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ELECTRICITY TAMIL
TEST - 8

6thmwptpay;

njhFjp– 2
myF–IIkpd;dpay;

mwpKfk;

ek; md;whl tho;tpy; ehk; kpd;rhuj;ijg; gad;gLj;JfpNwhk;. ekf;F ,k;kpd;rhuk;
vq;fpUe;J  fpilf;fpwJ>  mJ  vt;thW  Ntiy  nra;fpwnjd  vd;whtJ
tpae;jpUf;fpNwhkh?  kpd;rhuk;  ,y;yhj  xU  ehis  ek;khy;  fw;gid  nra;J  ghu;f;f
,aYkh? cd; jhj;jhtplk; tpdtpdhy; kpd;rhuk; fz;Lgpbf;fg;glhj fhyfl;lj;ij> eP
mwpe;J  nfhs;syhk;.  ek;  Kd;Ndhu;fs;  ntspr;rj;jpw;fhf  ,utpy;  vz;nza;
tpsf;Ffisg;  gad;gLj;jpdhu;fs;.  NkYk;  tpwF  my;yJ  fupia  vupnghUshfg;
gad;gLj;jp>  czT  rikj;jdu;.  ,d;Nwh!  kpd;rhuj;jpd;  cg;Nahfj;jhy;  ekJ
Ntiyfs;  vy;yhk;  RygkhapUf;fpd;wd.  cyfNk  ek;  ifapy;  te;Js;sJ.
kpd;rhuj;jhy; ,aq;Fk; kpd;rhjdq;fs; vit? kpd;rhuj;ijj; jq;fspd; topNa flj;Jk;
nghUs;fs; vit? kpd;Rw;W vd;why; vd;d? kpd;fyd; kw;Wk; kpd;fy mLf;F vd;why;
vd;d? thUq;fs; ,g;ghlj;jpDs; kpd;rhuk; gw;wp tpupthff; fhz;Nghk;;.

kpd; %yq;fs;

nry;tDk;>  nry;tpAk;  ,ul;ilau;fs;.  mtu;fs;  Mwhk;  tFg;G  gapy;fpd;wdu;.
Nfhil  tpLKiwiaf;  fopf;f>  jq;fs;  jhj;jhtpd;  fpuhkj;Jf;Fr;  nrd;wdu;  mq;F
mtu;fspd;  jhj;jh  khiy  MW  kzpf;F  kpd;tpsf;F  Nghl;lhu;.  mij
ftdpj;Jf;nfhz;bUe;j  nry;td;  jdJ  jhj;jhtplk;  kpd;nghj;jid  mOj;jpaTld;
vt;thW kpd;tpsf;F xspu;fpwJ vdf;Nfl;lhd;. jhj;jh mtid mUfpYs;s kpd;thupa
mYtyfj;Jf;F  mioj;Jr;  nrd;whu;.  mq;F  eilngw;w  ciuahliyf;  fPNo
fhz;Nghk;.

nry;td; : Iah>  vt;thW  ehk;  kpd;  nghj;jhid  mOj;Jk;NghJ  kpd;tpsf;F
xspu;fpwJ?

nghwpahsu;: kpd;rhuk; jhd; fhuzk;.

6thgUtk;(II) myF - 2
kpd;dpay;

7thgUtk;(II) myF - 2
kpd;Ndhl;ltpay;

8th KO njhFjp
myF - 5

kpd;dpay;

9thKO njhFjp

myF - 4
kpd;D}l;lKk; kpd;Ndhl;lKk;

10thKO njhFjp
myF - 4

kpd;Ndhl;ltpay;
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nry;td; : ekf;F kpd;rhuk; vq;fpUe;J fpilf;fpwJ.

nghwpahsu;  :  ehk;  mdy;kpd;epiyak;>  ePu;kpd;epiyak;>  flyiy>  fhw;whiy  kw;Wk;
#upaxsp Nghd;wtw;wpypUe;Jk; kpd;rhuk; cw;gj;jp nra;fpNwhk;.

nry;td; : ,e;epiyaq;fs; vy;yh ,lq;fspYk; cs;sdth> Iah?

nghwpahsu;  : ,y;iy.  ,lj;jpd;  jd;ikiag;  nghWj;Nj  ehk;  kpd;epiyaq;fis
mikf;fpNwhk;.  vLj;Jf;fhl;lhf>  jkpofj;jpd;  nea;Ntypapy;  mjpf  msT  gOg;G
epyf;fup fpilg;gjhy; mq;F mdy; kpd;epiyak; cUthf;fg;gl;Ls;sJ.

nry;td;: Mk;.  ehd;  jpUney;Ntypf;F  mUfpy;  fhw;whiyfisg;  ghu;j;jpUf;fpNwd;.
Vnddpy; mq;F kiyg;gFjpapy; fhw;W njhlu;e;J tPRk;. jq;fspd; Nkyhd jftYf;F
ed;wp Iah!

jhj;jh  : (tPl;bw;Fr;  nry;Yk;  topapy;)  ,k;%yq;fspypUe;J  kl;Lk;jhd;  kpd;rhuk;
fpilf;fpwJ vd eP epidf;fpwhah?

nry;td;  : (tPl;by;  EioAk;nghOJ  Rtu;f;fbfhuj;ijg;  ghu;j;J)  jhj;jh!
mf;fbfhuj;ijg; ghUq;fs;. mJ vt;thW ,aq;FfpwJ?

jhj;jh  :Mk;>  mJ  ,aq;Ftjw;F  kpd;dhw;wy;  Njitg;gLfpwJ.  Nkw;Fwpg;gpl;l
%yq;fisj;jtpu> ehk; kpd;dhw;wiy kpd;fyd;fs; kw;Wk; kpd;fy mLf;FfspYUe;Jk;
ngWfpNwhk;.

nry;td;:  Mk;>jhj;jh>  ehd;  ,d;W  njupe;J  nfhz;ltw;iw  nry;tpaplk;  tpthjpf;fg;
NghfpNwd;.

kpd;rhuj;ij cUthf;Fk; %yq;fs; kpd; %yq;fs; vdg;gLk;. gytifahd kpd;
%yq;fspypUe;J kpd;rhuk; ngwg;gLfpwJ.

jkpofj;jpd; Kf;fpa kpd; 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;Ntyp
khtl;lj;jpy;  ghgehrk;)>  mZkpd;epiyaq;fs;  (fhQ;rpGuk;  khtl;lj;jpy;  fy;ghf;fk;>
jpUney;Ntyp  khtl;lj;jpy;  $lq;Fsk;)>  fhw;whiyfs;  (fd;dpahFkup  khtl;lj;jpy;
Muy;tha;nkhop  kw;Wk;  jpUney;Ntyp  khtl;lj;jpy;  faj;jhW).  ,tw;iwj;  jtpug;
gy;NtW ,lq;fspy; mikf;fg;gl;Ls;s #upaxspj; jfLfs; %yKk; gutyhf kpd;rhuk;
ngwg;gLfpwJ.

kpd;  cw;gj;jp  epiyaq;fs;  vt;thW  kpd;  cw;gj;jp  nra;fpd;wd?  vdr;
RUf;fkhff; fhz;Nghk;.

1. mdy;kpd; eiyaq;fs;

mdy;kpd;  epiyaq;fspy;  epyf;fup>  Bry;  my;yJ  thAf;fis vupg;gjd;  %yk;
fpilf;Fk;  ntg;g  Mw;wyhy;  ePuhtp  cUthf;fg;gLfpwJ.  ,e;j  ePuhtpahy;  lu;igd;
,aq;FfpwJ.  lu;igd;  ,aq;Fk;  nghOJ  ,U  kpd;fhe;jq;fSf;F  ,ilapy;
itf;fg;gl;Ls;s  fk;gpr;Rus;  Roy;tjhy;  cUthFk;  kpd;fhe;jj;  J}z;lyhy;  kpd;rhuk;
cUthf;fg;gLfpwJ. ,q;F ntg;g Mw;wyhdJ kpd;dhw;wyhf khw;wg;gLfpwJ.

2. ePu;kpd; epiyaq;fs;

ePu;kpd;  epiyaq;fspy;  mizf;  fl;bypUe;J  ghAk;  ePuhy;  lu;igd;  Row;wg;gl;L
kpd;rhuk;  cUthf;fg;gLfpwJ.  ,q;F  ,af;f  Mw;wy;  kpd;dhw;wyhf  khw;wg;gLfpwJ.
ePu;kpd; epiyaq;fs; mjpf fhyk; ,aq;ff;#bait kw;Wk; rpf;fdkhdit.
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3. mZkpd; epiyaq;fs;

mZkpd;  epiyaq;fspy;  mZf;fU  Mw;wiyf;nfhz;L  ePuhdJ  nfhjpf;f
itf;fg;gLfpwJ.  ,jdhy;  cUthFk;  ePuhtpiaf;  nfhz;L  lu;igd;  ,af;fg;gLfpwJ.
lu;igdpd;  ,af;fj;jhy;  kpd;rhuk;  cUthf;fg;gLfpwJ.  ,q;F  mZf;fU  Mw;wyhdJ
,af;f Mw;wyhfTk; gpd; kpd;dhw;wyhfTk; khw;wg;gLfpwJ.

4. fhw;whiy epiyaq;fs;

fhw;whiyfspy;>  fhw;wpd;  Mw;wyhy;  lu;igd;  Row;wg;gLfpwJ.  ,jd;%yk;
kpd;rhuk; cUthfpwJ. ,q;F ,af;f Mw;wy; kpd;dhw;wyhf khw;wg;gLfpwJ.

kpd;fyd;

kpd;fyd;  vd;gJ  Ntjpahw;wiy  kpd;dhw;wyhf  kw;Wk;  xU  fUtpahFk;.  Neu;
kw;Wk;  vjpu;kpd;  madpfisj;  juf;$ba  Ntjpf;fiury;  kpd;gFspahf  vLj;Jf;
nfhs;sg;gLfpwJ.  mjpy;  ,U  NtWgl;l  cNyhfj;  jfLfs;  kpd;Kidfshfg;
nghUj;jg;gl;L  kpd;fyd;  cUthf;fg;gLfpwJ.  Ntjptpidfs;  %yk;  xU  kpd;  Kid
Neu;kpd;thahfTk;>  kw;w  kpd;  Kid  vjpu;  kpd;thahfTk;  nray;gl;L  kpd;rhuj;ijj;
jUfpwJ.

njhlu;e;J  kpd;Ndhl;lj;ij  toq;Ftijg;  nghWj;J  kpd;fyd;fs;  Kjd;ik
kpd;fyd;fs; kw;Wk; Jiz kpd;fyd;fs; vd ,U tifg;gLk;.

Kjd;ik kpd;fyd;fs;

,t;tif kpd;fyd;fis kPz;Lk; kpd;Ndw;wk; nra;a ,ayhJ. vdNt> ,tw;iw
xU Kiw kl;LNk gad;gLj;j ,aYk;. nghJthf Kjd;ik kpd;fyd;fs; rpwpa cUt
msTfspy; kl;LNk jahupf;fg;gLfpd;wd.

v.fh: Rtu;f; fbfhuk;> iff; fbfhuk; kw;Wk; NuhNgh nghk;ikfs; Mfpatw;wpy;
gad;gLj;jg;gLk; kpd;fyd;fs;.

Jiz kpd;fyd;fs;

Jiz  kpd;fyd;  vd;gJ  gyKiw  kpd;Ndw;wk;  nra;J  njhlu;e;J
gad;gLj;jf;$baJ.  xUKiw  gad;gLj;jpa  gpd;G>  kPz;Lk;  kPz;Lk;  kpd;Ndw;wk;
nra;ag;gl;L  njhlu;e;J  kpd;Ndhl;lk;  cUthf;fg;gLfpwJ.  Jizkpd;fyd;fspd;
cUtsT  mjd;  gad;ghl;ilg;  nghWj;J  rpwpajhf  my;yJ  ngupajhf  ,Uf;Fk;.
ifNgrpapy; gad;gLj;jg;gLk; Jizkpd;fydpd; msT cs;sq;isasT rpwpajhfTk;>
fduf  thfdq;fshd  kfpo;e;J  kw;Wk;  NgUe;J  Nghd;wtw;wpy;  gad;gLj;jg;gLk;
Jizkpd;fyd;fs; ngupajhfTk; fdkhditahfTk; ,Uf;Fk;.

v.fh:  ifNgrpfs;>  kbf;fzpdpfs;>  mtru  fhy  tpsf;Ffs;  kw;Wk;  thfdq;fs;
Mfpatw;wpy; gad;gLj;jg;gLk; kpd;fyd;fs;.

kpd;fy mLf;F

,uz;L  my;yJ  mjw;F  Nkw;gl;l  kpd;fyd;fis  ,izj;J>  kpd;fy  mLf;F
cUthf;fg;gLfpwJ kpd;fy mLf;F vd;gJ gy kpd;fyd;fspd; njhFg;ghFk;.

kpd;Rw;Wfs;

jhj;jh  nry;tpaplk;  lhu;r;  tpsf;F  vLj;J  tur;  nrhy;fpwhu;.  lhu;r;  tpsf;F
vLj;J  tUk;nghOJ fPNotpOe;J  kpd;fyd;fs;  ntspNa  te;Jtpl;ld.  kpd;fyd;fis
cs;Ns itj;J ,af;fpAk; lhu;r; tpsf;F xsputpy;iy.
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lhu;r; tpsf;F gOjile;Jtpl;ljhff; fUjp nry;tp moj; njhlq;fpdhs;. mq;F
te;j  mtsJ  khkh>  kpd;fyd;fis  rupahfg;  nghUj;jp  lhu;r;  tpsf;if  xspur;
nra;jhu;.

nry;tpapd;  KfKk;  xspu;e;jJ.  khkh  fhuzj;ijf;  $wp  kpd;Rw;Wfs;  Fwpj;J
mtSf;F tpsf;fpdhu;.

kpd;Rw;W  vd;gJ  kpd;fyj;jpd;  Neu;KidapypUe;J  vjpu;Kidf;F  kpd;D}l;lk;
nry;Yk; njhlu;r;rpahd %ba ghijahFk;.

kpd;Rw;W vd;gJ nghJthfg; gpd;tUtdtw;why; cUthf;fg;gLk;.

m)kpd;fyd; (m) kpd;fy mLf;F -  kpdNdhl;lj;ijj; jUk; %yk;.

M) ,izg;Gf;fk;gpfs; - kpd;Ndhl;lj;ij vLj;Jr; nry;y.

M) kpd;tpsf;F –Nghd;w kpd;dhw;wiyg; gad;gLj;Jk; mikg;G>

<)  rhtp –kpd;Ndhl;lj;ijj;  NjitahdNghJ  nrYj;jNth>  epWj;jNth  gad;gLk;
mikg;G. ,J kpd;Rw;wpd; vg;gFjpapYk; ,izf;fg;glyhk;.

m. jpwe;j kpd;Rw;W

xU  kpd;  Rw;wpy;  rhtpahdJ  jpwe;j  epiyapy;  (OFF)  ,Ue;jhy;  me;j  kpd;
Rw;wpy;  kpd;Ndhl;lk;  nry;yhJ.  mj;jifa  kpd;  Rw;W  jpwe;j  kpd;  Rw;W  vdg;gLk;.
,jpy; kpd; tpsf;F xspuhJ.

M. %ba kpd;Rw;W

xU  kpd;  Rw;wpy;  rhtpahdJ  %ba  (ON)  epiyapy;  ,Ug;gpd;  me;jr;  Rw;wpy;
kpd;Ndhl;lk;  ghAk;.  vdNt  kpd;tpsf;F  xspUk;.  ,J  %ba  kpd;Rw;W  vdg;gLk;.

cdf;Ff;  fpilf;Fk;  vspa nghUs;fisf;  nfhz;L cd;dhy;  xU rhtpia (switch)
cUthf;f Kaw;rp nra;.

kpd;Rw;wpd; tiffs;

1. vspa kpd;Rw;W
2. njhlupizg;G
3. gf;f ,izg;G

1. vspa kpd;Rw;W

xU  rhtp>  xU  kpd;fyd;  kw;Wk;  ,izg;Gf;  fk;gp  nfhz;L  cUthf;fg;gLk;
kpd;Rw;W vspa kpd;Rw;W vdg;gLk;.

2. njhlu; ,izg;G kpd;Rw;W

xd;Wf;F  Nkw;gl;l  kpd;  tpsf;Ffs;  njhluhf  ,Uf;FkhW  rhtp>  kpd;fyd;
kw;Wk; ,izg;Gf; fk;gpfs; %yk; ,izf;fg;gLk; kpd;Rw;W njhlu; ,izg;G kpd;Rw;W
vdg;gLk;.  ,e;j  kpd;Rw;wpy;  VNjDk;  xU  kpd;tpsf;F  gOjile;jhYk;  kpd;Rw;W
njhlupy; cs;s midj;J tpsf;FfSk; mize;JtpLk;.

3. gf;f ,izg;G kpd;Rw;W

xd;Wf;F Nkw;gl;l kpd;  tpsf;Ffs; ,izahf ,Uf;FkhW rhtpfs;>  kpd;fyd;
kw;Wk;  ,izg;G  fk;gpfs;  nfhz;L  cUthf;fg;gLtJ  gf;f  ,izg;G  kpd;Rw;W
vdg;gLk;.  ,e;j  kpd;Rw;wpy;  VNjDk;  xU  kpd;tpsf;F  gOjile;jhYk;>  me;j
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,izg;gpy;  kw;w  tpsf;Ffs;  vupAk;.  vdNt>  tPLfspy;  gf;f  ,izg;G  KiwNa
gpd;gw;wg;gLfpwJ.

<y; vd;Dk; xU tif kPd; kpd;rhuj;ij cUthf;Fk; jpwd; nfhz;lJ. ,it
kpd;djpu;it ntspapl;L  vjpupfsplkpUe;J jq;fisf;  fhj;Jf;  nfhs;sTk;>  jq;fsJ
czitg; gpbf;fTk; nra;fpd;wd.

mk;kPl;lu;  vd;gJ  xU  kpd;Rw;wpy;  ghAk;  kpd;Ndhl;lj;jpd;  msit mstpLk;
fUtpahFk;. ,f;fUtpahdJ Rw;wpy; njhlupizg;gpy; ,izf;fg;gl Ntz;Lk;.

kpd; nghUl;fspd; FwpaPLfspd; gl;bay;

kpd;Rw;Wfspy;  ehk;  kpd;  rhjdq;fspd;  glq;fisf;  Fwpg;gpl;Nlhk;.  kpfg;ngupa
kpd;Rw;Wfisg;  glq;fshy;  Fwpg;gpLtJ  fbdk;.  vdNt>  mtw;iwf;  FwpaPLfshy;
Fwpg;gpLfpNwhk;.

kpd;nghUs;fspd;  FwpaPLfspdhy;>  kpfg;  ngupa  kpd;Rw;WfisAk;  kpf  vspjhf
ek;khy; Gupe;Jnfhs;s KbfpwJ.

t.
vz;

kpd;rhjdk; glk; FwpaPL Fwpg;G

1 kpd;fyd;

kpd;fyd;

ngupa  nrq;Fj;jf;
NfhL  Neu;
KidahfTk;>  rpwpa
nrq;Fj;Jf;NfhL  vjpu;
KidahfTk;
Fwpg;gplg;gLfpd;wd.

2 njhlu;
kpd;fyd;
(kpd;fy
mLf;F) kpd;fy mLf;F

,uz;L  my;yJ
mjw;F  Nkw;gl;l
kpd;fyd;fs; njhluhf
,izf;fg;gl;l
mikg;G

3  njhL  rhtp
jpwe;jJ

jpwe;j

njhLrhtp  nray;glh

epiy  (OFF)  (Rw;wpy;
kpd;Ndhl;lk;
nry;yhJ)

4  njhL  rhtp
%baJ %ba

njhL  rhtp
nray;gLk;  epiy

(ON)  (Rw;Wk;
kpd;Ndhl;lk; ghAk;)

5  kpd;  tpsf;F kpd;  tpsf;F
xsputpy;iy

kpd;  tpsf;F
xspu;fpwJ.
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kpd;flj;jpfs; kw;Wk; mupjpw; flj;jpfs;

kpd;rhuk; midj;Jg; nghUl;fspd; topNaAk; ghAkh?

kpd;rhuf;fk;gpia ntl;b gpupj;Jg; ghu;f;Fk; nghOJ> cs;Ns cNyhfj;jhy; Md
fk;gpAk;  mjd;  Nky;gFjpapy;  NtW  xU  nghUshy;  Md  ciwAk;  ,Ug;gijf;
fhzyhk;. Vd; ,t;thW cUthf;fg;gl;Ls;sJ vd mwpthah?

kpd; flj;jpfs;

flj;jpapy;  kpd;D}l;lq;fs;  ghAk;  tPjNk  kpd;Ndhl;lk;  vdg;gLk;.  mt;thW
ve;nje;j  nghUs;fs;  jd;  topNa  kpd;D}l;lq;fisr;  nry;y  mDkjpf;fpd;wdNth
mtw;iw ehk; kpd; flj;jpfs; vd;fpNwhk;.

v.fh.  cNyhfq;fshd  jhkpuk;>  ,Uk;G>  mYkpdpak;>  kw;Wk;  khRgl;l  ePu;>  Gtp>
Nghd;wit.

mupjpw; flj;jpfs; (kpd; flj;jhg; nghUs;fs;)

ve;nje;jg;  nghUs;fs;  jd;  topNa  kpd;D}l;lq;fisr;  nry;y
mDkjpf;ftpy;iyNah  mtw;iw  ehk;  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;F  kpd;  mjpu;r;rp  Vw;gl;lhy;  (Electric  shock)  mtiuf;  fhg;ghw;w  nra;a
Ntz;bait

I. kpd;mjpu;T Vw;glf; fhuzkhd kpd ,izg;ig mizf;fTk;.
II. rhtpapypUe;J ,izg;igj; Jz;bf;fTk;.
III. kpd;flj;jhg;  nghUl;fisf;  nfhz;L  mtiu  kpd;fk;gpapd;  njhlu;gpypUe;J

js;sTk;.
IV.mtUf;F KjYjtp je;J> mUfpYs;s kUj;Jtkidf;F mioj;Jr; nry;yTk;.

jhk];  My;th  vbrd;  (gpg;utup  11>  1847  Kjy;  mf;Nlhgu;  18>  1931)  Xu;
mnkupf;f fz;Lgpbg;ghsu;.

,tu;  1000  f;Fk;  Nkw;gl;l  cgNahfkhd  nghUl;fis  cUthf;fpAs;shu;.
mtw;wpy;  gy tPLfspy;  gad;gLj;jf;  $bait. kpd;  tpsf;iff;  fz;Lgpbj;jjw;fhf
ehk; vd;Wk; mtiug; Nghw;WfpNwhk;.

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;

mwpKfk;

1882-Mk; Mz;L epA+ahu;f; efuj;jpy; #upad; Nkw;fpy; kiwAk; Ntisapy; me;j
mjpra epfo;T  eilngw;wJ>  9000  tPLfspy;  14000  kpd;tpsf;Ffspd;  rhtpia jhk];
My;th vbrd; jpwe;j jUzk; midj;j tpsf;FfSk; vupaj; njhlq;fpd> ,J kdpj
,dj;jpw;F Xu;  kpfg;  ngupa fz;Lgpbg;ghFk;>  md;wpypUe;J ,uT Neuj;jpyk;  cyfNk
ntspr;rj;jpw;F te;jJ.

me;epfo;tpw;Fg;gpd; gy ehLfs; epA+ahu;f;fpw;F mLj;jgbahf kpd;rhuj;ij tPl;L
cgNahfj;jpw;F gad;gLj;j Muk;gpj;jd> Kjd; Kjyhf 1899-Mk; Mz;L ,e;jpahtpy;
kpd;rhuk; gad;ghl;bw;F te;jJ> 1899-Mk; Mz;L Vg;uy; 17-k; ehs; Kjd; mdy; kpd;
epiyaj;ij fy;fj;jh kpd; tpepNahf fofk; Njhw;Wtpj;jJ.

