePsk; ngUk kjpg;Gf;F (Vm) rkkhFk;. Y mr;rpd; kPjhd 

mjd; tPo;r;rp me;j Neuj;jpd; fzNeu kjpg;G (Vmsin wt) Ij; jUfpwJ. ,J X 
mr;Rld; Vw;gLj;Jk; Nfhzk; mspf;fg;gl;l kpd;dOj;j NtWghl;bd; fl;lj;ijj; 

(t) jUfpwJ. 

 O Ig; nghUj;JOAMdJ ,lQ;Ropj; jpirapy;  vd;w 
Nfhzj;jpirNtfj;Jld;  
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Rod;why;> kpd;dOj;j NtWghl;bd; miy tbtk; Njhd;WfpwJ. OB ,d; xUKOr; 
Row;rpf;F kpd;dOj;j NtWghl;bd; xU Rw;W cUthfpwJ. 

 mNj Rw;wpy; cs;s khWjpir kpd;Ndhl;lj;ij i = Im sin ( t + )  vd;w 
njhlh;ghy; Fwpg;gplyhk;. mJ kw;nwhUfl;lntf;lh; OB My; Fwpf;fg;gLfpwJ. ,q;F 

vd;gJ kpd;dOj;j NtWghL kw;Wk; kpd;Ndhl;lk; ,ilNa cs;s 
fl;lf;NfhzkhFk;. ,e;j Neh;tpy; kpd;dOj;j NtWghl;il tpl kpd;Ndhl;lkhdJ 

vd;w fl;l mstpy; Ke;jp cs;sJ. kpd;dOj;j NtWghl;il tpl kpd;Ndhl;lk; 

gpd;jq;fp ,Ug;gpd; i = Im sin ( t - )  vd ehk; vOjyhk;.  
 
4.7.3. kpd;jilahf;fp kl;Lk; cs;s AC Rw;W 
 

 
 
 xU khWjpir kpd;dOj;j %yj;Jld; R kpd;jil nfhz;l kpd;jilahf;fp 
,izf;fg;gl;Ls;s Rw;W xd;iwf; fUJf. khWjpir kpd;dOj;j NtWghl;bd; 
fzNeu kjpg;ghdJ 

     = Vm  sin  t   (4.43) 
 ,e;j kpd;dOj;j NtWghL fhuzkhf ,r;Rw;wpy; ghAk; khWjpir 
kpd;Ndhl;lk; i MdJ R ,ilNa xU kpd;dOj;j NtWghl;il cUthf;FfpwJ. 
mjid ,t;thW vOjyhk;. 
   VR  =iR   (4.44) 
 
 fph;f;fh/gpd; Rw;W tpjpapd; gb xU %ba Rw;wpy; cs;s kpd;dOj;j 
NtWghLfspd; Fwpapay; $l;Lj;njhif RopahFk;. ,e;j kpd;jilr; Rw;Wf;F  

   −VR  =0 

 

rkd;ghL ( 4.43) kw;Wk; (4.44) ,y; ,Ue;J 
 

     
  (4.45) 
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R kl;Lk; cs;s AC Rw;wpd; fl;l tpsf;fg;glk; kw;Wk; miy tiuglk; 

     
 
 

,q;F mV

R
= Imvd;gJRw;wpy; cs;s khWjpir kpd;Ndhl;lj;jpd; ngUk kjpg;G MFk;. 

rkd;ghLfs; (4.43) kw;Wk; (4.45) ,y; ,Ue;J xU kpd;jilr; Rw;wpy; nrYj;jg;gl;l 
kpd;dOj;j NtWghL kw;Wk; kpd;Ndhl;lk; xNu fl;lj;jpy; cs;sJ vd;gJ 
njspthfpwJ. mjd; nghUs;> mtw;wpd; ngUk kw;Wk; rpWkj;ij xNu Neuj;jpy; 
mit milfpd;wd. ,ij fl;l tpsf;fg;glj;jpy; fhzyhk;. kpd;dOj;j NtWghL 
kw;Wk; kpd;Ndhl;lk; xNu fl;lj;jpy; cs;sij miy tiuglKk; fhl;LfpwJ. 
 
4.7.4 kpd;J}z;b kl;Lk; cs;s AC Rw;W 
 xU khWjpir kpd;dOj;j %yj;Jld; L kpd;J}z;ly; vd nfhz;l 
kpd;J}z;b ,izf;fg;gl;Ls;s Rw;W xd;iwf; fUJf. khWjpir kpd;dOj;j 
NtWghl;bd; rkd;ghlhdJ 

    = Vm  sin  t   ( 4.46) 
  
 kpd;J}z;b topNa ghAk; khWjpir kpd;Ndhl;lk; Rw;wpy; jd; kpd;-
J}z;lg;gl;l kpd;dpaf;Ftpir my;yJ gpd;Ndhf;fpa kpd;dpaf;F tpiria 
J}z;LfpwJ. ,e;jg;g gpd;Ndhf;fpa kpd;dpaf;F tpirahdJ 

   = - L di

dt
 

kpd;J}z;br; Rw;Wf;F fph;f;fh/gpd; Rw;W tpjpia gad;gLj;jpdhy; ehk; 
ngWtJ 

 

 
 
kpd;J}z;b cs;s AC Rw;W 
 

 
 

,UGwKk; njhifg;gLj;j ehk; ngWtJ 
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Nkw;fz;l rkd;ghl;by; cs;s njhif khwpyp Neuj;ijr; rhh;e;jjy;y. Rw;wpy; 
cs;s kpd;dOj;j NtWghL Neuj;ijr; rhh;e;Js;s gFjpia kl;LNk 
nfhz;Ls;sjhy; ehk; kpd;Ndhl;lj;jpy; cs;s Neur;rhh;G ,y;yhj gFjpia 
(njhif khwpyp) Ropahf;fyhk;. 
 

 
 

 ,q;F mV

L
 = Imvd;gJ Rw;wpy; cs;s khWjpir kpd;Ndhl;lj;jpd; ngUk kjpg;G 

MFk;. rkd;ghL (4.46) kw;Wk; (4.47) y; ,Ue;J kpd;J}z;br; Rw;wpy; cs;s 

kpd;Ndhl;lkhdJ nrYj;jg;gl;l kpd;dOj;jNtWghl;iltpl
2

 vd;wfl;lmstpy; 

gpd;jq;fp cs;sJ vd;gJ njspthfpwJ. ,J fl;l tpsf;fg;glj;jpy; 

fhl;lg;gl;Ls;sJ. kpd;Ndhl;lk; kpd;dOj;j NtWghl;il tpl 90 gpd;jq;fp 
cs;sij miy tiuglj;jpYk; fhzyhk;.  
 
kpd;J}z;bapd; kpd;kWg;G xL 

 

 kpd;Ndhl;lj;jpd; ngUk kjpg;GIm = mV

L
MFk;. ,e;jr; rkd;ghl;il kpd;jilr; 

Rw;wpd; Im = mV

R
vd;wrkd;ghl;Lld; ehk; xg;gpLNthk;. kpd;jilr;Rw;wpy; kpd;jil 

Mw;wpa gq;fpid> ,q;F L vd;w msT nra;fpwJ. kpd;J}z;b mspf;Fk; ,e;j 

kpd;jilahdJ kpd;J}z;bapd; kpd;kWg;G (XL) vdg;gLk;. ,J Xk; vd;w myfhy; 
msf;fg;gLfpwJ. 
 

  XL =L 

 
 

L kl;Lk; cs;s AC Rw;wpd; fl;l tpsf;fg;glk; kw;Wk; miy tiuglk; 

 

       (4.48) 
 ,q;F f vd;gJ khWjpir kpd;Ndhl;lj;jpd; mjph;ntz; MFk;. xU 

Neh;j;jpir kpd;Ndhl;lj;jpw;F f = 0. vdNt XL = 0. ,jdhy; Neh;j;jpir 
kpd;Ndhl;lj;jpw;F xU ,yl;rpa kpd;J}z;b kpd;kWg;ig mspf;fpwJ. 
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4.7.5 kpd;Njf;fp kl;Lk; cs;s AC Rw;W 
 
 xU khWjpir kpd;dOj;j %yj;Jld; C kpd;Njf;Fj;jpwd; nfhz;l 
kpd;Njf;fp ,izf;fg;gl;l Rw;W xd;iwf; fUJf. khWjpir kpd;dOj;j 
NtWghlhdJ. 

    = Vm  sin  t   (4.49) 
 

 
kpd;Njf;fp cs;s AC Rw;W 
 

kpd;Njf;fpapy; cs;s fzNeu kpd;D}l;lk; q vd;f. me;jf; fzj;jpy; 

kpd;Njf;fpapy; cs;skpd;dpaf;Ftpir q

c
MFk;.  

fph;f;fh/gpd; Rw;Wtpjpg;gb- q

c
= 0 

q= CVm  sin  t 
 
kpd;Ndhl;lj;jpd; tiuaiwg;gb 

 
kpd;Ndhl;lj;jpd; fzNeu kjpg;G 
 

  (4.50) 

,q;F
1

mV

C
= Imvd;gJkhWjpir kpd;Ndhl;lj;jpd; ngUk kjpg;G MFk;. rkd;ghLfs; 

(4.49) kw;Wk; (4.50) ,y; ,Ue;J> kpd;Njf;fpr;Rw;wpy; ghAk; kpd;Ndhl;lkhdJ 
nrYj;jg;gl;l kpd;dOj;jNtWghl;iltpl

2
 vd;wfl;lmstpy; Ke;jp cs;sJ 

vd;gJ njspthfpwJ. ,J tiuglkhff; fhl;lg;gl;Ls;sJ. xU kpd;Njf;fpr; 
Rw;Wf;fhd miy tiuglKk;> kpd;Ndhl;lk; nrYj;jg;gl;l kpd;dOj;j 

NtWghl;iltpl 90 Ke;jpr; nry;tijf; fhl;LfpwJ. 
 
kpd;Njf;fpapd; kpd;kWg;G Xc 
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 kpd;Ndhl;lj;jpd; ngUkkjpg;GIm =
1

mV

C
MFk;. ,e;jr; rkd;ghl;il kpd;jilr; 

Rw;wpd;Im = mV

R
vd;wrkd;ghl;Lld; ehk; xg;gpLNthk;. kpd;jilr;Rw;wpy; kpd;jil 

Mw;wpagq;fpid> ,q;F 1

C
vd;wmsTnra;fpwJ. kpd;Njf;fp mspf;Fk; ,e;j 

kpd;jilahdJ kpd;Njf;fpapd; kpd;kWg;G (Xc) vdg;gLk;. ,J Xk; vd;w myfhy; 
msf;fg;gLfpwJ. 

   Xc= 1

C
     

kpd; Njf;fpapd; kpd;kWg;G (Xc) mjph;ntz;zpw;F vjph;j;jftpy; khWfpwJ. 

Neh;j;jpir kpd;Ndhl;lj;jpw;F f = 0 
 

 
 

 ,t;thW> xU kpd;Njf;fpr; Rw;W Neh;j;jpir kpd;Ndhl;lj;jpw;F Kbtpyh 
kpd;kWg;ig mspf;fpwJ. mjdhy; Neh;j;jpir kpd;Ndhl;lk; kpd;Njf;fpapd; topNa 
gha ,ayhJ. 
 
  
ELI vd;why; vd;d? 

 
 

 ELI vd;gJ xU RUf;fg;ngah; (Acronym) MFk;. mjd; nghUs; xU 

kpd;J}z;br; Rw;wpy; kpd;dpaf;F tpir (EMF) kpd;Ndhl;lj;ij (Current) Ke;jpr; 
nry;fpwJ vd;gjhFk;. 
 
ICE vd;why; vd;d? 

 
 

ICE vd;gJ xU RUf;fg; ngah; MFk;. mjd; nghUs; xU kpd;Njf;fpr; 

Rw;wpy; kpd;Ndhl;lk; (Current) kpd;dpaf;Ftpiria (EMF kpd;dOj;j NtWghL) 
Ke;jpr; nry;fpwJ vd;gjhFk;. 

 
khWjpir kpd;Ndhl;lr; Rw;Wfspd; KbTfis ‘ELI xU ICE kdpjd;’ vd;w 

epidT+l;Lf; Fwpg;gpd; %yk; vspjhf epidtpy; nfhs;syhk;.  
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vLj;Jf;fhl;L 4.20 
 gaDW kpd;Ndhl;lk; 6 mA ghAk; xU khWjpir kpd;Ndhl;lr; Rw;wpy; 

Gwf;fzpj;jf;f mstpy; kpd;jil nfhz;l xU 400 mH fk;gpr;RUs; 

,izf;fg;gl;Ls;sJ. mjph;ntz; 1000 Hz vdpy;> fk;gpr;RUspd; FWf;Nf cs;s 
kpd;dOj;j NtWghl;ilf; fhz;f. 
jPh;T 

 
 

vLj;Jf;fhl;L 4.21 

220V> 50Hz khWjpir kpd;Ndhl;l %yj;jpw;FFWf;Nf
2

10


F kpd;Njf;Fj;jpwd; 

nfhz;lxU kpd;Njf;fp ,izf;fg;gl;Ls;sJ. kpd;Njf;fpapd; kpd;kWg;G 
kpd;Ndhl;lj;jpd; RMS kjpg;G Mfpatw;iwf; fzf;fpLf. kpd;dOj;j NtWghL 
kw;Wk; kpd;Ndhl;lj;jpd; rkd;ghLfis vOJf. 
 
jPh;T: 
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4.7.6.kpd;jilahf;fp> kpd;J}z;b kw;Wk; kpd;Njf;fp Mfpatw;iw njhlhpizg;gpy; 
nfhz;l AC Rw;W – njhlh; RLC Rw;W 
 
 xU khWjpir kpd;Ndhl;l %yj;jpw;F FWf;fhf kpd;jil R nfhz;l 

kpd;jilahf;fp> kpd;J}z;ly; vz; L nfhz;l kpd;J}z;b kw;Wk; kpd;Njf;Fj;jpwd; 

C nfhz;l kpd;Njf;fp Mfpatw;iw njhlhpizg;gpy; nfhz;l Rw;W xd;iwf; 
fUJf. nrYj;jg;gl;l khWjpir kpd;dOj;j NtWghl;bd; rkd;ghlhdJ 

      (4.52) 

 
 
R, L kw;Wk; C cs;s AC Rw;W 
 
 

Rw;wpy; mf;fzj;jpy; tpisAk; Rw;W kpd;Ndhl;lk; i vd;f. mjd; tpisthf R, L 
kw;Wk; C f;F FWf;fhf kpd;dOj;j NtWghL cUthfpwJ. 
 
 Rf;F FWf;Nf cs;s kpd;dOj;j NtWghL (VR) i cld; xNu fl;lj;jpy; 

cs;sJ. Lf;F FWf;Nf cs;s kpd;dOj;j NtWghL (VL) i I tpl /2 Ke;jp 

cs;sJ kw;Wk; C f;F FWf;Nf cs;s kpd;dOj;j NtWghL (VC) i I tpl /2 
gpd;jq;fp cs;sJ vd;gij ehk; mwpNthk;. 
 
 kpd;Ndhl;lk; kw;Wk; kpd;dOj;j NtWghLfspd; fl;l tpsf;fg;glk; 
tiuag;gLfpwJ. kpd;Ndhl;lkhdJfl;lntf;lh;OI  My; Fwpf;fg;gLfpwJ. glj;jpy; 
fhl;bAs;sthW VR, VL kw;Wk;VC Mfpa kpd;dOj;jNtWghLfs; KiwNaOA , OB

kw;Wk; OC vd;fpwfl;l ntf;lh;fshy; Fwpf;fg;gLfpd;wd. ,e;j fl;l ntf;lh;fspd; 
ePsk; VL kw;Wk;VC d; kjpg;igg; nghUj;J kpd;Rw;whdJ> kpd;J}z;ly; my;yJ 

kpd;Njf;fp my;yJ kpd;jilg; gz;Gs;sjhf mikAk;. VL>VC vd ehk; 

fUJNthk;. Mjdhy; L-C ,izf;F FWf;Nf cs;s epfu kpd;dOj;j NtWghL 

VL-VC MFk;. ,Jfl;lntf;lh; AD My; Fwpf;fg;gLfpwJ. 
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 ,izfutpjpapd;gb %iytpl;lk; OE MdJVRkw;Wk;(VL - VC) Mfpatw;wpd; 

njhFgad; kpd;dOj;j NtWghL -Ij; jUfpwJ. mjd; ePsk; OE MdJVm f;Fr; 
rkkhFk;. vdNt 

 
 

 Z vd;gJ Rw;wpd; kpd;vjph;g;G (Impedance) vdg;gLfpwJ. ,J njhlh; RLC 
Rw;why; Rw;W kpd;Ndhl;lj;jpw;F mspf;fg;gl;l gaDW kpd;vjph;g;igf; Fwpf;fpwJ. 
kpd;dOj;j Kf;Nfhzk; kw;Wk; kpd;vjph;g;G Kf;Nfhzk; Mfpait glj;jpy; 
nfhLf;fg;gl;Ls;sd. 
 

 
 

VL> VC  vd;w epiyapy; njhlh;  RLC Rw;wpd; fl;l tpsf;fg;glk;  
 

 
 

XL>XC  vd;w epiyapy; kpd;dOj;j NtWghL kw;Wk; kpd;vjph;g;G Kf;Nfhzk; 

  kw;Wk; i ,ilNaahd fl;lf;Nfhzk; fPo;f;fz;l njhlh;gpypUe;J ngwyhk;.  
 

   
 

rpwg;G Neh;Tfs; 
 

i) XL> XCvdpy; (XL -XC) Neh;f;FwpahFk; kw;Wk;  vd;w fl;l NfhzKk; 
Neh;f;FwpahFk;. 

,jd; nghUs; nrYj;jg;gl;l kpd;dOj;j NtWghL> kpd;Ndhl;lj;ij tpl  
Ke;jp cs;sJ. (my;yJ kpd;Ndhl;lk; kpd;dOj;j NtWghl;il tpl  
gpd;jq;fp cs;sJ) kpd;Rw;W kpd;J}z;b gz;Gilajhf cs;sJ. 
 

/   = Vm  sin  t : i  = Im sin (t -  )  
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ii) XL< XCvdpy; (XL-XC)vjph;f;FwpahFk; kw;Wk;  vd;w fl;l NfhzKk; 
vjph;f;FwpahFk;. 

,jd; nghUs; nrYj;jg;gl;l kpd;dOj;j NtWghL> kpd;Ndhl;lj;ij tpl  
gpd;jq;fp cs;sJ. (my;yJ kpd;Ndhl;lk; kpd;dOj;j NtWghl;il tpl  
Ke;jp cs;sJ) Rw;whdJ  kpd;Njf;fpg; gz;Gilajhf cs;sJ. 
 

/   = Vm  sin  t : i  = Im sin (t +  )  
 

iii) XL= XCvdpy; MdJ Rop MFk;. vdNt> kpd;Ndhl;lk; kw;Wk; 
kpd;dOj;j NtWghL 

Mfpait xNu fl;lj;jpy; cs;sd. Rw;whdJ kpd;jilg; gz;Gilajhf 
cs;sJ. 
 

 /   = Vm  sin  t : i  = Im sin t   
 
4.7.7 njhlh; RLC Rw;wpy; xj;jjph;T (Resonance in series RLC Circuit)  
 

 nrYj;jg;gLk; khWjpir kpd;%yj;jpd; mjph;ntz; (r) MdJ RLCRw;wpd; 

,ay;Gmjph;ntz;zpw;F 1
LC

 
  

rkkhf ,Ue;jhy;>Rw;wpy; cs;s kpd;Ndhl;lk; ngUk 

kjpg;ig milfpwJ. jw;NghJ Rw;whdJ kpd; xj;jjph;tpy; cs;sjhff; 
$wg;gLfpwJ. xj;jjph;T Vw;gLk; kpd;%yj;jpd; mjph;ntz;> xj;jjph;T mjph;ntz; 
vdg;gLfpwJ. 
 

 xj;jjph;T Nfhz mjph;ntz;  r=
1

LC
 

 

   
 
 

khWjpir kpd;Ndhl;l (AC) Rw;Wfspd; KbTfspd; RUf;fk; 
 

kpd; vjph;g;gpd; 
tif 

kpd; vjph;g;gpd; 
kjpg;G 

kpd;dOj;j 
NtWghl;Lld; 

kpd;Ndhl;lj;jpd; fl;l 

jpwd; 
fhuzp 
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Nfhzk; 
 

kpd; jil R 0 1 

kpd; J}z;ly; XL = L 90 gpd;jq;fp 0 

kpd; Njf;fp Xc = 1
C  90 Ke;jp 0 

R – L - C ( )2
2 1R L

C
 + −  0 kw;Wk; 90 

,ilNa gpd;jq;fp 
my;yJ Ke;jp 

0 kw;Wk; 1 
,ilNa 

 
XL kw;Wk;  XC Mfpait mjph;ntz;izr; rhh;e;jpUg;gjhy;> nrYj;jg;gLk 
kpd;dOj;j NtWghl;bd; mjph;ntz;iz khw;Wtjd; %yk; xj;jjph;T epge;jidia 
(XL =XC) milayhk;.  
 
njhlh; xj;jjph;tpd; tpisTfs; 
 
 njhlh; xj;jjph;T epfOk;NghJ Rw;wpd; kpd;vjph;gG rpWkkhFk; kw;Wk; mJ 
Rw;wpd; kpd;jilf;Fr; rkkhFk;. ,jd; tpisthf> Rw;wpy; cs;s kpd;Ndhl;lk; 
ngUkkhfpwJ. kpd;Ndhl;lk; kw;Wk; mjph;ntz; ,ilNa tiuag;gl;l xj;jjph;T 
tisNfhl;by; ,J fhz;gpf;fg;gl;Ls;sJ. 
  
xj;jjph;T epiyapy;> kpd; vjph;g;ghdJ 
 

Z= ( )22

L C
R X X+ −  = R Vnddpy; L C

X X−  

 
vdNt> Rw;wpy; cs;s kpd;Ndhl;lkhdJ 
 

   (4.58) 
 

 
xj;jjph;T tisNfhL 
 

 njhlh; xj;jjph;tpdhy; tpisAk; ngUk kpd;Ndhl;lkhdJ Rw;wpy; cs;s 
kpd;jiliag; nghUj;J mikAk;. rpwpa kpd;jil kjpg;GfSf;F> $h;ikahd 
tisNfhl;Lld; mike;j mjpf kpd;Ndhl;lk; fpilf;fpwJ. kpd;jil mjpfnkdpy;> 
jl;ilahd tisNfhl;Lld; mike;j Fiwe;j kpd;Ndhl;lk; fpilf;fpwJ. 
 
njhlh; RLC xj;jpirTr; Rw;wpd; gad;ghLfs; 
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 RLC Rw;whdJ tbg;ghd; Rw;Wfs; miyapaw;wpfs;> kpd;dOj;j ngUf;fpfs; 

Kjypatw;wpy; gad;gLfpwJ. njhlh; RLC Rw;wpd; xU Kf;fpa gad;ghlhdJ 

thndhyp kw;Wk; njhiyf;fhl;rp mikg;Gfspd; xj;jpirTr; Rw;Wfs; (Tuning 
circuits) MFk;. xypgug;G epiyaq;fspy; ,Ue;J gy;NtWgl;l mjph;ntz;fspy; 
iriffs; thdntspapy; gug;gg;gLfpd;wd. xU Fwpg;gpl;l epiyaj;jpd; 
irifiag; ngw xj;jpirT nra;ag;gLfpwJ. 
 
 nghJthf xj;jpirthdJ gpd;tUkhW nra;ag;gLfpwJ. ,izj;jl;L 
kpd;Njf;fpapd; khWghl;L kpd;Njf;Fj;jpwid khw;Wtjd; %yk; Rw;wpd; xj;jjph;T 
mjph;ntz; khw;wg;gLfpwJ. xj;jjph;T mjph;ntz; xU Fwpg;gpl;l epiyaj;jpd; 
mjph;ntz;zpw;F rkkhFk;NghJ> Rw;wpy; kpd;Ndhl;lj;jpd; tPr;R ngUkkhfpwJ. 
mjd; %yk; me;j epiyaj;jpd; irif kl;Lk; Vw;fg;gLfpwJ. 
 
4.7.8. juf;fhuzp my;yJ Q– fhuzp (Quality factor or Q - factor) 
 
 njhlh; RLC Rw;wpy; xj;jjph;tpd; NghJ kpd;Ndhl;lk; ngUkkjpg;ig 

milfpwJ. kpd;Ndhl;lk; mjpfhpg;gjhy; L kw;Wk; C f;F FWf;Nf cs;s 
kpd;dOj;j NtWghLk; mjpfhpf;fpd;wd. njhlh; xj;jjph;tpy; kpd;dOj;j 
NtWghLfspd; ngUf;fk; Q–fhuzpahy; Fwpf;fg;gLfpwJ. 
  
 Q–fhuzp vd;gJ L my;yJ C f;F FWf;Nf cs;s kpd;dOj;j 
NtWghl;bw;Fk; nrYj;jg;gLk; kpd;dOj;j NtWghl;bw;Fk; ,ilNa cs;s jfT 
vd tiuaWf;fg;gLfpwJ. 
 

 
 

xj;jjph;tpd; NghJ Rw;whdJ kpd;jilg;gz;G nfhz;Ls;sJ. vdNt nrYj;jg;gLk; 
kpd;dOj;j NtWghL R -f;F FWf;Nf cs;s kpd;dOj;j NtWghl;bw;Fr; rkkhFk;. 
 

 
 

 ,jd; mh;j;jk; tUkhW: xj;jjph;tpd; NghJ nrYj;jg;gLk; kpd;dOj;j 
NtWghl;il tpl L my;yJ C f;F FWf;Nf cs;s kpd;dOj;j NtWghL vj;jid 
klq;F cs;sJ vd;gij Fwpf;fpwJ. 
 
vLj;Jf;fhl;L 4.22 
 njhlh; RLC Rw;wpy; cs;s kpd;J}z;bapd; kpd;kWg;G> kpd;Njf;fpapd; 

kpd;kWg;G kw;Wk; kpd;jil Mfpait KiwNa 184> 144 kw;Wk; 30 vdpy; 
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Rw;wpd; kpd;vjph;g;igf; fhz;f. NkYk; kpd;dOj;j NtWghL kw;Wk; kpd;Ndhl;lk 
,ilapyhd fl;lf; Nfhzj;ijAk; fzf;fpLf. 
jPh;T: 

   

 
 
 fl;lf; Nfhzk; Neh;f;Fwp vd;gjhy;> ,e;j kpd;J}z;b Rw;Wf;F kpd;dOj;j 

NtWghlhdJ kpd;Ndhl;lj;ij tpl 53.1 Ke;jp cs;sJ. 
 
vLj;Jf;fhl;L 4.23 

 500Hkpd;J}z;b
2

80


 pF  kpd;Njf;fpkw;Wk; 628  kpd;jil Mfpait 

,izf;fg;gl;L njhlh; RLC Rw;W cUthf;fg;gl;Ls;sJ. ,e;j Rw;wpd; xj;jjph;T 

mjph;ntz; kw;Wk; xj;jjph;tpy; Q - fhuzpiaf; fzf;fpLf. 
 
jPh;T: 

 
 
vLj;Jf;fhl;L 4.24 
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= 10 sin ( 3 X 104 t) Nthy;l; vd;w khWjpir kpd;dOj;j NtWghl;bd; fzNeu 

kjpg;ig nfhLf;fg;gl;Ls;s fzq;fspy; fz;Lgpb i) 0 s  ii) 50 s iii) 75s 
 
jPh;T  
 

nfhLf;fg;gl;l rkd;ghL  = 10 sin ( 3 X 104 t) 
 

 
 
vLj;Jf;fhl;L 4.25 
 

 xU kpd;J}z;br; Rw;wpy; cs;s kpd;Ndhl;lk; 0.3 sin( 200 t–40 )A MFk;. 

kpd;J}z;ly; vz; 40 mH vdpy; mjd; FWf;Nf cs;s kpd;dOj;j 
NtWghl;bw;fhd rkd;ghl;il vOJf. 
 
jPh;T: 
 

 
 

xU kpd;J}z;br;Rw;wpd; kpd;dOj;j NtWghL kpd;Ndhl;lj;ij tpl 90 Ke;jp 
cs;sJ. vdNt> 
 

 
 
4.8 khWjpir kpd;Ndhl;lr; Rw;Wfspd; jpwd; (POWER IN AC CIRCUITS )  
 
4.8.1. khWjpir kpd;Ndhl;lr; Rw;Wfspy; jpwd; - mwpKfk; 
 xU Rw;wpd; jpwd; vd;gJ mr;Rw;wpy; kpd; Mw;wy; Efug;gLk; tPjk; vd 
tiuaWf;fg;gLfpwJ. mJ kpd;dOj;j NtWghL kw;Wk; kpd;Ndhl;lk; Mfpatw;wpd; 
ngUf;Fj;njhifahy; Fwp;f;fg;gLfpwJ. xU khWjpir kpd;Ndhl;lr; Rw;wpy; 
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kpd;dOj;j NtWghL kw;Wk; kpd;Ndhl;lk; Neuj;ijg; nghUj;J njhlh;r;rpahf 
khWfpd;wd. Kjypy; xU fzj;jpy; cs;s jpwid ehk; fzf;fpl;L gpwF xU 
KOr;Rw;Wf;F mjd; ruhrhpia kjpg;gplyhk;. 
njhlh; RLC Rw;wpy; fzNeu khWjpir kpd;dOj;j NtWghL kw;Wk; 
kpd;Ndhl;lkhdJ 
 

  = Vm  sin  t  kw;Wk;  i  = Im sin (t +)  

,q;F  vd;gJ  kw;Wk; i ,ilNa cs;s fl;lf;Nfhzk; MFk;. fzNeu 

jpwid (Instantaneous power) ,t;thW vOjyhk;. 
 

 
  

,q;F xU Rw;Wf;fhd sin2t ,d; ruhrhp 1
2
MFk;. kw;Wk; sint cost ,d; 

ruhrhp RopahFk;. ,e;j kjpg;Gfisg; gpujpapl;L> xU Rw;Wf;fhd ruhrhp jpwidg; 
ngwyhk;. 

 

   
 ,q;F VRMS IRMS vd;gJ Njhw;wj;jpwd; (Apparent power) vdg;gLk;. cos  
vd;gJ jpwd; fhuzp (Power factor) MFk;. xU khWjpir kpd;Ndhl;lr; Rw;wpd; 

ruhrhp jpwd; Rw;wpd; cz;ikj; jpwd; (True power) vdTk; miof;fg;gLfpwJ. 
 
rpwg;G Neh;Tfs; 
 

(i) kpd;jilg;gz;Gs;s Rw;Wf;F> kpd;dOj;j NtWghL kw;Wk; kpd;Ndhl;lk; 
,ilNa cs;s 

fl;lf;Nfhzk; RopahFk; kw;Wk; cos =1. 
 
 / Pav = VRMS IRMS 

 

ii) kpd;J}z;ly; my;yJ kpd;Njf;fpg; gz;Gs;s Rw;Wf;F fl;lf; NfhzkhdJ 
 

 
2

 kw;Wk; cos ( )2
 = 0. 
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Pav = 0 
 

iii) njhlh; RLC Rw;Wf;F fl;lf;Nfhzk; 
 

= tan-1 L CX X

R

− 
 
 

 

/ Pav = VRMS IRMS cos 
 

iv) xj;jjph;tpy; cs;s njhlh; RLC Rw;Wf;F fl;lf;Nfhzk; RopahFk; kw;Wk;  

cos  0=1 
 / Pav = VRMS IRMS 
 

4.8.2. Ropj;jpwd; kpd;Ndhl;lk; (Wattless current) 

VRMSkw;Wk; IRMS,ilNa fl;lf;Nfhzk;  nfhz;l xU khWjpir kpd;Ndhl;lr; 
Rw;iwf; fUJf. fl;l tpsf;fg;glj;jpy; fhl;bAs;sthW kpd;dOj;j NtWghlhdJ 

kpd;Ndhl;lj;ij tpl  Nfhzk; Ke;jp ,Ug;gjhff; nfhs;f.  
 

 
 

 VRMSMdJ IRMS I fl;lk; Ke;jpr; nry;fpwJ. 
 

jw;NghJ IRMSMdJ  VRMStopNa IRMScos vdTk; VRMS f;F Fj;jhfIRMSsin  
vdTk; ,U nrq;Fj;Jf; $Wfshf gFf;fg;gLfpwJ. 

 

 
IRMS,d; $Wfs; 
 

(i) kpd;dOj;j NtWghl;Lld; xNu fl;lj;jpy; cs;s kpd;Ndhl;lj;jpd; $W 

(IRMScos)  
nraw;gL $W vdg;gLfpwJ. ,f;$wpdhy; Efug;gl;l jpwd;  =VRMS IRMScos.  
vdNt  ,ij KOj;jpwd; nfhz;l kpd;Ndhl;lk; (Wattful current) vd 
miof;fg;gLfpwJ. 
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ii)   kpd;dOj;jNtWghl;Lld; fl;lf;Nfhzk; 
2

 nfhz;Ls;skw;nwhU $W 

(IRMSsin)  
   MdJ kpd;gWg;Gf;$W vdg;gLfpwJ. ,f;$wpdhy; Efug;gl;l jpwd; RopahFk;. 

vdNt ,J ‘Ropj;jpwd;’ kpd;Ndhl;lk; (Wattless current) vdTk; 
miof;fg;gLfpwJ. 
 
 xU khWjpir kpd;Ndhl;lr;Rw;wpy; Efug;gl;l jpwd; Ropnadpy;> me;jr; Rw;wpy; 
ghAk; kpd;Ndhl;lk; Ropj;jpwd; kpd;Ndhl;lk; vd miof;fg;gLfpwJ. ,e;j 
Ropj;jpwd; kpd;Ndhl;lk; kpd;J}z;ly; my;yJ kpd;Njf;fp gz;Gs;s Rw;wpy; 
epfo;fpwj. 
 
4.8.3. jpwd; fhuzp (Power factor)  
 
 xU Rw;wpd; jpwd; fhuzp; fPo;f;fz;l topfspy; tiuaWf;fg;gLfpwJ. 

i) jpwd; fhuzp = cos = Ke;jp my;yJ gpd;jq;fp cs;s fl;lf;Nfhzj;jpd; 
nfhird; 

kjpg;G  

ii) jpwd; fhuzp= R

Z
= kpd;jil/kpd;vjph;g;G 

iii) jpwd; fhuzp= cosVI

VI

  

jpwd; fhuzpfSf;fhd rpy vLj;Jf;fhl;Lfs;: 
 

i) kpd;jilg; gz;Gs;s xU Rw;Wf;F jpwd;fhuzp; =cos0=1 Vnddpy; 
kpd;dOj;j 

NtWghL kw;Wk; kpd;Ndhl;lk; ,ilNa cs;s fl;l Nfhzk; RopahFk;. 
ii) kpd;J}z;ly; my;yJ kpd;Njf;fpg; gz;Gs;s xU Rw;Wf;F jpwd; fhuzp= 

cos ( )2
 = 0. 

Vnddpy; kpd;dOj;j NtWghL kw;Wk; kpd;Ndhl;lk; ,ilNa 
cs;sfl;lNfhzk;

2
  

iii) R,L,kw;Wk; C I khWgl;l tpfpjq;fspy; nfhz;Ls;s xU Rw;Wf;F jpwd; 
fhuzp 0 Kjy; 1 tiu ,Uf;Fk;. 

 
4.8.4 Neh;j;jpir kpd;Ndhl;lj;ij tpl khWjpir kpd;Ndhl;lj;jpd; ed;ikfs; kw;Wk; 
FiwghLfs;. 
 
 Neh;j;jpir kpd;Ndhl;l mikg;ig tpl khWjpir kpd;Ndhl;l mikg;gpy; gy 
ed;ikfs; kw;Wk; rpy FiwghLfs; cs;sd. 
 
ed;ikfs;: 
 

i) Neh;j;jpir kpd;Ndhl;lj;ijtpl khWjpir kpd;Ndhl;l cw;gj;jpr; nryT 
FiwthFk;. 

ii) khWjpir kpd;Ndhl;lk; cah; kpd;dOj;j NtWghl;by; 
tpepNahfpf;fg;gl;lhy; mDg;Gif 

,og;Gfs; Neh;j;jpir mDg;Gifia xg;gpl FiwthdjhFk;. 
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iii) jpUj;jpfspd; cjtpahy; khWjpir kpd;Ndhl;lj;ij vspjhf Neh;j;jpir 
kpd;Ndhl;lkhf  

khw;wyhk;. 
 
