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3.          kpd;Ndhl;lj;jpd; tpisTfs;kpd;Ndhl;lj;jpd; tpisTfs;kpd;Ndhl;lj;jpd; tpisTfs;kpd;Ndhl;lj;jpd; tpisTfs;kpd;Ndhl;lj;jpd; tpisTfs;

    ,g;ghl myiff; fw;gjd; %yk; cq;fshy    ,g;ghl myiff; fw;gjd; %yk; cq;fshy    ,g;ghl myiff; fw;gjd; %yk; cq;fshy    ,g;ghl myiff; fw;gjd; %yk; cq;fshy    ,g;ghl myiff; fw;gjd; %yk; cq;fshy;

♦ tPl;L kpd;Rw;wpd; gpujhd gFjpfis ,dq;fhzy;>

mtw;wpd; njhopw;ghLfs;>

♦       kpd;dpypUe;J ntg;gk; gpwg;gpj;jy;> mt;ntg;g tpisit

mjpfupj;jy;>

♦ kpd;Ndhl;lj;ijf; fiury;fspD}L nrYj;Jk;NghJ epfOk;

khw;wk;> kpd;Kyhkply;>

♦ kpd;ghAk; flj;jpfspy;> fk;gpr;RUs; Nghd;wtw;wpdhy;

cUthFk;; fhe;jg;Gyk;>

♦ fhe;jg;Gyj;jpy; fhzg;gLk; kpd;fhTk; flj;jpfspd;

njhopw;ghL>

♦ fhe;jg;Gyj;jpy; xU flj;jp ,aq;Fk;NghJ J}z;ly; %yk;

cUthFk; kpd;Ndhl;lk;

  vd;gd gw;wpa Nju;r;rpfisg; ngw;Wf;nfhs;s KbAk;.vd;gd gw;wpa Nju;r;rpfisg; ngw;Wf;nfhs;s KbAk;.vd;gd gw;wpa Nju;r;rpfisg; ngw;Wf;nfhs;s KbAk;.vd;gd gw;wpa Nju;r;rpfisg; ngw;Wf;nfhs;s KbAk;.vd;gd gw;wpa Nju;r;rpfisg; ngw;Wf;nfhs;s KbAk;.
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 3.1 tPl;L kpd;Rw;W 3.1 tPl;L kpd;Rw;W 3.1 tPl;L kpd;Rw;W 3.1 tPl;L kpd;Rw;W 3.1 tPl;L kpd;Rw;W

ehk; tPl;L kpd;Rw;wpy; cs;s $Wfs; gw;;wpa mbg;gil mwpit

ngw;wpUg;gJk; mtw;wpd; gad;ghL> ghJfhg;G Nghd;wit gw;wpj;; njupe;jpUg;gJk;

kpf mtrpakhdjhFk;. vkJ ehl;by; tPLfSf;F Njrpa kpd;toq;fy;

tiyaikg;gpypUe;J 230 Nthy;w;W kpd;dOj;jj;jpYk; 50 Hz kPbwdpYk;

MlNyhl;l kpd;Ndhl;lk; toq;fg;gLfpwJ. tPLfspw;F capu;f;fk;gp>

eLepiyf;fk;gp Mfpatw;iwf; nfhz;l Nrit tlj;jpdhy; kpd; toq;fg;gLfpwJ.

tPl;L kpd;Rw;wpd; gFjpfs;tPl;L kpd;Rw;wpd; gFjpfs;tPl;L kpd;Rw;wpd; gFjpfs;tPl;L kpd;Rw;wpd; gFjpfs;tPl;L kpd;Rw;wpd; gFjpfs;

cUfp cUfp cUfp cUfp cUfp ^̂̂̂̂Fuse& & & & & 

ß

tPl;L kpd;Rw;wpy; kpifahd

k pd ;Ndhl ;lj ;j pdhy ; k pd ;

cgfuzq;fs; ghjpf;fg;glhjpUf;f

cUfpfs; gad;gLfpd;wd. cUfp

<ants;sPaf; fyg;G cNyhfj;jpdhy;

Md nky;ypa fk;gp; MFk;. ,f;

fk;gpahdJ ntz;fsp kPJ my;yJ

fz;zhbf ;Foha ; xd ;w pDs;

mikf;fg;gl;Lg; gad;ghl;bw;F ,yF

thf;fg;gl;bUf;Fk;. (cU 3.1. a,b)

,t;TUfpf; fk;gpfs; Fwpj;j msthd kpd;Ndhl;lj;jpidNa jk;%L

nry;ytpLk;. mk;kpd;Ndhl;lj;jpd; cr;r msthdJ 15A,  5A my;yJ 13A

vd;gtw;wpy; xd;whFk;. ,t; cr;rkpd;Ndhl;l msittplf; $ba

kpd;Ndhl;lk; cUfpA+L ghAk;NghJ mt;TUfpf;fk;gp cUFtjdhy;

kpd;Rw;Wj; Jz;bf;fg;gLk;. ,jdhy;> tPl;Lkpd; Rw;wpYs;s  kpd;rhjdq;fs;;

ghJfhf;fg;gLfpd;wd. cUfpapd; FwpaPL cU 3.1 c ,y; fhl;lg;gl;Ls;sJ.

jw ; Nghija t Pl ;L k pd ; Rw ; w py ;

cUfpfSf;Fg; gjpyhf Ez;kpd;Rw;Wilg;ghd;

(Miniature Circuit Breaker - MCB) gad;gLj;jg;

gLfpd;wJ (cU 3.2). ,J ntspj;Njhw;wj;jpy;

rhjhuz Msp Nghd;W Njhw;wkspf;Fk;. gy;NtW

kpd;Ndhl;l msTfspy; gad;gLj;jf;$bathW

Ez;kpd; Rw;Wilg;ghd;fs; fhzg;gLfpd;wd.

,jD}L ghaf;$ba kpd;Ndhl;l mstpYk;

$ba kpd ;Ndhl ;lk ; ghAk ;NghJ Msp

jpwg;gjdhy; kpd;Rw;Wj; Jz;bf;fg;gLk;.  Mspia

%b kPz;Lk; kpd;Rw;wpid Vw;gLj;j KbAk;.
cU 3.2

Ez; kpd;Rw;Wilg;ghd;

Msp jpwe;j epiy

Msp%ba epiy

cNyhf

KidTfs;

fz;zhb

cUfpapd; FwpaPL

cU 3.1 cUfp

ntz;fsp

cUfpf;fk;gp
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nraw;ghL 3.1nraw;ghL 3.1nraw;ghL 3.1nraw;ghL 3.1nraw;ghL 3.1
glj;jpy; fhl;bathW kpd;Rw;iw mikj;J Gs;sp

A, B ,w;F ,ilapy; 36 SWG msTila

3 cm ePskhd nts;sPaf; fk;gpia ,izj;J

kpd;Rw;iwg; g+u;j;jp nra;f. ,jd;NghJ kpd;Fkpo;

xspu;tjidf; fhzyhk;. Gs;spf; Nfhbl;l

gFjpapy; FWQ;Rw;whf;fk; nra;f. ,jd;NghJ

Gs;sp A, B ,w;F ,ilapy; cs;s nky;ypa

fk;gpf;F ahJ eilngWfpwJ?
cU 3.3 cUfpapd; njhopw;

ghl;ilf; fhl;Lk; kpd;Rw;W

A B

cU 3'4 kpd;khdp

kpd;khdpkpd;khdpkpd;khdpkpd;khdpkpd;khdp

tPl;by; Efug;gLk; kpd;rf;jpapd; msit

msg;gjw;fhf kpd;khdp gad;gLfpwJ. kpd;rf;jpapd;

msthdJ fpNyhthw;W - kzp (kW h) vd;Dk;

myfpy; mstplg;gLfpd;wJ. 1000 thw;W tYTs;s

kpd; cgfuzk; xd;W 1 kzp Neuk; gad;gLj;jg;gLk;

NghJ Efug ; gLk ;  k pd ; rf ; j pahdJ 1

fpNyhthw;Wkzp fpNyhthw;Wkzp fpNyhthw;Wkzp fpNyhthw;Wkzp fpNyhthw;Wkzp vdg;gLk;. ehk; kpd;rf;jpiag;

gad;gLj;Jk;NghJ kpd;khdpapy; cs;s RoYk; rpy;Y

xd;wpd; %yk; ehk; EfUk; kpd;rf;jpapd; msT>

kpd;dyF (unit) Mf msf;fg;gLk;.

NjitahdNghJ tPl;bd; kpd;

toq;fypid Kw;whfj; Jz;bg;gjw;F

gpujhd Msp gad;gLfpwJ. ,e;j Mspf;F

capu;> eLepiyf; fk;gpfs; toq;fg;

gl;bUf;Fk;. capu;f; fk;gpapy; Xu; cUfp

fhzg;gLk;. ,jd; fhuzkhf tPl;L

kpd;Rw;wpy; mjpfsT kpd;Ndhl;lk;

gha;tjdhy; kpd; cgfuzq;fSf;F

Vw;gLk; ghjpg;Gj; jtpu;f;fg;gLfpwJ. ,e;j

Msp jpwe;j epiyapy; capu;> eLepiyf;

fk;gpfspd; njhlu;G mWf;fg;gLtjhy;

tPl;Lkpd; Rw;W Kw;whfj; Jz;bf;fg;gL-

fpwJ.

gpujhd Mspgpujhd Mspgpujhd Mspgpujhd Mspgpujhd Msp

gad;gLk; thw;W ngWkhdk; x gad;gLj;jpa Neuk; kzpapy;

1000
EfUk; kpd;rf;jpapd; msT=

L - capu;f; fk;gp

N - eLepiyf; fk;gp

cU 3'5 gpujhd Msp

gpujhd Msp

,q;F FWQ;Rw;whf;fk; nra;Ak;NghJ nky;ypa fk;gp cUfp tpLtJld;

kpd;Rw;W Jz;bf;fg;gLtjdhy; kpd;Ndhl;lk; ghahJ kpd;Fkpo; xspuh

jpUg;gijf; fhzyhk;.



55 ,ytr tpepNahfj;jpw;fhf

,lW Msp,lW Msp,lW Msp,lW Msp,lW Msp/jlf;F Mspjlf;F Mspjlf;F Mspjlf;F Mspjlf;F Msp

,e;j Mspapy; capu;> eL

epiyf; fk;gpfs; jlf;F MspAld;

,izf;fg;gl;Ls;sd. Fijr; Rw;wpYs;s

Gtpf; fk;gpapD}L rpwpa kpd;Ndhl;lk;

ghAk;NghJ ,e;j Msp jpwf;fg;gLk;.

,jdhy;> jd;dpaf;fkhf tPl;bd; nkhj;j

kpd;toq;fYk; Jz;bf;fg;gLk;. ,jdhy;>

kpd; nghrpTfs; my;yJ FWQ;

Rw;Wfspdhy; Vw;gLk; Mgj;Jfs;

jtpu;f;fg;gLfpd;wd.

guk;gw; ngl;bguk;gw; ngl;bguk;gw; ngl;bguk;gw; ngl;bguk;gw; ngl;b

,jd ;%yk ; >  t P l ; L

kpd;Rw;wpy; fhzg;gLk; tpsf;Fr;

Rw;W> Fijr;Rw;W Mfpatw;wpw;Fj;

Njitf;F Vw;wthW kpd;Ndhl;lk;

gfpu;e;J tpepNahfpf;fg;gLfpwJ.

xt ;nthU Rw ;w pYk ; cUfp

my;yJ Ez; kpd;Rw;Wilg;ghd;

fhzg;gLk;. jw;NghJ mikf;-

fg;gLk; tPl;L kpd;Rw;Wfspy;

guk;gw; ngl;bf;Fg; gjpyhf Ez; kpd;Rw;Wilg;ghd; ngl;b gpujpaPL

nra;ag;gLfpwJ. ,g;ngl;bapy; ,lW MspAk; mlf;fg;gl;bUf;Fk;.

