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fjhs' wfkl=;a hq.j,g idfmalaI j b;d flá ld, jljdkqjla ;=< ;dlaI‚l 

ixj¾Okfha úYd, m%.;shla we;s jQ neúks'

• ld¾ñl úma,jh

18 jk ishji jk úg iEu rgl u ksIamdok isÿ jQfha Ys,amSkaf.a ksjdi flakaø fldg 

.;a l=vd ksIamdok tallj,sks' fuu ksIamdok ;u ;ukaf.a ksjdi wjg fjf<| 

fmd<j,g iemhsKs' kuq;a hg;a úð; iuQyhla mj;ajd f.k .sh" br fkdnisk 

wêrdcHh f,i y÷kajkq ,enQ tx.,ka;h m%uqL uyd ì%;dkHfha l¾udka;lrejkag 

uyd fjf<|fmd< m%idrKhlg uqyqK §ug isÿ úh' tx.,ka;fha ksIamdok i|yd 

hg;a úð; rdcHhka w;r b;d úYd, b,a¨ula we;s ùu ksid l¾udka; úYd, f,i 

mq¿,a lsÍug o Y%u W!k;dj yd ksIamdok msßjeh wvqlr .ekSfï wNsfhda. yuqfõ 

l¾udka; i`oyd jeä jeäfhka hdka;%sl ;dlaIKh fhdod .ekSug o wjYH úh' tu 

miqìu ;=< we;s jQfha hhs i,lkq ,nk m%Odk isÿùï lsysmhla my; oelafõ' 

	 ● w;ska l< l¾udka;j,g hka;% nyq, j y÷kajd§u

	 ● c,fha yd yqud,fha Yla;sh m%fhdackhg .ekSu

	 ● bkaOk f,i .,a wÕ=re Ndú;h weröu

	 ● yqud,h Ndú;fhka Odjkh jk keõ yd ÿïßh ksIamdokh

	 ● uyd mßudK ksIamdok weröu yd tAjdg WÑ; hka;% ksIAmdokh

rEmh 1'3' yqud, tkaðula

Y%uh Ndú;hg jvd c,fha Yla;sh yd yqud,fha 

Yla;sh Wmfhda.S lr .ekSfï Ys,amSh l%u fhdod  

.ekSu l¾udka; lafIa;%fha YS>% ixj¾Okhg 

fya;= úh' yqud, tkaðu ksmoùu iu`. rej,a 

iy yn,aj,g wdfoaYl f,i yqud, tkaðï 

fh¥ keõ Odjkhg fhoúKs' j¾;udkfha ;dm 

n,d.dr yd kHIaál Yla;sfhka úÿ,sh 

bmoùfï § mjd yqud,h fhdod .kS' yqud,h 

Ndú;fhka l%shd lrk tkaðula 1'3 rEmfhka o 

yqud, ÿïßhla 1'4 rEmfhka o  oelafõ' 

					      

rEmh 1'4' yqud, ÿïßhla

ful, ksIamdokh jQ yqud, tkaðug 

wjYH wêl ;dm m%udKh imhd .ekSug 

úl,am bkaOk fiùug W;aiql ùu 

fya;=fjka .,a w`.=re Ndú;h werôKss' 

fï ksid úYd, ;dm m%udKhla wjYH 

jk f,day l¾udka;h o YS>%  

ixj¾Okhg Ndckh úh' f,day 

l¾udka;h YS>% ixj¾Okfha m%;sM, 

f,i hka;% ksIamdokh yd wú wdhqO 

ksIamdokh YS>% úh' ;j o 20 jk 

ishjfia m<uq oYlfha § fykaß f*daâ 
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1'1'2 ;dlaIKfõofha yerjqï ,laIH

Ndú;fha mj;sk ;dlaIKh kj fidhd .ekSï u`.ska kj u.lg fhduq flfrhs' 

fujeks fidhd .ekSï ;dlaIKfõofha yerjqï ,laIH f,i ye¢kaúh yels h' 

w;S;fha isg j¾;udkh f;la ìys jQ tjeks yerjqï ,laIH w;ßka lsysmhla my; 

oelafõ'

•   .skaor (Fire)

.skaor Ndú;fha wdrïNh m%d.a ft;sydisl hq.h lrd Èjhhs' wuq uia yd M, je, 

wdydrhg .ksñka Ôj;a jQ i;=ka w;ßka" ñksid wdydr msiSug fhduq jQfha .skaor 

fidhd .ekSfuka wk;=rejhs' .skaor u`.ska Wmojd .kakd ;dmh w;S;fha ir, 

ld¾hhka i`oyd fhdod.;a; o j¾;udkh jk úg úúO bkaOk oykh lr.ksñka 

Wmojd .kakd ;dmh" wmg ke;sju neß n,Yla;shla njg m;a ù we;'