FiwghLfs;: 
 

i) khWjpir kpd;dOj;j NtWghLfis rpy gad;ghLfspy; gad;gLj;j 
,ayhJ.  

cjhuzkhf kpd;fyd;fis kpd;Ndw;wk; nra;jy;> kpd;Kyhk; G+Rjy; 
kpd;,Oit Nghd;wit. 

ii) cah; kpd;dOj;j NtWghLfspy; Neh;j;jpir kpd;Ndhl;lj;ijf; fhl;bYk; 
khWjpir 

kpd;Ndhl;lj;Jld; Ntiy nra;tJ mjpf Mgj;jhdJ. 
 

vLj;Jf;fhl;L 4.26 
 

 400 kHz,y; xj;jjpUk; njhlh; RLC Rw;whdJ 80H kpd;J}z;b 2000 pF 

kpd;Njf;fp kw;Wk; 50 kpd;jil Mfpatw;iwf; nfhz;Ls;sJ. (i) Rw;wpd; Q– 
fhuzp (ii) kpd;J}z;ly; vz; kjpg;G ,U klq;fhdhy; kpd;Njf;Fj;jpwdpd; Gjpa 

kjpg;G kw;Wk; (iii) Q– fhuzpapd; Gjpa kjpg;G Mfpatw;iwf; fzf;fpLf.  
 
jPh;T: 

 
 
 
vLj;Jf;fhl;L  
 

4
10

F
−


kpd;Njf;Fj;jpwd; nfhz;lkpd;Njf;fp> 2

H


kpd;J}z;ly; vz; 

nfhz;lkpd;J}z;bkw;Wk; 100 kpd;jilnfhz;lkpd;jilahf;fpMfpait 
,izf;fg;gl;L>xUnjhlu; RLC Rw;WcUthf;fg;gl;Ls;sJ. 220 v> 50 Hz cs;s 
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xU khWjpir kpd;Ndhl;lk; Rw;Wf;F mspf;fg;gl;lhy; (i) Rw;wpd; kpd;vjpu;g;G (ii) 
Rw;wpy; ghAk; kpd;Ndhl;lj;jpd; ngUk kjpg;G (iii) Rw;wpd; jpwd; fhuzp kw;Wk; (iv) 
xj;jjpu;tpy; Rw;wpd; jpwd; fhuzp Mfpatw;iwf; fzf;fpLf. 
 
jPu;T: 
 

  
 

   
 
LC Rw;Wfspy; miyT (OSCILLATION IN LC CIRCUITS) 
 
LC miyTfs; - mwpKfk; 
 
 kpd;J}z;bfs; kw;Wk; kpd;Njf;fpfspy; Mw;wiy Nrkpf;fyhk; vd ehk; 
mwpe;Js;Nshk;. Mw;wyhdJ kpd;J}z;bfspy; fhe;jg;Gy tbtpYk;> kpd;Njf;fpfspy; 
kpd;Gy tbtpYk; Nrkpf;fg;gLfpwJ. 
 
 kpd;J}z;ly; vz; L nfhz;l kpd;J}z;b kw;Wk; kpd;Njf;fj;jpwd; C nfhz;l 
kpd;Njf;fp Mfpatw;iw nfhz;Ls;s xU Rw;Wf;F Mw;wy; mspf;fg;gLk; 
Nghnjy;yhk;> Mw;wyhdJ kpd;J}z;bapd; fhe;jg;Gyk; kw;Wk; kpd;Njf;fpapd; 
kpd;Gyk; ,ilNa Kd;Dk; gpd;dkhf miyTWfpwJ. ,jdhy; tiuaWf;fg;gl;l 
mjpu;ntz; nfhz;l kpd; miyTfs; cUthf;fg;gLfpd;wd. ,e;j miyTfs; LC 
miyTfs; vdg;gLfpwJ. 
 
LC miyTfs; cUthjy;: 
 
 njhlf;f epiyapy; kpd;Nf;fpahdJ Qm vd;w nghUk kpd;D}l;lj;ijf; 
nfhz;L KOtJk; kpd;Ndw;wk; nra;ag;gl;ljhff; fUJNthk;. Mifahy; 

kpd;Njf;fpapy; Nrkpf;fg;gl;l Mw;wy; ngUkkhFk; kw;Wk; mJ
2

2
m

E

Q
U

C
=

vdFwpf;fg;gLfpwJ. kpd;J}z;bapy; kpd;Ndhl;lk; ,y;yhjjhy; mjpy; Nrkpf;fg;gl;l 

Mw;wy; RopahFk;. mjhtJ B
U = 0. vdNt Mw;wy; KOtJk; kpd; Mw;wyhFk;. ,J 

glj;jpy; fhl;lg;gl;Ls;sJ. 
 
 kpd;Njf;fp jw;NghJ kpd;J}z;b topNa kpd;dpwf;fk; milaj; 
njhlq;fptyQ;Ropahf i vd;wkpd;Ndhl;lj;ijepWTfpwJ. ,e;j kpd;Ndhl;;lk; 
kpd;J}z;biar; Rw;wp xU fhe;jg;Gyj;ij cUthf;FfpwJ kw;Wk; kpd;J}z;bapy; 
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Nrkpf;fg;gl;lMw;wy; 2

2B
LiU = . kpd;Njf;fpapy; cs;s kpd;D}l;lk; Fiwtjhy;> 

mjDs; Nrkpf;fg;gl;l Mw;wYk; FiwfpwJkw;Wk; mjid
2

2E

q
U

C
= vdvOjyhk;. 

,t;thW Mw;wypd; xU gFjp kpd;Njf;fpapy; ,Ue;J> kpd;J}z;bf;F khWfpwJ. 
me;jf; fzj;jpy; nkhj;j Mw;wyhdJ kpd; kw;Wk; fhe;j Mw;wy;fspd; $LjyhFk;. 
 

    
 
 
 kpd;Njf;fpapy; cs;s kpd;D}l;lq;fs; jPu;e;jTld;> mjd; Mw;wy; RopahfpwJ. 

mjhtJ E
U = 0Mw;wyhdJkpd;J}z;bapd; fhe;jg;Gyj;jpw;F KOtJkhf 

khw;wg;gLfpwJ kw;Wk; mjd; Mw;wy; ngUkkhfpwJ. ,e;jngUkMw;wy; 
2

2
m

B

Li
U =  

,q;FImvd;gJ Rwpwy; ghAk; ngUk kpd;Ndhl;lk; MFk;. jw;NghJ Mw;wy; 
KOtJk; fhe;j Mw;wyhFk;. 
 
 kpd;Njf;fpapy; cs;s kpd;D}l;lk; RopahdhYk;> mNj jpirapy; kpd;Ndhl;lk; 
njhlu;e;J ghAk;. Vnddpy;> kpd;Ndhl;lk; cldbahf epw;gjw;F kpd;J}z;b 
mDkjpg;gjpy;iy. kpd;J}z;bapd; rupfpd;w fhe;jg;GykhdJ> Rw;wpy; kpd;Ndhl;lk; 
gha;tij fhe;jg;gykhdJ> Rw;wp kpd;Ndhl;;lk; gha;tij cWjp nra;fpwJ. Mdhy; 
kpd;Ndhl;lj;jpd; vz;kjpg;G FiwfpwJ. jw;NghJ kpd;Njf;fpahdJ vjpu;j;jpirapy; 
kpd;Ndw;wk; milaj; njhlq;Fk;. Mw;wypd; xU gFjp kpd;J}z;bapy; ,Ue;J 
kPz;Lk; kpd;Njf;fpf;F khWfpwJ. nkhj;j Mw;wyhdJ kpd; kw;Wk; fhe;j 
Mw;wy;fspd; $LjyhFk;. 
 
 Rw;wpy; kpd;Ndhl;lk; Ropahff; Fiwak; NghJ kpd;Njf;fpahdJ 
vjpu;j;jpirapy; KOtJkhf kpd;Ndw;wk; milfpwJ. Kpd;Njf;fpapy; Nrkpf;fg;gl;l 
Mw;wy; ngUkkhfpwJ. kpd;Ndhl;lk; Rop vd;gjhy; kpd;J}z;bapy; Nrkpf;fg;gl;l 
Mw;wy; RopahFk;. Mw;wy; KOtJk; kpd; Mw;wyhFk;.  
 
 kpd;Rw;wpd; jw;Nghija epiyahdJ njhlf;f epiyiag; Nghd;wNj. Mdhy; 
kpd;Njf;fp vjpu;j;jpirapy; kpd;Ndw;wk; mile;Js;sJ vd;gJ NtWghlhFk;. 
kpd;Njf;fpahdJ ,lQ;Rop kpd;Ndhl;lj;Jld; kpd;J}z;b topahf kpd;dpwf;fk; 
milaj; njhlq;FfpwJ. nkhj;j Mw;wyhdJ kpd; kw;Wk; fhe;j Mw;wy;fspd; 
$LjyhFk;. 
 
 Vw;fdNt tpsf;fpathW> nray;Kiwfs; ahTk; vjpu;j;jpirapy; kPz;Lk; 
epfo;fpd;wd. ,Wjpahf Rw;W mjd; njhlf;f epiyf;F jpUk;GfpwJ. ,t;thW Rw;W 
,e;j epiyfisf; fle;J nrd;why;> Rw;wpy; xU khWjpir kpd;Ndhl;lk; gha;fpwJ. 
,e;j nray;Kiw kPz;Lk; kPz;Lk; epfo;e;jhy;> tiuaWf;fg;gl;l mjpu;ntz; 
nfhz;l kpd; miyTfs; cUthf;fg;gLfpwJ.,it LC miyTfs; vdg;gLfpwJ. 
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 ,yl;rpa LC Rw;wpy;> Mw;wy; ,og;G ,y;iy. vdNt miyTfs; 
fhytiuapd;wp eilngWk;. mj;jifa miyTfs; jilaw;w miyTfs; 
vdg;gLfpwJ. 
 
LC miyTfspy; Mw;wy; khwh epiy: 
 
 LC Rw;Wfspy; eilngWk; LC miyTfspd; NghJ mikg;gpd; Mw;wyhdJ> 
kdpNjf;fpapd; kpd;Gyk; kw;Wk; kpd;J}z;bapd; fhe;jg;Gyk; ,ilNa miyTWfpwJ. 
,e;j ,U Mw;wy; tbtq;fSk; Neuj;ijg; nghUj;J khwpdhYk; nkhj;j Mw;wy; 
khwhky; cs;sJ. mjd; nghUs;> Mw;wy; khwh tpjpf;F Vw;g LC miyTfs; 
eilngWfpd;wd vd;gjhFk;. 
 

 nkhj;jMw;wy; 
2

21

2 2
E B

q
U U U Li

C
= + = +  

 
 LC miyTfspd; NghJ 3 NtWgl;l epiyfisf; fUJNthk; kw;Wk; 
mikg;gpd; nkhj;j Mw;wiyf; fzf;fpLNthk;. 
 

Neu;T (i) kpd;Njf;fpapd; kpd;D}l;lk; m
q Q= kw;Wk; kpd;J}z;bapd; 

topNanry;Yk; kpd;Ndhl;lk; 0i = vDk; NghJ>nkhj;j Mw;wyhdJ  
 

  
 
 ,q;F nkhj;j Mw;wy; KOtJk; kpd; Mw;wyhf cs;sJ. 
 

Neu;T (ii) kpd;D}l;lk; 0= ;kpd;Ndhl;lk; = m
I vDk; NghJ> nkhj;j Mw;wyhdJ 

 

   
 
 ,q;F nkhj;j Mw;wy; KOtJk; fhe;j Mw;wyhf cs;sJ. 
 
 Neu;T (iii) kpd;D}l;lk; = q ;kpd;Ndhl;lk; i= vDk; NghJ> nkhj;j Mw;wyhdJ 
 

  
2

21

2 2

q
U Li

C
= +   

 

,q;F cos , sin .m m

dq
q Q t i Q t

dt
=  = − =   kpd;D}l;lj;jpy;  cs;svjpu;FwpahdJ> 

Neuj;ijr; rhu;e;J kpd;Ndhl;lk; Fiwtijf; fhl;LfpwJ. vdNt 
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 Nkw;fz;l %d;W Neu;Tfspy; ,Ue;J> mikg;gpd; nkhj;j Mw;wy; khwhky; 
cs;sJ vd;gJ njspthfpwJ. 
 
LC miyTfs; kw;Wk; jdpr;rPupir miyTfs; ,ilNa cs;s xg;Gikfs; 
 
(i) gz;Grhu; Kiw (Qualitative treatment) 
 
 LC mikg;gpd; kpd;fhe;j miyTfis xU RUs;tpy;-epiw mikg;gpd; 
,ae;jputpay; xU RUs;tpy;-epiw mikg;gpd; ,ae;jputpay; miyTfSld; 
xg;gplyhk;. 
 
 LC miyTfspy; ,U tifahd Mw;wy; cs;sd. xd;W kpd;Ndw;wk; 
nra;ag;gl;l kpd;Njf;fpapd; kpd; Mw;wy;: kw;nwhd;W kpd;Ndhl;lk; jhq;fpa 
kpd;J}z;bapd; fhe;j Mw;wy;. 
 

,U miyTW mikg;Gfspy; Mw;wy; 
 

LC miyapaw;wp RUs;tpy; - epiw mikg;G 

ghfk;                 
Mw;wy; 

ghfk;Mw;wy; 

kpd;Njf;fpkpd; Mw;wy; 21 1

2
q

C

 =  
 

 RUs;tpy; epiyMw;wy; 21

2
k x=  

kpd;J}z;bfhe;j= 21

2
Li

dq
i

dt
=  epiw ,af;fMw;wy; 21

2
m v=

dx
v

dt
=  

  
 
 ,JNghd;W> RUs;tpy; - epiw mikg;gpd; ,ae;jpu Mw;wYk; ,U tifahd 
cs;sd: mKf;fg;gl;l my;yJ ePl;lg;gl;l RUs;tpy;ypd; epiyahw;wy; kw;Wk; 
epiwapd; ,af;f Mw;wy;. ,e;j ,U Mw;wy; Nrhbfs; ml;ltiz ,y; 
fhl;lg;gl;Ls;sd. 
 
 ml;ltiz I Ma;T nra;tjd; %yk;> gy;NtW msTfSf;F ,ilNa 
cs;s xg;Gikfisg; Gupe;J nfhs;syhk;. ,e;jj; njhlu;Gfs; ml;ltiz 4.4 ,y; 
nfhLf;fg;gl;Ls;sd. 
 
 RUs;tpy; - epiw mikg;gpy; eilngWk; miyTfspd; Nfhz mjpu;ntz; 
MdJ gpd;tUkhW Nfhz mjpu;ntz; MdJ gpd;tUkhW. 
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k

m
 =   

  
ml;ltiz 4.4 ,y; ,Ue;J 1k

C
→ kw;Wk; m L→ . vdNt LC miyTfspd; 

Nfhz mjpu;ntz; MdJ 
 

1

LC
 =  

 
(ii) msTrhu; Kiw (Quantitative treatment) 
 
 RUs;tpy; - epiw mikg;gpd; ,ae;jputpay; Mw;wy; MdJ 
 
 x kw;Wk; v ,d; khWgLk; kjpg;GfSf;F> Mw;wy; E khwhky; ,Uf;fpwJ. 
Neuj;ijg; nghUj;J E-I tifg;gLj;j> ehk; ngWtJ 
 

kpd; kw;Wk; ,ae;jpu msTfSf;F ,ilNa cs;s xg;Gikfs; 
 

kpd; mikg;G ,ae;jpu mikg;G 

kpd;D}l;lk; q ,lg;ngau;r;rp x 

kpd;Ndhl;lk; dq
i

dt
=  jpirNtfk; dx

v
dt

=  

kpd;J}z;ly; vz; L epiw m 

kpd;Njf;Fj;jpwdpd; jiyfPop 1

C
 tpir khwpyp k 

kpd; Mw;wy; 21 1

2
q

C

 =  
 

 epiyMw;wy; 21

2
k x=  

fhe;jMw;wy; = 21

2
Li  ,af;fMw;wy; 21

2
m v=  

kpd;fhe;jMw;wy; 
2 21 1 1

2 2
U q Li

C

 = + 
 

 
,ae;jpuMw;wy; 2 21 1

2 2
E kx mv= +  

 
 

    
 
 ,JNt RUs;tpy; - epiw mikg;gpd; miyTfspd; tiff;nfO 
rkd;ghlhFk;. rkd;ghL ,d; nghJthd jPu;T 
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 vd;w tbtpy; ,Uf;Fk;. ,q;F Xm vd;gJ x(t) ,d; ngUkkjpg;G>
vd;gJNfhzmjpu;ntz; kw;Wk; vd;gJfl;lkhwpyp MFk;. 
 
 ,J Nghd;W>LC mikg;gpd; kpd;fhe;j Mw;wyhdJ  
   

 U = 21

2
Li + 21 1

2
q

C

 
 
 

 = khwpyp 

 
 Neuj;ijg; nghUj;J U– it tifg;gLj;j> ehk; ngWtJ 
 

   
 
rkd;ghL (4.71)- ,d; nghJthd jPu;T 
 

  ( )( ) cosmq t Q t=  +    

 

 vd;w tbtpy; ,Uf;Fk;. ,q;F m
Q vd;gJ ( )q t ,d; ngUkjpg;G>

vd;gJNfhzmjpu;ntz; kw;Wk; vd;gJfl;lkhwpyp MFk;. 
 
LC Rw;wpy; kpd;Ndhl;lk; 
 
 LCRw;wpy; gha;fpd;wkpd;Ndhl;lk; MdJ ( )q t -I Neuj;ijg; 
nghUj;Jtifg;gLj;Jtjd; %yk; ngwg;gLfpwJ 
 

  
 
 kpd;Ndhl;lkhdJ Neuk; t -Ir; rhu;e;J khWgLtij rkd;ghL njspthff; 
fhl;LfpwJ. cz;ikapy; ,J Nfhzmjpu;ntz; nfhz;lxUird; tbt khWjpir 
kpd;Ndhl;lk; MFk;. 
 
LC miyTfspd; Nfhz mjpu;ntz; 
 
 rkd;ghL (4.72) ,UKiw tifg;gLj;j> ehk; ngWtJ 
 

  ( )
2

2
cosm

d q
Q t

dt
=   +   

 rkd;ghLfs; (4.72) kw;Wk; (4.74) I> rkd;ghL (4.71) ,y; gpujpapl 
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 rkd;ghl;il khw;wpaikf;Fk; NghJ>LC miyTfspd; Nfhz mjpu;Ntz; 
gpd;tUkhW fpilf;fpwJ. 
 

 
1

LC
 =  

 
 ,e;jr; rkd;ghLk;> gz;Grhu; xg;GikapypUe;J ngwg;gl;l rkd;ghLk; xd;whFk; 
 
kpd; kw;Wk; fhe;j Mw;wypd; miyTfs; 
 
 LC miyapaw;wpapd; kpd; Mw;wy; MdJ 
 

  
 
fhe;j Mw;wy; MdJ 
 

  
 
  =0 vd;WfUjpf;nfhz;lhy;> ,U Mw;wy;fSf;fhd tiuglk; tiue;jhy;> glk; 
4.58 ekf;F fpilf;fpwJ. 
 

    
  Neuj;jpd; rhu;ghf UE kw;Wk; UB khWgLjy; 
 
tiuglj;jpypUe;J Fwpf;fg;gl Ntz;bajhtJ 
 

(i) ve;jfzj;jpYk; 
2

2

m
E B

Q
U U

c
+ = =khwpyp 

(ii) UEkw;Wk; UB Mfpa ,uz;bd; ngUkkjpg;GfSk; 
2

2

m
Q

c
MFk;. 

(iii) UE ngUkkhf UB cs;sNghJ> RopahfTk; kw;Wk; Neu;khwhfTk; 
cs;sJ. 
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Electricity 
6thmwptpay; 

njhFjp– 2  
myF–IIkpd;dpay; 

 
jkpofj;jpd; Kf;fpakpd; epiyaq;fs;: 
 
 mdy;kpd; epiyaq;fs; (flY}u; khtl;lj;jpy; nea;Ntyp>jpUts;@u; khtl;lj;jpy; 
vz;Zu;)>ePu;kPd; epiyaq;fs; (Nryk; khtl;lj;jpy; Nkl;^u;>jpUney;Ntypkhtl;lj;jpy; 
ghgehrk;)>mZkpd;epiyaq;fs; (fhQ;rpGuk; khtl;lj;jpy; fy;ghf;fk;>jpUney;Ntypkhtl;lj;jpy; 
$lq;Fsk;)>fhw;whiyfs; (fd;dpahFkupkhtl;lj;jpy; Muy;tha;nkhopkw;Wk; 
jpUney;Ntypkhtl;lj;jpy; faj;jhW). ,tw;iwj; jtpug; gy;NtW ,lq;fspy; mikf;fg;gl;Ls;s 
#upaxspj; jfLfs; %yKk; gutyhfkpd;rhuk; ngwg;gLfpwJ. 
 
 kpd; cw;gj;jpepiyaq;fs; vt;thWkpd; cw;gj;jpnra;fpd;wd? vdr; RUf;fkhff; fhz;Nghk;. 
 
1. mdy;kpd; eiyaq;fs; 
 
 mdy;kpd; epiyaq;fspy; epyf;fup>Bry; my;yJthAf;fisvupg;gjd; %yk; fpilf;Fk; 
ntg;gMw;wyhy; ePuhtpcUthf;fg;gLfpwJ. ,e;jePuhtpahy; lu;igd; ,aq;FfpwJ. lu;igd; 
,aq;Fk; nghOJ ,U kpd;fhe;jq;fSf;F ,ilapy; itf;fg;gl;Ls;sfk;gpr;Rus; Roy;tjhy; 
cUthFk; kpd;fhe;jj; J}z;lyhy; kpd;rhuk; cUthf;fg;gLfpwJ. 
,q;Fntg;gMw;wyhdJkpd;dhw;wyhfkhw;wg;gLfpwJ. 
 
2. ePu;kpd; epiyaq;fs; 
 
 ePu;kpd; epiyaq;fspy; mizf; fl;bypUe;JghAk; ePuhy; lu;igd; Row;wg;gl;Lkpd;rhuk; 
cUthf;fg;gLfpwJ. ,q;F ,af;fMw;wy; kpd;dhw;wyhfkhw;wg;gLfpwJ. ePu;kpd; epiyaq;fs; 
mjpffhyk; ,aq;ff;#bait kw;Wk; rpf;fdkhdit. 
 
3. mZkpd; epiyaq;fs; 
 
 

mZkpd; epiyaq;fspy; mZf;fUMw;wiyf;nfhz;LePuhdJnfhjpf;fitf;fg;gLfpwJ. 
,jdhy; cUthFk; ePuhtpiaf; nfhz;Llu;igd; ,af;fg;gLfpwJ. lu;igdpd; ,af;fj;jhy; 
kpd;rhuk; cUthf;fg;gLfpwJ. ,q;FmZf;fUMw;wyhdJ ,af;fMw;wyhfTk; gpd; 
kpd;dhw;wyhfTk; khw;wg;gLfpwJ. 
 
4. fhw;whiyepiyaq;fs; 

 
fhw;whiyfspy;>fhw;wpd; Mw;wyhy; lu;igd; Row;wg;gLfpwJ. ,jd;%yk; kpd;rhuk; 

cUthfpwJ. ,q;F ,af;fMw;wy; kpd;dhw;wyhfkhw;wg;gLfpwJ. 
 
kpd;fyd; 
 
 kpd;fyd; vd;gJNtjpahw;wiykpd;dhw;wyhfkw;Wk; xUfUtpahFk;. Neu; kw;Wk; vjpu;kpd; 
madpfisj; juf;$baNtjpf;fiury; kpd;gFspahfvLj;Jf; nfhs;sg;gLfpwJ. mjpy; 
,UNtWgl;lcNyhfj; jfLfs; kpd;Kidfshfg; nghUj;jg;gl;Lkpd;fyd; cUthf;fg;gLfpwJ. 
Ntjptpidfs; %yk; xUkpd; Kid Neu;kpd;thahfTk;>kw;wkpd; Kid vjpu; kpd;thahfTk; 
nray;gl;Lkpd;rhuj;ijj; jUfpwJ. 
 
 njhlu;e;Jkpd;Ndhl;lj;ijtoq;Ftijg; nghWj;Jkpd;fyd;fs; Kjd;ikkpd;fyd;fs; kw;Wk; 
Jizkpd;fyd;fs; vd ,U tifg;gLk;. 
 
Kjd;ikkpd;fyd;fs; 
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 ,t;tifkpd;fyd;fiskPz;Lk; kpd;Ndw;wk; nra;a ,ayhJ. vdNt> 
,tw;iwxUKiwkl;LNkgad;gLj;j ,aYk;. nghJthfKjd;ikkpd;fyd;fs; 
rpwpacUtmsTfspy; kl;LNkjahupf;fg;gLfpd;wd. 
 
 v.fh: Rtu;f; fbfhuk;>iff; fbfhuk; kw;Wk; NuhNghnghk;ikfs; Mfpatw;wpy; 
gad;gLj;jg;gLk; kpd;fyd;fs;. 
 
Jizkpd;fyd;fs; 
 
 Jizkpd;fyd; vd;gJgyKiwkpd;Ndw;wk; nra;Jnjhlu;e;Jgad;gLj;jf;$baJ. 
xUKiwgad;gLj;jpagpd;G>kPz;Lk; kPz;Lk; kpd;Ndw;wk; nra;ag;gl;Lnjhlu;e;Jkpd;Ndhl;lk; 
cUthf;fg;gLfpwJ. Jizkpd;fyd;fspd; cUtsTmjd; gad;ghl;ilg; 
nghWj;Jrpwpajhfmy;yJngupajhf ,Uf;Fk;. ifNgrpapy; gad;gLj;jg;gLk; Jizkpd;fydpd; 
msTcs;sq;isasTrpwpajhfTk;>fdufthfdq;fshdkfpo;e;Jkw;Wk; NgUe;JNghd;wtw;wpy; 
gad;gLj;jg;gLk; Jizkpd;fyd;fs; ngupajhfTk; fdkhditahfTk; ,Uf;Fk;. 
 
v.fh: ifNgrpfs;>kbf;fzpdpfs;>mtrufhytpsf;Ffs; kw;Wk; thfdq;fs; Mfpatw;wpy; 
gad;gLj;jg;gLk; kpd;fyd;fs;. 
 
kpd;fymLf;F 
 
 ,uz;Lmy;yJmjw;FNkw;gl;lkpd;fyd;fis 
,izj;J>kpd;fymLf;FcUthf;fg;gLfpwJkpd;fymLf;Fvd;gJgykpd;fyd;fspd; njhFg;ghFk;. 
 
kpd;Rw;Wfs; 
 
 jhj;jhnry;tpaplk; lhu;r; tpsf;FvLj;J tur; nrhy;fpwhu;. lhu;r; 
tpsf;FvLj;JtUk;nghOJfPNotpOe;Jkpd;fyd;fs; ntspNate;Jtpl;ld. 
kpd;fyd;fiscs;Nsitj;J ,af;fpAk; lhu;r; tpsf;Fxsputpy;iy. 
 
 lhu;r; tpsf;FgOjile;Jtpl;ljhff; fUjpnry;tpmoj; njhlq;fpdhs;. 
mq;Fte;jmtsJkhkh>kpd;fyd;fisrupahfg; nghUj;jplhu;r; tpsf;ifxspur; nra;jhu;. 
 
 nry;tpapd; KfKk; xspu;e;jJ. khkhfhuzj;ijf; $wpkpd;Rw;Wfs; 
Fwpj;JmtSf;Ftpsf;fpdhu;. 
 
 kpd;Rw;Wvd;gJkpd;fyj;jpd; Neu;KidapypUe;Jvjpu;Kidf;Fkpd;D}l;lk; nry;Yk; 
njhlu;r;rpahd %baghijahFk;. 
 
 kpd;Rw;Wvd;gJnghJthfg; gpd;tUtdtw;why; cUthf;fg;gLk;. 
 
m)kpd;fyd; (m) kpd;fymLf;F - kpdNdhl;lj;ijj; jUk; %yk;. 
 
M) ,izg;Gf;fk;gpfs; - kpd;Ndhl;lj;ijvLj;Jr; nry;y. 
 
M) kpd;tpsf;F–Nghd;wkpd;dhw;wiyg; gad;gLj;Jk; mikg;G> 
 
<) rhtp–kpd;Ndhl;lj;ijj; NjitahdNghJnrYj;jNth>epWj;jNthgad;gLk; mikg;G. ,J 
kpd;Rw;wpd; vg;gFjpapYk; ,izf;fg;glyhk;. 
 
m. jpwe;jkpd;Rw;W 
 
 xUkpd; Rw;wpy; rhtpahdJjpwe;jepiyapy; (OFF) ,Ue;jhy; me;jkpd; Rw;wpy; kpd;Ndhl;lk; 
nry;yhJ. mj;jifakpd; Rw;Wjpwe;jkpd; Rw;Wvdg;gLk;. ,jpy; kpd; tpsf;FxspuhJ. 
 
M. %bakpd;Rw;W 
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 xUkpd; Rw;wpy; rhtpahdJ %ba (ON) epiyapy; ,Ug;gpd; me;jr; Rw;wpy; kpd;Ndhl;lk; 
ghAk;. vdNtkpd;tpsf;FxspUk;. ,J %bakpd;Rw;Wvdg;gLk;. cdf;Ff; fpilf;Fk; 
vspanghUs;fisf; nfhz;Lcd;dhy; xUrhtpia (switch) cUthf;fKaw;rpnra;. 
 
kpd;Rw;wpd; tiffs; 
 

1. vspakpd;Rw;W 
2. njhlupizg;G 
3. gf;f ,izg;G 

 
1. vspakpd;Rw;W 
 
 xUrhtp>xUkpd;fyd; kw;Wk; ,izg;Gf; fk;gpnfhz;LcUthf;fg;gLk; 
kpd;Rw;Wvspakpd;Rw;Wvdg;gLk;. 
 
2. njhlu; ,izg;Gkpd;Rw;W 
 
 xd;Wf;FNkw;gl;lkpd; tpsf;Ffs; njhluhf ,Uf;FkhWrhtp>kpd;fyd; kw;Wk; ,izg;Gf; 
fk;gpfs; %yk; ,izf;fg;gLk; kpd;Rw;Wnjhlu; ,izg;Gkpd;Rw;Wvdg;gLk;. ,e;jkpd;Rw;wpy; 
VNjDk; xUkpd;tpsf;FgOjile;jhYk; kpd;Rw;Wnjhlupy; cs;smidj;Jtpsf;FfSk; 
mize;JtpLk;. 
 
3. gf;f ,izg;Gkpd;Rw;W 
 
 xd;Wf;FNkw;gl;lkpd; tpsf;Ffs; ,izahf ,Uf;FkhWrhtpfs;>kpd;fyd; kw;Wk; 
,izg;Gfk;gpfs; nfhz;LcUthf;fg;gLtJgf;f ,izg;Gkpd;Rw;Wvdg;gLk;. ,e;jkpd;Rw;wpy; 
VNjDk; xUkpd;tpsf;FgOjile;jhYk;>me;j ,izg;gpy; kw;wtpsf;Ffs; vupAk;. vdNt>tPLfspy; 
gf;f ,izg;GKiwNagpd;gw;wg;gLfpwJ.  
 
 <y; vd;Dk; xUtifkPd; kpd;rhuj;ijcUthf;Fk; jpwd; nfhz;lJ. 
,itkpd;djpu;itntspapl;LvjpupfsplkpUe;Jjq;fisf; fhj;Jf; 
nfhs;sTk;>jq;fsJczitg; gpbf;fTk; nra;fpd;wd. 
 
 mk;kPl;lu; vd;gJxUkpd;Rw;wpy; ghAk; kpd;Ndhl;lj;jpd; msitmstpLk; 
fUtpahFk;. ,f;fUtpahdJRw;wpy; njhlupizg;gpy; ,izf;fg;glNtz;Lk;. 
 
kpd; nghUl;fspd; FwpaPLfspd; gl;bay; 
 
 kpd;Rw;Wfspy; ehk; kpd; rhjdq;fspd; glq;fisf; Fwpg;gpl;Nlhk;. 
kpfg;ngupakpd;Rw;Wfisg; glq;fshy; Fwpg;gpLtJfbdk;. vdNt>mtw;iwf; FwpaPLfshy; 
Fwpg;gpLfpNwhk;.  
 
 kpd;nghUs;fspd; FwpaPLfspdhy;>kpfg; ngupakpd;Rw;WfisAk; kpfvspjhfek;khy; 
Gupe;Jnfhs;sKbfpwJ. 
 

t. 
z; 

kpd;rhjdk; glk; FwpaPL Fwpg;G 

1 kpd;fyd; 

 
kpd;fyd;  

ngupanrq;Fj;jf; NfhL Ne
KidahfTk;>rpwpanrq;Fj;Jf;NfhLvjpu; 
KidahfTk; Fwpg;gplg;gLfpd;wd. 

2 njhlu; kpd;fyd; 
(kpd;fymLf;F) 

 
kpd;fymLf;F 

 

,uz;Lmy;yJmjw;FNkw;gl;lkpd;fyd;fs; 
njhluhf ,izf;fg;gl;lmikg;G 
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kpd;flj;jpfs; kw;Wk; mupjpw; flj;jpfs; 
 
kpd;rhuk; midj;Jg; nghUl;fspd; topNaAk; ghAkh? 
 
 kpd;rhuf;fk;gpiantl;bgpupj;Jg; ghu;f;Fk; nghOJ>cs;NscNyhfj;jhy; Md fk;gpAk; 
mjd; Nky;gFjpapy; NtWxUnghUshy; Md ciwAk; ,Ug;gijf; fhzyhk;. Vd; 
,t;thWcUthf;fg;gl;Ls;sJvdmwpthah? 
 
kpd; flj;jpfs; 
 
 flj;jpapy; kpd;D}l;lq;fs; ghAk; tPjNkkpd;Ndhl;lk; vdg;gLk;. 
mt;thWve;nje;jnghUs;fs; jd; topNakpd;D}l;lq;fisr; nry;ymDkjpf;fpd;wdNthmtw;iwehk; 
kpd; flj;jpfs; vd;fpNwhk;. 
 
v.fh. cNyhfq;fshdjhkpuk;> ,Uk;G>mYkpdpak;>kw;Wk; khRgl;lePu;>Gtp>Nghd;wit. 
 
mupjpw; flj;jpfs; (kpd; flj;jhg; nghUs;fs;) 
 
 ve;nje;jg; nghUs;fs; jd; topNakpd;D}l;lq;fisr; 
nry;ymDkjpf;ftpy;iyNahmtw;iwehk; mupjpw;flj;jpfs; (m) kpd;flj;jhg; nghUs;fs; 
vd;fpNwhk;. 
 
 v.fh :gpsh];bf;>fz;zhb>kuk;>ug;gu;>gPq;fhd;>vNghidl; Nghd;wit. 
 
xUtUf;Fkpd; mjpu;r;rpVw;gl;lhy; (Electric shock) mtiuf; fhg;ghw;wnra;aNtz;bait 
 

I. kpd;mjpu;TVw;glf; fhuzkhdkpd ,izg;igmizf;fTk;.  
II. rhtpapypUe;J ,izg;igj; Jz;bf;fTk;. 
III. kpd;flj;jhg; nghUl;fisf; nfhz;Lmtiukpd;fk;gpapd; njhlu;gpypUe;Jjs;sTk;. 
IV. mtUf;FKjYjtpje;J>mUfpYs;skUj;Jtkidf;Fmioj;Jr; nry;yTk;. 

 
 jhk]; My;thvbrd; (gpg;utup 11> 1847 Kjy; mf;Nlhgu; 18> 1931) Xu; 
mnkupf;ffz;Lgpbg;ghsu;. 

3 njhLrhtpjpwe;jJ 

 

 
jpwe;j 

njhLrhtpnray;glhepiy (OFF) (Rw;wpy; 
kpd;Ndhl;lk; nry;yhJ) 

4 njhLrhtp 
%baJ 

 

 
%ba 

njhLrhtpnray;gLk; epiy (ON) (Rw;W
kpd;Ndhl;lk; ghAk;) 

5 kpd; tpsf;F 

 

 

kpd; tpsf;Fxsputpy;iy 

 

 

kpd; tpsf;Fxspu;fpwJ. 

6 ,izg;Gf; fk;gp 

 

 
kpd; rhjdq;fis ,izf;fg; gad;gLk
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 ,tu; 1000 f;Fk; Nkw;gl;lcgNahfkhdnghUl;fiscUthf;fpAs;shu;. 
mtw;wpy; gytPLfspy; gad;gLj;jf; $bait. kpd; tpsf;iff; 
fz;Lgpbj;jjw;fhfehk; vd;Wk; mtiug; Nghw;WfpNwhk;. 
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7th,aw;gpay;  
njhFjp– 2  

myF– 2 kpd;Ndhl;ltpay; 
 

 
kpd;Ndhl;lk; 
 
 kpd;D}l;lq;fspd; Xl;lNkkpd;Ndhl;lk; vdg;gLk;>kpd;rhjdq;fs; ,aq;fNtz;Lk; 
vdpy>mr;rhjdq;fs; topNakpd;Ndhl;lk; ghaNtz;Lk;>xURw;wpy; ghAk; 
kpd;Ndhl;lkhdJxUtpdhbNeuj;jpy; flj;jpapd; VNjDk; Xu; Gs;sptopNanry;Yk; kpd;D}l;lj;jpd; 
msthy; mstplg;gLfpwJ>kpd;Ndhl;lj;jpd; FwpaPL‘I’(I) MFk;. 
 
kpd;Ndhl;lj;jpd; myF 
 
 kpd;Ndhl;lj;jpd; S.I.myFMk;gpau; MFk;. flj;jpapd; VNjDk; Xu; FWf;Fntl;Lg; 
gug;gpy;>xUtpdhbNeuj;jpy; xU $Y}k; kpd;D}l;lk; gha;e;jhy;>mf;flj;jpapy; ghAk; kpd;Ndhl;lk; 
xUMk;gpau; vdg;gLk;. 
 
