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13
fN!;sl úoHdj

úoHq;a pqïnl;ajh iy 
úoHq;a pqïnl fm%arKh

13'1 pqïnl;ajh

úYd, úoHq;a pqïnlhla fhdod f.k hlv yd jdfka iqkanqka Tijd bj;a lrk 

wdldrh 13'1 rEmfha oelafõ' fuu m%n, úoHq;a pqïnlhg jdfka iqkanqka b;d m%n,j 

wdl¾IKh jk w;r" myiqfjka tAjd bj;a lsÍug tu.ska yels fõ'

 13'1 rEmh - hlv iy jdfka jia;+ka tiùug úoHq;a pqïnl fhdod .ekSu

			 

m%Odk jYfhka úoHq;a pqïnl iy ks;H pqïnl f,i pqïnl j¾. folls' úoHq;a 

pqïnlj, pqïnl;ajh msysgkafka tys oÕrh yryd  Odrdjla .,d hk f;la muKla 

jk w;r ks;H pqïnlj, pqïnl;ajh tu øjHfha .=Khla jk w;r th È.= l,la 

fkd keiS mj;S' 

fuu pqïnl j¾. folu fndfyda WmlrKj, fkdfhl=;a l%shd i|yd Ndú; fõ' 

WodyrK f,i" úÿ,s fudagr u.ska flfrk fndfyda .Dy WmlrK yd frdfnda jeks 

WmlrK md,kh i|yd" pqïnl ldâm;a i|yd" ffjoH úoHdfõ Ndú; jk MRI 
WmlrK" wdÈh oelaúh yels h' fï wkqj kùk f,dalfha b;d jeo.;a ;ekla .kakd 

pqïnlj, yeisÍu" l%shdldÍ;ajh iy fh§u ms<sn| oekqula ;sîu m%fhdackj;a fõ'
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pqïnlhlg wdl¾IKh fkdjk jia;+ka yd wdl¾IKh jk jia;+ka lsysmhla 13'2 

rEmfhka oelafõ'

ulkh
ma,diaála mEka ú,a,

rn¾ nEkaâ
.sks l+r

lvodis 
len,s

ma,diaála 
fnd;a;u

fmam¾ 
la,sma

fv%daúka 
mska

hlv weK yeÜg lgq

w,afmfk;s

13'2 rEmh (a) - pqïnlhlg wdl¾IKh fkdjk jia;+ka (b) - wdl¾IKh jk jia;+ka lsysmhla

(a) (b)

hlv" jdfka" ksl,a jeks f,day u.ska ksmojd we;s jia;+ka pqïnlj,g wdl¾IKh 

fõ' ma,diaála" ,S" lvodis" rn¾ jeks øjH u.ska ksmojd we;s jia;+ka pqïnlj,g 

wdl¾IKh fkdfõ'

13'1'1 pqïnl lafIa;%h (magnetic field)

iEu pqïnlhla jgdu tu.ska n,mEï l< yels wjldYhla we;' fuu wjldYh 

pqïnl lafIa;%h (magnetic field) hehs lshkq ,efí' pqïnl lafIa;%hlaa weig 

ixfõ§ fkdfõ' tfy;a fjk;a pqïnlhlg fyda .uka lrk wdfrdamKhlg tu.ska 

n,mEula we;s l< yels h' iuyr l=re,a,ka jeks i;=ka" ish .uka ud¾. ;SrKh 

lsÍug mDÓú pqïnl lafIa;%h Ndú; lrk nj fidhdf.k we;' 

wmg lsishï wjldYhla ;=< pqïnl lafIa;%hla we;s oehs ks¾Kh  lr.; yels tla 

l%uhla jkafka  ud,sudjla Ndú; lsÍfuks' ud,sudjla hkq ksoyfia lrlefjk 

f,i új¾;lhla u; iúlr we;s l=vd ieye,a¨ pqïnlhls' ud,sud lgqj hkqfjka 

wm y÷kajkafka tu l=vd pqïnlh jk w;r fjk;a pqïnl n,mEula ke;s úg th 

mDÓú pqïnl lafIa;%fha W;=re- ol=Kq ÈYd Tiafia ÈYdk; ù mj;S' 

pqïnlhla u.ska tA wjg pqïnl lafIa;%hla we;s lrk nj wdo¾Ykh lsÍug 13'1 

ls%hdldrlfuys fhfouq'
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wjYH øjH( ud,sudjla" ùÿre lene,a,la" hlv lene,A,la" pqïnlhla" ma,diaála 