•  frdaoh (Wheel)

rEmh 1'10' w;S;fha NdKav m%jdykh ^weof.k hdu&

wE; w;S;fha NdKav m%jdykh 

i`oyd weof.k hEu" lru;ska 

f.k hdu yd i;=ka msg mgjdf.k 

hEu jeks l%u Ndú;hg f.k we;' 

lru;ska  f.khdug yd Tijd 

f.khdug wmyiq NdKav weof.k 

hdfï § we;s jk wmyiq;d yd 

.eg¨ u; myiqfjka tajd 

f.khdu i`oyd l%u Wmdhhka 

fiùug ñksid fhduq úh' w;S;fha 

NdKav m%jdykh i`oyd fhdod.;a weof.k hdfï ;dlaIKh 1'10 rEmh u`.ska oelafõ'  

ta w;r;=r rjqï fldg ^.iaj, l`oka& weof.k hEug jvd fmr,ñka f.k hEu 

myiq jk nj y`ÿkd .ekSu frdaoh ìysùug miqìï jkakg we;'

						        

 rEmh 1'11' w;S;fha Ndú; frdaohla

is,skAvrdldr jia;=jla fmr,ñka f.k hEfï § 

we;s jk >¾IK n,hg jvd jeä >¾IK n,hla 

weof.k hdfï § fhfok neúka" weof.k hEu 

wmyiq fõ' fm/f,k l`oka u;ska f.khEfï § 

we;sjk yerùfï wmyiqj j<lajd .ekSu i|yd 

iajdëkj lrleúh yels f,i wlaI oKavlg 

iúlrk ,o frdao ks¾udKh jkakg we;ehs 

is;sh yels h'



13

frdaofha Ndú;h ms<sn`o w;S; idlaIs wkQj l%s' mQ' 3500lg muK fmr isg 

fuifmdfÜñhdkqjka ^j¾;udk brdlfha uq;=ka ñ;a;ka& frdaoh Ndú; lr we;s nj 

fmkS hhs' w;S;fha  Ndú; jQ tjeks frdaohla 1'11 rEmh u`.ska oelafõ' t;eka mgka 

m%jdyk ;dlaIKfha úYd, fjkia ùula we;s úh'  

	   
j¾;udkfha frdaofha fhoùï mq¿,a mrdihl mj;S' frdaofhys  ;dlaI‚l fhoùï 

rdYshls' hka;%  ks¾udKfha § úúO ;dlaI‚l l%shdldrlï i|yd frdaofha úúO 

iajrEm jk oe;s frdao" lmams yd cj frdao fhdod .kshs'

• c, frdaoh (Water wheel)

c, frdaoh Ndú;h ms<sn`oj m%:ufhka jd¾;d jkafka .%Sl$frdau hq.fha§ h ^l%s' mQ 

600-l%s' j' 600&' tl, ñsksia Y%ufhka isÿ l< ld¾hhka myiqfjka yd ld¾hlaIu 

j bgq lr.ekSu i`oyd c, frdaofha N%uKh fhdod .eksKs'  w;S;fha Ndú; l< 

c, frdaohla 1'12 rEmfha oelafõ' c,frdaoh u`.ska c,fha mj;akd pd,l Yla;sh" 

ld¾hh lr .eksug yelsjk whqßka mßj¾;kh lr .ekSug yelshdj ,efnhs' 

OdkH fmd;= yeÍu" flàu jeks ld¾hh i`oyd uq,a hq.fha § c, frdaoh Ndú; 

flßKs' c, frdaoh wo jk úg c, úÿ,s n,h Wmoùug fhdod .kakd ;, nukh 

(Turbine) olajd ixj¾Okh ù we;' kQ;k ;, nukhla 1'13 rEmh u`.ska oelafõ'

rEmh 1'12' c, frdaohla rEmh 1'13' kq;k ;, nukhla

•  ÖkÉpÜá jd;a;= lsÍu (Casting cast iron)

ÖkÉpÜá (Cast iron)  jd;a;= lsÍfï ;dlaIKh uq,ska u jd¾;d jkafka Ökfhks' 

ls%' mQ' 500g muK fmr ÖkÉpÜá jd;a;= ksIamdok isÿ lr we;' jdfkaj, mj;akd 

ldnka m%;sY;hg jvd by< ldnka m%;sY;hla iys; hlv" ÖkÜpÜá f,i y÷kajhs' 

ÖkpÜáj, ldnka m%;sY;h 1.7% - 2.5% mrdihl mj;S' f,dalv fuka u ÖkÉpÜá 

o wvq WIaK;ajhl § øj lr .ekSug yels ùu ksid;a wÉpq u.ska wjYH yev .ekaùï 
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rEmh 1'14' tkaðul n`ola

    l< yels ksid;a jd;a;= ;dlaIKh ìysj 

we;' ÖkÉpÜá fidhd .ekSu m%jdyk 

;dlaIKfhys úYd, mßj¾;khla we;s 

lsÍug fya;= jQ tkaðu ksIamdokhg 

m%fhdackj;a úh' tkaðï ksIamdokfha 

§ ÖkÉpÜá w;HjYH f,dayhla njg;a 

jd;a;= lsÍfï ;dlaIKsl Ys,amSh l%uh 

ta i`oyd fhdod .; hq;= w;HjYH 

Ys,amSh l%uhla njg;a m;aj we;' 