  I = q / t 
 ,q;F 
 I –kpd;Ndhl;lk; (Mk;gpaupy; - A) 

 q–kpd;D}l;lk; ($Y}k;fspy; - C) 
 t–vLj;Jf; nfhz;lfhyk; (tpehbfspy; - S) 
 
jPh;f;fg;gl;lfzf;F 
 
 xUfk;gpapd; topNa 30 $Y}k; kpd;D}l;lkhdJ 2 epkplj;jpw;Fgha;e;jhy; 
flj;jptopNanry;Yk; kpd;Ndhl;lj;jpd; msTahJ? 
 
jPu;T: 
 
 kpd;D}l;lk; q = 30 $Y}k; 

 Neuk; t = 2epkplk;  60 tpehbfs;  

  = 120 tpehbfs;  
 kpd;Ndhl;lk; I = q/t = 30C/120s = 0.25 A 
 
kpd;dOj;jNtWghL (V) 
 
 Xu; kpd;Rw;wpy; kpd;Rw;wpd; topNakpd;D}l;lq;fs; efuMw;wy; Njitg;gLfpwJ. 
ePuhdJvg;nghOJk; cau;kl;lepiyapy; ,Ue;Jjho;kl;lepiyiaNehf;fpghAk;>mNjNghy; 
kpd;D}l;lq;fs; vg;NghJk; cau; kpd;mOj;jGs;spapy; ,Ue;Jjho; kpd;dOj;jg; 
Gs;spiaNehf;fpghAk;> 
 
 kpd;dOj;jNtWghL (V) ,Ue;jhy; kl;LNkflj;jpapd; topNakpd;Ndhl;lkhdJnry;Yk;. 
 
 ,UGs;spfSf;fpilNaahdkpd;dOj;jNtWghLvd;gJXuyFkpd;D}l;lj;ijxUGs;spapy; 
,Ue;Jkw;nwhUGs;spf;Fefu;j;jNjitg;gLk; Mw;wypd; msthFk;. 
 
 kpd;Ndhl;lkhdJePNuhl;lk; Nghy; mjpfkpd;dOj;jkl;lj;jpy; 
,Ue;JFiwe;jkpd;dOj;jkl;lj;ijNehf;fpghAk;. 
 
 kpd;dOj;jNtWghl;bd; S,ImyFNthy;l; MFk;. ,UGs;spfSf;F 
,ilNaahdkpd;dOj;jNtWghl;ilNthy;l; kPl;lu; vd;wfUtpiaf; nfhz;Lmstplyhk;. 
 
kpd; flj;Jj;jpwd; kw;Wk; kpd; vjpu;g;Gj;jpwd; 
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kpd;jil (R) 
 
 Xu; kpd;Rw;wpy; ,izf;fg;gLk; kpd;jilahdJme;ejkpd;Rw;wpy; ghaf;$bakpd;D}l;lj;jpd; 
,af;fj;ijvjpu;f;Fk; my;yJjLf;Fk; Xu; kpd; cWg;GMFk;>ePNuhl;lk; ghAk; tPjj;ij Xu; 
FWfpatopahdJvt;thWghjpf;fpd;wNjhmt;thNwkpd; cWg;ghdkpd;jilahdJkpd;D}l;lk; ghAk; 
tPjj;ijvjpu;f;Fk;. 
 
 xUkpd; cWg;gpd; kpd;jilkjpg;Gmjpfk; vdpy; mk;kpd; cWg;gpd; topNanry;Yk; 
kpd;D}l;lq;fis ,aq;fr; nra;amjpfkpd;dOj;jNtWghLNjitg;gLfpwJ. 
 
 xUkpd; cWg;gpd; kpd;jilvd;gJkpd; cWg;gpw;F ,ilNanray;gLk; 
kpd;dOj;jNtWghl;bw;Fk;. kpd;cWg;gpd; topNanry;Yk; kpd;Ndhl;lj;jpw;Fk; ,ilNacs;stpfpjk; 
MFk;. kpd;jilapd; S.ImyF‘Xk;’MFk;. 
 
 kpd;dOj;jj;jpw;Fk; kpd;Ndhl;lj;jpw;Fk; ,ilNacs;stpfpjkjpg;Gmjpfk; vdpy; 
kpd;jilapd; kjpg;Gmjpfk; MFk;. 
 
kpd;flj;Jj;jpwd; ( ) 
 
 flj;jpxd;wpd; kpd;Ndhl;lj;ijflj;jk; jpwd; msTmf;flj;jpapd; kpd;flj;Jj;jpwd; 
my;yJjd; kpd; flj;Jj;jpwd; vdg;gLk; ,J nghJthf  (rpf;kh) vd;wfpNuf;fvOj;jhy; 

Fwpg;gplg;gLfpwJ. kpd;flj;Jj;jpwdpd; myFrPnkd;]; /kPl;lu; (s/m)MFk;. 
 

kpd;jilvz; () 
 
 nghUs; xd;Wjd; topNakpd;Ndhl;lk; gha;tijvt;tsTtypikahfvjpu;f;Fk; 

vdmstpl;Lf; $Wk; nghUspd; mbg;gilgz;Ngmg;nghUspd; kpd;jilvz;  (Nuh) vdg;gLk;. 
kpd;jilvz;izjd; kpd;jilvd;dvz; vdTk; Fwpg;gpLtu;>kpd;jilvz;zpd; SImyF. 
 
 Xk; - kPl;lu (Ω.m) MFk;. 
 
nghUl;fspd; kpd;flj;Jj;jpwd; kw;Wk; kpd;jilvz;fspd; kjpg;G 
 

nghUs;fs; kpd;jilvz;  ( 
Ω.m) C ,y; 

kpd;flj;Jj;jpwd; 

(S/m)20C ,y; 

nts;sp 1.59  10-8 6.30   107 
jhkpuk; 1.68 х 10-8 5.98 х 107 

Jz;lhf;fg;gl;ljhkpuk; 1.72 х 10-8 5.80 х 107 
mYkpdpak; 2.82 х 10-8 3.5 х 107 

 
kpd;Ndhl;lj;jpw;Fk; ePNuhl;lj;jpw;Fkhdxg;Gik 
 
 jhkpuf; fk;gpNghd;w Xu; flj;japd; topNaghAk; vy;f;l;uhd;fspd; Xl;lNkkpd;Ndhl;lk; 
MFk;. ek;khy; vy;f;l;uhd;spd; Xl;lj;ijfz;LzuKbahJ>Mdhy; xUfk;gpapd; topNaghAk; 
kpd;Ndhl;lj;ijxUFohapd; topNaghAk; ePNuhl;lj;ijg;Nghy; ek;khy; fw;gidnra;Jghh;f;f 
,aYk;.  
 
 kpd;Ndhl;lk; gha;tjw;Fk; ePNuhl;lj;jpw;Fkhdxg;Gikia ,g;NghJehk; ghu;g;Nghk;. 
 
 Foha; topNaePu; ghAk; Xu; ,ae;jpumikg;ghdJkpdNdhl;lk; ghAk; tPjj;jpw;Fk; 
xg;ghFk;>ePu; gha;r;Rk; ,ae;jpumikg;ghdJ Xu; %baFohapd; topNaePiuntspNaw;Wk; gk;g; 
xd;iwcs;slf;fp ,Uf;Fk;> Xu; Fohapd; topNaghAk; 
ePNuhl;lj;jpidkpd;Ndhl;lj;jpw;Fxg;ghffw;gidnra;Jnfhz;lhy;. ,e;j ,uz;Lmikg;GfspYk; 
fPo;f;fz;lgFjpfs; xg;ghFk;. 
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• FohahdJkpd;Rw;wpy; cs;sfk;gpNghYk; gk;g; MdJkpd;fyk; NghYk; 
nray;gLfpwJ>gk;gpdhy; cUthf;fg;gLk; mOj;jk; MdJFoha; topNaePiu ,aq;fr; 
nra;fpwJ>Fohapy; cUthFk; mOj;jkhdJRw;wpd; topNavyf;l;uhd;fis ,aq;fr; 
nra;Ak; kpd; mOj;jj;jpw;Fxg;ghFk;. 
 

• FohapDs; J}R kw;Wk; JUk;Gfs; 
gbe;jpUe;jhy;>mitePNuhl;lj;ijjilnra;tNjhLkl;Lky;yhky; Fohapd; xUKidf;Fk; 
kw;nwhUKidf;Fk; ,ilNamOj;jNtWghl;ilVw;gLj;Jk;>mNjNghy; kpd;Rw;wpy; 
mikf;fg;gLk; kpd;jilahdJ>kpd;Ndhl;lk; gha;tijjLg;gNjhLmy;yhky; xUKidf;Fk; 
kw;nwhUKidf;Fk; ,ilNakpd;dOj;jFiwitVw;gLj;Jk;> ,jdhy; kpd;jilapd; 
FWf;NfMw;wy; ,og;GVw;gl;L>mJntg;gkhfntspg;gLk;. 

 
kpd;Ndhl;lq;fiscUthf;Fk; %yq;fs; - kpd; Ntjpf;fyd;fs; my;yJkpd;fyd;fs; 
 
 kpd; Ntjpf;fyNdhLkl;Lky;yhky; mjpfmsTkpd; gad;ghl;bw;Fntg;gkpd;fyd;fisAk; 
ehk; gad;gLj;JfpNwhk;> ,it ,U Kidfisg; ngw;wpUf;Fk;. kpd;fyd;fs; gad;gLj;jg;gLk; 
NghJkpd;fyd;fs; gad;gLj;jg;gLk; NghJkpd;fyd;fspDs; 
kpd;D}l;lj;ijcUthf;ff;$baNtjptpideilngWfpwJ. 
 
 kpd;rhuj;ijNeubahfNthmy;yJvspjhfNthngwKbahjkpd; 
rhjdq;fSf;F>kpd;rhuj;ijmspf;fty;yrhjdNkkpd;fydhFk;. 
 
kpd;fyd;fspd; tiffs; - Kjd;ikkpd;fyd;fs; kw;Wk; Jizkpd;fyd;fs; 
 
 ek; md;whltho;tpy; njhiy,af;fp>NuhNghnghk;ikfs;>nghk;ikfhu;fs;>fbfhuk;>kw;Wk; 
ifNgrpMfpatw;wpd; nray;ghl;bw;fhfkpd;fyd;fs; kw;Wk; kpd;fymLf;ifgad;gLj;JfpNwhk;. 
vy;yhrhjdq;fSk; kpd;dhw;wiycUthf;fpdhYk;>rpykpd;fyd;fs; kl;LNkkPz;Lk; 
gad;gLj;jf;$bait>mtw;wpy; rpyxw;iwgad;ghLcilaitMFk;. cdf;Fmjw;fhdfhuzk; 
njupAkh? gad;ghl;bd; mbg;gilapy; kpd;fyq;fis>Kjd;ikkpd;fyd; kw;Wk; Jizkpd;fyd; 
vd ,U tifg;gLj;jyhk; 
 
Kjd;ikkpd;fyd; 
 
 lhu;r; tpsf;fpy; gad;gLk; cyu; kpd;fyd; Kjd;ikkpd;fydpw;F Xu; 
rpwe;jvLj;Jf;fhl;LMFk;> ,tw;wpd; gad;ghl;bw;FgpwF ,tw;iwkPz;Lk; kpd;Ndw;wk; nra;a 
,ayhJ. 
 
Jizkpd;fyd;fs; 
 
 Jizkpd;fyd;fs; Nkhl;lhu; thfdq;fs; kw;Wk; kpd;dpaw;wpfspy; gad;gLj;jg;gLfpd;wd. 
mtw;wpy; cUthFk; NtjptpidahdJ Xu; kPs;tpidahifahy; mitfiskPz;Lk; kpd;Ndw;wk; 
nra;a ,aYk;. ypj;jpak; cUiskpd;fyd;fs;>nghj;jhd;fs; kpd;fyd;fs; (button cells) 
fhumkpykpd;fyd;fs; Mfpadgad;ghl;by; cs;skw;wtifahdkpd;fyd;fs; MFk;. 
 
Kjd;ikkpd;fyd;fSf;Fk; Jizkpd;fyd;fSf;FkhdNtWghL 
 

Kjd;ikkpd;fyd; Jizkpd;fyd; 
1. Kjd;ikkpd;fydpw;Fs; eilngWk; 

NtjptpidahdJ Xu; kPshtpidahFk;. 
1. Jizkpd;fydpw;Fs; eilngWk; 

Ntjptpid Xu; kPs;tpidahFk;. 
2. ,itfiskPz;Lk; kpd;Ndw;wk; nra;a 

,ayhJ. 
2. ,itfiskPz;Lk; kpd;Ndw;wk; nra;a 

,aYk;. 
3. rpwpaNlg;upfhu;lu;fs; irf;fps;fs; 

nghk;ikfs; ifkpd;tpsf;Ffs; 
Nghd;wrpwparhjdq;fis 
,af;fg;gad;gLfpd;wd. 

3. ,itnkhigy; 
njhiyNgrpfs;>Nfkuhf;fs;>fzdpfs; 
kw;Wk; mtrutpsf;Ffs; 
Nghd;wrhjdq;fis ,af;fgad;gLfpwJ. 

4. v.fh. vspaNthy;lhkpd;fyd; Nldpay; 
kpd;fyd; kw;Wk; nyf;yhQ;rpkpd;fyd; kw;Wk; 

4. v.fh. fhupamkpyNrkf;fyd;>vbrd; 
Nrkf;fyd; kw;Wk; epf;fy; - 
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cyu; kpd;fyk;. ,Uk;GNrkf;fyd;fs;. 
   
Kjd;ikkpd;fy

d; 
Jizkpd;fyd; 

cyu; kpd;fyd; ypj;jpak; 
cUiskpd;fyd; 

nghj;jhd; 
kpd;fyd; 

fhu/mkpykpd;fy
d; 

Nkhl;lhu; 
thfdkpd;fymLf;

F 

  

 

 

 

 
Kjd;ikkpd;fyd; - cyu; kpd;fyd; 
 
 cyu; kpd;fyd; MdJngUk;ghyhdkpd; rhjdq;fspy; nghJthfg; gad;gLk; 
Ntjpkpd;fyd;fspd; Xu; rhjhuztifahFk;> ,J rpwpatbtpyhdvspjpy; vLj;Jr; nry;yj;jf;f 
Xu; kpd;%ykhFk;. ,J 1887 Mk; Mz;by; [g;ghd; ehl;ilr; rhu;e;jNaa; RfpNahthy; 
cUthf;fg;gl;lJ. 
 
 cyu; kpd;fyd;fs; njhiyf;fhl;rpapd; njhiytpaf;fp>lhu;r;>Gifg;glf;fUtpkw;Wk; 
tpisahl;Lg; nghk;ikfspy; nghJthfg; gad;gLgitfs; MFk;. 
 
 cyu; kpd;fyd;fs; vLj;Jr; nry;yj;jf;ftbtpyhdnyf;yhQ;rpkpd;fyj;jpd; Xu; vspatbtk; 
MFk;> ,J vjpu; kpd;tha; my;yJMNdhlhfr; nray;gLk; Jj;jehfkpd;jfl;ilcs;slf;fpaJ. 
 
 mk;Nkhdpak; FNshiuLkpd;gFspahfr; nray;gLfpwJ> 
 
 Jj;jehfFNshiulhdJmjpfmsTePu; cwpQ;Rk; jd;iknfhz;ljhy; girapd; 
<ug;gjj;ijguhkupf;fgad;gLj;jg;gLfpwJ. 
 
 fydpd; eLtpy; xUntz;fy %b nfhz;L %lg;gl;bUf;Fk; fhu;gd; 
jz;lhdJitf;fg;gl;Ls;sJ> ,j;jz;L Neu; kpd;tha; my;yJNfNjhlhfnray;gLfpwJ. 
 
 fiury;fspy; madpfshfkhWk; jd;iknfhz;lnghUl;fs; kpd;gFspfshFk;> 
,it kpd;Ndhl;lj;ijflj;jf;$bajpwidg;ngw;wpUf;Fk;. 
 
 ,JxUnky;ypaigapy; kpfneUf;fkhfkuf;fupkw;Wk; khq;fdPR il Mf;i]L (MnO2) 

epuk;gpafyitahy; #og;gl;bUf;Fk;> ,q;NfMnO2MdJ kpd;Kidthf;fpahfr; nray;gLfpwJ. 
Jj;jehfg; ghz;lkhdJNkNy %lg;gl;lepiyapy; %lg;gl;bUf;Fk; Ntjptpidapd; 
tpisthfcUthFk; thAf;fisntspNaw;wVJthfmjpy; Xu; rpwpaj; JisahdJ ,lg;gl;L 
,Uf;Fk;. ,urhadeltbf;iffshy; ntspNaw ,ayhjthAf;fismDkjpf;fxUrpwpaj; 
Jiscs;sJ. fyj;jpw;Fs;shdNtjptpidahdJnyf;yhQ;rpkpd;fyk; Nghd;NweilngWk;. 
 
 cyu; kpd;fykhdJ ,aw;ifapy; cyu;e;jepiyapy; fhzg;glhJ>Mdhy; 
mtw;wpy; cs;skpd;gFjputj;jpd; jd;ikahdJgirNghy; cs;sjhy; ePu;kj;jpd; 
msTkpfFiwe;jfhzg;gLk;. kw;wkpd;fyd;fspy; 
kpd;gFjputq;fshdJnghJthffiury;fshff; fhzg;gLk;. 
 
kpd;fymLf;F 
 
 Rw;wpy; vyf;l;uhd;fspd; xl;lj;ijcUthf;fty;y>NtjptpidfiscUthf;Fk; 
xd;Wmy;yJmjw;FNkw;gl;lkpd;fyd;fspd; njhFg;Ngkpd;fymLf;fhFk;. 
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 midj;Jkpd;fymLf;FfSk; %d;Wmbg;gilg; ghfq;fisf; nfhz;lJ>MNdhL (+) 
NfNjhL (-) kw;Wk; xUtifahdkpd; gFjputk;. 
 
 kpd;gFjputk; vd;gJMNdhLkw;Wk; NfNjhLld; NtjptpidGupAk; Xu; jputkhFk;. 
 
kpd;fymLf;fpd; fz;Lgpbg;G 
 
 1780 Mk; Mz;L> ,j;jhypaehl;L ,aw;gpayhsu;>capupayhsu; kw;Wk; jj;JtNkijahd 
Y}ap fhy;thdpgpj;jisf; fk;gpiag; gad;gLj;jpjtisiaclw;$W nra;jhu;>jtisapd; fhiy 
,Uk;gpntl;bnfhz;Lnjhl;lNghJmjd; fhy;fshdJJbf;fMuk;gpj;jd> 
 
 xUehs;>Nthy;lhjputj;jpy; fiue;Js;sNtWgl;lcNyhfq;fNsjtisapd; fhypd; 
Jyq;fYf;Ffhuzk; vdvLNfhshff; nfhz;lhu;> 
 
 mtu; xUjtisrlyj;jpw;Fg; gjpyhfctu;ePuhy; Jilj;jJzpahy; gupNrhjidiakPz;Lk; 
kPz;Lk; nra;jNghJ>mNjNghd;wkpd;dOj;jj;ijtpistpj;jJ. Nthy;lh 1791 ,y; 
jdJfz;Lgpbg;igntspapl;lhu;>gpd;du; 1800 Mk; Mz;by; Kjy; kpd;fydhd>thy;bf; 
FtpaiycUthf;fpdhu;. 
 
 me;jJbg;gpw;fhdMw;wyhdJjtisapd; fhypy; ,Ue;JcUthdJvdfUjpdhu;>Mdhy; 
mjw;F gpd; te;jmtuJmwptpayhsu;fshdmnyf;rhz;lbNuhNthy;lhkhWgl;Lek;gpdhu;. 
 
 Nthy;lhjputj;jpy; fiue;Js;sNtWgl;lcNyhfq;fNsjtisapd; fhypd; 
Jyq;fYf;Ffhuzk; vd vLNfhshff; nfhz;lhu;. 
 
 etPdkpd;fyd; fz;Lgpbg;gpw;Fmny]hz;l;NuhNthy;lhmtu;fNsngupJk; fhuzkhdtu;. 
cz;ikapy; ,J jtisapd; cliyclw;$W nra;jMuk;gpj;jNghJVw;gl;l Xu; 
mjpraepfo;thFk;. 
 
kpd;rhtp 
 
 ek;ehLkpd; jl;Lg;ghl;ilvjpu;Nehf;fp ,Uf;fpwJ. vdNtkpd;rhu ,og;gPLvd;gJkw;wtu;fspd; 
kpd;rhuj;ijgad;gLj;JtJNghd;wJMFk;> ,jdhy; ekJkpd;fl;lzk; cauMuk;gpf;Fk;. 
 
 vdNt>ehk; kpd;rhuj;ijkpfTk; vr;rupf;ifahfg; gad;gLj;jNtz;Lk>NkYk; Njitapd; 
NghJkl;Lk; kpd;rhuj;ijg; gad;gLj;jNtz;Lk;. 
 
 fle;jtFg;gpy; xUNrhjid %yk; Xu; kpd;Rw;wpy; kpd;Ndhl;lk; nrYj;jTk; kpd;Ndhl;lk; 
gha;tijepWj;jTk; vd;dnra;jha; vd;gijcd;dhy; kPs;fhzKbfpwjh? ,t;tFg;gpy; ehk; Xu; 
kpd;Rw;wpy; kpd;Ndhl;lj;ijghar; nra;aTk; epWj;jTk; kpd;rhtpiag; 
gad;gLj;jyhk;>tPl;Lkpd;rhjdq;fis ,aq;fr; nra;aTk;>epWj;jTk; 
gy;NtWtifahdkpd;rhtpfisg; gad;gLj;jp ,Ug;gPu;fs;>kpd;rhjdq;fisvspjhfTk; 
ghJfhg;ghfTk; ,aq;fr; nra;aTk; epWj;jTk; kpd;rhtpfshdJcjTfpwJ. 
 
kpd;Rw;W 
 
 rhtpiag; gad;gLj;jpePcUthf;fpaRw;W Xu; vspaRw;whFk;>mr;Rw;wpd; cz;ikahdglk; 
tiutJkpfTk; fbdkhFk;>ehk; tPLfspy; gad;gLj;Jk; kpd;rhjdq;fspy; ,ijtplkpff; 
fbdkhdkpd;Rw;Wfs; mikag; ngw;wpUf;Fk; mjpfkpd;tpsf;Ffs; rhtpkw;Wk; NtWkpd; 
cWg;Gfisf; nfhz;lkpd;Rw;wpd; cz;ikahdtbtj;jpidtpsf;Fk; Rw;Wg;glk; cd;dhy; tiua 
,aYkh? mJkpfvspikahdjhvdNahrpj;jg; ghu;>mJkpfvspikahdjhvdNahrpj;Jg; 
ghu;>mJvspikay;y. 
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 mwptpayhsu;fs; mr;nraiykpfTk; vspikahf;Ftjw;FKide;jdu;>Rw;wpd; gy;NtWkpd; 
cWg;Gfisf; Fwpg;gplvspaFwpaPLfisifahz;ldu;>mf;FwpaPLfisg; gad;gLj;jpehk; Rw;Wg;glk; 
tiuaKbAk;. glj;jpy; fhl;lg;gl;Ls;sthWkpd;tpsf;F>kpd;fyd; kw;Wk; 
kpd;rhtpNghd;witFwpaPLfs; %yk; Fwpf;fg;gLk;. 
 
 kpd;fydpd; FwpaPl;by; ePskhdNfhlhdJNeu;kpd;KidiaAk; FWfpaNfhlhdJvjpu; 
kpd;KidiaAk; Fwpf;Fk;. ehk; tiuAk; Rw;Wg;glq;fspy; kpd; cWg;Gfisf; Fwpg;gpl 
,t;tifahdFwpaPLfisg; gad;gLj;jyhk;>mt;thwhdglk; Rw;Wg; glk; vdg;gLk;. 
 
kpd;Rw;wpd; tiffs; 
 
 Nkw;fhz; Nrhjidapy;>ehk; kpd;tpsf;ifAk; kpd;fyidAk; gad;gLj;jp Xu; 
Rw;iwcUthf;fpNdhk;. kpd;tpsf;Fkw;Wk; kpd;fyidg; gad;gLj;jpehk; xNuxUkpd;Rw;iwkl;Lk; 
jhd; mikf;fKbAk;. xd;Wf;FNkw;gl;lkpd;tpsf;Ffs; kw;Wk; kpd;fyd;fisg; 
gad;gLj;jpgytpjq;fspy; ehk; vz;zw;wtifahdRw;Wf;fiscUthf;f ,aYk;. 
 
njhlu; ,izg;GRw;W 
 
 Xu; kpd;tpsf;ifAk; kpd;fyidiaAk; gad;gLj;jp ,U 
tifahdRw;Wf;fiscUthf;fKbAk;> ,r; Nrhjidapy; ehk; 
xUtifahdRw;wpidcUthf;fpmjidg; gw;wpj; njupe;Jnfhs;Nthk;. 
 
 glj;jpy; fhl;bAs;sgb ,U kpd;tpsf;Ffs;>kpd;fyd; kw;Wk; 
rhtpMfpatw;iwcs;slf;fpar; Rw;iwftdp. Rw;Wg; glj;jpy; ,Ue;J> ,U kpd;tpsf;Ffs; 
mLj;jLj;J ,izf;fg;gl;Ls;sJnjspthfpwJ. Rw;Wg;glkhdJkpd;tpsf;Fkw;Wk; kpd;fyd; 
mike;jpUf;Fk; epiyapidFwpf;fpd;wJ. ,t;thwhfkpd;tpsf;Ffs; ,izf;fg;gl;bUf;Fk; 
tpjj;jpw;Fnjhlu; ,izg;Gvd;Wngau;. 
 
 jw;NghJ ,U kpd;tpsf;Ffs; kw;Wk; kpd;fyd; Mfpatw;iw ,izj;J Xu; 
Rw;iwcUthf;FNthk;. ,Ukpd;tpsf;FfSk; xspu;fpd;wdth? ,Ukpd;tpsf;FfSk; 
xNugpufhrj;Jld; xspu;fpd;wdth? Xu; kpd;tpsf;Fxspu;e;jhy; mk;kpd;tpsf;fpd; 
,lj;ijkhw;wpmikj;jhy; mt;tpsf;Fkpfg;gpufhrkhfvupAkh? kpd;tpsf;fpd; 
tupiriakhw;wpmikj;J>cw;WNehf;F. 
 
 rpyNtisfspy; xNumstpy; Njhd;Wk; kpd;tpsf;Ffs; $l xspu;tjpy; khWgLk;. 
 
 vdNt>njhlu; ,izg;gpy; ,izf;fg;gLk; xNumstpy; Njhd;Wk; kpd;tpsf;Ffs; vg;NghJk; 
xNumstpy; xspu;tjpy;iy. 
 
gf;f ,izg;Gr; Rw;W 
 
 ,Ukpd;tpsf;Ffs; ntt;Ntwhdghijfspy; ,izf;fg;gl;Ls;sijg; glk;fhl;LfpwJ. ,J 
,uz;lhk; tifr; Rw;whFk;. ,Ukpd;tpsf;FfSk; Rw;wpy; ,izahf ,izf;fg;gl;Ls;sjhy; 
,j;jifaRw;Wgf;f ,izg;Gr; Rw;Wvdg;gLk;. 
 
gf;fkw;Wk; njhlu; ,izg;Gr;Rw;WfSf;F ,ilNacs;sxw;Wikkw;Wk; NtWghLfs; 
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%isiafpsu;r;rpA+l;Lk; mwptpay; 
 
 cdJtPl;by; kpd; gOijr; rupnra;Ak; kpd;gzpahsUf;FjpBnudkpd; mjpu;r;rpVw;gl;lhy; 
mtiumt;tjpu;r;rpapy; ,Ue;JkPl;fmtiuePnjhLthah? 
 
 kpd;mjpu;r;rpapy; ,Ue;JmtiukPl;f<uf;fl;ilahy; mbg;ghah? kpd; fk;gq;fspy; 
kpd;Ntiyfs; nra;Ak; NghJkpd; gzpGupNthu; Vd; ,ug;gu; ifAiwfismzpe;jpUf;fpd;wdu;? 
 
 midj;JgUg;nghUs;fSk; mZvd;wmbg;gilj; Jfshy; Mf;fg;gl;Ls;sJvdehk; 
mwpNthk;. mZthdJkpd;D}l;lk; ngw;wJfs; fiscs;slf;fpAs;sJ> ,j;Jfs;fspy; 
ngUk;ghyhditmZf;fspy; epiyahfmike;jpUf;Fk;>Mdhy; flj;jpfspy; 
(vy;yhcNyhfq;fspYk;) xUFwpg;gpl;lmZf;fNshLxd;wikahjgyJfs;fs; mq;Fk; 
,q;FkhfcNyhfq;fspy; Rw;wpf; nfhz;bUf;Fk;> ,it fl;Lwhkpd;D}l;lq;fs; 
vdmiof;fg;gLfpd;wd. mjhtJmZf;fspd; rpyvyf;l;uhd;fs; ,t;thWmikag;ngw;wpUf;Fk;. 
 
FWf;Fkpd;Rw;W 
 
 cd; tPl;lUfpy; mike;jpUf;Fk; kpd;fk;gq;fspy; rpyNeuq;fspy; cUthFk; 
jPg;nghwpiaePfz;L ,Uf;fpwhah? me;jkpd;rhujPg;nghwpcUthffhuzk; 
cdf;FnjupAkh? kpd;Rw;wpdhy; cUthfpwJ>FWf;Fr; Rw;Wvd;gJ ,U kpd;Ndhl;lk; 
nry;Yk; flj;jpfSf;F ,ilNaVw;gLk; kpff; Fiwe;jkpd;jilapdhy; Vw;gLk; 
kpd;Rw;W>FWf;Fkpd;Rw;WMFk;. 
 
 nty;bq; nra;jy;>FWf;Fkpd; Rw;wpd; tpisthfcUthFk; ntg;gj;jpd; 
eilKiwg; gad;ghNlMFk;. 
 
kpd; flj;Jg; nghUs;fs; (ew;flj;jpfs;) kw;Wk; fhg;ghd;fs; 
 
 kpd;Ndhl;lk; flj;Jk; gz;gpd; mbg;gilapy; nghUl;fis>kpd;flj;Jg; nghUs;fs; kw;Wk; 
fhg;ghd;fs; my;yJkpd;lj;jhg; nghUs;fs; my;yJmupjpw; flj;jpfs; vd ,U tifg;gLj;jyhk;. 
 
 ntt;NtWmZf;fspd; vyf;l;uhd;fs; mZf;fisRw;wp ,aq;fntt;Ntwhdfl;bd;ikvz; 
tPjj;ijg; ngw;wpUf;Fk;. 
 
 cNyhfq;fisg; Nghd;wrpynghUs;fspy; mZf;fspd; ntspf;$l;Lvyf;l;uhd;fs; 
jsu;thfgpizf;fg;gl;Ls;sd>NkYk; vyf;l;uhd;fs;>mg;nghUl;fspd; mZf;fSf;fpilapy; 
xOq;fw;wKiwapy; Rw;wptUk; Vnddpy;> ,e;jmrhjhuzfl;Lwhvyf;l;uhd;fs; 
mjDldhdmZf;fistpl;LntspNawpmUfpy; ,Uf;Fk; mZf;fSf;F ,ilNacs;s 
,ilntspapy; Rw;wptUfpd;wd>mitngUk;ghYk; fl;Lwhvyf;l;uhd;fs; vdmiof;fg;gLfpd;wd. 
 
 fk;gptbtpyhdcNyhfj;ijehk; fw;gidnra;Jnfhs;Nthk;>cNyhfj;jpd; ,U KidfSf;F 
,ilNakpd;dOj;jk; mspf;fg;gLk; NghJfl;Lwhvyf;l;uhd;fs; xNujpirapy; ,af;fg;gLfpd;wd. 
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 vdNt> Xu; ew;flj;jpahdJmjpfvz;zpf;ifapyhdfl;Lwhvyf;l;uhd;fisf; 
nfhz;bUf;Fk;>khwhf ,aq;Fk; fl;Lwhvyf;l;uhd;fisnfhz;buhjnghUs;fs; kpd;Ndhl;lj;ijf; 
ed;Fflj;Jk; ew;flj;jpfs; my;y>mitfs; kpd;Ndhl;lj;ijflj;jhmupjpw; flj;jpfs; MFk;. 
 
 jsu;thfgpizf;fg;gl;lvyf;l;uhd;fisf; nfhz;lmZf;fshy; Md nghUs;fs; flj;jpfs; 
vdg;gLk;. flj;jpfspy; ntspkpd;dOj;jk; mspf;Fg;gLk;NghJkpd;D}l;lj;jpd; ,af;fj;jpw;Fkpff; 
Fiwe;jkpd;jiliaflj;jpfs; mspf;fpd;wd. 
 
 kpd;D}l;lq;fspd; Xl;lNkkpd;Ndhl;lk; MFk;. Xu; ew;flj;jpahdJkpfmjpfkpd; 
flj;Jj;jpwd; nfhz;ljhf ,Uf;Fk;. 
 
fhg;ghd;fs; 
 
 NghJkhdfl;Lwhvyf;l;uhd;fisngwhjnghUs;fs; ew;flj;jpfs; my;y>mitfhg;ghd;fs; 
my;yJmupjpw; flj;jpfshFk;>kpd;flj;jhg; nghUs;fs; my;yJmupjpw; flj;jpfs; kpd;D}l;lk; 
(vyf;l;uhd;fs;) gha;tjw;Fmjpfkpd;jiliaf; nfhLf;fpd;wd. 
  
 flj;jpf;F>kpd;dOj;jk; mspf;fg;gl;lTld; mJ>vyf;l;uhd;fisKLf;fptpLfpwJ. ,jdhy; 
fl;Lwhvyf;l;uhd;fSf;F ,ilNaNkhjy; Vw;gl;Lvyf;l;uhd; kw;Wk; nghUl;fspd; mZf;fspd; 
,af;fk; ghjpg;gilfpwJ. 
 
 nghUs;fspd; kpd;flj;jpj; jpwdhdJfl;Lwhvyf;l;uhd;fspd; 
vz;zpf;ifiaAk;>mitvt;thWpjwybf;fg;gLfpd;wdvd;gijAk; rhu;e;jpUf;Fk;. ,ug;gu; mopg;ghd; 
kpd;Ndhl;lj;ijjd; topNanry;ymDkjpg;gjpy;iy. vdNt> ,ug;gu; xUmupjpw; flj;jpMFk;. 
ngUk;ghyhdcNyhfq;fs; kpd;Ndhl;lj;ijjd; topNanry;ymDkjpf;fpd;wd. 
mNjrkak;>ngUk;ghyhdmNyhfq;fs; kpd;Ndhl;lk; jd; topNanry;ymDkjpg;gjpy;iy. 
 jhkpuj;jhyhdkpd; flj;jpfs;>kpfFiwe;jkpd; jiliaf; nfhz;Ls;sJ. ,jd; 
fhuzkhf>jhkpuf; fk;gpfs; tPl;Lkpd;Rw;Wfspy; gad;gLj;Jfpd;wd. ,t;tiffk;gpfs; 
mjpfkpd;jiliaf; nfhz;Ls;snghUl;fshy; #og;gl;L ,Uf;Fk;. ,e;jnghUl;fs; 
nghJthfnefpo;thdgpsh];bf;fhy; nra;ag;gLfpd;wd. 
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 rpk; fhu;Lfs;>fzpdpfs;>kw;Wk; ATM fhu;Lfs; vjdhy; 
cUthf;fg;gl;Ls;sdvd;Wcdf;Fj; njupAkh? 
 
 rpk; fhu;Lfs;>fzpdpfs;>kw;Wk; ATM fhu;Lfisgad;gLj;jg;gLk; 
rpg;GfshdJrpypfhd; kw;Wk; n[u;Nkdpak; Nghd;wFiwf;flj;jpfshy; 
Mf;fg;gl;bUf;Fk;. Vnddpy;>mtw;wpd; kpd; flj;Jj;jpwd; kjpg;ghdJ>ew;flj;jpfs; 
kw;Wk; fhg;ghd;fSf;Fk; ,ilapy; mikag;ngw;wpUf;Fk;. 
 
kpd;Ndhl;lj;jpd; tpisTfs; 
 
 ePq;fs; Mwhk; tFg;gpy; kpd;rhuj;ijg; gad;gLj;jpgy;NtWNrhjidfs; nra;jpUg;gPu;fs;. 
NkYk; rpyMu;t%l;Lk; cz;ikfisfw;wpUg;gPu;fs;. Ke;ijatFg;gpy; kpd; tpsf;fpd; 
topNakpd;Ndhl;lk; ghar; nra;tjhy; 
kpd;tpsf;Fxspu;tijfz;bUg;gPu;fs;>kpd;tpsf;Fxspu;tJkpd;Ndhl;lj;jpd; Xu; tpisthFk;. 
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 NkYk;>kpd;Ndhl;lj;jpdhy; gy;NtWtpisTfs; Vw;gLfpd;wd. ,g;ghlg;gFjpapy; mtw;wpd; 
rpytpisTfisf; fhz;Nghk;. 
 
 kpd;Ndhl;lj;jpd; %d;WkpfKf;fpatpisTfshtd: 
 

• ntg;gtpisT 

• fhe;jtpisT 

• NtjptpisT 
 
ntg;gtpisT 
 
 Xu; fk;gpapd; topNakpd;Ndhl;lk; ghAk; 
NghJkpd;dhw;wyhdJntg;gMw;wyhfkhw;wg;gLfpwJ>ntg;g%l;Lk; rhjdq;fspy; gad;gLj;jg;gLk; 
nghUshdJmjpfcUFepiynfhz;lJMFk;. epf;Nuhk; mt;tifahdg; 
nghUSf;FvLj;Jf;fhl;lhFk;. (epf;fy;> ,Uk;Gkw;Wk; FNuhkpak; Nru;e;jfyit) 
 
 kpd;Ndhl;lj;jpd; ntg;gtpisthdJgy;NtWnra;Kiwg; gad;ghLfisnfhz;ljhFk;. 
 
 kpd;tpsf;F>nte;ePu; nfhjpfyd;> %o;Fk; ePu;nfhjpfyd; Mfpait 
,t;tifahdtpistpidmbg;gilahff; nfhz;it. ,r;rhjdq;fspy; 
mjpfkpd;jilnfhz;lntg;g%l;Lk; fk;gpr; RUs; ,izf;fg;gl;bUf;Fk;. 
 
 kpd;Ndhl;lj;jpd; tpidtpdhy; ntg;gk; cUthf;fg;gLk; 
epfo;Ntkpd;Ndhl;lj;jpd; ntg;gtpisTvdg;gLk;. 
 
kpd;Ndhl;lj;jpd; ntg;gtpisitghjpf;Fk; fhuzpfs; 
 

1. ghAk; kpd;Ndhl;lj;jpd; msT 
2. kpd;jil 
3. kpd;Ndhl;lk; nrYj;jg;gLk; Neuk; 

 
kpd; cUfp 
 
 kpd; cUfpahdJngUk;ghyhdkpd;rhjdq;fspYk; tPl;by; gad;gLj;jg;gLk; kpd;Rw;WfspYk; 
gad;gLj;jg;gLk; Xu; ghJfhg;Grhjdk; MFk;. kpd;cUfpahdJgPq;fhdhy; cUthf;fg;gLfpwJ. 
kpd; cUfpapy; kpd; cUF ,ioia ,izg;gjw;fhf ,U kpd;Gs;spfisf; nfhz;bUf;Fk;. 
cUfp ,ioahdJkpd; Rw;wpy; mjpfgSVw;gLk;NghJcUfptpLk;. 
 