lene,a,la" ms;a;, lene,a,la

NW NE

SESW
W E

N

S

²² ud,sudj fïih u; ;nd th wi,g ùÿre lene,a,-

la" hlv lene,A,la" pqïnlhla" ma,diaála lene,a,la" 

ms;a;, lene,a,la f.khñka tla tla wjiA:dfõ § 

ud,sud o¾Ylfha W;al%uh ksÍlaIKh lrkak'

fuys § ksÍlaIKh jkafka ud,sudfõ o¾Ylh W;al%uh 

jkafka th wi<g pqïnlhla f.k hk úg § muKla 

njhs' tu.ska yeÕS hkafka  pqïnlh u.ska ta wjg pqïnl 

lafIa;%hla we;s lr we;s njhs'

13'1 l%shdldrlu

 

wu;r oekqug

ñksid iajdNdúl pqïnl ms<sn| j wjqreÿ oyia .Kklg fmr o oek isg we;s 

w;r pqïnl ud,sudj ksmojd we;af;a l%sia;= j¾I tlf<dia jk Y; j¾Ifha § Ök 

cd;slhka úisks'

pqïnl lafIa;%hla mj;sk m%foaYhla ;=< hï ,laIHhl ud,sudjla ;enQ úg ud,sudfõ 

o¾Ylfhka fmkajkafka tu ,laIHfha § pqïnl lafIa;%fha ÈYdj hs' tu ÈYdj 

,laIHfhka ,laIHhg fjkia úh yels h' fï yefrkakg tla tla ,laIHfha § 

pqïnl lafIa;%fha m%n,;dj o fjkia úh yels h' fï wkqj pqïnl lafIa;%hla hkq 

úYd,;ajhla iy ÈYdjla iys; fN!;sl rdYshls'

pqïnl

lafIa;%h

N S

N SNS NS

13'3 rEmh  - ud,sudjla u.ska pqïnl lafIa;%fha ÈYdj fiùu
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13'2 Odrdfõ pqïnl M,h

yEkaia l%siaàka w¾iagâ

ikakdhlhla ;=<ska úoHq;a Odrdjla .,d hk úg tu ikakdhlh 

jgd pqïnl lafIa;%hla we;s fõ' úoHq;a Odrdjlska pqïnl 

M,hla we;s jk nj 1819 § fvkaud¾la cd;sl úoHd{hl= jQ 

yEkaia l%siaàka w¾iagâ úiska m<uq jrg fmkajd § we;'

  

oeka wms Rcq ikakdhlhla ;=<ska .,k úoHq;a Odrdjla ksid pqïnl M,hla 

^lafIa;%hla& we;s jk nj ksÍlaIKh lsÍug 13'2 l%shdldrlfuys fhfouq'

wjYH øjH	(	ud,sudjla" Rcq ;U lïìhla" negß lsysmhla" iïnkaOl lïì" 

iaúÉphla" Odrd kshdulhla
				    B

A

S
N

●● ud,sudj fïih u; ;nd tys iqÑh W;=re ol=Kq ÈYdjg fhduqù 

;sfnk wkaoug ilia lrf.k ud,sudjg by<ska thska 

fmkajk ÈYdj Tiafia  AB ;U lïìh ;nkak'

S

S
N

B

A

●● AB fofl<jrg negß iy iaúÉphla iïnkaOl lïì u.ska 

iïnkaO lrkak'
			 

●● S iaúÉph ixjD; lr lïìh ;=<ska AB ÈYdjg Ordjla .,d 

hEug i,iajkak' túg ud,sudfõ iqÑh jï mig W;al%uhla 

fmkajkq we;'

●● Odrdj hEu kj;ajd tkï" S iaúÉph újD; lr ud,sudfõ 

o¾Ylh ksÍlaIKh lrkak' túg ud,sudfõ iqÑh kej; uq,a 

msysgqug meñfKa'

●● oeka ud,sudj AB lïìhg by<ska ;sriaj msysgqjd AB ;=<ska Odrdj hjk úg 

isÿ jk foh ksÍlaIKh lrkak' túg iqÑh m%;súreoaO w;g W;al%uh jk nj 

fmfkhs'