ÑkÜpÜá Ndú; fldg ksmojkq ,enQ 

tkaðul n`ola 1'14 rEmfhka oelafõ'

•  uqøK l,dj (Printing)
					         

rEmh 1'15' wl=re weñKsh 

yels uqøK hka;%hla

uqøK l,dfõ wdrïNh l%s' j' 1000 § muK 

Ökfha isÿ úh' bka miqj c¾uka cd;sl 

fcdyekakia .=gkan¾.a m%:u wl=re weñKsh 

yels uqøK hka;%h l%s'j' 1440 jk úg 

ksmojk ,È' 1'15 rEmh u`.ska wl=re weñKsh 

yels uqøK hka;%hla oelafõ' thska wl=re 

wuqKd msgm;a lsÍfï yelshdj ,enqKq w;r 

j¾;udkh jk úg ikaksfõok lafIa;%hg 

fuu ;dlaIKh w;HjYH wx.hla ù we;' 

uqøK hka;%h ksmojñka uqøK ;dlaIKh 

y`ÿkajd§u ksid fmd;m; uqøKhg u`. 

mEÿKq w;r th oekqu fnodyeÍfï udOHhla 

njg m;a úh' fuh úoHdj ÈhqKqùug uy;a 

msgqjy,la úh'
 

•  iaÓ;s úÿ,sh  (Static electricity)

we;eï øjH msßue§fï §" tajd w;r bf,lafg%dak yqjudreùï we;s fõ' túg tu øjH 

u; mj;akd bf,lafg%dak m%udKfha w;sßla;h fukau bf,lafg%dak m%udKfha ys`.h 

u`.ska fmkajk fN!;sl .=Kh iaÓ;s úÿ,sh f,i ye`Èkafjhs' wkdÈu;a l<l isg 

úÿ,sh flàu jeks iaÓ;s úoHq;a .=K ms<sn`oj w;aoelsï ;snqK o"  tx.,ka; cd;sl 

ú,shï .s,anÜ keue;a;d úiska l%s' j' 1600 § muK  wdfrdamK /iaj mej;Sfuka 

we;sjk fuu .=Kh iaÓ;s úÿ,sh f,i wkdjrKh lr .kq ,eìKs'  iaÓ;s úÿ,sh 

y`ÿkd .ekSfuka miqj iaÓ;s úoHq;a ckl ks¾udKh jQ w;r" thska úÿ,sh Ndú;hg 

wjYH miqìu ilia úh' iaÓ;s úÿ,sh yd ine`È ;dlaIKfõoh j¾;udkfha Ndú; 

jk Pdhd msgm;a hka;%h jeks WmlrKj, fhdod .efkhs'
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  rEmh 1'23' (a)		      rEmh 1'23' (b)		     rEmh 1'23' (c)		   rEmh 1'23' (d)
	

ksrdjrKh jQ

myka is, iys; myk

	

ùÿre wdjrKh 

iys; jeá fh¥ myk

	

tyd fuyd f.k hd 

yels f,i ieliQ myk

  

mSvk gexlshla yd 	

uekag,hla fh¥ 

jeä wdf,dalhla 

,nd fok myk
rEmh 1'23' N+ñf;,a myfka úldYh

 

    rEmh 1'24' (a) 	 rEmh 1'24' (b)		  rEmh 1'24' (c)	      	 rEmh 1'24' (d)	
	

      
iQ;s%ld myk

	               
m%;s§mk ng myk

        
bf,lafg%daksl 

mßm: Ndú; 

ixhqla; m%;s§mk 

myk

 	     

LED fhÿ wê 

ld¾hCIu myk

rEmh 1'24' úÿ,s myfka úldYh

    

     rEmh 1'25' (a)	      rEmh 1'25' (b)	            rEmh 1'25' (c)	       rEmh 1'25' (d)	

    

uq,a hq.fha .=jka 

hdkh 	    

fcÜ tkaðï fh¥ 

.=jka hdkh 	  

frdlÜgqj

	    
wNHjldY Ig,h

rEmh 1'25' .=jka hdkfha úldYh
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2'1'3 m%;sfrdaOl 

hï mßm: fldgila ;=<ska .,k Odrdj md,kh lsÍu i`oyd fhdod .kakd Wmdx.hla 

f,i m%;sfrdaOl (Resistors) ye`Èkaúh yels h' m%;sfrdaOl ;=<ska Odrdj .e,Sug we;s 

jk ndOdj m%;sfrdaOh kï fõ' m%;sfrdaOh ukskq ,nk tallh ´ï (Ω) jk w;r 

m%;sfrdaOh uekSug ´ï ógrh Ndú; lrkq ,efí' 

m%;sfrdaOl ;=<ska Odrdj .,k úg ;dm Yla;sh ckkh ù WKqiqï fõ'                         

tu`.ska m%;sfrdaë w.h by< hdu fukau m%;sfrdaOl ms<siaiS hdu o isÿúh yels h' 

tuksid m%;sfrdaOl f;dard .ekSfï § bka W;ai¾ckh jk ^Tfrd;a;= fok& ;dm 

Yla;sh ms<sn|j o i,ld ne,sh hq;= h' m%;sfrdaOlj,g ydks fkdjk f,i tAjdhska 

W;ai¾ckh úh yels Wmßu cj m%udKh tajdg wod< msßú;r (Specifications) ;=< 

olajkq ,efí' tu w.h fjdÜ ^W&j,ska m%ldY fõ'

m%Odk jYfhka m%;sfrdaOl j¾. folls'