 ,jd; tpisthfkpd;Rw;WJz;bf;fg;gl;Ltpiykjpg;Gkpf;fkpd;rhjdq;fs; kw;Wk; kpd;fk;gpfs; 
gOjilahky; ghJfhg;ghf ,Uf;fcjTfpwJ. kpd; rhjdq;fspy;>fz;zhbahy; Md kpd; 
cUfpngupJk; gad;gLj;jg;gLfpwJ Xu; rpwpafz;zhbf; Foha; xd;wpDs; kpd; cUF 
,ioahdJ ,izf;fg;gl;bUf;Fk;. 
 
FW Rw;WJz;bg;ghd; - MCBs (Miniature Circuit Breaker) 
 
 mjpf ,lq;fspy; FWRw;WJz;bg;ghdhdJkpd;cUfpfspd; khw;whfg; gad;gLj;jg;gLfpwJ. 
kpd; cUfpfisf; ifahStjpy; mjpfnray;Kiwrpf;fy;fs; cs;sd. kpd; 
cUFfk;gpahdJcUFk; jUzk; kpd;rhuj;ijkPl;gjw;FNtW Xu; 
fk;gpiakhw;wpmikf;fNtz;Lk;>nghJthf ,r; nrayhdJkpfTk; rpf;fyhdxd;whFk;. 
 
 FW Rw;WJz;bg;ghdhdJjhdhfNthkpd;Rw;iwJz;bf;Fk; 
gz;Gnfhz;lJ>kpd;rhuj;ijjhdhfkPl;nlLf;Fk; tz;zk; mjd; ,aq;Fk; tPjk; ,Uf;Fk;. 
 
kpd;Ndhl;lj;jpd; fhe;jtpisT 
 
 fhe;jtpisTkpd;Ndhl;lj;jpd; kw;nwhUtpisTMFk; 1819 -Mk; Mz;L `hd;]; 
fpwp];bad; vd;gtu; kpd;Ndhl;lj;jpd; fhe;jtpisittpsf;fpdhu;. fPo;f;fhZk; nray;ghL– 5d; 
%yk;>kpd;Ndhl;lj;jpd; fhe;jtpisited;FGupe;Jnfhs;sKbAk;.  
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kpd;fhe;jq;fs; - kpd;Ndhl;lj;jpd; fhe;jtpistpd; gad;fs; 
 
 kpd;Ndhl;lq;fspd; fhe;jg; gz;Gtypikahdkpd;fhe;jq;fs; cUthf;fg; 
gad;gLfpd;wd>kpd;fhe;jq;fshdJkUj;Jtkidfspy; fz; fhaq;fspy; nghjpe;Js;s v/F 
my;yJ ,Uk;Gj; Jfs;fisePf;fg; gad;gLfpwJ. 
 
 ek; md;whltho;tpy; gad;gLj;Jk; kpd;rhukzp>gS J}f;fpkw;Wk; 
njhiyNgrpNghd;wgy;NtWrhjdq;fspy; kpd;fhe;jq;fs; gad;gLfpd;wd>ehk; 
jw;NghJkpd;Ndhl;lj;jpd; fhe;jtpay; tpisTvt;thWnjhiyNgrpapy; 
gad;gLj;jg;gLfpwJvd;gJgw;wpj; njupe;Jf; nfhs;Nthk;. 
 
njhiyNgrp 
 
 njhiyNgrpfspy;>khWk; fhe;jtpisthdJxUnky;ypacNyhfj; jhis (ilaghu;k;) 
mjpu;Tf;Fcl;gLj;JfpwJ. ilaghu;k;fshsJfhe;jq;fshy; <u;f;ff;$baxUcNyhfj;jhy; 
nra;ag;gLfpd;wd. 
 

1. njhiyNgrpapd; Nfl;ghdpy; nghUj;jg;gl;Ls;sfk;gpr;RUSld; ilaghu;k; 
,izf;fg;gl;bUf;Fk;. 

2. fk;gpfs; topNakpd;Ndhl;lk; ghAk; NghJnkd;ikahd ,Uk;Gg; gl;ilahdJ Xu; 
kpd;fhe;jkhfkhw;wk; milfpwJ. 

3. ilaghu;khdJkpd;fhe;jj;jhy; <u;f;fg;gLfpwJ. 
4. kWKidapy; cs;segu; NgRk; NghJNgRgtupd; FuyhdJkpd;Rw;wpy; ghAk; 

kpd;Ndhl;lj;ijkhw;wKwr; nra;fpd;wJ> ,e;jkhw;wk; Nfl;ghdpy; 
cs;silaghu;ikmjpu;Twr; nra;Jxypiacz;lhf;FfpwJ. 

 
kpd;Ndhl;lj;jpd; NtjptpisT 
 
 NtWgl;lflj;Jj; jpwd; nfhz;ljputq;fs; topNakpd;Ndhl;lk; ghAk; 
NghJmitNtjptpidfisVw;gLj;Jfpd;wd. ,e;jepfo;tpw;Fkpd;Ndhl;lj;jpd; 
NtjptpisTvd;Wngau;. cdJNky; tFg;gpy; kpd;Ndhl;lj;jpd; NtjptpisTfs; 
gw;wped;Fmwpe;Jnfhs;tPu;fs;. 
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8TH,aw;gpay;  

njhFjp–II  
UNIT – II kpd;dpay;  

 
 
kpd;Jfs;fs; (Charges): 
nghUs;fs; xd;iwnahd;Wtpyf;Ftjw;Fmy;yJ<h;g;gjw;Ff; fhuzkhdmbg;gilg; gz;igg; 
ngw;wpUf;Fk; Jfs; kpd;Jfs; vdg;gLk; (xd;iwnahd;W<h;f;Fk; my;yJtpyf;Fk; gz;Gkpd;D}l;lk; 
vdg;gLk;) vyf;l;uhd;>GNuhl;lhd; Nghd;wmZf;$WfSk; ,e;jg; gz;igg; ngw;wpUf;fpd;wd. 
kpd;Jfs;fisMf;fNthmy;yJmopf;fNth ,ayhJ. kpd;Jfs;fisNeh; kpd;D}l;lk; 
nfhz;litkw;Wk; vjph; kpd;D}l;lk; nfhz;litvd ,uz;lhftifg;gLj;jyhk;. GNuhl;lhd;fs; 
Neh;kpd;D}l;lj;ijAk;>vyf;l;uhd;fs; vjph; kpd;D}l;;lj;ijAk; ngw;wpUf;fpd;wd.  
 
kpd;Jfs;fSf;fpilNa<h;g;Gtpirmy;yJtpyf;Ftpirfhzg;gLfpwJ. Xhpdkpd;Jfs;fs; 
xd;iwnahd;Wtpyf;fpf; nfhs;fpd;wd. Ntwpdkpd;Jfs;fs; xd;iwnahd;Wfth;fpd;wd.  
 
kpd;D}l;lk; $Y}k; (C)vd;wmyfpdhy; mstplg;gLfpwJ. jdpj;Jf; fhzg;gLk; Jfspd; 

kpd;D}l;lkhdJrpWkkpd;D}l;lk; (e)vdf; Fwpg;gplg;gLfpwJ. ,jd; kjpg;G1.602 × 10-19$Y}k; 
MFk;. xUvyf;l;uhd; kw;Wk; xUGNuhl;lhdpy; ,Uf;Fk; kpd;D}l;lj;jpd; msT ,JNtMFk;. 
GNuhl;lhdpd; kpd;D}l;lkjpg;GNeh; FwpahfTk; (+e) vyf;l;uhdpd; kpd;D}l;lkjpg;Gvjph;FwpahfTk; (-
e) ,Uf;Fk;. GNuhl;lhd;fspd; vz;zpf;ifAk; vyf;l;uhd;fspd; vz;zpf;ifAk; rkkhf 
,Ug;gjhy;jhd; xUmZthdJkpd; eLepiyikAld; fhzg;gLfpwJ.  
 
kpd;Jfs;fspd; ,lkhw;wk;:  
ehk; Vw;fdNtghh;j;jgb>xUmZtpd; ntsptl;lg;ghijapy; Rw;wptUk; 
vyf;l;uhd;fisvspjhfmfw;wKbAk;. mtw;iwxUnghUspy; ,Ue;Jkw;nwhUnghUSf;F ,lkhw;wk; 
nra;aTk; KbAk;. vyf;l;uhd;fisg; ngw;Wf;nfhs;snghUs; vjph; 
kpd;D}l;lj;ijAk;>vyf;l;uhd;fis ,oe;jnghUs; Neh; kpd;D}l;lj;ijAk; ngWfpwJ.  
 
fPo;f;fhZk; %d;WKiwfspy; xUnghUspypUe;Jkw;nwhUnghUSf;Fkpd;Jfs;fs; 
,lkhw;wkilfpd;wd.  
 

• cuha;T %yk; ,lkhw;wk;  

• flj;Jjy; %yk; ,lkhw;wk;  

• kpd;J}z;ly; %yk; ,lkhw;wk;  
 
cuha;T %yk; ,lkhw;wk;:  
 
rPg;gpid mOj;jkhfj; Nja;f;Fk;NghJ jiy KbapypUe;J rpy vyf;l;uhd;fs; rPg;Gf;Fr; nrd;W 
tpLfpd;wd. vdNt> rPg;G vjph; kpd;D}l;lkilfpwJ. ,e;j vyf;l;uhd;fs; rPg;gpd; Kidapy; xl;bf; 
nfhs;fpd;wd. fhfpjj;ij rpWrpW Jz;Lfshff; fpopf;Fk;NghJ fhfpjj; Jz;Lfspd; Xuq;fspy; 
Neh; kpd;Jfs;fSk; vjph; kpd;Jfs;fSk; fhzg;gLfpd;wd. rPg;gpy; ,Uf;Fk; vjph; kpd;Jfs;fs; 
fhfpjj;Jz;bd; Xuq;fspy; ,Uf;Fk; Neh; kpd;Jfs;fis <h;f;fpd;wd. MfNt> fhfpjj; Jz;Lfs; 
rPg;gpidNehf;fp<H;f;fg;gLfpd;wd. rPg;igjiyapy; Nja;f;Fk; NghJjiyKbapypUe;Jvyf;l;uhd;fs; 
cuha;tpd; %yk; rPg;Gf;F ,lkhw;wkilfpd;wd. jiyKb<ukhf ,Ue;jhy; Kbf;Fk; rPg;Gf;Fk; 
,ilNacs;scuha;TFiwAk;. rPg;Gf;Fk; ,ilNacs;scuha;TFiwAk;. ,jdhy; 
jiyKbapypUe;JrPg;Gf;F ,lkhw;wkilAk; vyf;l;uhd;fspd; vz;zpf;ifFiwAk;. 
rpytifnghUs;fisxd;iwnahd;WNja;f;Fk;NghJkpd;Jfs;fs; ,lkhw;wkile;Jme;jg; 
nghUs;fspd; Nkw;gFjpapy; jq;fptpLfpd;wd. ,jpypUe;Jcuha;tpd; %yk; kpd;Jfs;fs; 
,lkhw;wkilfpd;wdvd;gJnjspthfpwJ.  
 
kpd; eLepiyapy; ,Uf;Fk; xUnghUs; vyf;l;uhd;fis ,og;gjhy; 
kl;LNkNeh;kpd;D}l;lKilanghUshfpwJ. Neh;kpd;Jfs;fisg; ngw;Wf;nfhs;tjhy; my;y.  
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ntt;NtWnghUs;fisxd;Wld; xd;WNja;f;Fk; NghJk; ,J Nghd;wepfo;Tfisf; fhzyhk;. 
xUfz;zhbj; jz;bidgl;Lj; Jzpapdhy; Nja;f;Fk;NghJ>fz;zhbj; jz;bypUf;Fk; 
fl;Lwhvyf;l;uhd;fs; (Free electrons) gl;Lj; Jzpf;F ,lkhw;wkilfpd;wd. gl;Lj; 
JzpapypUf;Fk; vyf;l;uhd;fistplfz;zhbj; jz;bypUf;Fk; vyf;l;uhd;fs; jsh;thfg; 
gpizf;fg;gl;Ls;sNj ,jw;Ff; fhuzkhFk;. fz;zhbj;jz;Lvyf;l;uhd;fis ,og;gjhy; 
vyf;l;uhd;fspd; vz;zpf;ifFiwTgl;LmJNeh;kpd;D}l;lk; ngWfpwJ. 
gl;Lj;Jzpmjpfvyf;l;uhd;fisg; ngWtjhy; mJvjph;kpd;D}l;lk; ngWfpwJ.  
 
vNghidl; jz;L (ug;gh; jz;L) xd;iwvLj;Jmjidtpyf;FcNuhkk; my;yJfk;gspahy; 
Nja;f;Fk; NghJfk;gspapypUf;Fk; fl;Lwhvyf;l;uhd;fs; vNghidl; jz;Lf;F ,lkhw;wk; 
milfpd;wd. vNghidl; jz;bypUf;Fk; mZf;fspd; ntsptl;lg;ghijapy; 
cs;svyf;l;uhd;fistpl>fk;gspapYs;smZf;fspy; cs;svyf;l;uhd;fs; 
jsh;thfNtgpizf;fg;gl;Ls;sd. 
MfNtFiwe;jvyf;l;uhd;fiscilafk;gspNeh;kpd;D}l;lkilfpwJ. mjpfvyf;l;uhd;fisf; 
nfhz;lvNghidl; jz;Lvjph; kpd;D}l;lkilfpwJ.  
 
,e;jnray;ghLfspypUe;JrpynghUs;fisxd;Wld; xd;WNja;f;Fk; NghJvyf;l;uhd;fs; 
xUnghUspy; ,Ue;Jkw;nwhUnghUSf;F ,khw;wkiltNjhLmitepfukpd;D}l;lj;ijAk; 
ngWfpd;wdvd;gijehk; mwpaKbAk;.  
 
Neh;kpd;D}l;lk; ngw;wxUfz;zhbj; jz;bidkw;nwhUNeh;kpd;D}l;lk; ngw;wfz;zhbj; jz;bd; 
mUNfnfhz;Lnry;Yk; NghJmitxd;iwtpl;Lxd;WtpyFfpd;wd. Mdhy; Neh; kpd;D}l;lk; 
ngw;wfz;zhbj; jz;bd; mUNfvjph; kpd;D}l;lk; ngw;wvNghidl; jz;bidf; 
nfhz;LtUk;NghJmitxd;iwxd;Wfth;fpd;wd. jz;LfSf;fpilNacs;s J}uk; 
FiwAk;NghJtpyf;Ftpirmy;yJfth;r;rptpirmjpfhpf;fpd;wJ.  
 
vNghidl; jz;bid fk;gspapy; Nja;f;Fk; NghJ fk;gspapy; ,Uf;Fk; vyf;l;uhd;fs; vNghidl; 
jz;bw;F ,lkhw;wk; milfpd;wd. ,jdhy; ,e;j vNghidl; jz;L kpd;D}l;lk; ngWfpwJ. vjph; 
kpd;D}l;lk; ngw;w vNghidl; jz;bid fhfpj cUisapd; mUfpy; nfhz;L tUk;NghJ fhfpj 
cUisapy; Neh;kpd; Jfs;fs; cs;sjhy; vNghidl; jz;L fhfpj cUisia <h;f;fpwJ. 
vNghidl; jz;lhy; fhfpj cUisiaj; njhLk;NghJ rpy vjph; kpd;Jfs;fshy; vNghidl; 
jz;bypUe;J fhfpj cUisf;Ff; flj;jg;gLfpd;wd. vdNt fhfpj cUisapYs;s 
vjph;kpd;Jfs;fs; vNghidl; jz;bYs;s vjph;kpd;Jfs;fis vjph;f;fpd;wd. ,jdhy; mit 
tpyf;fkilfpd;wd.  
 
kpd;Jfs;fis jq;fSf;Fs; gha mDkjpf;Fk; nghUs;fs; kpd;flj;jpfs; vdg;gLk;. mYkpdpak;> 
jhkpuk; Nghd;w cNyhfq;fs; kpd; flj;jpfSf;F vLj;Jf;fhl;Lfs; MFk;. kpd;Jfs;fis 
jq;fSf;Fs; vspjhf gha mDkjpf;fhj nghUs;fs; kpd;fhg;Gg; nghUs;fs; vdg;gLk;. ug;gh;> 
kuk;> nefpopg; nghUs;fs; Mfpad kpd;fhg;Gg; nghUs;fSf;F vLj;Jf;fhl;Lfs; MFk;.  
 
 
MfNt Neubahfj; njhLtjd; %yKk; xU nghUspy; ,Uf;Fk; kpd;Jfs;fis kw;nwhU 
nghUSf;F kpd;Jfs;fis ,lkhw;wk; nra;Ak; Kiwf;F flj;Jjy; %yk; ,lkhw;wk; nra;jy; 
vd;W ngah;.  
 
kpd;J}z;ly; %yk; ,lkhw;wk;:  
 
kpd;D}l;lk; ngwhj nghUs; xd;wpid kpd;D}l;lk; ngw;w nghUs; xd;wpdhy; njhLk;NghJ mJ 
kpd;D}l;lkilfpwJ Mdhy;> Neubahd njhLjy; ,d;wpNa xU nghUis kpd;D}l;lkilar; 
nra;a KbAk;. kpd;D}l;lk; ngw;w xU nghUis kpd;D}l;lk; ngwhj nghUspd; mUNf nfhz;L 
nrd;W njhLjy; ,d;wp mjid kpd;D}l;lkilar; nra;Ak; epfo;T kpd;J}z;ly; %yk; ,lkhw;wk; 
nra;jy; vdg;gLk;. ,;k;Kiwapy; kpd;D}l;lk; ngw;w nghUSf;F mUfpy; ,Uf;Fk; Kidapy; 
mjw;F vjpuhd kpd;D}l;lKk; kW Kidapy; xj;j kpd;D}l;lKk; J}z;lg;gLfpd;wd.  
 
vjph;kpd;D}l;lk; ngw;wnefpopj; jz;bidkpd; eLepiyapy; ,Uf;Fk; xUnefpopj; jz;bd; mUfpy; 
nfhz;LtuTk;. vjph; kpd;D}l;lk; ngw;wjz;bidkpd;D}l;lk; ngwhjjz;bd; mUNfnfhz;LtUk; 
NghJ>kpd;D}l;lk; ngwhjjz;by; ,Uf;Fk; vjph;kpd;Jfs;fs; tpyf;fkilfpd;wd. ,jdhy; 
kpd;D}l;lk; milahjjz;Lg; gFjpapd; xUgFjpapy; Neh; kpd;D}l;lk; J}z;lg;gLfpwJ. mjd; 
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kWKidapy; vjph; kpd;D}l;lk; J}z;lg;gLfpwJ. ,e;jj; jz;bidGtpAld; ,izf;Fk; 
NghJmidj;Jvjph;kpd;Jfs;fSk; Gtpf;Fr; nrd;WtpLfpd;wd. ,jdhy; kpd;Ndw;wk; 
ngw;wjz;bDs; vjph; kpd;Jfs;fs; RopahfpNeh;kpd;Jfs;fs; jz;LKOtJk; rPuhfg; gutptpLk;.  
 
,JNghy Neh;kpd;D}l;lkile;j jz;bid kpd;D}l;lkilahj jz;bd; mUNf nfhz;LtUk; 
NghJ kpd;D}l;lkilahj jz;by; ,Uf;Fk; vyf;l;uhd;fs; Neh;kpd;D}l;lkile;j jz;bid 
Nehf;fp <h;f;fg;gLfpd;wd. mjd; tpisthf> mUfpYs;s Kidapy; mjpf vjph; kpd;D}l;lKk;> 
njhiytpYs;s Kidapy; mjpf Neh; kpd;D}l;lKk; Nrh;fpd;wd. ,jdhy; Neh;kpd;D}l;lkile;j 
jz;Lf;F mUfpy; ,Uf;Fk; Kidapy; vjph; kpd;D}l;lKk;> kW Kidapy; Neh;kpd;D}l;lKk; 
J}z;lg;gLfpd;wd.  
 
kpd;Jfs;fspd; Xl;lk;:  
mjpfsT vjph; kpd;D}l;lk; (mjpf vz;zpf;ifapyhd vyf;l;uhd;fs;) nfhz;l cNyhff; Nfhsk; 
xd;Wk; cq;fsplk; ,Ug;gjhff; nfhs;Nthk;. ,e;j ,uz;L cNyhff; Nfhsq;fisAk; xU 
cNyhff; fk;gpapdhy; ,izf;Fk;NghJ vjph; kpd;D}l;lk; ngw;w Nfhsj;jpy; ,Uf;Fk; $Ljyhd 
vyf;l;uhd;fs; Neh;kpd;D}l;lk; ngw;w Nfhsj;ij Nehf;fp ghaj; njhlq;Ffpd;wd. 
,UNfhsq;fspYk; ,Uf;Fk; vyf;l;uhd;fspd; vz;zpf;if rkkhFk; tiu ,e;j epfo;T njhlh;e;J 
nfhz;Nl ,Uf;Fk;. ,q;F Neh;kpd;D}l;lk; ngw;w Nfhsk; cah; kpd;dOj;jk; nfhz;ljhfTk;> 
vjph; kpd;D}l;lk; ngw;w Nfhsk; Fiwe;j kpd;dOj;jk; nfhz;ljhfTk;> fUjg;gLfpwJ. vdNt> 
vyf;l;uhd;fs; Fiwe;j kpd;dOj;jKs;s gFjpapypUe;J mjpf kpd;dOj;jKs;s gFjpia 
Nehf;fpg; ghaj;njhlq;Ffpd;wd. ,e;epfo;T kpd;Ndhl;lk; (vyf;l;uhd;fspd; Xl;lk;) vd;W 
miof;fg;gLfpwJ. ,uz;L Nfhsq;fspd; kpd;D}l;lq;fSf;F ,ilNaahd NtWghL kpd;dOj;jk; 
(Voltage) my;yJ kpd;dOj;j NtWghL (Potential difference) vd miof;fg;gLfpwJ.  
 
vyf;l;uhd;fspd; fz;Lgpbg;gpw;F Kd;G Neh;kpd;Jfs;fs; flj;jpfspd; topahfg; gha;tjhy;jhd; 
kpd;Ndhl;lk; Vw;gLfpwJ vd mwpQh;fs; fUjpdh;. Neh;kpd;Jfs;fs; ghAK; jpir kuG 
kpd;Ndhl;lj;jpd; jpirahff; fUjg;gLfpwJ. kuG kpd;D}l;lk; cah; kpd;dOj;jj;jpypUe;J 
Fiwe;j kpd;dOj;jj;ij Nehf;fpg; gha;fpwJ.  
 
epiykpd;fhl;b:  
 
nghUnshd;wpy; kpd;Jfs;fs; ,Ug;gijf; fz;lwpag; gad;gLk; mwptpay; fUtp epiykpd;fhl;b 
MFk;. 1600 Mk; Mz;L tpy;ypak; fpy;gh;l; vd;w Mq;fpNya ,aw;gpay; mwpQh; Kjd;Kjyhf 
epiykpd;fhl;bia tbtikj;jhh;. ,JNt> KjyhtJ mwptpay; rhjdkhFk;. jf;ifg; ge;J 
epiykpd;fhl;b> jq;f ,iy epiykpd;fhl;b vd ,uz;L tif epiykpd;fhl;bfs; cs;sd. 
ngUk;ghYk; kpd;rhuj;ijf; flj;Jk; nghUs;fisg; (cNyhfk;) gad;gLj;jp epiykpd;fhl;bfs; 
tbtikf;fg;gLfpd;wd. Xhpd kpd;Jfs;fs; xd;iwnahd;W tpyf;fpf; nfhs;fpd;wd kpd;D}l;lk; 
ngw;w nghUnshd;iw cNyhff; FkpOf;F mUfpy; nfhz;L tUk;NghJ vyf;l;uhd;fs; 
mjpypUe;J ntspNa tUk; my;yJ mjd; topNa cs;Ns nry;Yk;. ,jd; fhuzkhf 
epiykpd;fhl;bapd; cs;Ns ,Uf;Fk; cNyhf ,iyfs; kpd;D}l;lkilfpd;wd. vjph; 
kpd;D}l;lkile;j xU nghUis FkpOf;F mUfpy; nfhz;L tUk;NghJ> Fkpopy; 
Neh;kpd;D}l;lKk; mjd; kWKidapy; ,Uf;Fk; cNyhf ,iyfspy; vjph;kpd;D}l;lKk; 
J}z;lg;gLfpd;wd. ,uz;L cNyhf ,izfspYk; vjpnujph; kpd;D}l;lk; ,Ug;gjhy; mit 
xd;iw tpl;L xd;W tpyfpr; nry;fpd;wd. ,g;nghOJ Neh; kpd;D}l;lkile;j nghUs; xd;wpid 
cNyhff; FkpOf;F mUfpy; nfhz;L tUk;NghJ cNyhf ,iyfspy; cs;s vjph; 
kpd;D}l;lq;fs; Nky; Nehf;fp efh;fpd;wd. ,jdhy; ,uz;L cNyhf ,iyfSk; Neh; kpd;D}l;lk; 
ngw;W mit Kd;G NghyNt xd;iw tpl;L xd;W tpyfpr; nry;fpd;wd.  
 
 
1600 Mk; Mz;Ltpy;ypak; fpy;gh;l; vd;gtuhy; cUthf;fg;gl;lepiykpd;fhl;bnth;Nrhhpak; 
vd;wiof;fg;gl;lJ. cNyhfCrpxd;wpidNkilnahd;wpy; 
njhq;ftplg;gl;bUe;jmikg;Ngnth;Nrhhpak; vd;Wmiof;fg;gl;lJ. 
,e;jcNyhfCrpahdJmjdUNfnfhz;Ltug;gLk; kpd;D}l;lk; ngw;wnghUs;fshy; <h;f;fg;gLk;.  
 
jq;f ,iy epiykpd;fhl;b:  
jq;f ,iy epiykpd;fhl;bia 1787 Mk; Mz;L Mq;fpNya mwptpay; mwpQH Mgpufhk; ngdl; 
vd;gth; tbtikj;jhh;. jq;fk;> nts;sp Mfpa ,U cNyhfq;fSk; kpfr; rpwe;j kpd;flj;jpfshf 
,Ug;gjhy; mit epiykpd;fhl;bapy; gad;gLj;jg;gLfpd;wd.  
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mikg;G:  
 
jq;fiyepiykpd;fhl;bxUfz;zhb [hbiaf; nfhz;Ls;sJ. ,jpy; gpj;jisf; 
fk;gpxd;W>xUjf;iftopahfnrq;Fj;jhfnghUj;jpitf;fg;gl;Ls;sJ. gpj;jisf; fk;gpapd; 
ntspKidgpj;jisapdhy; Md xUFkpNohL ,izf;fg;gl;Ls;sJ. mjd; kWKid 
[hbapDs;Ns ,Uf;Fk; ,uz;Ljq;f ,iyfNshLnghUj;jg;gl;Ls;sJ.  
 
nray;gLk; tpjk;:  
 
kpd;D}l;lk; ngw;wnghUnshd;wpidf; nfhz;Lgpj;jisf; Fkpopidj; njhLk; NghJmjpypUf;Fk; 
kpd;D}l;lk; gpj;jisf; Fkpo; topahfjq;f ,iyfSf;F ,lkhw;wkilfpwJ. ,jdhy; ,U 
,iyfSk; xd;iwtpl;Lxd;Wtpyfpr; nry;fpd;wd. ,uz;L ,iyfSk; xNukpd;D}l;lj;ijg; 
ngw;Ws;sNj ,jw;Ff; fhuzkhFk;.  
 
kpd;Ndw;wk;:  
 
xUnghUspypUe;Jkw;nwhUnghUSf;Fkpd;Jfs;fis ,lkhw;wk; nra;tJkpd;Ndw;wk; vdg;gLk;. 
jq;f ,iyepiykpd;fhl;bapy; gpj;jisf; Fkpo; topahfjq;f ,iyfSf;Fkpd;Jfs;fs; 
,lkhw;wk; nra;ag;gLfpd;wd.  
 
kpd;dpwf;fk;:  
 
xNutifahdkpd;D}l;lk; ngw;wjq;f ,iyfs; kpd;Jfs;fis ,oe;JtpLtjhy; rpwpJ Neuk; 
fopj;JkPz;Lk; mUfUNftUfpd;wd. ,e;epfo;T>kpd;dpwf;fk; vdg;gLk;. gpj;jisf; FkpioxUth; 
jd; ifapdhy; njhLk;NghJ ,iyfspy; ,Ue;jkpd;Jfs;fs; iffs; topahfGtpf;Fs; gha;fpwJ. 
,jd; fhuzkhfTk; kd;dpwf;fk; eilngWfpwJ.  
 
kpd;dy; kw;Wk; ,b:  
 
fk;gsj;jpy; fhy;fisj; Nja;j;Jtpl;Lfjtpd; ifg;gpbiaj; 
njhLk;NghJkpd;djph;r;rpVw;gLtJkpd;dpwf;fk; %yk; eilngWfpwJ. ifapypUe;jvyf;l;uhd;fs; 
Neh; kpd;D}l;lk; nfhz;lifg;gpbahy; ,Of;fg;gLtjhy; kpd;dpwf;fk; vw;gLfpwJ. kpd; 
mjph;r;rpvw;gLtJNghyj; Njhd;Wk; ,e;jvyf;l;uhd;fspd; efh;tpdhy; ekJcly; 
xUrpyvyf;l;uhd;fis ,of;fpwJ. kpd;dpwf;fk; xUClfj;jpy;>nghJthfthAf;fspy; 
eilngWfpwJ. Nkfq;fspy; eilngwk; kpd;dpwf;fj;jpw;FxUcjhuzk; kpd;dy; MFk;.  
 
Nkfq;fSf;fpilapNyhmy;yJNfkq;fSf;Fk; Gtpf;Fk; ,ilapNyhkpd;dpwf;fk; eilngWtjhy; 
kpd;dy; cUthfpwJ. ,bAld; $bakionga;Ak;NghJfhw;WNky; Nehf;fpNtfkhfefh;fpwJ. 
,e;jf; fhw;whdJkpfr;rpwpagdpg;gbfq;fisNky; Nehf;fp ,Oj;Jr; nry;fpwJ. mNjNeuj;jpy; 
rpwpaePh;j; Jspfs; NkypUe;JfPo; Nehf;fpefh;fpd;wd. mitxd;Wld; 
xd;WNkhJk;NghJgdpg;gbfq;fs; Neh; kpd;D}l;lkile;JNky; Nehf;fpefh;fpd;wd. ePh;j;Jspfs; vjph; 
kpd;D}l;lkile;JfPo;Nehf;fpefh;fpd;wd.  
 
,jdhy; Nkfq;fspd; Nkw;gFjpNeh;kpd;D}l;lKilaJfs;fshYk; 
fPo;gFjpvjph;kpd;D}l;lKilaJfs;fshYk; epiwe;jpUf;Fk;. ,it ,uz;Lk; xd;Wld; 
xd;Wre;jpf;Fk; ,it ePh;j; Jspfspy; cs;svyf;l;uhd;fisgdpg;gbfj;jpy; cs;sNeh;kpd; 
Jfs;fs; <h;f;fpd;wd. ,jdhy; kpd;rhuk; cUthfpkpd;dy; Njhd;WfpwJ.  
 
rpyNeuq;fspy; vjph; kpd;Jfs;fs; epiwe;jNkfq;fspd; 
fPo;g;gFjpahdJkiyfs;>cah;e;jkuq;fs;>fl;llq;fs; kw;Wk; kdpjh;fs; mUNffhzg;gLk; Neh;kpd; 
Jfs;fNshLnjhlh;Gnfhs;fpd;wJ. ,e;jkpd;dpwf;fk; fhuzkhf>mjpfg;gbahdntg;gk; kw;Wk; 
jPg;nghwpcUthfp>ehk; fhzf;$bakpd;dy; Njhd;WfpwJ. ,e;jkpd;dypd; %yk; 
kpfg;nghpamstpyhdkpd;rhuk; kpd;dpwf;fkile;J30,000°Cntg;gepiyf;Fk; mjpfkhdntg;gk; 
cUthfpwJ. mjpfmstpyhd ,e;jntg;gj;jpdhy; fhw;Wtpiuthftphptile;JkPz;Lk; 
tpiuthfRUq;FfpwJ. fhw;WtpiuthfRUq;fptphptjhy; 
mq;FxUmjph;r;rpmiycUthfpkpfg;nghparj;jkhfntspg;gLfpwJ. ,e;jrj;jk; ,b 
vdmiof;fg;gLfpwJ.  
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kpd;dy; xUkuj;ijj; jhf;Fk;NghJcUthFk; mjpfgl;rntg;gj;jpdhy; kuj;jpDs; 
cs;sePuhdJMtpahfpkuk; vhpe;JtpLfpwJ.  
 
Gtpg; gug;gpw;Fk; Nkfq;fSf;Fk; ,ilNa cs;s J}uk; mjpfkhf ,Ug;gjhYk; xspapd; 
jpirNtfk; xypapd; jpirNtfj;ijtpl kpfTk; mjpfk; vd;gjhYk; rpy Neuq;fspy; ,br; rj;jk; 
Nfl;gjw;F Kd;dNu kpd;dy; ek; fz;fSf;Fj; njhpfpwJ.  
 
kpd;dy; kw;Wk; ,bAld; $bakioapd;NghJjpwe;jntspapNyhmy;yJkuj;jpd; mbapNyhepw;gijj; 
jtph;f;fNtz;Lk;. fPNomkh;e;Jjiyiaf; Fdpe;Jnfhs;tJey;yJ. mijtplthfdq;fSf;Fs; 
,Ug;gJghJfhg;ghdJ. thfdq;fspd; cNyhfg; gug;Gepiykpd; jLg;Giwahfg; 
nray;gl;Lkpd;dyhdJthfdj;jpw;Fs; mkh;e;jpUg;gth;fisjhf;fhky; mJghJfhf;fpwJ.  
 