MspMspMspMspMsp

tpsf;Fr; Rw;W> Fijr;

Rw;Wfspy; Mspfs; Njitf;F

Vw;g kpd;Rw;wpid Mf;fTk; kpd;

Rw;wpd; njhLg;ig mWf;fTk;

gad;gLfpd;wd. ,e;j Mspfs;

jdpahf> ,ul;ilahf   my;yJ

gythff; fhzg;glyhk;. xNu

,lj;jpy; gy kpd;tpsf;Ffis

Ms;tjw;F ,j;jifa Mspfisg;

gad;gLj;jyhk;.

Fijfs;Fijfs;Fijfs;Fijfs;Fijfs;

kpd;Nfj;jy;> Nrhw;wLg;G>

njhiyf;fhl;rp Nghd;wtw;wpw;F

kpd; toq;fg;gLtjw;fhf tPl;L

cU 3.7 guk;gw; ngl;b

 Ez; kpd;Rw;Wilg;ghd;

jdp Msp ,ul;il Msp

cU 3.8 MspfSk; FijfSk;

Fij mb

<&rpr;nrUfp

%T+rpr;nrUfp

a

c
b

Kk;ik Msp

cU 3.6 ,lW Msp/ jlf;F Msp

L N

  Gtpf;

fk;gpr; RUs;

guk;gw; ngl;b

L - capu;

N - eLepiy

E - Gtp
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tPl;L kpd;Rw;WtPl;L kpd;Rw;WtPl;L kpd;Rw;WtPl;L kpd;Rw;WtPl;L kpd;Rw;W

tPl;L kpd;Rw;wpy; kpd;fk;gj;jpy; ,Ue;J Nritf; fk;gpfs; %yk; Kjypy;

kpd;khdpf;F kpd; tpepNahfpf;fg;gLk;. ,f;fk;gpfspy; capu;f;; fk;gpapy;

kpd;khdpf;F Kd;dhf Nrit cUfp fhzg;gLk;. kpd;khdpiaj; njhlu;e;J

gpujhd Msp> ,lW Msp> guk;gw;ngl;b Nghd;wit ,k;kpd;Rw;wpy; fhzg;gLk;.

guk;gw; ngl;bapy; rkhe;ju ,izg;gpy; cUfpfs; fhzg;gLk;.

kpd;Rw;wpy; Fijfs; fhzg;gLfpd;wd. ,f;

Fijfspy; ,Ue;J 5A, 13A, 15A msTfspy;

kpd; ngwg;glf;$bathW guk;gw;ngl;bapy;

,Ue ;J ,f ; Fijr ;Rw ;WfSf ;F k pd ;

tpepNahfpf;fg;gLk;. ,f; Fijfspy; %T+rpr;

nrUfp> <&rpr; nrUfp Nghd;wtw;iw ,izg;gjd;

%yk; kpd;idg; ngwyhk;. <&rpr; nrUfpapy;

capu;> nehJkw; fk;gpfisf; nfhz;l tlKk;
cU 3.9 njhLf;Fk; fk;gpfs;

,Utfl;L

tisjF tlk;

%tfl;L

tisjF tlk;

%Trpr; nrUfpapy; ,Ue;J capu;> nehJkw; fk;gpfSld; Gtpf; fk;gpiaf;

nfhz;l tlKk; fhzg;gLk;. ,jw;fhf ,Utfl;Lf; fk;gpfSk; %tfl;Lf;

fk;gpfSk; gad;gLj;jg;gLfpd;wd (cU 3.9).

capu;f; fk;gp (L) rptg;G/  fgpy epwkhfTk;@ nehJkw;fk;gp (N) ePyk; /

fWg;G epwkhfTk;@ Gtpf; fk;gp (E) gr;ir> kQ;rs; / kQ;rl;gr;ir tupfs;

nfhz;l epwkhfTk; fhzg;gLk;.

vkJ NjitfSf;F Vw;g tPl;L kpd;Rw;wpy;  gy;NtW kpd;tlq;fs;

gad;gLj;jg;gLfpd;wd. ,t;thwhd kpd;tlq;fs; rpytw;wpd; FwpaPLfs;

ml;ltiz 3.1 ,w; fhl;lg;gl;Ls;sd.

  ml;ltiz 3'1  kpd; tlq;fspd; tiffs;

kpd;tlk;kpd;tlk;kpd;tlk;kpd;tlk;kpd;tlk;----- kpd;tlk;-kpd;tlk;-kpd;tlk;-kpd;tlk;-kpd;tlk;- nry;yf;;nry;yf;;nry;yf;;nry;yf;;nry;yf;; e pwk;epwk;epwk;epwk;epwk; gad;gLj;jg;gLk;gad;gLj;jg;gLk;gad;gLj;jg;gLk;gad;gLj;jg;gLk;gad;gLj;jg;gLk;

FwpaPLFwpaPLFwpaPLFwpaPLFwpaPL FWf;FFWf;FFWf;FFWf;FFWf;F $ba$ba$ba$ba$ba     ,lk;    ,lk;    ,lk;    ,lk;    ,lk;

ntl;Lg;gug;Gntl;Lg;gug;Gntl;Lg;gug;Gntl;Lg;gug;Gntl;Lg;gug;G cau;cau;cau;cau;cau;     kpd;kpd;kpd;kpd;kpd;

( mm2     ) msT(msT(msT(msT(msT(A)))))

1/ 1'13 1'0 11  rptg;G/fWg;G tpsf;Fr; Rw;W,

 5A Fijr; Rw;Wfs;

7/ 0'50 1'5 15 rptg;G/fWg;G 15A Fijr; Rw;Wfs;

7/ 0'85 4 24 rptg;G/fWg;G kpd;fk;gj;jpypUe;J

guk;gw;

ngl;btiu

kpd; tpepNahfpf;f

7/ 1'04 6 31 rptg;G/fWg;G

7/ 0'67 - - gr;ir Gtp;j; njhLg;G
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L - 

N -  

E - 

B - 

PB - 

S - 

B B 

PB

PB

PB

SS

,Utop Mspfs;,Utop Mspfs;,Utop Mspfs;,Utop Mspfs;,Utop Mspfs;

xNu kpd; tpsf;if ,uz;L

,lq;fspypUe;J njhopw ;gLj;J

tjw ;fhf ,Uto p Ms pfs ;

gad;gLj;jg;gLfpd;wd. glj;jpy;

fhl;bagb ,Utop Msp xd;wpd;

Kbtplk; C MdJ A my;yJ B

cld;  ,izj;J kpd;Rw ;iw

mikf;fyhk;. ,t;thwhd ,Utop

Msp ,uz;bid khbtPLfspy;

,izj;J Xu; ,lj;jpy; kpd;Rw;wpid

%b kW ,lj;jpy; mr;Rw;wpidj;

njhlu;gWf;f KbAk;.
cU 3.11 ,Utop Mspr;Rw;W

cU 3.10 tPl;L kpd;Rw;W

tpsf;Fr;

Rw;W

guk;gw;

ngl;b

kpd;

khdp

gpujhd

Msp

Msp

kpd;Fkpo;

Fij

 capu;f;  fk;gp

eLepiyf; fk;gp

Gtpf; fk;gp

Fijr;

Rw;W

xg;gil 3.1xg;gil 3.1xg;gil 3.1xg;gil 3.1xg;gil 3.1

,uz;L tpsf;Ffs;> xU Fij vd;gtw;iwf; nfhz;l tPl;L kpd;Rw;W

xd;wpid mikf;Ff.

tPl;L kpd;Rw;Wf;F mbg;gilf; $Wfis ,izj;jy;
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kpd;idg; gad;gLj;Jk;NghJ filg;gpbf;f Ntz;ba ghJfhg;Gkpd;idg; gad;gLj;Jk;NghJ filg;gpbf;f Ntz;ba ghJfhg;Gkpd;idg; gad;gLj;Jk;NghJ filg;gpbf;f Ntz;ba ghJfhg;Gkpd;idg; gad;gLj;Jk;NghJ filg;gpbf;f Ntz;ba ghJfhg;Gkpd;idg; gad;gLj;Jk;NghJ filg;gpbf;f Ntz;ba ghJfhg;G

eltbf;iffs;eltbf;iffs;eltbf;iffs;eltbf;iffs;eltbf;iffs;

• kpd;Rw;wpy; ghAk; cr;r kpd;Ndhl;lj;ij kpQ;rhj tifapy; mk;gpau;

msTnfhz;l cUfpf; fk;gpfis cUfpfspy; gad;gLj;Jjy;.

• gy;Fijapy; mjpfsT kpd; cgfuzq;fisg; gad;gLj;jiyj; jtpu;j;jy;.

• FijapDs; Neubahf fk;gpfisr; nrYj;jf;$lhJ. cNyhf

ciwAs;s kpd; cgfuzq;fspw;F kpd; toq;Fk;NghJ Gtpf; fk;gp

nfhz;l ,izg;G tlj;jpd; %yk; toq;Fjy;.

• ,lW Msp rupahd epiyapy; Ntiy nra;tij ,ilapilNa

Nrhjidg; nghj;jhid mOj;jp cWjpg;gLj;jy;.

• ,lW Msp jd;dpaf;fkhfj; jpwe;jhy; Kjypy; gpujhd Mspiaj;

jpwe;J> ,lW Mspia %b> gpd; gpujhd Mspia %ly;. kPz;Lk;

,lW Msp jpwf;fg;gl;lhy; kpd;rhu rigapd; cjtpia my;yJ

kpd; jpUj;Jdu; xUtupd; cjtpiag; ngwy;.

• kpd; Jz;bg;G epfOk; Ntisfspy; kpd; cgfuzq;fis kpd;Rw;wpy;

,Ue;J njhlu;gWj;jy; my;yJ Mspiaj; jpwj;jy;.

• kpd; jPtpgj;Jf;fspd;NghJk; mtruj; Njitfspd;NghJk; gpujhd

Mspiaj; jpwg;gjd; %yk; kpd; tpepNahfj;jpid Kw;whfj; Jz;bj;jy;.

• kpd; cgfuzq;fs; gad;gLj;jg;glhjNghJ mtw;wpd; nrUfpia

Fijfspy; ,Ue;J mfw;wp itj;jy;.

• kpd; mOj;jp> Fsp&l;b Nghd;wtw;iw ifahSk;NghJ ,wg;gu;

tpupg;gpy; epw;wy; my;yJ ,wg;gu;g; ghjzpfis mzpjy;;.

• kpd;Rw;wpd; guhkupg;Gj; NjitfSf;F Kiwahfg; gapd;w kpd;

Nritahsiu mioj;jy;.