	 (1) iaÓr m%;sfrdaOl   (Fixed resistors) 
	 (2) úp,H m%;sfrdaOl (Variable resistors)

(1) iaÓr m%;sfrdaOl  
 

			 

ksYaÑ; m%;sfrdaë w.hla iys; m%;sfrdaOlj,g iaÓr m%;sfrdaOl hehs lshkq ,efí' 

iaÓr m%;sfrdaOl ksmoùug fhdod f.k we;s øjH wkqj tAjd m%Odk wdldr y;rlg 

fjka lrkq ,efí'

	 (i)	 ldnka mg, m%;sfrdaOl (Carbon film resistors ) - l=vd Odrdjka 		

		  i|yd

	 (ii)	 f,day Tlaihsv mg, m%;sfrdaOl (Metal oxide film resistors) - l=vd 	

		  Odrdjka i|yd

	 ^iii)	 lïì t;=ï m%;sfrdaOl (Wire wound resistors) - úYd, Odrdjka 		

		  i|yd

	 ^iv)	 ú,dhl m%;sfrdaOl (Fusible resistors)- mßm: wdrlaIdj i|yd

m<uq m%;sfrdaOl j¾. fol fmkqfuka iudk jk w;r tajdfha wNHka;r jHQyh 

muKla fjkia fõ'  W;ai¾ckh jk ;dmhg iqÿiq ùu" ksrjoH;dj iy Ndú; lrk 

ld¾hh jeks idOl u; by; i|yka m%;sfrdaOl j¾. f;dard .; yels h' iaÓr 

m%;sfrdaOl iys; mßm:hla 2'6 rEmfhys olajd we;'
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fjda,aÜ 1 g lsf,da ´ï 20 l ixfõ§;djla iys; nyq ógrhl f;aÍï iaúph 1Vg 

fhduq l< úg 20 kΩ la o" 10V g fhduq l< úg 200 kΩ o" 100 V g fhduq l< 

úg 2000 kΩ o fYa%‚.; fõ' f;aÍï iaúph fhduq lrk w.h fjda,aÜ ógrfha 

mQ¾K mßudK W;al%uKh hs' fjda,aàh;dj uekSfï § WmlrKhg wjYH úÿ,sh 

,nd fokafka ndysr mßm:fhks' fuu fjda,aàh;dfõ O%eùh;dj udre jqjfyd;a i, 

oÕrh úreoaO ÈYdjg .uka lrhs' túg tys jHdj¾;h fjkia ù ,nd .kakd mdGdxl 

fjkia fõ' m%;Hdj¾; fjda,aàh;djla uekSfï § th RcqlrKh ^Rectify& lr úúO 

m%;sfrdaOl yryd fhduq lrkq ,efí' tneúka m%;Hdj¾; fjda,aàh;djla uekSfï § 

O%eùh;dj ms<sn`oj fkdie,lsh yels h'

	 (b) nyq ógrh Odrdj uekSu i`oyd  Ndú; lsÍu ^weógrhla f,i&

nyq ógrh weógrhla f,i Ndú; lsÍfï § tys m%;sfrdaOh Y=kHhg wdikak 

fõ kï th mßmQ¾K ;;a;ajhg ióm fõ' weógrhla f,i Ndú; lsÍfï § th 

fYa%‚.; j mßm:hg iïnkaO l< hq;= ksid m%;sfrdaOh wvq lsÍug i,o`.r 

WmlrKhg iudka;r j b;d wvq m%;sfrdaë w.hkaf.ka hq;= m%;sfrdaOl 2'40 rEmfha 

olajd we;s mßÈ iïnkaO lr we;' túg i,o`.rh ;=<ska .,dhkafka iïmQ¾K 

Odrdfjka b;d l=vd fldgila jk w;r th iïmQ¾K Odrdfjys ksheÈhls' túg 

o¾Ylh u`.ska Odrdjg iudkqmd;sl W;al%uKhla oelafõ'