1900  Mk;  Mz;L  nrd;idapy;  Ngrpd;  ghyj;jpy;  mdy;  kpd;  epiyak;
cUthf;fg;gl;lj>  NkYk;>  muR  mr;rfk;  nghJ  kUj;Jtkid>  kpd;  jz;̂ u;jpg;ghij
kw;Wk;  nrd;idapd;  Fwpg;gpl;l  FbapUg;Gg;  gFjpfspYk;  kpd;  tpepNahfk;
nra;ag;gl;lJ> ,d;W kpd;rhukhdJ tPLfSf;F mtrpakhd xd;whFk;.

cdJ  Mwuk;  tFg;gpy;  kpd;rhuj;ijg;  gw;wpAk;  kpd;  %yq;fs;  gw;wpAk;
gbj;jpUg;gPu;fs;>  njhopw;rhiyfs; ,aq;fTk;  kUj;Jtr;  rhjdkhd nraw;if capu;g;G
mikg;GfspYk;>  jfty;  njhlu;G  rhjdkhd  ifNgrp>  thndhyp  kw;Wk;
njhiyf;fhl;rpg; ngl;bfspYk; Ntshz; epyq;fspy; ,Ue;J ePu;  ,iwf;fTk;> tPLfis
xspA+l;lTk;  kpd;rhuk;  Kf;fpakhdjhFk;.  kpd;rhuk;  vd;why;  vd;d?  mijg;gw;wp
,g;NghJ  ghu;g;Nghk;>  ntg;g  Mw;wy;  kw;Wk;  fhe;j  Mw;wy;  Nghy;  kpd;rhuKk;  Xu;
tifahd Mw;wyhFk;.

midj;Jg; gUg;nghUs;fSk; rpwpa Jfs;fshd mZf;fshy; Mf;fg;gl;Ls;sJ
vd  mwpe;jpUg;Nghk;>  mZtpd;  ikag;gFjpahdJ  cl;fU  vd  miof;fg;gLfpwJ>
cl;fUthdJ GNuhl;lhd;fs; kw;Wk; epA+l;uhd;fis cs;slf;fpaJ> GNuhl;lhd;fs; Neu;
kpd;Rik nfhz;lit> epA+l;uhd;fs; kpd;Rikaw;wit.

cl;fUitr; Rw;wp vjpu;kpd;Rik nfhz;l vyf;l;uhd;fs; tl;lg; ghijapy; Rw;wp
tUfpd;wd>  mZtpDs;  cs;s  kpd;D}l;lq;fSld;  njhlu;Gila  Mw;wypd;  Xu;
tifNa kpd;rhukhFk;.

kpd;D}l;lk;  $Y}k;  vd;w  myfpdhy;  mstplg;gLfpwJ>  XuyF  $Y}k;  vd;gJ

Njhuhakhf 6.242´  1018 GNuhl;lhd;fs; my;yJ vyf;l;uhd;fSf;F rkk;.

kpd;D}l;lk;> nghJthf “q” vd;w vOj;jhy; Fwpf;fg;gLk;.

kpd;Ndhl;lk;

kpd;D}l;lq;fspd;  Xl;lNk  kpd;Ndhl;lk;  vdg;gLk;>  kpd;rhjdq;fs;  ,aq;f
Ntz;Lk; vdpy> mr;rhjdq;fs; topNa kpd;Ndhl;lk; gha Ntz;Lk;> xU Rw;wpy; ghAk;
kpd;Ndhl;lkhdJ xU tpdhb Neuj;jpy; flj;jpapd; VNjDk; Xu; Gs;sp topNa nry;Yk;

kpd;D}l;lj;jpd; msthy; mstplg;gLfpwJ> kpd;Ndhl;lj;jpd; FwpaPL ‘I’(I) MFk;.

kpd;Ndhl;lj;jpd; myF
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kpd;Ndhl;lj;jpd; S.I.  myF  Mk;gpau;  MFk;.  flj;jpapd;  VNjDk;  Xu;  FWf;F
ntl;Lg;  gug;gpy;>  xU  tpdhb  Neuj;jpy;  xU  $Y}k;  kpd;D}l;lk;  gha;e;jhy;>
mf;flj;jpapy; ghAk; kpd;Ndhl;lk; xU Mk;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;l fhyk; (tpehbfspy; - S)

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

xU  fk;gpapd;  topNa  30  $Y}k;  kpd;D}l;lkhdJ  2  epkplj;jpw;F  gha;e;jhy;
flj;jp topNa nry;Yk; kpd;Ndhl;lj;jpd; msT ahJ?

jPu;T:

kpd;D}l;lk; q = 30 $Y}k;

Neuk; t = 2 epkplk; ´ 60 tpehbfs;
= 120 tpehbfs;

kpd;Ndhl;lk; I = q/t = 30C/120s = 0.25 A

kuG kpd;Ndhl;lk; kw;Wk; vyf;l;uhd;fspd; Xl;lk;

vyf;l;uhd;fspd;  fz;Lgpbg;gpw;F  Kd;du;>  efUk;  Neu;  kpd;D}l;lq;fNs
kpd;Ndhl;lj;jpw;F fhuzk; vd mwptpay; mwpQu;fs; ek;gpdu;>

Neu;  kpd;D}l;lq;fspd;  ,e;j  ,af;fk;  kuG  kpd;Ndhl;lk;  vd;W
miof;fg;gLfpwJ.

vyf;l;uhd;fs;  fz;Lgpbf;fg;gl;l  gpwF>  vyf;l;uhd;fspd;  Xl;lk;  cz;ikapy;
kpd;fyj;jpd;  vjpu;  Kidapy;  ,Ue;J  Neu;  Kid  tiu  eilngWfpwJ  vd
mwpag;gl;lJ. ,t;tpaf;fk; vyf;l;uhd; Xl;lk; vd;W miof;fg;gLfpwJ.

kuG kpd;Ndhl;lk; vyf;l;uhd;fspd; Xl;lj;jpw;F vjpu; jpirapy; mikAk;.

kpd;Ndhl;lj;ij mstpLjy;

kpd;Ndhl;lkhdJ  mk;kPl;lu;  vd;w  fUtpahy;  mstplg;gLfpwJ.  mk;kPl;lupd;

Kidfs; ‘+’  kw;Wk; ‘-‘  FwpaPl;lhy;  Fwpf;fg;gl;bUf;Fk;.  xU  Rw;wpy;  mk;kPl;luhdJ
njhlu; ,izg;gpy; kl;Lk; ,izf;fg;gl Ntz;Lk;.

kpy;yp Mk;gpau; my;yJ ikf;Nuh Mk;gpau; tuk;gpy;> kpd;Ndhl;lq;fis mstpl
gad;gLk;  fUtpfs;>  kpy;yp  mk;kPl;lu;  my;yJ  ikf;Nuh  mk;kPl;lu;fshf
Fwpg;gplg;gLfpd;wd.

1 kpy;yp Mk;gpau; (mA) = 10-3 Mk;gpau; mjhtJ 1/1000 Mk;gpau; MFk;.

1 ikf;Nuh Mk;gpau; (µA) = 10-6 Mk;gpau; mjhtJ 1/1000000 Mk;gpau; MFk;.

jPh;f;fg;gl;l fzf;Ffs;

Xu;  Rw;wpd;  topNa  0.002A  kpd;Ndhl;lk;  gha;fpwJ  vdpy;>  mr;Rw;wpy;  ghAk;
kpd;Ndhl;lj;ij ikf;Nuh Mk;gpaupy; $Wf?
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jPu;T

kpd;Rw;wpy; ghAk; kpd;Ndhl;lk; = 0.002A
1 A = 106 µA
0.002A = 0.002 × 106 µA

= 2 × 10-3 × 106µA
= 2 × 103 µA

0.002A = 2000 µA

kpd;dOj;j NtWghL (V)

Xu; kpd;Rw;wpy; kpd;Rw;wpd; topNa kpd;D}l;lq;fs; efu Mw;wy; Njitg;gLfpwJ.
ePuhdJ  vg;nghOJk;  cau;kl;l  epiyapy;  ,Ue;J  jho;kl;l  epiyia Nehf;fp  ghAk;>
mNjNghy;  kpd;D}l;lq;fs;  vg;NghJk;  cau;  kpd;mOj;j  Gs;spapy;  ,Ue;J  jho;
kpd;dOj;jg; Gs;spia Nehf;fp ghAk;>

kpd;dOj;j  NtWghL  (V)  ,Ue;jhy;  kl;LNk  flj;jpapd;  topNa
kpd;Ndhl;lkhdJ nry;Yk;.

,U  Gs;spfSf;fpilNaahd  kpd;dOj;j  NtWghL  vd;gJ  XuyF
kpd;D}l;lj;ij  xU  Gs;spapy;  ,Ue;J  kw;nwhU  Gs;spf;F  efu;j;j  Njitg;gLk;
Mw;wypd; msthFk;.

kpd;Ndhl;lkhdJ  ePNuhl;lk;  Nghy;  mjpf  kpd;dOj;j  kl;lj;jpy;  ,Ue;J
Fiwe;j kpd;dOj;j kl;lj;ij Nehf;fp ghAk;.

kpd;dOj;j  NtWghl;bd; S,I  myF  Nthy;l;  MFk;.  ,U  Gs;spfSf;F
,ilNaahd  kpd;dOj;j  NtWghl;il  Nthy;l;  kPl;lu;  vd;w  fUtpiaf;  nfhz;L
mstplyhk;.

kpd; flj;Jj;jpwd; kw;Wk; kpd; vjpu;g;Gj;jpwd;

kpd;jil (R)

Xu;  kpd;Rw;wpy;  ,izf;fg;gLk;  kpd;jilahdJ  me;ej  kpd;Rw;wpy;  ghaf;$ba
kpd;D}l;lj;jpd;  ,af;fj;ij  vjpu;f;Fk;  my;yJ  jLf;Fk;  Xu;  kpd;  cWg;G  MFk;>
ePNuhl;lk;  ghAk;  tPjj;ij  Xu;  FWfpa  topahdJ  vt;thW  ghjpf;fpd;wNjh  mt;thNw
kpd; cWg;ghd kpd;jilahdJ kpd;D}l;lk; ghAk; tPjj;ij vjpu;f;Fk;.

xU  kpd;  cWg;gpd;  kpd;jil  kjpg;G  mjpfk;  vdpy;  mk;kpd;  cWg;gpd;  topNa
nry;Yk;  kpd;D}l;lq;fis  ,aq;fr;  nra;a  mjpf  kpd;dOj;j  NtWghL
Njitg;gLfpwJ.

xU  kpd;  cWg;gpd;  kpd;jil  vd;gJ  kpd;  cWg;gpw;F  ,ilNa  nray;gLk;
kpd;dOj;j NtWghl;bw;Fk;. kpd;cWg;gpd; topNa nry;Yk; kpd;Ndhl;lj;jpw;Fk; ,ilNa

cs;s tpfpjk; MFk;. kpd;jilapd; S.I myF ‘Xk;’ MFk;.

kpd;dOj;jj;jpw;Fk;  kpd;Ndhl;lj;jpw;Fk;  ,ilNa  cs;s  tpfpj  kjpg;G  mjpfk;
vdpy; kpd;jilapd; kjpg;G mjpfk; MFk;.

kpd;flj;Jj;jpwd; ()

flj;jp  xd;wpd;  kpd;Ndhl;lj;ij  flj;jk;  jpwd;  msT  mf;flj;jpapd;

kpd;flj;Jj;jpwd; my;yJ jd; kpd; flj;Jj;jpwd; vdg;gLk; ,J nghJthf  (rpf;kh)
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vd;w  fpNuf;f  vOj;jhy;  Fwpg;gplg;gLfpwJ.  kpd;flj;Jj;jpwdpd;  myF  rPnkd;]; /
kPl;lu; (s/m)MFk;.

kpd;jilvz; (r)

nghUs;  xd;Wjd;  topNa  kpd;Ndhl;lk;  gha;tij  vt;tsT  typikahf
vjpu;f;Fk;  vd mstpl;Lf;  $Wk;  nghUspd;  mbg;gil gz;Ng mg;nghUspd;  kpd;jil

vz; r  (Nuh)  vdg;gLk;.  kpd;jil  vz;iz  jd;  kpd;jil  vd;d  vz;  vdTk;

Fwpg;gpLtu;> kpd;jil vz;zpd; SI myF.

Xk; - kPl;lu (Ω.m) MFk;.

nghUl;fspd; kpd;flj;Jj;jpwd; kw;Wk; kpd;jil vz;fspd; kjpg;G

nghUs;fs; kpd;jil vz; r (
Ω.m) 20°C ,y;

kpd;flj;Jj;jpwd;

(S/m)20°C ,y;
nts;sp 1.59´  10-8 6.30 ´  107

jhkpuk; 1.68 х 10-8 5.98 х 107

Jz;lhf;fg;gl;l jhkpuk; 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;Fkhd xg;Gik

jhkpuf;  fk;gp  Nghd;w  Xu;  flj;japd;  topNa  ghAk;  vy;f;l;uhd;fspd;  Xl;lNk
kpd;Ndhl;lk; MFk;. ek;khy; vy;f;l;uhd;spd; Xl;lj;ij fz;Lzu KbahJ> Mdhy; xU
fk;gpapd;  topNa  ghAk;  kpd;Ndhl;lj;ij  xU  Fohapd;  topNa  ghAk;
ePNuhl;lj;ijg;Nghy; ek;khy; fw;gid nra;J ghh;f;f ,aYk;.

kpd;Ndhl;lk;  gha;tjw;Fk;  ePNuhl;lj;jpw;Fkhd  xg;Gikia  ,g;NghJ  ehk;
ghu;g;Nghk;.

Foha;  topNa  ePu;  ghAk;  Xu;  ,ae;jpu  mikg;ghdJ  kpdNdhl;lk;  ghAk;
tPjj;jpw;Fk;  xg;ghFk;>  ePu;  gha;r;Rk;  ,ae;jpu mikg;ghdJ Xu;  %ba Fohapd;  topNa
ePiu  ntspNaw;Wk;  gk;g;  xd;iw  cs;slf;fp  ,Uf;Fk;>  Xu;  Fohapd;  topNa  ghAk;
ePNuhl;lj;jpid  kpd;Ndhl;lj;jpw;F  xg;ghf  fw;gid  nra;J  nfhz;lhy;.  ,e;j  ,uz;L
mikg;GfspYk; fPo;f;fz;l gFjpfs; xg;ghFk;.

· FohahdJ  kpd;Rw;wpy;  cs;s  fk;gp  NghYk;  gk;g;  MdJ  kpd;fyk;  NghYk;
nray;gLfpwJ> gk;gpdhy; cUthf;fg;gLk; mOj;jk; MdJ Foha; topNa ePiu
,aq;fr;  nra;fpwJ>  Fohapy;  cUthFk;  mOj;jkhdJ  Rw;wpd;  topNa
vyf;l;uhd;fis ,aq;fr; nra;Ak; kpd; mOj;jj;jpw;F xg;ghFk;.

· FohapDs;  J}R  kw;Wk;  JUk;Gfs;  gbe;jpUe;jhy;>  mit  ePNuhl;lj;ij
jilnra;tNjhL kl;Lky;yhky;  Fohapd;  xU Kidf;Fk;  kw;nwhU Kidf;Fk;
,ilNa  mOj;j  NtWghl;il  Vw;gLj;Jk;>  mNj  Nghy;  kpd;Rw;wpy;
mikf;fg;gLk;  kpd;jilahdJ>  kpd;Ndhl;lk;  gha;tij  jLg;gNjhL  my;yhky;
xU Kidf;Fk; kw;nwhU Kidf;Fk; ,ilNa kpd;dOj;j Fiwit Vw;gLj;Jk;>
,jdhy;  kpd;jilapd;  FWf;Nf  Mw;wy;  ,og;G  Vw;gl;L>  mJ  ntg;gkhf
ntspg;gLk;.

kpd;Ndhl;lq;fis cUthf;Fk; %yq;fs; - kpd; Ntjpf;fyd;fs; my;yJ kpd;fyd;fs;

kpd;  Ntjpf;fyNdhL  kl;Lky;yhky;  mjpf  msT  kpd;  gad;ghl;bw;F  ntg;g
kpd;fyd;fisAk;  ehk;  gad;gLj;JfpNwhk;>  ,it  ,U  Kidfisg;  ngw;wpUf;Fk;.
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kpd;fyd;fs;  gad;gLj;jg;gLk;  NghJ  kpd;fyd;fs;  gad;gLj;jg;gLk;  NghJ
kpd;fyd;fspDs; kpd;D}l;lj;ij cUthf;ff;$ba Ntjptpid eilngWfpwJ.

kpd;rhuj;ij  NeubahfNth  my;yJ vspjhfNth  ngw  Kbahj  kpd;
rhjdq;fSf;F> kpd;rhuj;ij mspf;fty;y rhjdNk kpd;fydhFk;.

kpd;fyd;fspd; tiffs; - Kjd;ik kpd;fyd;fs; kw;Wk; Jiz kpd;fyd;fs;

ek;  md;whl  tho;tpy;  njhiy,af;fp>  NuhNgh  nghk;ikfs;>  nghk;ik  fhu;fs;>
fbfhuk;>  kw;Wk;  ifNgrp  Mfpatw;wpd;  nray;ghl;bw;fhf  kpd;fyd;fs;  kw;Wk;
kpd;fymLf;if  gad;gLj;JfpNwhk;.  vy;yh  rhjdq;fSk;  kpd;dhw;wiy
cUthf;fpdhYk;>  rpy  kpd;fyd;fs;  kl;LNk  kPz;Lk;  gad;gLj;jf;$bait>  mtw;wpy;
rpy  xw;iw  gad;ghL  cilait  MFk;.  cdf;F  mjw;fhd  fhuzk;  njupAkh?
gad;ghl;bd; mbg;gilapy; kpd;fyq;fis> Kjd;ik kpd;fyd; kw;Wk; Jiz kpd;fyd;
vd ,U tifg;gLj;jyhk;

Kjd;ik kpd;fyd;

lhu;r;  tpsf;fpy;  gad;gLk;  cyu;  kpd;fyd;  Kjd;ik  kpd;fydpw;F  Xu;  rpwe;j
vLj;Jf;fhl;L  MFk;>  ,tw;wpd;  gad;ghl;bw;F  gpwF  ,tw;iw  kPz;Lk;  kpd;Ndw;wk;
nra;a ,ayhJ.

Jizkpd;fyd;fs;

Jiz  kpd;fyd;fs;  Nkhl;lhu;  thfdq;fs;  kw;Wk;  kpd;dpaw;wpfspy;
gad;gLj;jg;gLfpd;wd. mtw;wpy; cUthFk; NtjptpidahdJ Xu; kPs;tpidahifahy;
mitfis  kPz;Lk;  kpd;Ndw;wk;  nra;a  ,aYk;.  ypj;jpak;  cUis  kpd;fyd;fs;>

nghj;jhd;fs; kpd;fyd;fs; (button cells) fhu mkpykpd;fyd;fs; Mfpad gad;ghl;by;
cs;s kw;w tifahd kpd;fyd;fs; MFk;.

Kjd;ik kpd;fyd;fSf;Fk; Jiz kpd;fyd;fSf;Fkhd NtWghL

Kjd;ik kpd;fyd; Jizkpd;fyd;
1. Kjd;ik  kpd;fydpw;Fs;  eilngWk;

NtjptpidahdJ Xu; kPshtpidahFk;.
1. Jiz  kpd;fydpw;Fs;  eilngWk;

Ntjptpid Xu; kPs;tpidahFk;.
2. ,itfis  kPz;Lk;  kpd;Ndw;wk;  nra;a

,ayhJ.
2. ,itfis  kPz;Lk;  kpd;Ndw;wk;  nra;a

,aYk;.
3. rpwpa  Nlg;upfhu;lu;fs;  irf;fps;fs;

nghk;ikfs; ifkpd;tpsf;Ffs; Nghd;w rpwpa
rhjdq;fis ,af;fg;gad;gLfpd;wd.

3. ,it  nkhigy;  njhiyNgrpfs;>
Nfkuhf;fs;>  fzdpfs;  kw;Wk;  mtru
tpsf;Ffs; Nghd;w rhjdq;fis ,af;f
gad;gLfpwJ.

4. v.fh.  vspa  Nthy;lh  kpd;fyd;  Nldpay;
kpd;fyd;  kw;Wk;  nyf;yhQ;rp  kpd;fyd;
kw;Wk; cyu; kpd;fyk;.

4. v.fh.  fhupa  mkpy  Nrkf;fyd;>  vbrd;
Nrkf;fyd;  kw;Wk;  epf;fy;  - ,Uk;G
Nrkf;fyd;fs;.

Kjd;ik
kpd;fyd;

Jiz kpd;fyd;

cyu; kpd;fyd; ypj;jpak;
cUis
kpd;fyd;

nghj;jhd;
kpd;fyd;

fhu / mkpy
kpd;fyd;

Nkhl;lhu; thfd
kpd;fymLf;F

Kjd;ik kpd;fyd; - cyu; kpd;fyd;

cyu;  kpd;fyd; MdJ ngUk;ghyhd kpd;  rhjdq;fspy;  nghJthfg;  gad;gLk;
Ntjp kpd;fyd;fspd; Xu; rhjhuz tifahFk;> ,J rpwpa tbtpyhd vspjpy; vLj;Jr;
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nry;yj;jf;f Xu; kpd;%ykhFk;. ,J 1887 Mk; Mz;by; [g;ghd; ehl;ilr; rhu;e;j Naa;
RfpNahthy; cUthf;fg;gl;lJ.

cyu;  kpd;fyd;fs;  njhiyf;fhl;rpapd;  njhiytpaf;fp>  lhu;r;>  Gifg;glf;fUtp
kw;Wk; tpisahl;Lg; nghk;ikfspy; nghJthfg; gad;gLgitfs; MFk;.

cyu;  kpd;fyd;fs;  vLj;Jr;  nry;yj;jf;f  tbtpyhd  nyf;yhQ;rp  kpd;fyj;jpd;
Xu; vspa tbtk; MFk;> ,J vjpu; kpd;tha; my;yJ MNdhlhfr; nray;gLk; Jj;jehf
kpd;jfl;il cs;slf;fpaJ.

mk;Nkhdpak; FNshiuL kpd;gFspahfr; nray;gLfpwJ>

Jj;jehf  FNshiulhdJ  mjpf  msT  ePu;  cwpQ;Rk;  jd;ik  nfhz;ljhy;
girapd; <ug;gjj;ij guhkupf;f gad;gLj;jg;gLfpwJ.

fydpd; eLtpy; xU ntz;fy %b nfhz;L %lg;gl;bUf;Fk; fhu;gd; jz;lhdJ
itf;fg;gl;Ls;sJ> ,j;jz;L Neu; kpd;tha; my;yJ NfNjhlhf nray;gLfpwJ.

fiury;fspy;  madpfshf  khWk;  jd;ik  nfhz;l  nghUl;fs;
kpd;gFspfshFk;> ,it kpd;Ndhl;lj;ij flj;jf;$ba jpwidg;ngw;wpUf;Fk;.

,J  xU  nky;ypa  igapy;  kpf  neUf;fkhf  kuf;fup  kw;Wk;  khq;fdPR  il

Mf;i]L  (MnO2)  epuk;gpa  fyitahy;  #og;gl;bUf;Fk;>  ,q;Nf MnO2MdJ
kpd;Kidthf;fpahfr;  nray;gLfpwJ.  Jj;jehfg;  ghz;lkhdJ  NkNy  %lg;gl;l
epiyapy;  %lg;gl;bUf;Fk;  Ntjptpidapd;  tpisthf  cUthFk;  thAf;fis
ntspNaw;w  VJthf  mjpy;  Xu;  rpwpaj;  JisahdJ  ,lg;gl;L  ,Uf;Fk;.  ,urhad
eltbf;iffshy;  ntspNaw  ,ayhj  thAf;fis  mDkjpf;f  xU  rpwpaj;  Jis
cs;sJ.  fyj;jpw;Fs;shd  NtjptpidahdJ  nyf;yhQ;rp  kpd;fyk;  Nghd;Nw
eilngWk;.

cyu;  kpd;fykhdJ  ,aw;ifapy;  cyu;e;j  epiyapy;  fhzg;glhJ>  Mdhy;
mtw;wpy;  cs;s kpd;gF jputj;jpd;  jd;ikahdJ girNghy;  cs;sjhy;  ePu;kj;jpd;
msT  kpf  Fiwe;j  fhzg;gLk;.  kw;w  kpd;fyd;fspy;  kpd;gF  jputq;fshdJ
nghJthf fiury;fshff; fhzg;gLk;.

kpd;fy mLf;F

Rw;wpy;  vyf;l;uhd;fspd;  xl;lj;ij  cUthf;fty;y>  Ntjptpidfis
cUthf;Fk;  xd;W  my;yJ  mjw;F  Nkw;gl;l  kpd;fyd;fspd;  njhFg;Ng  kpd;fy
mLf;fhFk;.

midj;J  kpd;fy  mLf;FfSk;  %d;W  mbg;gilg;  ghfq;fisf;  nfhz;lJ>

MNdhL (+) NfNjhL (-) kw;Wk; xU tifahd kpd; gF jputk;.

kpd;gF  jputk;  vd;gJ  MNdhL  kw;Wk;  NfNjhLld;  Ntjptpid  GupAk;  Xu;
jputkhFk;.

kpd;fymLf;fpd; fz;Lgpbg;G

1780 Mk; Mz;L> ,j;jhypa ehl;L ,aw;gpayhsu;> capupayhsu; kw;Wk; jj;Jt
Nkijahd  Y}ap  fhy;thdp  gpj;jisf;  fk;gpiag;  gad;gLj;jp  jtisia  clw;$W
nra;jhu;> jtisapd; fhiy ,Uk;gp ntl;b nfhz;L njhl;l NghJ mjd; fhy;fshdJ
Jbf;f Muk;gpj;jd>

xU ehs;> Nthy;lh jputj;jpy; fiue;Js;s NtWgl;l cNyhfq;fNs jtisapd;
fhypd; Jyq;fYf;F fhuzk; vd vLNfhshff; nfhz;lhu;>
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mtu;  xU  jtis  rlyj;jpw;Fg;  gjpyhf  ctu;ePuhy;  Jilj;j  Jzpahy;
gupNrhjidia  kPz;Lk;  kPz;Lk;  nra;j  NghJ>  mNj  Nghd;w  kpd;dOj;jj;ij
tpistpj;jJ. Nthy;lh 1791 ,y; jdJ fz;Lgpbg;ig ntspapl;lhu;> gpd;du; 1800 Mk;
Mz;by; Kjy; kpd;fydhd> thy;bf; Ftpaiy cUthf;fpdhu;.

me;j  Jbg;gpw;fhd  Mw;wyhdJ  jtisapd;  fhypy;  ,Ue;J  cUthdJ  vd
fUjpdhu;>  Mdhy;  mjw;F  gpd;  te;j  mtuJ  mwptpayhsu;fshd  mnyf;rhz;lbNuh
Nthy;lh khWgl;L ek;gpdhu;.

