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m%;sfrdaOl Resistors 

úÿ,s yd bf,lafg%dksl mßm:j, Odrd md,k Wml%uhla f,i m%;sfrdaOl 

Ndú; lrhs' úÿ,s Odrdfõ .ukg ndOdjla olajk ksid m%;sfrdaOl kï fõ' mßm:j,  

fhdod .kakd úúO bf,lafg%dksl Wmdx. i|yd ,nd Èh hq;= úúO Odrd w.hka we;' 

ta i|yd tu Wmdx. iuÕ wjYH;djh wkqj m%;sfrdaOl fhdod .kS'

m%;sfrdaOl m%Odk jYfhka fldgia folls' tkï"

01' iaÓr m%;sfrdaOl - Fixed Resistors

02' úp,H m%;sfrdaOl - Variable Resistohs

iaÓr m%;sfrdaOl

fïjd wp, m%;sfrdaOl kñka o ye¢kafjk w;r w.h fjkia l< fkdyels 

h' úúO wdldrj,g úúO w.hkaf.ka ;kd we;'

3'1 rEmh

iaÒr m%;sfrdaOl my; ±lafjk wdldrhg j¾. l< yels h'

03

bf,lafg%dksl mßm: yd iïnkaO 

wls%h Wmx.
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lïì t;+ m%;sfrdaOl (Wire wound Resisto)

3'2 rEmh

firñla oKavla u; ksl,a fl%dañhï lïì t;Sfuka ;kd we;' fïjdfha 

cj W;am¾ckh jeä cj w.hlska hqla; neúka mßm:hl wê Odrd .e,sh hq;=        

ia:dk j, fhdod we;' fndfyda úg m%;sfrdaOfha w.h yd cj w.h fïjdfha lf|ys 

i|yka fldg we;'

ldnka ixhqla; m%;sfrdaOl (Corbon Composition Resistor)

3'3 rEmh 

ldnka l=vq fyda leá;s fhdod .ksñka ;kd we;'
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ldnka mg, m%;sfrdaOl (Corbon Film Resistor)
firñla mßjdrl oKavla u; ldnka mg,hla idod tu mg,h i¾ms,dldrj 

fldgila lmd bj;a lsÍfuka ;kd we;'

3'4 rEmh

fj<|mf<A nyq, j we;af;a fuu j¾.h hs'

f,day mg, m%;sfrdaOl ^Metal film resistors&

	 firñla mßjdrl oKavla u; f,day mg,hlska idod tu mg,fha fldgila 

i¾ms,dldrj lmd bj;a lsÍfuka ;kd we;' iajmrEmfhka ldnka mg, m%;sfrdaOlhg 

iudk fõ'

ldnka mg, m%;sfrdaOl j¾.h nyq, j m%dfhda.sl jevj, § fhdod .kakd nj 

l,ska i|yka lf<uq' 0'125w, 0'25w"0'5w"1w,2w  wd§ cj w.hkaf.ka ,nd.; yels 

h' thg jvd jeä cj w.hlska hq;a m%;sfrdaOl wjYH jQ úg 1w"2w"3w" wd§ jYfhka 

we;s f,day mg, t;+ m%;sfrdaOl fhdod .; yels h'

m%;sfrdaOl w.h 

m%;sfrdaOhl m%;sfrdaOl;d w.h ukskq ,nkafka ́ ï (ohm) tall j,sks' ́ ïj, 

iïu; ixfla;h  jk w;r

1000   = 1k 

1000k   1M 

f,i fhdod .kq ,efí'			
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m%;sfrdaOl j¾K fla; j.=j (Resistor colour code)
m%;sfrdaOhl w.h lshùu i|yd fuu fla; j.=j Ndú; lrhs'

idudkHfhka nyq, j Ndú; lrkqfha j¾K y;f¾ m%;sfrdaOl ksid 3'1 j.=j 

ta i|yd Ndú; l< yels h'

j¾Kh 1 jk ;SrEj 2 jk ;SrEj 3 jk ;SrEj 4 jk ;SrEj

l¨

ÿUqre

r;=

;eô,s

ly

fld<

ks,a

oï

w`M

iqÿ

rka

ß§

wj¾K

j¾K y;f¾ m%;sfrdaOl j¾K fla; j.=j

3'1 j.=j
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by; j¾K fla; j.=j wdY%fhka m%;sfrdaOhl w.h lshjk wdldrh n,uq'

3'5 rEmh

m%;sfrdaOfha w.h 5'2  jk w;r tys w.fha fjki fyj;a 

mrdih 10% la fõ' tkï" tys w.h 5'2  g jvd 10%  la wvqfjka 

yd  10%  jeäfhka f.k mr;rh w;r msysghs' ta wkqj tys w.h 4'68 

 - 5'72  w;r ´kE u w.hl msysáh yels h'

 WodyrK 

,

3'6 rEmh

fuu m%;sfrdaOfha w.h 47000   fõ'

tkï"

47000  = 47k   fõ' fuys mrdih fyj;a iyk w.h 5%  la 

ksid m%;sfrdaOfha w.h 44'7 k   - 49'3 k   w;r fõ'

 WodyrK 

3'7 rEmh

fuu m%;sfrdaOfha w.h 97    fõ' iyk w.h 20% la fõ'

 WodyrK 

                         



fkdñf,a fnodyeÍu i|yd h'

47

3'8 rEmh

fuu m%;sfrdaOfha w.h 10 × 0.1 tkï" 1    fõ' iyk w.h 

5%  ls' 

 WodyrK 

m%;sfrdaO w.h lshùfï ixLHd yd wlaIr fla;h

lïì t;= j¾.h yd f,day mg, j¾.fha m%;sfrdaOlj, w.h ±laùug ixLHd 

yd wlaIr fla; l%uh Ndú; fõ'

fuys R u.ska ́ ï o" K u.ska lsf,da ́ ï o" M u.ska fu.d ́ ï o ±lafõ' ta w;r 

my; w.h ±laùu i|yd"

F - + 1 %, G - + 2%, J - + 5%, K - + 10%, M - + 20%  hk wlaIr Ndú; lrhs'

úp,H m%;sfrdaOl (Variable Resistor) 

fuu m%;sfrdaOl j, úfYaI;ajh jkafka wjYH;djh wkqj w.h fjkia lr 

.; yels ùuhs' fïjd lrljk j¾.h (Rotory) yd rEgk j¾.h (Slide) hkqfjka 

wdldr folls'