• jw;fhypfkhf Nrit ePbg;ig ngWk;NghJ Extension Board I gad;gLj;j

Ntz;Lk;. Njitahd kpd; cgfuzq;fis njhlu;GgLj;jpa gpd;

kpd; toq;fg;gly; Ntz;Lk;.

nraw;ghL 3.2nraw;ghL 3.2nraw;ghL 3.2nraw;ghL 3.2nraw;ghL 3.2

tPl;by; kpd;idr; rpf;fdg;gLj;JNthk;tPl;by; kpd;idr; rpf;fdg;gLj;JNthk;tPl;by; kpd;idr; rpf;fdg;gLj;JNthk;tPl;by; kpd;idr; rpf;fdg;gLj;JNthk;tPl;by; kpd;idr; rpf;fdg;gLj;JNthk;

cq;fs; tPl;by; my;yJ cq;fs; ez;gdpd; tPl;by; kpd;khdpapd;

thrpg;gpid xU Fwpj;j ehspy;> Fwpj;j Neuj;jpy; gjpTnra;f. 2 thuq;fspd;

gpd;dUk; kPz;Lk; thrpg;gpidf; Fwpj;J gad;gLj;jg;gl;l kpd; myFfisf;

fzpj;Jf;nfhs;f. kPz;Lk; ,r;nra;Kiwapid 2 thuq;fSf;Fr; nra;f.

,jd;NghJ Njitaw;w tpsf;Ffs;> kpd;tprpwp vd;gtw;iwg; gad;gLj;jhkYk;

tpsf;Ffis Nkk;gLj;jpa kpd;Fkpo;fshy; gpujpapl;Lk; thrpg;Gfisg; gjpT

nra;f. ,e;epiyikapy; gad;gLj;jpa kpd;dyFfisf; fzpj;Jf;nfhs;f.

,U epiyikfspYk; gad;gl;l kpd;dyFfis mtjhdpj;J Nrkpf;fg;gl;l

kpd;dyFfisf; fzpf;Ff.
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3.2 kpd;dpd; ntg;gtpisT3.2 kpd;dpd; ntg;gtpisT3.2 kpd;dpd; ntg;gtpisT3.2 kpd;dpd; ntg;gtpisT3.2 kpd;dpd; ntg;gtpisT

xU flj;jpapy; kpd;ghAk;NghJ mq;F ntg;gk; gpwg;gpf;fg;gLtJ

kpd;Ndhl;lj;jpd; ntg;gtpisT vdg;;gLk;.

ePq;fs; vd;d czUfpwPu;fs;? #l;ilah? my;yJ Fspu;r;rpapidah?

ehk; xU flj;jpA+L kpd;idr; nrYj;Jk;NghJ mf;flj;jp #lhtij

mtjhdpf;fyhk;. ,J kpd;dpd; ntg;gtpisT vdg;gLk;.

ehk; vt;thW ntg;gtpisit mjpfupf;fyhk;? ,jw;fhf ehk; vf;

fhuzpfis khw;w Ntz;Lk;?

nraw;ghLnraw;ghLnraw;ghLnraw;ghLnraw;ghL  3'3 3'3 3'3 3'3 3'3

kpd;dpd; ntg;gtpisitf; fhl;ly;kpd;dpd; ntg;gtpisitf; fhl;ly;kpd;dpd; ntg;gtpisitf; fhl;ly;kpd;dpd; ntg;gtpisitf; fhl;ly;kpd;dpd; ntg;gtpisitf; fhl;ly;

2cm ePskhd epf;FNwhk; fk;gpr;RUis

glj;jpy; (cU 3.12)  fhl;bathW xU

kpd;#s; kpd;fyj;JlDk; MspAlDk;

,izj;J xU kpd;Rw;iw mikf;f. gpd;

Mspia %b 30 nrf;fdpd; gpd;

epf;FNwhk; fk;gpr; RUisj; njhLf.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

flj;jpnahd;wpD}L kpd;Ndhl;lj;ijr; nrYj;Jk;NghJ mf;flj;jpA+L

,yj;jpud; gha;r;ry; eilngWk;. ,jd;NghJ me;j ,yj;jpud;fspy; cs;s

rf;jpapd; xU gFjp mf;flj;jpapd; mZf;fSf;F toq;fg;gLk;. ,jdhy;>

mf;flj;jp mZf;fspd; mjpu;T mjpfupg;gjhy; mq;F ntg;gk; gpwg;gpf;fg;gLfpwJ.

nraw;ghLnraw;ghLnraw;ghLnraw;ghLnraw;ghL 3'4 3'4 3'4 3'4 3'4

glj;jpy; fhl;bathW miug;gq;F ePu;

e piwe ;j Kfitia xU fljhr p

ml;ilahy; %Lf. mjD}L 2 cm ePskhd

epf;FNwhk; fk;gpr;RUs;> ntg;gkhdp> fyf;fp

vd;gtw;iw ePupDs;  itf;f. fk;gpr;RUis

xU kpd;#s; kpd;fyk; nfhz;l kpd;Rw;Wld;

,izj ;J 5 nrf ;fd ;fs ; tiu

kpd;Ndhl;lj;ijr; nrYj;jp> gpd;> fyf;fpahy;

e Piu ed;F fyf;fp ntg;gkhdpapy;

ntg;gepiyia mtjhdpf;Ff.

cU 3'12

xU flj;jpapy; ntg;gk;

cUthtjw;fhd vspa kpd;Rw;W

cU 3'13  kpd;dhy; cUthFk;

ntg;gj;ij mwpAk; kpd;Rw;wikg;G

fk;gpr; RUs;

ntg;gkhdp

Kfit
ePu;

fyf;fp

epf;FNwhk; fk;gpr; RUs;
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Nkw;gb nraw;ghl;il kPz;Lk; Gjpjhf ,U kpd;#s;kpd;fyq;fis

,izj;J Nkw;nfhz;L ntg;gkhdp thrpg;gpid mtjhdpf;Ff. cq;fshy;>

ntg;gkhdpapd; thrpg;G cau;thdjhf ,Ug;gij mtjhdpf;f KbAk;.

,jpypUe;J kpd;Ndhl;lk; mjpfupf;Fk;NghJ gpwg;gpf;fg;gLk; ntg;g msT

mjpfupf;fpwJ vdyhk;.

cU 3.14 kpd;dpd; ntg;gtpisit

mwpAk; kw;nwhU kpd;Rw;W

fyf;fp

ntg;gkhdp

ePu;

Kfit

fk;gpr; RUs;

nraw;ghL 3.5nraw;ghL 3.5nraw;ghL 3.5nraw;ghL 3.5nraw;ghL 3.5

nraw;ghL 3.3 ,y; gad;gLj;jpa

fk;gpr;RUis mfw;wp mjw;Fg; gjpyhf

4 cm ePskhd epf;FNwhk; fk;gpr;

RUisg; gad;gLj ;j p > Kd ;du ;

toq;fpa mNj msthd kpd;id

toq;Ff. (nraw;ghL 3.4 I xj;jJ.)

5 nrf;fd;fspd;; gpd; ntg;gkhdp

thrpg;gpid mtjhdpf;Ff. ,jidr;

nraw ;ghL 3 . 4 ,d ; Kjyhk ;

mtjhdpg;Gld; xg;G Nehf;Ff.

fk;gpr;RUspd; ePsk; mjpfupf;Fk;NghJ jil mjpfupg;gjdhy;

gpwg;gpf;fg;gLk; ntg;gk; mjpfkhf ,Ug;gjid cq;fshy; mtjhdpf;f

KbAk;.

kpd;ghAk; Neuk; mjpfupf;Fk;NghJ ntg;gkhdp thrpg;G mjpfupg;gij

cq;fshy; mtjhdpf;f KbAk;.

nraw;ghLnraw;ghLnraw;ghLnraw;ghLnraw;ghL 3'6 3'6 3'6 3'6 3'6

kPz;Lk; kpd;ghAk; Neu msit khw;wp kpd;RUisAk; kpd;fy

vz;zpf;ifiaAk; khw;whky; itj;Jr; nraw;ghL 3.4 I kPsTk; nra;f.

ntg;gkhdp thrpg;ig mtjhdpf;Ff.

cq;fSf;Fj; njupAkhcq;fSf;Fj; njupAkhcq;fSf;Fj; njupAkhcq;fSf;Fj; njupAkhcq;fSf;Fj; njupAkh@@@@@

kpd;Ndhl;l mOj;jk; = V ^Nthy;w;W - V&

kpd;Ndhl;l msT = I ^mk;gpau; - A&

RUspd; jil = R ^Xk; -  &

kpd;ghAk; Neuk; = t ^nrf;fd; - s&

gpwg;gpf;fg;gLk; ntg;gr;rf;jp =  VIt = I2 Rt = V
2 t 

^A+y; - J&
             R

d
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nraw;ghLnraw;ghLnraw;ghLnraw;ghLnraw;ghL 3'8 3'8 3'8 3'8 3'8

nraw;ghL 3.7 ,y; nra;jJ Nghy;

epf;fpNwhk; fk;gpapd; 20 cm I Kjiytha;

ft;tpahy; gw;wp kpd;Fkpopd; gpufhrj;ij

mtjhdpf;Ff. gpd;du; Kd; Nghy;

,d;DnkhU epf ;FNwhk ; fk ;g pia

ft;tpfSf;F ,ilapy; Nru;j;J kpd;

Fkpopd; gpufhrj;ij mtjhdpf;Ff.

cU 3.15 flj;jpapd; jilapy; ePsk;

nry;thf;Fr; nrYj;Jtijf; fz;lwpAk;

kpd;Rw;W

xU flj;jpapd; jilapidg; ghjpf;Fk; fhuzpfis mwpjy;xU flj;jpapd; jilapidg; ghjpf;Fk; fhuzpfis mwpjy;xU flj;jpapd; jilapidg; ghjpf;Fk; fhuzpfis mwpjy;xU flj;jpapd; jilapidg; ghjpf;Fk; fhuzpfis mwpjy;xU flj;jpapd; jilapidg; ghjpf;Fk; fhuzpfis mwpjy;

flj;jp xd;;wpd; ePsk; mjpfupf;Fk;

NghJ jil mjpfupg;gij gpd;tUk;

nraw;ghL %yk; mwpaKbAk;.

kpd;Fkpo;

Kjiytha;f; ft;t;p

,Lf;fpfspd; ,ilj;J}uk; mjpfupf ;Fk;NghJ gpufhrk; Fiw-

tiltij mtjhdpf;fyhk;. ,jw;Ff; fhuzk; epf;FNwhk; flj;jpapd;
ePsk; $Lk;NghJ jil $LtjhFk;. ,jdhy;> kpd;FkpopD}L ghAk;

kpd;Ndhl;lk; Fiwtiltjhy; kpd;Fkpopd; gpufhrk; FiwtilfpwJ.

flj;jpapd; FWf;Fntl;Lg; gug;G khWk;NghJ jilapd; mstpy;;

khw;wk; Vw;gLfpwjh vdg; ghu;g;Nghk;.

cU 3.16 flj;jpapd; FWf;F

ntl;Lg;gug;ig mjpfupf;Fk; Kiw

    ,t;thW ,d;DnkhU fk;gpiar; Nru;g;gjhy; kpd;ghAk; FWf;F ntl;Lg;

gug;G ,Uklq;fhf;fg;gLk;. ,jd;NghJ kpd;Fkpopd; gpufhrk; mjpfupf;fpwjh

my;yJ Fiwfpwjh? kpd;ghAk; FWf;Fntl;Lg;gug;G mjpfupf;Fk;NghJ

kpd;Fkpopd; gpufhrk; mjpfupf;Fk;. ,jw;Ff; fhuzk;> kpd;ghAk; flj;jpapd;

FWf;Fntl;Lg;gug;G mjpfupf;Fk;NghJ jil FiwtjhFk;. ,jdhy;> ghAk;

kpd;Ndhl;lk; mjpfupf;fg;gLtjdhy; kpd;Fkpopd; gpufhrk; mjpfupf;fpwJ.

nraw;ghLnraw;ghLnraw;ghLnraw;ghLnraw;ghL 3'7 3'7 3'7 3'7 3'7

glj;jpy; fhl;bathW xU kpd;Rw;wpid 30 cm ePsKk;;> 30 Nf[; (30SWG)

jbg;Gs;s epf;FNwhk; fk;gpAld; Kjiytha; ft;tpfspdhy;; ,izj;Jg;

G+u ;j ;jp nra;J kpd;Fkpopd; gpufhrj;jpid mtjhdpf;Ff. g pd ;du ;

Kjiytha;f; ft;tpfspd; ,ilj;J}uj;ij mjpfupj ;J kpd;Fkpopd;

gpufhrj;ij mtjhdpf;Ff. kpd;Fkpopd; gpufhrk; mjpfupj;jjh my;yJ

Fiwe;jjh?
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nraw;ghLnraw;ghLnraw;ghLnraw;ghLnraw;ghL 3 3 3 3 3.....99999
 nraw;ghL 3.7 ,y; nra;jJNghy; 20 cm epf;FNwhk; fk;gpia  Kjiytha;f;;

ft;tpapdhy; gw;wp kpd;Fkpopd; gpufhrj;jpid mtjhdpf;Ff. gpd;du;

epf;FNwhk; fk;gpia mfw;wp mNj FWf;Fntl;Lg; gug;Gf; nfhz;l

nrg;Gf;fk;gpapd; 20 cm Ig; gw;wp kpd;Fkpopd; gpufhrj;ij mtjhdpf;Ff.