Gtpj;njhLg;G:  
 
Gtpj;njhLg;Gvd;gJ>kpd;rhjdq;fspy; ,Uf;Fk; kpd;fhg;Giwfs; gOjhFk; 
NghJekf;Fkpd;djph;r;rpVw;glhky; ,Ug;gjw;fhdghJfhg;Geltbf;ifMFk;. kpd;dpwf;fk; milAk; 
kpd;dhw;wiyFiwe;jkpd;jilnfhz;lfk;gpapd; %yk; Gtpf;F ,lkhw;wk; nra;Ak; 
KiwNaGtpj;njhLg;Gvd;WtiuaWf;fg;gLfpwJ.  
 
gy;NtW %yq;fspypUe;Jk; ekf;Fkpd;dhw;wy; fpilf;fpwJ. kpd;fyk; kpd;dhw;wiymspf;Fk; xU 
%yk; MFk;. Rth;f; fbfhuq;fs;>miyNgrpfs;>Nghd;wtw;wpy; ehk; kpd;fyj;ijg; 
gad;gLj;JfpNwhk;. Fsph;rhjdg; ngl;b>Fsp&l;b>ryit ,ae;jpuk;>njhiyf;fhl;rpg; 
ngl;b>kbf;fzpdp>ePh; nfhjpfyd; Nghd;wit ,aq;Ftjw;FtPLfspy; toq;fg;gLk; kpd;rhuj;ijehk; 
gad;gLj;JfpNwhk;. tPl;LcgNahfg; nghUs;fshdnfhjpfyd; kw;Wk; kpd;ryitg; 
ngl;bNghd;witnghJthfkpd;Ndhl;lf; fk;gp>eLepiyf; fk;gpkw;Wk; Gtpj;njhLg;Gf; fk;gpMfpa 
%d;Wtifahdfk;gpfisf; nfhz;bUf;Fk;. Gtpj;njhLg;Gf; fk;gpahdJkpd;rhjdq;fspd; cNyhfg; 
gug;NghL ,izf;fg;gl;bUf;Fk;. vjph;ghuhjtpjkhfkpd;djph;r;rpVw;gLtijj; jLg;gjw;fhf 
,t;thWmJ ,izf;fg;gLfpwJ.  
 
cjhuzkhf>kpd;ryitg; ngl;bapy; kpd;Ndhl;lf; fk;gpahdJkpd;fhg;Giw %yk; Kiwahfg; 
ghJfhf;fg;gl;bUf;Fk;. xUNtiskpd;frpT %yk; kpd;fhg;Giwvhpe;JNghdhy; kpd;Ndhl;;lf; 
fk;gpahdJcNyhfg;gug;igj; njhLtjw;fhdtha;g;Gs;sJ. Gtpj; njhLg;Gf; fk;gpahdJ 
 
cNyhfg;gug;gpy; Kiwahf ,izf;fg;gl;bUf;Fk;NghJ>mjpfg;gbahftUk; kpd;Ndhl;lk; Gtpapy; 
kpd;dpwf;fk; nra;ag;gl;L>kpd; mjph;r;rpapypUe;Jehk; ghJfhf;fg;gLfpNwhk;. 
GtpahdJrpwe;jkpd;flj;jpvd;gjhy;>gOjile;jkpdfhg;GiwapypUe;JfrpAk; kpd;rhuk; mjd; 
topNagha;e;Jnry;fpwJ.  
 
kpd;dy; flj;jp:  
 
caukhdfl;llq;fiskpd;dy; ghjpg;GfspypUe;JghJfhf;fcjTk; xUfUtpkpd;dy; flj;jpMFk;. 
,e;jkpd;dy; flj;jpapy; xUcNyhfj; jz;lhdJfl;llj;jpd; Nkw;gFjpapy; fhw;Wld; 
njhlh;Gnfhs;Sk; tz;zk; nghUj;jg;gl;bUf;Fk;. fl;llq;fs; fl;lg;gLk;NghJ> ,e;jcNyhfj; 
jz;Lk; mjpypUe;JtUk; jhkpuf; fk;gpAk; fl;llj;jpd; Rth;fspy; nghUj;jg;gLk;. jhkpuf; 
fk;gpapd; kWKidGtpf;FmbapYs;scNyhfj; jz;Lld; ,izf;fg;gl;bUf;Fk;.  
 
kpd;dy; tpOk;NghJmJfl;llj;jpd; Nkw;gFjpapy; ,Uf;Fk; $H;KidfisAilacNyhfj; 
jz;bdhy; ,Of;fg;gLfpwJ. GtpAld; ,izf;fg;gl;Ls;sjhkpuf; fk;gptopahf ,e;jkpd;Ndhl;lk; 
Gtpf;Fs; gha;fpwJ. kpd;dy; jhq;fp ,y;yhtpl;lhy; fl;llj;jpd; kPJkpd;dy; 
NeubahftpOe;Jfl;llk; Nrjkile;JtpLk;.  
 
kpd; Rw;Wfs;: 
 
vjpnujph; kpd;D}l;lk; ngw;w ,uz;LcNyhff; Nfhsq;fisxUcNyhff; fk;gpapdhy; ,izf;Fk; 
NghJFiwe;jkpd;dOj;jk; nfhz;lNfhsj;jpypUe;Jmjpfkpd;dOj;jk; 
nfhz;lNfhsj;jpw;Fvyf;l;uhd;fs; ghaj; njhlq;Fk; vd;gijg; gbj;Njhk;. 
,ijg;NghyNt>kpd;dOj;jNtWghLnfhz;lxUkpd;fyj;jpd; ,U kpd;tha;fisAk; xUcNyhff; 
fk;gpapdhy; ,izf;Fk;NghJvjph; kpd;thapypUe;JNeh;kpd;tha;f;Fvyf;l;uhd;fs; ghaj;njhlq;Fk;. 
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kpd;%yk; xd;wpd; xUKidapypUe;Jkw;nwhUKidf;Fvyf;l;uhd;fs; ghAk; 
ghijkpd;Rw;Wvdg;gLk;.  
 
xUvspakpd;Rw;wpy; kpd;rhu %yk; (kpd;fyk;)>vyf;l;uhd;fs; nry;tjw;fhdghij (cNyhff; 
fk;gp)>Rw;wpy; ghAk; kpd;Ndhl;lj;ijf; fl;Lg;gLj;Jk; rhtpkw;Wk; kpd;rhuj;jhy; nray;gLk; 
xUrhjdk; (kpd;jil) Mfpaehd;F $Wfs; fhzg;gLk;. kpd;fyk;>cNyhff; fk;gpfs;>rhtpkw;WK; 
kpd; tpsf;FMfpait ,izf;fg;gl;Ls;sd. xUkpd;fyk; my;yJtPLfspYs;skpd;rhuk; ,jpy; 
kpd;%ykhfgad;gLj;jg;gLfpwJ. kpd;jilvd;gJkpd;dhw;wiyg; gad;gLj;Jk; rhjdj;ijf; 
Fwpf;fpwJ. kpd;Rw;wpy; kpd;Ndhl;lk; gha;tjw;Fk;>mijepWj;Jtjw;Fk; kw;Wk; fl;Lg;gLj;Jtjw;Fk; 
rhtpgad;gLj;jg;gLfpwJ. rhtp %bapUf;Fk;NghJkpd;Ndhl;;lk; 
vjph;kpd;thapypUe;Jkpd;rw;wpYs;scNyhff; fk;gp>kpd; tpsf;F>rhtpMfpatw;wpd; topahfg; gha;e;J 
,Wjpapy; Neh;kpd;thiate;jilfpwJ. kpd;tpsf;fpYs;skpd;dpiotopahfkpd;Ndhl;lk; 
ghAk;NghJmJvhpaj;njhlq;Fk;. ,e;jehd;F $WfisAk; ,uz;Ltopfspy; ehk; ,izf;fyhk;. 
mitnjhlhpizg;Gkw;Wk; gf;f ,izg;GMFk;.  
 

<y; (Eel)vd;wxUtifahdtpyhq;FkPd; 650 thl;]; 
msTf;Fkpd;rhuj;ijcUthf;fpkpd;djph;r;rpiaVw;gLj;Jk;. Mdhy; 
njhlh;r;rpahfmJkpd;djph;r;rpiaf; nfhLj;Jf; nfhz;bUe;jhy; mjDilaclypy; ,Uf;Fk; 
kpd;D}l;lk; KOtJkhfkpd;dpwf;fk; mile;JtpLk;. mjd;gpd; mjidj; 
njhLk;NghJkpd;djph;r;rpVw;glhJ.  
 
 
njhlhpizg;G:  
xd;Wf;FNkw;gl;lkpd;jilfisAk; (kpd; tpsf;Ffs;)>kpd;Ndhl;lk; gha;tjw;FxNuxUghijiaAk; 
nfhz;Ls;skpd;Rw;Wnjhlh; kpd;Rw;Wvdg;gLk;. vyf;l;uhd;fs; kpd;fyj;jpd; xUKidapy; 
njhlq;fpve;jf; fpisfSkpy;yhj %bakpd;Rw;wpy;>kpd; jilfs; (kpd; tpsf;Ffs;) topahfg; 
gha;e;Jkpd;fyj;jpd; kWKidiar; nrd;wilfpd;wd. njhlhpy; cs;smidj;Jkpd;$WfSk; 
xd;wd;gpd; ,izf;fg;gl;Ls;sd. ,jdhy;>kpd;Rw;wpy; ghAk; kpd;Ndhl;lj;jpd; 
kjpg;Gkpd;Rw;WKOtJk; khwhky; ,Uf;Fk;. Mdhy; kpd;dOj;jj;jpd; 
kjpg;ghdJkpd;Rw;wpYs;skpd;jilfspy; gphpe;Jfhzg;gLfpwJ.  
 
njhlhpizg;gpy; kpd;fyj;jpypUe;Jkpd;D}l;lk; (vyf;l;uhd;) gha;tjw;FxNuxU 
%baRw;Wkl;LNkcs;sJ. ,jpy; kpd;fyk;>rhtpkw;Wk; ,uz;Lkpd;tpsf;Ffs; xd;wpd; gpd; xd;whf 
,izf;fg;gl;Ls;sd. kpd;Rw;wpy; ,uz;Lkpd;tpsf;FfSk; ,izf;fg;gl;bUf;Fk; 
thpirapd;gb>mitxt;nthd;wpd; topahfvyf;l;uhd;fs; gha;e;Jnry;yk;.,izg;gpYs;sVNjDk; 
xUkpd;tpsf;ifePf;fptpl;lhy; gpwkpd;tpsf;FfSf;Fkpd;Ndhl;lk; gha;tJjilgLk;. 
tpohf;fhyq;fspy; njhlh; kpd;tpsf;Ffisehk;; mikf;fpNwhk;. njhlh; 
,izg;gpYs;skpd;tpsf;FfSs; xUkpd;tpsf;FgOjile;jhYk; gpwtpsf;FfSk; vhpahJ. 
njhlhpy; ,izf;fg;gLk; kpd;tpsf;Ffspd; vz;zpf;ifiamjpfg;gLj;Jk;NghJkpd;tpsf;Ffspd; 
ntspr;rk; Fiwe;Jnfhz;NltUk;. Vnddpy;>kpd;fyj;jpYypUe;JtUk; kpd; jpwd; 
mjpfvz;zpf;ifapyhdkpd;tpsf;Ffspy; gfph;e;jnfhs;sg;gLfpwJ.  
 
kpd;jilfs; njhlhpizg;gpy; cs;s NghJ xt;nthU kpd;jil topahfTk; xNu msT 
kpd;Ndhl;lk; gha;tijAk;> mtw;wpw;fpilNa kpd;dOj;jk; ntt;Ntwhf ,Ug;gijAk; ehk; 
ghh;j;Njhk;. %d;W kpd;tpsf;Ffs; xNu njhlhpy; ,izf;fg;gl;Ls;sjhf ehk; fUJNthk;. Rw;wpd; 
topahfg; ghAk; kpd;Ndhl;lj;ij I vdTk;. kpd;tpsf;FfSf;F ,ilNaAs;s kpd;dOj;jj;ij 

V1, V2, V3vdTk; vLj;Jf;nfhz;lhy;> kpd;%yj;jpypUe;J nfhLf;fg;gLk; kpd;dOj;jk; V xt;nthU 
kpd;tpsf;FfSf;F ,ilNaAs;s kpd;dOj;jq;fspd; $LjYf;Fr; rkkhf ,Uf;Fk;.  
    V = V1 + V2 + V3 
 
gf;f ,izg;G:  
 
gf;f ,izg;gpy;> xd;Wf;F Nkw;gl;l kpd;jilfs; (kpd;tpsf;Ffs;) xd;Wf;F Nkw;gl;l 
ghijfisf; nfhz;l kpd;Rw;wpy; ,izf;fg;gLfpd;wd. ,jdhy;> kpd;fyj;jpd; xU 
KidapypUe;J Gwg;gLk; vyf;l;uhd;fs; xd;Wf;F Nkw;gl;l %ba Rw;Wf;fspy; gha;e;J 
kpd;fyj;jpd; kWKidia milfpd;wd. gf;f ,izg;gpy; kpd;jilfSf;fpilNa cs;s 
kpd;dOj;jk; khwhky; xNu msthf ,Uf;Fk;. Mdhy; kpd;Rw;wpd; topahfg; ghAk; kpd;Ndhl;lk; 
xt;nthU kpd;jilapYk; gphpe;J ntt;NtW msthf ,Uf;Fk;.  



 

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

 

 
kpd;Ndhl;lkhdJ ABEFA kw;Wk; ABCDEFA Mfpa ,U ghijfspy; gha;e;J nry;y KbAk;. 

kpd;fyj;jpypUe;J tUk; kpd;Ndhl;lkhdJ ABEFA vd;w ghij topahfNth my;yJ 

ABCDEFA vd;w ghij topahfNth gha;e;J kPz;Lk; kpd;fyid te;jilfpd;wJ. ,jpy; xU 
kpd;tpsf;F gOjile;jhYk;> ,uz;lhtJ kpd;tpsf;F vhpaKbAk; vd;gij mwpayhk;. Vnddpy;> 
kpd;Ndhl;lkhdJ ,uz;L ntt;NtW ghijfspy; gha;fpwJ. ehk; tPLfspy; gad;gLj;jg;gLk; 
kpd;tpsf;Ffs; midj;Jk; gf;f ,izg;gpy; ,izf;fg;gl;Ls;sd. ,jdhy; tPl;by; ,Uf;Fk; xU 
kpd;tpsf;F vhpahky; ,Ue;jhYk; gpw tpsf;Ffs; vhpfpd;wd. NkYk;> njhlhpizg;gpYs;s kpd;  
 
njhlh;kw;Wk; gf;f ,izg;GfSf;F ,ilNacs;sNtWghL:  
 

njhlh; ,izg;Gr; Rw;W gf;f ,izg;Gr; Rw;W 
kpd;Rw;wpYs;smidj;Jf; $WfspYk; 
rkmstpyhdkpd;Ndhl;lk; ghAk;  

xt;nthU $wpYk; ghAk; kpd;Ndhl;lq;fspd; 
$Ljy; kpd;fydpypUe;JghAk; 
kpd;Ndhl;lj;jpw;Fr; rkkhf ,Uf;Fk;  

kpd;Rw;wpd; xt;nthU $WfSf;F 
,ilNaahdkpd;dOj;jq;fspd; $Ljy; 
kpd;fydpd; kpd;dOj;jj;jpw;Fr; rkkhf 
,Uf;Fk;  

kpd;Rw;wpYs;smidj;J 
$WfSf;fpilNacs;skpd;dOj;jk; Rkkhf 
,Uf;Fk;  

midj;Jkpd;$WfSk; xd;wd; gpd; xd;whf 
,izf;fg;gl;bUf;Fk;  

midj;Jkpd;$WfSk; gf;f ,izg;gpy; 
,izf;fg; gl;bUf;Fk;  

VNjDk; xUGs;spapy; ,izg;Gjilgl;lhy; 
kpd; Rw;wpd; topahfkpd;Ndhl;lk; ghahJ 

VNjDk; xUkpd;$W nray;glhky; ,Ue;jhYk; 
kw;wkpd;$Wfs; topahfkpd;Ndhl;lk; ghAk;  

 
tpsf;Ffisg;Nghy; gf;f ,izg;gpy; kpd;tpsf;Ffs; kq;fpvhptjpy;iy. Vnddpy;>xUkpd;Rw;Wg; 
ghijapy; ,Uf;Fk; kpd;dOj;jNtWghLjhd; midj;Jkpd;Rw;Wg;ghijfspYk; ,Uf;Fk;.  
 
%d;Wkpd;tpsf;Ffs; gf;f ,izg;gpy; ,izf;fg;gl;Ls;sjhff; fUJNthk;. 
xt;nthUkpd;tpsf;fpdpilNaVvd;wkpd;dOj;jk; cs;sjhfTk; xt;nthUkpd;tpsf;fpYk; I1, I2, 
I3vd;w kpd;Ndhl;lq;fs; gha;tjhfTk; vLj;Jf;nfhz;lhy;>kpd;fydpypUe;JghAk; 

kpd;Ndhl;lkhdJ(I), %d;Wkpd;jilfspd; topahfg; ghAk; kpd;Ndhl;lj;jpw;Fr; rkkhf ,Uf;Fk;.  

  I = I1 + I2 + I3  
 
kpd;Ndhl;lj;jpd; tpisTfs;:  
 
xUflj;jpapd; topahfkpd;Ndhl;lk; ghAk;NghJmJxUrpytpisTfisVw;gLj;JfpwJ. 
,itkpd;Ndhl;lj;jpd; tpisTfs; vd;Wmiof;fg;gLfpd;d. kpd;Ndhl;lj;jpd; ,e;jtpistpdhy; 
kpd;dhw;wyhdJntg;gMw;wy;> ,ae;jpuMw;wy;>fhe;jMw;wy;>NtjpMw;wy; 
vdgy;NtWMw;wy;fshfkhw;wkilfpd;wJ.  
 
kpd;Ndhl;lj;jpd; NtjptpisT:  
cNyhfq;fs; kpd;rhuj;ijf; flj;Jk; vd;gijehk; mwpNthk;. ,e;jr; nray;ghL %yk; 
jputg;nghUs;fSk; kpd;rhuj;ijf; flj;Jk; vd;gijehk; mwpaKbfpwJ. fiury; xd;wpd; 
topNakpd;rhuj;ijr; nrYj;Jk;NghJfiurypy; rpyNtjptpidfs; cz;lhfpd;wd. 
,e;jNtjptpidfs; kpd;rhuj;ijf; flj;Jk; vyf;l;uhd;fiscz;Lgz;Zfpd;wd. ,JNT 
kpd;Ndhl;lj;jpd; NtjptpisTMFk;. fiurypd; topahfkpd;Ndhl;lj;ijr; 
nrYj;Jk;NghJfiurypy; ,Uf;Fk; %yf;Wfs; Neh; kw;Wk; vjph; kpd; madpfshfNtjpr; 
rpijtiltJkpd;dhw;gFj;jy; vdg;gLk;. kpd;dhw;gFj;jy; gy;NtWJiwfspy; gad;gLfpwJ. 
cNyhfq;fismtw;wpd; jhJg;nghUs;fspypUe;Jgphpj;njLj;jy; kw;Wk; J}a;ikg;gLj;Jjypy; 
kpd;dhw;gFj;jy; kw;Wk; J}a;ikg;gLj;Jjypy; kpd;dhw;gFj;jy; Kiwgad;gLj;jg;gLfpwJ. 
kpd;dhw; gFj;jypd; kpfKf;fpakhd gad; kpd;Kyhk; G+Rjy; MFk;.  
 
kpd;Kyhk; G+Rjy;:  
 
kpd;Ndhl;lj;jpd; Ntjptpistpd; nghJthdgad;ghLkpd;Kyhk; G+Rjy; MFk;. kpd;Ndhl;lj;ijg; 
ghar; nra;tjd; %yk;>xUcNyhfj;jpd; glyj;ijkw;nwhUcNyhfj;jpd; Nkw;gug;gpy; 
gbaitf;Fk; epfo;Tkpd;Kyhk; G+Rjy; vdg;gLk;.  
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kpd;Kyhk; G+Rjy; gy;NtWJiwfspy; gad;gLfpwJ. cWjpj; jd;ikf;fhfghyq;fs; kw;Wk; 
thfdq;fspy; ehk; ,Uk;gpidg; gad;gLj;JfpwNwhk;. Mdhy; ,Uk;gpd;kPJmhpkhdk; 
Vw;gl;LmJJUg;gpbf;fpwJ. ,Uk;gpd; kPJVw;gLk; mhpkhdk; kw;Wk; JUg;gpbj;jiyj; 
jtph;g;gjw;fhfmjd; kPJJj;jehfg;glyk;lG+rg;gLfpwJ. mJNghy>FNuhkpak; gsgsg;Gj; 
jd;ikAilaJ. mJvspjpy; JUg;gpbg;gjpy;iy. vspjpy; ,jd;kPJfPwy; tpohJ. Mdhy;.FNuhkpak; 
tpiycah;e;jJ. 
NkYk;>FNuhkpaj;ijkl;LNkgad;gLj;jpKw;wpYkhfxUnghUiscUthf;Ftjw;FmjpfnryTVw;gLk;. 
vdNt>thfdq;fspd; cjphpghfq;fs;>Foha;fs;>vhpthAvhpfyd;fs; kpjptz;bapd; 
ifg;gpbfs;>thfdq;fspd; rf;fuq;fs; Mfpatw;iwtpiykypthdcNyhfj;jhy; nra;J>gpwFmjd; 
kPJFNuhkpak; Nkw;G+r;rhfG+rg;gLfpwJ.  
 
kpd;Ndhl;lj;jpd; ntg;gtpisT:  
 
flj;jpapd; topahfkpd;Ndhl;lk; ghAk;NghJ>mjpy; efUk; vyf;l;uhd;fSf;Fk;>mjpYs;s 
%yf;$WfSf;Fk; ,ilNaFwpg;gplj;jFe;jmstpy; cuha;TeilngWk;. ,e;jepfo;tpd; 
NghJkpd;dhw;wy; ntg;gMw;wyhfkhw;wg;gLfpwJ. ,JNtkpd;Ndhl;lj;jpd; ntg;gtpisTMFk;. 
mt;thWcUthFk; ntg;gj;jpd; msTmf;fk;gpahy; toq;fg;gl;lkpd;jiliag; nghWj;JmikAk;.  
 
jhkpuf; fk;gpFiwe;jmsTkpd;jiliaf; nfhz;bUg;gjhy;>mJvspjpy; ntg;gkiltjpy;iy. 
mNjrkak; kpd;tpsf;Ffspy; gad;gLj;jg;gLk; lq;];ld; my;yJepf;Nuhk; Mfpatw;wpd; 
nky;ypafk;gpfs; mjpfkpd;jiliaf; nfhz;Ls;sd. vdNt>mitvspjpy; ntg;gkilfpd;wd. 
,jdhy;jhd; lq;];ld; fk;gpiakpd;tpsf;FfspYk;>epf;Nuhk; fk;gpianghUs;fisntg;gg;gLj;jg; 
gad;gLk; tPl;LcgNahfg; nghUs;fspYk; gad;gLj;JfpNwhk;. kpd;rhuj;jpd; 
ntg;gtpistpidgy;NtWrhjdq;fspy; fhzKbAk;. mtw;Ws; rpyfPNojug;gl;Ls;sd.  
 
kpd; cUfp:  
 
FiwthdcUFepiynfhz;lnts;sPak; kw;Wk; fhhPak; fye;jcNyhff; fyitapdhy; 
jahhpf;fg;gl;lJz;Lf; fk;gpNakpd; cUfpMFk;. ,jidkpd;Rw;Wf;fspy; ,izf;fyhk;. 
,JxUFwpg;gpl;lmsTkpd;rhuj;ijkl;LNkgad;gLj;jf;$baJ. mjpfmstpyhdkpd;Ndhl;lk; ,jd; 
topahfg; ghAk;NghJ> ,J #lhfp cUfptpLfpd;wJ. ,JFiwe;jcUFepiyiaf; 
nfhz;Ls;sjhy; vspjpy; cUfpkpd;Rw;iwjpwe;jRw;whf;fptpLk;. ,jdhy;>kpd;rhjdq;fs; 
gOjhtJjtph;f;fg;gLfpwJ. 
 
kpd; rikaw;fyd;: 
kpd; rikaw;fyDf;Fs; ,Uf;Fk; fk;gpr;RUspy; kpd;Ndhl;lk; ghAk;NghJmJ 
#lhtjhy;>rikaw;fyDk; #lhfpwJ. ,jdhy; ntspg;gLk; ntg;gMw;wiyntg;gf;flj;jy; 
%ykhfrikaw;fyd; ngWfpwJ.  
 
kpd; nfhjpfyd; (Electric kettle):  
 
nfhjpfydpd; mbg;gFjpapy; ntg;gNkw;Wk; rhjdk; itf;fg;gl;bUf;Fk;. ntg;gNkw;Wk; 
rhjdj;jpypUe;Jntspg;gLk; ntg;gk; jputk; KOtJk; ntg;gr;rydk; %yk; guTfpd;wdJ.  
 
kpd; ,];jphpg;ngl;b:  
 
ntg;gNkw;Wk; rhjdj;jpd; topahfkpd;Ndhl;;lk; ghAk;NghJcUthFk; 
ntg;gkhdJ>mbg;gFjpapYs;sfdkhdcNyhfg; gl;ilf;Ff; flj;jg;gLfpwJ. ,jdhy;>mjd; 
ntg;gepiymjpfhpf;fpwJ. ,e;jntg;gMw;wy; Milfisj; Nja;f;fcjTfpwJ.  
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9THmwptpay;  

myF– 4  
kpd;D}l;lKk; kpd;Ndhl;lKk;  

 
 
,UGs;spkpd;D}l;lq;fSf;F ,ilapy; Vw;gLk; epiykpd;dpay; tpirepA+l;ldpd; %d;whtJtpjpapd; 
mbg;gilapy; ,aq;FfpwJ. xUkpd;D}l;lj;jpd; kPJVw;gLk; tpirtpidahfTk; 
,d;ndhUkpd;D}l;lj;jpd; kPJvw;gLk; tpirvjph;tpidahfTk; nray;gLfpd;wd.  
 
kpd; tpir:  
 
kpd;D}l;lq;fSf;fpilapy; Vw;gLk; kpd;tpir (F) ,U tifg;gLk;. xd;W fth;r;rp tpir> 
kw;nwhd;W tpyf;F tpir Xhpd kpd;D}l;lq;fs; xd;iwnahd;W tpul;Lk; Ntwpd kpd;D}l;lq;fs; 
xd;iwnahd;W ftUk; kpd;D}l;lq;fSf;fpilapy; cUthFk; tpir kpd;tpir vdg;gLk;. 
,t;tpir 'njhLifapy;yh tpir' (non-contact force) tifiar; Nrh;e;jJ. Vnddpy;> 
kpd;D}l;lq;fs; xd;Wf;nfhd;W njhLjy; ,y;yhkNyNa ,t;tpir nray;gLk;.  
 
kpd;Gyk;:  
xU kpd;D}l;lj;ijr; Rw;wp mjd; kpd;tpiria NtnwhU Nrhjid kpd;D}l;lk; czuf;$ba 
gFjpNa kpd;Gyk; vdg;gLk;. kpd;Gyk; ngUk;ghYk; NfhLfshYk; kpd;Gyj;jpd; jpir 
mk;Gf;FwpfshYk; Fwpf;fg;gLfpd;wd.  
xU rpW Neh; kpd;D}l;lj;jpd; kPJ nray;gLk; tpirapd; jpirNa kpd;Gyj;jpd; jpirnadf; 
nfhs;sg;gLk;. vdNt> kpd;Gyj;ijf; Fwpf;Fk; NfhLfs; kpd;tpirf; NfhLfs; vdg;gLfpd;wd. 
kpd;tpirf; NfhLfs; xU XuyF Neh; kpd;D}l;lk; kpd;Gyk; xd;wpy; efu Kw;gLk; jpirapy; 
tiuag;gLk; Neh; my;yJ tisTf; NfhLfshFk;. mit fw;gidf; NfhLfNs. mf;NfhLfspd; 
neUf;fk; kpd;Gyj;jpd; typikiaf; Fwpf;Fk;.  
 
xU jdpj;j Neh; kpd;D}l;lj;jpd; kpd; tpirf; NfhLfs; Mutopapy; ntspNehf;fpAk;> vjph; 
kpd;D}l;lj;jpd; kpd;tpirf; NfhLfs; Mutopapy; cs;Nehf;fpAk; ,Uf;Fk;.  
 
xUGs;spapy; itf;fg;gLk; xuyFNeh; kpd;D}l;lj;jpdhy; czug;gLk; tpirNamg;Gs;spapy; 
kpd;Gyk; vdg;gLk;. Neh; kpd;D}l;lk; xd;Wkpd;Gyj;jpd; jpirapNyNatpiriag; ngWk;;vjph; 
kpd;D}l;lk; xd;Wkpd; Gyj;jpd; jpirf;Fvjpuhftpiriag; ngWk;.  
 
kpd;dOj;jk;:  
kpd;D}l;lq;fSf;fpilNakpd;tpir (ftUk; tpirNahmy;yJtpul;LtpirNah) 
,Ue;jhYk;>mitme;jepiyapNyN ,Uj;jg;gl;Ls;sdxUkpd;D}l;lj;ijr; Rw;wpxUkpd;Gyk; 
,Uf;Fk; vd;gijehk; mwpNthk;. ,g;Gyj;jpDs; ,Uf;Fk; gpwpnjhUkpd;D}l;lk; tpiriaczUk; 
kWjiyahfKjy; kpd;D}l;lKk; tpiriaczUk;. ,k;kpd;D}l;lq;fisepiyepWj;jp XH; 
mikg;ghfitf;fNtiynra;ag;glNtz;Lk;. ,jd; tpisthf 'kpd;dOj;jk;' 
vd;wnjhUmstPLNjhd;WfpwJ.  
 
midj;Jkpd;tpirfSf;Fk; vjpuhfxuyFNeh; kpd;D}l;lk; xd;iwxUFwpg;gpl;lGs;spf;Ff; nfhz;L 
tur; nra;ag;gLk; Ntiykpd;dOj;jk; vdg;gLk;.  
 
kpd;Ndhl;lk;:  
 
kpd;D}l;lk; ngw;wnghUs; xd;wpw;Fflj;Jk; ghijmspf;fg;gl;lhy;>vyf;l;uhd;fs; 
mjpfkpd;dOj;jj;jpypUe;JFiwthdkpd;dOj;jj;jpw;Fmg;ghijtopNagha;fpd;wd. 
nghJthfkpd;dOj;jNtWghlhdJ>xUkpd;fyj;jpdhNyhmy;yJkpd;fymLf;fpdhNyhtoq;fg;gLfpwJ
. vyf;l;uhd;fs; efUk;NghJkpd;D}l;lk; cUthtjhff; $WfpNwhk;. 
mjhtJ>kpd;D}l;lkhdJefUk; vyf;l;uhd;fshy; cUthfpwJ.  
 
kpd;Ndhl;lj;jpd; jpir:  
vyf;luhd;fspd; fz;Lgpbg;Gf;FKd; Neh; kpd;D}l;lq;fspd; ,af;fj;jpy; jhd; kpd;Ndhl;lk; 
mlq;fpAs;sJvd;Wmwptpayhsh; ek;gpdh;. ,JjtWvd;gij ,g;NghJehk; mwpe;jpUe;jhYk; 
,f;fUj;J ,d;Dk; gutyhf ,Ue;JtUfpwJ. NkYk;>vyf;l;uhdpd; fz;Lgpbg;Gf;Fg; gpd;dUk; 
kpd;Ndhl;lj;ijg; gw;wpambg;gilg; Ghpjypy; vt;tpjghjpg;Gk; Vw;gltpy;iy. Neh; kpd;D}l;lq;fspd; 
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,af;fk; 'kuGkpd;Ndhl;lk;' vd;Wk; vyf;l;uhd;fspd; ,af;fk; 'vyf;l;uhd; kpd;Ndhl;lk;' vd;Wk; 
miof;fg;gLfpd;wd.  
 
kpd;Rw;Wg; glq;fspy; Neh; kpd;thiaePskhdNfhl;Lj;Jz;bdhYk; vjph; 
kpd;thiarpwpaNfhl;Lj;Jz;bdhYk; Fwpg;gh;. kpd;fymLf;Fvd;gJxd;Wf;FNkw;gl;lkpd;fyq;fspd; 
njhFjpahFk;.  
 
kpd;Ndhl;lj;ijmstpLjy;:  
kpd;Ndhl;lj;jpd; kjpg;igmstpl;Lmjd; vz;zsitek;khy; Fwpg;gplKbAk;. kpd;Rw;wpd; 
xUGs;spiaxUtpdhbapy; fle;Jnry;Yk; kpd;D}l;lq;fspd; kjpg;Ngkpd;Ndhl;lk; vdg;gLk;. 
mjhtJ>fk;gpapd; xUFwpg;gpl;lFWf;Fntl;Lg; gug;igq msTkpd;D}l;lk; tfhyj;jpy; 
fle;jpUe;jhy;>kpd;Ndhl;lj;jpd; msT>I = q/t 
 
kpd;Ndhl;lj;jpd; S.I. myFMk;gpah; mjd; FwpaPLA. 1Mk;gpah; vd;gJfk;gpnahd;wpd; 

FWf;Fntl;Lg; gug;ig1tpdhbapy; 1 $Y}k; mstpyhdkpd;D}l;lk; flf;Fk; NghJcUthFk; 
kpd;Ndhl;lk; MFk;.  
  1Mk;gpah; = 1 $Y}k; / 1tpdhb (my;yJ)  

   1A = 1 C/1s = 1 C s-1.  
 
xUkpd;Rw;wpy; mikAk; kpd;Ndhl;lj;jpd; kjpg;igmstplcjTk; fUtpmk;kPl;lh; vdg;gLk;.  
 
ve;jkpd;Rw;wpy; kpd;Ndhl;lj;ijmstplNtz;LNkhmjpy; Mk;kPl;liunjhlhpizg;gpy; 
,izf;fNtz;Lk; mk;kPl;lhpd; rptg;GKidapd; (+) topNakpd;Ndhl;lk; Eioe;JfUg;GKidapd; 

(-) topNantspNaWk;.  
 
fk;gpnahd;wpd; FWf;Fntl;Lg; gug;ig 25 $Y}k; mstpyhd kpd;D}l;lk; 50 tpdhb fhyj;jpy; 
fle;J nrd;why; mjdhy; tpisAk; kpd;Ndhl;lj;jpd; msT vd;d?  
jPh;T:  
I = q/t = (25 C) /(50 s) = 0.5 C/s = 0.5 A 
 
 

tpsf;F xd;wpd; topNa ghAk; kpd;Ndhl;lk; 0.2A. tpsf;F xU kzp Neuk; vhpe;jpUe;jhy;> mjd; 
topNa gha;e;j nkhj;j kpd;D}l;lj;jpd; kjpg;G vd;d?  
jPh;T:  
    I = q/t; q = I t 
 1 kzp = 1 ×60 × 60 = 3600 s  
          q = I t = 0.2 A × 3600 s = 720 C  
 
kpd;dpaf;Ftpir:  
ePh; epug;gg;gl;l xU Fohapd; ,U KidfSk; ,izf;fg;gl;Ls;sjhff; fUJNthk;. KOtJk; 
epuk;gpapUg;gpDk;> ePh; jhdhfNt me;jf; FohapDs; Rw;wptu KbahJ. khwhf> ,iwg;ghd; 
(pump) xd;iw Fohapy; ,izj;jhy;> mJ ePiuj; js;Stjd; %yk; FohapDs; ePNuhl;lk; 
fhzg;gLk;. ,aq;Fk; ePiuf; nfhz;L> gad;gLk; tifapy; Ntiy nra;a ,aYk;. ePH;r;rf;fuk; 
xd;iw ,ilapy; nghUj;jpdhy;> mJ RoYk;; mjd; %yk; nghwpfis ,af;f KbAk;.  
 
mJNghy> xU tl;l tbt jhkpuf;fk;gp vyf;l;uhd;fshy; epuk;gp cs;sJ. vdpDk;> mit ve;jf; 
Fwpg;gpl;l jpirapYk; ,aq;Ftjpy;iy. mtw;iw Fwpg;gpl;l xU jpirapy; ,af;f> tpir 
nghUj;jpdhy;> mJ RoYk; mjd; %yk; nghwpfis ,af;f KbAk;.  
 
mJNghy> xU tl;l tbt jhkpuf;fk;gp vyf;l;uhd;fshy; epuk;gp cs;sJ. vdpDk;> mit ve;jf; 
Fwpg;gpl;l jpirapYk; ,aq;Ftjpy;iy. mtw;iw Fwpg;gpl;l xU jpirapy; ,af;f> tpir xd;W 
Njitg;gLfpwJ. ePh; ,iwg;ghd; kw;Wk; kpd;fy mLf;F Mfpatw;wpd; xg;gPl;L fhl;lg;gl;Ls;sJ. 
 
kpd;fyq;fSk;> kw;w kpd;dhw;wy; %yq;fSk; ,iwg;ghidg; Nghd;W nray;gl;L> 
kpd;D}l;lq;fisj; js;Stjhy; mit fk;gp my;yJ flj;jpapd; topNa gha;fpd;wd. kpd;dhw;wy; 
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%yq;fspd; ,e;j js;Sk; nray;ghL mtw;wpd; kpd;dpaf;F tpirapdhy; nra;ag;gLfpwJ. 
kpd;dpaf;F tpirapd; FwpaPL ε. xU kpd;dhw;wy; %yj;jpd; kpd;dpaf;F tpir vd;gJ xuyF 
kpd;D}l;lkhdJ (q) kpd;Rw;iw xUKiw Rw;wptu nra;ag;gLk; Ntiy (W) MFk;.  

   ε = W/q 
,q;F W vd;gJ nra;ag;gl;l Ntiy kpd;dpaf;F tpirapd; SI myF [_y; /$Y}k; (JC-1) 
my;yJ Nthy;l; (v). kpd;dhw;wy; %yk; xd;W xU $Y}k; kpd;D}l;;lj;ij kpd;Rw;iwr; Rw;wp 
mDg;g xU [_iy Ntiyiar; nra;jhy; mjd; kpd;dpaf;F tpir 1 Nthy;l; vdyhk;.  
 

xUkpd;fyj;jpd; kpd;dpaf;Ftpir1.5V. 0.5C. kpd;D}l;lj;ijme;jkpd;Rw;iwr; Rw;wpmDg;gj; 
Njitg;gLk; Mw;wy; vt;tsT? 
jPh;T:  
ε  = 1.5 V; q = 0.5 C  
ε  = W/q; W = ε× q  = 1.5 × 0.5 = 0.75 J  
 
kpd;dOj;j NtWghL:  
ehk; kpd;fyj;jpd; xU KidAld; ,d;ndhU Kidia kl;Lk; fk;gp nfhz;L ,izg;gJ 
,y;iy. nghJthf> xU kpd; tpsf;ifNah> rpW kpd; tprpwpiaNah my;yJ VNjDk; xU kpd; 
fUtpiaNah ,izj;j gpd; mjd; topNa kpd;Ndhl;lj;ij nrYj;JfpNwhk;. ,jdhy;> kpd;fyk; 
my;yJ kpd;dhw;wy; %yj;jpYs;s Fwpg;gpl;l msTkpd;dhw;wy; 
xspahw;wyhfNth>ve;jpuMw;wyhfNth>ntg;gMw;wyhfNthkhw;wg;gLfpJ. kpd; tpsf;F (my;yJ 
,jugpwkpd; fUtpfs;) topahfr; nry;Yk; xt;nthU $Y}k; kpd;D}l;lj;jpdhYk; 
gpwtiffshfkhw;wg;gLk; kpd;dhw;wypd; msTme;jkpd; fUtpf;Ff; FWf;NfcUthFk; 
kpd;dOj;jNtWghl;ilr; rhh;e;Nj ,Uf;fpwJ. kpd;dOj;jNtWghl;bd; FwpaPLV. 
    V = W/q 
 
,q;F>Wvd;gJnra;ag;gl;lNtiy>mjhtJgpwtifMw;wy;fshfkhw;wg;gl;lkpd;dhw;wypd; msT 

([_ypy;) MFk;.qvd;gJkpd;D}l;lj;jpd; msT ($Y}kpy;). kpd;dOj;jNtWghLkw;Wk; 

kpd;dpaf;Ftpir ,it ,uz;bw;FNkS.ImyFNthy;l; (V) MFk;.  
 

xU kpd; #Nlw;wpapd; topahf 2 × 104C kpd;D}l;lk; gha;fpwJ. 5 MJ MJ msT kpd;dhw;wy; 
ntg;g Mw;wyhf khw;wg;gLfpwJ vdpy;>#Nlw;wpapd; FWf;Nf fhzg;gLk; kpd;dOj;j 
NtWghl;ilf; fzf;fpLf.  
jPh;T: V = W/q = 5 × 106 J /2 × 104C = 250V 
 
kpd;dOj;j NtWghl;il mstpl cjTk; fUtp Nthy;l;kPl;lh; MFk;. xU fUtpapd; FWf;Nf 
fhzg;gLk; kpd;dOj;j NtWghl;il mse;jpl Nthy;l;kPl;lh; xd;iw mjw;F gf;f ,izg;ghf 
,izf;f Ntz;Lk;. kpd;tpsf;F xd;wpd; kpd;dOj;j NtWghl;il mse;jpl Ntz;Lnkdpy;> 
fhl;bAs;sthW mij ,izj;jy; Ntz;Lk;.  
 