PMMC

100 mA

1 mA

10 mA

R4 1 A

R2

R1

R3

-+

+ -

rEmh 2'40' nyq ógrh weógrhla f,i Ndú; lsÍu

            (c) nyq ógrh m%;sfrdaO uekSu i|yd fhdod .ekSu ^´ï ógrhla f,i&

m%;sfrdaO uekSfï § i, oÕr mßm:h fj;g ndysr fjda,aàh;djla fkdimhk w;r 

nyq ógrh ;=< we;s negß iemhqu u`.ska ,nd.kakd Odrdj m%;sfrdaOlh ;=<ska .,d 

hdug i,iajd mßudKh l%udxlkh lrkq ,efí' taIkS fol újD; j we;s ksid 

Odrdjla .,d fkdhk w;r o¾Ylh jï mi msysghs' tAIkS fol tlg iïnkaO l< 

úg m%;sfrdaOh Y=kH jk w;r Wmßu Odrdjla ndysr mßm:h ;=<ska .,d f.dia 

o¾Ylh ol=Kq mig .uka lrhs' tu wjia:dfõ § o¾Ylh Y=kH f;la <Õd ùu 

wNHka;r iemhqfï ;;a;ajh u; r|d mj;sk ksid o¾Ylh Y=kH f;la f.k tAu 
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  wNHdih

^1& úoHq;a .dul n,h 5 Vla jQ fldaIhla iu`. 3Ω Ω" 5Ω Ω" 2Ω Ω jk m%;sfrdaOl    

    ;=kla ^i& fYa%‚.;j iïnkaOlr we;s úg iy ^ii&  iudka;r.; j iïnkaO lr 

    we;s úg tla tla m%;sfrdaOlh ;=<ska .,k Odrdj fjk fjk u fidhkak' iqÿiq 

    mßm: igyka weo olajkak'

^2& fjda,aàh;dj 5 V jk m%;Hdj¾; iemhqulg 5Ω Ω m%;sfrdaOl folla fY%a‚.;j

   iïnkaO lr tys tla m%;sfrdaOhlhla yryd úNj wka;rh uekSu i`oyd iqÿiq    

     mßÈ  nyq  ógrh fhdod .kakd whqre myokak' tu`.ska m%;sfrdaOlh ;=<ska .,k     

    Odrdj .Kkh lrkak'

^3&  my; oelafjk foda,fkalaI ;srfha fjda,aàh;dj;a tys j¾. uOHkH uQ, w.h;a 

    ;rx.fha ixLHd;h;a fidhkak'

 

 

ෙකොටු 4 

ෙකොටු4.2  

 

 
1 V  

 

 
1 ms  
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i

rEmh 2'72' m%;sfrdaOlhl iy Odß;%lhl (a) iudka;r.; iïnkaOh (b) l,d rEm igyk

1 - tan L

R

i
i

θ −=l,d fldaKh

iS

iv

iR

C

2 2iS = i R C+i fõ'

m%;sfrdaOlh iy Odß;%lhl hk Wmdx. fol u yryd tl u fjda,aàh;djla (vs) 
mj;sk neúka" tla tla Odrdj fjda,aáh;dfjka fn§fuka m%;sfrdaë iy iïndOk 

w.hka ,nd .; yels h' fufia ,nd.;a iïndOk ;s%fldaKh 2'72 (c) rEmfha oelafõ'

iS / vS

iR / vS

iC / vS
1/ XC

 vS

1/ Z

1/ R ( )2 2 2

1 1 21

1 1

C
R X R

Z
Cω

= =
+ +

	 rEmh 2'72' (c) iïndOk ;%sfldaKh u`.ska iïndOkh iy l,d fldaKh .Kkh lsÍu

l,d fldaKh 1tan RCθ ω−=

fõ'

2'7'6 m%;sfrdaOl" fma%rl iy Odß;%l iudka;r.; iïnkaOh

iudka;r.;j iïnkaO lrk ,o m%;sfrdaOl" fma%rl iy Odß;%l moaO;shla fj;g 

m%;Hdj¾; fjda,aàh;djla fh¥ úg m%;sfrdaOlh yryd Odrdj iemhqï fjda,aàh;dj 

iu`. iu l,dfõ msysgk w;r fma%rlh ;=<ska .,k Odrdj iemhqï fjda,aàh;djg 

900la miqmiska o" Odß;%lh ;=<ska .,k Odrdj iemhqï fjda,aàh;djg 90ola bÈßfhka 

o msysghs' m%;sfrdaOlhl" fma%rlhl iy Odß;%lhl iudka;r.; mßm:h 2'73 (a) 
rEmfhka olajd we;'

rEmh 2'73' m%;sfrdaOlhl" fma%rlhl iy Odß;%lhl iudka;r.; iïnkaOh iy l,d rEm igyka

1 1 - tan          = tanL C C L

R R

i i i i
i i

θ θ− −− −
=

iR

(c) 
iL > iC  i`oyd iL < iC  i`oyd
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m%;Hdj¾; Odrdjla .,dhk mßm:hl cjh

m%dfhda.sl  fm%arlhl Y=oaO fma%rl w.h iy m%dfhda.sl fm%arlh ;=< we;s m%;sfrdaë 

w.fhys fYa%‚.; iïnkaO;djhla f,i m%dfhda.sl fm%arlhla ie,lsh yels h'  