5R6J = 5.6   +  5% 

R47K = 0.47  + 10%

8K2G = 8.2 K  +  2%

33KM = 33 K   + 20 %

 WodyrK 
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      lrljk j¾.h		     		             rEgk j¾.h

3'9 rEmh

   

fmr ieliqï úp,H m%;sfrdaOh

3'10 rEmh

	 Wmdx.hlg fyda mßm: fldgilg iemhsh yels Odrdj úp,H j mj;ajd 

.ekSu i|yd úp,H m%;sfrdaOl fhdod .kS' fndfyda úg fïjd by< ´ï w.hla fyda 

lsf,da ´ï w.hla fyda fu.d ´ï w.hla fyda olajd ksmojd we;'

mDIaÁh msysgjqï m%;sfrdaOl ^Surface mount resistors&
mß.Kl mßm: mqjre" rEmjdysks mßm: mqjre jeks ixlS¾K mßm: mqjrej, 

b;d l=vdjg ldnka ixhqla; m%;sfrdaO iDcq j u uqøs; mßm: mqjrej u; ^PCB& 

msysgqjd we;'
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3'11 rEmh

fïjdfha iyk w.h 30% la muK jk w;r .,jd bj;a lr fjk;a ;ekl 

fhÈh fkd yels h'

m%;sfrdaOl iïnkaO lsÍu  (Conecting Resistors)
m%;sfrdaO l%u follg iïnkaO l< yels h'

01' m%;sfrdaOl fYa%Ks.; iïnkaOh - Resistos in series

3'12 A rEmh 

by; wdldrhg m%;sfrdaO iïnkaO lsÍu fYa%Ks.; iïnkaOh hs' fuys § ish¨ 

u m%;sfrdaO yryd tl u Odrdjla .,d hk w;r A yd B w.% w;r uq`M m%;sfrdaOh 

fyj;a iul m%;sfrdaOh R1, R2 yd R3 hk m%;sfrdaO ;=fka fMlHhg iudk h' A yd 

B w;r iul m%;sfrdaOh Rs kï" 

RS = R1 + R2 + R3    fõ'
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3'13 B rEmh

A yd B w.% w;r iul m%;sfrdaOh Rs kï"

RS 	 = R1 + R2 +R3

		  = 33  +  470 + 820

		  =1323

		  = 1.3 k ^wdikak w.h&

fuys § iul m%;sfrdaOfha w.h m%;sfrdaOl ;=k w;ßka by< u 

m%;sfrdaOlfhys  w.hg ^820 & jvd jeä fõ' 

 WodyrK 

m%;sfrdaO iudka;r.; iïnkaOh

fuys § m%;sfrdaO iudka;r j msysgqjk wdldrhg iïnkaO flf¾'

3'14 rEmh 

fuys § R1 , R2 , yd R3  yryd .,dhk Odrdjka tajdfha m%;sfrdaO;d w.hka w;r 

wkqmd;hg fn§ hhs' iudka;r .; iïnkaOfha § A yd B w;r iul m%;sfrdaOh 

Rp  kï
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3'15 rEmh

A yd B w;r iul m%;sfrdaOh Rp fõ'

 1  =  1  +  1   + 1  
 RP       R1   R2   R3

  =   1  +   1  +   1   
       10    20   30 
1   =   6 + 3 + 2  
RP                     60
1   =   11 
RP       60

1   =   60
RP        11

  = 5.4 ^wdikak w.h&

fuys oS A yd B w;r ,efnk iul m%;sfrdaOl w.h m%;sfrdaO 

;=k w;=rska wju w.h we;s m%;sfrdaOlfha w.hg;a jvd wvq fõ'

 WodyrK 
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  l%shdldrlu  01

A. my; j¾K ;SrE we;s m%;sfrdaOj, w.hka fidhkak'

i. ;eì,s" ;eò,s" ÿUqre" rka

ii. ÿUqre" fld<" l¨" rka

iii.ks,a" w¨" r;=" ß§"

iv.ly" oï" ;eì,s" rka

v. r;=" r;=" ly" rka

B. my; w.hka iys; m%;sfrdaOj, ;sìh hq;= j¾K ;Sre ms<sfj<ska i|yka 

lrkak'

56

10 k

68 k

100 k

1 M

Odß;%l (Copacitor)
Odß;%lhla hkq úÿ,s cjh ;djld,sl j .nvd lr .; yels Wmdx.hls'

 

  

3'16 rEmh
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Odß;%l my; igyk wkqj j¾. l< yels h'

Odß;%l

iaÒr úp,H

úoHq;a úÉfþoh 

fkdjk

ma,diaála

mg,
iqueá

úoHq;a

úÉfþoh

gekag,ï

lvodis uhsld

f m r 

ieliqï

we¨ókshï

úÉfþoh

iqir

 Odß;%l

Odß;%lhl Odß;dj ukskq ,nk tallh *erâ - Farad (F) fõ' úoHq;a 

wdfrdamK jYfhka Odß;%lh ;=< cjh .nvd fõ' *erâ 1 la hkq úYd, w.hls' 

tu ksid Odß;%lhl w.h uekSug msflda *erâ ^pF&" kefkda *erâ ^nF& yd uhsfld 

*erâ ^mF& fhdod .kS' 

F 10 -6 = 1MF

F 10 -9 = 1nF

F 10 -12 = 1pF

O%ej iys; Odß;l úoHq;a úÉfþoH Odß;%l fõ' fïjd fndfyda úg 1MFD 

g jvd jeä w.hla .kS' 1MFD, 10MFD,47MFD, 100MFD, 2200 MFD  wd§    

w.hkaf.ka fïjd ,nd .; yels h' fuu Odß;%lj, tla w.%hla ^Ok& + jk w;r 

wfkl ^iDk&- ---- fõ' tl,ia lsÍul § w.% udre fkd lr.; hq;= h'
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3'17 rEmh

Odß;%lhlg ±ßh yels Wmßu fjda,aàh;dj tys igyka fldg we;' tys olajd 

we;s fjda,aàh;djhg jvd jeä w.hla we;s ia:dkhlg Odß;%lh iïnkaO fkdl< 

hq;= h'