13'2 l%shdldrlu
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S
N

SB

A

●● oeka negßfha w.% udre lr lïìh ;=<ska Odrdfõ ÈYdj 

m%;súreoaO ÈYdjg ^BA ÈYdjg& .,d hk fia ilia lrkak' 

ud,sudj lïìhg háka ;nkak' túg ud,sudfõ o¾Ylh" by; 

l%shdldrlfï § lïìhg háka ud,sudj ;enQ úg W;al%uh jQ 

ÈYdjg m%;súreoaO foig yerfjk nj Tng fmfkkq we;'

●● oeka ud,sudj lïìhg Wäka ;nd BA ÈYdjg Odrdj hjkak' 

túg ud,sudfõ o¾Ylh m%;súreoaO foig yerfjk nj Tng 

fmfkkq we;'

ud,sudfõ W;al%uhka we;s jkafka th pqïnl n,mEulg yiq jk úghs' tkï pqïnl 

lafIa;%hla we;s jk úghs' fï ksid by; l%shdldrlfuys fhÿKq Tng ikakdhlhla 

;=<ska Odrdjla .,k úg pqïnl lafIa;%hla we;s jk nj meyeÈ,s jkq we;'

fufia Odrdjla f.k hk ikakdhlhla jgd we;s jk pqïnl lafIa;%fha ÈYdj Odrdj 

.,d hk ÈYdj u; r|d mj;sk nj o Tng by; l%shdldrlfuka meyeÈ,s jkq we;' 

13'2'1	 Rcq ikakdhlhla ;=<ska .,k Odrdjla ksid we;s jk pqïnl 

lafIa;%fha ÈYdj

Rcq ikakdhlhla Èf.a Odrdjla .,d hk úg ikakdhlh jgd we;s jk pqïnl 

lafIa;%fha ÈYdj fidhd .ekSug Ndú; l< yels kS;s folla ms<sn| j oeka úuid 

n,uq'
	

•  uelaiafj,af.a lial=remamq kS;sh (Maxwell’s cork screw rule)

Odrdj f.k hk ikakdhlhla jgd we;s jk pqïnl lafIaa;%fha ÈYdj fidhd .ekSu 

uelaiafj,af.a lial=remamq kS;sh u.ska l< yels h'

ikakdhlfha Odrdj .,k ÈYdjg p,kh jk fia lial=remamqjla N%uKh lrk úg" 

tu Odrdj ksid we;s jk pqïnl lafIa;%fha n, f¾Ld .uka lrk ÈYdj lial=remamqj 

N%uKh flfrk ÈYdj fõ'

lial=remamqjla hkq lsr, uQä .,jd .ekSug Ndú; flfrk WmlrKhls' idudkH 

Ndú;fha mj;sk bial=remamq weKhl yeisÍu o lial=remamqjl yeisÍug iudk fõ'

²² 13'4^a& rEmh wkqj Odrdj A  isg B ÈYdjg .,k úg pqïnl lafIaa;%h jdudj¾;j 

	 we;s fjhs' 

²² 13'4^b& rEmh wkqj Odrdj B  isg A ÈYdjg .,k úg pqïnl lafIaa;%h olaIssKdj¾;j 

	 we;s fjhs'
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lial=remamqj .uka 

lrk ÈYdfjka 

Odrdfõ ÈYdj oelafõ'

lial=remamqj N%uKh 

jk ÈYdfjka pqïnl 

lafIa;%fha ÈYdj oelafõ'

Odrdfõ 
ÈYdj

pqïnl lafIa;%fha ÈYdj (a)		                 (b) (c)

Odrdj

by<g

Odrdj

my<g

A A

B B

pqïnl

lafIa;%h

13'4 rEmh  - Odrdj f.k hk ikakdhlhla jgd we;s jk pqïnl lafIa;%h

•   weïmsh¾f.a ol=K;a kS;sh (Ampere's right handed grip rule)

weïmsh¾f.a ol=K;a kS;sh ikakdhlhla ;=<ska Odrdjla .,d hk úg we;s jk 

pqïnl lafIa;%fha ÈYdj fidhd .; yels ;j;a myiq kS;shls'

Odrdj .,k ÈYdjg uymg we`.s,a, fhduq jk mßÈ ol=Kq w;ska ikakdhlh w,a,d 

.;fyd;a b;sß we`.s,s yeÍ we;s ÈYdfjka ikakdhlh jgd pqïnl lafIA;%fha ÈYdj 

oelafõ'