2'76 (a) rEmfhka tjeks fma%rl mßm:hlg m%;Hdj¾; fjda,aàh;djla fhdod we;s 

wdldrh oelafõ' mßm:h ;=<ska .,d hk Odrdj fm%arlh yd m%;sfrdaOlh ;=<ska o .,d 

hk ksid m%;sfrdaOlh  yryd vR   
fjda,aàh;djla o fm%arlh yryd vL   fjda,aàh;djla 

o ckkh fõ' .,dhk Odrdjg idfmalaIj fjda,aàh;djkaf.a msysàu oelafjk l,d 

rEmigykla 2'76 (b)  rEmfha oelafõ' tla tla fjda,aàh;dj iemhqï Odrdfjka 

.=K l< úg ,efnk cj w.hka 2'76 (c) rEmfha oelafõ' fuh cj ;s%fldaKh f,i 

ye¢kafõ'

 (a)

iS

~

vL vR

vS

rEmh 2'76' (a) m%dfhda.sl fm%arlhla iys; mßm:hla (b) fjda,aàh;djka i|yd l,d rEm igyk

             (c) cj ;s%fldaKh

θ

vL

vR

vS

vL

iS (b) (c)

θ
vR

iS

vS iS vL iS

cj ;s%fldaKfha tla tla mdofhys úYd,;ajh u.ska ksrEmKh jkafka tla tla 

cj w.hkaf.a úYd,;ajh hs ^rEmh 2'76 (d)). oDYH cjh iy m%;sls%hl cjh ukskq 

,nkafka fjda,aÜ weïmshr tallfhks' i;H cjh fjdÜj,ska ukskq ,efí'

Q

S

P
θ

kVA 
oDYH cjh 

(Apparent Power/ 
total Power) 
vSiS

W		   vRiS
i;H cjh$ ilS%h cjh

(Real Power/ True Power/ Active Power/ Useful Power)

KVAR 
m%;sls%hl cjh 

(Reactive Power) 
vLiS

rEmh 2'76(d)' cj ;s%fldaKh
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fuys vR iS hkq m%;sfrdaOlh ;=<ska jeh jk cjh hs' Y=oaO fm%arlhla u.ska cjh 

jeh fkdjk neúka idudkH fm%arlhl we;s m%;sfrdaë ,laIKh fya;=fjka jeh 

jk fuu cjh" i;H cjh f,i ye¢kafõ' vS iS hkq jehjkafka hehs fmfkk 

cjhhs' fuh oDIH cjh f,i ye¢kafjhs' vL iS  .=‚;h mßm:fha m%;sls%hl cjh 

kñka ye¢kafjhs' fuh i;H cjh yd oDIH cjh w;r fjki we;s lsÍug fya;=jk 

woDIHudk cj w.hhs' fuu cjh wjYH jkafka fm%arlh jgd pqïNl lafIa;%h 

j¾Okh lsÍu i|yd fõ' 

fuu cj w.hka 2'76 (d) rEmfha we;s cj ;s%fldaKfhka (power triangle) olajd we;' 
2.76 (c) rEm igyk wkqj 2.76 (a) jk mßm:fha i;H cjh fkdfyd;a ilS%h cjh 
my; iïnkaO;dj u.ska ,nd .; yels h' 

P = vS iS cosθ 

fuys vS u.ska iemhqï fjda,aàh;djh;a iS u.ska tu iemhqu ksid mßm:h ;=<ska 

.,k Odrdj;a" θ u.ska iemhqï fjda,aàh;dj yd Odrdj w;r l,d fjki;a oelafõ' 

fuh fm%arl mßm:hlaa neúka Odrdj fjda,aàh;djhg jvd miq.dój msysgk w;r tu 

iemhqï fjda,aàh;djh;a mßm:h ;=<ska .,k Odrdj;a w;r l,d fldaKfha fldia 

(cos) w.h cosθ fõ' 

fufia iemhqï fjda,aàh;dj iy iemhqï Odrdj w;r l,d fldaKhla m%dfhda.slj 

we;s jkafka fudagr jeks fm%arl únrhka ^Inductive loads& iemhqug iïnkaO l< 

úg § h' tjeks wjia:dj, l,d fldaKh wju lr .ekSug Odß;%lhla fhdod vL  

ÈYdjg úreoaO ÈYdjg vC  fh§fuka iïm%hqla;h ^ vL - vC& wju lr .; yels h' 

ksjil fjdÜ meh ógrfhka uefkkafka i;H cjhhs' l¾udka;Yd,d  i|yd ì,am;a 

iE§fï§ i;H cjhg wu;rj oDYH cjho ukskq ,efí' oDYH cjh ukskq ,nkafka 

fjda,aÜ weïmshhr tallj,sks' 

cj idOlh (Power Factor) 

cj idOlh hkq 2'76 (d) rEmfha fmkajd we;s cj ;s%fldaKh wkqj i;H cjh yd 

oDYH cjh w;r wkqmd;hhs' 

cj idOlh (Power Factor)
  i;H cjh (Active Power)  
oDYH cjh (Apparent Power)=

 

cj idOlh
vR iS

vS iS
=

 
= cosθ

fï wkqj fm%arl mßm:hl i;H cjh .Kkh lsÍug tu mßm:hg imhk 

fjda,aàh;djh;a" tu mßm:h yryd .,k Odrdj;a" tu mßm:fha cj idOlh;a .=K 

l< hq;= fõ' 
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l,d fldaKh úYd, jk úg tlu i;H cj m%udKh mßfNdackh lsÍug jeä oDYH 

cj m%udKhla iemhqfuka ,nd .ekSug isÿfõ'         

l,dfldaKh θ = 0 jQ úg cj idOlfha w.h 1g iudk jk w;r" túg oDYH cjh 

i;H cjhg iudk fõ' 