O%ej iys; úoHq;a úÉfþoH Odß;%l ir, Odrd mßm:j, fhdok w;r O%ej 

rys; úoHq;a úÉfþoH Odß;%l fmryka mßm: ^Filter circuit& j, fhfoa' m%;Hdj¾; 

fudag¾j, wdrïNlh ^Startor& jYfhka fhdod.kakd úoHq;a úÉfþoH fkdjk 

Odß;%l O%ej rys; tajd fõ'

3'18 rEmh
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Odß;%l iïnkaO lsÍu (Conecting Capacitors)
Odß;%l o fYa%Ks.; j yd iudka;r .; j iïnkaO l< yels h'

Odß;%l fYa%Kss.; iïnkaOh (Capacitor in Series)

3'19 rEmh

fuys § A yd B  w;r iul Odrkdj CS kï 

	 1       1      1     1  
	 CS   C1   C2   C3

3'20 rEmh

A yd B  w;r iul Odß;dj CS kï

 WodyrK 

= + +
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	 1      1     1      1    3
        CS   4    4    4     4

	 CS             1'33 MFD

		   

= =

= =

++

Odß;%l iudka;r.; iïnkaOh

3'21 rEmh

fuys § A yd B  w;r iul Odß;dj CP   kï  CP  = C1 + C2 + C3	

3'22 rEmh

 A yd B  w;r iul Odß;dj CP   kï

 CP  = 4 +4 + 4 = 12 MF	

 WodyrK 

4
3
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    l%shdldrlu 01

1000 Mf 16v jk úoHq;a úÉfþoH Odß;%lhla iy 1'5v úh<s fldaIhla .kak' 

Odß;%lfha w.% udre fkd jk fia úh<s fldaIfha O%ej folg iïnkaO lr ál 

fõ,djla .; lrkak' miq j Odß;%lh bj;g f.k tys w.%j,g ksjerÈ j LED 
tll w.% iam¾Y lrkak' isÿjk isoaêh Tng meyeÈ,s l< yels o@ 

    

   3'23 rEmh

Odß;%l fla; j.=j (Capacitor Code)
fndfyda úg úoHq;a úÉfÊoH Odß;%lj, w.h tys lf|ys uhsfl%da *erâj,ska 

MF,UF,MFD hk wdldrhg olajd we;' kuq;a iuyr Odß;%l j¾.j, w.h fla;l 

f,i olajd we;' tu ksid tys w.h ±k .ekSug 3'2 j.=j Wmfhda.S lr.; yels h'

uhsfl%d *erâj,ska msfld *erâj,ska fla;h 1000 .=Kdldr f,i

'001 MFD 1000 PF 102 1 K
'0015 MFD 1500 PF 152 1K5
'002 MFD 2000 PF 202 2K
'0022 MFD 2200 PF 222 2K2
'0025 MF D 2500 PF 252 2K5
'003 MF D 3000 PF 302 3K
'0033 MF D 3300 PF 332 3K3
'0039 MF D 3900 PF 392 3K9
'0047 MF D 4700 PF 472 4K7
'005 MF D 5000 PF 502 5K
'0068 MF D 6800 PF 682 6K8
'01 MF D 10000 PF 103 10K
'015 MF D 15000 PF 153 15K
'02 MF D 20000 PF 203 20K
'022 MF D 22000 PF 223 22K
'1 MF D 100000 PF 104 100K

3'2 j.=j
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fma%rl

ikakdhl lïì oÕrhla Ndú;fhka yrhla iys; j fyda yrhla rys; j 

ksmojd we;s Wmdx. fma%rl f,i Ndú; lrk w;r úoHq;a pqïnl fuka u úÿ,s 

ckkfha § o nyq, j Ndú; flf¾' cj iemhqï ;=< fmryka f,i Ndú; lrk 

w;r ms<shjk ;=< úoHq;a pqïnlhla f,i Ndú; fõ' tfuka u vhskfudajla ;=< § 

úÿ,sh ckkh i|yd fma%rl Ndú; lrk w;r mßKdulhla ;=< § tla oÕrhlska 

;j;a oÕrhlg fma%rKhjk wdldrhg msysgqjd we;'

úoHq;a pqïnl;ajh 

ikakdhl lïìhla ;=<ska Odrdj .,dhk úg lïìh jgd pqïnl lafIa;%hla 

we;s fõ' th ;yjqre lr .ekSug my; 3'24 rEmfha ±lafjk ls%hdldrlu foi 

n,uq' ikakdhlh yryd by< fl<jf¾ isg my< fl<jrg Odrdj .,dhk úg 

ikakdhlh jgd ;nd we;s ldâfndaâ ;,hla u; ;nd we;s ud,sudjl ÈYdj 3.24 
rEmfha i|yka mßÈ i,l=Kq l< yels h'

  
A

B

 

01' ikakdhl lïìh

02' ldâfndaâ ;,h

03' ud,sudj

04' jD;a;dldr m:h

3'24 rEmh

ldâfndaâ k<fha há me;af;a isg iy Wv me;af;a isg ikakdhl lïìh foi 

neÆúg ms<sfj<ska A iy B rEmj, ±lafjk mßÈ pqïnl n,f¾Ld .uka lrk ÈYdj 

Èia fõ'^3'25 rEmh&
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2

1

3

		     

2

1

3

  

  

01' ikakdhl lïì fl<jr

02' pqïnl lafIa;%h N%uKh jk ÈYdj

03' B;,h bÈßmi ;=v
   

01' ikakdhl lïì fl<jr

02' pqïnl lafIa;%fha N%uKh jk ÈYdj

03' B;,fha msgqmi

 A foiska ne¨úg 			        B foiska ne¨úg 

3'25 rEmh

wjia:d fol wkqj ikakdhl lïìhla ;=<ska Odrdj .,kúg ikakdhlh jgd 

pqïnl lafIa;%h we;sjk wdldrh 3'26 rEmfha fmkajd we;'