Nthy;lh  jputj;jpy;  fiue;Js;s  NtWgl;l  cNyhfq;fNs  jtisapd;  fhypd;
Jyq;fYf;F fhuzk; vd vLNfhshff; nfhz;lhu;.

etPd  kpd;fyd;  fz;Lgpbg;gpw;F  mny]hz;l;Nuh  Nthy;lh  mtu;fNs  ngupJk;
fhuzkhdtu;.  cz;ikapy;  ,J  jtisapd;  cliy  clw;$W  nra;j  Muk;gpj;j
NghJ Vw;gl;l Xu; mjpra epfo;thFk;.

kpd;rhtp

ek;ehL  kpd;  jl;Lg;ghl;il  vjpu;Nehf;fp  ,Uf;fpwJ.  vdNt  kpd;rhu  ,og;gPL
vd;gJ  kw;wtu;fspd;  kpd;rhuj;ij  gad;gLj;JtJ  Nghd;wJ  MFk;>  ,jdhy;  ekJ
kpd;fl;lzk; cau Muk;gpf;Fk;.

vdNt> ehk; kpd;rhuj;ij kpfTk; vr;rupf;ifahfg; gad;gLj;j Ntz;Lk> NkYk;
Njitapd; NghJ kl;Lk; kpd;rhuj;ijg; gad;gLj;j Ntz;Lk;.

fle;j  tFg;gpy;  xU Nrhjid %yk;  Xu;  kpd;Rw;wpy;  kpd;Ndhl;lk;  nrYj;jTk;
kpd;Ndhl;lk;  gha;tij  epWj;jTk;  vd;d  nra;jha;  vd;gij  cd;dhy;  kPs;fhz
Kbfpwjh?  ,t;tFg;gpy;  ehk;  Xu;  kpd;Rw;wpy;  kpd;Ndhl;lj;ij  ghar;  nra;aTk;
epWj;jTk;  kpd;rhtpiag;  gad;gLj;jyhk;>  tPl;L  kpd;rhjdq;fis  ,aq;fr;  nra;aTk;>
epWj;jTk;  gy;NtW  tifahd  kpd;rhtpfisg;  gad;gLj;jp  ,Ug;gPu;fs;>
kpd;rhjdq;fis  vspjhfTk;  ghJfhg;ghfTk;  ,aq;fr;  nra;aTk;  epWj;jTk;
kpd;rhtpfshdJ cjTfpwJ.

kpd;Rw;W

rhtpiag;  gad;gLj;jp  eP  cUthf;fpa  Rw;W  Xu;  vspa  Rw;whFk;>  mr;Rw;wpd;
cz;ikahd  glk;  tiutJ  kpfTk;  fbdkhFk;>  ehk;  tPLfspy;  gad;gLj;Jk;
kpd;rhjdq;fspy; ,ijtpl kpff; fbdkhd kpd;Rw;Wfs; mikag; ngw;wpUf;Fk; mjpf
kpd;tpsf;Ffs;  rhtp  kw;Wk;  NtW  kpd;  cWg;Gfisf;  nfhz;l  kpd;Rw;wpd;
cz;ikahd tbtj;jpid tpsf;Fk;  Rw;Wg;glk;  cd;dhy;  tiua ,aYkh? mJ kpf
vspikahdjh vd Nahrpj;jg; ghu;> mJ kpf vspikahdjh vd Nahrpj;Jg; ghu;> mJ
vspikay;y.

jl;Lr;
rhtp

khw;Wr;
rhtp

xspUk;
rhtp

g;sf;
rhtp

uhf;fu;
rhtp

js;Srhtp

mwptpayhsu;fs;  mr;nraiy kpfTk;  vspikahf;Ftjw;F  Kide;jdu;>  Rw;wpd;
gy;NtW  kpd;  cWg;Gfisf;  Fwpg;gpl  vspa  FwpaPLfis  ifahz;ldu;>
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mf;FwpaPLfisg;  gad;gLj;jp  ehk;  Rw;Wg;glk;  tiua  KbAk;.  glj;jpy;
fhl;lg;gl;Ls;sthW  kpd;tpsf;F>  kpd;fyd;  kw;Wk;  kpd;rhtp  Nghd;wit  FwpaPLfs;
%yk; Fwpf;fg;gLk;.

kpd;fydpd;  FwpaPl;by;  ePskhd  NfhlhdJ  Neu;kpd;KidiaAk;  FWfpa
NfhlhdJ  vjpu;  kpd;KidiaAk;  Fwpf;Fk;.  ehk;  tiuAk;  Rw;Wg;glq;fspy;  kpd;
cWg;Gfisf; Fwpg;gpl ,t;tifahd FwpaPLfisg; gad;gLj;jyhk;>  mt;thwhd glk;
Rw;Wg; glk; vdg;gLk;.

kpd;Rw;wpd; tiffs;

Nkw;fhz;  Nrhjidapy;>  ehk;  kpd;tpsf;ifAk;  kpd;fyidAk;  gad;gLj;jp  Xu;
Rw;iw  cUthf;fpNdhk;.  kpd;tpsf;F  kw;Wk;  kpd;fyidg;  gad;gLj;jp  ehk;  xNu  xU
kpd;Rw;iw  kl;Lk;  jhd;  mikf;f  KbAk;.  xd;Wf;F  Nkw;gl;l  kpd;tpsf;Ffs;  kw;Wk;
kpd;fyd;fisg;  gad;gLj;jp  gy  tpjq;fspy;  ehk;  vz;zw;w  tifahd  Rw;Wf;fis
cUthf;f ,aYk;.

njhlu; ,izg;G Rw;W

Xu;  kpd;tpsf;ifAk;  kpd;fyidiaAk; gad;gLj;jp  ,U tifahd Rw;Wf;fis
cUthf;f KbAk;> ,r; Nrhjidapy; ehk; xUtifahd Rw;wpid cUthf;fp mjidg;
gw;wpj; njupe;J nfhs;Nthk;.

glj;jpy; fhl;bAs;sgb ,U kpd;tpsf;Ffs;> kpd;fyd; kw;Wk; rhtp Mfpatw;iw
cs;slf;fpar; Rw;iw ftdp. Rw;Wg; glj;jpy; ,Ue;J> ,U kpd;tpsf;Ffs; mLj;jLj;J
,izf;fg;gl;Ls;sJ  njspthfpwJ.  Rw;Wg;glkhdJ  kpd;tpsf;F  kw;Wk;  kpd;fyd;
mike;jpUf;Fk;  epiyapid  Fwpf;fpd;wJ.  ,t;thwhf  kpd;tpsf;Ffs;
,izf;fg;gl;bUf;Fk; tpjj;jpw;F njhlu; ,izg;G vd;W ngau;.

jw;NghJ  ,U  kpd;tpsf;Ffs;  kw;Wk;  kpd;fyd;  Mfpatw;iw  ,izj;J  Xu;
Rw;iw  cUthf;FNthk;.  ,U  kpd;tpsf;FfSk;  xspu;fpd;wdth?  ,U  kpd;tpsf;FfSk;
xNu  gpufhrj;Jld;  xspu;fpd;wdth?  Xu;  kpd;tpsf;F  xspu;e;jhy;  mk;kpd;tpsf;fpd;
,lj;ij  khw;wp  mikj;jhy;  mt;tpsf;F  kpfg;gpufhrkhf  vupAkh?  kpd;tpsf;fpd;
tupiria khw;wp mikj;J> cw;WNehf;F.

rpy  Ntisfspy;  xNu  mstpy;  Njhd;Wk;  kpd;tpsf;Ffs;  $l  xspu;tjpy;
khWgLk;.

vdNt>  njhlu;  ,izg;gpy;  ,izf;fg;gLk;  xNu  mstpy;  Njhd;Wk;
kpd;tpsf;Ffs; vg;NghJk; xNu mstpy; xspu;tjpy;iy.

gf;f ,izg;Gr; Rw;W

,U  kpd;tpsf;Ffs;  ntt;Ntwhd  ghijfspy;  ,izf;fg;gl;Ls;sijg;
glk;fhl;LfpwJ.  ,J  ,uz;lhk;  tifr;  Rw;whFk;.  ,U  kpd;tpsf;FfSk;  Rw;wpy;
,izahf ,izf;fg;gl;Ls;sjhy; ,j;jifa Rw;W gf;f ,izg;Gr; Rw;W vdg;gLk;.

gf;f  kw;Wk;  njhlu;  ,izg;Gr;Rw;WfSf;F  ,ilNa  cs;s  xw;Wik  kw;Wk;
NtWghLfs;

%isia fpsu;r;rpA+l;Lk; mwptpay;

cdJ  tPl;by;  kpd;  gOijr;  rup  nra;Ak;  kpd;gzpahsUf;F  jpBnud  kpd;
mjpu;r;rp Vw;gl;lhy; mtiu mt;tjpu;r;rpapy; ,Ue;J kPl;f mtiu eP njhLthah?

kpd;mjpu;r;rpapy;  ,Ue;J  mtiu  kPl;f  <uf;fl;ilahy;  mbg;ghah?  kpd;
fk;gq;fspy; kpd;Ntiyfs; nra;Ak; NghJ kpd; gzpGupNthu; Vd; ,ug;gu; ifAiwfis
mzpe;jpUf;fpd;wdu;?
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midj;J gUg;nghUs;fSk; mZ vd;w mbg;gilj; Jfshy; Mf;fg;gl;Ls;sJ
vd  ehk;  mwpNthk;.  mZthdJ kpd;D}l;lk;  ngw;w  Jfs;  fis cs;slf;fpAs;sJ>
,j;Jfs;fspy;  ngUk;ghyhdit  mZf;fspy;  epiyahf  mike;jpUf;Fk;>  Mdhy;
flj;jpfspy; (vy;yh cNyhfq;fspYk;) xU Fwpg;gpl;l mZf;fNshL xd;wikahj gy
Jfs;fs;  mq;Fk;  ,q;Fkhf  cNyhfq;fspy;  Rw;wpf;  nfhz;bUf;Fk;>  ,it  fl;Lwh
kpd;D}l;lq;fs;  vd  miof;fg;gLfpd;wd.  mjhtJ  mZf;fspd;  rpy  vyf;l;uhd;fs;
,t;thW mikag;ngw;wpUf;Fk;.

FWf;F kpd;Rw;W

cd;  tPl;lUfpy;  mike;jpUf;Fk;  kpd;fk;gq;fspy;  rpy Neuq;fspy;  cUthFk;
jPg;nghwpia  eP  fz;L  ,Uf;fpwhah?  me;j  kpd;rhu  jPg;nghwp  cUthf  fhuzk;
cdf;F  njupAkh?  kpd;Rw;wpdhy;  cUthfpwJ>  FWf;Fr;  Rw;W  vd;gJ  ,U
kpd;Ndhl;lk;  nry;Yk;  flj;jpfSf;F  ,ilNa  Vw;gLk;  kpff;  Fiwe;j
kpd;jilapdhy; Vw;gLk; kpd;Rw;W> FWf;F kpd;Rw;W MFk;.

nty;bq;  nra;jy;>  FWf;F  kpd;  Rw;wpd;  tpisthf  cUthFk;  ntg;gj;jpd;
eilKiwg; gad;ghNl MFk;.

kpd; flj;Jg; nghUs;fs; (ew;flj;jpfs;) kw;Wk; fhg;ghd;fs;

kpd;Ndhl;lk;  flj;Jk;  gz;gpd;  mbg;gilapy;  nghUl;fis>  kpd;flj;Jg;
nghUs;fs;  kw;Wk;  fhg;ghd;fs;  my;yJ  kpd;lj;jhg;  nghUs;fs;  my;yJ  mupjpw;
flj;jpfs; vd ,U tifg;gLj;jyhk;.

ntt;NtW  mZf;fspd;  vyf;l;uhd;fs;  mZf;fis  Rw;wp  ,aq;f  ntt;Ntwhd
fl;bd;ik vz; tPjj;ijg; ngw;wpUf;Fk;.

cNyhfq;fisg;  Nghd;w  rpy  nghUs;fspy;  mZf;fspd;  ntspf;$l;L
vyf;l;uhd;fs;  jsu;thf  gpizf;fg;gl;Ls;sd>  NkYk;  vyf;l;uhd;fs;>  mg;nghUl;fspd;
mZf;fSf;fpilapy;  xOq;fw;w  Kiwapy;  Rw;wp  tUk;  Vnddpy;>  ,e;j  mrhjhuz
fl;Lwh  vyf;l;uhd;fs;  mjDldhd  mZf;fis  tpl;L  ntspNawp  mUfpy;  ,Uf;Fk;
mZf;fSf;F  ,ilNa  cs;s  ,ilntspapy;  Rw;wptUfpd;wd>  mit  ngUk;ghYk;
fl;Lwh vyf;l;uhd;fs; vd miof;fg;gLfpd;wd.

fk;gp tbtpyhd cNyhfj;ij ehk; fw;gid nra;J nfhs;Nthk;> cNyhfj;jpd;
,U  KidfSf;F  ,ilNa  kpd;dOj;jk;  mspf;fg;gLk;  NghJ  fl;Lwh  vyf;l;uhd;fs;
xNu jpirapy; ,af;fg;gLfpd;wd.

vdNt> Xu; ew;flj;jpahdJ mjpf vz;zpf;ifapyhd fl;Lwh vyf;l;uhd;fisf;
nfhz;bUf;Fk;>  khwhf  ,aq;Fk;  fl;Lwh  vyf;l;uhd;fis  nfhz;buhj  nghUs;fs;
kpd;Ndhl;lj;ijf;  ed;F  flj;Jk;  ew;flj;jpfs;  my;y>  mitfs;  kpd;Ndhl;lj;ij
flj;jh mupjpw; flj;jpfs; MFk;.

jsu;thf  gpizf;fg;gl;l  vyf;l;uhd;fisf;  nfhz;l  mZf;fshy;  Md
nghUs;fs;  flj;jpfs;  vdg;gLk;.  flj;jpfspy;  ntspkpd;dOj;jk;  mspf;Fg;gLk;NghJ
kpd;D}l;lj;jpd; ,af;fj;jpw;F kpff; Fiwe;j kpd;jilia flj;jpfs; mspf;fpd;wd.

kpd;D}l;lq;fspd;  Xl;lNk  kpd;Ndhl;lk;  MFk;.  Xu;  ew;flj;jpahdJ kpf  mjpf
kpd; flj;Jj;jpwd; nfhz;ljhf ,Uf;Fk;.

fhg;ghd;fs;

NghJkhd  fl;Lwh  vyf;l;uhd;fis  ngwhj  nghUs;fs;  ew;flj;jpfs;  my;y>
mit fhg;ghd;fs;  my;yJ  mupjpw;  flj;jpfshFk;>  kpd;flj;jhg;  nghUs;fs;  my;yJ
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mupjpw;  flj;jpfs;  kpd;D}l;lk;  (vyf;l;uhd;fs;)  gha;tjw;F  mjpf  kpd;jiliaf;
nfhLf;fpd;wd.

flj;jpf;F>  kpd;dOj;jk;  mspf;fg;gl;lTld;  mJ>  vyf;l;uhd;fis  KLf;fp
tpLfpwJ.  ,jdhy;  fl;Lwh  vyf;l;uhd;fSf;F  ,ilNa  Nkhjy;  Vw;gl;L  vyf;l;uhd;
kw;Wk; nghUl;fspd; mZf;fspd; ,af;fk; ghjpg;gilfpwJ.

nghUs;fspd;  kpd;flj;jpj;  jpwdhdJ  fl;Lwh  vyf;l;uhd;fspd;
vz;zpf;ifiaAk;>  mit  vt;thW  rpjwybf;fg;gLfpd;wd  vd;gijAk;  rhu;e;jpUf;Fk;.
,ug;gu;  mopg;ghd;  kpd;Ndhl;lj;ij  jd;  topNa  nry;y  mDkjpg;gjpy;iy.  vdNt>
,ug;gu;  xU  mupjpw;  flj;jp  MFk;.  ngUk;ghyhd  cNyhfq;fs;  kpd;Ndhl;lj;ij  jd;
topNa nry;y mDkjpf;fpd;wd. mNjrkak;>  ngUk;ghyhd mNyhfq;fs;  kpd;Ndhl;lk;
jd; topNa nry;y mDkjpg;gjpy;iy.

jhkpuj;jhyhd kpd;  flj;jpfs;>  kpf  Fiwe;j  kpd;  jiliaf;  nfhz;Ls;sJ.
,jd; fhuzkhf> jhkpuf; fk;gpfs; tPl;L kpd;Rw;Wfspy; gad;gLj;Jfpd;wd. ,t;tif
fk;gpfs;  mjpf kpd;jiliaf;  nfhz;Ls;s nghUl;fshy;  #og;gl;L  ,Uf;Fk;.  ,e;j
nghUl;fs; nghJthf nefpo;thd gpsh];bf;fhy; nra;ag;gLfpd;wd.

rpk;  fhu;Lfs;>  fzpdpfs;>  kw;Wk; ATM fhu;Lfs;  vjdhy;
cUthf;fg;gl;Ls;sd vd;W cdf;Fj; njupAkh?

rpk;  fhu;Lfs;>  fzpdpfs;>  kw;Wk; ATM fhu;Lfis  gad;gLj;jg;gLk;
rpg;GfshdJ  rpypfhd;  kw;Wk;  n[u;Nkdpak;  Nghd;w  Fiwf;flj;jpfshy;
Mf;fg;gl;bUf;Fk;. Vnddpy;>  mtw;wpd;  kpd;  flj;Jj;jpwd;  kjpg;ghdJ> ew;flj;jpfs;
kw;Wk; fhg;ghd;fSf;Fk; ,ilapy; mikag;ngw;wpUf;Fk;.

kpd;Ndhl;lj;jpd; tpisTfs;

ePq;fs;  Mwhk;  tFg;gpy;  kpd;rhuj;ijg;  gad;gLj;jp  gy;NtW  Nrhjidfs;
nra;jpUg;gPu;fs;.  NkYk;  rpy  Mu;t%l;Lk;  cz;ikfis  fw;wpUg;gPu;fs;.  Ke;ija
tFg;gpy; kpd; tpsf;fpd; topNa kpd;Ndhl;lk; ghar; nra;tjhy; kpd;tpsf;F xspu;tij
fz;bUg;gPu;fs;> kpd;tpsf;F xspu;tJ kpd;Ndhl;lj;jpd; Xu; tpisthFk;.

NkYk;> kpd;Ndhl;lj;jpdhy; gy;NtW tpisTfs; Vw;gLfpd;wd. ,g;ghlg;gFjpapy;
mtw;wpd; rpy tpisTfisf; fhz;Nghk;.

kpd;Ndhl;lj;jpd; %d;W kpf Kf;fpa tpisTfshtd:

· ntg;g tpisT

· fhe;j tpisT

· Ntjp tpisT

ntg;g tpisT

Xu;  fk;gpapd;  topNa  kpd;Ndhl;lk;  ghAk;  NghJ  kpd;dhw;wyhdJ  ntg;g
Mw;wyhf  khw;wg;gLfpwJ>  ntg;g%l;Lk;  rhjdq;fspy;  gad;gLj;jg;gLk;  nghUshdJ
mjpf  cUFepiy  nfhz;lJ  MFk;.  epf;Nuhk;  mt;tifahdg;  nghUSf;F
vLj;Jf;fhl;lhFk;. (epf;fy;> ,Uk;G kw;Wk; FNuhkpak; Nru;e;j fyit)

kpd;Ndhl;lj;jpd;  ntg;g  tpisthdJ  gy;NtW  nra;Kiwg;  gad;ghLfis
nfhz;ljhFk;.

kpd;tpsf;F> nte;ePu; nfhjpfyd;> %o;Fk; ePu;nfhjpfyd; Mfpait ,t;tifahd
tpistpid  mbg;gilahff;  nfhz;it.  ,r;rhjdq;fspy;  mjpf  kpd;jil  nfhz;l
ntg;g%l;Lk; fk;gpr; RUs; ,izf;fg;gl;bUf;Fk;.
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kpd;Ndhl;lj;jpd;  tpidtpdhy;  ntg;gk;  cUthf;fg;gLk;  epfo;Nt
kpd;Ndhl;lj;jpd; ntg;g tpisT vdg;gLk;.

kpd;Ndhl;lj;jpd; ntg;g tpisit ghjpf;Fk; fhuzpfs;

1. ghAk; kpd;Ndhl;lj;jpd; msT
2. kpd;jil
3. kpd;Ndhl;lk; nrYj;jg;gLk; Neuk;

kpd; cUfp

kpd;  cUfpahdJ  ngUk;ghyhd  kpd;rhjdq;fspYk;  tPl;by;  gad;gLj;jg;gLk;
kpd;Rw;WfspYk;  gad;gLj;jg;gLk;  Xu;  ghJfhg;G  rhjdk;  MFk;.  kpd;cUfpahdJ
gPq;fhdhy; cUthf;fg;gLfpwJ. kpd; cUfpapy; kpd; cUF ,ioia ,izg;gjw;fhf
,U  kpd;Gs;spfisf;  nfhz;bUf;Fk;.  cUfp  ,ioahdJ  kpd;  Rw;wpy;  mjpf  gS
Vw;gLk;NghJ cUfptpLk;.

,jd;  tpisthf  kpd;Rw;W  Jz;bf;fg;gl;L  tpiykjpg;G  kpf;f  kpd;rhjdq;fs;
kw;Wk; kpd;fk;gpfs; gOjilahky; ghJfhg;ghf ,Uf;f cjTfpwJ. kpd; rhjdq;fspy;>
fz;zhbahy;  Md  kpd;  cUfp  ngupJk;  gad;gLj;jg;gLfpwJ  Xu;  rpwpa  fz;zhbf;
Foha; xd;wpDs; kpd; cUF ,ioahdJ ,izf;fg;gl;bUf;Fk;.

FW Rw;W Jz;bg;ghd; - MCBs (Miniature Circuit Breaker)

mjpf  ,lq;fspy;  FWRw;W  Jz;bg;ghdhdJ  kpd;cUfpfspd;  khw;whfg;
gad;gLj;jg;gLfpwJ.  kpd;  cUfpfisf;  ifahStjpy;  mjpf  nray;Kiw  rpf;fy;fs;
cs;sd.  kpd;  cUF fk;gpahdJ  cUFk;  jUzk;  kpd;rhuj;ij  kPl;gjw;F  NtW  Xu;
fk;gpia  khw;wp  mikf;f  Ntz;Lk;>  nghJthf  ,r;  nrayhdJ  kpfTk;  rpf;fyhd
xd;whFk;.

FW Rw;W Jz;bg;ghdhdJ jhdhfNth kpd;Rw;iw Jz;bf;Fk; gz;G nfhz;lJ>
kpd;rhuj;ij jhdhf kPl;nlLf;Fk; tz;zk; mjd; ,aq;Fk; tPjk; ,Uf;Fk;.

kpd;Ndhl;lj;jpd; fhe;j tpisT

fhe;j  tpisT  kpd;Ndhl;lj;jpd;  kw;nwhU  tpisT  MFk;  1819  -Mk;  Mz;L
`hd;];  fpwp];bad;  vd;gtu;  kpd;Ndhl;lj;jpd;  fhe;j  tpisit  tpsf;fpdhu;.
fPo;f;fhZk;  nray;ghL –  5d;  %yk;>  kpd;Ndhl;lj;jpd;  fhe;j  tpisit ed;F  Gupe;J
nfhs;s KbAk;.

kpd;fhe;jq;fs; - kpd;Ndhl;lj;jpd; fhe;jtpistpd; gad;fs;

kpd;Ndhl;lq;fspd;  fhe;jg;  gz;G  typikahd  kpd;fhe;jq;fs;  cUthf;fg;
gad;gLfpd;wd> kpd;fhe;jq;fshdJ kUj;Jtkidfspy; fz; fhaq;fspy; nghjpe;Js;s
v/F my;yJ ,Uk;Gj; Jfs;fis ePf;fg; gad;gLfpwJ.

ek;  md;whl  tho;tpy;  gad;gLj;Jk;  kpd;rhu  kzp>  gS  J}f;fp  kw;Wk;
njhiyNgrp  Nghd;w  gy;NtW  rhjdq;fspy;  kpd;fhe;jq;fs;  gad;gLfpd;wd>  ehk;
jw;NghJ  kpd;Ndhl;lj;jpd;  fhe;jtpay;  tpisT  vt;thW  njhiyNgrpapy;
gad;gLj;jg;gLfpwJ vd;gJ gw;wpj; njupe;Jf; nfhs;Nthk;.

njhiyNgrp

njhiyNgrpfspy;>  khWk;  fhe;j  tpisthdJ  xU  nky;ypa  cNyhfj;  jhis
(ilaghu;k;)  mjpu;Tf;F  cl;gLj;JfpwJ.  ilaghu;k;fshsJ fhe;jq;fshy;  <u;f;ff;$ba
xU cNyhfj;jhy; nra;ag;gLfpd;wd.
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1. njhiyNgrpapd;  Nfl;ghdpy;  nghUj;jg;gl;Ls;s  fk;gpr;RUSld;  ilaghu;k;
,izf;fg;gl;bUf;Fk;.