 ,U re;ju;g;gq;fspYk; kpd;Fkpopd; gpufhrk; NtWgLk;. ,jpypUe;J

flj;jpapd; jd;ik jiliag; ghjpg;gjdhy; kpd;Ndhl;lk; NtWgl;L kpd;Fkpo;
gpufhrk; khWgLfpwJ vd;gij mwpayhk;.

cq;fs; tPl;by; fhzg;gLk; kpd;dhy; ntg;gj;ijg; gpwg;gpf;Fk;

rhjdq;fisg; gl;baypLf. mg;gl;baiy fPo;f; fhzg;gLk; cgfuzq;fSld;
xg;G Nehf;Ff.

3'3 3'3 3'3 3'3 3'3 kpd;dpd; ,urhad tpisTkpd;dpd; ,urhad tpisTkpd;dpd; ,urhad tpisTkpd;dpd; ,urhad tpisTkpd;dpd; ,urhad tpisT

ePq;fs; jputq;fspD}L kpd;idr; nrYj;jp vd;d eilngWfpwJ vd

mtjhdpj;jJ cz;lh?

nraw;ghLnraw;ghLnraw;ghLnraw;ghLnraw;ghL 3'10 3'10 3'10 3'10 3'10

glj;jpy; fhl;bathW xU Kfitapy; ,U cNyhff;Nfhy;fis kpd;Fkpo;>

Msp vd;gtw;Wld; $ba kpd;Rw;Wld; ,izf;f. gpd;du; Kfitapy; fha;r;rp

tbj;j ePu;> cg;GePu;> tpdhfpup> jput gutpd;nkOF> Ijhd mkpyf;fiury;>

nrg;Gry;Ngw;Wf; fiury; Nghd;w jputq;fisj; jdpj;jdpahf Cw;wp> Mspia

%b> kpd;Fkpo; xspu;fpwjh vd mtjhdpf;Ff (xt;nthU jlitAk; jputj;ij

khw;Wk;NghJ Kfitiaj; J}aePuhy; ed;F fOtTk;).

cU 3'17  rpy kpd; cgfuzq;fs;

mkpo;g;G ntg;gkhf;fp kpd;Nfj;jy; kpd;dOj;j;p

kpd; fdyLg;G kpd; twl;b kpd;dLg;G
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kpd;Ndhl;lk; ghAk;NghJ mNdhl; (+), fNjhl; (-) kpd;tha;fspy;

thAf;Fkpo;fs; Njhd;Wtij mtjhdpf;fyhk;. me;j thAf;fis glj;jpy;

fhl;bathW Nrkpj;J> jzw;Fr;rpiar; nrYj;jpr; Nrhjpj;Jg; ghu;j;jhy;

mNdhl; Kidapy; Nrkpf;fg;gl;lJ xl;rprd;thA vdTk; fNjhl; Kidapy;

Nrkpf;fg;gl;lJ Ijurd;thA vdTk; fz;Lnfhs;tPu;fs;. ,q;F vd;d

eilngw;Ws;sJ? ePupD}lhf kpd;idr; nrYj;Jk;NghJ ePuhdJ

nraw;ghLnraw;ghLnraw;ghLnraw;ghLnraw;ghL 3'11 3'11 3'11 3'11 3'11

glj;jpy; fhl;bathW  ePu; nfhz;l

Nthw;whkhdpapy; ,U gpshw;wp ;d

kpd;tha;fisg; gad;gLj;jp kpd;idr;

nrYj;Jf. ePu;> xU kpd; mupjpw;flj;jp

Mjyhy;> mjd; kpd;flj;Jjpwid

mjpfupg;gjw;F Ijhd ry;G+upf;fkpyk;

rpy Jspfs; Nru;f;f. eilngWk;

khw;wk; ahJ?

kpd;idf; flj;jf;$ba jputq;fs;

kpd;gFnghUs;fs; vdTk; kpd;idf;

flj;jhj jputq;fs; kpd;gfhg;nghUs;fs;

vdTk; miof;fg ;gLk ; . k pd ;gF

nghUspD}L kpd;idr; nrYj;Jtjw;F

mkpo;j;jg;gl;l cNyhff;Nfhy;fs;

kpd;tha;fs; vd miof;fg;gLk;. ,k;

kpd;tha;fSs; kpd;fyj;jpd; Neu;

Kbtplj;Jld; ,izf;fg;gl;l kpd;tha;

mNdhl; vdTk;> vjpu; Kbtplj;Jld;

,izf;fg;gl;l kpd;tha; fNjhl; vdTk;

miof;fg;gLk;.

xU kpd;gFjputj;jpd; Clhf kpd;tha;fs; %yk; kpd;

nrYj;jg;gLk;NghJ mNdhl;bYk; fNjhl;bYk; khw;wq;fs; epfOk;. ,k;

khw;wq;fs; kpd;gFg;G vd miof;fg;gLk;. kpd;gFg;gpw;Fg; gad;gLk; fUtp

Nthy;w;whkhdp  (voltameter) - Nthy;w;Wkhdp my;y - vd miof;fg;gLfpwJ.

,f;fUtpahdJ mjpy; gad;gLj;jg;gLk; kpd;gFnghUs;> kpd;tha;

Mfpatw;iwf;nfhz;L ntt;NtW ngau;fspy; miof;fg;gLk;. cjhuzkhf>

,jpy; gad;gLk; kpd;tha;fs; nrk;G MfTk; kpd;gFnghUs;

nrg;Gry;Ngw;whfTk; cs;sNghJ ,J nrg;G Nthy;w;whkhdp  vd

miof;fg;gLk;.

 cU 3'18 kpd;gFnghUspD}L

kpd;idr; nrYj;Jk; Rw;wikg;G

kpd;Fkpo;

mNdhl; fNjhl;

kpd;gFnghUs;

cU 3.19 ePupd; kpd;gFg;G

xl;rprd;;

fz;zhbf;

Foha;fs;

Ijurd;

ePu;gpshw;wpd

kpd;tha;fs;
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nraw;ghLnraw;ghLnraw;ghLnraw;ghLnraw;ghL 3'12 3'12 3'12 3'12 3'12

glj;jpy; fhl;bathW nrg;Gry;Ngw;Wf;

nfhz;l Kfitapy; ,U J}a epiw

mwpag;gl;l nrg;Gkpd;tha;fis itj;J

kpd;gFg;gpw;fhd kpd;Rw;iw mikf;f.

gpd; khWk; jilapapd; cjtpAld; 5A

msthd kpd ;Ndhl ;lj ;j pid 30

epkplq;fs; tiu njhlu;e;J nrYj;Jf.

gpd;du; kpd;tha;fis ntspapy; vLj;J

ed;F cyu;j;jpagpd; kPz;Lk; mtw;wpd;

epiwfis mwpf. epiwfspy; khw;wk;

Vw;gl;Ls;sjh vd;gij mtjhdpf;Ff.

fNjhl; kpd;thapy; epiw mjpfupg;G Vw;gl;bUg;gJld; mjpy; Gjpjhf

nrq;fgpyepwkhd nrk;G gbe;jpUg;gijAk; mtjhdpf;fyhk;. ,jid ehk;

fNjhl; kpd;tha; nrk;gpdhy; Kyhkplg;gl;bUg;gjhff; $wyhk;. fNjhl;

kpd;thapy; Vw;gl;l jpzpT mjpfupg;G mstpdhy;> mNdhl; kpd;thapd;

jpzpT Fiwtile;jpUg;gij mtjhdpf;fyhk;.

nrg;Gry;Ngw;W MdJ CuSO
4
 vd;w ,urhadr; #j;jpuj;jpidf;

nfhz;lJ. ,J ePupy; fiuAk;NghJ Cu2 + / (SO
4
)2-mad;fshfTk;  gpupif

milAk;. ,e;j Vw;wKila mad;fspd; mirtpdhNyNa kpd;gFnghUl;

fiurypD}L kpd;Ndhl;lk; flj;jg;gLfpwJ.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

kpd;gFg;gpy; Kyhkplg;gLk; cNyhfj;jpd; epiwahdJ> nrYj;jg;gLk;

kpd;Ndhl;lj;j;pd; mstpw;Fk; kpd;Ndhl;lk; nrYj;jg;gLk; Neu mstpw;Fk;

Neu;tpfpjrkdhff; fhzg;gLk;. ,j;njhlu;gpid ikf;fy; guNl fz;lwpe;jhu;.

cU 3.20 - CuSO
4 
fiurypd;

kpd;gFg;Gr; Rw;W

mNdhl; fNjhl;

nrg;G

ry;Ngw;Wf;

fiury;(CuSO
4 
)

kpd;gFg;gpw;F cs;shfp xl;rprdhfTk; IjurdhfTk; gpupf;fg;gl;Ls;sJ.

,k; khw;wNk ePupy;> kpd;Ndhl;lj;jpdhy; epfOk; ,urhad tpisT MFk;.

Nkw;gb nraw;ghl;L mtjhdpg;gpd; mbg;gilapy; ePupd; kpd;gFg;gpdhy;

ngwg;gLk; xl;rprd;> Ijurd; thAf;fspd; fdtsT tpfpjq;fisg; gw;wp

ahJ $wyhk;?
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kpd;gFg;gpd; gad;fs;kpd;gFg;gpd; gad;fs;kpd;gFg;gpd; gad;fs;kpd;gFg;gpd; gad;fs;kpd;gFg;gpd; gad;fs;

• kpd;Kyhkplypy; gad;gLk;kpd;Kyhkplypy; gad;gLk;kpd;Kyhkplypy; gad;gLk;kpd;Kyhkplypy; gad;gLk;kpd;Kyhkplypy; gad;gLk;

rikayiwapy; gad;gLk; ,Uk;gpdhyhd nghUs;fs; JUg;gpbg;gijj;

jLg;gjw;fhf mtw;wpd; kPJ nts;sp Kyhkplg;gl;Ls;sJ. mNjNghy;

thfdq;fspy; gad;gLk; rpy gFjpfspy; FNuhkpak; Kyhkplg;gl;Ls;sJ.