4

3B A
2 1

01' Odrdj we;=`Mjk fl<jr

02' ikakhl lïìh

03' pqïnl lafIa;%h

04' Odrdj msgjk fl<jr

3'26 rEmh

ikakdhl lïìhg imhd we;s ir, Odrdj iemhqï w.% udre l< úg B isg 

A olajd Odrdj .,d hhs' fuu wjia:d fol .;aúg Odrdj A  isg B  olajd .,d hk 

wjia:dfõ ikakdhlh jgd olaIsKdj¾; j pqïnl lafIa;%hla we;s fõ' tfuka u 

Odrdj B isg A  olajd .,dhk úg ikakdhlh jgd jdudj¾; j pqïnl lafIa;%hla 

we;s fõ' fuu ixisoaêh i|yd kshuhka folla Ndú; lrhs' 2'27 rEmfha fuu kshu 

folg wod< rEm igykla ±lafõ'
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01' ikakdhl lïìh

02' pqïnl lafIa;%h

03' Odrdj .,k ÈYdj

04' lafIa;%fha ÈYdj

  

ol=K;a kshuh 

   

01' lial=remamqj

02' ikakdhl lïìh

03' lial=remamqfõ N%uK ÈYdj

04' Odrdj .,k ÈYdj

                                            lial=remamq kshuh

3'27 rEmh
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ikakdhlh lïì mq`vqjla f,i ilid ta ;=<ska Odrdj .,dhdug ie,eia jQ úg 

pqïnl lafIa;% we;sjk wdldrh 3'28 rEmfha ±lafõ'

     

01' ikakdhl lïì mq`vqj

02' pqïnl lafIa;%h

3'28 rEmh

lïì mq`vqfõ f;dard.;a ia:dkj, pqïnl lafIa;% we;sjk wdldrh 2'28 rEmfha 

±lafõ' mq`vqfõ tla me;a;lska pqïnl n,f¾Ld mq`vqj ;=<g we;=`Mjk w;r wfkla 

miska i%dj msg lrhs' kuq;a tla mq`vqjl we;sjk pqïnl lafIa;%h m%n, fkd ùu ksid 

uqqÿ .Kkdjla tl;= lsÍfuka lafIa;%h m%n, lr.; yels h'

     lïì oÕrhl pqïnl lafIA;%h

3'29 rEmh
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3'29 rEmhg wkqj lïì mq`vq ish,a, ;ks tallhla f,i ls%hd fkd lrhs' tu 

lïì oÕrfha iEu ikakdhl lïìhl u tl u ÈYdjg Odrdj .,d hk neúka lïì 

oÕrfha fofl<jr m%n, pqïnl lafIa;%hla we;s fõ' rEmfha wdldrhg ikakdhl 

lïì oÕrfha jï fl<jr foi neÆ úg Odrdj .,dhk ÈYdj jdudj¾: neúka th 

W;a;r O%ejh f,i o lïì oÕrfha ol=Kq fl<jr foi neÆ úg olaIsKdj¾; j 

neúka th olaIsK O%ejh f,i y÷kd.; yels h' ikakdhl lïì oÕrh ;=<g hlv 

l=Üáhla we;=`M l< úg oÕrfha yrh f,i ls%hdlr pqïnl lafIa;%h ;j;a m%n, 

lrhs' tfia jkafka" ldâfndaâ is,skavrh ;=< ksoyia wjldYh yryd .uka lrk 

,o pqïnl n,f¾Ld myiq udOHhlajk hlvh ;=<ska .uka lrk ksid h'

fuu úoHq;a pqïnl ls%hdj mokï lrf.k ks¾udKh lrk ,o Wmdx. f,i 

ms<shjkh ^Relay& úÿ,s iSkqj ^Eletric bel& y÷kajd Èh yels h'

ms<shjkh

l=vd Odrdjla fyda fjda,aàh;djla Ndú; lrñka yd p,khjk iam¾Yl ;=vq 

wdOdr lr .ksñka úYd, Odrdjl md,kh l< yels Wml%uhls' fuh ir, Odrdjlska 

fyda m%;Hdj¾; Odrdjlska ls%hd;aul l< yels h' ms<shjkfha oÕrj,g imhd we;s 

Odrdj bj;al< úg th ls%hd úrys; fõ'

A

B

3'30 rEmh

AB w.%j,g úNjh iemhQ úg fndìkfha T;d we;s lïì oÕrh pqïnlhla 

njg m;a fõ' túg uDÿ hlv fldgi my<g weo .kshs' ta wjia:dfõ iam¾Yl ;=vq 

tlsfkl .eàfuka újD; mq`vq w;r iïnkaOh we;s ù wê fjda,aàh;d ud¾.fha 

Odrdj .uka lrhs'

ikakdhl lïì oÕrfha ls%hdldr fjda,aàh;dj tlsfkl fjkia fõ' 5v, 6v, 
9v, 12v, 24v hkqfjka ,nd Èh yels fjda,aàh;dj fuys i|yka fldg we;' thg 

,ndÈh yels Wmßu Odrdj o i|yka lr we;'
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úYd, Odrdjla md,kh lsÍfï § iam¾Yl ;=vq ;=<ska wdrlaIs; j .,d hd yels 

Odrdj ms<shjkfha i|yka lr ;sîu wksjd¾h fõ' tfia fkdue;s jQ úg iam¾Yl 

;=vq ms<siaiS hd yels h' tu ksid rEmfha mßÈ .,d hd yels Odrdj i|yka lr we;'

úoHq;a pqïNl fma%rKh

bf,lafg%dksla flaIa;%fha úúO Wmdx.j, ls%hdldß;ajh i|yd úoHq;a pqïNl 

fma%rKh Wmfhda.S lr.kS' úoHq;a pqïnl fma%rKh ksid fma%ß; úoHq;a .dul n,h 

ckkh jk w;r th Ndú; lr úúO fjda,aàh;djhka o ,nd.; yels h'

úoHq;a.dul n,h fma%rKh ùu

oÕrhl úoHq;a.dul n,h we;sjk wdldrh úuid n,uq' l=yrhla iys; 

is,skavrdldr mßjdrl nghla u; ikakdhl lïìhlska oÕrhla T;d tys 

fofl<jrg .e,ajfkda ógrhla iïnkaO lr oKav pqïnlhla f.k is,skavrdldr 

ngh ;=<g we;=`M l< úg .e,ajfkda ógrfha o¾Ylh W;al%uKhla fmkakqï lrkq 

,nhs' tfuka u pqïNlh is,skavrdldr ngfhka .kakd úg o .e,ajfkda ógrfha 

o¾Ylh m%;súreoaO ÈYdjg W;al%uKh fõ' fuh 3'31 rEmh yd 3'32 rEmfhka fmkajd 

we;'