2'76 (a) rEmfha fmkajd we;s wdldrfha fm%arl iys; mßm: i|yd w¢k ,o iïndOk 

;s%fldaKh Ndú;fhka o cj idOlh my; mßÈ fiúh yels h' 

Z

R

xL

θ

cj idOlh
mßm:fha m%;sfrdaë w.h 

mßm:fha iïndOk w.h
=

 

cosθ
R
Z=
 

cj idOlh = cosθ

fuu l%u fol wkqju θ fldaKh úYd, jk úg tlu i;H cj m%udKhla 

mßfNdackh lsÍu i|yd jeä oDYH cj m%udKhla iemhqfuka ,nd .ekSug isÿ 

jk nj wm f;areï .; yels h' tneúka fuu θ fldaKh l=vd lr .ekSug yels 

kï iemhqfuka ,nd .kakd cj m%udKh wvq lr .ekSug yels fõ' fldaKfha w.h 

jeä jk úg cosθ w.h 0 g wdikak fõ' WÞyrKhla f,i fldaKfha w.h 60o 

kï cos 60o  = 0'5ls' fldaKfha w.h wvq jk úg" cosθj, w.h 1g wdikak fõ' 

WodyrKhla f,i fldaKfha w.h 45o kï cos 45o  = 0'7 fõ' fuf,i fldaKh wvq 

lr .ekSfuka cosθ w.h 1g wdikak w.hla fj;g <.d lr .ekSu cj idOlh jeä 

ÈhqKq lr .ekSu f,i ye¢kafjhs'

cj idOlh jeä ÈhqKq lr .ekSu (Power Factor Improvment) 
l¾udka; lafIa;%fha § cj idOlh jeä ÈhqKq lr .ekSu i|yd 2'77 (a) mßm: rEm 

igyfka oelafjk mßÈ fm%arl únrhla iys; mßm:j,g iudka;r.; j Odß;%lhla 

iïnkaO lrkq ,efí' fm%arlj, fjda,aàh;djhg jvd Odrdj miq miska  msysgk 

w;r Odß;%lj, fjda,aàh;djhg jvd Odrdj bÈßfhka msysghs' tu ksid fm%arlhg 

iudka;r.; j Odß;%lhla iïnkaO l< úg 2'77 (b) rEmfha mßÈ v yd i w;r 

fldaKh wvqfõ' túg iemhqfuka ,nd .kakd Odrdj wvqjk neúka" oDYH cjh wvq 

fõ' tneúka cosθ j, w.h 1g wdikak fõ'

iL

i1

v
iL - ic

ic

{
Odß;%lh 

iïnkaO 

lsÍug fmr 

iemhqfuka 

,nd .;a 

Odrdj

Odß;%lh 

iïnkaO 

lsÍfuka miq 

iemhqfuka 

,nd .;a 

OdrdjrEmh 2'77 (b). cj idOlh jeä 

ÈhqKq lsÍfuka miq wjêl igyk

cj idOlh jeä ÈhqKq lsÍu 

i|yd fh¥ Odß;%lh

rEmh 2'77 (a). fm%arl únerla iys; 

mßm:hl cj idOlh jeä ÈhqKq lsÍu

ic

iL
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;ksux iaúphl" foux iaúphl fyda w;r ueÈ iaúphl bÈßmi fmkqu 2'88 rEmfha 

oelafõ'

² ;ksux iaúph 

úÿ,s mykla tla ia:dkhlska  muKla md,kh lrk wjia:dj, § ;ksux iaúph 

(One way  switch) fhdokq ,efí' 2'89 (a) rEmfha ;ksux iaúphla uÕska iQ;%sld 

mykla (Filement lamp) md,kh lrk mßm:hla o 2'89 (b) u`.ska ;ksux iaúphlska 

m%;s§mk ng mykla (Fluorescent lamp) md,kh lrk mßm:hla o oelafõ'

  

rEmh 2'88' ;ksux" foux fyda 

w;rueos iaúphl bÈßmi fmkqu 	  rEmh 2'89' ;ksux iaúphlska úÿ,s mykkla md,kh lsÍu

(a) (b)
  	

					   

		     