13'5 rEmfhka Odrdfõ ÈYdj wkqj pqïnl lafIa;%fha ÈYdj fidhd .kakd wdldrh 

olajd we;'

uymg.s,af,ka 
úoHq;a

Odrdfõ ÈYdj

ikakdhlh

ol=Kq w;

fuu we.s,s y;frka 
pqïnl lafIa;%fha ÈYdj

13'5 rEmh - Odrdfõ ÈYdj wkqj pqïnl lafIa;%fha ÈYdj fidhd .ekSu

lïìhla ;=<ska .,k Odrdjla ksid we;s jk pqïnl lafIaa;%fha ÈYdj rEmigykl 

olajk wkaou 13'6 rEmfhka oelafõ'

×  pqïnl lafIaa;%fha ÈYdj msgqj ;=<g

A B
úoHq;a Odrdj

  pqïnl lafIa;%fha ÈYdj msgqfjka msg;g

13'6 rEmh  - lvodisfha ;,hg ,ïnlj lvodish ;=<g hk iy lvodisfha isg 

msg;g tk pqïnl lafIa;% rEmigykl ksrEmKh lrk wdldrh
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by; lïìh ;=<ska AB ÈYdjg Odrdj .,kafka hehs is;uq' túg" ol=K;a kS;shg wkqj 

rEmigyfka lïìhg by<ska we;s m%foaYfha §" pqïnl lafIa;%h lvodisfha isg Tn 

foig meñfKk w;r" lïìhg my<ska we;s m%foaYfha § pqïnl lafIa;%h lvodish 

;=<g .uka lrhs' lvodisfha isg msg;g tk pqïnl lafIa;%h ksrEmKh lsÍu i|yd 

jD;a;hla ;=< we;s ;s;la (  ) Ndú; flfrk w;r lvodish ;=<g .uka lrk 

pqïnl lafIa;%hla ksrEmKh lsÍu i|yd jD;a;hla ;=< l;srhla ( × ) Ndú; flfrhs'

13'2'2 pqïnl lafIa;%hl ;enQ Odrdjla f.k hk ikakdhlhla u; we;s 

jk n,h

ikakdhlhla ;=<ska Odrdjla .,d hk úg tu ikakdhlh jgd pqïnl lafIa;%hla 

yg.kakd nj Tn úiska by; bf.k .kakd ,È' oeka wms pqïnl lafIa;%hl 

Odrdjla f.k hk ikakdhlhla ;enQ úg ikakdhlh u; n,hla l%shdlrkafka oehs

13'3 l%shdldrlfuys fh§fuka fidhd n,uq'  

wjYH øjH # U ^Lqrm& pqïnlhla" ikakdhl lene,a,la" ms;a;, fyda fjk;a 

ikakdhl l+re folla" fldaI 2la

²² fïihla u; LQrm pqïnlh ;nd" isÿre folla úÈk ,o >k ldâfndaâ 

lene,a,l wdOdrfhka ms;a;, l+re fol 13'7 rEmfha fmkajd we;s wdldrhg 

r|jkak' ms;a;, l+rej, A iy D fl<jrg E úh<s fldaI iy S iaúÉph 

iïnkaO lrkak'

²² bkamiq pqïnlfha W;a;r iy olaIsK O%ej w;r ms;a;, l+re fol u; BC 
ikakdhl lïì lene,a, ;nkak'

²² S iaúÉph jid Odrdj imhkak' túg fldaIfha isg ms;a;, l+r Èf.a AB ÈYdj 

Tiafia .,k Odrdj BC ikakdhl lene,a, Èf.a .uka lr wfkla ms;a;, 

l+r Èf.a CD ÈYdjg fldaIh fj; meñfKa'

13'3 l%shdldrlu

U pqïnlh B

ms;a;, l+re

>k

ldâfndaâ lene,a,

A

S

E

N

S

D

C

13'7 rEmh  - pqïnl lafIa;%hl ;enQ Odrdjla f.k hk ikakdhlhla u; ls%hd 

lrk n,h wdo¾Ykh lsÍu
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²² Odrdj hjk úg BC ikakdhl lïìh ms;a;, l+re fol u; pqïnlfhka 

bj;g ^ol=Kq foig& p,kh jk nj Tng fmfkkq we;'

²² negßj, w.% udre lr Odrdfõ ÈYdj m%;súreoaO lr ksÍlaIKh lrkak' BC 

lïìh pqïnlh ;=<g ^jï foig& p,kh jk nj Tng fmfkkq we;'