Fwpg;G: Nthy;l;kPl;lhpd; rptg;G Neh;kpid kpd;Rw;wpd; Neh;f;Fwp (+) gf;fj;JlDk; mjd; fUg;G 

vjph;Kid kpd;Rw;wpd; vjph;f;Fwp (-)gf;fj;JlDk; kpd;rhjdj;jpw;Ff; (kpd;tpsf;F) FWf;Nf 
,izf;fg;gl Ntz;Lk;.  
 
kpd;jil:  
xU kpd; fUtpapd; topNa kpd;dhl;lk; gha;tjw;F mf;fUtp mspf;Fk; vjph;g;gpd; msNt 
kpd;jil (R) vdg;gLk;. ntt;NtW kpd; nghUs;fspd; kpd;jil ntt;Ntwhf ,Uf;Fk;.  
 
jhkpuk;> mYkpdpak; cs;spl;l cNyhfq;fspd; kpd;jil Gwf;fzpf;fj;jf;f mstpy; ,Uf;Fk;. 
vdNtjhd; mit ew;flj;jpfs; vd miof;fg;gLfpd;wd. khwhf> epf;Nuhk;> nts;sPa Mf;irL 
cs;spl;l nghUs;fs; kpd;Ndhl;lj;jpw;F mjpf kpd;jilia mspf;fpd;wd. mit kpd; flj;jhg; 
nghUs;fs; vd miof;fg;gLfpd;wd. NkYk;> kpd;fhg;Gfs; vd;wiof;fg;gLk; rpy nghUs;fs; 
(fz;zhb> gy;gbkk; vd;w ghypkh;> ,ug;gh; kw;Wk; fhfpjk; cs;spl;lit) rpwpJk; 
kpd;Ndhl;lj;ijf; flj;jhjit. ,t;tidj;J tifg; nghUs;fSNk gy;NtW tiffspy; 
gaDs;sjhfTk; kpd;Rw;Wfspy; ghJfhg;Gf; fUtpfshfTk; gad;gLj;jg;gLfpd;wd.  
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kpd;jilapd; SI myF Xk; kw;Wk; mjd; FwpaPL Ω MFk;. xU fl;lj;jpapd; topahf 1 Mk;gpah; 
kpd;Ndhl;lk; ghAk; NghJ mjd; KidfSf;fpilapyhd kpd;dOj;j NtWghL 1 Nthy;l; vdpy; 
me;jf; flj;jpapd; kpd;jil 1 Xk; MFk;.  
 
kpd;jiliag; gad;gLj;jp xU kpd;Rw;wpy; nry;Yk; kpd;Ndhl;lj;jpd; msitf; fl;Lg;gLj;jyhk;. 
,t;thW kpd;jilia mspf;Fk; nghUs;fSf;F 'kpd;jilaq;fs;' vd;W ngah;. kpd;jilaq;fs; 
epiyahfTk; ,Uf;fyhk; my;yJ khWk; kjpg;GiladthfTk; ,Uf;fyhk;.  
  
epiyahdkpd;jilaq;fs; xUFwpg;gpl;lkhwhkjpg;Gilakpd;jiliaf; nfhz;bUf;Fk;. khWk; 
kpd;jilaq;fSk; kpd;jilkhw;wpfSk; ekf;Fj; Njitg;gLk; kjpg;Gilakpd;jilfisg; ngWk; 
tz;zk; khw;wpaikf;ff; $bajhf ,Uf;Fk;  
 
Fwpg;G:  
kpd;dpaf;Ftpir–kpd;dOj;jNtWghL ,uz;bw;FkhdNtWghL.,uz;ilANkmstplNthy;l; 
vd;wmyifNagad;gLj;Jtjhy; ,itapuz;Lk; xd;WNghyj; Njhd;Wk;. Mdhy; 
cz;ikmJty;y. kpd;dhw;wy; %yk; xd;Wkpd;Rw;wpd; topNakpd;Ndhl;lj;ijr; 
nrYj;jhjepiyapy; mjd; KidfSf;Ff; FWf;Nffhzg;gLk; kpd;dOj;jq;fspd; 
NtWghLkpd;dpaf;Ftpirvdg;gLk;. khwhf>kpd;dhw;wy; %ykhdJkpd;fUtpfspd; 
topahfNthmy;yJxUkpd;Rw;wpNyhkpd;Ndhl;lj;ijr; nrYj;Jk; epiyapy; mjd; KidfSf;Ff; 
FWf;Nffhzg;gLk; kpd;dOj;jq;fspd; NtWghLkpd;dOj;jNtWghLvdg;gLk;.  

 
kpd;Rw;Wg; glk;:  
kpd; fk;gpapizg;igf; Fwpf;fTk; kpd;Rw;Wfs; njhlh;ghdfzf;Ffisj; jPh;;f;fTk;>kpd;Rw;Wg; 
glq;fs; tiuag;gLfpd;wd.  
xUkpd;Rw;Wg; glj;jpd; ehd;FKf;fpaf; $Wfshtd:  
1. kpd;fyk;  
2. ,izg;Gf; fk;gp 
3. rhtp 
4. kpd;jilmy;yJkpd;gS 
,ijj; jtpu>gpwkpd; fUtpfSk; xUkpd; Rw;wpy; gad;gLj;jg;glyhk;. mtw;iwf; 
Fwpg;gjw;FrPuhdFwpaPl;LKiwcUthf;fg;gl;Ls;sJ. xUFwpaPl;Lnkhopiaf; fw;gJNghy; ,ijAk; 
fw;why;>kpd;Rw;Wg; glq;fisg; Ghpe;Jnfhs;tJvspJ. kpd;Rw;Wfspy; nghJthfgad;gLj;jg;gLk; 
FwpaPLfs; rpynfhLf;fg;gl;Ls;sd.  
 
kpd;Rw;Wf;fspy; gad;gLj;jg;gLk; nghJthdFwpaPLfs;;  
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gy;NtWkpd;Rw;Wfs;:  
 
,Ukpd;Rw;WfisAk;  ,U kpd; tpsf;Ffs; njhlhpizg;gpYk; gf;f ,izg;gpYk; 
,izf;fg;gl;Ls;sd. mtw;iwg; gw;wpjd;j;jdpahff; fhz;Nghk;.  
 
njhlh; ,izg;Gfs;:  
 
njhlhpizg;gpy; ghAk; kpd;Ndhl;lj;ij ,t;tif ,izg;gpy; xt;nthUfUtpAk; 
(my;yJkpd;jilAk;) xd;iwaLj;Jxd;whfxNujlj;jpy; ,izf;fg;gLfpd;wd. njhlhpizg;gpy; 
kpd;D}l;lk; gha;tjw;FxNunahUghijkl;LNkcs;sJ. njhlhpizg;gpy; nry;Yk; kpd;Ndhl;lk; 
(I)khwhky; ,Uf;Fk; vd;gij ,jpypUe;Jehk; mwpayhk;. mjhtJnjhlhpizg;gpYs;skpd;Rw;wpy; 
midj;Jg; Gs;spfspYk; xNuasTkpd;Ndhl;lk; gha;fpwJ.  
 
 
gf;f ,izg;Gr; Rw;Wfs;:  
gf;f ,izg;Gr; Rw;Wfspy; xNu kpd;dpaf;Ftpir %yj;Jld; ntt;NtW fUtpfs;> ,uz;L 
my;yJ mjw;F Nkw;gl;l jlq;fspy; ,izf;fg;gLfpd;wd. ,j;jifa Rw;wpy; kpd;D}l;lk; 
gha;tjw;F xd;Wf;F Nkw;gl;l ghijfs; cs;sd. gf;f ,izg;Gfspy; xt;nthU jdpj;jdp 
kpd;Ndhl;lj;jpd; $l;Lj;njhifahdJ ,izg;ig Nehf;fp tUk; (my;y) ,izg;ig tpl;L 
ntspNaWk; Kjd;ik kpd;Ndhl;lj;jp;w;Fr; rkk;. NkYk;> gf;f ,izg;Gr; Rw;Wfspy;> xt;nthU 
fpisfspYk; fhzg;gLk; kpd;dOj;j NtWghL rkkhFk;.  
 
kpd;Ndhl;lj;jpd; tpisTfs;:  
xU kpd;Rw;wpy; kpd;Ndhl;lk; ghAk; NghJ> gytpj tpisTfis mJ Vw;gLj;JfpwJ. mtw;Ws; 
Kjd;ikahdit: ntg;g tpisT> Ntjp tpisT kw;Wk; fhe;j tpisT. kpd;Ndhl;lj;jpd; gha;T 
'vjph;f;fg;gLk;NghJ'> ntg;gk; cUthfpwJ. xU fk;gpapNyh my;yJ kpd;jilaj;jpNyh 
vyf;l;uhd;fs; ,aq;Fk; NghJ mit jilia vjph;nfhs;fpd;wd. ,ijf; flf;f Ntiy 
nra;ag;gl Ntz;Lk;. ,JNt ntg;g Mw;wyhf khw;wg;gLfpwJ. kpd;dhw;wy; ntg;g Mw;wyhf 
khw;wg;gLk; ,e;epfo;T [_y; ntg;gNkwy; my;yJ [_y; ntg;gtpisT vdg;gLk;. Vnddpy;> 
,t;tpisit [_y; vd;w mwptpaywpQh; tphpthf Ma;T nra;jhh;. kpd;ryitg; ngl;b> ePH; 
#Nlw;wp> (nuhl;b) tWjl;L cs;spl;l kpd;ntg;grhjdq;fspd; mbg;gilahf ,t;tpisNt 
tpsq;FfpwJ. kpd; ,izg;Gf; fk;gpfspy; $l rpwpjsT kpd;jil fhzg;gLtjhy;jhd; ve;jnthU 
kpd; rhjdKk; ,izg;Gf; fk;gpAk; gad;gLj;jpa gpd; #lhff; fhzg;gLfpd;wd.  
 
ftdk; (vr;rhpf;if):  
ntg;gtpisT>NtjptpisTMa;Tfis9Vkpd;dpaf;Ftpirnfhz;lkpd;fyq;fisf; nfhz;Ljhd; 

nra;aNtz;Lk;. Vnddpy; 9Vkpd;fyk; kpd; mjph;r;rpiaj; juhJ. 

tPLfspy; nfhLf;fg;gLk; 220 VkhWkpd;Ndhl;lj;ijg; gad;gLj;jf; $lhJ. 
mt;thWgad;gLj;jpdhy;>ngUk; kpd; mjph;r;rpVw;gl;Lcly; ngUkstpy; ghjpf;fg;glf;$Lk;.  
 
ghjpasTjhkpury;Ngl;Lfiuryhy; epug;gg;gl;lFLitiavLj;Jf; nfhs;sTk;. cyh; kpd; fyj;jpy; 
gad;gLj;jg;gLk; fhh;gd; jz;ilvLf;fTk;. mjd; xUKidapy; ,izg;Gf; fk;gpiar; Rw;wTk;. 
jbkdhdjhkpuf;fk;gpxd;iwvLj;JRj;jk; nra;Jgpd;dh; Rj;jayhy; ed;Fmbj;Jmijj; 
jl;ilahf;fTk;. jhkpuf;fk;gpkw;Wk; fhh;gd; jz;L ,uz;ilANkjhkpury;Ngl;Lf; fiurypy; 
mkpo;j;jTk;. fhh;gd; jz;ilkpd;fyj;jpd; vjph; kpd;thAlDk; jhkpuf;fk;gpiaNeh; kpd;thAlDk; 
,izf;fTk;. fhh;gd; jz;Lk; jhkpuf;fk;gpAk; mUfpy; cs;sthWk; mNjrkak; 
xd;iwNahd;Wnjhlhjtz;zKk; ghh;j;Jf;nfhs;sTk;. rw;WnghWj;jpUe;Jghh;f;fTk;. 
rpwpJNeuj;jpw;Fg; gpwFfhh;gd; jz;bd; kPJjhkpug; gbtj;ijf; fhzyhk;. ,JNtkpd;dhw;G+r;R 
(my;yJkpd; Kyhk; G+Rjy;) vdg;gLk;. ,Jkpd;Ndhl;lj;jpd; Ntjptpistpdhy; Vw;gLk; 
epfo;thFk;.  
 
,Jtiuehk; ghh;j;jepfo;Tfspy; kpd;Ndhl;lk; vyf;l;uhd;fspdhy; kl;LNkflj;jg;gLtijf; 
fz;Nlhk;. Mdhy;>jhkpury;Ngl;Lf; fiurypy; kpd;Ndhl;lk; ghAk;NghJvyf;l;uhd; kw;Wk; jhkpuNeh; 
madp ,uz;LNkkpd;Ndhl;lj;ijf; flj;Jfpd;wd. fiury;fspy; kpd;Ndhl;lk; flj;jg;gLk; epfo;T 
'kpd;dhw;gFg;G" vdg;gLk;. kpd;Ndhl;lk; ghAk; fiury; 'kpd;gFjputk;' vdg;gLk;. fiurypy; 
mkpo;j;jg;gLk; Neh; kpd;tha; "MNdhL" vdTk; vjph; kpd;tha; "NfhNjhL" vdTk; 
miof;fg;gLfpd;wd. ,q;FFwpg;gplg;gl;lMa;tpy; jhkpuf;fk;gpMNdhlhfTk; fhh;gd; 
jz;LNfNjhlhfTk; nray;gLfpd;wd.  
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kdpjclypy; kpd;D}l;lj; Jfs;fspd; ,af;fj;jhy; kpfTk; typikFd;wpakpd;Ndhl;lk; 
cUthfpwJ. ,ijeuk;G ,izg;girifvd;gh;. ,j;jifairiffs; kpd; Ntjpr;nray;fshy; 
cUthfpd;wd. %isapypUe;JgpwcWg;GfSf;Feuk;gpay; kz;lyk; %ykhf ,it 
gazpf;fpd;wd.  
 
kpd;Ndhl;lj;jpd; fhe;jtpisT:  
kpd;Ndhl;lk; jhq;fpaflj;jp>mjw;Ff; Fj;jhdjpirapy; xUfhe;jg;Gyj;ijcUthf;FfpwJ. 
,ijNakpd;Ndhl;lj;jpd; fhe;jtpisTvd;gh;. ma;h;];nll; (Oersted)vd;wmwptpaywpQhpd; 
fz;Lgpbg;Gkw;Wk; tyJiffl;iltpuy; tpjpMfpait ,e;jg; Gj;jfj;jpy; 'fhe;jtpay; kw;Wk; 
kpd;fhe;jtpay;' vd;wmyfpy; tphpthftoq;fg;gl;Ls;sJ.  
 
 
 
kpd;Ndhl;lj;jpd; jpirtyJiffl;iltpuypdhy; fhz;gpf;fg;gLfpwJ. kpd;Ndhl;lj;jpd; 
jpirtyJiffl;iltpuypy; jpirapYk; fhe;jg;Gyj;jpd; jpirtyJifapd; kw;wtpuy;fspd; 
jpirapYk; ,Uf;Fk;.  
 
kpd;Ndhl;lj;jpd; tiffs;:  
 
ek; md;whltho;tpy; ,U tpjkpd;Ndhl;lq;fisehk; gad;gLj;JfpNwhk;. mit: 
Neh;jpirkpd;Ndhl;lk; (dc)kw;Wk; khWjpirkpd;Ndhl;lk; (ac) 
 
Neh;jpirkpd;Ndhl;lk;:  
 
kpd;Rw;Wfspy; kpd;Ndhl;lkhdJmjpfkpd;dOj;jj;jpypUe;JFiwe;jkpd;dOj;jj;jpw;F>Neh; 
kpd;D}l;lq;fs; ,aq;Fk; jpirapy; ,Uf;Fk; vd;gijehk; mwpNthk;. cz;ikapy;>vyf;l;uhd;fs; 
kpd;fyj;jpd; vjph; kpd;thapypUe;JNeh; kpd;tha;f;Fefh;fpd;wd. ,U 
KidfSf;fpilNakpd;dOj;jNtWghl;ilepiyepWj;jkpd;fymLf;Fgad;gLfpwJ. 
Neh;jpirkpd;Ndhl;lj;jpd; %yq;fspy; xd;Wkpd;fymLf;FMFk;. xNujpirapy; kpd;D}l;lq;fs; 
,aq;Ftjhy; Vw;gLtNjNeh;jpirkpd;Ndhl;lk; MFk;. Neh;jpirkpd;Ndhl;lj;jpd; gpw %yq;fs; 
#hpa kpd;fyq;fs;>ntg;gkpd;dpul;ilfs; MfpadthFk;. Neh;kpd;Ndhl;lj;ijf; Fwpf;Fk; 
nfhLf;fg;gl;Ls;sJ.  
 
gykpd;dZr; Rw;Wfs; Neh;jpirkpd;Ndhl;lj;ijg; gad;gLj;Jfpd;wd. Neh;jpirkpd;Ndhl;lj;ijg; 
gad;gLj;jpNtiynra;Ak; fUtpfs; rpyifNgrp>thndhypg;ngl;b>kpd; 
tpirg;gyif>kpd;rhuthfdq;fs; cs;sp;l;ldMFk;.  
 
khWjpirkpd;Ndhl;lk;:  
 
kpd; jilaj;jpNyhmy;yJkpd; nghUspNyhkpd;Ndhl;lj;jpd;  jpirkhwpkhwp ,aq;fpdhy; 
mJkhWjpirkpd;Ndhl;lk; vdg;gLk;. fhyj;ijg; nghWj;JmJird; tbt Kiwapy; khWk; 
,ay;GilaJ. ,e;jkhWghl;ilmjph;ntz; vd;wgz;igf; nfhz;Ltpthpf;fyhk;. xUtpdhbapy; 
khWkpd;Ndhl;lj;jpy; Vw;gLk; KO Row;rpfisNamjph;ntz; vd;gh;. khWkpd;Ndhl;lj;jpy; 
vyf;l;uhd;fs; xNujpirapy; ,aq;Ftjpy;iy. Vnddpy;>kpd; Kidfs; mjpfkw;Wk; 
Fiwe;jkpd;dOj;jkjpg;gpidkhwpkhwpmilfpd;wd. vdNt>fk;gpapy; khWjpirkpd;Ndhl;lk; ghAk; 
NghJvyf;l;uhd;fs; Kd;Dk; gpd;Dkhf ,aq;Ffpd;wd. khWjpirkpd;Ndhl;lk; 
nfhLf;fg;gl;Ls;sJ.  
 
ek; tPLfSf;Ftoq;fg;gLk; kpd;Ndhl;lk; khWjpirkpd;Ndhl;lkhFk;. Neh;jpirkpd;Ndhl;lj;jpy; 
kl;LNk ,aq;ff;$barhjdq;fiskhWjpirkpd;Ndhl;lj;jpy; ,af;fNtz;Lnkdpy;>Kjypy; 
khWjpirkpd;Ndhl;lj;ijNeh;jpirkpd;Ndhl;lkhfkhw;wxUfUtpNjit. mjw;Fg; gad;gLk; 
fUtpf;FjpUj;jpvd;Wngah;. tof;fj;jpy; ,f;fUtpiakpd;fyjpUj;jpmy;yJ ,zf;fp (nghUj;jp) 
vdmiog;gh;. khwhf>Neh;jpirkpd;Ndhl;lj;ijkhWjpirkpd;Ndhl;lkhfkhw;wg; gad;gLk; 
fUtpNeh;khw;wp (my;yJGul;b) vdg;gLk;. (Neh;jpirkw;Wk; khWjpirRw;Wf;fspy; gad;gLj;jg;gLk;.  
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Neh;jpirkpd;Ndhl;lj;jpw;FNkw;gl;lkhWjpirkpd;Ndhl;lj;jpd; ed;ikfs;:  
 
khWjpirkpd;Ndhl;lj;jpd; kpd;dOj;jkjpg;igkpd;khw;wpvd;wnghwpiaf; nfhz;Lvspjpy; khw;w 
,aYk;. mjpfnjhiyTfSf;FkhWjpirkpd;Ndhl;lj;ijmDg;Gifapy; Vw;Wkpd;khw;wpfisf; 
nfhz;Lkpd;dOj;jj;ijcah;j;jpa gpd; mDg;Gk;NghJMw;wy; ,og;GntFthff; FiwfpwJ. 
Neh;jpirkpd;Ndhl;lj;ijmt;thWmDg;g ,ayhJ. khWjpirkpd;Ndhl;lj;ijvspjpy; 
Neh;jpirkpd;Ndhl;lkhfkhw;w ,aYk;. 
Neh;jpirkpd;Ndhl;lj;ijcUthf;FtijtplkhWjpirkpd;Ndhl;lj;ijcUthf;Fjy; vspJ. 
gytiffspy; gad;gLk; kpd;fhe;jj; J}z;liykhWjpirkpd;Ndhl;lj;jpdhy; cUthf;fKbAk;.  
 
Neh;jpirkpd;Ndhl;lj;jpd; ed;ikfs;:  
 
kpd;Kyhk; G+Rjy;>kpd; J}a;ikahf;Fjy;>kpd;dr;Rthh;j;jy; Mfpatw;iwNeh;jpirkpd;Ndhl;lj;ijf; 
nfhz;Lkl;LNknra;a ,aYk;. Neh; kpd;D}l;ltbtpy; kl;LNkkpd;rhuj;ijNrkpf;f ,aYk;. 
 
,e;jpahtpy;>tPLfSf;Fg; gad;gLj;jg;gLk; khWkpd;Ndhl;lj;jpd; kpd;dOj;jk; kw;Wk; mjph;ntz; 
KiwNa220 V, 50 HzMFk;. khwhf>mnkhpf;fIf;fpaehLfspy; mitKiwNa110Vkw;Wk; 60 
HzMFk;.  
  
 
kpd;rhuj;jpdhy; tpisAk; Mgj;JfSk; Kd;ndr;rhpf;ifeilKiwfSk;:  
kpd;rhuj;jpdhy; tpisAk; rpyMgj;Jfs; gpd;tUkhW:  
 

1. Nrjkile;jkpd;fhg;G: ntw;Wf;fk;gpiaj; njhlhjPH;fs;>ghJfhg;Gf; 
ifAiwfismzpe;Jnfhz;Nlhkpd; fhg;GilaKf;fhypapy; epd;Wnfhz;Nlhmy;yJ ,ug;gh; 
fhyzpfismzpe;Jnfhz;Nlhjhd; kpd;rhuj;ijf; ifahsNtz;Lk;.  
 

2. kpd; nghUj;Jtha;fspy; kpifg;ghuNkw;wy;:xNukpd; nghUj;Jthapy; gykpd; rhjdq;fisg; 
nghUj;jhjPh;fs;.  
 

3. nghUj;jkw;wKiwapy; kpd; rhjdq;fisg; gad;gLj;Jjy;: kpd; rhjdq;fismtw;wpd; 
tiuasTf;Fj; jFe;jthWgad;gLj;jNtz;Lk;. cjhuzk;:fhw;Wg;gjdpnghUj;Jk; 
Gs;spnjhiyf;fhl;rpg; ngl;bnghUj;Jk; Gs;sp(Air conditioner point) 
njhiyf;fhl;rpngl;bnghUj;Jk; Gs;sp>ikf;NuhmiymLg;GnghUj;Jk; Gs;spcs;spl;lit.  
 

4. <ug;gjk; kpf;f #oy;:kpd;rhuk; cs;s ,lq;fisePNuhmy;yJ<ug;gjNkh ,y;yhky; 
cyh;e;Js;sthWitj;Jf; nfhs;sTk;. Vnddpy; mJ kpd;frptpw;FtoptFf;Fk;.  
 

5. Foe;ijfSf;Fvl;Lk; tifapy; itj;jy;:kpd;rhuj;jpdhy; 
Foe;ijfSf;FMgj;JVw;glhtz;zk; kpd; nghUj;Jtha;fisitf;fNtz;Lk;.  
 

cyh;e;;j epiyapy; kdpjclypd; kpd;jilVwf;Fiwa 1>00>000 Xk;. ek; clypy; jz;zPh; 
,Ug;gjhy;>kpd; jilapd; kjpg;grpy E}W Xk; Mff; Fiwe;JtpLfpwJ. vdNt>xUkdpjcly; 
,ay;gpNyNakpd;Ndhl;lj;ijf; flj;Jk; ew;flj;jpahfcs;sJ. MfNt>kpd;rhuj;ijf; ifahSk; 
NghJehk;rpyKd;ndr;rhpf;ifeltbf;iffisf; filgpbf;fNtz;Lk;.  
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10th mwptpay; 

 
myF– 4 kpd;Ndhl;ltpay; 

 
 
. 
 

kpd;$W kpd;$wpd; gad;ghL FwpaPL 
kpd;jilahf;fp kpd; Rw;wpy; ghAk; kpd;Ndhl;lj;jpd; 

msitepu;zak; nra;agad;gLfpwJ. 

 
kpd;jilkhw;wp kpd;Ndhl;lj;jpd; 

msitNju;e;njLf;fgad;gLfpwJ. 
 

mk;kPl;lu; kpd;Ndhl;lj;ijmstpl 

 
Nthy;l; kPl;lu; kpd;dOj;jNtWghl;ilmstpl 

 
fhy;tNdhkPl;l
u; 

kpd;Ndhl;lj;jpd; jpiriafz;lwpa 

 
ilNahL ilNahbd; gy;NtWgad;ghLfiscau; 

tFg;Gfspy; gbf;fyhk; 
 

Xspkpd; 
ilNahL 
(LED) 

LED apd; gy;NtWgad;ghLfiscau; 
tFg;Gfspy; gbf;fyhk;. 

 
jiu 
,izg;G 

kpd; rhjdq;fisghJfhf;fgad;gLfpwJ. 
kpd;dOj;jj;ijmstplFwpg;GGs;spahfnray;gLfp
wJ.  

 
kpd;Nfhl;lj;jpd; jpirahdJNeu;kpd; kpd;D}l;lj;jpd; jpirapd; ,Uf;Fk;. my;yJvjpu; 

kpd;Ndhl;lk; nry;Yk; jpirf;Fvjpu; jpirapy; mike;jpUf;Fk; vdTk; $wyhk;. 
vdNt>kpd;Ndhl;lj;jpd; jpirahdJxUkpd;Rw;wpy; Neu;kpd; KidapypUe;Jvjpu;kpd; 
KidiaNehf;fp ,Uf;Fk;. 
 
kpd; $Wfs; 
 
 kpd;Rw; wpy; kpd;fyd;>kpd;tpsf;Fkw;Wk; rhtpNghd;wgykpd;$Wfs; cs;sd. 
,e;jkpd;$Wfs; midj;Jk; Fwpg;gpl;lFwpaPLfshy; Fwpf;fg;gLfpd;wd. 
,e;jFwpaPLfisgad;gLj;jpxUkpd;Rw;wpidmikg;gJvspJ. nghJthfgad;gLj;jg;gLk; 
rpykpd;$WfSk; mtw;wpd; FwpaPLfSk; NkNynfhLf;fg;gl;Ls;sJ. 
 
kpd;dOj;jk; kw;Wk; kpd;dOj;jNtWghL 
 
 ePNuhl;lk; kw;Wk; fhw;Nwhl;lk; gw;wpVw;fdNtfPo; tFg;Gf;fspy; gbj;jpUg;gPu;fs;. 
xUjpz;knghUspy; ,uz;LGs;spfSf;fpilNantg;gepiyNtWghL ,Ue;jhy; kl;LNkmjd; 
topahfntg;gk; ghAk; vd;gJcq;fSf;FnjhpAk;. ,NjNghd;WxUflj;jpapy; ,U 
Gs;spfSf;fpilNakpd;dOj;jNtWghL ,Ue;jhy; kl;LNkme;jflj;jpapy; kpd;D}l;lk; ghAk;. 
xUflj;jpapy; kpd;D}l;lkhdJcau; kpd;dOj;jGs;spapypUe;JFiwe;jkpd;dOj;jGs;spf;FghAk;. 
 
kpd;dOj;jk; 
 
 xUGs;spapy; kpd;dOj;jk; vd;gJXuyFNeu;kpd;D}l;lj;ijKbtpy;yhnjhiytpy; 
,Ue;Jkpd;tpirf;Fvjpuhfmg;Gs;spf;Fnfhz;Ltunra;ag;gLk; NtiyvdtiuaWf;fg;gLfpwJ. 
 
kpd;dOj;jNtWghL 
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 ,UGs;spfSf;F 
,ilNacs;skpd;dOj;jNtWghLvd;gJxUGs;spapypUe;Jkw;nwhUGs;spf;FXuyF Neu; 
kpd;D}l;lj;ijkpd; tpyf;Ftpirf;Fvjpuhfefu;j;jnra;ag;gLk; NtiyvdtiuaWf;fg;gLfpwJ. 
 
 Q vd;wkpd;D}l;lj;ijAvd;wGs;spapypUe;JBvd;wGs;spf;Fefu;j;jpcs;sjhffUJNthk;. 

,e;jkpd;D}l;lj;ijAapypUe;JBf;Fefu;j;Jtjw;Fnra;ag;gl;lNtiyWvdnfhs;Nthk;. Akw;Wk; 

Bf;F ,ilNacs;skpd;dOj;jNtWghLfPo;f;fz;lrkd;ghl;bypUe;Jngwg;gLfpwJ. 

( )Q

W
V =

nra;ag; gl; l Ntiy ( )
kpd; dOj; j NtWghL ( )

kpd;D}l; lk;
 

 
  ,uz;LGs;spfSf;F ,ilNacs;skpd;dOj;jq;fspd; NtWghl;ilAk; 
kpd;dOj;jNtWghLvd $wyhk;. VAkw;Wk; VBvd;gJGs;spAkw;Wk; B ,y; cs;skpd;dOj;jq;fs; 
vdnfhz;lhy; ,t;tpuz;LGs;spfSf;F ,ilNaAs;skpd;dOj;jNtWghL 
 
  V = VA - VB (VA>VBvdpy;) 

  V = VB – VA (VB>VAvdpy;) 
 
Nthy;l; 
 
 kpd;dOj;jk; kw;Wk; kpd;dOj;jNtWghl;bd; myFNthy;l; (V) 
 
 xU $Yk; 
Neu;kpd;Ndhl;lj;ijxUGs;spapypUe;Jkw;nwhUGs;spf;Fkpd;tpirf;FvjpuhfvLj;Jr;nry;ynra;ag;gLk; 
Ntiyapd; msTxU [_y; vdpy; mg;Gs;spfSf;fpilNacs;skpd;dOj;jNtWghLxUNthy;l; 
MFk;. 
 

 1 Nthy;l;
1

=
[_y;

1 $Yk;
 

 
jPu;f;fg;gl;lfzf;F 2 
 
 10 $Yk; kpd;D}l;lj;ijxUkpd;Rw;wpYs;s ,uz;LGs;spfSf;fpilNaefu;j;jnra;ag;gLk; 
Ntiy 100Jvdpy; mg;Gs;spfSf;fpilNacs;skpd;dOj;jNtWghLvd;d? 
 
jPu;T: 
 
 kpd;D}l;lk;>Q = 10 $Yk; 

 nra;ag;gl;lNtiyW = 100 J 

 kpd;dOj;jNtWghLV = 
W 100

10Q
=  

 vdNt>         V = 10 Nthy;l; 
 
Xk; tpjp 
 
 [hu;[; irkd; Xk; vd;w n[u;kd; ,aw;gpayhsu; kpd;Ndhl;lk; kw;Wk; 
kpd;dOj;jNtWghLMfpatw;wpw;fpilNaahdnjhlu;gpidepWtpdhu;. ,JNtXk; tpjpvdg;gLk;. 
 
 ,t;tpjpapd;gbkhwhntg;gepiyapy;>flj;jpxd;wpd; topNaghAk; rPuhdkpd;Ndhl;lk; 
flj;jpaiupd; KidfSf;fpilNacs;skpd;dOj;jNtWghl;bw;FNeu;jftpy; mikAk;. 

 I  V. vdNt>
1

V
R

 
 
 

khwpyp. 
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 ,e;jkhwpypkjpg;G
1

R
MFk;. 

 vdNt>
1

V
R

 
 
 

I=  

 V = IR 
 
 ,q;FRvd;gJkpd;jilahFk;. xUFwpg;gpl;lnghUSf;F (v.fhepf;Nuhk;) 

Fwpg;gpl;lntg;gepiyapy; kpd;jilxUkhwpypMFk;. kpd;dOj;jNtWghLV Ak; kpd;Ndhl;lk; I Ak; 
xd;Wf;nfhd;WNeu;jftpy; miktjhy; V kw;Wk; I ,ilNaahdtiuglk; xUNeu;NfhLMFk;. 
 
xUnghUspd; kpd;jil:  
 
epf;Nuhk; fk;gpxd;wpidvLj;JmjidxUkpd;fyk;>rhtpkw;Wk; kd; jilkhw;wpMfpatw;Wld; 
njhluhf ,izf;fTk;. rhtp %baepiyapy; kpd; jilkhw;wpapy; khw;wk; 

nra;Jgy;NtWkpd;dOj;jq;fSf;fkpd;Ndhl;lj;ijfzf;fpLq;fs;. cq;fSf;Ffpilj;j
1

V
d; 

kjpg;Gkhwpypahf ,Ug;gijftdpAq;fs;. 

,NjNrhjidiaepf;NuhKf;Fgjpyhfjhkpufk;gpapidgad;gLj;jpnra;JghUq;fs;. ,q;Fk; 
1

V
d; 

kjpg;Gkhwpypahf ,Ue;jhYk;>xNukpd;dOj;jNtWghl;Lf;Fkpd;Ndhl;lj;jpd; 
kjpg;GkhWgLtijftdpAq;fs;. 
,JNghyjhkpufk;gpf;FgjpyhfmYkpdpafk;gpiagad;gLj;Jk;NghJk; 
xNukpd;dOj;jNtWghl;Lf;Fkpd;Ndhl;lj;jpd; kjpg;GkhWgLtijftdpAq;fs;    
 
xNukpd;dOj;jjpw;Fntt;NtWnghUs;fSf;Fntt;NtWkpd;Ndhl;lkjpg;Gfpilj;jpUg;gJ>ntt;NtWng
hUs;fSf;Fkpd;jilkjpg;Gnt;Ntwhf ,Uf;Fk; vd;gijfhl;LfpwJ.  
 
xUnghUspd; topahfkpd;D}l;lq;fs; gha;e;Jnry;tijmy;yJkpd;Ndhl;lk; gha;tijvjph;f;Fk; 
gz;Gme;jnghUspd; kpd;;jilMFk;.  
 
xUnghUspd; kpd;jilvd;gJxUnghUspd; topNakpd;D}l;lk; gha;tij (mjhtJkpd;Ndhl;lk; 
nry;tij) vjph;f;Fk; gz;ghFk;. ,Jntt;NtWnghUs;fSf;Fnt;Ntwhf ,Uf;Fk;  

 Xk; tpjpapypUe;J
1

V
R= vdvOjyhk;.  

 
flj;jpxd;wpd; KidfSf;F ,ilg;gl;lkpd;dOj;jNtWghl;bw;Fk; mjd; topNanry;Yk; 
kpd;D}l;lj;jpw;Fk; ,ilNaAs;sjfTflj;jpapd; kpd;jilvdtiuaWf;fg;gLfpwJ.  
 
kpd;jilapd; myF 

kpd;jilapd; SImyFXk; MFk;. ,J vd;Dk; FwpaPl;lhy; Fwpf;fg;gLfpwJ.  
 
xUflj;jpapd; KidfSf;fpilNacs;skpd;dOj;jNtWghLxUNthy;l;lhf ,Uf;Fk; 
NghJflj;jpapy; nry;Yk; kpd;Ndhl;lk; xUMk;gpah; vdpy; mjd; kpd;jilxUXk; MFk;.  

   1 Xk; = 
1

1

Nthy;l;

Mk; gpah;
 

jPh;f;fg;gl;lfzf;F 3  
30 Nthy;l; kpd;dOj;jNtWghLnfhz;lxUflj;jpapd; KidfSf;F ,ilNa 2 Mk;gpah; 
kpd;Ndhl;lk; nry;fpwJvdpy; mjd; kpd;jiliafhz;f.  
  
jPh;T:  
 flj;jpapy; nry;Yk; kpd;Ndhl;lk;  I = 2 A,  
  kpd;dOj;jNtWghL  V = 30 V  
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  Xk; tpjpapd; gb   R = 
V

I
 

  vdNt    R = 
30

15
2

=   

 
kpd;jilvz; kw;Wk; kpd;flj;Jvz;  
kpd;jilvz;  
xUflj;jpapd; kpd;jilahdJ(R)mjd; 

ePsj;jpw;F(L)Neh;jftpYk;>FWf;Fntl;Lgug;gpw;F(A)vjphjftpYk; mikAk;.  