•      nrk;igj; J}a;jhf;fypy; gad;gLk;nrk;igj; J}a;jhf;fypy; gad;gLk;nrk;igj; J}a;jhf;fypy; gad;gLk;nrk;igj; J}a;jhf;fypy; gad;gLk;nrk;igj; J}a;jhf;fypy; gad;gLk;

   khRs;s nrk;ig mNdhl;lhfg; ghtpj;J nrg;Gry;Ngw;Wf; fiurypy;

kpd;gFg;ig Nkw;nfhs;Sk;NghJ J}a nrk;G fNjhl;by; gbAk;. ,jd;

%yk; kpd;idf; flj;Jk; tlq;fs; Nghd;wtw;iw cUthf;f KbAk;.

kpd;Kyhkply;kpd;Kyhkply;kpd;Kyhkply;kpd;Kyhkply;kpd;Kyhkply;

,Uk;Gr; rhtpf;F nrk;G Kyhkply;,Uk;Gr; rhtpf;F nrk;G Kyhkply;,Uk;Gr; rhtpf;F nrk;G Kyhkply;,Uk;Gr; rhtpf;F nrk;G Kyhkply;,Uk;Gr; rhtpf;F nrk;G Kyhkply;

nraw;ghL 3.13 ,idg; Nghd;W fNjhl;lhf ,Uk;Gf; fuz;bapid

itj;J mNdhl;lhf rpW nts;spj;Jz;ilg; gad;gLj;jp nts;spapd; cg;Gf;

fiury; xd;wpid kpd;gFg;Gr; nra;Ak;NghJ fuz;bkPJ nts;sp

Kyhkplg;gLk;. ,J Nghd;wjhfNt fhu;> Jtpr;rf;futz;bg; ghfq;fs;

kPJ FNuhkpak; Kyhkplg;gLjYk; Nkw;nfhs;sg;gLfpwJ.

nraw;ghLnraw;ghLnraw;ghLnraw;ghLnraw;ghL 3'13 3'13 3'13 3'13 3'13

 nraw;ghL 3.12 ,Ys;s nrk;G

fNjhl;bid mfw;wp> mt;tplj;jpy;

,Uk;Gr; rhtpapid itj;J rpwpa

kpd;Ndhl;lj;jpid gykzp Neuk;

nrYj ;Jf. mg ;NghJ ,Uk ;Gj ;

jpwg;gpd;kPJ nrk;G Kyhkplg;gLk;.

,jd;NghJ nrk;G (mNdhl;) kpd;tha;> nrg;Gry;Ngw;Wf; fiurypy;

2 ,yj;jpud;fis ,oe;J Cu+ + mad;fshf fiurypy; tplg;gLfpwJ.

mNjNtis nrg;Gry;Ngw;Wf; fiurypy; cs;s Cu+ + mad;fs; fNjhl;

kpd;thia mile;J> mq;F ,yj;jpud;fisg; ngw;W kpd;dpwf;fkile;J

nrk;G mZf;fshfg; gbfpd;wd. ,t;thwhf mNdhl; kpd;thapy; nrk;G

mZf;fs; ,yj;jpud;fis ,og;gjhYk; fNjhl;L kpd;thapy; nrk;G mad;fs;

,yj;jpud;fisg; ngWtjhYk; Vw;wq;fs; fiurypy; mirtjhYk;

kpd;Ndhl;lk; flj;jg;gLfpwJ. ,k;kpd;gFg;gpy; Cu++ mad;fspd; nrwpT

fiurypy; khw;wkilahJ fhzg;gLtjhy;> fiurypd; ePyepwk; khwhJ

fhzg;gLk;. (CuSO
4
 fiurypd; ePyepwj;jpw;F Cu++ mad;fNs fhuzkhFk;).

cU 3.21 ,Uk;Gr; rhtpia nrk;gpdhy;

KyhkpLk; Rw;W

mNdhl;

,Uk;Gr; rhtp

nrg;Gry;Ngw;Wf;

fiury;

fNjhl;
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mg;NghJ glj;jpy; fhl;bathW ,Uk;Gj; J}s; xU Nfhyj;jpy;

miktij mtjhdpf;fyhk;. ,f;Nfhyj;jpNy fhe;j tpirf;NfhLfs;

fhe;jj;ijr; #of; fhzg;gLk;.

nraw;ghLnraw;ghLnraw;ghLnraw;ghLnraw;ghL 3'15 3'15 3'15 3'15 3'15

xU fljhrpj;jhs; my;yJ nky;ypa

fz;zhbg;glyj;jpd; fPo; xU rl;lf;

fhe;jj;ij itf;f.mjd; kPJ

,Uk ;Gj ; JUty ;fis ,l ;L

nkJthfj; jl;Lf.

nraw;ghLnraw;ghLnraw;ghLnraw;ghLnraw;ghL 3'14 3'14 3'14 3'14 3'14

glj;jpy; fhl;bathW xU jpirfhl;bapid

Nkirapy ; itj;J> mjd; Nkyhf

kpd;Rw;wpd; flj;jpf;fk;gp xd;wpid itj;J

k pd ;idr ;  nrYj ;Jf . mg ; NghJ

jpirfhl;bapy; Vw;gl;l khw;wk; ahJ?

njhlu ;e ;J k pd ;ghAk ; j piria

khw;wpaNghJ jpirfhl;bapd; jpUk;gypy;

Vw;gLk; khw;wk; ahJ?

flj;jpapy; xU jpirapy; kpd; ghAk;NghJ jpirfhl;bapy; xU

jpUk;gy; Vw;gLk;.flj;jpapy; kpd;ghAk; jpiria khw;wpaNghJ jpirfhl;bapy;

Kd;du; Vw;gl;l jpUk;gypw;F vjpu;g;Gwkhf jpUk;gy; Vw;gLk;. ,tw;wpy;

,Ue;J kpd;idf; fhTk; flj;jpiar; #o xU fhe;jg;Gyk; cUthFk;

vdTk; ,g;Gyk; flj;jpapy; kpd; ghAk; jpirAld; njhlu;ghdJ vdTk;

mwpayhk;.

3.4 kpd;dpd; fhe;jtpisT3.4 kpd;dpd; fhe;jtpisT3.4 kpd;dpd; fhe;jtpisT3.4 kpd;dpd; fhe;jtpisT3.4 kpd;dpd; fhe;jtpisT

1819 ,y; fpwp];bad; Vu;];ll;; kpd;dpw;Ff; fhe;j tpisT cz;nldf;

fz;lwpe;jhu;. ,jidf; fz;lwptjw;F gpd;tUk; nraw;ghl;ilr; nra;;Nthk;.

•      Nrhba> mYkpdpa gpupj;njLg;gpy; gad;gLk;Nrhba> mYkpdpa gpupj;njLg;gpy; gad;gLk;Nrhba> mYkpdpa gpupj;njLg;gpy; gad;gLk;Nrhba> mYkpdpa gpupj;njLg;gpy; gad;gLk;Nrhba> mYkpdpa gpupj;njLg;gpy; gad;gLk;

Nrhbak;> mYkpdpak; Nghd;w cNyhfq;fis mjd; jhJf;fspy;

,Ue;J gpupj;njLg;gjw;Fg; gad;gLk;.

cU 3.22 kpd;fhTk; flj;jpapd;

fhe;jg;Gyj;ijf; fhl;Lk; Rw;W

Msp

jpirfhl;b

kpd;fyk;

cU 3.23 rl;lf; fhe;jj;ijr; #oTs;s

fhe;jg; Gyj;ijf; fhl;Lk; mikg;G.

fhe;jg; Gyj;ijf; fhl;Lk;

,Uk;Gj; J}s;.

Gj;jfk;

fz;zhbg;

glyk;
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gpd;tUk; fhuzpfis khw;Wk;NghJ

fk;gpr;RUspd; fhe;jg;Gy typikapy;

khw;wk; Vw;gLkh?

* kpd;Ndhl;lj;jpd; gUkid

mjpfupj;jy;

* fk;gpr;RUspy; KWf;Ffspd;

  vz;zpf;ifiaf; $l;Ljy;.

* fk;gpr;RUspDs; fhzg;gLk;

  mfzpia khw;Wjy;

nraw;ghLnraw;ghLnraw;ghLnraw;ghLnraw;ghL 3'16 3'16 3'16 3'16 3'16

gpshj;jpf;F E}y;fl;il kPJ 50 Rw;Wf;nfhz;l fhtypl;l nrg;Gf;

fk;gpr; RUs; xd;iw mikf;f. fy;tidRg;gLj;jg;gl;l 2 mq;Fy ePskhd

,Uk;Gf; fk;gpj;Jz;Lfs; 5 I mf;FohapDs; itf;f.nrg;Gf; fk;gpr; RUspd;

Kidfspy; fhtypg;G+r;ir ePf;fp glj;jpy; fhl;bathW kpd;Rw;iw mikf;f.

kpd;Rw;wpy; Mspia %b cUf;fpdhyhd fljhrpf; ft;tpfis glj;jpy;

fhl;bathW FohapDs; cs;s ,Uk;Gf; fk;gpfshy; ftUk; mstpw;Fj;

njhq;ftpLf. ,Uk;Gf; fk;gpfshy; ftuf;$ba cr;r mstpyhd ft;tpfspd;

vz;zpf;ifia mwpf. gpd;du; ,r;nraw;ghl;bid FohapDs; itf;fg;gl;l

fk;gpfspd; vz;zpf;ifia mjpfupj;J kPz;Lk; nra;J> ftug;gLk;

cr ;r mstpyhd ft;tpfspd; vz;zpf;ifia mwpf. kPz;Lk; ,r;

nraw;ghl;bid Rw;wpy; kpd;fyq;fspd; vz;zpf;ifia mjpfupf;fg;gjdhy;

kpd;Ndhl;lj;jpid mjpfupf;fr;nra;J> ftug;gLk; cr;r msthd ft;tpfspd;

vz;zpf;ifia mwpf. ,Wjpahf ,r;nraw;ghl;bid nrk;Gf;fk;gpr; RUs;fspd;

vz;zpf;ifia 100 Mf mjpfu pj ;J ftug ;gLk ; cr ;r msthd

ft;tpfspd; vz;zpf;ifia mwpf.

kpd;idf; fhTk; xU fk;gpr;RUspy; Vw;gLk; fhe;jg;Gyk;kpd;idf; fhTk; xU fk;gpr;RUspy; Vw;gLk; fhe;jg;Gyk;kpd;idf; fhTk; xU fk;gpr;RUspy; Vw;gLk; fhe;jg;Gyk;kpd;idf; fhTk; xU fk;gpr;RUspy; Vw;gLk; fhe;jg;Gyk;kpd;idf; fhTk; xU fk;gpr;RUspy; Vw;gLk; fhe;jg;Gyk;

kpd;idf;fhTk; xU fk;gpr; RUspy; Vw;gLk; fhe;jg;Gyk; glj;jpy;

(cU 3.24a) fhl;lg;gl;Ls;sJ. ,J xU rl;lf; fhe;jj;jpdhy; Vw;gLk;

fhe;jg;Gyj;ij xj;jjhff; fhzg;gLfpwJ. ,jpypUe;J kpd;idf;fhTk;

fk;gpr; RUshdJ xU rl;lf; fhe;jj;ijg; Nghd;W nraw;gLk; vdf;

$wyhk;. ,jdhy;> kpd;idf; fhTk; fk;gpr;RUs; xd;iw kpd;fhe;jk; vdf;

$wyhk;. ,jd; KidTfisg; glj;jpy; (cU 3.24b) fhl;bathW

fk;gpr;RUspy; kpd;ghAk; jpiria itj;J mwpe;Jnfhs;syhk;.

cU 3.25 fk;gpr;RUs;fspd;

vz;zpf;ifAld; fhe;jg;Gy

typik khWtijf;

fhl;Lk; kpd;Rw;W

fljhrpf; ft;tpfs;

fk;gpr;RUs;

gpshj;jpf;Ff; Foha;

cU 3.24 fk;gpr;RUspy; Vw;gLk;

fhe;jg;Gyk;

(a) (b)
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kpd;kzpkpd;kzpkpd;kzpkpd;kzpkpd;kzp

* Nkw;fhl;ba kpd;kzpr; Rw;wpy;

Msp %lg;gl;lJk; kpd;Rw;W

G+uzg;gLj;jg;gLtjhy; kpd;fhe;jk;

cUthf;fg;gLk;.