     

		    

oÕrh ;=<g we;=`M lrk oKav pqïNlfha O%ej udrelr we;=¨ l< fyd;a 

.e,ajfkda ógrfha o¾Ylh .uka lrk ÈYdjka udre fõ' oÕrh wi, pqïNlh 

p,kh lrk fufydf;a § muKla .e,ajfkdaógrfha W;al%uKhla fmkakqï 

lrhs' tkï oÕrh ;=< Odrdjla fma%rKh jkafka" pqïNlh fyda oÕrh p,kh jk 

fudfydf;a § muKs' oKav pqïNlh p,kh jk úg pqïNl n, f¾Ld oÕrh uÕska 

lemSulg ,la fõ' tu lemSulg ,lajk fudfydf;a § oÕrh ;=< fjda,aàh;djhla 

fma%rKh fõ'

oKav pqïNlfha W;a;r O%ejh p,kh lrk úg lïì mqvqjla u; .efgk 

n,f¾Ld m%udKh jeäjk w;r" Bg m%;súreoaO ÈYdjg lïì mqvqj u; pqïNl 

flaIa;%hla yg.kS' ;j o lïì mqvqj ;=<ska .,k Odrdj jdudj¾; j .uka lrhs' 

fuh 3'33 rEmfhka ±lafõ'
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A

3

2

4

   

01' ikakdhl lïì oÕrh

02' oKav pqïnlh

03' pqïnl n,f¾Ld

04' p,k ÈYdj

lïì mqvqj foig pqïNlh p,kh

3'33 rEmh

oKav pqïNlh l%ufhka ikakdhl mqvqfjka bj;g .ekSfuka ikakdhl 

mqvqj u; .efgk n,f¾Ld  m%udKh l%ufhka wvq fõ' túg ikakdhl mqvqfõ .,k 

Odrdj o olaIsKdj¾; fõ' 3'34 rEmfha ±lafõ'

    

01' ikakdhl lïì oÕrh

02' oKav pqïnlh

03' pqïnl n,f¾Ld

04' p,k ÈYdj

3'34 rEmh

pqïNlh lïì mqvqfjka bj;g .kakd úg

oKav pqïNlh mqvqj we;=<g o bj;g o .kakd wjia:djka i,ld ne,Sfï § 

my; ks.ukj,g t,ôh yels h'

01' fma%ß; úoHq;a.dul n,fha w.h wvq fyda jeä jkafka" oÕrh ;=< .efgk 

pqïNl n,f¾Ld m%udKfha iS>%;djh u; h'

02' fma%ß; Odrdfõ ÈYdj rod mj;skafka oÕrhg idfmalaI j pqïnlh p,kh 

ÈYdj u; h'

03' p,khjk pqïNl flaIa;%hla ;=< iDcq ikakdhlhla ;enQ úg fma%rKh 

jk úoHq;a.dul n,hg jvd jeä úoHq;a.dul n,hla i¾ms,dldr ^rjqï& oÕrhla 

;enQ úg yg .kS'
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fma%r;djh uekSfï tallh

fma%rlhla ;=< mj;sk fma%r;djh fykaßj,ska m%ldY lrhs'

zzikakdhl oÕrhla ;=<ska ;;amr tll § weïmsh¾ tll ^1A& Odrd fjkila 

isÿùfï § fjda,aÜ tll ^1V& úoHq;a.dul n,hla fm%arKh fõ kï tu oÕrfha 

fma%r;djh fykaß tlla ^1H& f,i y÷kajhs'ZZ

fykaß tlla ^1H& hkq b;d úYd, w.hls' tneúka fuys Wm tall folla 

Ndú; lrhs' tajd kï ñ,sfykaß ^mH& yd uhsfl%d fykaß ^µH& fõ' 

1000 µH = 1mH

1000 mH = 1H

fma%rKh i|yd n,mdk idOl

ikakdhl oÕrhlg .e,ajfkda ógrhla iïnkaO lr oKav pqïnlhla ta 

wi, p,kh lr ikakdhl oÕrfhka yg.kakd úoHq;a.dul n,h ksÍlaIKh lr 

miq j ikakdhl oÕrfha jg ixLHdj wvqlr mdGdxl ,ndf.k ksÍlaIKh l< 

úg jeä jg .Kklska hq;a oÕrh uÕska jeä úoHq;a.dul n,hla fma%rKh jk nj 

fmkS hhs' th 2'35 rEm igykska ±lafõ'

1
2

3

0

  

10

  

              jg jeä oÕrh				           jg wvq oÕrh

3'35 rEmh

by; oÕrhlg hlv yrhla fhdod mÍlaIKh isÿl< úg jeä úoHq;a.dul 

n,hla we;sjk nj fmkakqï lrhs' th 3'36 rEmfhka ±lafõ'
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10

 

10
2
3

 
       yrhla rys; lïìoÕrh		  yrhla iys; lïì oÕrh

 3'36 rEmh

	 óg wu;r j wvq úIalïNhlska hq;a lïì oÕrhlg yd jeä úIalïNlska hq;a 

lïì oÕrhlg .e,ajfkdaógrhla iúlr by; mÍlaIKh u isÿl< úg úIalïNh 

jeä oÕrfha .e,ajfkda ógrfha mdGdxlh úIalïNh wvq oÕrfha mdGdxlhg jvd 

jeä h' fuh 3'37 rEmfhka ±lafõ'

0 1

 

0 1
2

		 wvq úIalïNhlska hq;a				      jeä úIalïNhlska hq;a

 3'37 rEmh

;j o tl u jg ixLHdjlska yd iudk úIalïNj,ska hq;a yrh wvq oÕrhla 

yd yrh jeä oÕrhla f.k .e,ajfkda ógrhlg iïnkaOlr by; mÍlaIKh u 

isÿl< úg jeä yrhla iys; lïì oÕrh uÕska jeä úoHq;a.dul n,hla fma%rKh 

jk nj fmkS hhs' 2'38 rEmfha ±lafõ'

0 1

 

0 1
2

  
	         yrh wvq oÕrh				     yrh jeä oÕrh

 3'38 rEmh
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by; wjia:d y;frka u fma%r;djh flfrys n,mdk idOl fufia ±laúh 

yelsh'