  
1

,R L R
A

   

   
L

R
A

   

 vdNt> 
L

R
A

=  

 
 vd;gJxUkhwpyp> ,J flj;JnghUspd; jd; kpd;jilvz; vdg;gLk;.  

rkd;ghL 4.4 ypUe;J
RA

L
 =  

   L = 1m, A = 1m2vdpy; R =  
vdNtXuyFePsKk; XuyFFWf;ntl;Lgug;Gk; nfhz;lflj;jpxd;Wkpd;Ndhl;lj;jpw;FVw;gLj;Jk; 
kpd;jilmf;flj;jpnghUspd; jd;kpd;jilvz; vdtiuaWf;fg;gLfpwJ.  
,jd; myFXk; kPl;lh; (Ωm) 
xUflj;jpapd; kpd;jilvz; vd;gJmjd; topNaghAk; kpd;Ndhl;lj;jpidvjph;f;Fk; 
jpwidFwpf;Fk; msTMFk;. xUFwpg;gpl;lcNyhfnghUSf;Fkpd;jilvz; khwpypMFk;.  
 
 
kpd; flj;Jjpwd; kw;Wk; kpd; flj;Jvz;:  
 
xUnghUspd; topahfkpd;D}l;lq;fs; gha;e;Jnry;tijmy;yJkpd;Ndhl;lk; gha;tijmDkjpf;Fk; 
gz;Gme;jnghUspd; kpd;flj;Jjpwd; MFk;.  
 
kpd; jilapd; jiyfPopkpd;flj;Jjpwd; vd tiuaWf;fg;gLfpwJ. vdNt>xUflj;jpapd; kpd; 
flj;Jjpwd; Gvd;gJ 

  G = 
1

R
 

,jd; myFohm-1,J mho vdTk; Fwpg;gplg;gLfpwJ.  
kpd;jilvz;zpd; jiyfPopkpd;flj;Jvz; vdg;gLk;.  

  
1


=   

,jd; myFXk;-1 kP-1 ,J Nkh kP-1vdTk; Fwpg;gplg;gLfpwJ.  
 
xUFwpg;gpl;lflj;jpnghUSf;F ,J xUkhwpypMFk;. kpd; flj;jpvz; vd;gJxUflj;jpapd; 
topNaghAk; kpd;Ndhl;lj;jpidmDkjpf;Fk; jpwidFwpf;Fk; msTMFk;. rpynghUs;fs; 
kpd;Ndhl;lj;ijed;Fflj;Jk;. v.fh. jhkpuk;>mYkpdpak; Kjypad. rpynghUs;fs; 
kpd;rhuj;ijflj;jhJ (fhg;ghd;fs;) v.fh. fz;zhb>kuf;fl;il> ,ug;gh;  Kjypad. 
fhg;ghd;fistplflj;jpfSf;Fkpd; flj;jpvz; mjpfk;. Mdhy; kpd; 
jilvz;zhdJfhg;ghd;fistplflj;jpfSf;FFiwT. nghJthfgad;gLk; rpynghUs;fspd; 
kpd;jilvz; kjpg;GnfhLf;fg;gl;Ls;sJ.  
 
rpynghUs;fspd; kpd;jilvz;:  
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nghUspd; jd;ik nghUs; kpd;jilvz; (Ωm) 
flj;jp jhkpuk; 1.62 × 10-8 

epf;fy; 6.84 ×10-8 
FNuhkpak; 12.9 × 10

-8 
fhg;ghd;fs;  fz;zhb 1010Kjy; 1014 

,ug;gh;  1013Kjy; 1016 
 
jPH;f;fg;gl;lfzf;F 4 
10 kPl;lh; ePsKk;>FWf;Fntl;Lgug;Gk; nfhz;lfk;gpapd; kpd;jil 2 Xk; vdpy; mjd; 1. 
kpd;jilvz;> 2. kpd;flj;Jjpwd; kw;Wk; 3. kpd; flj;jpvz; Mfpatw;iwfhz;f.  
 
jPh;T:  
 ePsk;>L = 10kP>kpd;jil>R = 2Xk;  
 FWf;Fntl;Lgug;G>A = 2× 10-7 m2 

 kpd;jilvz;>

7
2 2 10

10

RA

L


− 
= =  

 kpd;flj;Jjpwd; G = 
1 1

0.5
2

mho
R

= =  

 kpd; flj;Jvz; 8

1 1

4 10


 −= =


 

    = 0.25 ×108Nkh kP-1 

epf;Nuhk; vd;gJkpfcah;e;jkpd;jilvz; nfhz;lxUflj;jpahFk;. ,jd; kjpg;G1.5 ×10-6 
m.vdNt ,J kpd; ryitg; ngl;b>kpd; #Nlw;wp Nghd;wntg;gNkw;Wk; rhjdq;fspy; 
gad;gLfpwJ.  
 

kpd;jilfspd; njhFg;G:  
 
xU kpd;Rw;wpy; flj;jpapd; kpd; jil> ghAk; kpd;Ndhl;lj;ij vt;thW ghjpf;fpwJ vd;gjid 
ePq;fs; ,Jtiuapy; fw;Wf;nfhz;Bh;fs;. xU kpd;jilia cila vspa kpd;Rw;W gw;wpAk; 
mwpe;J nfhz;Bh;fs;. eilKiwapy; rpy rpf;fyhd kpd;Rw;Wf;fis ePq;fs; vjph;nfhs;s NehpLk;. 
xd;Wf;F Nkw;gl;l kpd; jilfspd; njhFg;Gf;fs; kpd;Rw;Wf;fNshL ,izf;fg;gl;bUf;fyhk;. 
,jid kpd; jilfspd; mikg;G my;yJ kpd; jilapd; FOkk; vd miof;fyhk;. kpd; 
jilfis ,uz;L mbg;gilahd Kiwfspy; ,izf;fyhk;.  
 
  1. njhlhpizg;gpy; kpd; jilahf;fpfs;  
  2. gf;f ,izg;gpy; kpd; jilahf;fpfs;  
 
gy kpd;jilahf;fpfs; njhlh; kw;Wk; gf;f ,izg;gpy; ,izf;fg;gLk; NghJ mtw;wpd; 
njhFgad; kpd;njhilia fzf;fpLk; KiwNa gpd;tUk; gphpTfspd; ePq;fs; fhzyhk;.  
  
kpd;jilahf;fpfs; njhlh; ,izg;G:  
 
xUkpd;Rw;wpy; njhlh; ,izg;Gvd;gJkpd;$Wfisxd;wd; gpd; xd;whf ,izj;JxU 
%baRw;iwcUthf;FtJMFk;. njhlh; Rw;wpy; kpd;Ndhl;lkhdJxNuxU %baRw;wpd; 
topahfghAk;. ,e;j %ba $w;wpy; cs;sVNjDk; xUGs;spapy; ,izg;Gjig;gl;lhy; kpd;Rw;wpd; 
topahfkpd;Ndhl;lk; ghahJ. vdNtRw;wpy; ,izf;fg;gl;Ls;skpd; rhjdq;fs; Ntiynra;ahJ. 
tpohf;fspy; gad;gLj;jg;gLk; xspUk; njhlh; tpsf;Ffs; njhlh; ,izg;gpy; 
,izf;fg;gl;bUf;Fk;. vdNt>kpd; jilahf;fpfs; njhluhfcs;sNghJxt;nthUkpd; 
jilahf;fpapd; topahfTk; xNumsTkpd;Ndhl;lk; ghAk;.  
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,q;F %d;Wkpd;jilahf;fpfs; R1, R2kw;Wk; R3njhlh; ,izg;gpy; ,izf;fg;gl;Ls;sJ. 

Ivd;wkpd;Ndhl;lk; ,e;jkpd;jilahf;fpfs; topNanry;fpwJ. kpd;jilahf;fpfs;>R1, R2kw;WK; 

R3apd; FWf;Nfcs;skpd;dOj;jq;fs; KiwNaV1, V2kw;Wk; V3MFk;.  
 
 xt;nthUkpd;jilf;Fk; vjpuhfcs;skpd;dOj;jNtWghl;bd; $Ljiy Vvdyhk;. 
 
   V = V1 + V2 + V3  
 kpd;dOj;jNtWghl;bd; $LjiyV vdyhk; 
 rkd;ghLfs; (4.7) (4.8) kw;Wk; (4.9) apypUe;J 
  V = I R1 + I R2 + I R3 
njhFgad; kpd;jilvd;gJmidj;Jkpd;jilahf;fpfSf;FgjpyhfmNjmsTkpd;Ndhl;lk; Rw;wpd; 
topNanry;ymDkjpf;Fk; xUkpd; jilahf;fpapd; kpd;jilMFk;. ,e;jnjhFgad; 
kpd;jilRSvdg;gLk;. vdNt 

   V = I RS 
  rkd;ghLfs; (4.10) kw;Wk; (4.11) ypUe;J 
 
  IRs = I R1 + I I R2 + I R3 
  vdNtRS = R1 + R2 + R3 
vdNtgykpd;jilahf;fpfs; njhlh; ,izg;gpy; ,izf;fg;gLk; NghJnjhFgad; 
kpd;jiljdpj;jdpkpd; jilahf;fpfspd; kpd; jilfspd; $LjYf;Frkk; vdGhpe;Jf; nfhs;syhk;. 
rkkjpg;Gcila 'n' kpd;jilfs; njhlhpizgpy; ,izf;fg;gLk; NghJnjhFgad; 

kpd;jil'nR"MFk;.  
 
 mjhtJ>RS = nR 
kpd;jilfs; njhlhpizg;gpy; ,izf;fg;gLk;NghJnjhFgad; 
kpd;jilahdJjdpj;jdpahfcs;skpd;jilfspd; cah; kjpg;igtplmjpfkhf ,Uf;Fk;.  
 
jPh;f;fg;gl;lfzf;F– 5 
5  , 3  kw;Wk; 2  kpd;jilkjpg;Gfs; nfhz;l %d;Wkpd;jilahf;fpfs; 10Vkpd;fyj;Jld; 
njhlhpizg;gpy; ,izf;fg;gl;Ls;sJ. njhFgad; kpd;jilkw;Wk; kpd;Rw;wpy; ghAk; 
kpd;Ndhl;lj;ijAk; fhz;f.  
 
 jPh;T:  

  R1 = 5  , R2 = 3  , R3 = 2  , V = 10V  
  Rs = R1 + R2 + R3 
  Rs = 5 + 3 + 2 = 10,vdNt 

  Rs = 10   

  kpd;Ndhl;lk; I = 
10

1
10

S

V
A

R
= =  

 
kpd;jilahf;fpfs; gf;f ,izg;G:  
 
gf;f ,izg;Gkpd;Rw;wpy; kpd;Ndhl;lk; gha;tjw;F ,uz;Lmy;yJmjw;FNkw;gl;l %baRw;W 
,Uf;Fk;. xU %baRw;Wjpwe;jpUe;jhYk; kw;w %baRw;Wf;fspd; topahfkpd;Ndhl;lk; ghAk;. 
ekJtPLfspy; cs;skpd;fk;gpaply; gf;f ,izg;gpy; ,izf;fg;gl;Ls;sJ.  
 
%d;Wkpd;jilahf;fpfs; R1, R2kw;Wk; R3ahdJ Akw;Wk; B Gs;spfSf;fpilNagf;f ,izg;gpy; 
,izf;fg;gl;Ls;sd. xt;nthUkpd;jilahf;fpf;Fk; FWf;Nfcs;skpd;dOj;jNtWghlhdJrkkhf 
,Uf;Fk;. ,JAkw;Wk; BGs;spfSf;FFWf;Nfcs;skpd;dOj;jNtWghl;bw;Frkkhf ,Uf;Fk;. 

Nthy;l; kPl;lh; %ykhf ,e;jkpd;dOj;jNtWghLmstplg;gLfpwJ. Gs;spAiamilAk; 

kpd;Ndhl;lk; IMdJI1, I2kw;Wk; I3vdgphpe;JKiwNaR1, R2kw;Wk; R3topNanry;fpwJ.  
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  Xk; tpjpapd; gb 

    1

1

V
I

R
=  

    2

2

V
I

R
=  

    3

3

V
I

R
=  

  kpd; Rw;wpYs;snkhj;jkpd;Ndhl;lk;  
   I = I1 + I2 + I3  
  rkd;ghLfs; (4.13)> 4.14) kw;Wk; (4.15). ypUe;J 

   
1 2 3

V V V
I

R R R
= + +  

kpd;jilahf;fpfs; gf;f ,izg;gpy; ,izf;fg;gLk; NghJnjhFgad;  kpd;jilRPvd;f. 
vdNt> 

   
P

V
I

R
=   

 rkd;ghLfs; (4.16) kw;Wk; (4.17) ypUe;J 

   
1 2 3P

V V V V

R R R R
= + +  

   
1 2 3

1 1 1 1

P
R R R R

= + +  

vdNtgykpd;jilahf;fpfs; gf;f ,izg;gpy; ,izf;fg;gLk; NghJjdpj;jdpkpd;jilahf;fpfspd; 
kpd; jilapd; jiyfPopfspd; $Ljy; njhFgad; kpd;jilapd; jiyfPopfSf;Frkk;. 
rkkjpg;Gila'n'kpd;jilahf;fpfs; gf;f ,izg;gpy; ,izf;fg;gLk; NghJmjd; njhFgad; 

kpd;jil
R

n
MFk;.  

 

 i.e.,
1 1 1 1 1

.....
P

n

R R R R R R
= + + + =  

  vdNt>
1

P

R

R n
=  

kpd;jilahf;fpfs; gf;f ,izg;gpy; ,izf;fg;gLk; NghJnjhFgad; 
kpd;jilahdJjdpj;jdpahdkpd;jilfspd; Fiwe;jkjpg;igtplFiwthf ,Uf;Fk;.  
 
njhlhpizg;gpy; gf;fkpd;jilahf;fpfs;:  
 
gf;f ,izg;gpy; cs;skpd;jilahf;fpRw;Wf;fs; njhlhpizg;gpy; ,izf;fg;gLk; 
NghJekf;Fnjhlh; - gf;f ,izg;Gr; Rw;Wfs; fpilf;Fk;. kpd;jilahf;fpfs; R1kw;Wk; R2gf;f 

,izg;gpy; ,izf;fg;gl;LnjhFgad; kpd;jilRP1fpilf;fpwJ. ,NjNghd;WR3kw;Wk; R4gf;f 

,izg;gpy; ,izf;fg;gl;Lmjd; njhFgad; kpd;jilRP2fpilf;fpwJ. ,e;j ,uz;Lgf;f 
,izg;GRw;Wf;;fSk; njhluhf ,izf;fg;gl;Ls;sd.  
 
rkd;ghL (4.18) ypUe;J 

   
1 1 2

1 1 1

P
R R R

= + kw;Wk;  
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2 3 4

1 1 1

P
R R R

= +  

,Wjpahfrkd;ghL 4.12 apypUe;Jnkhj;jnjhFgad; kpd;jil 
 
gf;f ,izg;gpy; njhlh; kpd;jilahf;fpfs;:  
 
njhlhpizg;gpy; cs;skpd;jilahf;fpRw;Wfs; gf;f ,izg;gpy; ,izf;fg;gLk; NghJekf;Fgf;f–
njhlh; ,izg;Gr; Rw;Wfs; fpilf;Fk;. kpd;jilahf;fpfs; R1kw;Wk; R2njhlhpizg;gpy; 

,izf;fg;gl;LnjhFgad; kpd;jilRS1ngwg;gLfpwJ. ,NjNghd;WR3kw;Wk; R4njhlhpizg;gpy; 

,izf;fg;gl;LnjhFgad; kpd;jilRS2ngwg;gLfpwJ. ,e;j ,uz;Lnjhlh; Rw;Wf;fSk; gf;f 
,izg;gpy; ,izf;fg;gLfpwJ.  
 
rkd;ghL 4.12 ypUe;J 
RS2 = R1 + R2   RS2 = R3 + R4 
,Wjpahfrkd;ghL 4.18 apypUe;JnjhFgad; kpd;jil 

  
1 2

1 1 1

total S S
R R R

= +  

 
njhlh; kw;Wk; gf;f ,izg;GRw;Wxg;gply;:  
 
njhlh; kw;Wk; gf;f ,izg;GRw;Wfspd; NtWghLfPo;f;fz;lml;ltizapy; nfhLf;fg;gl;Ls;sJ.  
 
njhlh; kw;Wk; gf;f ,izg;gr; Rw;WfSf;F ,ilNaAs;sNtWghL:  
 

mbg;gil njhlh; ,izg;G gf;f ,izg;G 
njhFgad; kpd;jil kpfcah; 

kpd;jiliatplmjpfkhf 
,Uf;Fk; 

kpfFiwe;jkpd;jiliatplFiwthf 
,Uf;Fk;  

kpd;Ndhl;lk;  njhFgad; 
kpd;jilmjpfkhjyhy; 
kpd;Rw;wpy; kpd;Ndhl;lk; 
Fiwthf ,Uf;Fk;.  

njhFgad; kpd;jilFiwtjhy; 
kpd;Rw;wpy; kpd;Ndl;lk; 
mjpfhkhFk;.  

,izg;Gjilg;gl;lhy;  %baRw;wpy; cs;sVNjDk; 
xUGs;spapy; 
,izg;Gjilg;gl;lhy; 
kpd;Rw;wpd; 
topahfkpd;Ndhl;lk; ghahJ. 

xU %baRw;Wjpwe;jpUe;jhYk; kw;w 
%baRw;Wf;fspd; 
topahfkpd;Ndhl;lk; ghAk;  
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Electronics 
12th Std (myF 10) 

jfty; njhlu;Gmikg;Gfs; 
(Communication Systems) 

 
 
gz;Ngw;wk; (Modulation) 
 
FWfpanjhiyTfSf;Fjftiyg; gug;Gtjw;Frpf;fyhdEl;gq;fs; Njitapy;iy. jfty; 
irifapd; Mw;wNyNeubahfmDg;Gtjw;Fg; NghJkhdJ. vdpDk; 
xUjfty;>vLj;Jf;fhl;lhfnrtpAzu; mjpu;ntz; (20 Kjy; 20>000 Hz)>cyfk; KOtJk; 
ePz;lnjhiyTfSf;Fgug;gg;glNtz;Lkhapd;>jftiyve;j ,og;Gkpd;wpgug;Gtjw;FrpyEl;gq;fs; 
Njitg;gLfpwJ. 
 
neLe;njhiyTgug;Giff;FFiwe;jmjpu;ntz; nfhz;lmbf;fw;iwirifahdJ (cs;sPLirif-
baseband signal)>gz;Ngw;wk; (modulation) vdg;gLk; nray;Kiwg;gbmjpfmjpu;ntz; 
nfhz;lNubNahirifapd; kPJNkw;nghUj;jg;gLfpd;wJ. vdNtgz;Ngw;wr; nray;Kiwapy 
;>mbf;fw;iwirifiaRke;Jnry;ymjpfmjpu;ntz; irifnfhz;lCu;jpirif (NubNahirif–
carrier signal) gad;gLj;jg;gLfpwJ. 
 
Cu;jpirifapd; mjpu;ntz; kpfTk; mjpfkhjyhy;>mjidFiwthdtYtpog;Gld; 
neLe;njhiyTf;Fgug;gyhk;. tof;fkhfCu;jpirifahdJxUird; miyirifahFk;. NkYk; 
Cu;jpirifahdJ>ntspiag; Nghd;wjfty; njhlu;GClfj;Jld; 
nghUe;jpmiktjhy;>mjpfnray;jpwDld; gug;g ,aYk;. 
 
Fwpg;G: Cu;jpirifjfty; VJk; nfhz;bUf;fhJ. 
 

xUird;tbtCu;jpmiyiaec = Ec sin (2Лvct + )vdFwpg;gplyhk;. 

,q;FEcvd;gJtPr;R>vcvd;gJmjpu;ntz; kw;Wk; MdJtvd;wfzNeuj;jpy; Cu;jpmiyapd; 
njhlf;ff; fl;lk; MFk;. 
 
Cu;jpirifapd; %d;Wgz;Gfs; gz;Ngw;wr; nray;Kiwapd; NghJmbf;fw;iwirifahy; 
khw;wg;glyhk;. mitCu;jpirifapd; tPr;R>mjpu;ntz; kw;Wk; fl;lk; MFk;. 
 
,e;jgz;gsTfspy; VNjDk; xd;wpy; epfOk; khw;wj;jpd; mbg;gilapy; gz;Ngw;wk; 3 tifg;gLk;. 
mit (i) tPr;Rg; gz;Ngw;wk; (ii) mjpu;ntz; gz;Ngw;wk; kw;Wk; (iii) fl;lg; gz;Ngw;wk;. 
 
tPr;Rg; gz;Ngw;wk; (Amplitude Modulation – AM) 
 
mbf;fw;iwirifapd; fzNeutPr;rpw;FVw;gCu;jpirifapd; tPr;Rkhw;wg;gl;lhy; mJtPr;Rg; 
gz;Ngw;wk; vdg;gLk;. ,q;FCu;jpirifapd; mjpu;ntz; kw;Wk; fl;lk; khwhky; cs;sJ. tPr;Rg; 
gz;Ngw;wkhdJthndhypkw;Wk; njhiyf;fhl;rpxypgug;gpy; gad;gLfpwJ. 
 
glk; 10.1 (m) ,y; jfty;fisr; Rke;Jnry;Yk; mbf;fw;iwiriffhl;lg;gl;Ls;sJ. glk; 10.1 
(M) ,y; cau; mjpu;ntz; Cu;jpirifkw;Wk; glk; 10.1(,) ,y; tPr;Rg; 
gz;Ngw;wg;gl;lirifMfpaitjug;gl;Ls;sd. mbf;fw;iwirifapd; 
kpd;dOj;jj;jpw;FVw;g>Cu;jpmiyapd; tPr;Rkhw;wg;gLtijf; fhzyhk;. 
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tPr;Rg; gz;Ngw;wj;jpd; ed;ikfs; 

1. vspjhdgug;Gifkw;Wk; Vw;G 
2. Fiwthdgl;ilmfyj; Njitfs; 
3. Fiwe;jtpiy 

 
tPr;Rg; gz;Ngw;wj;jpd; tuk;Gfs; 
 

1. ,iur;ry; msTmjpfk; 
2. Fiwe;jnray;jpwd; 
3. Fiwthdnray; neLf;fk; 

 
mjpu;ntz; gz;Ngw;wk; (Frequency Modulation – FM) 
 
mjpu;ntz; gz;Ngw;wj;jpy;>mbf;fw;iwirifapd; fzNeutPr;rpw;FVw;whw;Nghy; Cu;jpirifapd; 
mjpu;ntz; khw;wg;gLfpwJ. ,q;FCu;jpirifapd; tPr;Rkw;Wk; fl;lk; khwhky; cs;sd. 
mbf;fw;iwirifapd; kpd;dOj;jj;jpy; Vw;gLk; cau;T>Cu;jpirifapd; 
mjpu;ntz;izmjpfupf;fpwJkw;Wk; mjd; kWjiyahFk;. glk; 10.2 ,y; fhl;bAs;sthW> ,J 
gz;Ngw;wg;gl;lmiyapd; mjpu;ntz; epwkhiyapy; mKf;fq;fisAk; jsu;TfisAk; 
Vw;gLj;JfpwJ. cuj;jiriffs; jsu;TfisAk; cUthf;Ffpd;wd. 

 
 

 
 
mbf;fw;iwirifapd; kpd;dOj;jk; Ropahfcs;sNghJ>gz;Ngw;wg;gl;lirifapd; mjpu;ntz; 
Cu;jpirifapd; mjpu;ntz;zpw;FrkkhFk;. mbf;fw;iwirifapd; kpd;dOj;jk; Neu;f;Fwpjpirapy; 
(A,C) mjpfupf;Fk; NghJgz;Ngw;wg;gl;lmiyapd; mjpu;ntz; mjpfupf;fpwJ. vjpu; miur;Rw;wpy; 

(B,D) kpd;dOj;jk; mjpfupf;Fk; NghJ>gz;Ngw;wg;gl;lmiyapd; mjpu;ntz; FiwfpwJ (glk; 
10.2(,)). 
mbf;fw;iwirifapd; kpd;dOj;jk; Ropahfcs;sNghJ (cs;sPLirif 
,y;yhjNghJ)>Cu;jpmiyapd; mjpu;ntz;zpy; khw;wkpy;iy. mjd; ,ay;ghdmjpu;ntz;zpy; 
cs;sJ. mjidikamjpu;ntz; my;yJXa;Tepiymjpu;ntz; (centre or resting frequency) 
vdmiof;fyhk;. eilKiwapy; ,JNtFMgug;gpf;FxJf;fg;gl;lmjpu;ntz; MFk;. 

FMxypgug;Gfspy; ru;tNjrmstpy; Vw;Wf;nfhs;sg;gl;lmjpu;ntz; tpyfy; 75kHzMFk;. 
 
mjpu;ntz; gz;Ngw;wj;jpd; ed;ikfs; 
1. ,iur;ry; kpfTk; FiwT. ,jdhy; irif-,iur;ry; tpfpjk; mjpfupf;fpwJ. 
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2. nraygLk; neLf;fk; kpfmjpfk;. 
3. gug;gg;gl;ljpwd; KOJk; gad;gLtjhy;>gug;GifgaDWjpwd; kpfTk; mjpfk;. 
4. FMgl;ilmfykhdJkdpjdhy; Nfl;ff;$bamjpu;ntz; neLf;fk; KOtijAk; 

cs;slf;FfpwJ. ,jdhy; AMthndhypAld; xg;gpLk; NghJ>FMthndhyprpwe;jjuj;ijf; 
nfhz;Ls;sJ. 

 
mjpu;ntz; gz;Ngw;wj;jpd; tuk;Gfs; 
 
1. mjpu;ntz; gz;Ngw;wj;jpw;FkpfTk; mfykhdmiytupirNjit. 
2. FMgug;gpfs; kw;Wk; Vw;gpfs; kpfTk; rpf;fyhditkw;Wk; tpiymjpfkhdit. 

3. AMcld; xg;gpLk;NghJ>Vw;Fk; gug;GFMVw;gpy; FiwthFk;. 
 
fl;lg; gz;Ngw;wk; (Phase Modulation – PM) 
 
fl;lg; gz;Ngw;wj;jpy;>mbf;fw;iwirifapd; fzNeutPr;rhdJCu;jpirifapd; 
fl;lj;ijkhw;WfpwJkw;Wk; Cu;jpmiyapd; tPr;Rkw;Wk; mjpu;ntz; khWtjpy;iy (glk; 10.3). 
,e;jg; gz;Ngw;wk; mjpu;ntz; gz;Ngw;wg;gl;liriffiscUthf;fg; gad;gLfpwJ. 
,Jmjpu;ntz; gz;Ngw;wj;ijg; Nghd;wNjMFk;. Mdhy; Cu;jpmiyapd; 
mjpu;ntz;izkhw;Wtjw;Fg; gjpyhf ,q;FCu;jpmiyapd; fl;lk; khw;wg;gLfpwJ. 
 

 
 
mbf;fw;iwirifapd; kpd;dOj;jj;jpy; Vw;gLk; mjpfupg;Gmy;yJFiwTf;FVw;wthWCu;jpapd; 
fl;lk; khWfpwJ. mbf;fw;iwirifapd; kpd;dOj;jk; Neu;f;Fwpjpirapy; mjpfupf;Fk; 
NghJgz;Ngw;wg;gl;lmiyapd; fl;lKd;dzpapd; kjpg;Gmjpfupf;fpwJ. ,jdhy; 
Cu;jpirifmKf;fg;gLfpwJmy;yJmjd; mjpu;ntz; mjpfupf;fpwJ. 
 
khwhf>mbf;fw;iwirifapd; vjpu; miuRw;wpy; Cu;jpirifapd; fl;lk; gpd;jq;FfpwJ. ,jdhy; 
Cu;jpmiyahdJePl;lg;gl;lijg; NghyNjhd;WfpwJ. vdNt>mjpu;ntz; gz;Ngw;wg;gl;lmiyiag; 
Nghd;Nwfl;lg; gz;Ngw;wg;gl;lmiyAk; mKf;fq;fs; kw;Wk; jsu;Tfisf; nfhz;Ls;sJ. 
irifkpd;dOj;jk; Ropahfcs;sNghJ (A,Ckw;Wk; E) Cu;jpmjpu;ntz; khwhky; cs;sJ. 
 
fl;lg; gz;Ngw;wj;jpYk; Cu;jpmiyapd; mjpu;ntz;zpy; khw;wk; Vw;gLfpwJ. mjpu;ntz; 
khw;wkhdJ (i) gz;Ngw;Wk; irifapd; kpd;dOj;jk; kw;Wk; (ii) irifapd; mjpu;ntz; 
Mfpatw;iwr; rhu;e;jJ. 
 
Fwpg;G: 

• rJu tbt miyahdJmbf;fw;iwirifahfgad;gLj;jg;gl;lhy;>gz;Ngw;wg;gl;lirifapy; 
fl;ljiyfPo;khw;wk; Vw;gLfpwJ. 

• rJu tbt gz;Ngw;Wk; iriff;F>FMkw;Wk; PMmiyfs; KOtJk; khWgl;ljhfcs;sd. 
 
fl;lg; gz;Ngw;wj;jpd; ed;ikfs; 
 
1. fl;lg; gz;Ngw;wr; irifapy; ,Ue;JcUthf;fg;gl;l FM irifahdJkpfTk; 

epiyahdJ. 
2. Xa;Tepiymjpu;ntz; vdg;gLk; ikamjpu;ntz; kpfmjpfepiyj;jd;iknfhz;lJ. 
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Fwpg;G:  
FMkw;Wk; PMxg;gpLjy; PMmiyahdJFMmiyiag; Nghd;wNjMFk;. 

nghJthfFMItpl>PMrpwpagl;ilmfyj;ijg; gad;gLj;JfpwJ. NtWtifapy; 

$wpdhy;>nfhLf;fg;gl;lgl;ilmfyj;jpy;>PM ,y; mjpfjftiymDg;gyhk;. 
vdNt>nfhLf;fg;gl;lgl;ilmfyj;jpw;Ffl;lg; gz;Ngw;wk; mjpfgug;Gk; Ntfj;ijmspf;fpwJ. 
 
vyf;l;uhdpajfty;njhlu;Gmikg;gpd; cWg;Gfs; 
 
jfty;njhlu;gpy; vyf;l;uhdpay; Kf;fpag; gq;Ftfpf;fpwJ. 
vyf;l;uhdpajfty;njhlu;Gvd;gJxUClfj;jpd; topNaxyp>ciu>glq;fs; my;yJjuitg; 
gug;GjNyMFk;. ePz;lnjhiyTgug;GifahdJntspiaClfkhfg; gad;gLj;JfpwJ. ,e;jg; 
ghlg;gFjpahdJvt;thWFuy; irifahdJxUgug;gpahy; ntspapd; topNagug;gg;gl;Lkw;Wk; Vw;Fk; 
Kidapy; Vw;gpahy; Vw;fg;gLfpwJvd;gjw;Fj; Njitahdjfty;fistoq;FfpwJ. 
 
vyf;l;uhdpajfty;njhlu;Gmikg;gpd; cWg;Gfs; 
 
glk; 10.4,y; fhl;bAs;sfl;lg;glk; %yk;>mbg;giljfty;njhlu;Gmikg;gpd; cWg;Gfs; 
tpsf;fg;gl;Ls;sd. 
 
1. jfty; (mbf;fw;iwmy;yJcs;sPLirif–Information) 
 
jftyhdJNgr;R> ,ir>glq;fs; my;yJfzpdpj; juTNghd;wtbtpy; ,Uf;fyhk;. ,e;jj; 
jftyhdJcs;sPLMw;wy; khw;wpf;Fcs;sPlhfmspf;fg;gLfpwJ. 
 
2. cs;sPLMw;wy; khw;wp (Input transducer) 
 
Mw;wy; khw;wpvd;gJ ,aw;gpay; msTfspd; (mOj;jk;>ntg;gepiy>xyp) khWghLfismjw;Fr; 
rkkhdkpd;irifahfkhw;Wk; xUrhjdk; kw;Wk; mjd; kWjiyahFk;. 
jfty;njhlu;Gmikg;gpy;>Mw;wy; khw;wpahdJxyp> ,ir>glq;fs; my;yJfzpdpj; juTtbtpy; 
cs;sjftiymjw;Fupakpd;iriffshfkhw;WfpwJ. 
mry; jftypd; rkkhdkpd;irifahdJmbf;fw;iwirifvdg;gLfpwJ. xypMw;wiykpd; 
Mw;wyhfkhw;Wk; xypthq;fp (microphone) Mw;wy; khw;wpf;FxUrpwe;jcjhuzkhFk;. 
 
3. gug;gp (Transmitter) 
 
gug;gpahdJMw;wy; khw;wpapy; ,Ue;JtUk; kpd;irifiajfty;njhlu;Gtopj;jlj;jpw;F 
(Communication channel) mspf;fpwJ. ,JngUf;fp>miyapaw;wp>gz;Ngw;wpkw;Wk; 
jpwd;ngUf;fpNghd;wRw;Wfisf; nfhz;Ls;sJ. gug;gpahdJxypgug;Gepiyaj;jpy;  mike;Js;sJ. 
 
ngUf;fp:Mw;wy; khw;wpapd; ntspaPLkpfTk; typikFiwthfcs;sjhy;>mJngUf;fpapdhy; 
ngUf;fg;gLfpwJ. 
 
miyapaw;wp:ntspapy; ePz;lnjhiyTgug;Giff;fhf>cau; mjpu;ntz; Cu;jpmiyfis (ird; 
tbt miy) ,J cUthf;FfpwJ. miyapd; Mw;wy; mjd; mjpu;ntz;zpw;FNeu;j;jftpy; 
cs;sjhy;>Cu;jpmiykpfmjpfMw;wiyf; nfhz;Ls;sJ. 
 
gz;Ngw;wp: ,J mbf;fw;iwirifiaCu;jpirifapd; 
kPJNkw;nghUj;jp>gz;Ngw;wg;gl;lirifiacUthf;FfpwJ. 
 
jpwd;ngUf;fp: ,J ePz;lnjhiyTf;Fnry;Yk; tifapy; kpd; irifapd; jpwd; 
msitmjpfupf;fpwJ. 
 
4. gug;Gk; tpz;ziyf;fk;gp (Transmitting antenna) 
 
,JNubNahirifiantspapy; midj;JjpirfspYk; gug;GfpwJ. mJkpd;fhe;jmiyfs; 
tbtpy;>xspapd; jpirNtfj;jpy; (3x 108ms-1) nry;fpwJ. 
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5. jfty;njhlu;Gtopj;jlk; (Communication channel) 
 
jfty;njhlu;Gtopj;jlkhdJgug;gpapy; ,Ue;JVw;gpf;FFiwe;j ,iur;ry; my;yJFiyTld; kpd; 
iriffisgug;Gtjw;FcjTfpwJ. jfty;njhlu;GClfkhdJmbg;gilapy; ,U tifg;gLfpwJ. 
mitfk;gptopjfty;njhlu;Gkw;Wk; fk;gpapy;yhjfty;njhlu;G. 
 
fk;gptopjfty;njhlu;G (,UKidj; jfty;njhlu;G) fk;gpfs;>fk;gptlq;fs; kw;Wk; xsp,iofs; 
Nghd;wClfq;fisg; gad;gLj;JfpwJ. xd;Wld; xd;W ,izf;fg;gl;Ls;sjhy;> ,e;jmikg;Gfs; 
ePz;lnjhiyTgug;Giff;Fgad;gLj;j ,ayhJ. njhiyNgrp> cs; ,izg;G (Intercom) kw;Wk; 
Nfgps; njhiyf;fhl;rpMfpaitcjhuzq;fshFk;. 
 
fk;gpapy;yhjfty;njhlu;ghdJntspiajfty;njhlu;GClfkhfg; gad;gLj;JfpwJ. gug;Gk; 
tpz;ziyf;fk;gpapd; cjtpahy; iriffs; kpd;fhe;jmiyfs; tbtpy; gug;gg;gLfpd;wd. 
vdNtfk;gpapy;yhjfty;njhlu;GePz;lnjhiyTgug;Giff;Fgad;gLfpwJ. 
nry;yplg;Ngrp>thndhypmy;yJnjhiyf;fhl;rpxypgug;Gkw;Wk; nraw;iff;Nfhs; 
jfty;njhlu;GMfpaitcjhuzq;fshFk;. 
 
6. ,iur;ry; (Noise) 
 
,Jgug;gg;gl;lirifia ,ilkwpf;Fk; tpUk;gj;jfhjirifahFk;. 
,iur;ryhdJgug;gg;gl;lirifapd; juj;ijf; Fiwf;fpwJ. ,Jkdpjdhy; 
Vw;gLj;jg;gl;lmikg;Gfs; (jhdpaq;fpfs;>gw;witg;G ,ae;jpuq;fs;>kpd;Nkhl;lhu;fs; Mfpait) 
my;yJ ,aw;ifepfo;thf (kpd;dy;> #upad; kw;Wk; tpz;kPd;fspy; ,Ue;JtUk; fjpu;tPr;Rkw;Wk; 
Rw;Wr;#oy; tpisTfs; Mfpait) ,Uf;fyhk;. ,iur;riyKw;wpYkhfePf;f ,ayhJ. vdpDk; 
gy;NtWEl;gq;fisg; gad;gLj;jp ,jidf; Fiwf;fyhk;. 
 