* ,jd;NghJ nky;ypUk;G tpy;; kpd;

fhe;jj;jpdhy; ftug;gl mjDld;

njhLf;fg;gl;l rk;kl;b kzp%bapy;

mbg;gjhy; xyp vOk;.

* ,t;thW nky;ypUk;G tpy;; ftug;gl;L

mirtjhy; kpd;Rw;Wj; njhLifg;

Gs;sp x ,y; mWf;fg;gLk;. ,jdhy;>

kpd;Ndhl;lk; epWj;jg;gl kpd;fhe;jf;

ftu;r;rp ,of;fg;gLk;.

* ,r;re;ju;g;gj;jpy; kPz;Lk; nky;ypUk;G

tpy;; gioa epiyf;Fj; jpUk;Gk;.

,jdhy; x ,y; kPz;Lk; njhLif

Vw ;gl ;L kpd ;Rw ;W jpUk ;gTk ;

G+u;j;jpahf;fg;gLk;.

* ,t;thW njhlu;e;J kPz;Lk;kPz;Lk;

nraw;gLtjhy; kpd;kzp njhlu;e;J xypf;Fk;.

kpd;fhe;jk; gad;gLk; NtW re;ju;g;gq;fs;kpd;fhe;jk; gad;gLk; NtW re;ju;g;gq;fs;kpd;fhe;jk; gad;gLk; NtW re;ju;g;gq;fs;kpd;fhe;jk; gad;gLk; NtW re;ju;g;gq;fs;kpd;fhe;jk; gad;gLk; NtW re;ju;g;gq;fs;

* Ez; kpd;Rw;Wilg;ghd;fspy;

* njhiyNgrpapd; nrtpg;gd;dpapy;

* rpy tpisahl;L cgfuzq;fspy;

* itj;jparhiyfspy; fz;fspy; tpOe;j ,Uk;G> cUf;Fj;Jfs;fis

mfw;Wtjw;F.

Kjw; nraw;ghl;il tpl njhlu;e;J nra;j nraw;ghLfspy; ftug;gLk;

ft;tpfspd; vz;zpf;if mjpfkhff; fhzg;gLk;. ,jpypUe;J kpd;fhe;j

mfzpf; fk;gpfspd; vz;zpf;ifia  mjpfupf;Fk;;NghJk; fk;gpr;RUspy;

ghAk; kpd;Ndhl;l msit mjpfupf;Fk;NghJk; fk;gpr;RUs;fspd;

vz;zpf;ifia mjpfupf;Fk;NghJk; cUthFk; fhe;jg;Gy typik

mjpfkhff; fhzg;gLtij mwpayhk;.

kpd;fhe;jq;fspd; gad;ghLkpd;fhe;jq;fspd; gad;ghLkpd;fhe;jq;fspd; gad;ghLkpd;fhe;jq;fspd; gad;ghLkpd;fhe;jq;fspd; gad;ghL

ifj;njhopy; JiwapYk; tPl;by; gad;gLj;Jk; nghUs;fspYk;

kpd;fhe;jq;fs; gutyhfg; gad;gLj;jg;gLfpd;wd.

cU 3.26 kpd;kzpr;Rw;W

;

kpd;fhe;jk;

njhLif

Mzp

rk;kl;b

kzp

%b

X

    nky;ypUk;G tpy;

Msp
nky;ypUk;G mfzp

tupr; RUs;

jhq;fp

cNyhff;

fPyk;
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gpnskpq;qpd; ,lf;if tpjpgpnskpq;qpd; ,lf;if tpjpgpnskpq;qpd; ,lf;if tpjpgpnskpq;qpd; ,lf;if tpjpgpnskpq;qpd; ,lf;if tpjp

,lJifa pd ;  Kjy ;  %d ;W

t p uy ; fisAk ;  xd ;Wf ;nfhd ;W

nrq;Fj;jhf itj;J Rl;btpuiy

fhe;jg;Gyj;jpd; jpirapYk;> eLtpuiy

flj;jpapy; kpd;ghAk; jpirapYk;

gpbf;Fk;NghJ ngUtpuy; flj;jpapd;

,af;fj; jpiriaj; jUk;.

gpnskpq;qpd; ,lf;if tpjpg;gbNa NeNuhl;l Nkhl;lu; ,aq;Ffpd;wJ.

cU 3.28 gpnskpq;qpd; ,lf;if tpjp

Rl;b tpuy;

^fhe;jg;Gyj;jpd; jpir&

eLtpuy;

^kpd;ghAk;

jpir &
  ngUtpuy;

^,af;fj; jpir&

,lf;if

   Nkw;gb vy;yhr; nraw;ghLfspd;NghJk;

nrg;Gf;fk;gp miritf; fhl;LfpwJ.

,t;thW mirAk; fk;gpapd; ,af;fj;

j piria mwptjw;F gpnskpq ;qpd ;

,lf;iftpjp gad;gLfpwJ.

nraw;ghLnraw;ghLnraw;ghLnraw;ghLnraw;ghL 3'17 3'17 3'17 3'17 3'17

typikahd gupapyhlf; fhe;jg; Gaq;fspilapy; kpd;fhTk; nky;ypa nrg;Gf;

fk;gp xd;iw glj;jpy; fhl;bathW itf;f. nrg;Gf; fk;gpapy; kpd;ghAk;NghJ

vd;d eilngWfpwJ? nrg;Gf;fk;gpapy; kpd;ghAk; jpiria khw;wpaNghJ

vd;d eilngWfpwJ? fhe;jKidTis khw;wp itj;J ,r;nraw;ghl;bid

nra;Ak;NghJ cq;fs; mtjhdpg;G ahJ?

cU 3.27 fhe;jg;Gyj;jpy;

kpd;fhTk; RahjPd flj;jp

,aq;Ftjw;fhd kpd;Rw;W

nrg;Gf;

fk;gp

epiyahd

fhe;jk; kpd;fyk;

Msp

fhe;jg;Gyj;jpy; fhzg;gLk; kpd;ffhe;jg;Gyj;jpy; fhzg;gLk; kpd;ffhe;jg;Gyj;jpy; fhzg;gLk; kpd;ffhe;jg;Gyj;jpy; fhzg;gLk; kpd;ffhe;jg;Gyj;jpy; fhzg;gLk; kpd;fhhhhhTk; flj;jpkPJ njhopw;gLk;Tk; flj;jpkPJ njhopw;gLk;Tk; flj;jpkPJ njhopw;gLk;Tk; flj;jpkPJ njhopw;gLk;Tk; flj;jpkPJ njhopw;gLk;

tpirtpirtpirtpirtpir

fhe;jg;Gyj;jpy; kpd;idf; fhTk; RahjPd flj;jpkPJ xU tpir

njhopw;gLtij ikf;fy; guNl mtjhdpj;jhu;.
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tyQ;Ropahfr; RoYk;. njhlu;e;J cd

flj;jp fhe;jj;jpy; tlKidf;F  mUfpy;

Rod;W tUk;NghJ cd flj;jpAld;

njhlu;ghd Jilg;gk; kpd;fyj;jpd; vjpu;

KidAld; ,izj;j gpsTtisaj;Jld;

njhlu;GWk;. ,jdhy;> flj;jp cd ,y; dc

jpirapy; gha;e;j kpd;Ndhl;lk;> gpsTtisak;

kw;iwa njhLifj; Jilg;gj;jpidj;

njhLtjdhy; ,g;Ngh cd jpirapy; ghAk;.

vdNt> ,r;re;ju;g;gj;jpy; flj;jp cd>

gpnskpq;qpd; ,lf;if tpjpg;gb Nky;Nehf;fp

mirAk;. vdNt> fk;gpr;RUs; njhlu;e;J

tyQ;Ropahfr; RoYk;.

Nkhl;lupd; gpsT tisaq;fs;

fhuzkhf xt;nthU miur;Rw;wpd;

NghJk; fk;gpr;RUspy; kpd;Ndhl;lj;jpd;

jpir khwhJ.

   cU 3.29 (a) ,y; fhl;bathW NeNuhl;l

kpd;Nkhl;lh; Royf;$ba xU fk;gpr;RUs;

,U epiyahd fhe;jq;fspw;F kj;jpapy;

fhzg;gLk;. fk;gpr;RUSld; njhlu;ghf ,U

gpsTtisaq;fs; fhzg;gLk;. ,g;

gpsTtisaq;fs;> kpd;dpd; jpiria

khw;Wk; jpirkhw;wp tisaq;fshFk;. ,g;

gpsTtisaq;fs; cUf;fpdhy; Md

Jilg;gq;fSld; njhLifapy; fhzg;gLk;.

,j;Jilg;gq;fs; epiyahd kpd;Rw;wpy;

kpd;fyq;fSld; ,izf;fg;gl;bUf;Fk;.

,q;F gpnskpq;qpd; ,lf;if tpjpiag;

gpuNahfpg;Nghkhdhy; ab flj;jpahdJ Nky;

Nehf;fp mirtjhy; fk;gpr;RUshdJ

NeNuhl;l kpd;Nkhl;lu; -NeNuhl;l kpd;Nkhl;lu; -NeNuhl;l kpd;Nkhl;lu; -NeNuhl;l kpd;Nkhl;lu; -NeNuhl;l kpd;Nkhl;lu; - Direct Current  (DC) Motor

 (a) NeNuhl;l Nkhl;lu;

gpsT

tisaq;fs;

njhLifj;

Jilg;gk;

a

b
c

d

cU 3.29 Jilg;gq;fspD}L kpd;gha;jy;

kpd; tyg;gf;fj;jpD}L

cl;nrd;W

,lg;gf;fj;jpD}L

ntsptUfpwJ.

(c) jpirkhw;wp

(b) ,lg;gf;f fk;gpr;RUspy; gpnskpq;qpd;

   ,lf;iftpjpiag; gpuNahfpj;jy;.

flj;jpapd;

,af;fk;.

fhe;jg;Gyk;

kpd;Ndhl;lk;;

,lf;if
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vspa NeNuhl;l Nkhl;liuj; jahupj;jy;vspa NeNuhl;l Nkhl;liuj; jahupj;jy;vspa NeNuhl;l Nkhl;liuj; jahupj;jy;vspa NeNuhl;l Nkhl;liuj; jahupj;jy;vspa NeNuhl;l Nkhl;liuj; jahupj;jy;

jf;if
(a)

kpd;fk;gp

nry;tjw;fhd

gpsT

ijay;

Crp

jpirkhw;wpfshfg;

gad;gLk; Crpfs;

fhtyplg;gl;l nrg;Gf;fk;gp

nraw;ghLnraw;ghLnraw;ghLnraw;ghLnraw;ghL     3'183'183'183'183'18

xU ijaY}rpiaj; jf;ifapd; kj;jpA+L

glj;jpy; fhl;bathW nrYj ;Jf . ,U

Fz;^rpfisj; jf;ifapd; Xuq;fspy; xU

Neu;Nfhl;by; Fw;Wf. ,it jpirkhw;wp

tisak; Nghd;W njhopw;gLk;.Fz;^rpapd;

xU Kidapy; Muk;gpj;J kWKidapy;

KbAkhW 50 Rw ;Wfisf ;  fhty pl ; l

nrg;Gf;fk;gpapdhy; Rw;Wf. nrg;Gf; fk;gpapd;

,U Kbtplq;fspy; cs;s fhty;G+r;rpidr;

Ruz;b Fz;̂ rpfSld; ey;y kpd;njhLg;ig

Vw;gLj;JkhW nra;f. glj;jpy; fhl;bathW

,UNrhb ePskhd Crpfis x tbtpy;

Nkirapy; Fw;wp> jf;ifapd; kj;jpapy;

nry;Yk; ijay; Crpiaj; jhq;FkhW

nra;f. ,U ,izg;G kpd;fk;gpfspdJk;;

fhtypg; G+r;ir ePf;fp mtw;iwj; jf;ifr;

RUspy; Fw;wpa Fz;̂ rpfSld; (jpirkhw;wp

tisaq;fSf;F xg;ghd gFjp) njhLifapy;

cs;sthW epiyngwr; nra;f. (,jw;F

cNyhf taupq; fpspg; gad;gLj;jyhk;).