01' ikakdhl oÕrfha jg ixLHdj

02' yrfha uOHh

03' oÕrfha yrialv j¾.M,h

04' oÕrfha È.

fma%rlj, úúO yrhka we;' tajd  3'39 rEmh rEmj,ska ±lafõ'

                           

  		  jdhq yrh		         hlv yrh		   	    f*rhsÜ yrh

    (Air core)		              (Iron core)			         (ferritec core)
 3'39 rEmh

.=jka úÿ,s hka;%j, oÕr tys Ndú; lrk ixLHd; mrdi wkqj Ndú; fõ' 

KHZ mrdifha § Ndú;jk oÕr fmrhsÜ yrhka iys; j fhdod .kS' n, iemhqï 

mßKdul" t<jqï mßKdul yd m%;sodk mßKdulj, uDÿ hlv yrhka Ndú; lrhs'

f*rhsâj, úfYaI;ajh jkafka yrh (core) ;=<ska .uka lrk pqïnl n,f¾Ld 

msg;g .uka lsÍu wvqùuhs' tfuka u ndysßka we;s lrk pqïnl flaIa;%h ksid yrh 

;=< we;s lrk flaIa;%fha m%n,;djh wvq fkd lrhs'

fma%rl ks¾udKh lsÍu i|yd Ndú; lrk ;U lïìj, tku,a mßjrKhla 

fhdod we;' tu lïìj, m%udKh i|yka lsÍug zziïu; lïì wdudkZZ (S.W.G.) 
j.=jla we;' tys ixLHdj by<g hdfï § úIalïNh l=vd jk w;r my<g hdfï § 

úIalïNh jeä fõ'

m%;súoHq;a.dul n,h

oÕrhla fj;g fjda,aàh;djla ,ndÿka úg oÕrh ;=<ska Odrdjla .,d hdu 

wdrïN fõ' túg tu oÕrfha yrh ;=< pqïnl i%djh j¾Okh fõ' tu j¾Okh 

jk pqïnl i%djfhka" tu oÕrh lemSfuka oÕrh ;=< úoHq;a.dul n,hla yg .kS' 

tu úoHq;a.dul n,h iemhqï fjda,aàh;djhg úreoaO ÈYdjg yg .kS' 3'40 rEm 

igyfkka olajd we;s mßm:fhys S iaúph ixjD; l<úg L fma%rlh ;=<ska Odrdj 

.e,Su wdrïNjk w;r iemhqï fjd,aàh;djg úreoaO ÈYdjg fma%ß; fjd,aàh;dj 

we;s fõ'  bkamiq iaúph újD; l< jyd u oÕr jgd msysgk pqïnl Y%djh úreoaO 

ÈYdjg yelsf,a' fï i|yd .;jk ld,h b;d l=vd ksid yelsf,k pqïnl Y%djfhka 

lefmk oÕrh ;=< úYd, m%;súoHq;a .dul n,hla ckkh fõ' tu fjda,aàh;djh 

N ksfhdaka myk fj; u fhdok ksid th ±,afõ'   
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vN

 3'40 rEmh

m%;súoHq;a.dul n,h yg.kakd Wmdx. lsysmhla kï"

01' ms<shjk oÕrh (Relay Coil)

02' m%;s§mk mykaj, wkqndOl oÕrh (Chork)

03' úÿ,s fudag¾

iajhx fma%rK;dj

oÕrhla fj;g úNjhla ,nd § tu oÕrh ;=< we;sjk pqïnl flaIa;%h u.ska 

tu oÕrh ;=< u úoHq;a.dul n,hla fma%rKh ùu" iajhx fma%rKh f,i y÷kajhs' 

3'40 rEmfha olajd we;s mßm:fha isÿjkafka iajhx fma%rKhls'

wfkHdakH fma%rKh

 3'41 rEmh

3'41 rEmfha ±lafjk mßÈ oÕr folla tl u f,day yrhl T;d  úNjhla ,nd 

§ S iaúp újD; yd ixjD; l< úg .e,aajfkda ógrfha o¾Ylh fomig W;al%uKh 

jk nj fmkS hhs' ñka woyia jkafka ixjD; $ újD;  lrk wjia:d ;=< § B oÕrh 

;=< úoHq;a.dul n,hla fma%rKh jk njhs' A oÕrh ;=< we;sjk fjkiajk pqïnl 

flaIa;%h u.ska B oÕrh lemSfuka th ;=< úoaHq;a .dul n,hla fma%rKh fõ' fuh 

wfkHdakH fma%arKhhs'

fuu uQ, O¾uhka mokï lrf.k mßKdul ks¾udKh lr we;'
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mßKdul (Trans former)

úÿ,sh yd bf,lafg%dksl flaIa;%fha úúO wjYH;djhka i|yd fjda,aàh;djhka 

by< kexùug;a" my< ±óug;a" úoHq;a cjh yqjudre lsÍug;a m%;Hdj¾: úÿ,sh mßK-

dul fhdod .kS' fufia mßKdul fhdod.; yelafla m%;Hdj¾; fjda,aàh;djka 

Ndú;fha § muKls'

mßKdulhl jHqyh

mßKdulhla m%Odk jYfhka fldgia 03 lska iukaú; fõ' 3'42 rEmh

01' m%d:ñl oÕrh

02' oaúhs;shsl oÕrh

03' yrh

1
23

 3'42 rEmh

mßKdulj, yrh i|yd ;=kS wdia;rK ;yvqj,ska (Lamination sheet) ;kd 

we;' tfia lsÍug fya;=j kï jeä ld¾hlaIu;djhla ,nd .ekSu i|yd h' tajd 

mrsjdrl ia:rhlska wdjrKh lr we;' 

úúO mßKdul i|yd fhdod .kakd yrh úúOdldr fõ' tys § m%;Hdj¾; 