2. fk;gpfs; topNa kpd;Ndhl;lk; ghAk; NghJ nkd;ikahd ,Uk;Gg; gl;ilahdJ
Xu; kpd;fhe;jkhf khw;wk; milfpwJ.

3. ilaghu;khdJ kpd;fhe;jj;jhy; <u;f;fg;gLfpwJ.
4. kWKidapy; cs;s egu; NgRk; NghJ NgRgtupd; FuyhdJ kpd;Rw;wpy; ghAk;

kpd;Ndhl;lj;ij  khw;wKwr;  nra;fpd;wJ>  ,e;j  khw;wk;  Nfl;ghdpy;  cs;s
ilaghu;ik mjpu;Twr; nra;J xypia cz;lhf;FfpwJ.

kpd;Ndhl;lj;jpd; NtjptpisT

NtWgl;l flj;Jj; jpwd; nfhz;l jputq;fs; topNa kpd;Ndhl;lk; ghAk; NghJ
mit  Ntjptpidfis  Vw;gLj;Jfpd;wd.  ,e;j  epfo;tpw;F  kpd;Ndhl;lj;jpd;  Ntjp
tpisT  vd;W  ngau;.  cdJ  Nky;  tFg;gpy;  kpd;Ndhl;lj;jpd;  NtjptpisTfs;  gw;wp
ed;F mwpe;J nfhs;tPu;fs;.
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8TH,aw;gpay;

njhFjp–II
UNIT – II kpd;dpay;

mwpKfk;:

md;whl  tho;tpy;  ehk;  gad;gLj;Jk;  midj;Jg;  nghUs;fSk;  jdpkq;fshy;
fl;likf;fg;gl;Ls;sd.  xt;nthU  jdpkKk;  mZf;fshy;  MdJ.  mZf;fNs  xU
jdpkj;jpd;  kpfr;rpwpa  myF MFk;.  mZit mjidtplr;  rpwpa  $Wfshfg;  gphpf;f
,ayhJ vd mwptpay; mwpQh;  [hd; lhy;ld;  fUjpdhh;.  Mdhy;>&jh;  Nghh;bd;  jq;f
,io  Nrhjidf;Fg;gpd;  mZtpDs;  GNuhl;lhd;>  vyf;l;uhd;  kw;Wk;  epA+l;uhd;  Nghd;w
kpd;Jfs;fs;  ,Ug;gJ  fz;Lgpbf;fg;gl;lJ.  nghUs;fspYs;s  vyf;l;uhd;fspd;  Xl;lNk
kpd;NDhl;lj;jpw;Ff;  fhuzkhfpwJ.  ,e;j  kpd;Ndhl;lk;  kpd;dhw;wiy  my;yJ
kpd;rhuj;ij  cUthf;FfpwJ.  kpd;dhw;wiy  ek;Kila  md;whlj;  NjitfSf;F  ehk;
gad;Lj;JfpNwhk;.  kpd;  tpsf;Ffs;>  kpd;  tprpwpfs;>  kpd;  ryitg;  ngl;b>  ryit
,ae;jpuk;.  Fsph;rhjg;  ngl;b  Nghd;w  cgfuzq;fs;  kpd;  Mw;wypdhy;  nray;gLk;
rhjdq;fSs;  rpy  MFk;.  ,e;jg;  ghlj;jpy;  kpd;Jfs;fs;  gw;wpAk;  mit  xU
nghUspypUe;J  kw;nwhU  nghUSf;F  vt;thW  ,lkhw;wkilfpd;wd  NkYk;>
kpd;Rw;Wfs; kw;Wk; kpd;Ndhl;lj;jpd; tpisTfisg; gw;wpAk; fw;Wf;nfhs;s ,Uf;Nwhk;.

mZ:

mZthdJ GNuhl;lhd;>  vyf;l;uhd;  kw;Wk;  epA+l;uhd;  Mfpa  mZf;$Wfshy;  MdJ.
GNuhl;lhd;fSk;>  epA+l;uhd;fSk;  mZtpd;  ikaj;jpYs;s  cl;fUtpDs;  cs;sd.
vyf;l;uhd;fs;  cl;fUtpidr;  Rw;wp  gy;NtW  tl;lg;ghijfspy;  Rw;wptUfpd;wd.  xU
mZtpy;  cs;s  vyf;l;uhd;fspd;  vz;zpf;ifAk;>  GNuhl;lhd;fspd;  vz;zpf;ifAk;
rkkhf  ,Uf;Fk;.  NkYk;>  vyf;l;uhd;fSf;Fk;  GNuhl;lhd;fSf;Fk;  ,ilNa  xU
fth;r;rptpir  fhzg;gLfpwJ.  cl;fUtpd;  mUfpYs;s  tl;lg;ghijapy;  Rw;wptUk;
vyf;l;uhd;fSf;Fk;>  cl;fUtpYs;s  GNuhl;lhd;fSf;Fk;  ,ilNa  typik  kpFe;j
fth;r;rp tpir fhzg;gLtjhy; mtw;iw mZtpypUe;J vspjhf ntspNaw;w KbahJ.
Mdhy;>  ntsptl;lg;ghijapy;  Rw;wptUk;  vyf;l;uhd;fis  vspjhf  mZit  tpl;L
ntspNaw;w KbAk;.

kpd;Jfs;fs; (Charges):
nghUs;fs; xd;iwnahd;W tpyf;Ftjw;F my;yJ <h;g;gjw;Ff;  fhuzkhd mbg;gilg;
gz;igg;  ngw;wpUf;Fk;  Jfs;  kpd;Jfs;  vdg;gLk;  (xd;iwnahd;W  <h;f;Fk;  my;yJ
tpyf;Fk; gz;G kpd;D}l;lk; vdg;gLk;) vyf;l;uhd;> GNuhl;lhd; Nghd;w mZf;$WfSk;
,e;jg;  gz;igg;  ngw;wpUf;fpd;wd.  kpd;Jfs;fis  Mf;fNth  my;yJ  mopf;fNth
,ayhJ.  kpd;Jfs;fis  Neh;  kpd;D}l;lk;  nfhz;lit  kw;Wk;  vjph;  kpd;D}l;lk;
nfhz;lit  vd  ,uz;lhf  tifg;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;Gtpir  my;yJ  tpyf;Ftpir  fhzg;gLfpwJ.  Xhpd
kpd;Jfs;fs;  xd;iwnahd;W  tpyf;fpf;  nfhs;fpd;wd.  Ntwpd  kpd;Jfs;fs;
xd;iwnahd;W fth;fpd;wd.

kpd;D}l;lk;  $Y}k; (C)  vd;w  myfpdhy;  mstplg;gLfpwJ.  jdpj;Jf;  fhzg;gLk;

Jfspd;  kpd;D}l;lkhdJ rpWk kpd;D}l;lk; (e) vdf; Fwpg;gplg;gLfpwJ. ,jd; kjpg;G
1.602 ×  10-19$Y}k;  MFk;.  xU  vyf;l;uhd;  kw;Wk;  xU  GNuhl;lhdpy;  ,Uf;Fk;
kpd;D}l;lj;jpd; msT ,JNt MFk;. GNuhl;lhdpd; kpd;D}l;l kjpg;G Neh; FwpahfTk;

(+e) vyf;l;uhdpd;  kpd;D}l;l  kjpg;G  vjph;FwpahfTk; (-e) ,Uf;Fk;.  GNuhl;lhd;fspd;
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vz;zpf;ifAk;  vyf;l;uhd;fspd;  vz;zpf;ifAk;  rkkhf  ,Ug;gjhy;jhd;  xU
mZthdJ kpd; eLepiyikAld; fhzg;gLfpwJ.

kpd;Jfs;fspd; ,lkhw;wk;:
ehk;  Vw;fdNt  ghh;j;jgb>  xU  mZtpd;  ntsptl;lg;ghijapy;  Rw;wp  tUk;
vyf;l;uhd;fis  vspjhf  mfw;w  KbAk;.  mtw;iw  xU  nghUspy;  ,Ue;J  kw;nwhU
nghUSf;F  ,lkhw;wk;  nra;aTk;  KbAk;.  vyf;l;uhd;fisg;  ngw;Wf;nfhs;s  nghUs;
vjph;  kpd;D}l;lj;ijAk;>  vyf;l;uhd;fis  ,oe;j  nghUs;  Neh;  kpd;D}l;lj;ijAk;
ngWfpwJ.

fPo;f;fhZk; %d;W Kiwfspy; xU nghUspypUe;J kw;nwhU nghUSf;F kpd;Jfs;fs;
,lkhw;wkilfpd;wd.

· cuha;T %yk; ,lkhw;wk;

· flj;Jjy; %yk; ,lkhw;wk;

· kpd;J}z;ly; %yk; ,lkhw;wk;

cuha;T %yk; ,lkhw;wk;:

rPg;gpid mOj;jkhfj; Nja;f;Fk;NghJ jiy KbapypUe;J rpy vyf;l;uhd;fs; rPg;Gf;Fr;
nrd;W tpLfpd;wd. vdNt> rPg;G vjph; kpd;D}l;lkilfpwJ. ,e;j vyf;l;uhd;fs; rPg;gpd;
Kidapy;  xl;bf;  nfhs;fpd;wd.  fhfpjj;ij  rpWrpW  Jz;Lfshff;  fpopf;Fk;NghJ
fhfpjj;  Jz;Lfspd;  Xuq;fspy;  Neh;  kpd;Jfs;fSk;  vjph;  kpd;Jfs;fSk;
fhzg;gLfpd;wd.  rPg;gpy;  ,Uf;Fk;  vjph;  kpd;Jfs;fs;  fhfpjj;Jz;bd;  Xuq;fspy;
,Uf;Fk; Neh; kpd;Jfs;fis <h;f;fpd;wd. MfNt> fhfpjj; Jz;Lfs; rPg;gpid Nehf;fp
<H;f;fg;gLfpd;wd.  rPg;ig  jiyapy;  Nja;f;Fk;  NghJ  jiyKbapypUe;J  vyf;l;uhd;fs;
cuha;tpd;  %yk;  rPg;Gf;F  ,lkhw;wkilfpd;wd.  jiyKb  <ukhf  ,Ue;jhy;  Kbf;Fk;
rPg;Gf;Fk;  ,ilNa  cs;s  cuha;T  FiwAk;.  rPg;Gf;Fk;  ,ilNa  cs;s  cuha;T
FiwAk;.  ,jdhy;  jiy  KbapypUe;J  rPg;Gf;F  ,lkhw;wkilAk;  vyf;l;uhd;fspd;
vz;zpf;if  FiwAk;.  rpytif  nghUs;fis  xd;iwnahd;W  Nja;f;Fk;NghJ
kpd;Jfs;fs;  ,lkhw;wkile;J  me;jg;  nghUs;fspd;  Nkw;gFjpapy;  jq;fp  tpLfpd;wd.
,jpypUe;J cuha;tpd; %yk; kpd;Jfs;fs; ,lkhw;wkilfpd;wd vd;gJ njspthfpwJ.

kpd;  eLepiyapy;  ,Uf;Fk;  xU  nghUs;  vyf;l;uhd;fis  ,og;gjhy;  kl;LNk
Neh;kpd;D}l;lKila nghUshfpwJ. Neh;kpd;Jfs;fisg; ngw;Wf;nfhs;tjhy; my;y.

ntt;NtW nghUs;fis xd;Wld; xd;W Nja;f;Fk; NghJk; ,J Nghd;w epfo;Tfisf;
fhzyhk;.  xU  fz;zhbj;  jz;bid gl;Lj;  Jzpapdhy;  Nja;f;Fk;NghJ>  fz;zhbj;

jz;bypUf;Fk;  fl;Lwh  vyf;l;uhd;fs; (Free  electrons) gl;Lj;  Jzpf;F
,lkhw;wkilfpd;wd.  gl;Lj;  JzpapypUf;Fk;  vyf;l;uhd;fistpl  fz;zhbj;
jz;bypUf;Fk;  vyf;l;uhd;fs;  jsh;thfg;  gpizf;fg;gl;Ls;sNj  ,jw;Ff;  fhuzkhFk;.
fz;zhbj;jz;L vyf;l;uhd;fis ,og;gjhy;  vyf;l;uhd;fspd;  vz;zpf;if FiwTgl;L
mJ  Neh;kpd;D}l;lk;  ngWfpwJ.  gl;Lj;Jzp  mjpf  vyf;l;uhd;fisg;  ngWtjhy;  mJ
vjph;kpd;D}l;lk; ngWfpwJ.

vNghidl;  jz;L  (ug;gh;  jz;L)  xd;iw  vLj;J  mjid  tpyf;F  cNuhkk;  my;yJ
fk;gspahy;  Nja;f;Fk;  NghJ  fk;gspapypUf;Fk;  fl;Lwh  vyf;l;uhd;fs;  vNghidl;
jz;Lf;F  ,lkhw;wk;  milfpd;wd.  vNghidl;  jz;bypUf;Fk;  mZf;fspd;
ntsptl;lg;ghijapy;  cs;s vyf;l;uhd;fis tpl> fk;gspapYs;s mZf;fspy;  cs;s
vyf;l;uhd;fs;  jsh;thfNt  gpizf;fg;gl;Ls;sd.  MfNt  Fiwe;j  vyf;l;uhd;fis
cila fk;gsp  Neh;kpd;D}l;lkilfpwJ.  mjpf  vyf;l;uhd;fisf;  nfhz;l  vNghidl;
jz;L vjph; kpd;D}l;lkilfpwJ.

,e;j  nray;ghLfspypUe;J  rpy  nghUs;fis  xd;Wld;  xd;W  Nja;f;Fk;  NghJ
vyf;l;uhd;fs; xU nghUspy; ,Ue;J kw;nwhU nghUSf;F ,khw;wkiltNjhL mit
epfu kpd;D}l;lj;ijAk; ngWfpd;wd vd;gij ehk; mwpa KbAk;.
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Neh;kpd;D}l;lk;  ngw;w  xU  fz;zhbj;  jz;bid  kw;nwhU  Neh;kpd;D}l;lk;  ngw;w
fz;zhbj;  jz;bd;  mUNf  nfhz;L  nry;Yk;  NghJ  mit  xd;iw  tpl;L  xd;W
tpyFfpd;wd.  Mdhy;  Neh;  kpd;D}l;lk;  ngw;w  fz;zhbj;  jz;bd;  mUNf  vjph;
kpd;D}l;lk;  ngw;w  vNghidl;  jz;bidf;  nfhz;L  tUk;NghJ  mit  xd;iw  xd;W
fth;fpd;wd.  jz;LfSf;fpilNa  cs;s  J}uk;  FiwAk;NghJ  tpyf;F  tpir  my;yJ
fth;r;rp tpir mjpfhpf;fpd;wJ.

vNghidl;  jz;bid fk;gspapy;  Nja;f;Fk;  NghJ fk;gspapy;  ,Uf;Fk;  vyf;l;uhd;fs;
vNghidl;  jz;bw;F  ,lkhw;wk;  milfpd;wd.  ,jdhy;  ,e;j  vNghidl;  jz;L
kpd;D}l;lk;  ngWfpwJ.  vjph;  kpd;D}l;lk;  ngw;w  vNghidl;  jz;bid  fhfpj
cUisapd;  mUfpy;  nfhz;L  tUk;NghJ  fhfpj  cUisapy;  Neh;kpd;  Jfs;fs;
cs;sjhy; vNghidl; jz;L fhfpj cUisia <h;f;fpwJ. vNghidl; jz;lhy; fhfpj
cUisiaj;  njhLk;NghJ rpy vjph;  kpd;Jfs;fshy;  vNghidl;  jz;bypUe;J fhfpj
cUisf;Ff;  flj;jg;gLfpd;wd.  vdNt  fhfpj  cUisapYs;s  vjph;kpd;Jfs;fs;
vNghidl;  jz;bYs;s  vjph;kpd;Jfs;fis  vjph;f;fpd;wd.  ,jdhy;  mit
tpyf;fkilfpd;wd.

kpd;Jfs;fis  jq;fSf;Fs;  gha  mDkjpf;Fk;  nghUs;fs;  kpd;flj;jpfs;  vdg;gLk;.
mYkpdpak;> jhkpuk; Nghd;w cNyhfq;fs; kpd; flj;jpfSf;F vLj;Jf;fhl;Lfs; MFk;.
kpd;Jfs;fis  jq;fSf;Fs;  vspjhf  gha  mDkjpf;fhj  nghUs;fs;  kpd;fhg;Gg;
nghUs;fs;  vdg;gLk;.  ug;gh;>  kuk;>  nefpopg;  nghUs;fs;  Mfpad  kpd;fhg;Gg;
nghUs;fSf;F vLj;Jf;fhl;Lfs; MFk;.

MfNt  Neubahfj;  njhLtjd;  %yKk;  xU  nghUspy;  ,Uf;Fk;  kpd;Jfs;fis
kw;nwhU  nghUSf;F  kpd;Jfs;fis  ,lkhw;wk;  nra;Ak;  Kiwf;F  flj;Jjy;  %yk;
,lkhw;wk; nra;jy; vd;W ngah;.

kpd;J}z;ly; %yk; ,lkhw;wk;:

kpd;D}l;lk;  ngwhj  nghUs;  xd;wpid  kpd;D}l;lk;  ngw;w  nghUs;  xd;wpdhy;
njhLk;NghJ  mJ  kpd;D}l;lkilfpwJ  Mdhy;>  Neubahd  njhLjy;  ,d;wpNa  xU
nghUis  kpd;D}l;lkilar;  nra;a  KbAk;.  kpd;D}l;lk;  ngw;w  xU  nghUis
kpd;D}l;lk;  ngwhj  nghUspd;  mUNf  nfhz;L  nrd;W  njhLjy;  ,d;wp  mjid
kpd;D}l;lkilar;  nra;Ak;  epfo;T  kpd;J}z;ly;  %yk;  ,lkhw;wk;  nra;jy;  vdg;gLk;.
,;k;Kiwapy;  kpd;D}l;lk;  ngw;w  nghUSf;F  mUfpy;  ,Uf;Fk;  Kidapy;  mjw;F
vjpuhd kpd;D}l;lKk; kW Kidapy; xj;j kpd;D}l;lKk; J}z;lg;gLfpd;wd.

vjph;kpd;D}l;lk;  ngw;w  nefpopj;  jz;bid  kpd;  eLepiyapy;  ,Uf;Fk;  xU  nefpopj;
jz;bd; mUfpy; nfhz;LtuTk;. vjph; kpd;D}l;lk; ngw;w jz;bid kpd;D}l;lk; ngwhj
jz;bd;  mUNf  nfhz;L  tUk;  NghJ>  kpd;D}l;lk;  ngwhj  jz;by;  ,Uf;Fk;
vjph;kpd;Jfs;fs; tpyf;fkilfpd;wd. ,jdhy; kpd;D}l;lk; milahj jz;Lg; gFjpapd;
xU gFjpapy; Neh; kpd;D}l;lk; J}z;lg;gLfpwJ. mjd; kWKidapy; vjph; kpd;D}l;lk;
J}z;lg;gLfpwJ.  ,e;jj;  jz;bid  GtpAld;  ,izf;Fk;  NghJ  midj;J
vjph;kpd;Jfs;fSk;  Gtpf;Fr;  nrd;WtpLfpd;wd.  ,jdhy;  kpd;Ndw;wk;  ngw;w  jz;bDs;
vjph; kpd;Jfs;fs; Ropahfp Neh;kpd;Jfs;fs; jz;L KOtJk; rPuhfg; gutp tpLk;.

,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;:
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mjpfsT  vjph;  kpd;D}l;lk;  (mjpf  vz;zpf;ifapyhd  vyf;l;uhd;fs;)  nfhz;l
cNyhff;  Nfhsk;  xd;Wk;  cq;fsplk;  ,Ug;gjhff;  nfhs;Nthk;.  ,e;j  ,uz;L
cNyhff;  Nfhsq;fisAk;  xU  cNyhff;  fk;gpapdhy;  ,izf;Fk;NghJ  vjph;
kpd;D}l;lk; ngw;w Nfhsj;jpy; ,Uf;Fk; $Ljyhd vyf;l;uhd;fs; Neh;kpd;D}l;lk; ngw;w
Nfhsj;ij  Nehf;fp  ghaj;  njhlq;Ffpd;wd.  ,UNfhsq;fspYk;  ,Uf;Fk;
vyf;l;uhd;fspd;  vz;zpf;if  rkkhFk;  tiu  ,e;j  epfo;T  njhlh;e;J  nfhz;Nl
,Uf;Fk;.  ,q;F  Neh;kpd;D}l;lk;  ngw;w  Nfhsk;  cah;  kpd;dOj;jk;  nfhz;ljhfTk;>
vjph; kpd;D}l;lk; ngw;w Nfhsk; Fiwe;j kpd;dOj;jk; nfhz;ljhfTk;> fUjg;gLfpwJ.
vdNt>  vyf;l;uhd;fs;  Fiwe;j  kpd;dOj;jKs;s  gFjpapypUe;J  mjpf
kpd;dOj;jKs;s  gFjpia  Nehf;fpg;  ghaj;njhlq;Ffpd;wd.  ,e;epfo;T  kpd;Ndhl;lk;
(vyf;l;uhd;fspd;  Xl;lk;)  vd;W  miof;fg;gLfpwJ.  ,uz;L  Nfhsq;fspd;

kpd;D}l;lq;fSf;F ,ilNaahd NtWghL kpd;dOj;jk; (Voltage) my;yJ kpd;dOj;j

NtWghL (Potential difference) vd miof;fg;gLfpwJ.

vyf;l;uhd;fspd;  fz;Lgpbg;gpw;F  Kd;G  Neh;kpd;Jfs;fs;  flj;jpfspd;  topahfg;
gha;tjhy;jhd;  kpd;Ndhl;lk;  Vw;gLfpwJ  vd  mwpQh;fs;  fUjpdh;.  Neh;kpd;Jfs;fs;
ghAK; jpir kuG kpd;Ndhl;lj;jpd; jpirahff; fUjg;gLfpwJ. kuG kpd;D}l;lk; cah;
kpd;dOj;jj;jpypUe;J Fiwe;j kpd;dOj;jj;ij Nehf;fpg; gha;fpwJ.

epiykpd;fhl;b:

nghUnshd;wpy;  kpd;Jfs;fs;  ,Ug;gijf;  fz;lwpag;  gad;gLk;  mwptpay;  fUtp
epiykpd;fhl;b MFk;. 1600 Mk; Mz;L tpy;ypak; fpy;gh;l; vd;w Mq;fpNya ,aw;gpay;
mwpQh;  Kjd;Kjyhf epiykpd;fhl;bia tbtikj;jhh;.  ,JNt> KjyhtJ mwptpay;
rhjdkhFk;.  jf;ifg;  ge;J  epiykpd;fhl;b>  jq;f  ,iy  epiykpd;fhl;b  vd  ,uz;L
tif epiykpd;fhl;bfs; cs;sd. ngUk;ghYk; kpd;rhuj;ijf;  flj;Jk;  nghUs;fisg;
(cNyhfk;)  gad;gLj;jp  epiykpd;fhl;bfs;  tbtikf;fg;gLfpd;wd.  Xhpd  kpd;Jfs;fs;
xd;iwnahd;W  tpyf;fpf;  nfhs;fpd;wd  kpd;D}l;lk;  ngw;w  nghUnshd;iw  cNyhff;
FkpOf;F  mUfpy;  nfhz;L  tUk;NghJ  vyf;l;uhd;fs;  mjpypUe;J  ntspNa  tUk;
my;yJ mjd; topNa cs;Ns nry;Yk;. ,jd; fhuzkhf epiykpd;fhl;bapd; cs;Ns
,Uf;Fk;  cNyhf  ,iyfs;  kpd;D}l;lkilfpd;wd.  vjph;  kpd;D}l;lkile;j  xU
nghUis  FkpOf;F  mUfpy;  nfhz;L  tUk;NghJ>  Fkpopy;  Neh;kpd;D}l;lKk;  mjd;
kWKidapy;  ,Uf;Fk;  cNyhf  ,iyfspy;  vjph;kpd;D}l;lKk;  J}z;lg;gLfpd;wd.
,uz;L cNyhf ,izfspYk; vjpnujph; kpd;D}l;lk; ,Ug;gjhy; mit xd;iw tpl;L
xd;W  tpyfpr;  nry;fpd;wd.  ,g;nghOJ  Neh;  kpd;D}l;lkile;j  nghUs;  xd;wpid
cNyhff;  FkpOf;F  mUfpy;  nfhz;L  tUk;NghJ  cNyhf  ,iyfspy;  cs;s  vjph;
kpd;D}l;lq;fs;  Nky;  Nehf;fp  efh;fpd;wd.  ,jdhy;  ,uz;L  cNyhf ,iyfSk;  Neh;
kpd;D}l;lk; ngw;W mit Kd;G NghyNt xd;iw tpl;L xd;W tpyfpr; nry;fpd;wd.