,Wjpahf glj;jpy; fhl;bathW ,U epiyahd

fhe;jKidfisj;  jf;ifr; RUSf;F ,U

GwKk; epiyg;gLj;Jf. gpd;du; ,izg;Gf;

fk;gpfSf;F NeNuhl;l kpd;idr; nrYj;jp

mtjhdpf;Ff.

(c)

cU 3.30 khjpup kpd;Nkhl;lu;

 mikg;gjw;fhd xOq;F

(b)

epiyahd fhe;jk;

 3.5 kpd;fhe;jj; J}z;ly; 3.5 kpd;fhe;jj; J}z;ly; 3.5 kpd;fhe;jj; J}z;ly; 3.5 kpd;fhe;jj; J}z;ly; 3.5 kpd;fhe;jj; J}z;ly;;;

1831 ,y; ikf;fy; guNl> fhe;jj;ijg; gad;gLj;jp kpd;id cUthf;f

KbAk; vdf; fz;lwpe;jhu;.

kpd;fhe;jj; J}z;liy mwptjw;F gpd;tUk; nraw;ghl;by; <LgLNthk;.

x tbtpy; Fw;wpa

Crpfs;
cNyhf tahpq;

fpspg;/,izg;Gf;

fk;gp
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Nkw;gb  nraw;ghLfspy; ,Ue;J fk;gpr;RUspDs; fhe;jj;ijr;

nrYj;Jk;NghJ ikag;G+r;rpa fy;tNdhkhdpapy; kpd;Ndhl;lk; xU

jpirapYk; fhe;jj;ijf; fk;gpr; RUspDs; ,Ue;J ntspNa ,Of;Fk;

nraw;ghLnraw;ghLnraw;ghLnraw;ghLnraw;ghL 3'19 3'19 3'19 3'19 3'19

g l j ; j p y ;  f h l ; b at h W  mj p f

vz;zpf;if nfhz;l fk;gpr;RUs; xd;iw

ikag;G+r;rpa fy;tNdhkhdp xd;Wld;

,izf;Ff. xU rl;lf; fhe;jj;ijf;

f k ; g p r ;  R Us p Ds ;  n rY j ; j p f ;

f y ; t Nd h k hd p a p y ;  e pfo ;tij

mtjhdpf;Ff. fhe;jj;ijr; RUspDs;

e piyahf mirahJ itj ;J

fy;tNdhkhdpapy; khw;wk; Vw;gLfpwjh

vdg ;ghu ;f ;f. r l ; l f ;  f h e ; j j ; ij

RUs pDs ; ,Ue ;J nts pNehf ;f p

,Oj ;J fy;tNdhkhdpapy; mirit

mtjhdpf;Ff. Nkw ;gb nray;fis

xU  ty p i k  Fiwe ;j r l ; l f ;

fhe;jj;ijg; gad;gLj;jp Kd;du; mirj;j

Ntfj;jpy; mNj RUspDs; mirj;J

fy;tNdhkhdpapy; Vw;gLk; khw;wj;ij

mtjhdpf;Ff.

Nkw ; g b  n raw ; g hLfis Kjy ;

gad;gLj;jpa rl;lf; fhe;jj;ijAk;

Fiwthd vz;zpf ;if nfhz ;l

fk;gpr;RUisAk; gad;gLj;jp Kd;ida

Ntfj;jpy; mirj;J fy;tNdhkhdpapy;

khw;wj;ij mtjhdpf;Ff. njhlu;e;J

fk;gpr ; RUspDs; rl;lf;fhe;jj;jpid

NtfkhfTk; nkJthfTk; mirj;J

fy;tNdhkhdpapy; Vw;gLk; khw;wj;ij

mtjhdpj;Jf; Fwpf;f.

cU 3.31 kpd;fhe;jj; J}z;ly; Rw;Wfs;

(a)

(b)

(c)

fhe;jk; cs;Ns

nrYj;jg;gLfpwJ

kpd;Ndhl;lk; gha;fpwJ

fhe;jk;

ntspNa

,Of;fg;gLfpwJ

fhe;jk;

mira

tpy;iy kpd;Ndhl;lk;

ghatpy;iy

kpd;Ndhl;lk; vjpu;j;

jpirapy; gha;fpwJ
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NghJ ikag;G+r;rpa fy;tNdhkhdpapy; kpd;Ndhl;lk; vjpu;j;jpirapYk;

gha;tij mtjhdpf;fyhk;. mj;Jld; RUspDs; fhe;jj;ij mirahJ

gpbj;jpUe;jNghJ ikag;G+r;rpaf; fy;tNdhkhdpapy; kpd;Ndhl;lk; ghahJ

,Ug;gijAk; mtjhdpf;fyhk;. NkYk;> RUspy; fhe;jj;ij Ntfkhf

mirf;Fk;NghJ kpd;Ndhl;lk; ngupjhfTk; nkJthf mirf;Fk;NghJ

kp;d;Ndhl;lk; rpwpjhTk; ,Ug;gij mtjhdpf;fyhk;.

,tw;wpy; ,Ue;J fk;gpr;RUspDs; fhe;jk; mirAk;NghJ kl;Lk;

kpd;Ndhl;lk; J}z;lg;gLtijf; fhzyhk;. mjhtJ fk;gpr;RUs; njhlu;ghf

fhe;jg;ghakhw;wk; xd;W Vw;gLk;NghJ kl;Lk; mf; fk;gpr;RUspy; xU

kpd;dpaf;ftpir J}z;lg;gLfpwJ. ,J kpd;fhe;jj; J}z;ly; vdg;gLk;.

fk;gp AB I Nky;Nehf;fp ,af;Fk;NghJ kpd;Ndhl;lk; A  ,ypUe;J

B ,w;Fk; fk;gpia fPo;Nehf;fp ,af;Fk;NghJ kpd;Ndhl;lk; fk;gpapy;

B ,ypUe;J A ,w;Fk; gha;tij ikag;G+r;rpa fy;tNdhkhdpapd;

jpUk;gypypUe;J mtjhdpf;fyhk;.

gpnskpq;qpd; tyf;if tpjpgpnskpq;qpd; tyf;if tpjpgpnskpq;qpd; tyf;if tpjpgpnskpq;qpd; tyf;if tpjpgpnskpq;qpd; tyf;if tpjp

  tyJ ifapd; Kjy; %d;W tpuy;fisAk; xd;wpw;F xd;W nrq;Fj;jhf

 itj;J.

• fhl;b tpuiyf; fhe;jg; Gyj;jpd; jpirapYk; (N ,ypUe;J S ,w;F)

• ngUtpuiyf; flj;jp ,aq;Fk; jpirapYk; gpbj;jhy;

• eLtpuy; J}z;ly; kpd;Ndhl;lj;jpd; jpiriaj; jUk;.

nraw;ghLnraw;ghLnraw;ghLnraw;ghLnraw;ghL 3'20 3'20 3'20 3'20 3'20

Neupa flj;jp AB I mjd;

Kidfis ikag ; G + r ; r pa

fy;tNdhkhdpAld; nghUj;jpr;

Rw;iwg; glj;jpy; fhl;bathW

,izf;Ff. ,f; fk;gpia U

tbtf; fhe;jj;jpDs; glj;jpy;

fhl;bathW Nky; Nehf;fpAk;

gpd;du; fPo; Nehf;fpAk; mirj;J

fk;gpapy; kpd;Ndhl;lk; ghAk;

jpirfisf; Fwpj;Jf; nfhs;f.

cU 3.32

ikag; G+r;rpa

fy;tNdhkhdp

ghJfhg;ghd

jilap

A

B

U tbtf;

fhe;jk;

Nehpaflj;;jp

S
N
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cU 3.33 gpnskpq;qpd; tyf;if tpjp

ngUtpuy;

^,af;fk;&fhl;b tpuy;

^fhe;jg;Gyk;&

eLtpuy;

^J}z;ly;

kpd;Ndhl;lk;&

tyf;if

kpd;fhe;jj; J}z;lypd; gad;fs;kpd;fhe;jj; J}z;lypd; gad;fs;kpd;fhe;jj; J}z;lypd; gad;fs;kpd;fhe;jj; J}z;lypd; gad;fs;kpd;fhe;jj; J}z;lypd; gad;fs;

irf;fps; ijdNkhirf;fps; ijdNkhirf;fps; ijdNkhirf;fps; ijdNkhirf;fps; ijdNkh

irf;fps; ijdNkhthdJ

xU fk;gpr;RUspd; kj;jpapy; RoYk;

cUistbthd epiyahd fhe;jk;

cs;sthW mikf;fg;gl;Ls;sJ.

,f; fhe;jkhdJ mjd; kj;jpapy;

,Ue;J Royf;$ba jiy nfhz;l

xU jz;nlhd;Wld; nghUj;jg;

gl;Ls;sJ. ,r; RoYk; jiy>

irf;fps; uaUld; njhlu;GWk;NghJ

mj; jiy Roy;tjhy; J}z;ly;kpd;

fk;gpr;RUspy; Njhw;Wtpf;fg;gLk;.

fk;gpr;RUshdJ xU nky;ypUk;G mfzpapy; gy vz;zpf;ifapy;

Rw;wg;gl;Ls;sjhy; gpwg;gpf;fg;gLk; kpd;dpaf;ftpir typikahdjhff;

fhzg;gLk;.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

u\;a ehl;L tpQ;Qhdpahfpa nyd;];

vd;gtu; J}z;ly; kpd;Ndhl;lj;jpd;

jpirahdJ mjid Vw;gLj;Jk;

khw;wj;jpid vjpu;f;Fk; jpirapy;

fhzg ;gLtjhf mikAk ; vdf ;

fz;lwpe;jhu;. ,J nyd;];rpd; tpjp

vdg ;gLk; . J}z;ly; kpd ;dpaf ;f

tpirahdJ flj;jpapdhy; ntl;lg;gLk;

fhe;jg;;gha khw;wtPjj;jpw;F Neu;tpfpj

rkdhFk; vd guNl fz;lwpe;jhu;. ,J

guNlapd; tpjp vdg;gLfpwJ.

cU 3' 34  irf;fps; ildNkh

 fk;gpr;

RUs;

cUis

tbt

epiyahd

fhe;jk;

nraw;ghLnraw;ghLnraw;ghLnraw;ghLnraw;ghL      3'21 3'21 3'21 3'21 3'21

irf;fps; ijdNkhtpd; Kbtplq;fSf;F ,ilapy; xU kpd;#s;

kpd;Fkpopid ,izg;Gf; fk;gpfshy; njhLj;J ijdNkhit nkJthfTk;

gpd; NtfkhfTk; ,af;fp mtjhdpf;Ff. irf;fps; ijdNkhit xU

ikag;g+r;rpa fy;tNdhkhdpAld; ,izj;J nkJthf ,af;fp mtjhdpf;Ff.

ikag;g+r;rpa fy;tNdhkhdpapy; ,Ugf;f mirT mtjhdpf;fg;gl;ljh?
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J}z;lw; RUs;J}z;lw; RUs;J}z;lw; RUs;J}z;lw; RUs;J}z;lw; RUs;

J}z;lw;RUshdJ rpwpa Neu;

Xl;l Nthy;w;wstpy; ,Ue;J ngupa

Neu ; Xl ;l Nthy ;w ;wsitg ;

ngWtjw;Fg; gad;gLk;. J}z;lw;

RUshdJ xU nky;ypUk ;G

mfzpa py ;  fhty plg ; gl ; l

nrg;Gf;fk;gpapy; Vwf;Fiwa E}W

Rw;Wfs; mstpy; Rw;wg;gl;l xU

Kjw; RUisf; nfhz;lJ.