Odrdfõ ixLHd;h wkqj yrh i|yd fhdod .kakd øjHh l=ula±hs ;SrKh lrhs' 

b;d by< ixLHd;j,ska hq;a m%;Hdj¾; Odrd i|yd jdhq yrh (Air core)  yd fmrhsâ 

yrh (Ferrite core) fhdod .kS' wvq ixLHd; m%;Hdj¾; Odrdjka i|yd hlv yrh 

(Iron core) Ndú; lrhs' fï i|yd fhdod .kakd ixfla; 3'43 rEmfhka fmkajd 

we;'
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3'43 rEmh

*hsn¾" ma,diaála jeks mßjdrl øjHhlska idod.;a fndìka (Bobin) u; ;U 

fyda we¨ñkshï t;=ï lïì (winding wire) j,ska m%d:ñl yd oaú;Shsl oÕr T;d 

we;'

mßKdulhl m%d:ñl oÕrh yd oaú;Shsl oÕrh T;k wdldrh wkqj mßKul 

j¾. 02 g fnfoa'

01' uOH wdldrh fyj;a flda¾ j¾.h (Core Type)

02' ljp wdldrh (Shell Type)

 3'44 rEmh

ljp wdldrh (shell Type)

fuu mßKdul oaú;Sslfhka ,nd.kakd fjda,aàh;djhka wkqj j¾. folls'

01' wjlr mßKdul (step down transformer)

02' wêlr mßKdul (step up transformer)
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wjlr mßKdul fndfyda úg .=jka úÿ,s hka;%" leiÜ hka;%" rEmjdysksh 

jeks úÿ,s WjdrKj,g 230 AC úÿ,sh wvqfldg oaú;Slfhka 6v,9v,12v,24v jeks 

úúO m%udKhka ,ndfok mßKdul fuu wjlr j¾.hg wh;a fõ' rEmjdyskS 

hka;%fha (FlyBak Tranformer) rEm k<fha wefkdavhg wê fjda,aàh;djla imhhs' 

wê fjda,aàh;djh imhk mßKdulh wêlr j¾.hg wh;a h' fuu wêlr 

mßKdul m%d:ñlh fj; ,ndfok úÿ,s m%udKh oaú;Shslfhka jeälr ,nd foa' 

wêlr mßKdulj, m%d:ñl oÕrfha fmdgj,a ixLHdj wvq w;r" oaúhs;Shsl oÕrfh 

fmdgj,a ixLHdj jeä fõ'

mßKdul j¾. lSmhla my; ±lafõ'

m%Odk úÿ,s mßKdul" m%;sodk mßKdul" t<jqï mßKdul" w;rueÈ ixLHd; 

mßKdul"  iajhx mßKdul"   Odrd mßKdul"  fjda,aàh;d mßKdul"  mEiaiqï    

mßKdul" ueo ijqk;a mßKdul'

iajhx mßKdul (Auto Transformer)

fuu iajhx mßKdulj, we;af;a t;+ tla oÕrhls' th m%d:ñl yd oaúhs;Shslh 

hk folg u fmdÿ fõ' t;= fï fol<jrg hï fjda,aàh;jhla ,nd §" t;=fï tla 

tla ia:dkj,ska ijqk;a (Tapping) ;nd tajd u.ska fjda,aàh;djhka ,nd.kS' wjlr 

yd wêlr hk foj¾.fhka u we;' fuys we;s wjdish úhou wvq jqj;a kï idudkH 

mßKdul fuka oÕr fjka fjka j fkd mej;Suhs' iajhx mßKdulhl fþokhla 

iy ixfla;h 3'45 rEmfhka ±lafõ'

 
 3'45 rEmh
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mßKdul i|yd Ndú;d jk ixfla;

wjlr 

mßKdul

wêlr mßKdul

fjkalrk 

mßKdul

cj mßKdul

3'46 rEmh

m%d:ñlfha yd oaú;Shslfha jg m%uKhka wkqj m%odk yd m%;sodk fjda,aàh;djhka 

fjkia fõ' wjlr mßKdulhl t;=ï fhdod we;s wdlD;sh 4'47 rEmfha ±lafõ'

3'47 rEmh

m%d:ñl oÕrhg imhk fjda,aàh;djh ksid tu oÕrh ;=< m%;Hdj¾; Odrdjla 

.uka lrhs' fuu Odrdj u.ska m%;Hdj¾; pqïNl i%djhla yrh ;=< ckkh lrkq 

,nhs' m%d:ñlh uÕska ckkh lrkq ,nk iïmQ¾K pqïnli%djh oaú;Shslh yd 

iïnkaO jkafka kï oaús;Shslh ;=< úoHq;a .dul n,hla fma%rKh lrkq ,nhs' fï 

wjia:dfõ § m%d:ñl oÕrfha tla fmdgla u.ska fma%rKh jk úoHq;a.dul n,h 

oaú;Shslfha tla fmdgla uÕska fma%rKh jk úoHq;a .dul n,hg iudk fõ'
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m%d:ñlfha tla jghl fma%rKhjk úoaHq;a.dul n,h = 	 VP

									         NP	

oaú;Shslfha tla jghl fma%rKhjk úoHq;a.dul n,h =	 VS

									         NS

fï wkqj fuu wkqmd;hka fol o iudk fõ'

	    		  VP    =   VS

		          NP	   NS

mßKdulhl Odrd w;r wkqmd;h o my; oelafjk f,i m%ldY l< yels h' 

3'48 rEmh

m%d:ñlhg ,ndfok úoHq;a cjh iïmQ¾Kfhka u oaú;Shslfhka ,efí kï" 

tjeks mßKdulhla mßmQ¾K ^Ideal transformer) f,i y÷kajhs' tfia jQ úg"

PP  = PS  (WP = WS)
PP =  m%d:ñlfha laIu;djh

PS  = oaú;Shslfha laIu;djh

		  VP × IP = VS × IS		
		  VP  =  	IS
		  VS 	 IP

by; wdldrfha mßmQ¾K wjia:dfõ mj;sk mßKdul m%dfhda.sl j ,nd.; 

fkdue;' ´kE u mßKdulhl m%d:ñlhg ,ndfok cjh iïmQ¾Kfhka u 

oaú;Shslhg .uka fkd lrhs' tys fldgila mßKdul ydks f,i bj;a fõ'
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mßKdul ydks

mßKdulhl ydks isÿùu m%Odk jYfhka fldgia folls' 

01' hlv ydks (Iron ioss)  

02' ;U ydks (Copper ioss) 

hlv ydks (- mßKdulfha we;s hlv udOHh ;=< we;s jk ydksh hlv 

ydkshls' fuu ydksh ;dmh jYfhkaa msg fõ' fuu ydksh kej; fldgia 02 g 

fnÈh yels h'