7. Vw;gp (Receiver) 
 
jfty;njhlu;GClfj;jpd; topahfgug;gg;gl;liriffs; xUVw;Fk; tpz;ziyf;fk;gpahy; 
Vw;fg;gl;L>kpd;fhe;jmiyfisNubNahmjpu;ntz; iriffshfkhw;wp>Vw;gpf;Fmspf;fg;gLfpwJ. 
Vw;gpahdJgz;gpwf;fp>ngUf;fp>gFg;ghd; Mfpavyf;l;uhdpar; Rw;Wfisf; nfhz;Ls;sJ. 
gz;gpwf;fpahdJgz;Ngw;wg;gl;lmiyapypUe;Jmbf;fw;iwirifiag; gpupj;njLf;fpwJ. 
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gpwFmbf;fw;iwirifgFf;fg;gLfpwJkw;Wk; ngUf;fpfisg; gad;gLj;jpg; ngUf;fg;gLfpwJ. 
,Wjpahf ,jw;FntspaPLMw;wy; khw;wpf;Fmspf;fg;gLfpwJ. 
 
8. kWgug;gpfs; (Repeaters) 
 
kWgug;gpfs; iriffs; mDg;gg;gLk; neLf;fk; my;yJnjhiyitmjpfupf;fg; gad;gLfpdwd. 
,Jgug;gpkw;Wk; Vw;gpapd; njhFg;ghFk;. iriffs; Vw;fg;gl;L>ngUf;fg;gl;Lkw;Wk; 
khWgl;lmjpu;ntz; nfhz;lCu;jpirif %yk; kWgbAk; NrUkplj;jpw;FmDg;gg;gLfpwJ. 
tpz;ntspapy; cs;sjfty;njhlu;Gnraw;iff;Nfhs; xUrpwe;jvLj;Jf;fhl;lhFk;. 
 
9. ntspaPLMw;wy; khw;wp (Output transducer) 
 
,Jkpd; irifiakPz;Lk; mjd; njhlf;ftbtkhdxyp> ,ir>glq;fs; 
my;yJjuTMfpadthfkhw;WfpwJ. xypg;ghd;fs;>glf;Foha;fs;>fzpdpj; 
jpiuMfpadntspaPLMw;wy; khw;wpfSf;FvLj;Jf;fhl;LfshFk;. 
 
10. tYtpog;G (Attenuation) 
 
xUClfj;jpd; topNagug;gg;gLk;NghJirifapd; tYtpy; Vw;gLk; ,og;GtYtpog;Gvdg;gLk;. 
 
11. neLf;fk; (Range) 
 
,Jgug;Gk; Kid kw;Wk; NghJkhdtYTld; irifNrUkplk; 
,ilNacs;sngUknjhiyTMFk;. 
 
gl;ilmfyk; (Band width) 
 
Fuy;> ,ir>glk; Nghd;wmbf;fw;iwi riffs; my;yJjfty; iriffspd; mjpu;ntz; 
neLf;fk;>gl;ilmfyk; vdg;gLk;. ,e;jmbf;fw;iwiriffs; xt;nthd;Wk; 
khWgl;lmjpu;ntz;fisf; nfhz;Ls;sJ. 
 
jfty;njhlu;Gmikg;GtifahdJxUnfhLf;fg;gl;lmbf;fw;iwiriff;fhdmjpu;ntz; gl;ilapd; 
,ay;igr; rhu;e;JmikAk;. irifapd; Nkw;gf;fkw;Wk; mbg;gf;fmjpu;ntz; vy;iyfSf;F 
,ilNacs;sNtWghl;ilgl;ilmfyk; jUfpwJ. ,jidirifahy; 
Mf;fpukpf;fg;gl;lkpd;fhe;jepwkhiyapd; gFjpvdTk; tiuaWf;fyhk;. v1kw;Wk; 

v2vd;gdxUirifapd; mbg;gf;fkw;Wk; Nkw;gf;fmjpu;ntz; vy;iyfs; vdpy;>gl;ilmfyk; = v2 – 
v1MFk;. 
 
gug;Gk; mikg;gpd; gl;ilmfyk; (Bandwidth of transmission system) 
 
xUFwpg;gpl;ltopj;jlj;jpy;>Fwpg;gpl;ljfty; gFjpiag; gug;Gtjw;Fj; Njitahdmjpu;ntz;fspd; 
neLf;fkhdJmiytupirapd; gl;ilmfyk; (channel bandwidth) my;yJgug;Gk; mikg;gpd; 
gl;ilmfyk; vdg;gLk;. 
 
,Jgug;Gk; mikg;Ggad;gLj;Jtjw;Fvd;WxJf;fg;gl;lepwkhiyAld; nghUe;jpcs;sJ. 
vLj;Jf;fhl;lhf>tPr;Rg; gz;Ngw;wmikg;Gf;f 5 kHzirifiag; gug;Gtjw;F>Njitg;gLk; 

miytupirapd; gl;ilmfyk; 10 kHzMFk;. mNjrkak; xUxw;iwgf;f–gl;ilmikg;Gf;F>mNj 

5 kHzirifiag; gug;Gtjw;F>Njitg;gLk; miytupirapd; gl;ilmfyk; 5 kHzMFk;. 
Vnddpy; tPr;Rg; gz;Ngw;wj;jpy; miytupirapd; mfyk;>irifmjpu;ntz;izg;Nghy; ,U 
klq;fhFk;. vdNt> ,Uf;fpd;wkpd;fhe;jepwkhiygFjpapy; 
mjpfvz;zpf;ifapyhdmiytupirfiscs;slf;Ftjw;Fmiytupirapd; gl;ilmfyj;ijf; 
Fiwf;fNtz;baNjitVw;gLfpwJ. rpygad;ghLfspy;> ,jd; mbg;gilapNyNagz;Ngw;wk; 
Nju;Tnra;ag;gLfpwJ. 
 
tpz;ziyf;fk;gpapd; msT (Antenna size) 
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tpz;ziyf;fk;gpahdJgug;Gk; Kid kw;Wk; Vw;G Kid ,uz;bYk; gad;gLj;jg;gLfpwJ. 
tpz;ziyf;fk;gpapd; cauk; tpthjpf;fg;glNtz;baxUKf;fpagz;gdthFk;. 

tpz;ziyf;fk;gpapd; caukhdJ
4


,d; klq;Ffshf ,Uf;fNtz;Lk;. 

 

4
h


=  -     (10.1) 

 

,q;FλMdJmiyePsk; 
v

c = >cxspapd; jpirNtfk; kw;Wk; 

vMdJgug;gg;glNtz;bairifapd; mjpu;ntz; MFk;.  
 
vLj;Jf;fhl;L: 
 
,Umbf;fw;iwiriffisf; fUJNthk;. xUirifgz;Ngw;wg;gl;Lk;>kw;nwhd;Wgz;Ngw;wg;glhkYk; 
cs;sJ. 
 
mbf;fw;iwirifapd; mjpu;ntz; v = 10 kHzvdTk;>gz;Ngw;wg;gl;lirifapd; mjpu;ntz; v = 1 
MHzvdTk; vLj;Jf; nfhs;sg;gLfpwJ. 
 
v = 10 kHzmjpu;ntz; nfhz;lirifiag; gug;gj; Njitahdtpz;ziyf;fk;gpapd; cauk; 
tUkhW:\ 
 

 
 
v = 1 MHz mjpu;ntz; nfhz;lgz;Ngw;wg;gl;lirifiagug;gj; Njitahdtpz;ziyf;fk;gpapd; 
caukhdJ 
 

 
 
rkd;ghLfs; (10.2) kw;Wk; (10.3) I xg;gpLk; NghJ>eilKiwapy; 75 
mcauKs;stpz;ziyf;fk;gpiaepWTtJrhj;jpakhFk;. Mdhy; 7.5 

kmcauKs;stpz;ziyf;fk;gpapd; cauj;ijf; 
Fiwg;gijAk;>neLe;njhiyTgug;Giff;FNjitvd;gijAk; njspthfntspg;gLj;JfpwJ. 
 
kpd;fhe;jmiyfspd; guty; 
 
jfty;fisf; nfhz;lirifahdJCu;jpmiyAld; (NubNahmiy) 
gz;Ngw;wg;gl;LxUtpz;ziyf;fk;gpapdhy; gug;gg;gLfpwJ. mJntspapy; gazk; 
nra;J>kWKidapy; Vw;Fk; tpz;ziyf;fk;gpahy; Vw;fg;gLfpwJ.     2kHzKjy; 400 
GHztiumjpu;ntz; cs;smiyfs; fk;gpapy;yhjfty;njhlu;gpd; %ykhfgug;gg;gLfpd;wd. 
gug;gpapy; ,Ue;JVw;gpf;Fgazpf;Fk;NghJ>kpd;fhe;jmiyapd; typikFiwe;Jnfhz;Nl ,Uf;Fk;. 
gug;gpapdhy; gug;gg;gLk; kpd;fhe;jmiymjd; mjpu;ntz; neLf;fj;jpw;FVw;whw;Nghy; 
%d;WkhWgl;ltifapy; gazk; nra;fpwJ. 
 

• jiu miyg; guty; (my;yJ) Nkw;gug;Gmiyg; guty; (Vwj;jho 2kHzKjy; 2 MHz) 

• thd; miyg; guty; (my;yJ) madpkz;lyg; guty; (Vwj;jho 3MHzKjy; 30 MHz) 
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• ntspmiyg; guty; (Vwj;jho 30MHzKjy; 400 GHz) 
 
jiu miyg; guty; (Ground wave propagation (or) surface  
wave propagation) 
 
gug;gpapdhy; gug;gg;gl;lkpd;fhe;jmiyfs; Vw;gpiar; nrd;wilaGtpapd; 
jiuiajOtpf;nfhz;Lnrd;why;> ,e;jg; guty; jiu miyg; guty; vdg;gLk;. 
njhlu;GilamiyfshdJ jiu miyfs; my;yJNkw;gug;Gmiyfs; vdg;gLfpd;wd. ,jd; 
fhl;rptpsf;fg;glk; 10.5 (m) ,y; fhl;lg;gl;Ls;sJ. 
 gug;Gk; kw;Wk; Vw;Fk; tpz;ziyf;fk;gpfs; ,uz;Lk; Gtpf;FmUfpy; ,Uf;fNtz;Lk;. 
tpz;ziyf;fk;gpapd; msTiriffspd; gug;Gjypd; gaDWjpwidepu;zapg;gjpy; 
Kf;fpagq;Ftfpf;fpwJ. 
 gug;Gifapd;NghJkpd; iriffs; ePz;lnjhiytpw;Fnry;Yk;NghJtYtpof;fpd;wd. 
tYtpog;gjw;fhdrpyfhuzq;fs; gpd;tUkhW: 
 

• mjpfupf;Fk; njhiyT:njhiyitg; nghUj;J>irifapy; Vw;gLk; tYtpog;G (i) gug;gpapd; 
jpwd; (ii) gug;gpapd; mjpu;ntz; kw;Wk; (iii) Gtpg;gug;gpd; epiyMfpatw;iwr; rhu;e;jJ. 

• Gtpapdhy; Mw;wy; cwpQ;rg;gLjy;:kpd;fhe;jmiytbtpy; cs;sgug;gg;gLk; 
irifahdJGtpiaj; njhLk;NghJ>mJGtpapy; xUkpd;D}l;lj;ijj; 
J}z;bxUkpd;Ndhl;lj;ijVw;gLj;JfpwJ. ,jdhy; GtpahdJxUfrpAk; kpd;Njf;fpiag; 
Nghy; nray;gLfpwJ. mjdhy; miytYtpof;fpwJ. 

• miyrha;jy;:miyKd;NdWk;NghJGtpapd; 
tisgug;Gf;FVw;wthWmiyKfg;Ggbg;gbahfrhaj; njhlq;FfpwJ. ,e;jrha;tpd; 
mjpfupg;Gmiyapd; kpd;Gytypikiaf; Fiwf;fpwJ. ,WjpahfxUFwpg;gpl;lnjhiyitf; 
fle;jTld;>Mw;wy; ,og;GfhuzkhfNkw;gug;GmiyKOtJkhfepd;WtpLfpd;wJ. 
 

 

 
 
 
cah; mjph;ntz; miyfSf;FGtpapd; fhw;Wkz;lyj;jpy; mjpfMw;wy; cwpQ;rg;gLtjhy;> jiu 
miyfspd; mjph;ntz; ngUk;ghYk; 2MHz I tplFiwthf ,Uf;Fk;. gfy; Neuq;fspy; 

Vw;fg;gLk; eLj;jumiy(Medium wave) iriffs; Nkw;gug;Gmiyg; gutiyg; gad;gLj;JfpwJ.  
 
,J Kf;fpakhf cs;@h; xypgug;G> NubNahtpd; cjtpahy; flw;gazk;> fg;gypy; ,Ue;J fg;gy; 
kw;Wk; fg;gypy; ,Ue;J flw;fiu jfty;njhlh;G kw;Wk; nry;Ngrp jfty; njhlh;G Mfpatw;wpy; 
gad;gLfpwJ.  
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ntsp miyg; guty; (Space wave propagation):  
 
jfty; irifia ntspapd; topNa mDg;Gk; kw;Wk; ngWk; nray;Kiw ntsp miyg;guty; 
vdg;gLk;. 30 MNzf;F Nky; kpf mjpfkhd mjph;ntz;fisf; nfhz;l kpd;fhe;j miyfs; 
ntsp miyfs; vdg;gLk;. ,e;j miyfs; gug;gpapypUe;J Vw;gpf;F Neh;f;Nfhl;by; gazk; 
nra;fpwJ. vdNt ,J Neh;f;Nfhl;L ghh;it jfty; njhlh;Gf;F (LOS )gad;gLfpwJ.  
 
mjpf mjph;ntz;fSf;F> gug;gg;gl;l kw;Wk; Vw;fg;gl;l iriffs; (Neub miyfs;) Gtpapd; 
tisgug;gpdhy; ghjpg;gilahky; ,Ug;gjw;F gug;Gk; NfhGuq;fs; NghJkhd cauj;jpy; ,Uf;f 
Ntz;Lk;. mjdhy; mit Fiwthd tYtpog;G kw;Wk; Fiwthd irif typik ,og;Gld; 
gazpf;fpd;wd. rpy miyfs; jiuapy; vjpnuhspf;fg;gl;l gpwF Vw;gpia milfpd;wd.  
 
njhiyf;fhl;rp xspgug;G> nraw;iff;Nfhs; jfty;njhlh;G> kw;Wk; Nulhh; Nghd;w jfty;njhlh;G 
mikg;Gfs; ntsp miy gutiy mbg;gilahff; nfhz;Ls;sd.  
 
rpy ed;ikfs; fhuzkhf> mjpf mjph;ntz;fs; (kP cah; mjph;ntz; gl;il) nfhz;l ikf;Nuh 
miyfs;> NubNah miyfSf;F gjpyhfg; gad;gLj;jg;gLfpwJ. ed;ikfs;: mjpf gl;il 
mfyk;> cah;thd juT tpfpjq;fs;> rpwg;ghd jpir newpg;gLj;Jk; jpwd;> rpwpa msthd 
tpz;ziyf;fk;gp> Fiwe;j jpwd; Efh;T Nghd;wit MFk;.  
 
gug;Gif epfOk; neLf;fk; my;yJ njhiyT (d) MdJ tpz;ziyf;fk;gpapd; cauj;ij (h) 
rhh;e;Js;sJ. ,jd; rkd;ghL> 
 

   2d Rh=  

,q;F R MdJ Gtpapd; Muk; MFk;. ,jd; kjpg;G R = 6400 km.  
 
gug;Gif epfOk; njhiyT fhl;rpg;gLj;jg;gl;Ls;sJ.  
 
  
nraw;iff;Nfhs; jfty; njhlh;G:  
nraw;iff;Nfhs; jfty;njhlh;ghdJ nraw;iff;Nfhs; topahf gug;gp kw;Wk; Vw;gp ,ilNa 
irifiag; ghpkhw;Wk; jfty;njhlh;gpd; xU tifahFk;. jfty; irifahdJ Gtp epiyaj;jpy; 
,Ue;J> thdpy; epiynfhz;Ls;s nraw;iff;NfhSf;F Nkypizg;G (Uplink) (mjph;ntz; 

gl;il 6 GHz) xd;wpd; %ykhfg; gug;gg;gLfpwJ. gpd;dh; mq;Fs;s buhd;];ghd;lh; vd;w 

fUtpahy; ngUf;fg;gl;L> fPopizg;G (Downlink) (mjph;ntz; gl;il 4GHz) %ykhf kw;nwhU 
Gtp epiyaj;jpw;F kPz;Lk; gug;gg;gLfpwJ.  
 
mjpf mjph;ntz; NubNah miy iriffs; Neh;f;Nfhl;by; nry;Yk;NghJ (Neh;f;Nfhl;Lg; 
ghh;it)> caukhd fl;llq;fs; my;yJ kiyfs; my;yJ Gtpapd; tisgug;G Mfpatw;iw 
vjph;nfhs;sf;$Lk;. Mdhy; ,e;j tif jfty;njhlh;ghdJ> nraw;iff;Nfhs;fs; cjtpahy; 
NubNah iriffis buhd;];ghd;lh; %yk; ngUf;fp> Nkypizg;Gfs; kw;Wk; fPopizg;Gfs; 
topahf njhiyJ}u ,lq;fis fPopizg;Gfs; topahf njhiyJ}u ,lq;fis nrd;wila kW 
xspgug;G nra;fpd;wJ. vdNt ,J thdpy; cs;s NubNah kW xspg;gug;ap (Radio repeater) 
vdTk; miof;fg;gLfpwJ. ,jd; gad;ghLfs; midj;J JiwfspYk; cs;sd. mtw;wpy; rpy 
fPNo tpthjpf;fg;gl;Ls;sd.  
 
gad;ghLfs;:  
nraw;iff;Nfhs;fshdJ mtw;wpd; gad;ghLfs; mbg;gilapy; gy;NtW tiffshfg; 
gphpf;fg;gl;Ls;sd. rpy nraw;iff;Nfhs;fs; fPNo tpthpf;fg;gl;Ls;sd.  
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1. thdpiy nraw;iff;Nfhs;fs;:  
,it Gtpapd; thdpiy kw;Wk; jl;gntg;gepiyiaf; fz;fhzpf;fg; gad;gLfpd;wd. 
Nkq;fspd; epiwia msg;gjd; %yk; kio> mghafukhd #whtsp kw;Wk; Gay;fs; 
Mfpatw;iw Kd;fzpg;G nra;tjw;F ,e;jr; nraw;iff;Nfhs;fs; ekf;F cjTfpd;wd. 
 

2. jfty; njhlh;G nraw;iff;Nfhs;fs;:  
,it njhiyf;fl;rp> thndhyp> ,izar; iriffs; Mfpatw;iw gug;Gtjw;Fg; 
gad;gLfpd;wd. ePz;l njhiyTfSf;Fg; gug;g> xd;wpw;F Nkw;gl;l nraw;iff;Nfhs;fs; 
gad;gLj;jg; gLfpd;wd.  
 

3. topelj;Jk; nraw;iff;Nfhs;fs;:  
 
fg;gy;fs;> tpkhdq;fs; my;yJ NtW ve;j nghUspd; Gtprhh; miktplj;ij fz;lwpAk; 
gzpfspy; ,it <LgLfpd;wd.  
 

xsp ,ioj; jfty; njhlh;G:  
 
Xhplj;jpy; ,Ue;J kw;nwhU ,lj;jpw;F xsp ,ioapd; topahf> xspj;Jbg;Gfspd; %yk; 
jfty;fisg; gug;Gk; Kiw xsp ,ioj; jfty;njhlh;G vdg;gLk;. ,J KO mf vjpnuhspg;Gj; 
jj;Jtj;jpd; mbg;gilapy; nray;gLfpwJ.  
 
xspahdJ ikf;Nuh miy kw;Wk; NubNah miyfis tpl kpf mjpf mjph;ntz;izf; (400 
TNzKjy; 790 THz) nfhz;Ls;sJ. rpypf;fh fz;zhb my;yJ rpypf;fd; il Mf;i]lhy; xsp 
,iofs; cUthf;fg;gLfpwJ. NkYk; ,g;nghUs;fs; Gtpapy; mjpf mstpy; fpilf;fpwJ. 
jw;NghJ mjpf mfr;rptg;G miyePsk; kw;Wk; rpwe;j gug;Gifj; jpwd; fhuzkhf> 
rhy;Nfhn[idL fz;zhbfs; kw;Wk; G@Nuh mYkpNdl; gbfg; nghUl;fs; 
gad;gLj;jg;gLfpd;wd.  
 
xsp ,iofs; kpd; flj;jhg; nghUl;fs; vd;gjhy;> xd;wpw;F Nkw;gl;l miythpirfs; 
Njitg;gLk; ,lq;fs; kpd; kw;Wk; kpd;fhe;j ,ilA+Wfisj; jtph;f;f Ntz;ba ,lq;fs; 
Mfpatw;wpy; ,it gad;gLj;jg;gLfpd;wd.  
 
gad;ghLfs;:  
 
xsp ,io mikg;G gy;NtW gad;ghLfisf; nfhz;Ls;sJ. mit rh;tNjr jfty;njhlh;G> 
efuq;fs; ,ilNa jfty;njhlh;G> efuq;fs; ,ilNa jfty;njhlh;G> juT ,izg;Gfs;> Miy 
kw;Wk; Nghf;Ftuj;Jf; fl;Lg;ghL kw;Wk; ,uhZtg; gad;ghLfs; Mfpait MFk;.  
 
ed;ikfs;:  
 

1. xsp ,iofs; kpfTk; nkypjhdJ. jhkputlq;fistplFiwthdvilnfhz;lit.  
 

2. ,e;jmikg;Gkpfmjpfgl;ilmfyj;ijf; nfhz;Ls;sJ. ,jd; nghUs;: jfty; 
Rke;Jnry;Yk; jpwd; mjpfk; vd;gjhFk;.  
 

3. xsp ,iomikg;Gkpd; ,ilA+Wfshy; ghjpf;fg;gLtjpy;iy.  
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4. jhkputlq;fistplxsp ,io kypthdJ.  
 

FiwghLfs;: 
 
1. jhkpuf;fk;gpfSld; xg;gLk;NghJxsp ,io tlq;fs; vspjpy; cilaf; $bait.  
 
2. ,jd; njhopy;El;gk; tpiyAah;e;jJMFk;.  
  
xsp ,io tlq;fs; NtW ve;jtif gug;Gifiaf; fhl;bYk; mjpNtf gug;Gif tPj;ij 
mspf;fpd;wd. ,it tPLfSf;Fk;> tzpf epWtdj;jpw;Fk; 1Gbps juT Ntfj;ij mspf;f 

,aYk;. gy;tif xsp ,iofs; (Multi – Mode fibre) MdJ 10 Mbps Ntfj;jpy; 

nray;gLfpd;wd. xsp ,ioj; jfty;njhlh;gpy;> rkPgfhy tsh;r;rpfs; 25 Gbps vd;w tPjj;jpy; 
juT Ntfj;ij jUfpd;wd.  
 
ml;yhz;bf; ngUq;flYf;Ff; FWf;Nf>mnkhpf;fhkw;Wk; INuhg;gh ,ilNaahdngUk; 
ghyhdnjhiyj;njhlh;Gtlq;fs;>xsp ,iofNsMFk;.  
 
 
Nulhh; kw;Wk; mjd; gad;ghLfs;:  
Nulhh; (RADAR)vd;gJRadio Detection And Ranging vd;wnrhw;nwhlhpd; RUf;fkhFk;. 
,Jjfty;njhlh;Gmikg;Gfspd; gad;ghLfspy; Kf;fpakhdxd;whFk;. 
,JthD}h;jp>fg;gy;fs;>tz;fyd; MfpanjhiyJ}ug; nghUl;fisfz;Lzh;tjw;Fkw;Wk; mtw;wpd; 
,Ug;gplj;ijmwpatjw;Fg; gad;gLfpwJ. ekJfz;zpw;Fg; Gyg;glhjnghUl;fspd; 
Nfhzk;>njhiyTkw;Wk; jpirNtfk; Mfpatw;iwNulhh; %yk; fz;lwpayhk;.  
 
 
Nulhh; MdJjfty;njhlh;Gf;Fkpd;fhe;jmiyfisg; gad;gLj;JfpwJ. Kjypy; 
kpd;fhe;jirifahdJtpz;ziyf;fk;gp %yk;ntspapd; midj;JjpirfspYk; gug;gg;gLfpwJ. 
Fwpg;gpl;l ,yf;Fg; nghUspd; kPJNkhJk; irifahdJvjpnuhspf;fg;gl;L>vy;yhjpirfspYk; 
kPz;Lk; gug;gg;gLfpwJ. ,e;jvjpnuhspf;fg;gl;lirif (vjpnuhsp)>Nulhh; tpz;ziyf;fk;gpahy; 
ngwg;gl;LVw;gpf;Fmspf;fg;gLfpwJ.  
 
gpwFmJnray;KiwgLj;jg;gl;L>ngUf;fg;gl;LnghUspd; Gtprhh; Gs;sptptuq;fs; 
fz;lwpag;gLfpd;wd. irifahdJNuhlhhpy; ,Ue;J ,yf;Fg; nghUSf;Fr; nrd;W>kPz;Lk; 
jpUk;gptUtjw;FvLj;Jf;nfhs;Sk; Neuj;jpy; ,Ue;J ,yf;Ffspd; neLf;fk; fz;lwpag;gLfpwJ.  
 
gad;ghLfs;: 
 
Nulhh;fs; mNdfJiwfspy; gad;ghLfisf; nfhz;lit. mtw;wpy; rpyfPNoFwpg;glg;gl;Ls;sd. 
 

1. ,uhZtj;jpy;> ,yf;Ffis ,lk; fhzTk;>fz;lwpaTk; gad;gLfpd;wd.  
 

2. fg;gy; %yk; gug;gpy; NjLjy;>thd; NjLjy; kw;Wk; VTfiztopelj;Jk; 
mikg;GNghd;wtopfhl;Lk; mikg;Gfspy; gad;gLfpwJ.  
 

3. kiog;nghopTtPjk; kw;Wk; fhw;wpd; Ntfk; Mfpatw;iwmstpl;L>thdpiyfz;fhzpg;gpy; 
gad;gLfpd;wJ.  
 

4. mtrufhy #o;epiyfspy;>kf;fspd; ,Ug;gplj;ijf; fz;lwpe;J>mth;fiskPl;Fk; gzpapy; 
cjTfpwJ.  
 

nry;Ngrpjfty; njhlh;G:  
 
nry;Ngrpjfty; njhlh;ghdJfk;gpfs; my;yJfk;gptlq;fs; Nghd;wve;j ,izg;GfSk; 
,d;wpntt;NtW ,lq;fspy; cs;sth;fSld; njhlh;Gnfhs;scjTfpwJ. mjpfkhdgug;gpw;F 
,izg;G ,d;wpNagug;GifiamDkjpf;fpwJ. tPL>mYtyfk; Nghd;wFwpg;gpl;l ,lj;jpy; 
,Ue;Jkl;Lky;yhky;>ve;j ,lj;jpypUe;Jk; gpwUld; njhlh;Gnfhs;stopnra;fpwJ. njhiyJ}u 
,lq;fSf;Fk; jfty;njhlh;GtrjpiaVw;gLj;JfpwJ.  
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,J ,lk;ngaUk; (roaming) trjpiamspf;fpwJ. mjhtJjfty;njhlh;GKwpT ,d;wp>gadhsh; 
xhplj;jpy; ,Ue;Jkw;nwhU ,lj;jpw;Fefuyhk;. ,e;jj; jfty; 
njhlh;Gtiymikg;igepWTtjw;Fkw;Wk; guhkhpg;gjw;FMFk; nryTFiwthdjhFk;.  
 
gad;ghLfs;: 
 

1. ,J jdpg;gl;l jfty;njhlh;Gf;F gad;gLfpwJ. kw;Wk; nry;NgrpfSf;F cah; Ntfj;jpy; 
Fuy; kw;Wk; juT ,izg;ig toq;FfpwJ.  
 

2. cyfk; KOtJk; xU rpy tpdhbf;Fs; nra;jpfisg; gug;gKbAk;.  
 

3. ,izaj;jpd; topNa nghUl;fisg; (Internet of Things, IoT) gad;gLj;Jk; Kiwapy;> xU 
rhjdj;jpd; %yk; gy;NtW rhjdq;fisf; fl;Lg;gLj;JtJ rhj;jpakhfpwJ. vLj;Jf;fhl;L: 
nry;Ngrpiag; gad;gLj;jp> tPl;L cgNahfg; nghUl;fs; midj;ijAk; ,af;f KbAk;.  
 

4. ,J fy;tpj;Jiwapy; etPd trjpfSld; $ba tFg;giwfs;> ,izajsj;jpy; ghlk; 
njhlh;ghd Fwpg;Gfs; fpilg;gJ> khzth;fspd; nray;ghLfis ftdpj;jy; Mfpatw;wpy; 
gad;gLfpwJ.  
 

rkPgfhykhf>nry;Ngrpjfty;njhlh;Gnjhopy; El;gkhdJ2G, 3G, 4G, 5G WiMAX, Wibro, EDGE, 
GPRS kw;Wk; ,J Nghd;witvdgy;NtWfl;lq;fisf; fle;Jte;Js;sJ. 
,Jjfty;njhlh;GNtfj;ijAk;>nray;ghl;LneLf;fj;ijAk; mjpfhpf;fcjTfpwJ. ek;gfkhdkw;Wk; 
ghJfhg;ghd ,izg;Gfshy; ,izg;Gnjhlh;ghdrpf;fy;fs; Fiwf;fg;gl;Ls;sd. GPS 
(cyfshtpaepiyawpAk; mikg;G) kw;Wk; GSM (nry;Ngrpjfty;njhlh;gpw;fhdcyshtpaKiw) 
Mfpanjhopy; El;gq;fs;>nry;Ngrpjfty;njhlh;gpy; Kf;fpag; gq;Ftfpf;fpd;wd. tiyaikg;gpd; 
gl;ilmfyj;ijg; gad;gLj;Jjy;>tiyaikg;Gfisg; gfph;e;Jnfhs;Sjy;>gpiofz;lwpjy; 
Mfpanray;fis ,J mjpfhpf;fpd;wJ. ,yf;fKiwkhWjy; (Digital switching), TDMA, CDMA 
Nghd;wgyjfty;njhlh;Gtiffspd; nray;ghl;ilvspikahf;fg; gad;gLj;jg;gLfpd;wd.  
 
 
 

,izak; (INTERNET):  
 
,izak; vd;gJjfty;njhlh;Gmikg;gpy; gd;Kfj;jd;iknfhz;lfUtpfSld; tsh;e;JtUk; 
xUnjhopy;El;gk; MFk;. mJkf;fSld; njhlh;Gnfhs;sGjpatopKiwfistoq;FfpwJ. ,izak; 
vd;gJ,yl;rf;fzf;fhdkf;fisfzpdptopNa ,izf;Fk;>cyfstpy; 
mq;fPfhpf;fg;gl;Ls;skpfg;ngUk; fzpdptiymikg;ghFk;. mJtho;f;ifapd; 
midj;JeilKiwfspYk; vuhskhdgad;ghLfisf; nfhz;Ls;sJ.  
 
,izaj;jpy; cs;smidj;Jjfty;fisAk; Nrkpg;gjw;F>cq;fSf;F 1 
gpypyad; DVDmy;yJ 200 kpy;ypad; GS – Nu b];f;FfSf;FNky; 
Njitg;gLk;.  
 
 
gad;ghLfs;: 
 

1. NjLnghwp:cyfshtpatiyj;jsq;fspy; jfty;fisj; NjLtjw;Fg; gad;gLk; ,izak; 
rhh;e;jNritf; fUtpahdJ>NjLnghwpvdg;gLk;.  
 

2. jfty;njhlh;G: ,-nkapy;>cldbr; nra;jpr; Nritfs; kw;Wk; r%ftiyj;jsq;fs; 
%yk;>yl;rf;fzf;fhdkf;fs; xd;wpize;Jnjhlh;Gnfhs;tjw;F ,izak; cjTfpwJ.  
 

3. kpd; - tzpfk; :vyf;l;uhdpatiyj;jsk; %yk; nghUl;fisthq;Fjy;>tpw;wy;>Nritfisg; 
ngWjy; kw;Wk; epjpghpkhw;wk; Mfpanray;ghLfspy; ,izak; gad;gLfpwJ.  
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cyfshtpaepiyawpAk; mikg;G (GLOBAL POSITIONING SYSTEM):  
 
GPSvd;gJGlobal Positioning System - cyfshtpaepiyawpAk; mikg;G–vd;gjd; RUf;fkhFk;. 
,J top elj;Jk; nraw;iff;Nfhs;fspd; cyfshtpamikg;GMFk;. ,jd;%yk; 
Gtpf;FmUfpNyhmy;yJNtWve;j ,lj;jpNyh ,Uf;Fk; GPSVw;gpw;F>Gtprhh; miktplk; kw;Wk; 
fhyk; njhlh;ghdjfty;fistoq;FfpwJ.  
 
gy;NtWnraw;iff;Nfhs;fspd; tiyaikg;GcjtpAld; GPSnray;gLfpwJ 
,e;jnraw;iff;Nfhs;fs; xt;nthd;Wk; NubNahmiyfs; 
Nghd;wxUJy;ypairifiaxypgug;GfpwJ. ,Ug;gplk; Fwpj;jjuitmspf;Fk; 
,e;jiriffs;>tpz;ziyf;fk;gpapdhy; ngwg;gl;L>gpwFGPSnkd;nghUshy; jfty;fshfkhw;wk; 
nra;ag;gLfpwJ. nkd;nghUshdJFwpg;gpl;lnraw;iff;Nfhisfz;Lzh;e;J>mjd; ,Ug;gplk; kw;Wk; 
xt;nthUnraw;iff;Nfhspy; ,Ue;Jk; iriffs; gazk; nra;avLj;Jf;nfhs;Sk; Neuk; 
Mfpatw;iwf; fz;lwpfpwJ.  
 
gpwF>nkd;nghUs; MdJxt;nthUnraw;iff;Nfhspy; ,Ue;JngWk; 
juTfisnray;Kiwg;gLj;jp>Vw;gpapd; ,Ug;gplj;ijf; fzpf;fpwJ.  
 
gad;ghLfs;: 
 
cyfshtpaepiyawpAk; mikg;GgyJiwfspy; kpfTk; gaDs;sjhfcs;sJ. mitahtd: 
,aq;Fk; thfdeph;thfk; (fhh;fs;>ruf;Fthfdq;fs; kw;Wk; NgUe;Jfs; Mfpatw;wpd; jlk; 
gpd;gw;wy;)>tdtpyq;Feph;thfk; (Mgj;jhd td tpyq;Ffisf; fzf;fply;) kw;Wk; nghwpapay; 
Jiw (Ruq;fg;ghijfs;>ghyq;fs; Mfpatw;iwcUthf;Fjy;) MfpaitMFk;.  
 
tptrhak;>kPd;tsk; kw;Wk; Ruq;fk; MfpaJiwfspy; jfty; njhlh;Gj; njhopy;El;gj;jpd; 
gad;ghL 
 
tptrhaj; Jiw:  
jfty;njhlh;Gnjhopy;El;gj;ijg; (Information and Communication Technology – ICT) 
tptrhaj;Jiwapy; gad;gLj;Jk;NghJcw;gj;jpmjpfhpf;fpwJ. tptrhapfspd; tho;f;ifj;juk; 
caUfpwJ>tptrhapfSf;Fcs;srthy;fs; kw;Wk; ,ilA+Wfs; jPh;f;fg;gLfpd;wd. NkYk;> 
 

1. czTcw;gj;jpiamjpfhpj;jy; kw;Wk; gz;izeph;thfk; Mfpatw;wpy; mjpfstpy; 
gad;gLfpwJ.  
 

2. jz;zPh;>tpijfs; kw;Wk; cuq;fs; Mfpatw;wpd; Nkk;gl;lgad;ghl;bw;FcjTfpwJ.  
 

3. NuhNghf;fs;>ntg;gepiykw;Wk; <ug;gjk; czh;tpfs;>thd;topglq;fs; kw;wk; 
GPSnjhopy;El;gk; Mfpaitcs;slf;fpamjpetPdnjhopy;El;gq;fisAk; 
,q;Fgad;gLj;jyhk;.  
 

4. Gtprhh; jfty; mikg;Gfs; (GIS – Geographic Information Systems) 
MdJxUFwpg;gpl;ljhtuj;ijgaphpLtjw;FjFjpahd 
,lj;ijKbTnra;tJvdNtshz;ikj;Jiwapy; tphpthfg; gad;gLfpwJ.  
 

kPd;tsj; Jiw: 
 

1. nraw;iff;Nfhs; fz;fhzpf;Fk; mikg;ghdJkPd;gpbg;GgFjpiamilahsk; 
fhzcjTfpwJ.  
 

2. ghh;NfhLfisgad;gLj;Jtjd; %yk; kPd; gpbf;fg;gl;lNjjpkw;Wk; Neuk;>kPd; tifapd; 
ngah;>kPdpd; juk; Mfpatw;iwmilahsk; fhzKbAk;.  
 

 
Ruq;fj;Jiw:  
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1. Ruq;fj;Jiwapy;>nray;gLjpwd; mjpfhpg;G>njhiyJ}u fz;fhzpg;Gkw;Wk; Nghplh; eilngw;w 
,lj;ijmwpjy; Mfpatw;wpy; ICTgad;gLfpwJ.  
 

2. Ruq;fj;jpy; rpf;fpf;nfhs;Sk; njhopyhsh;fSf;fxyp–xspvr;rhpf;ifiamspf;fpwJ.  
 

3. njhiyJ}uj;jpy; cs;sRuq;fg; gzpaplq;fis ,izf;fcjTfpwJ.  
 
 

 
 

 