Jizf;RUs; MdJ nky;ypa fhtyplg;gl;l nrg;Gf;fk;gpfspdhy;

Rw;wg;gl;l gy;yhapuf;fzf;fhd Rw;Wfisf; nfhz;lJ. Kjw; RUspd;

Rw;wpy; kpd;id Mf;fp mopf;Fk; Xu; cgfuz mikg;Gk; nfhs;sstpAk;

fhzg;gLk;. kpd;id Mf;fp mopf;Fk; cgfuzkhdJ kpd;kzpapy;

njhopw;gLtijg; Nghd;W ,q;Fk; njhopw;gLk;. ,t; cgfuzj;jpd;

nraw;ghl;bdhy; xU nrf;fdpy; gy jlitfs; kpd;Rw;W Mf;fp mopf;fg;gLk;.

,t;thW kpd;Rw;W gy jlitfs; Mf;fp mopf;fg;gLtjdhy; Vw;gLk;

fhe;jg;gha khw;wkhdJ Jizr;RUspy; xU ngupa J}z;ly;

kpd;dpaf;ftpiria Vw;gLj;JfpwJ.

epiykhw;wpfsepiykhw;wpfsepiykhw;wpfsepiykhw;wpfsepiykhw;wpfs;

epiykhw;wpfs; xU Nthy;w;Wg; ngWkhdj;ij ,d;ndhU Nthy;w;Wg;

ngWkhdkhf khw;Wtjw;Fg; gad;gLfpd;wd. ,jw;F gpujhdkhf Mly;

Xl;l kpd;Kjy;fNs gad;gLj;jg;gLk;.

epiykhw;wp MdJ xU nky;ypUk;G mfzpapy; Rw;wg;gl;l xU

Kjw;RUisAk; xU Jizr;RUisAk; nfhz;l mikg;ghFk;. ,jdhy;>

Kjw; RUspy; Vw;gLk; fhe;jg;gha khw;wkhdJ Jizr;RUspYk; fhe;jg;gha

khw;wj;ij Vw;gLj;Jk;. ,jd;NghJ Jizr;RUspy; cUthFk; J}z;ly;

kpd;dpaf;f tpirg; ngWkhdk; khw;wkilAk;.

,r;re;ju;g;gq;fspy;; ikag;G+r;rpa fy;tNdhkhdpapy; jpUk;gy; ,U

jpirapYk; khwpkhwpf; fhzg;gLk;. ijdNkh RoYk;NghJ J}z;ly;

kpd;dpaf;ftpirapd; jpir khWtjhy; J}z;ly; kpd;Ndhl;lj; jpirAk;

khWk;.

xU flj;jpapy; kpd;Ndhl;lk;> fzj;jpw;F fzk; vjpu;j;jpirfspy;

khwpkhwpg; gha;e;jhy; mJ MlNyhl;l kpd;Ndhl;lkMlNyhl;l kpd;Ndhl;lkMlNyhl;l kpd;Ndhl;lkMlNyhl;l kpd;Ndhl;lkMlNyhl;l kpd;Ndhl;lk; vdg;gLk;.

cU 3.35 J}z;lw; RUs;

kpd;id

Mf;fp

mopf;Fk;

mikg;G

Kjw;RUs;

Jizr;RUs;

nky;ypUk;gfzp
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Jizr;RUSld; ,izf;fg;gl;l Nthy;w;Wkhdpapd; thrpg;G Kjw;

RUSld; ,izf;fg;gl;l Nthy;w;Wkhdp;apd; thrpg;ig tpl cau;thdjh?

cq;fshy; Nthy;w;Wkhdp;; thrpg;gpw;Fk; Kjy;> Jizr; RUs;fspy; cs;s

Rw;Wfspd; vz;zpf;iff;Fk; ,ilapy; VjhtJ njhlu;igf; fhz Kbfpwjh?

kPz;Lk; Nkw;gb nraw;ghl;il> Kjw; Rw;Wfs; 200 RUs; nfhz;l

RUisAk; Jizr;RUshf 100 Rw;Wfs; nfhz;l RUisAk; gad;gLj;jpr;

nra;J> Nthy;w;Wkhdp thrpg;Gfis mtjhdpf;Ff.

,g;NghJ Jizr;RUs; Nthy;w;Wkhdp thrpg;G Kjw;RUs;

Nthy;w;Wkhdp thrpg;igtpl cau;thdjhfth my;yJ Fiwthdjhfth

fhzg;gLfpwJ. KjyhtJ re;ju;g;gj;jpy; Kjw;RUs; Nthy;w;Wkhdp thrpg;ig

tplj; Jizr;RUs; Nthy;w;Wkhdp thrpg;G ,Uklq;fhfTk; ,uz;lhk;

re;ju;g;gj;jpy; Jizr;RUs; Nthy;w;Wkhdp thrpg;G Kjw;RUs; Nthy;w;Wkhdp

thrpg;gpd; miug;gq;fhfTk; fhzg;gLk;.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?
Kjw;RUs; Nthy;w;wsT V

P 
 MfTk; Jizr;RUs; Nthy;w;wsT V

S
 MfTk;

mjd; RUs;fspd; vz;zpf;if KiwNa N
P
, N

S
 MfTk; fhzg;gLkhapd;

mtw;wpw;fpilNa cs;s njhlu;ghdJ  Vs       Ns

     Vp       Np
=

nraw;ghLnraw;ghLnraw;ghLnraw;ghLnraw;ghL 3'22 3'22 3'22 3'22 3'22

fhtypg;gl;l nrg;Gf;fk;gpapdhy; Md 100 Rw;Wf; nfhz;l fk;gpr; RUisAk;

200 Rw;Wf; nfhz;l fk;gpr; RUisAk; mikf;f. ,t;tpU RUs;fisAk; U

tbt nky;ypUk;G mfzpapd; ,U Gaq;fspYk; nghUj;jp mg; Gaq;fspd;

Nky; mtw;iw njhLf;FkhW xU nrt;tf nky;ypUk;Gr; rl;lg;gliy glj;jpy;

fhl;bathW mikf;f. Kjypy; 100 Rw;Wf; nfhz;l RUis Kjw;RUshfg;

gad;gLj;jp mjDld; xU irf;fps; ijdNkhitAk; Nthy;w;WkhdpiaAk;

,izf;f. Jizr;RUshf 200 Rw;Wf;nfhz;l RUisg; gad;gLj;jp mjDld;

xU Nthy;w;Wkhdpia ,izf;f. ,e;epiyapy; irf;fps; ijdNkhit

,af;fp ,U Nthy;w;WkhdpfspdJk; thrpg;Gfis mtjhdpf;Ff.

nky;ypUk;G

mfzp

Jizr; RUs;

Kjw;

RUs; irf;fps; ildNkh

Nthy;w;Wkhdp

cU 3.36 epiykhw;wp mikf;Fk; Kiw
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(i) kpd;Ndhl;lj;ij X mr;rpYk; Rikia Y mr;rpYk; nfhz;L tiuG tiuf.

(ii) kpd;Ndhl;lk; 2.75A, 6A MfTs;sNghJ vt;tsT Rikia cau;j;jyhk;?

(iii) RUspy; 50 Rw;W ,Ue;jhy; ePq;fs; vjpu;ghu;f;Fk; tiuig tiuf.

(iv) tiugpd; Nkw;gFjp fpilahf ,Ug;gjw;Ff; fhuzk; ahJ?

5' glj;jpYs;s fk;gpr;RUspy; fhe;jj;jpd; tlKidit

cs;Nehf;fpr ; nrYj;Jk;NghJ fy;tNdhkhdp

,lg;gf;fk; jpUk;gpaJ.

(i) tlKidit ntspNa ,Of;Fk;NghJ mtjhdpg;G ahJ?

îi) njd;Kidit cs;Ns nrYj;Jk;NghJ mtjhdpg;G ahJ?

(iii) fhe;jk; RUspDs; mirahjNghJ mtjhdpg;G ahJ?

(iv) fy;tNdhkhdpapd; jpUk;giyf; $l;Lk; %d;W Kiwfisj; jUf.

2'      B ,y; nrk;G Kyhk; ,Ltjw;fhd mikg;Gj; jug;gl;Ls;sJ.

(i) A ,Ys;s nghUs; ahJ?

(ii) C vd;Dk; fiury; ahJ?

(iii) kpd;fyj;jpd; Neu;KidAld; ,izf;fg;gl

Ntz;baJ ahJ?

(iv) kpd;gFg;gpd; gpd; fNjhl;bYk; mNdhl;bYk;

Vw;gLk; khw;wk; ahJ?

3' rpwpa Rikia cau;j;jg; gad;gLfpd;w kpd;dhy; ,aq;Fk;> khjpup nek;gpd;

mikg;G glj;jpy; jug;gl;Ls;sJ.

(i) mJ njhopw;;gLk; Kiwia tpsf;Ff.

(ii) k pd ; fyKidia khw ; w pdhy ;

njhopw;;ghL vt;thW mikAk;?

(iii) ,t;tikg;igg; gad;gLj;jp> $ba

Rikia cau;j;Jk; Kiwfisj;

jUf.

A     B

C

gapw;rpgapw;rpgapw;rpgapw;rpgapw;rp
1' î) kpd;idf; flj;Jk; fiury;fs;; vt;thW miof;fg;gLk;?

(ii) kpd;gFg;gpy; mNdhl;> fNjhl; vt;thW jPu;khdpf;fg;gLfpd;wJ?

(iii) kpd;gFg;gpy; gad;gLj;Jk; cgfuzj;jpd; ngau; ahJ?

(iv) kpd;gFg;gpd;NghJ fiurypD}L kpd; vt;thW flj;jg;gLfpwJ?

(v) kpd;Kyhk; ,ly; nraw;ghl;bd;NghJ gbAk; cNyhfj;jpd; jpzpT

jq;fpAs;s fhuzpfs; ahit?

4' k pd ;fhe ;j ty pika py ; k pd ;Ndhl ;lj ;j pd ;

nry;thf ;if mwpa xU khztd; nra;j

gupNrhjidapd; ngWNgWfs; jug;gl;Ls;sd.

100 Rw;W

Xl;lk; (A) 0   0'5  1'0  1'5  2'0  2'5   3'0  3'5  4'0  4'5  5'0

Rik    (N) 0   0'2  0'8  1'6  3'0  5'4  10'0 13'6 14'6 14'9 15'0