01' iq<s Odrd ydksh (Eddy current ioss)

02' ukaodhk ydksh (Hysteresis ioss)

01' iq<s Odrd ydksh 

mßKdulhl yrh ;=< iemhqï fjda,aàh;djfha ixLHd;h wkqj                    

fjkiajk pqïnl i%djhla .uka lrhs' mßKdulfha yrh hlv l=Üáhla f,i 

we;s úg th ;=<ska .uka lrk pqïnl i%djh ksid tu pqïnl i%djhg ,ïnl j tys             

m%;súoHq;a.dul n,hla we;s fõ' tu hlv l=Üáfha m%;sfrdaOh wvq neúka th ;=<ska 

.uka lrk Odrdj 3'49 rEmfha ±lafjk mßÈ msysg hs'

3'49 rEmh

yrh jYfhka f.k we;s hlvj, m%;sfrdaOh ksid cj ydkshla we;s fõ' fuh 

iq<s Odrd ydksh f,i ye¢kafõ' fuu iq<s Odrdj ksid Yla;s ydksh ;dmh jYfhka 

msg fõ' fuh wju lsÍu i|yd yrh mßjrKh lrk ,o f,day ;yvqj,ska idokq 

,nhs' túg iq<s Odrdj wvq fõ'
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	 3'50 rEmh

iq<s Odrdj wvq lsÍu i|yd jdfka ;yvq fjkqjg is,slka ñY% jdfka wdia;rK 

;yvq mßKdul ksIamdokfha § fhdod .kS' tys m%;sfrdaOh jeä neúka yrh ;=<ska 

.uka lrk Odrdj wvq fõ' túg iq<s Odrd ydksh ;j;a wvq fõ' 3'50 rEmh

02' ukaodhk ydksh

idudkH uDÿ hlv lene,a,la iE§ we;af;a wkqrdYShla úIudldr f,i ilia 

lsÍfuka hehs Wml,amkh flf¾' túg tu wkqj, pqïnl ÈYdjka o úIudldr f,i 

ilia ù we;' fuh 3'51 rEm igyfka olajd we;'

3'51 rEmh

fuu uDÿ hlv lene,a, jgd lïì oÕrhla T;d tu lïì oÕrh ;=<ska 

Odrdjla .,d hdug ie,eiajQ úg wl%uj;a rgdjlg ;snQ pqïnl wkql%uj;a rgdjlg 

yev .eiS W;a;r O%ejh yd olaIsK O%ejh uDÿ hlv lene,a, ;=< we;s lrhs' 3'52 

rEmfha 01 rEm igyfka fmkajd we;' úÿ,s iemhqfuys O%eùh;djh udre l< fyd;a 

wkqj, ÈYdj udre fõ' th 3'52 rEmfha 02 rEm igyfka fmkajd we;'
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 01' úÿ,s Odrdjla .,dhdug ie,eiaiq úg O%eùh;dj 

msysgk wdldrh
 

02' cj iemhqfï ÈYdj udre l< úg pqïnl 

O%eùh;dj udrejk wdldrh 
  

3'52 rEmh

fuu oÕrh fj;g m%;Hdj¾; Odrdjla ,nd ÿkafkd;a" th w¾O pl%hl § 

Odrdj WmÍu ù Y+kH ù hhs' túg yrh ;=< yg.kakd pqïnl;ajh o Wmßu ù 

Y+kHh úh hq;= h' tfy;a tla ld,hla ;=< § rgdjlg yev.eiS ;snQ pqqïnl wxY+ka 

tu ;;a;ajfhka uq, ;;a;ajhg m;aùu i|yd hï ld,hla .kakd w;r ish¨u 

wxY+ka tljr m<uq ;;a;ajhg m;a fkd fõ' túg hï pqïnl;ajhla b;sß fõ' fuu 

pqïnl;ajh Y+kHh lsÍug wjYHh Yla;sh iemhsh hq;af;a B<Õ w¾O pl%fhks' 

fuys § Yla;s ydkshla isÿ fõ' tu isÿjk ydksh ukaohk ydkshhs' fufia   jehjk 

Yla;sh ;dmh jYfhka msg fõ' fuys § ydks ù hk Yla;sh wjfYdaIKh lr .kafka 

oÕrhg ,ndfok úoHq;a Yla;sfhks'

ukaodhk ydksh wju lsÍu i|yd wdia;rK ;yvq ksl,a" hlv ñY%K j,ska 

;kd we;' fuu ydks mßKdul" fudag¾" fckf¾g¾j, we;s fõ'

;U ydksh

m%d:ñl yd oaúhs;Shsl oÕr T;d we;s ;U lïìj, m%;sfrdaOh ksid we;sjk 

cj ydksh ;U ydksh f,i y÷kajhs' fuu ydksh o ;dmh jYfhka msg fõ'

mßKdulhl we;sjk uqqq`M ydksh m%Odk cjfhka 2% ;a" 3% ;a w;r m%udKhla 

fõ' tu ksid mrKdulhl ld¾hlaIu;djh 97% ;a" 98% ;a w;r m%udKhla f,i 

±laúh yelsh'

fuhska woyia lrkafka 100w l cjhla oaú;Shslfhka ,nd .ekSug wjYH kï 

tys m%d:ñlh me;a;g 102w fyda 103w m%udKhl cjhla ,ndÈh hq;= njhs'
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102w
m%odkh

100w
m%;sodkh

3'53 rEmh

mßKdulhl O%eùh;djh

 
3'54 rEmh

3'54 rEmigyka fol ;=<ska fmkajd we;af;a m%d:ñl oÕrh yd oaùhs;Shsl 

oÕrh tl u ÈYdjg T;d we;s wjia:dfõ fuka u tl u ÈYdjg T;d fkdue;s 

wjia:dfõ §;a" m%;sOdk fjda,aàh;djfha O%eùh;djh fjkiajk wkaouhs'

3'55 rEmh

3'55 rEmfhka ±lafjkafka tl u ÈYdjg T;d we;s mßKdulhl oaúhs;Sslfha 

ueo ijqk;a lr ^gemal<& N+.; lr we;súg tu wlaIhg idfmalaI j oaú;Shslfha 

fofl<jßka tlsfklg m%;súreoaO jQ l,djka msysgk wdldrh hs' 