² foux iaúph 	

                                      

rEmh 2'90 ia:dk foll isg úÿ,s mykla md,k lsÍu

foux iaúphla (Two way switch) 
fomig l%shd;aul jk úg iaúpfha 

fmdÿ w.%h iïnkaO ikakdhkhla 

fjk;a ikakdhl follg fjk 

fjk u iïnkaO l< yels h' úÿ,s 

mykla ia:dk follska md,kh 

lsÍug wjYH jQ úg foux iaúp 

Ndú; fõ' 2'90 rEmfhka 

oelafjkafka iQ;%sld mykla ia:dk 

follska md,kh lrk mßm:hls' 

mykla ia:dk follska yeisrùug wjYH jk ksid fndfyda fldßfvdaj, yd  

msh.eg fm<j, fujeks mßm: fhdod .kS' tfia fhfokqfha myka ia:dk follska 

yeisrùug h'
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2'8'7 úÿ,s ;dlaIKfha § Ndú; jk wdjqo 

úÿ,s /yeka we§ul § th ksjerÈ j iy ms<sfj,g isÿ lsÍug wjYH wdjqo (Tools) 
lsysmhla ms<sn| j fuu fldgfia § úia;r fõ'

² bial=remamq kshk	  

bial=remamq weK .e,ùu iy iú lsÍug fuu wdjqoh Ndú; lrhs' bial=remamq 

kshkla ñg" n`o iy ;=v hk m%Odk fldgia ;=klska hqla; fõ' bial=remamq kshkl 

m%udKh tys È. iy ;=fvys m<, wkqj ;SrKh lrhs' m%Odk jYfhka bial=remamq 

kshka j¾. folls' tla j¾.hla u,a bial=remamq (+/Phillips) kshka f,i y`ÿkajk 

w;r wksla j¾.h iu;, (- / Flat) f,i y`ÿkajhs' fuu kshkaj, ;=v  ms<sfj,ska  
+  iy -  yev isák f,i ilia  lr we;' úÿ,s iy bf,lafg%dksl fCIa;%j, 

by; bial=remamq kshka fol u Ndú; fõ' bial=remamq kshkaj, ñg ma,diaála jeks  

mßjdrl  øjHhlska  ksujd we; ^rEmh 2'103&'

	         

rEmh 2'103' bial=remamq kshka j¾.  

² w`vqj	

my; i`oyka w`vq j¾. úÿ,s iy bf,lafg%daksl lafIa;%j, § Ndú; fõ' 

		  (i)	 fmdÿ w;a w`vqj 	 (Combination plier)
		  (ii)	 Èla keye w`vqj 	 (Long nose plier)
		  (iii)	 lemqï w`vqj     	 (Cutting plier)
		  (iv)	 l%sïma w`vqj	     	 (Crimping plier)

fïjd jdfka ñY% f,dayj,ska ksujd we;s w;r ñg i`oyd ma,diaála mßjrKhla 

fhdod we;' fuu mßjrKhg Tfrd;a;= Èhyels Wmßu fjd,aàh;dj ta u; i`oyka 

lr we;'
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rEmh 2'110' w;a úÿï hka;%h

hka;% foflys u ilalh (Chuck) keu;s 

fldgila ;sfí' ú§u weröug fmr úÿï lgqj 

tu ilalh ;=<g fhdod ilal h;=r (Chuck 
key) Ndú; lr ;o lsÍu l< hq;= h  ^rEmh 

2'110&' idudkHfhka w;a úÿï hka;%j,g 10 

mm olajd  úIalïNh iys; úÿï lgq Ndú; 

lrkq ,efí'

² fgiagrh
                                                    

rEmh  2'111' fgiagrh

fhd;l /yekl fyda f,day mDIaGhl m%;Hdj¾; 

fjd,aàh;dj mj;Soehs mßlaId lsÍu i`oyd fgiagrh 

(Tester) Ndú; lrkq ,efí' fgiagrh idudkH 

bial=remamqkshla f,i Èia jqj o tys ñg wNHka;rfhys 

l=vd mßm:hla wvx.= lr we;' fuys ksfhdka mykla 

yd by< w.hlska hq;a m%;sfrdaOlhla  kshka n`og 

fY%aKs.;j iïnkaO lr we;' fY%aKs.; moaO;sfha 

wks;a fl<jr kshka ñfgys  fl<jrg iïnkaO lr we;af;a l=vd ikakdhl 

fnd;a;ula u`.sks' thg we.s,a, iam¾I l< úg ksfhdaka myk yryd m%;Hdj¾; 

fjda,aàh;dj N+.; fõ' wêl m%;sfrdaOhla fY%aKs.; iïnkaO lr we;s ksid .,d hk 

Odrdj uhsfl%da weïmsh¾ lsysmhla neúka úÿ,s ier fkdj §' fgiagr  500 V muK 

olajd m%;Hdj¾; fjda,aàh;djka mßlaId lsÍu i`oyd fhdod .; yels h'  2'111 

rEmfhka fgiagrhl rEm igykla o 2'112 rEmfhka fgiagrhl wNHka;r 

ieleiau o oelafõ'

rEmh 2'112' fgiagrhl wNHka;r ieleiau  






















