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Electricity 

6th term - 2 Unit - 2 kpd;dpay; 

7th  term - 2 Unit - 2 K150 
pd;dpay; 

8th  term - 2 Unit - 2 kpd;dpay; 

9 th Std Unit - 4 kpd;D}l;lKk;>kpd;Ndhl;lKk; 

10 th Std Unit - 4 kpd;dpay; 

Electronics 

12thphy vol - 2  Unit - 10 jfty; njhlu;Gmikg;Gfs; 
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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. 
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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; 
 
 ,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. 
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 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 
 
 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; 
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,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. 
vz; 

kpd;rhjdk; glk; FwpaPL Fwpg;G 

1 kpd;fyd; 

 
kpd;fyd;  

ngupanrq;Fj;jf; NfhL Neu; 
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 

3 njhLrhtpjpwe;jJ 

 

 
jpwe;j 

njhLrhtpnray;glhepiy (OFF) (Rw;wpy; 
kpd;Ndhl;lk; nry;yhJ) 

4 njhLrhtp 
%baJ 

 

 
%ba 

njhLrhtpnray;gLk; epiy (ON) (Rw;Wk; 
kpd;Ndhl;lk; ghAk;) 

5 kpd; tpsf;F 

 

 

kpd; tpsf;Fxsputpy;iy 
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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;. 
 
 ,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;. 

 

 

kpd; tpsf;Fxspu;fpwJ. 

6 ,izg;Gf; fk;gp 

 

 kpd; rhjdq;fis ,izf;fg; gad;gLk;. 
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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;. 
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 ,UGs;spfSf;fpilNaahdkpd;dOj;jNtWghLvd;gJXuyFkpd;D}l;lj;ijxUG
s;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; 
 
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 
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nghUs;fs; kpd;jilvz;  ( 

Ω.m) C ,y; 

kpd;flj;Jj;jpwd; 
(S/m)20C ,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;. 
 

• 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;. 
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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;>fzdp
fs; 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; cyu; kpd;fyk;. 

4. v.fh. fhupamkpyNrkf;fyd;>vbrd; 
Nrkf;fyd; kw;Wk; epf;fy; - 
,Uk;GNrkf;fyd;fs;. 

   
Kjd;ikkpd;f

yd; 
Jizkpd;fyd; 

cyu; 
kpd;fyd; 

ypj;jpak; 
cUiskpd;f

yd; 

nghj;jhd; 
kpd;fyd; 

fhu/mkpykpd;f
yd; 

Nkhl;lhu; 
thfdkpd;fymL

f;F 
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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;. 
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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;. 
 
 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; 
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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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jl;Lr; 
rhtp 

 

khw;Wr; 
rhtp 

 

xspUk; 
rhtp 

 

    g;sf; 
rhtp 
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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;. 
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gf;fkw;Wk; njhlu; ,izg;Gr;Rw;WfSf;F ,ilNacs;sxw;Wikkw;Wk; 
NtWghLfs; 
 

 
 
%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; 
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 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. 
 
 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. 



 

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

 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. 

 
 
 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;. 
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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;. 
 
 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;. 
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 ,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;.  
 
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 
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 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; 
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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.  
 
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. 
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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; 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; 
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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; 
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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.  
 
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; 
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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;. 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; 
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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;.  
 
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 
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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; 
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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;.  
 
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;Fmjpf
nryTVw;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. 
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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.  
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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;fpdhNyh
toq;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; ,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 
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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; %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:  
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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;wy
pd; 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 
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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.  
 
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.  
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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. 
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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;
lu; 

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;
gLfpwJ.  

 
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; 



 

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

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 
 
 ,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;nr
y;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 
 



 

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

 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. 

 ,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;. 
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,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;g
J>ntt;NtWnghUs;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  

  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
   



 

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

 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;:  
 

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 
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,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;>
72 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; 



 

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

,izf;fg;gl;bUf;Fk;. vdNt>kpd; jilahf;fpfs; njhluhfcs;sNghJxt;nthUkpd; 
jilahf;fpapd; topahfTk; xNumsTkpd;Ndhl;lk; ghAk;.  
 
,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   
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  kpd;Ndhl;lk; I = 
10

1
10S

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.  
 
  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;jilR-

Pvd;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

PR 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;.  
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 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

PR R R
= + kw;Wk;  

   
2 3 4

1 1 1

PR 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 SR 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:  
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mbg;gil njhlh; ,izg;G gf;f ,izg;G 
njhFgad; kpd;jil kpfcah; 

kpd;jiliatplmjpfkh
f ,Uf;Fk; 

kpfFiwe;jkpd;jiliatplFiwth
f ,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;lh
y;  

%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;iw irifapd; fzNeutPr;rpw;F Vw;g Cu; 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. 
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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;. 
 

 
 

 
 
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. 
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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. 
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. 
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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;lirifap
y; 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. 
 
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; 
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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) 



 

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

 
,JNubNahirifiantspapy; midj;JjpirfspYk; gug;GfpwJ. 
mJkpd;fhe;jmiyfs; tbtpy;>xspapd; jpirNtfj;jpy; (3x 108ms-1) nry;fpwJ. 
 

 
 

 
 
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; 
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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. 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;nt
z; gl;ilapd; ,ay;igr; rhu;e;JmikAk;. irifapd; Nkw;gf;fkw;Wk; 
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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) 
 
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. 
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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) 

• 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. 
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 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 
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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.  
 

   
 

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.  
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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.  
 

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; 
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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.  
 
,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;.  
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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;.  
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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:  
 

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.  
 
 

 
 

 