1600  Mk;  Mz;L  tpy;ypak;  fpy;gh;l; vd;gtuhy;  cUthf;fg;gl;l  epiykpd;fhl;b
nth;Nrhhpak;  vd;wiof;fg;gl;lJ.  cNyhf  Crp  xd;wpid  Nkilnahd;wpy;
njhq;ftplg;gl;bUe;j  mikg;Ng  nth;Nrhhpak;  vd;W  miof;fg;gl;lJ.  ,e;j  cNyhf
CrpahdJ mjdUNf nfhz;L tug;gLk; kpd;D}l;lk; ngw;w nghUs;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.

mikg;G:

jq;f  iy  epiykpd;fhl;b  xU  fz;zhb  [hbiaf;  nfhz;Ls;sJ.  ,jpy;  gpj;jisf;
fk;gp xd;W> xU jf;if topahf nrq;Fj;jhf nghUj;jp itf;fg;gl;Ls;sJ. gpj;jisf;
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fk;gpapd; ntspKid gpj;jisapdhy; Md xU FkpNohL ,izf;fg;gl;Ls;sJ. mjd;
kWKid [hbapDs;Ns ,Uf;Fk; ,uz;L jq;f ,iyfNshL nghUj;jg;gl;Ls;sJ.

nray;gLk; tpjk;:

kpd;D}l;lk;  ngw;w  nghUnshd;wpidf;  nfhz;L  gpj;jisf;  Fkpopidj;  njhLk;  NghJ
mjpypUf;Fk;  kpd;D}l;lk;  gpj;jisf;  Fkpo;  topahf  jq;f  ,iyfSf;F
,lkhw;wkilfpwJ. ,jdhy; ,U ,iyfSk; xd;iw tpl;L xd;W tpyfpr; nry;fpd;wd.
,uz;L ,iyfSk; xNu kpd;D}l;lj;ijg; ngw;Ws;sNj ,jw;Ff; fhuzkhFk;.

kpd;Ndw;wk;:

xU  nghUspypUe;J  kw;nwhU  nghUSf;F  kpd;Jfs;fis  ,lkhw;wk;  nra;tJ
kpd;Ndw;wk; vdg;gLk;. jq;f ,iy epiykpd;fhl;bapy; gpj;jisf; Fkpo; topahf jq;f
,iyfSf;F kpd;Jfs;fs; ,lkhw;wk; nra;ag;gLfpd;wd.

kpd;dpwf;fk;:

xNu  tifahd  kpd;D}l;lk;  ngw;w  jq;f  ,iyfs;  kpd;Jfs;fis ,oe;J  tpLtjhy;
rpwpJ Neuk; fopj;J kPz;Lk; mUfUNf tUfpd;wd. ,e;epfo;T> kpd;dpwf;fk; vdg;gLk;.
gpj;jisf;  Fkpio  xUth;  jd;  ifapdhy;  njhLk;NghJ  ,iyfspy;  ,Ue;j
kpd;Jfs;fs;  iffs;  topahf  Gtpf;Fs;  gha;fpwJ.  ,jd;  fhuzkhfTk;  kd;dpwf;fk;
eilngWfpwJ.

kpd;dy; kw;Wk; ,b:

fk;gsj;jpy; fhy;fisj; Nja;j;Jtpl;L fjtpd; ifg;gpbiaj; njhLk;NghJ kpd;djph;r;rp
Vw;gLtJ  kpd;dpwf;fk;  %yk;  eilngWfpwJ.  ifapypUe;j  vyf;l;uhd;fs;  Neh;
kpd;D}l;lk;  nfhz;l  ifg;gpbahy;  ,Of;fg;gLtjhy;  kpd;dpwf;fk;  vw;gLfpwJ.  kpd;
mjph;r;rp  vw;gLtJNghyj;  Njhd;Wk;  ,e;j  vyf;l;uhd;fspd;  efh;tpdhy;  ekJ  cly;
xUrpy  vyf;l;uhd;fis  ,of;fpwJ.  kpd;dpwf;fk;  xU  Clfj;jpy;>  nghJthf
thAf;fspy;  eilngWfpwJ.  Nkfq;fspy;  eilngwk;  kpd;dpwf;fj;jpw;F  xU  cjhuzk;
kpd;dy; MFk;.

Nkfq;fSf;fpilapNyh  my;yJ  Nfkq;fSf;Fk;  Gtpf;Fk;  ,ilapNyh  kpd;dpwf;fk;
eilngWtjhy; kpd;dy; cUthfpwJ. ,bAld; $ba kio nga;Ak;NghJ fhw;W Nky;
Nehf;fp  Ntfkhf  efh;fpwJ.  ,e;jf;  fhw;whdJ  kpfr;rpwpa  gdpg;gbfq;fis  Nky;
Nehf;fp ,Oj;Jr; nry;fpwJ. mNj Neuj;jpy; rpwpa ePh;j; Jspfs; NkypUe;J fPo; Nehf;fp
efh;fpd;wd. mit xd;Wld; xd;W NkhJk;NghJ gdpg;gbfq;fs; Neh; kpd;D}l;lkile;J
Nky; Nehf;fp efh;fpd;wd. ePh;j;Jspfs; vjph; kpd;D}l;lkile;J fPo;Nehf;fp efh;fpd;wd.

,jdhy;  Nkfq;fspd;  Nkw;gFjp  Neh;kpd;D}l;lKila  Jfs;fshYk;  fPo;gFjp
vjph;kpd;D}l;lKila  Jfs;fshYk;  epiwe;jpUf;Fk;.  ,it  ,uz;Lk;  xd;Wld;  xd;W
re;jpf;Fk; ,it ePh;j; Jspfspy; cs;s vyf;l;uhd;fis gdpg;gbfj;jpy; cs;s Neh;kpd;
Jfs;fs; <h;f;fpd;wd. ,jdhy; kpd;rhuk; cUthfp kpd;dy; Njhd;WfpwJ.

rpyNeuq;fspy;  vjph;  kpd;Jfs;fs;  epiwe;j  Nkfq;fspd;  fPo;g;gFjpahdJ  kiyfs;>
cah;e;j  kuq;fs;>  fl;llq;fs;  kw;Wk;  kdpjh;fs;  mUNf  fhzg;gLk;  Neh;kpd;
Jfs;fNshL  njhlh;G  nfhs;fpd;wJ.  ,e;j  kpd;dpwf;fk;  fhuzkhf>  mjpfg;gbahd
ntg;gk;  kw;Wk;  jPg;nghwp  cUthfp>  ehk;  fhzf;$ba  kpd;dy;  Njhd;WfpwJ.  ,e;j

kpd;dypd;  %yk;  kpfg;nghpa  mstpyhd  kpd;rhuk;  kpd;dpwf;fkile;J 30,000°C
ntg;gepiyf;Fk;  mjpfkhd  ntg;gk;  cUthfpwJ.  mjpf  mstpyhd  ,e;j
ntg;gj;jpdhy;  fhw;W  tpiuthf  tphptile;J  kPz;Lk;  tpiuthf  RUq;FfpwJ.  fhw;W
tpiuthf RUq;fp tphptjhy; mq;F xU mjph;r;rp miy cUthfp kpfg;nghpa rj;jkhf
ntspg;gLfpwJ. ,e;j rj;jk; ,b vd miof;fg;gLfpwJ.

kpd;dy;  xU  kuj;ijj;  jhf;Fk;NghJ  cUthFk;  mjpfgl;r  ntg;gj;jpdhy;  kuj;jpDs;
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cs;s ePuhdJ Mtpahfp kuk; vhpe;J tpLfpwJ.

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;  $ba  kioapd;NghJ  jpwe;j  ntspapNyh  my;yJ  kuj;jpd;
mbapNyh  epw;gijj;  jtph;f;f  Ntz;Lk;.  fPNo  mkh;e;J  jiyiaf;  Fdpe;J  nfhs;tJ
ey;yJ. mijtpl thfdq;fSf;Fs; ,Ug;gJ ghJfhg;ghdJ. thfdq;fspd;  cNyhfg;
gug;G  epiykpd;  jLg;Giwahfg;  nray;gl;L  kpd;dyhdJ  thfdj;jpw;Fs;
mkh;e;jpUg;gth;fis jhf;fhky; mJ ghJfhf;fpwJ.

Gtpj;njhLg;G:

Gtpj;njhLg;G  vd;gJ>  kpd;rhjdq;fspy;  ,Uf;Fk;  kpd;fhg;Giwfs;  gOjhFk;  NghJ
ekf;F kpd;djph;r;rp Vw;glhky; ,Ug;gjw;fhd ghJfhg;G eltbf;if MFk;. kpd;dpwf;fk;
milAk; kpd;dhw;wiy Fiwe;j kpd;jil nfhz;l fk;gpapd; %yk; Gtpf;F ,lkhw;wk;
nra;Ak; KiwNa Gtpj;njhLg;G vd;W tiuaWf;fg;gLfpwJ.

gy;NtW  %yq;fspypUe;Jk;  ekf;F  kpd;dhw;wy;  fpilf;fpwJ.  kpd;fyk;  kpd;dhw;wiy
mspf;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;F
tPLfspy;  toq;fg;gLk;  kpd;rhuj;ij  ehk;  gad;gLj;JfpNwhk;.  tPl;L  cgNahfg;
nghUs;fshd  nfhjpfyd;  kw;Wk;  kpd;ryitg;  ngl;b  Nghd;wit  nghJthf
kpd;Ndhl;lf;  fk;gp>  eLepiyf;  fk;gp  kw;Wk;  Gtpj;njhLg;Gf;  fk;gp  Mfpa  %d;W
tifahd  fk;gpfisf;  nfhz;bUf;Fk;.  Gtpj;njhLg;Gf;  fk;gpahdJ  kpd;rhjdq;fspd;
cNyhfg;  gug;NghL  ,izf;fg;gl;bUf;Fk;.  vjph;ghuhj  tpjkhf  kpd;djph;r;rp
Vw;gLtijj; jLg;gjw;fhf ,t;thW mJ ,izf;fg;gLfpwJ.

cjhuzkhf>  kpd;ryitg;  ngl;bapy;  kpd;Ndhl;lf;  fk;gpahdJ  kpd;fhg;Giw  %yk;
Kiwahfg;  ghJfhf;fg;gl;bUf;Fk;.  xUNtis  kpd;frpT  %yk;  kpd;fhg;Giw  vhpe;J
Nghdhy;  kpd;Ndhl;;lf;  fk;gpahdJ  cNyhfg;gug;igj;  njhLtjw;fhd  tha;g;Gs;sJ.
Gtpj; njhLg;Gf; fk;gpahdJ

cNyhfg;gug;gpy;  Kiwahf  ,izf;fg;gl;bUf;Fk;NghJ>  mjpfg;gbahf  tUk;
kpd;Ndhl;lk;  Gtpapy;  kpd;dpwf;fk;  nra;ag;gl;L>  kpd;  mjph;r;rpapypUe;J  ehk;
ghJfhf;fg;gLfpNwhk;.  GtpahdJ  rpwe;j  kpd;flj;jp  vd;gjhy;>  gOjile;j
kpdfhg;GiwapypUe;J frpAk; kpd;rhuk; mjd; topNa gha;e;J nry;fpwJ.

kpd;dy; flj;jp:

caukhd  fl;llq;fis  kpd;dy;  ghjpg;GfspypUe;J  ghJfhf;f  cjTk;  xU  fUtp
kpd;dy; flj;jp MFk;. ,e;j kpd;dy; flj;jpapy; xU cNyhfj; jz;lhdJ fl;llj;jpd;
Nkw;gFjpapy; fhw;Wld; njhlh;G nfhs;Sk; tz;zk; nghUj;jg;gl;bUf;Fk;. fl;llq;fs;
fl;lg;gLk;NghJ>  ,e;j  cNyhfj;  jz;Lk;  mjpypUe;J  tUk;  jhkpuf;  fk;gpAk;
fl;llj;jpd; Rth;fspy; nghUj;jg;gLk;. jhkpuf; fk;gpapd; kWKid Gtpf;F mbapYs;s
cNyhfj; jz;Lld; ,izf;fg;gl;bUf;Fk;.

kpd;dy;  tpOk;NghJ  mJ  fl;llj;jpd;  Nkw;gFjpapy;  ,Uf;Fk;  $H;KidfisAila
cNyhfj;  jz;bdhy;  ,Of;fg;gLfpwJ.  GtpAld;  ,izf;fg;gl;Ls;s  jhkpuf;  fk;gp
topahf  ,e;j  kpd;Ndhl;lk;  Gtpf;Fs;  gha;fpwJ.  kpd;dy;  jhq;fp  ,y;yhtpl;lhy;
fl;llj;jpd; kPJ kpd;dy; Neubahf tpOe;J fl;llk; Nrjkile;JtpLk;.

kpd; Rw;Wfs;:
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vjpnujph; kpd;D}l;lk; ngw;w ,uz;L cNyhff; Nfhsq;fis xU cNyhff; fk;gpapdhy;
,izf;Fk; NghJ Fiwe;j kpd;dOj;jk; nfhz;l Nfhsj;jpypUe;J mjpf kpd;dOj;jk;
nfhz;l  Nfhsj;jpw;F  vyf;l;uhd;fs;  ghaj;  njhlq;Fk;  vd;gijg;  gbj;Njhk;.
,ijg;NghyNt> kpd;dOj;j NtWghL nfhz;l xU kpd;fyj;jpd; ,U kpd;tha;fisAk;
xU  cNyhff;  fk;gpapdhy;  ,izf;Fk;NghJ  vjph;  kpd;thapypUe;J  Neh;kpd;tha;f;F
vyf;l;uhd;fs;  ghaj;njhlq;Fk;.  kpd;%yk;  xd;wpd;  xU  KidapypUe;J  kw;nwhU
Kidf;F vyf;l;uhd;fs; ghAk; ghij kpd;Rw;W vdg;gLk;.

xU  vspa  kpd;Rw;wpy;  kpd;rhu  %yk;  (kpd;fyk;)>  vyf;l;uhd;fs;  nry;tjw;fhd  ghij
(cNyhff;  fk;gp)>  Rw;wpy;  ghAk;  kpd;Ndhl;lj;ijf;  fl;Lg;gLj;Jk;  rhtp  kw;Wk;
kpd;rhuj;jhy;  nray;gLk;  xU  rhjdk;  (kpd;jil)  Mfpa  ehd;F  $Wfs;  fhzg;gLk;.
kpd;fyk;>  cNyhff;  fk;gpfs;>  rhtp  kw;WK;  kpd;  tpsf;F  Mfpait
,izf;fg;gl;Ls;sd. xU kpd;fyk; my;yJ tPLfspYs;s kpd;rhuk; ,jpy; kpd;%ykhf
gad;gLj;jg;gLfpwJ.  kpd;jil  vd;gJ  kpd;dhw;wiyg;  gad;gLj;Jk;  rhjdj;ijf;
Fwpf;fpwJ.  kpd;Rw;wpy;  kpd;Ndhl;lk;  gha;tjw;Fk;>  mij  epWj;Jtjw;Fk;  kw;Wk;
fl;Lg;gLj;Jtjw;Fk;  rhtp  gad;gLj;jg;gLfpwJ.  rhtp  %bapUf;Fk;NghJ  kpd;Ndhl;;lk;
vjph;kpd;thapypUe;J kpd;rw;wpYs;s cNyhff;  fk;gp>  kpd;  tpsf;F>  rhtp  Mfpatw;wpd;
topahfg;  gha;e;J ,Wjpapy;  Neh;kpd;thia te;jilfpwJ. kpd;tpsf;fpYs;s kpd;dpio
topahf  kpd;Ndhl;lk;  ghAk;NghJ  mJ  vhpaj;njhlq;Fk;.  ,e;j  ehd;F  $WfisAk;
,uz;L  topfspy;  ehk;  ,izf;fyhk;.  mit  njhlhpizg;G  kw;Wk;  gf;f  ,izg;G
MFk;.

<y; (Eel)  vd;w  xU  tifahd  tpyhq;F  kPd;  650  thl;];  msTf;F  kpd;rhuj;ij
cUthf;fp  kpd;djph;r;rpia  Vw;gLj;Jk;.  Mdhy;  njhlh;r;rpahf  mJ  kpd;djph;r;rpiaf;
nfhLj;Jf;  nfhz;bUe;jhy;  mjDila  clypy;  ,Uf;Fk;  kpd;D}l;lk;  KOtJkhf
kpd;dpwf;fk; mile;JtpLk;. mjd;gpd; mjidj; njhLk;NghJ kpd;djph;r;rp Vw;glhJ.

njhlhpizg;G:
xd;Wf;F Nkw;gl;l  kpd;jilfisAk;  (kpd;  tpsf;Ffs;)>  kpd;Ndhl;lk;  gha;tjw;F xNu
xU  ghijiaAk;  nfhz;Ls;s  kpd;Rw;W  njhlh;  kpd;Rw;W  vdg;gLk;.  vyf;l;uhd;fs;
kpd;fyj;jpd; xU Kidapy; njhlq;fp ve;jf; fpisfSkpy;yhj %ba kpd;Rw;wpy;> kpd;
jilfs;  (kpd;  tpsf;Ffs;)  topahfg;  gha;e;J  kpd;fyj;jpd;  kWKidiar;
nrd;wilfpd;wd.  njhlhpy;  cs;s  midj;J  kpd;$WfSk;  xd;wd;gpd;
,izf;fg;gl;Ls;sd.  ,jdhy;>  kpd;Rw;wpy;  ghAk;  kpd;Ndhl;lj;jpd;  kjpg;G  kpd;Rw;W
KOtJk;  khwhky;  ,Uf;Fk;.  Mdhy;  kpd;dOj;jj;jpd;  kjpg;ghdJ  kpd;Rw;wpYs;s
kpd;jilfspy; gphpe;J fhzg;gLfpwJ.

njhlhpizg;gpy; kpd;fyj;jpypUe;J kpd;D}l;lk; (vyf;l;uhd;) gha;tjw;F xNu xU %ba
Rw;W kl;LNk cs;sJ. ,jpy;  kpd;fyk;>  rhtp  kw;Wk;  ,uz;L kpd;tpsf;Ffs;  xd;wpd;
gpd;  xd;whf  ,izf;fg;gl;Ls;sd.  kpd;Rw;wpy;  ,uz;L  kpd;tpsf;FfSk;
,izf;fg;gl;bUf;Fk;  thpirapd;gb>  mit  xt;nthd;wpd;  topahf  vyf;l;uhd;fs;
gha;e;J  nry;yk;.,izg;gpYs;s  VNjDk;  xU  kpd;tpsf;if  ePf;fptpl;lhy;  gpw
kpd;tpsf;FfSf;F  kpd;Ndhl;lk;  gha;tJ  jilgLk;.  tpohf;fhyq;fspy;  njhlh;
kpd;tpsf;Ffis  ehk;;  mikf;fpNwhk;.  njhlh;  ,izg;gpYs;s  kpd;tpsf;FfSs;  xU
kpd;tpsf;F  gOjile;jhYk;  gpw  tpsf;FfSk;  vhpahJ.  njhlhpy;  ,izf;fg;gLk;
kpd;tpsf;Ffspd;  vz;zpf;ifia  mjpfg;gLj;Jk;NghJ  kpd;tpsf;Ffspd;  ntspr;rk;
Fiwe;J  nfhz;Nl  tUk;.  Vnddpy;>  kpd;fyj;jpYypUe;J  tUk;  kpd;  jpwd;  mjpf
vz;zpf;ifapyhd kpd;tpsf;Ffspy; gfph;e;j nfhs;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
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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 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 ,ilNa cs;s NtWghL:

njhlh; ,izg;Gr; Rw;W gf;f ,izg;Gr; Rw;W
kpd;Rw;wpYs;s midj;Jf; $WfspYk; rk
mstpyhd kpd;Ndhl;lk; ghAk;

xt;nthU  $wpYk;  ghAk;
kpd;Ndhl;lq;fspd;  $Ljy;
kpd;fydpypUe;J  ghAk;
kpd;Ndhl;lj;jpw;Fr; rkkhf ,Uf;Fk;

kpd;Rw;wpd;  xt;nthU  $WfSf;F
,ilNaahd  kpd;dOj;jq;fspd;  $Ljy;
kpd;fydpd;  kpd;dOj;jj;jpw;Fr;  rkkhf
,Uf;Fk;

kpd;Rw;wpYs;s  midj;J
$WfSf;fpilNa  cs;s  kpd;dOj;jk;
Rkkhf ,Uf;Fk;

midj;J  kpd;$WfSk;  xd;wd;  gpd;
xd;whf ,izf;fg;gl;bUf;Fk;

midj;J  kpd;$WfSk;  gf;f  ,izg;gpy;
,izf;fg; gl;bUf;Fk;

VNjDk;  xU  Gs;spapy;  ,izg;G
jilgl;lhy;  kpd;  Rw;wpd;  topahf
kpd;Ndhl;lk; ghahJ

VNjDk;  xU  kpd;$W  nray;glhky;
,Ue;jhYk;  kw;w  kpd;$Wfs;  topahf
kpd;Ndhl;lk; ghAk;

tpsf;Ffisg;Nghy; gf;f ,izg;gpy; kpd;tpsf;Ffs; kq;fp vhptjpy;iy. Vnddpy;> xU
kpd;Rw;Wg;  ghijapy;  ,Uf;Fk;  kpd;dOj;j  NtWghLjhd;  midj;J
kpd;Rw;Wg;ghijfspYk; ,Uf;Fk;.

%d;W kpd;tpsf;Ffs; gf;f ,izg;gpy; ,izf;fg;gl;Ls;sjhff; fUJNthk;. xt;nthU

kpd;tpsf;fpdpilNa V vd;w kpd;dOj;jk; cs;sjhfTk; xt;nthU kpd;tpsf;fpYk; I1,
I2,  I3vd;w  kpd;Ndhl;lq;fs;  gha;tjhfTk;  vLj;Jf;nfhz;lhy;>  kpd;fydpypUe;J  ghAk;

kpd;Ndhl;lkhdJ (I),  %d;W  kpd;jilfspd;  topahfg;  ghAk;  kpd;Ndhl;lj;jpw;Fr;
rkkhf ,Uf;Fk;.

I = I1 + I2 + I3

kpd;Ndhl;lj;jpd; tpisTfs;:

xU  flj;jpapd;  topahf  kpd;Ndhl;lk;  ghAk;NghJ  mJ  xUrpy  tpisTfis
Vw;gLj;JfpwJ.  ,it  kpd;Ndhl;lj;jpd;  tpisTfs;  vd;W  miof;fg;gLfpd;d.
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kpd;Ndhl;lj;jpd; ,e;j tpistpdhy; kpd;dhw;wyhdJ ntg;g Mw;wy;> ,ae;jpu Mw;wy;>
fhe;j Mw;wy;> Ntjp Mw;wy; vd gy;NtW Mw;wy;fshf khw;wkilfpd;wJ.

kpd;Ndhl;lj;jpd; Ntjp tpisT:
cNyhfq;fs; kpd;rhuj;ijf; flj;Jk; vd;gij ehk; mwpNthk;. ,e;jr; nray;ghL %yk;
jputg;nghUs;fSk;  kpd;rhuj;ijf;  flj;Jk;  vd;gij  ehk;  mwpaKbfpwJ.  fiury;
xd;wpd;  topNa  kpd;rhuj;ijr;  nrYj;Jk;NghJ  fiurypy;  rpy  Ntjptpidfs;
cz;lhfpd;wd.  ,e;j  Ntjptpidfs;  kpd;rhuj;ijf;  flj;Jk;  vyf;l;uhd;fis  cz;L
gz;Zfpd;wd.  ,JNT  kpd;Ndhl;lj;jpd;  Ntjp  tpisT  MFk;.  fiurypd;  topahf
kpd;Ndhl;lj;ijr;  nrYj;Jk;NghJ  fiurypy;  ,Uf;Fk;  %yf;Wfs;  Neh;  kw;Wk;  vjph;
kpd;  madpfshf  Ntjpr;  rpijtiltJ  kpd;dhw;gFj;jy;  vdg;gLk;.  kpd;dhw;gFj;jy;
gy;NtW  Jiwfspy;  gad;gLfpwJ.  cNyhfq;fis  mtw;wpd;  jhJg;nghUs;fspypUe;J
gphpj;njLj;jy;  kw;Wk;  J}a;ikg;gLj;Jjypy;  kpd;dhw;gFj;jy;  kw;Wk;
J}a;ikg;gLj;Jjypy;  kpd;dhw;gFj;jy;  Kiw gad;gLj;jg;gLfpwJ. kpd;dhw;  gFj;jypd;
kpf Kf;fpakhd gad; kpd;Kyhk; G+Rjy; MFk;.

kpd;Kyhk; G+Rjy;:

kpd;Ndhl;lj;jpd;  Ntjptpistpd;  nghJthd  gad;ghL  kpd;Kyhk;  G+Rjy;  MFk;.
kpd;Ndhl;lj;ijg;  ghar;  nra;tjd;  %yk;>  xU  cNyhfj;jpd;  glyj;ij  kw;nwhU
cNyhfj;jpd; Nkw;gug;gpy; gbaitf;Fk; epfo;T kpd;Kyhk; G+Rjy; vdg;gLk;.

kpd;Kyhk;  G+Rjy; gy;NtW Jiwfspy;  gad;gLfpwJ. cWjpj;  jd;ikf;fhf ghyq;fs;
kw;Wk;  thfdq;fspy;  ehk;  ,Uk;gpidg;  gad;gLj;JfpwNwhk;.  Mdhy;  ,Uk;gpd;kPJ
mhpkhdk;  Vw;gl;L  mJ  JUg;gpbf;fpwJ.  ,Uk;gpd;  kPJ  Vw;gLk;  mhpkhdk;  kw;Wk;
JUg;gpbj;jiyj; jtph;g;gjw;fhf mjd; kPJ Jj;jehfg;glyk;l G+rg;gLfpwJ. mJNghy>
FNuhkpak;  gsgsg;Gj;  jd;ikAilaJ.  mJ  vspjpy;  JUg;gpbg;gjpy;iy.  vspjpy;
,jd;kPJ  fPwy;  tpohJ.  Mdhy;.  FNuhkpak;  tpiy  cah;e;jJ.  NkYk;>  FNuhkpaj;ij
kl;LNk  gad;gLj;jp  Kw;wpYkhf  xU  nghUis  cUthf;Ftjw;F  mjpf  nryT
Vw;gLk;.  vdNt>  thfdq;fspd;  cjphp  ghfq;fs;>  Foha;fs;>  vhpthA  vhpfyd;fs;
kpjptz;bapd;  ifg;gpbfs;>  thfdq;fspd;  rf;fuq;fs;  Mfpatw;iw  tpiy  kypthd
cNyhfj;jhy; nra;J> gpwF mjd; kPJ FNuhkpak; Nkw;G+r;rhf G+rg;gLfpwJ.

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

flj;jpapd;  topahf  kpd;Ndhl;lk;  ghAk;NghJ>  mjpy;  efUk;  vyf;l;uhd;fSf;Fk;>
mjpYs;s %yf;$WfSf;Fk;  ,ilNa Fwpg;gplj;jFe;j  mstpy;  cuha;T eilngWk;.
,e;j  epfo;tpd;  NghJ  kpd;dhw;wy;  ntg;g  Mw;wyhf  khw;wg;gLfpwJ.  ,JNt
kpd;Ndhl;lj;jpd;  ntg;g  tpisT  MFk;.  mt;thW  cUthFk;  ntg;gj;jpd;  msT
mf;fk;gpahy; toq;fg;gl;l kpd;jiliag; nghWj;J mikAk;.

jhkpuf;  fk;gp  Fiwe;j  msT  kpd;jiliaf;  nfhz;bUg;gjhy;>  mJ  vspjpy;
ntg;gkiltjpy;iy. mNj rkak; kpd;tpsf;Ffspy; gad;gLj;jg;gLk; lq;];ld; my;yJ
epf;Nuhk;  Mfpatw;wpd;  nky;ypa fk;gpfs;  mjpf kpd;jiliaf; nfhz;Ls;sd. vdNt>
mit vspjpy; ntg;gkilfpd;wd. ,jdhy;jhd; lq;];ld; fk;gpia kpd;tpsf;FfspYk;>
epf;Nuhk;  fk;gpia  nghUs;fis  ntg;gg;gLj;jg;  gad;gLk;  tPl;L  cgNahfg;
nghUs;fspYk;  gad;gLj;JfpNwhk;.  kpd;rhuj;jpd;  ntg;gtpistpid  gy;NtW
rhjdq;fspy; fhzKbAk;. mtw;Ws; rpy fPNo jug;gl;Ls;sd.

kpd; cUfp:

Fiwthd  cUFepiy  nfhz;l  nts;sPak;  kw;Wk;  fhhPak;  fye;j  cNyhff;
fyitapdhy;  jahhpf;fg;gl;l  Jz;Lf;  fk;gpNa  kpd;  cUfp  MFk;.  ,jid
kpd;Rw;Wf;fspy;  ,izf;fyhk;.  ,J  xU  Fwpg;gpl;l  msT  kpd;rhuj;ij  kl;LNk
gad;gLj;jf;$baJ. mjpf mstpyhd kpd;Ndhl;lk; ,jd; topahfg; ghAk;NghJ> ,J
#lhfp  cUfptpLfpd;wJ.  ,J  Fiwe;j  cUFepiyiaf;  nfhz;Ls;sjhy;  vspjpy;
cUfp  kpd;Rw;iw  jpwe;j  Rw;whf;fptpLk;.  ,jdhy;>  kpd;rhjdq;fs;  gOjhtJ
jtph;f;fg;gLfpwJ.
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kpd; rikaw;fyd;:
kpd;  rikaw;fyDf;Fs;  ,Uf;Fk;  fk;gpr;RUspy;  kpd;Ndhl;lk;  ghAk;NghJ  mJ
#lhtjhy;>  rikaw;fyDk;  #lhfpwJ.  ,jdhy;  ntspg;gLk;  ntg;g  Mw;wiy
ntg;gf;flj;jy; %ykhf rikaw;fyd; ngWfpwJ.

kpd; nfhjpfyd; (Electric kettle):

nfhjpfydpd;  mbg;gFjpapy;  ntg;gNkw;Wk;  rhjdk;  itf;fg;gl;bUf;Fk;.  ntg;gNkw;Wk;
rhjdj;jpypUe;J  ntspg;gLk;  ntg;gk;  jputk;  KOtJk;  ntg;gr;rydk;  %yk;
guTfpd;wdJ.

kpd; ,];jphpg;ngl;b:

ntg;gNkw;Wk;  rhjdj;jpd;  topahf  kpd;Ndhl;;lk;  ghAk;NghJ  cUthFk;  ntg;gkhdJ>
mbg;gFjpapYs;s  fdkhd  cNyhfg;  gl;ilf;Ff;  flj;jg;gLfpwJ.  ,jdhy;>  mjd;
ntg;gepiy mjpfhpf;fpwJ. ,e;j ntg;g Mw;wy; Milfisj; Nja;f;f cjTfpwJ.
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9THmwptpay;

myF– 4
kpd;D}l;lKk; kpd;Ndhl;lKk;

mwpKfk;:

epiw>  ePsk;  Mfpatw;iwg;  NghyNt  kpd;D}l;lKk;  midj;Jg;  gUg;nghUs;fSf;Fk;
chpa  xU  mbg;gilg;  gz;ghFk;.  gUg;nghUs;fs;  midj;Jg;  mZf;fshYk;>
%yf;$WfshYk;  Mdit vd;gJ ehk;  mwpe;jNj.  mZf;fs;  vyf;l;uhd;>  GNuhl;lhd;>
epA+l;uhd;  Mfpa  Jfs;fisf;  nfhz;Ls;sd.  ,aw;ifapy;>  vyf;l;uhd;fs;  vjph;
kpd;D}l;lKk;>  GNuhl;lhd;fs;  Neh;  kpd;D}l;lKk;  ngw;Ws;sd.  epA+l;uhd;fSf;F
kpd;Rik ,y;iy. ,e;j kpd;D}l;lq;fspd; ,af;fNk kpd;Ndhl;lk; MFk;. jw;fhyj;jpy;
kpd;rhuk;  vd;gJ Kf;fpakhd Mw;wy;  %yq;fSs;  xd;whf tpsq;FfpwJ.  kpd;D}l;lk;>
kpd;Ndhl;lk;> kpd;Rw;Wg; glq;fs; kw;Wk; kpz;Nlhl;lj;jpd; tpisTfs;

kpd;D}l;lq;fs;:
mZtpw;Fs; mZf;fU cs;sJ. mjDs; Neh; kpd;D}l;lk; nfhz;l GNuhl;lhd;fSk;>
kpd;D}l;lk;  mw;w  epA+l;uhd;fSk;  cs;sd.  NkYk;  mZf;fUitr;  Rw;wp  vjph;
kpd;D}l;lk;  ngw;w  vyf;l;uhd;fs;  Rw;wp  tUfpd;wd.  vt;tsT  GNuhl;lhd;fs;
cs;sdNth  mttsT  vyf;l;uhd;fSk;  XH;  mZtpDs;  ,Ug;gjhy;  nghJthf
midj;J mZf;fSk; eLepiyj;jd;ik cilad.

XH;  mZtpypUe;J  vyf;l;uhd;  ePf;fg;gl;lhy;>  mt;tZ  Neh;  kpd;D}l;lj;ijg;  ngWk;>
mJNt  Neh;  madp  vdg;gLk;.  khwhf>  XH;  vyf;l;uhd;  Nrh;f;fg;gl;lhy;  mt;tZ vjph;
kpd;D}l;lj;ijg; ngWk; mJNt vjph; madp vdg;gLk;.

nefpop  rPg;gpdhy;  cq;fs;  jiyKbia rPtpa gpd;>  mr;rPg;G  rpW fhfpjj;Jz;Lfisf;
fth;tijg;  rPg;gpdhy;  jiyKbia  jplkhfr;  rPTk;  NghJ>  cq;fs;  jiyKbapdpd;W
vyf;l;uhd;fs;  ntspNawp  rPg;gpd;  Edpfis  milfpd;wd.  vyf;l;uhd;fis  ,oe;jjhy;
Kb Neh;  kpd;D}l;lj;ijAk;  vyf;l;uhd;fisg;  ngw;wjhy;  rPg;G vjph;  kpd;D}l;lj;ijAk;
milfpd;wd.

kpd;D}l;lj;ij mstpLjy;:

kpd;D}l;lk;  $Yhk;  vd;w  mytpdhy;  mstplg;gLfpwJ.  mjd;  FwpaPL C.  XH;
vyf;l;uhdpd;  kpd;D}l;lk;  kpfr;rpwpa  kjpg;GilaJ.  vyf;l;uhdpd;  kpd;D}l;lk;  (e  vd;W
Fwpg;gplg;gLk;)  mbg;gil  myfhff;  fUjg;gLfpwJ.  mjd;  kjpg;G e  =  1.6 ×10-19C.
vdNt>  ve;jnthU  kpd;D}l;lKk; (q)  mbg;gil  kpd;D}l;lkhd  vyf;l;uhdpd;

kpd;D}l;lj;jpd; (e) KO vz; klq;fhfNt ,Uf;Fk; vd;gij ,J Fwpf;fpwJ.

mjhtJ>q = ne ,q;F n vd;gJ xU KO vz;

nray;Kiwapy;>μC (ikf;Nuh$Y}k;) nC (NeNdh$Y}k;) kw;Wk; pC(gpNfh$Y}k;) Mfpa
kpd;D}l;l myFfis ehk; gad;gLj;JfpNwhk;.

1 μC = 10-6C  1 nC = 10-9C kw;Wk; 1 pC = 10-12C

,ay;ghfNt>  kpd;D}l;lq;fs;  $l;ly;  gz;gpw;F  cl;gl;lit.  mjhtJ>  XH  mikg;gpd;
nkhj;j  kpd;D}l;lkhdJ  mjpYs;s  midj;J  kpd;D}l;lq;fspd;  Fwpapay;  $l;Lj;

njhiff;Fr;  rkk;.  vLj;Jf;fhl;lhf>  Xh;  mikg;gpy;>+5C kw;Wk; -2C Mfpa  ,U

kpd;D}l;lq;fs;  ,Ug;gjhf  itg;Nghk;.  mt;tikg;gpd;  nkhj;j  kpd;D}l;lk;; (+5C)  +  (-
2C) = +3C MFk;.
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,U  Gs;sp  kpd;D}l;lq;fSf;F  ,ilapy;  Vw;gLk;  epiykpd;dpay;  tpir  epA+l;ldpd;
%d;whtJ tpjpapd; mbg;gilapy; ,aq;FfpwJ. xU kpd;D}l;lj;jpd; kPJ Vw;gLk; tpir
tpidahfTk;  ,d;ndhU  kpd;D}l;lj;jpd;  kPJ  vw;gLk;  tpir  vjph;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;.

xU  Gs;spapy;  itf;fg;gLk;  xuyF  Neh;  kpd;D}l;lj;jpdhy;  czug;gLk;  tpirNa
mg;Gs;spapy;  kpd;Gyk;  vdg;gLk;.  Neh;  kpd;D}l;lk;  xd;W  kpd;Gyj;jpd;  jpirapNyNa

tpiriag; ngWk;; vjph; kpd;D}l;lk; xd;W kpd; Gyj;jpd; jpirf;F vjpuhf tpiriag;
ngWk;.

kpd;dOj;jk;:
kpd;D}l;lq;fSf;fpilNa  kpd;tpir  (ftUk;  tpirNah  my;yJ  tpul;L  tpirNah)
,Ue;jhYk;>  mit  me;j  epiyapNyN  ,Uj;jg;gl;Ls;sd  xU  kpd;D}l;lj;ijr;  Rw;wp
xU  kpd;Gyk;  ,Uf;Fk;  vd;gij  ehk;  mwpNthk;.  ,g;Gyj;jpDs;  ,Uf;Fk;  gpwpnjhU
kpd;D}l;lk; tpiria czUk; kWjiyahf Kjy; kpd;D}l;lKk; tpiria czUk;.
,k;kpd;D}l;lq;fis epiyepWj;jp XH; mikg;ghf itf;f Ntiy nra;ag;gl Ntz;Lk;.
,jd; tpisthf 'kpd;dOj;jk;' vd;wnjhU mstPL Njhd;WfpwJ.

midj;J  kpd;tpirfSf;Fk;  vjpuhf  xuyF  Neh;  kpd;D}l;lk;  xd;iw  xU  Fwpg;gpl;l
Gs;spf;Ff; nfhz;L tur; nra;ag;gLk; Ntiy kpd;dOj;jk; vdg;gLk;.

kpd;Ndhl;lk;:

kpd;D}l;lk;  ngw;w  nghUs;  xd;wpw;F  flj;Jk;  ghij  mspf;fg;gl;lhy;>  vyf;l;uhd;fs;
mjpf  kpd;dOj;jj;jpypUe;J  Fiwthd  kpd;dOj;jj;jpw;F  mg;ghij  topNa
gha;fpd;wd.  nghJthf  kpd;dOj;j  NtWghlhdJ>  xU  kpd;fyj;jpdhNyh  my;yJ
kpd;fy  mLf;fpdhNyh  toq;fg;gLfpwJ.  vyf;l;uhd;fs;  efUk;NghJ  kpd;D}l;lk;
cUthtjhff;  $WfpNwhk;.  mjhtJ>  kpd;D}l;lkhdJ  efUk;  vyf;l;uhd;fshy;
cUthfpwJ.

kpd;Ndhl;lj;jpd; jpir:
vyf;luhd;fspd;  fz;Lgpbg;Gf;F  Kd;  Neh;  kpd;D}l;lq;fspd;  ,af;fj;jpy;  jhd;
kpd;Ndhl;lk; mlq;fpAs;sJ vd;W mwptpayhsh; ek;gpdh;. ,J jtW vd;gij ,g;NghJ
ehk;  mwpe;jpUe;jhYk;  ,f;fUj;J  ,d;Dk;  gutyhf  ,Ue;J  tUfpwJ.  NkYk;>
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vyf;l;uhdpd;  fz;Lgpbg;Gf;Fg;  gpd;dUk;  kpd;Ndhl;lj;ijg;  gw;wpa mbg;gilg;  Ghpjypy;
vt;tpj  ghjpg;Gk;  Vw;gltpy;iy.  Neh;  kpd;D}l;lq;fspd;  ,af;fk;  'kuG  kpd;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;thia  ePskhd  Nfhl;Lj;Jz;bdhYk;  vjph;  kpd;thia
rpwpa  Nfhl;Lj;Jz;bdhYk;  Fwpg;gh;.  kpd;fy  mLf;F  vd;gJ  xd;Wf;F  Nkw;gl;l
kpd;fyq;fspd; njhFjpahFk;.

kpd;Ndhl;lj;ij mstpLjy;:
kpd;Ndhl;lj;jpd;  kjpg;ig  mstpl;L  mjd;  vz;zsit  ek;khy;  Fwpg;gpl  KbAk;.
kpd;Rw;wpd;  xU  Gs;spia  xU  tpdhbapy;  fle;J  nry;Yk;  kpd;D}l;lq;fspd;  kjpg;Ng

kpd;Ndhl;lk;  vdg;gLk;.  mjhtJ>  fk;gpapd;  xUFwpg;gpl;l  FWf;Fntl;Lg;  gug;ig q
msT kpd;D}l;lk; t fhyj;jpy; fle;jpUe;jhy;> kpd;Ndhl;lj;jpd; msT>I = q/t

kpd;Ndhl;lj;jpd; S.I.  myF  Mk;gpah;  mjd;  FwpaPL A.  1  Mk;gpah;  vd;gJ

fk;gpnahd;wpd; FWf;Fntl;Lg; gug;ig 1 tpdhbapy; 1 $Y}k; mstpyhd kpd;D}l;lk;
flf;Fk; NghJ cUthFk; kpd;Ndhl;lk; MFk;.

1 Mk;gpah; = 1 $Y}k; / 1 tpdhb (my;yJ)

1A = 1 C/1s = 1 C s-1.

xU kpd;Rw;wpy;  mikAk;  kpd;Ndhl;lj;jpd;  kjpg;ig  mstpl  cjTk;  fUtp  mk;kPl;lh;
vdg;gLk;.

ve;j  kpd;Rw;wpy;  kpd;Ndhl;lj;ij  mstpl  Ntz;LNkh  mjpy;  Mk;kPl;liu

njhlhpizg;gpy;  ,izf;f  Ntz;Lk;  mk;kPl;lhpd;  rptg;G  Kidapd; (+) topNa

kpd;Ndhl;lk; Eioe;J fUg;G Kidapd; (-) topNa ntspNaWk;.

fk;gpnahd;wpd;  FWf;Fntl;Lg;  gug;ig  25  $Y}k;  mstpyhd  kpd;D}l;lk;  50  tpdhb
fhyj;jpy; fle;J nrd;why; mjdhy; tpisAk; kpd;Ndhl;lj;jpd; msT vd;d?
jPh;T:

I = q/t = (25 C) /(50 s) = 0.5 C/s = 0.5 A

tpsf;F  xd;wpd;  topNa  ghAk;  kpd;Ndhl;lk; 0.2A.  tpsf;F  xU  kzp  Neuk;
vhpe;jpUe;jhy;> mjd; topNa gha;e;j nkhj;j kpd;D}l;lj;jpd; kjpg;G vd;d?
jPh;T:

    I = q/t; q = I t
 1 kzp = 1 ×60 × 60 = 3600 s
          q = I t = 0.2 A × 3600 s = 720 C

kpd;dpaf;Ftpir:
ePh;  epug;gg;gl;l  xU  Fohapd;  ,U  KidfSk;  ,izf;fg;gl;Ls;sjhff;  fUJNthk;.
KOtJk;  epuk;gpapUg;gpDk;>  ePh;  jhdhfNt  me;jf;  FohapDs;  Rw;wptu  KbahJ.

khwhf>  ,iwg;ghd; (pump)  xd;iw  Fohapy;  ,izj;jhy;>  mJ  ePiuj;  js;Stjd;
%yk; FohapDs; ePNuhl;lk; fhzg;gLk;. ,aq;Fk; ePiuf; nfhz;L> gad;gLk; tifapy;

Ntiy  nra;a  ,aYk;.  ePH;r;rf;fuk;  xd;iw  ,ilapy;  nghUj;jpdhy;>  mJ  RoYk;;
mjd; %yk; nghwpfis ,af;f KbAk;.

mJNghy>  xU  tl;l  tbt  jhkpuf;fk;gp  vyf;l;uhd;fshy;  epuk;gp  cs;sJ.  vdpDk;>
mit  ve;jf;  Fwpg;gpl;l  jpirapYk;  ,aq;Ftjpy;iy.  mtw;iw  Fwpg;gpl;l  xU
jpirapy;  ,af;f> tpir nghUj;jpdhy;>  mJ RoYk; mjd; %yk; nghwpfis ,af;f
KbAk;.
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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;.

xU  kpd;fyj;jpd;  kpd;dpaf;F  tpir 1.5V.  0.5C.  kpd;D}l;lj;ij  me;j  kpd;Rw;iwr;
Rw;wp mDg;gj; Njitg;gLk; Mw;wy; vt;tsT?
jPh;T:

ε = 1.5 V; q = 0.5 C
ε  = W/q; W = ε× q  = 1.5 × 0.5 = 0.75 J

kpd;dOj;j NtWghL:
ehk;  kpd;fyj;jpd;  xU  KidAld;  ,d;ndhU  Kidia  kl;Lk;  fk;gp  nfhz;L
,izg;gJ  ,y;iy.  nghJthf>  xU  kpd;  tpsf;ifNah>  rpW  kpd;  tprpwpiaNah
my;yJ VNjDk; xU kpd; fUtpiaNah ,izj;j gpd; mjd; topNa kpd;Ndhl;lj;ij
nrYj;JfpNwhk;.  ,jdhy;>  kpd;fyk;  my;yJ  kpd;dhw;wy;  %yj;jpYs;s  Fwpg;gpl;l
msT  kpd;dhw;wy;  xspahw;wyhfNth>  ve;jpu  Mw;wyhfNth>  ntg;g  Mw;wyhfNth
khw;wg;gLfpJ.  kpd;  tpsf;F  (my;yJ  ,ju  gpw  kpd;  fUtpfs;)  topahfr;  nry;Yk;
xt;nthU $Y}k; kpd;D}l;lj;jpdhYk; gpw tiffshf khw;wg;gLk; kpd;dhw;wypd; msT
me;j  kpd;  fUtpf;Ff;  FWf;Nf  cUthFk;  kpd;dOj;j  NtWghl;ilr;  rhh;e;Nj

,Uf;fpwJ. kpd;dOj;j NtWghl;bd; FwpaPL V.
V = W/q

,q;F>W  vd;gJ  nra;ag;gl;l  Ntiy>  mjhtJ  gpw  tif  Mw;wy;fshf  khw;wg;gl;l

kpd;dhw;wypd;  msT  ([_ypy;)  MFk;.q  vd;gJ  kpd;D}l;lj;jpd;  msT  ($Y}kpy;).

kpd;dOj;j NtWghL kw;Wk; kpd;dpaf;F tpir ,it ,uz;bw;FNk S.I myF Nthy;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;.
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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.

kpd;jilapd; SI myF Xk; kw;Wk; mjd; FwpaPL ΩMFk;. 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;.

epiyahd  kpd;jilaq;fs;  xU  Fwpg;gpl;l  khwh  kjpg;Gila  kpd;jiliaf;
nfhz;bUf;Fk;.  khWk;  kpd;jilaq;fSk;  kpd;jil  khw;wpfSk;  ekf;Fj;  Njitg;gLk;
kjpg;Gila kpd;jilfisg; ngWk; tz;zk; khw;wpaikf;ff; $bajhf ,Uf;Fk;

Fwpg;G:
kpd;dpaf;F tpir – kpd;dOj;j NtWghL ,uz;bw;Fkhd NtWghL.
,uz;ilANk  mstpl  Nthy;l;  vd;w  myifNa  gad;gLj;Jtjhy;  ,itapuz;Lk;
xd;W  Nghyj;  Njhd;Wk;.  Mdhy;  cz;ik  mJty;y.  kpd;dhw;wy;  %yk;  xd;W
kpd;Rw;wpd;  topNa  kpd;Ndhl;lj;ijr;  nrYj;jhj  epiyapy;  mjd; KidfSf;Ff;
FWf;Nf  fhzg;gLk;  kpd;dOj;jq;fspd;  NtWghL  kpd;dpaf;F  tpir  vdg;gLk;.
khwhf>  kpd;dhw;wy;  %ykhdJ  kpd;fUtpfspd;  topahfNth  my;yJ  xU
kpd;Rw;wpNyh kpd;Ndhl;lj;ijr;  nrYj;Jk;  epiyapy;  mjd; KidfSf;Ff;  FWf;Nf
fhzg;gLk; kpd;dOj;jq;fspd; NtWghL kpd;dOj;j NtWghL vdg;gLk;.

kpd;Rw;Wg; glk;:
kpd;  fk;gpapizg;igf;  Fwpf;fTk;  kpd;Rw;Wfs;  njhlh;ghd  fzf;Ffisj;  jPh;;f;fTk;>
kpd;Rw;Wg; glq;fs; tiuag;gLfpd;wd.
xU kpd;Rw;Wg; glj;jpd; ehd;F Kf;fpaf; $Wfshtd:
1. kpd;fyk;
2. ,izg;Gf; fk;gp
3. rhtp
4. kpd;jil my;yJ kpd;gS
,ijj;  jtpu>  gpw  kpd;  fUtpfSk;  xU  kpd;  Rw;wpy;  gad;gLj;jg;glyhk;.  mtw;iwf;
Fwpg;gjw;F  rPuhd  FwpaPl;L  Kiw  cUthf;fg;gl;Ls;sJ.  xU  FwpaPl;L  nkhopiaf;
fw;gJ  Nghy;  ,ijAk;  fw;why;>  kpd;Rw;Wg;  glq;fisg;  Ghpe;J  nfhs;tJ  vspJ.
kpd;Rw;Wfspy; nghJthf gad;gLj;jg;gLk; FwpaPLfs; rpy nfhLf;fg;gl;Ls;sd.

kpd;Rw;Wf;fspy; gad;gLj;jg;gLk; nghJthd FwpaPLfs;;



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

gy;NtW kpd;Rw;Wfs;:

,U  kpd;Rw;WfisAk;   ,U  kpd;  tpsf;Ffs;  njhlhpizg;gpYk;  gf;f  ,izg;gpYk;
,izf;fg;gl;Ls;sd. mtw;iwg; gw;wp jd;j;jdpahff; fhz;Nghk;.

njhlh; ,izg;Gfs;:

njhlhpizg;gpy;  ghAk;  kpd;Ndhl;lj;ij  ,t;tif  ,izg;gpy;  xt;nthU  fUtpAk;
(my;yJ  kpd;jilAk;)  xd;iwaLj;J  xd;whf  xNu  jlj;jpy;  ,izf;fg;gLfpd;wd.
njhlhpizg;gpy;  kpd;D}l;lk;  gha;tjw;F  xNunahU  ghij  kl;LNk  cs;sJ.

njhlhpizg;gpy; nry;Yk; kpd;Ndhl;lk; (I)khwhky; ,Uf;Fk; vd;gij ,jpypUe;J ehk;
mwpayhk;.  mjhtJ  njhlhpizg;gpYs;s  kpd;Rw;wpy;  midj;Jg;  Gs;spfspYk;
xNuasT kpd;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
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my;yJ  kpd;jilaj;jpNyh  vyf;l;uhd;fs;  ,aq;Fk;  NghJ  mit  jilia
vjph;nfhs;fpd;wd.  ,ijf;  flf;f  Ntiy  nra;ag;gl  Ntz;Lk;.  ,JNt  ntg;g
Mw;wyhf  khw;wg;gLfpwJ.  kpd;dhw;wy;  ntg;g  Mw;wyhf  khw;wg;gLk;  ,e;epfo;T  [_y;
ntg;gNkwy; my;yJ [_y; ntg;gtpisT vdg;gLk;. Vnddpy;> ,t;tpisit [_y; vd;w
mwptpaywpQh;  tphpthf  Ma;T  nra;jhh;.  kpd;ryitg;  ngl;b>  ePH;  #Nlw;wp>  (nuhl;b)
tWjl;L  cs;spl;l  kpd;ntg;grhjdq;fspd;  mbg;gilahf  ,t;tpisNt  tpsq;FfpwJ.
kpd;  ,izg;Gf;  fk;gpfspy;  $l  rpwpjsT  kpd;jil  fhzg;gLtjhy;jhd;  ve;jnthU
kpd; rhjdKk; ,izg;Gf; fk;gpAk; gad;gLj;jpa gpd; #lhff; fhzg;gLfpd;wd.

ftdk; (vr;rhpf;if):

ntg;g  tpisT>  Ntjp  tpisT  Ma;Tfis 9V kpd;dpaf;F  tpir  nfhz;l

kpd;fyq;fisf;  nfhz;Ljhd;  nra;a  Ntz;Lk;.  Vnddpy; 9V kpd;fyk;  kpd;
mjph;r;rpiaj; juhJ.

tPLfspy;  nfhLf;fg;gLk; 220  V khWkpd;Ndhl;lj;ijg;  gad;gLj;jf;  $lhJ.  mt;thW
gad;gLj;jpdhy;> ngUk; kpd; mjph;r;rp Vw;gl;L cly; ngUkstpy; ghjpf;fg;glf;$Lk;.

ghjpasT  jhkpu  ry;Ngl;L  fiuryhy;  epug;gg;gl;l  FLitia  vLj;Jf;  nfhs;sTk;.
cyh; kpd; fyj;jpy; gad;gLj;jg;gLk; fhh;gd; jz;il vLf;fTk;. mjd; xU Kidapy;
,izg;Gf;  fk;gpiar;  Rw;wTk;.  jbkdhd  jhkpuf;fk;gp  xd;iw  vLj;J  Rj;jk;  nra;J
gpd;dh; Rj;jayhy; ed;F mbj;J mijj; jl;ilahf;fTk;. jhkpuf;fk;gp kw;Wk; fhh;gd;
jz;L  ,uz;ilANk  jhkpu  ry;Ngl;Lf;  fiurypy;  mkpo;j;jTk;.  fhh;gd;  jz;il
kpd;fyj;jpd;  vjph;  kpd;thAlDk;  jhkpuf;fk;gpia  Neh;  kpd;thAlDk;  ,izf;fTk;.
fhh;gd;  jz;Lk;  jhkpuf;fk;gpAk;  mUfpy;  cs;sthWk;  mNj  rkak;  xd;iwNahd;W
njhlhj  tz;zKk;  ghh;j;Jf;nfhs;sTk;.  rw;W  nghWj;jpUe;J  ghh;f;fTk;.  rpwpJ
Neuj;jpw;Fg;  gpwF  fhh;gd;  jz;bd;  kPJ  jhkpug;  gbtj;ijf;  fhzyhk;.  ,JNt
kpd;dhw;G+r;R  (my;yJ  kpd;  Kyhk;  G+Rjy;)  vdg;gLk;.  ,J  kpd;Ndhl;lj;jpd;  Ntjp
tpistpdhy; Vw;gLk; epfo;thFk;.

,Jtiu  ehk;  ghh;j;j  epfo;Tfspy;  kpd;Ndhl;lk;  vyf;l;uhd;fspdhy;  kl;LNk
flj;jg;gLtijf;  fz;Nlhk;.  Mdhy;>  jhkpu  ry;Ngl;Lf;  fiurypy;  kpd;Ndhl;lk;
ghAk;NghJ  vyf;l;uhd;  kw;Wk;  jhkpu  Neh;  madp  ,uz;LNk  kpd;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;gF  jputk;'  vdg;gLk;.  fiurypy;
mkpo;j;jg;gLk;  Neh;  kpd;tha;  "MNdhL"  vdTk;  vjph;  kpd;tha;  "NfhNjhL"  vdTk;
miof;fg;gLfpd;wd.  ,q;F Fwpg;gplg;gl;l  Ma;tpy;  jhkpuf;fk;gp  MNdhlhfTk;  fhh;gd;
jz;L NfNjhlhfTk; nray;gLfpd;wd.

kdpj  clypy;  kpd;D}l;lj;  Jfs;fspd;  ,af;fj;jhy;  kpfTk;  typik  Fd;wpa
kpd;Ndhl;lk; cUthfpwJ. ,ij euk;G ,izg;g irif vd;gh;. ,j;jifa iriffs;
kpd;  Ntjpr;nray;fshy;  cUthfpd;wd.  %isapypUe;J  gpw  cWg;GfSf;F  euk;gpay;
kz;lyk; %ykhf ,it gazpf;fpd;wd.

kpd;Ndhl;lj;jpd; fhe;j tpisT:
kpd;Ndhl;lk;  jhq;fpa  flj;jp>  mjw;Ff;  Fj;jhd  jpirapy;  xU  fhe;jg;Gyj;ij
cUthf;FfpwJ.  ,ijNa  kpd;Ndhl;lj;jpd;  fhe;j  tpisT  vd;gh;.  ma;h;];nll;

(Oersted)  vd;w  mwptpaywpQhpd;  fz;Lgpbg;G  kw;Wk;  tyJif  fl;iltpuy;  tpjp
Mfpait  ,e;jg;  Gj;jfj;jpy;  'fhe;jtpay;  kw;Wk;  kpd;fhe;jtpay;'  vd;w  myfpy;
tphpthf toq;fg;gl;Ls;sJ.

kpd;Ndhl;lj;jpd;  jpir  tyJif  fl;il  tpuypdhy;  fhz;gpf;fg;gLfpwJ.
kpd;Ndhl;lj;jpd;  jpir  tyJif  fl;iltpuypy;  jpirapYk;  fhe;jg;Gyj;jpd;  jpir
tyJifapd; kw;w tpuy;fspd; jpirapYk; ,Uf;Fk;.

kpd;Ndhl;lj;jpd; tiffs;:
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ek;  md;whl  tho;tpy;  ,U  tpj  kpd;Ndhl;lq;fis  ehk;  gad;gLj;JfpNwhk;.  mit:

Neh;jpir kpd;Ndhl;lk; (dc) kw;Wk; khWjpir kpd;Ndhl;lk; (ac)

Neh;jpir kpd;Ndhl;lk;:

kpd;Rw;Wfspy;  kpd;Ndhl;lkhdJ  mjpf  kpd;dOj;jj;jpypUe;J  Fiwe;j
kpd;dOj;jj;jpw;F>  Neh;  kpd;D}l;lq;fs;  ,aq;Fk;  jpirapy;  ,Uf;Fk;  vd;gij  ehk;
mwpNthk;.  cz;ikapy;>  vyf;l;uhd;fs;  kpd;fyj;jpd;  vjph;  kpd;thapypUe;J  Neh;
kpd;tha;f;F efh;fpd;wd. ,U KidfSf;fpilNa kpd;dOj;j NtWghl;il epiyepWj;j
kpd;fy  mLf;F  gad;gLfpwJ.  Neh;jpir  kpd;Ndhl;lj;jpd;  %yq;fspy;  xd;W  kpd;fy
mLf;F  MFk;.  xNu  jpirapy;  kpd;D}l;lq;fs;  ,aq;Ftjhy;  Vw;gLtNj  Neh;jpir
kpd;Ndhl;lk;  MFk;.  Neh;jpir  kpd;Ndhl;lj;jpd;  gpw  %yq;fs;  #hpa  kpd;fyq;fs;>
ntg;g  kpd;dpul;ilfs;  MfpadthFk;.  Neh;kpd;Ndhl;lj;ijf;  Fwpf;Fk;
nfhLf;fg;gl;Ls;sJ.

gy  kpd;dZr;  Rw;Wfs;  Neh;jpir  kpd;Ndhl;lj;ijg;  gad;gLj;Jfpd;wd.  Neh;jpir
kpd;Ndhl;lj;ijg; gad;gLj;jp Ntiy nra;Ak; fUtpfs; rpy ifNgrp> thndhypg;ngl;b>
kpd; tpirg;gyif> kpd;rhu thfdq;fs; cs;sp;l;ld MFk;.

khWjpir kpd;Ndhl;lk;:

kpd;  jilaj;jpNyh  my;yJ  kpd;  nghUspNyh  kpd;Ndhl;lj;jpd;   jpir  khwp  khwp
,aq;fpdhy;  mJ khWjpir kpd;Ndhl;lk;  vdg;gLk;.  fhyj;ijg;  nghWj;J mJ ird;
tbt  Kiwapy;  khWk;  ,ay;GilaJ.  ,e;j  khWghl;il  mjph;ntz;  vd;w  gz;igf;
nfhz;L  tpthpf;fyhk;.  xU  tpdhbapy;  khW  kpd;Ndhl;lj;jpy;  Vw;gLk;  KO
Row;rpfisNa mjph;ntz; vd;gh;.  khW kpd;Ndhl;lj;jpy;  vyf;l;uhd;fs;  xNu jpirapy;
,aq;Ftjpy;iy.  Vnddpy;>  kpd;  Kidfs;  mjpf  kw;Wk;  Fiwe;j  kpd;dOj;j
kjpg;gpid  khwp  khwp  milfpd;wd.  vdNt>  fk;gpapy;  khWjpir  kpd;Ndhl;lk;  ghAk;
NghJ  vyf;l;uhd;fs;  Kd;Dk;  gpd;Dkhf  ,aq;Ffpd;wd.  khWjpir  kpd;Ndhl;lk;
nfhLf;fg;gl;Ls;sJ.

ek;  tPLfSf;F  toq;fg;gLk;  kpd;Ndhl;lk;  khWjpir  kpd;Ndhl;lkhFk;.  Neh;jpir
kpd;Ndhl;lj;jpy; kl;LNk ,aq;ff;$ba rhjdq;fis khWjpir kpd;Ndhl;lj;jpy; ,af;f
Ntz;Lnkdpy;> Kjypy; khWjpir kpd;Ndhl;lj;ij Neh;jpir kpd;Ndhl;lkhf khw;w xU
fUtp  Njit.  mjw;Fg;  gad;gLk;  fUtpf;F  jpUj;jp  vd;W  ngah;.  tof;fj;jpy;
,f;fUtpia  kpd;fy  jpUj;jp  my;yJ  ,zf;fp  (nghUj;jp)  vd  miog;gh;.  khwhf>
Neh;jpir kpd;Ndhl;lj;ij khWjpir kpd;Ndhl;lkhf khw;wg; gad;gLk; fUtp Neh;khw;wp
(my;yJ Gul;b) vdg;gLk;. (Neh;jpir kw;Wk; khWjpir Rw;Wf;fspy; gad;gLj;jg;gLk;.

Neh;jpir kpd;Ndhl;lj;jpw;F Nkw;gl;l khWjpir kpd;Ndhl;lj;jpd; ed;ikfs;:

khWjpir  kpd;Ndhl;lj;jpd;  kpd;dOj;j  kjpg;ig  kpd;khw;wp  vd;w  nghwpiaf;  nfhz;L
vspjpy;  khw;w  ,aYk;.  mjpf  njhiyTfSf;F  khWjpir  kpd;Ndhl;lj;ij
mDg;Gifapy;  Vw;W  kpd;khw;wpfisf;  nfhz;L  kpd;dOj;jj;ij  cah;j;jpa  gpd;
mDg;Gk;NghJ  Mw;wy;  ,og;G  ntFthff;  FiwfpwJ.  Neh;jpir  kpd;Ndhl;lj;ij
mt;thW  mDg;g  ,ayhJ.  khWjpir  kpd;Ndhl;lj;ij  vspjpy;  Neh;jpir
kpd;Ndhl;lkhf  khw;w  ,aYk;.  Neh;jpir  kpd;Ndhl;lj;ij  cUthf;Ftij  tpl
khWjpir kpd;Ndhl;lj;ij cUthf;Fjy; vspJ. gy tiffspy; gad;gLk; kpd;fhe;jj;
J}z;liy khWjpir kpd;Ndhl;lj;jpdhy; cUthf;f KbAk;.

Neh;jpir kpd;Ndhl;lj;jpd; ed;ikfs;:

kpd;Kyhk;  G+Rjy;>  kpd;  J}a;ikahf;Fjy;>  kpd;dr;R  thh;j;jy;  Mfpatw;iw  Neh;jpir
kpd;Ndhl;lj;ijf;  nfhz;L  kl;LNk  nra;a  ,aYk;.  Neh;  kpd;D}l;l  tbtpy;  kl;LNk
kpd;rhuj;ij Nrkpf;f ,aYk;.
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,e;jpahtpy;>  tPLfSf;Fg;  gad;gLj;jg;gLk;  khW kpd;Ndhl;lj;jpd;  kpd;dOj;jk;  kw;Wk;

mjph;ntz; KiwNa 220 V, 50 Hz MFk;. khwhf> mnkhpf;f If;fpa ehLfspy; mit

KiwNa 110V kw;Wk; 60 Hz MFk;.

kpd;rhuj;jpdhy; tpisAk; Mgj;JfSk; Kd;ndr;rhpf;if eilKiwfSk;:
kpd;rhuj;jpdhy; tpisAk; rpy Mgj;Jfs; gpd;tUkhW:

1. Nrjkile;j  kpd;fhg;G:  ntw;Wf;fk;gpiaj;  njhlhjPH;fs;>  ghJfhg;Gf;
ifAiwfis  mzpe;J  nfhz;Nlh  kpd;  fhg;Gila  Kf;fhypapy;  epd;W
nfhz;Nlh my;yJ ,ug;gh; fhyzpfis mzpe;J nfhz;Nlhjhd; kpd;rhuj;ijf;
ifahs Ntz;Lk;.

2. kpd;  nghUj;Jtha;fspy;  kpifg;ghuNkw;wy;:  xNu kpd;  nghUj;Jthapy;  gy kpd;
rhjdq;fisg; nghUj;jhjPh;fs;.

3. nghUj;jkw;w  Kiwapy;  kpd;  rhjdq;fisg;  gad;gLj;Jjy;:  kpd;  rhjdq;fis
mtw;wpd;  tiuasTf;Fj;  jFe;jthW  gad;gLj;j  Ntz;Lk;.  cjhuzk;:

fhw;Wg;gjdp  nghUj;Jk;  Gs;sp  njhiyf;fhl;rpg;  ngl;b  nghUj;Jk;  Gs;sp (Air
conditioner  point) njhiyf;fhl;rp  ngl;b  nghUj;Jk;  Gs;sp>  ikf;Nuh  miy
mLg;G nghUj;Jk; Gs;sp cs;spl;lit.

4. <ug;gjk;  kpf;f  #oy;:  kpd;rhuk;  cs;s  ,lq;fis  ePNuh  my;yJ  <ug;gjNkh
,y;yhky;  cyh;e;Js;sthW itj;Jf;  nfhs;sTk;.  Vnddpy;  mJ kpd;frptpw;F
toptFf;Fk;.

5. Foe;ijfSf;F  vl;Lk;  tifapy;  itj;jy;:  kpd;rhuj;jpdhy;  Foe;ijfSf;F
Mgj;J Vw;glh tz;zk; kpd; nghUj;Jtha;fis itf;f Ntz;Lk;.

cyh;e;;j  epiyapy;  kdpj  clypd;  kpd;jil  Vwf;Fiwa  1>00>000  Xk;.  ek;  clypy;
jz;zPh;  ,Ug;gjhy;> kpd;  jilapd;  kjpg;g  rpy  E}W  Xk;  Mff;  Fiwe;J  tpLfpwJ.
vdNt>  xU  kdpj  cly;  ,ay;gpNyNa  kpd;Ndhl;lj;ijf;  flj;Jk;  ew;flj;jpahf
cs;sJ.  MfNt>  kpd;rhuj;ijf;  ifahSk;  NghJ  ehk;rpy  Kd;ndr;rhpf;if
eltbf;iffisf; filgpbf;f Ntz;Lk;.
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10th mwptpay;

myF– 4 kpd;Ndhl;ltpay;

mwpKfk;

kpd;rhuk; gw;wp cq;fs; fPo; tFg;Gf;fspy; Vw;fdNt gbj;jpUg;gPu;fs;. xU flj;jp
topahf  kpd;D}l;lq;fspd;  ,af;fj;ij  gw;wpf;  $WtJ  kpd;Ndhl;lk;  MFk;.
kpd;Ndhl;lk;  vd;gJ  xUtifahd  Mw;wy;.  kpd;Ndhl;lj;jpd;  gad;fs;  ek;  md;whl
tho;tpy;  ,d;wpaikahjjhfTk;>  jtpu;f;f  KbahjjhfTk;  ,Uf;fpwJ.  tPLfs;>  fy;tp
epWtdq;fs;> kUj;Jtkidfs; kw;Wk; njhopw;rhiyfs; Nghd;wtw;wpy; kpd;Ndhl;lj;jpd;
gad;fs;  gw;wp  ePq;fs;  mwpe;jpUg;gPu;fs;.  ,g;ghlj;jpy;  kpd;Ndhl;lk;  gw;wpAk;
kpd;Ndhl;lj;jpdhy; Vw;gLk; tpisTfs; gw;wpAk; ghu;f;f ,Uf;fpNwhk;.

kpd;Ndhl;lk;

xU  flj;jp  (jhkpuf;fk;gp)  topahf  ghAk;  kpd;D}l;lq;fspd;  (vyf;l;uhd;fspd;)
,af;fNk kpd;Ndhl;lk; MFk;. xU fhy;tha; topahf XLk; ePiu Nghy my;yJ cau;
mOj;j  gFjpapypUe;J  Fiwe;j  mOj;jg;gFjpia  Nehf;fp  tPRk;  fhw;wpidg;Nghy>
vyf;l;uhd;fs; flj;jpapd; topahf gha;e;J nry;tij kpd;Ndhl;lk; vd;fpNwhk;.

kpd;Ndhl;lj;jpd;  jpirahdJ  vyf;l;uhd;fspd;  ,af;fj;jpw;F  vjpu;  jpirapy;>
cau;  kpd;dOj;jj;jpy;  ,Uf;Fk;  Neu;kpd;  Kidapy;  ,Ue;J Fiwe;j kpd;dOj;jj;jpy;
,Uf;Fk; vjpu;Kid Nehf;fp ,Uf;Fk;.

kpd;Ndhl;lj;jpd; tiuaiw

kpd;Ndhl;lk; I  vd;Dk;  vOj;jhy;  Fwpf;fg;gLfpwJ.  flj;jp  xd;wpd;  xU
gFjpapd;  topNa kpd;D}l;lq;fs;  ghAk;  tPjk;  kpd;Ndhl;lk;  vd tiuaWf;fg;gLfpwJ.
mjhtJ XuyF Neuj;jpy;  flj;jpapd;  xU FWf;F ntl;Lg;  gFjpia fle;J nry;Yk;
kpd;D}l;lq;fspd;  msT  kpd;Ndhl;lkhFk;.  xU  flj;jpapd;  FWf;F  ntl;Lg;  gFjp

topahf Q  msT  kpd;D}l;lk; ‘t’  fhyj;jpy;  fle;J  nrd;why;  mjpy;  ghAk;
kpd;Ndhl;lkhdJ

QI =
t

kpd;Ndhl;ljpd; SI myF

kpd;Ndhl;lj;jpd; SI myF  Mk;gpau;  (A).  xU  $Yk;  kpd;D}l;lk;  xU  tpehb
Neuj;jpy; flj;jpapd; vjhtJ xU FWf;Fntl;Lg; gFjp topahf fle;J nry;Yk; NghJ
mf;flj;jpapy; ghAk; kpd;Ndhl;lk; xU Mk;gpau; vd tiuaiw nra;ag;gLfpwJ. vdNt

1 Mk;gpau; = 1 $Yk;

1 tpehb

jPu;f;fg;gl;l fzf;F 1

12  $Yk;  kpd;D}l;lk;  5  tpehb  Neuk;  xU  kpd;tpsf;fpd;  topahf  gha;fpwJ
vdpy; mjd; topNa nry;Yk; kpd;Ndhl;lj;jpd;msT vd;d?

jPu;T :
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kpd;D}l;lk; Q  =  12  $Yk;>  fhyk; t  =  5  tpehb.  vdNt>  kpd;Ndhl;lk;

12
5

= =
QI = 2.4A
t

.

kpd;Rw;W

kpd;Rw;W  vd;gJ  kpd;Ndhl;lj;ij  jd;  topNa  nry;y  mDkjpf;Fk;  gy  kpd;
$Wfspd;  tiyaikg;G  nfhz;L  cUthf;fg;gl;l  xU  %ba  Rw;W  my;yJ
ghijahFk;. kpd;rhjdq;fisAk; kpd;D}l;lj;jpd; %ykhd kpd;fyj;ijAk; ,izf;Fk;
ghijfshf  kpd;fk;gpfs;  gad;gLj;jg;gLfpd;wd.  kpd;fyk;>  kpd;  tpsf;F>  rhtp
Mfpaitfisf; nfhz;L cUthf;fg;gl;l xU vspa kpd;Rw;W.

,e;j  kpd;Rw;wpy;  rhtp  %bapUf;Fk;  NghJ  kpd;tpsf;F  xspu;fpwJ.  rhtp
jpwe;jpUf;Fk;  NghJ  kpd;tpsf;F  xspuhJ.  vdNt>  kpd;Ndhl;lk;  nry;tjw;F  mjd;
Rw;Wg;ghij  %lg;gl  Ntz;Lk;.  kpd;Ndhl;lk;  gha;tjw;F  Njitahd  kpd;dOj;j
NtWghl;bid  kpd;fyk;  toq;FfpwJ.  vyf;l;uhd;fs;  kpd;fyj;jpd;  vjpu;kpd;
KidapypUe;J Neu;kpd; Kidf;F nry;fpwJ.

kpd;$W kpd;$wpd; gad;ghL FwpaPL
kpd;jilahf;fp kpd;  Rw;wpy;  ghAk;

kpd;Ndhl;lj;jpd; msit epu;zak;
nra;a gad;gLfpwJ.

kpd;jil khw;wp kpd;Ndhl;lj;jpd;  msit
Nju;e;njLf;f gad;gLfpwJ.

mk;kPl;lu; kpd;Ndhl;lj;ij mstpl

Nthy;l; kPl;lu; kpd;dOj;j NtWghl;il mstpl

fhy;tNdh kPl;lu; kpd;Ndhl;lj;jpd;  jpiria
fz;lwpa

ilNahL ilNahbd; gy;NtW gad;ghLfis
cau; tFg;Gfspy; gbf;fyhk;

Xspkpd; ilNahL

(LED)
LED apd;  gy;NtW  gad;ghLfis
cau; tFg;Gfspy; gbf;fyhk;.

jiu ,izg;G kpd;  rhjdq;fis  ghJfhf;f
gad;gLfpwJ.  kpd;dOj;jj;ij
mstpl  Fwpg;G  Gs;spahf
nray;gLfpwJ.

kpd;Nfhl;lj;jpd;  jpirahdJ  Neu;kpd;  kpd;D}l;lj;jpd;  jpirapd;  ,Uf;Fk;.
my;yJ vjpu;  kpd;Ndhl;lk;  nry;Yk;  jpirf;F vjpu;  jpirapy;  mike;jpUf;Fk;  vdTk;
$wyhk;. vdNt> kpd;Ndhl;lj;jpd; jpirahdJ xU kpd;Rw;wpy; Neu;kpd; KidapypUe;J
vjpu;kpd; Kidia Nehf;fp ,Uf;Fk;.

kpd; $Wfs;

kpd;Rw;  wpy;  kpd;fyd;>  kpd;tpsf;F  kw;Wk;  rhtp  Nghd;w  gy  kpd;$Wfs;
cs;sd.  ,e;j  kpd;$Wfs;  midj;Jk;  Fwpg;gpl;l  FwpaPLfshy;  Fwpf;fg;gLfpd;wd.
,e;j  FwpaPLfis  gad;gLj;jp  xU  kpd;Rw;wpid  mikg;gJ  vspJ.  nghJthf
gad;gLj;jg;gLk; rpy kpd;$WfSk; mtw;wpd; FwpaPLfSk; NkNy nfhLf;fg;gl;Ls;sJ.

kpd;dOj;jk; kw;Wk; kpd;dOj;j NtWghL
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ePNuhl;lk; kw;Wk; fhw;Nwhl;lk; gw;wp Vw;fdNt fPo; tFg;Gf;fspy; gbj;jpUg;gPu;fs;.
xU  jpz;k  nghUspy;  ,uz;L  Gs;spfSf;fpilNa  ntg;gepiy  NtWghL  ,Ue;jhy;
kl;LNk mjd; topahf ntg;gk; ghAk; vd;gJ cq;fSf;F njhpAk;. ,Nj Nghd;W xU
flj;jpapy;  ,U  Gs;spfSf;fpilNa  kpd;dOj;j  NtWghL  ,Ue;jhy;  kl;LNk  me;j
flj;jpapy;  kpd;D}l;lk;  ghAk;.  xU  flj;jpapy;  kpd;D}l;lkhdJ  cau;  kpd;dOj;j
Gs;spapypUe;J Fiwe;j kpd;dOj;j Gs;spf;F ghAk;.

kpd;dOj;jk;

xU  Gs;spapy;  kpd;dOj;jk;  vd;gJ  XuyF  Neu;kpd;D}l;lj;ij  Kbtpy;yh
njhiytpy; ,Ue;J kpd;tpirf;F vjpuhf mg;Gs;spf;F nfhz;Ltu nra;ag;gLk; Ntiy
vd tiuaWf;fg;gLfpwJ.

kpd;dOj;j NtWghL

,U  Gs;spfSf;F  ,ilNa  cs;s  kpd;dOj;j  NtWghL  vd;gJ  xU
Gs;spapypUe;J kw;nwhU Gs;spf;F XuyF Neu;  kpd;D}l;lj;ij kpd;  tpyf;F tpirf;F
vjpuhf efu;j;j nra;ag;gLk; Ntiy vd tiuaWf;fg;gLfpwJ.

Q vd;w  kpd;D}l;lj;ij A  vd;w  Gs;spapypUe;J B  vd;w  Gs;spf;F  efu;j;jp

cs;sjhf  fUJNthk;.  ,e;j  kpd;D}l;lj;ij A  apypUe;J B  f;F  efu;j;Jtjw;F

nra;ag;gl;l Ntiy W vd nfhs;Nthk;. A kw;Wk; B f;F ,ilNa cs;s kpd;dOj;j
NtWghL fPo;f;fz;l rkd;ghl;bypUe;J ngwg;gLfpwJ.

( )Q
WV = nra; ag; gl; l Ntiy ( )

kpd; dOj;j NtWghL ( )
kpd;D}l; lk;

,uz;L Gs;spfSf;F ,ilNa cs;s kpd;dOj;jq;fspd; NtWghl;ilAk;

kpd;dOj;j  NtWghL  vd  $wyhk;. VA  kw;Wk; VB  vd;gJ  Gs;sp A  kw;Wk; B  ,y;
cs;s  kpd;dOj;jq;fs;  vd  nfhz;lhy;  ,t;tpuz;L  Gs;spfSf;F  ,ilNaAs;s
kpd;dOj;j NtWghL

V = VA - VB (VA> VBvdpy;)

V = VB – VA (VB> VAvdpy;)

Nthy;l;

kpd;dOj;jk; kw;Wk; kpd;dOj;j NtWghl;bd; myF Nthy;l; (V)

xU  $Yk;  Neu;kpd;Ndhl;lj;ij  xU  Gs;spapypUe;J  kw;nwhU  Gs;spf;F
kpd;tpirf;F  vjpuhf  vLj;Jr;nry;y  nra;ag;gLk;  Ntiyapd;  msT  xU  [_y;  vdpy;
mg;Gs;spfSf;fpilNa cs;s kpd;dOj;j NtWghL xU Nthy;l; MFk;.

1 Nthy;l;
1

=
[_y;

1 $Yk;

jPu;f;fg;gl;l fzf;F 2

10  $Yk;  kpd;D}l;lj;ij  xU  kpd;Rw;wpYs;s  ,uz;L  Gs;spfSf;fpilNa

efu;j;j  nra;ag;gLk;  Ntiy  100J  vdpy;  mg;Gs;spfSf;fpilNa  cs;s  kpd;dOj;j
NtWghL vd;d?

jPu;T:
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kpd;D}l;lk;>Q = 10 $Yk;

nra;ag;gl;l Ntiy W = 100 J

kpd;dOj;j NtWghL V = 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;j
NtWghL Mfpatw;wpw;fpilNaahd njhlu;gpid epWtpdhu;. ,JNt Xk; tpjp vdg;gLk;.

,t;tpjpapd;gb  khwh  ntg;gepiyapy;>  flj;jp  xd;wpd;  topNa  ghAk;  rPuhd
kpd;Ndhl;lk;  flj;jpaiupd;  KidfSf;fpilNa  cs;s  kpd;dOj;j  NtWghl;bw;F
Neu;jftpy; mikAk;.

I  V. vdNt> 1 V
R

æ ö
ç ÷
è ø

 khwpyp.

,e;j khwpyp kjpg;G
1
R
 MFk;.

vdNt>
1 V
R

æ ö
ç ÷
è ø

I=

V = IR

,q;F R  vd;gJ  kpd;jilahFk;.  xU  Fwpg;gpl;l  nghUSf;F  (v.fh  epf;Nuhk;)

Fwpg;gpl;l  ntg;gepiyapy;  kpd;jil  xU  khwpyp  MFk;.  kpd;dOj;j  NtWghL V  Ak;

kpd;Ndhl;lk; I  Ak;  xd;Wf;nfhd;W  Neu;jftpy;  miktjhy; V kw;Wk; I  ,ilNaahd
tiuglk; xU Neu;NfhL MFk;.

xU nghUspd; kpd;jil:

epf;Nuhk; fk;gp xd;wpid vLj;J mjid xU kpd;fyk;> rhtp kw;Wk; kd; jil khw;wp
Mfpatw;Wld;  njhluhf  ,izf;fTk;.  rhtp  %ba  epiyapy;  kpd;  jil  khw;wpapy;
khw;wk;  nra;J  gy;NtW  kpd;dOj;jq;fSf;f  kpd;Ndhl;lj;ij  fzf;fpLq;fs;.

cq;fSf;F  fpilj;j
1
V
d;  kjpg;G  khwpypahf  ,Ug;gij  ftdpAq;fs;.  ,Nj

Nrhjidia  epf;NuhKf;F  gjpyhf  jhkpu  fk;gpapid  gad;gLj;jp  nra;J  ghUq;fs;.

,q;Fk;
1
V
d;  kjpg;G  khwpypahf  ,Ue;jhYk;>  xNu  kpd;dOj;j  NtWghl;Lf;F

kpd;Ndhl;lj;jpd; kjpg;G khWgLtij ftdpAq;fs;. ,J Nghy jhkpu fk;gpf;F gjpyhf
mYkpdpa  fk;gpia  gad;gLj;Jk;NghJk;  xNu  kpd;dOj;j  NtWghl;Lf;F
kpd;Ndhl;lj;jpd; kjpg;G khWgLtij ftdpAq;fs;

xNu  kpd;dOj;jjpw;F  ntt;NtW  nghUs;fSf;F  ntt;NtW  kpd;Ndhl;l  kjpg;G
fpilj;jpUg;gJ>  ntt;NtW  nghUs;fSf;F  kpd;jil  kjpg;G  nt;Ntwhf  ,Uf;Fk;
vd;gij fhl;LfpwJ.

xU  nghUspd;  topahf  kpd;D}l;lq;fs;  gha;e;J  nry;tij  my;yJ  kpd;Ndhl;lk;
gha;tij vjph;f;Fk; gz;G me;j nghUspd; kpd;;jil MFk;.

xU  nghUspd;  kpd;jil  vd;gJ  xU  nghUspd;  topNa  kpd;D}l;lk;  gha;tij
(mjhtJ kpd;Ndhl;lk; nry;tij) vjph;f;Fk; gz;ghFk;. ,J ntt;NtW nghUs;fSf;F
nt;Ntwhf ,Uf;Fk;
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Xk; tpjpapypUe;J
1
V R= vd vOjyhk;.

flj;jp  xd;wpd;  KidfSf;F  ,ilg;gl;l  kpd;dOj;j  NtWghl;bw;Fk;  mjd;  topNa
nry;Yk;  kpd;D}l;lj;jpw;Fk;  ,ilNaAs;s  jfT  flj;jpapd;  kpd;jil  vd
tiuaWf;fg;gLfpwJ.

kpd;jilapd; myF

kpd;jilapd; SI myF Xk; MFk;. ,JW vd;Dk; FwpaPl;lhy; Fwpf;fg;gLfpwJ.

xU  flj;jpapd;  KidfSf;fpilNa  cs;s  kpd;dOj;j  NtWghL  xU  Nthy;l;lhf
,Uf;Fk; NghJ flj;jpapy; nry;Yk; kpd;Ndhl;lk; xU Mk;gpah; vdpy; mjd; kpd;jil
xU Xk; MFk;.

1 Xk; = 1
1
Nthy; l;

Mk; gpah;
jPh;f;fg;gl;l fzf;F 3
30  Nthy;l;  kpd;dOj;j  NtWghL  nfhz;l  xU  flj;jpapd;  KidfSf;F  ,ilNa  2
Mk;gpah; kpd;Ndhl;lk; nry;fpwJ vdpy; mjd; kpd;jilia fhz;f.

jPh;T:

flj;jpapy; nry;Yk; kpd;Ndhl;lk; I = 2 A,
kpd;dOj;j NtWghL V = 30 V

Xk; tpjpapd; gb R = V
I

vdNt R = 30 15
2

= W

kpd;jil vz; kw;Wk; kpd;flj;J vz;
kpd;jil vz;

xU flj;jpapd; kpd;jilahdJ (R) mjd; ePsj;jpw;F (L) Neh;jftpYk;> FWf;Fntl;L

gug;gpw;F (A) vjph jftpYk; mikAk;.

1,R L R
A

a a

LR
A

a

vdNt>
LR
A

r=

r vd;gJ xU khwpyp> ,J flj;J nghUspd; jd; kpd;jil vz; vdg;gLk;.

rkd;ghL 4.4 ypUe;J
RA
L

r =

L = 1m, A = 1m2vdpy; Rr =
vdNt  XuyF  ePsKk;  XuyF  FWf;ntl;L  gug;Gk;  nfhz;l  flj;jp  xd;W
kpd;Ndhl;lj;jpw;F  Vw;gLj;Jk;  kpd;jil  mf;flj;jp  nghUspd;  jd;kpd;jil  vz;  vd
tiuaWf;fg;gLfpwJ.

,jd; myF Xk; kPl;lh; (Ωm)
xU  flj;jpapd;  kpd;jil  vz;  vd;gJ  mjd;  topNa  ghAk;  kpd;Ndhl;lj;jpid
vjph;f;Fk;  jpwid  Fwpf;Fk;  msT  MFk;.  xU  Fwpg;gpl;l  cNyhf  nghUSf;F
kpd;jil vz; khwpyp MFk;.
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kpd; flj;J jpwd; kw;Wk; kpd; flj;J vz;:

xU  nghUspd;  topahf  kpd;D}l;lq;fs;  gha;e;J  nry;tij  my;yJ  kpd;Ndhl;lk;
gha;tij mDkjpf;Fk; gz;G me;j nghUspd; kpd;flj;J jpwd; MFk;.

kpd;  jilapd;  jiyfPop  kpd;flj;J  jpwd;  vd  tiuaWf;fg;gLfpwJ.  vdNt>  xU

flj;jpapd; kpd; flj;Jjpwd; G vd;gJ

G = 1
R

,jd; myF ohm-1,J mho vdTk; Fwpg;gplg;gLfpwJ.
kpd;jil vz;zpd; jiyfPop kpd;flj;J vz; vdg;gLk;.

1s
r

=

,jd; myF Xk;-1 kP-1 ,J Nkh kP-1 vdTk; Fwpg;gplg;gLfpwJ.

xU Fwpg;gpl;l  flj;jp  nghUSf;F ,J xU khwpyp  MFk;.  kpd;  flj;jp  vz;  vd;gJ
xU flj;jpapd; topNa ghAk; kpd;Ndhl;lj;jpid mDkjpf;Fk; jpwid Fwpf;Fk; msT
MFk;.  rpy  nghUs;fs;  kpd;Ndhl;lj;ij  ed;F  flj;Jk;.  v.fh.  jhkpuk;>  mYkpdpak;
Kjypad.  rpy  nghUs;fs;  kpd;rhuj;ij  flj;jhJ  (fhg;ghd;fs;)  v.fh.  fz;zhb>
kuf;fl;il>  ,ug;gh;   Kjypad.  fhg;ghd;fis  tpl  flj;jpfSf;F  kpd;  flj;jp  vz;
mjpfk;.  Mdhy;  kpd;  jil  vz;zhdJ  fhg;ghd;fis  tpl  flj;jpfSf;F  FiwT.
nghJthf gad;gLk; rpy nghUs;fspd; kpd;jil vz; kjpg;G nfhLf;fg;gl;Ls;sJ.

rpy nghUs;fspd; kpd;jil vz;:

nghUspd; jd;ik nghUs; kpd;jil vz; (Ωm)
flj;jp jhkpuk; 1.62 × 10-8

epf;fy; 6.84 ×10-8

FNuhkpak; 12.9 × 10-8

fhg;ghd;fs; fz;zhb 1010 Kjy; 1014

,ug;gh; 1013 Kjy; 1016

jPH;f;fg;gl;l fzf;F 4
10  kPl;lh;  ePsKk;>   FWf;Fntl;L  gug;Gk;  nfhz;l  fk;gpapd;  kpd;jil  2  Xk;  vdpy;
mjd; 1. kpd;jil vz;> 2. kpd;flj;J jpwd; kw;Wk; 3. kpd; flj;jp vz; Mfpatw;iw
fhz;f.

jPh;T:

ePsk;>L = 10 kP> kpd;jil>R = 2 Xk;
FWf;Fntl;L gug;G>A = 2× 10-7 m2

kpd;jil vz;>
72 2 10

10
RA
L

r
-´ ´

= =

kpd;flj;J jpwd; G = 1 1 0.5
2

mho
R

= =

kpd; flj;J vz; 8
1 1

4 10
s

r -= =
´

= 0.25 ×108 Nkh kP-1

epf;Nuhk; vd;gJ kpf cah;e;j kpd;jil vz; nfhz;l xU flj;jpahFk;. ,jd; kjpg;G

1.5 ×10-6 W m. vdNt ,J kpd;  ryitg;  ngl;b>  kpd;  #Nlw;wp  Nghd;w ntg;gNkw;Wk;
rhjdq;fspy; gad;gLfpwJ.
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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:

xU kpd;Rw;wpy; njhlh; ,izg;G vd;gJ kpd;$Wfis xd;wd; gpd; xd;whf ,izj;J
xU  %ba  Rw;iw  cUthf;FtJ  MFk;.  njhlh;  Rw;wpy;  kpd;Ndhl;lkhdJ  xNu  xU
%ba  Rw;wpd;  topahf  ghAk;.  ,e;j  %ba  $w;wpy;  cs;s  VNjDk;  xU  Gs;spapy;
,izg;G  jig;gl;lhy;  kpd;Rw;wpd;  topahf  kpd;Ndhl;lk;  ghahJ.  vdNt  Rw;wpy;
,izf;fg;gl;Ls;s  kpd;  rhjdq;fs;  Ntiy  nra;ahJ.  tpohf;fspy;  gad;gLj;jg;gLk;
xspUk;  njhlh;  tpsf;Ffs;  njhlh;  ,izg;gpy;  ,izf;fg;gl;bUf;Fk;.  vdNt>  kpd;
jilahf;fpfs; njhluhf cs;sNghJ xt;nthU kpd; jilahf;fpapd; topahfTk; xNu
msT kpd;Ndhl;lk; ghAk;.

,q;F  %d;W  kpd;jilahf;fpfs; R1,  R2kw;Wk; R3  njhlh;  ,izg;gpy;

,izf;fg;gl;Ls;sJ. I vd;w kpd;Ndhl;lk; ,e;j kpd;jilahf;fpfs; topNa nry;fpwJ.
kpd;jilahf;fpfs;>R1, R2kw;WK; R3 apd; FWf;Nf cs;s kpd;dOj;jq;fs; KiwNa V1,
V2kw;Wk; V3MFk;.

xt;nthU kpd;jilf;Fk; vjpuhf cs;s kpd;dOj;j NtWghl;bd; $Ljiy V
vdyhk;.

V = V1 + V2 + V3

kpd;dOj;j NtWghl;bd; $Ljiy V vdyhk;
rkd;ghLfs; (4.7) (4.8) kw;Wk; (4.9) apypUe;J

V = I R1 + I R2 + I R3
njhFgad;  kpd;jil  vd;gJ  midj;J  kpd;jilahf;fpfSf;F  gjpyhf  mNj  msT
kpd;Ndhl;lk;  Rw;wpd;  topNa  nry;y  mDkjpf;Fk;  xU  kpd;  jilahf;fpapd;  kpd;jil

MFk;. ,e;j njhFgad; kpd;jil RS vdg;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
vdNt  gy  kpd;jilahf;fpfs;  njhlh;  ,izg;gpy;  ,izf;fg;gLk;  NghJ  njhFgad;
kpd;jil  jdpj;jdp  kpd;  jilahf;fpfspd;  kpd;  jilfspd;  $LjYf;F  rkk;  vd

Ghpe;Jf;  nfhs;syhk;.  rk  kjpg;G  cila  'n' kpd;jilfs;  njhlhpizgpy;

,izf;fg;gLk; NghJ njhFgad; kpd;jil 'nR" MFk;.

mjhtJ>RS = nR
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kpd;jilfs;  njhlhpizg;gpy;  ,izf;fg;gLk;NghJ  njhFgad;  kpd;jilahdJ
jdpj;jdpahf cs;s kpd;jilfspd; cah; kjpg;igtpl mjpfkhf ,Uf;Fk;.

jPh;f;fg;gl;l fzf;F – 5
5 W ,  3 W  kw;Wk; 2 W  kpd;jil  kjpg;Gfs;  nfhz;l  %d;W  kpd;jilahf;fpfs; 10V
kpd;fyj;Jld;  njhlhpizg;gpy;  ,izf;fg;gl;Ls;sJ.  njhFgad;  kpd;jil  kw;Wk;
kpd;Rw;wpy; ghAk; kpd;Ndhl;lj;ijAk; fhz;f.

jPh;T:

R1 = 5 W , R2 = 3W , R3 = 2W , V = 10V
Rs = R1 + R2 + R3

Rs = 5 + 3 + 2 = 10, vdNt
Rs = 10 W

kpd;Ndhl;lk; I = 10 1
10S

V A
R

= =

kpd;jilahf;fpfs; gf;f ,izg;G:

gf;f ,izg;G kpd;Rw;wpy;  kpd;Ndhl;lk;  gha;tjw;F ,uz;L my;yJ mjw;F Nkw;gl;l
%ba  Rw;W  ,Uf;Fk;.  xU  %ba  Rw;W  jpwe;jpUe;jhYk;  kw;w  %ba  Rw;Wf;fspd;
topahf  kpd;Ndhl;lk;  ghAk;.  ekJ  tPLfspy;  cs;s  kpd;fk;gpaply;  gf;f  ,izg;gpy;
,izf;fg;gl;Ls;sJ.

%d;W  kpd;jilahf;fpfs; R1,  R2  kw;Wk; R3ahdJ A  kw;Wk; B Gs;spfSf;fpilNa
gf;f ,izg;gpy; ,izf;fg;gl;Ls;sd. xt;nthU kpd;jilahf;fpf;Fk; FWf;Nf cs;s

kpd;dOj;j NtWghlhdJ rkkhf ,Uf;Fk;.  ,J A kw;Wk; B Gs;spfSf;F FWf;Nf
cs;s  kpd;dOj;j  NtWghl;bw;F  rkkhf  ,Uf;Fk;.  Nthy;l;  kPl;lh;  %ykhf  ,e;j

kpd;dOj;j NtWghL mstplg;gLfpwJ. Gs;sp A ia milAk; kpd;Ndhl;lk; I MdJ

I1, I2kw;Wk; I3 vd gphpe;J KiwNa R1, R2 kw;Wk; R3 topNa nry;fpwJ.

Xk; tpjpapd; gb

1
1

VI
R

=

2
2

VI
R

=

3
3

VI
R

=

kpd; Rw;wpYs;s nkhj;j kpd;Ndhl;lk;

I = I1 + I2 + I3
rkd;ghLfs; (4.13)> 4.14) kw;Wk; (4.15). ypUe;J

1 2 3

V V VI
R R R

= + +

kpd;jilahf;fpfs; gf;f ,izg;gpy; ,izf;fg;gLk; NghJ njhFgad; kpd;jil

RPvd;f. vdNt>

P

VI
R

=

rkd;ghLfs; (4.16) kw;Wk; (4.17) ypUe;J

1 2 3P

V V V V
R R R R

= + +
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1 2 3

1 1 1 1

PR R R R
= + +

vdNt  gy  kpd;jilahf;fpfs;  gf;f  ,izg;gpy;  ,izf;fg;gLk;  NghJ  jdpj;jdp
kpd;jilahf;fpfspd;  kpd;  jilapd;  jiyfPopfspd;  $Ljy;  njhFgad;  kpd;jilapd;

jiyfPopfSf;F  rkk;.  rk  kjpg;Gila 'n'  kpd;jilahf;fpfs;  gf;f  ,izg;gpy;

,izf;fg;gLk; NghJ mjd; njhFgad; kpd;jil
R
n
MFk;.

i.e., 1 1 1 1 1.....
P

n
R R R R R R

= + + + =

vdNt>
1

P

R
R n

=

kpd;jilahf;fpfs; gf;f ,izg;gpy; ,izf;fg;gLk; NghJ njhFgad; kpd;jilahdJ
jdpj;jdpahd kpd;jilfspd; Fiwe;j kjpg;ig tpl Fiwthf ,Uf;Fk;.

njhlhpizg;gpy; gf;f kpd;jilahf;fpfs;:

gf;f  ,izg;gpy;  cs;s  kpd;jilahf;fp  Rw;Wf;fs;  njhlhpizg;gpy;  ,izf;fg;gLk;

NghJ  ekf;F  njhlh;  -  gf;f  ,izg;Gr;  Rw;Wfs;  fpilf;Fk;.  kpd;jilahf;fpfs; R1

kw;Wk; R2  gf;f  ,izg;gpy;  ,izf;fg;gl;L  njhFgad;  kpd;jil RP1  fpilf;fpwJ.

,Nj  Nghd;W R3  kw;Wk; R4gf;f  ,izg;gpy;  ,izf;fg;gl;L  mjd;  njhFgad;

kpd;jil RP2fpilf;fpwJ.  ,e;j  ,uz;L  gf;f  ,izg;G  Rw;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
= +

,Wjpahf rkd;ghL 4.12 apypUe;J nkhj;j njhFgad; kpd;jil

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

njhlhpizg;gpy;  cs;s  kpd;jilahf;fp  Rw;Wfs;  gf;f  ,izg;gpy;  ,izf;fg;gLk;

NghJ  ekf;F  gf;f –  njhlh;  ,izg;Gr;  Rw;Wfs;  fpilf;Fk;.  kpd;jilahf;fpfs; R1

kw;Wk; R2  njhlhpizg;gpy;  ,izf;fg;gl;L  njhFgad;  kpd;jil RS1ngwg;gLfpwJ.

,NjNghd;W R3 kw;Wk; R4 njhlhpizg;gpy; ,izf;fg;gl;L njhFgad; kpd;jil RS2
ngwg;gLfpwJ. ,e;j ,uz;L njhlh; Rw;Wf;fSk; gf;f ,izg;gpy; ,izf;fg;gLfpwJ.

rkd;ghL 4.12 ypUe;J

RS2 = R1 + R2 RS2 = R3 + R4
,Wjpahf rkd;ghL 4.18 apypUe;J njhFgad; kpd;jil

1 2

1 1 1

total S SR R R
= +

njhlh; kw;Wk; gf;f ,izg;G Rw;W xg;gply;:

njhlh;  kw;Wk;  gf;f  ,izg;G  Rw;Wfspd;  NtWghL  fPo;f;fz;l  ml;ltizapy;
nfhLf;fg;gl;Ls;sJ.
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njhlh; kw;Wk; gf;f ,izg;gr; Rw;WfSf;F ,ilNaAs;s NtWghL:

mbg;gil njhlh; ,izg;G gf;f ,izg;G
njhFgad; kpd;jil kpf  cah;  kpd;jilia  tpl

mjpfkhf ,Uf;Fk;
kpf  Fiwe;j  kpd;jilia
tpl Fiwthf ,Uf;Fk;

kpd;Ndhl;lk; njhFgad;  kpd;jil
mjpfkhjyhy;  kpd;Rw;wpy;
kpd;Ndhl;lk;  Fiwthf
,Uf;Fk;.

njhFgad;  kpd;jil
Fiwtjhy;  kpd;Rw;wpy;
kpd;Ndl;lk; mjpfhkhFk;.

,izg;G jilg;gl;lhy; %ba Rw;wpy;  cs;s VNjDk;
xU  Gs;spapy;  ,izg;G
jilg;gl;lhy;  kpd;Rw;wpd;
topahf kpd;Ndhl;lk; ghahJ.

xU  %ba  Rw;W
jpwe;jpUe;jhYk; kw;w %ba
Rw;Wf;fspd;  topahf
kpd;Ndhl;lk; ghAk;