²² pqïnlh" tys O%ej Wv hg w.% udre jk mßÈ ;nd BC lïìfha p,kh kej; 

ksÍlaIKh lrkak' túg BC lïìfha p,k ÈYdj by; oelajQ ÈYdj,g 

m%;súreoaO ÈYdj,g jk nj fmfkkq we;'

pqïnl lafIaa;%hla ;=< ;enQ ikakdhlhla ;=<ska Odrdjla hejQ úg ikakdhlh 

p,kh jkafka th u; n,hla we;s jk ksid h' ikakdhlh p,kh jk ÈYdj 

u.ska n,fha ÈYdj fmkajkq ,efí'

by; l%shdldrlfuys § pqïnl lafIaa;%fha ÈYdj;a ikakdhlh ;=< Odrdj .,k 

ÈYdj;a tlsfklg ,ïnl j msysgk mßÈ ilia lr we;' 

túg p,kh isÿ jkafka pqïnl lafIa;%%fha ÈYdj;a Odrdj .,k ÈYdj;a hk ÈYd 

folg u ,ïnl j nj Tng ksÍlaIKh l< yels h'

fuys § we;s jk n,fha úYd,;ajh my; i|yka idOl ;=k u; r|d mj;S' 

²² ikakdhlfha .,k Odrdfõ úYd,;ajh 

²² pqïnl lafIa;%h ;=< ;nk ikakdhlfha È. 

²² pqïnl lafIaa;%fha m%n,;dj 

fuu idOl ;=k jeä jQ úg we;s jk n,h jeä fjhs' fuu idOl ;=k wvq jk 

úg we;s jk n,h wvqfõ' tkï" we;sjk n,h fuu idOl ;=kg u wkqf,dauj 

iudkqmd;sl fõ'

•  *af,ñxf.a ju;a kS;sh (Fleming’s left handed rule)

pqïnl lafIa;%hla ;=< ;nk ,o ikakdhlhla ;=<ska Odrdjla heùfï § 

ikakdhlh u; n,h we;s jk ÈYdj fidhd .ekSug *af,ñxf.a ju;a kS;sh 

Ndú; l< yels h'

		  	 			 

jï wf;ys uymgÕs,a," on/.s,a, iy ueo`.s,a, tlsfklg ,ïnlj ;ndf.k 

Odrdfõ ÈYdjg ueo.s,a,;a pqïnl lafIa;%fha ÈYdjg on/`.s,a,;a fhduql< úg 

udmg`.s,a, fhduqjk ÈYdj" ikakdhlh u; n,h we;s jk ÈYdjhs¡
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n,h

pqïnl

lafIa;%h

úoHq;a

Odrdj

13'8 rEmh  - Odrdfõ ÈYdj wkqj n,fha ÈYdj fidhd .ekSu

13'1 wNHdih 

^1&	my; oelafjk tla tla rEmfha mßÈ pqïnl lafIaa;%hla ;=< ;enQ ikakdhlhla 

;=<ska Odrdj .,k úg tu ikakdhlh u; n,h we;s jk ÈYdj *af,ñxf.a 

ju;a kS;sh weiqfrka fidhd ,l=Kq lrkak'

W o×W o

(i) (ii)

o W×o W

(iii) (iv)

Odrdjla f.k hk ikakdhlhla u; pqïnl lafIa;%hla u.ska n,hla we;s lsÍu 

idudkH ðú;fha § wmg b;d m%fhdackj;a jk ixisoaêhls' úÿ,s fudagrh" Yío 

úldYlh" .e,ajfkdaógrh" fjda,aÜógrh iy weógrh ̂ m%;siu& tu ixisoaêh mokï 

lrf.k ksmojk ,o WmlrK lsysmhls'

13'2'3 Yío úldYlh

Yío úldYlhl ndysr iajrEmh iy th idod we;s wdldrh 13'9 rEmfha fmkajd 

we;' Yío úldYlhla u.ska hï Yíohla ksmojkafka tu Yíofha ;rx. wdldrh 

wkqj úp,kh jk úoHq;a Odrdjla Yío úldYlfha we;s oÕrh yryd .e,Sug 

ie,eiajQ úg h'

Yío úldYlhl wvx.= m%Odk u fldgia jkafka ieye,a¨ ldâfndaâ fla;=jla" 

ikakdhl oÕrhla iy j,hdldr pqïnlhls' pqïnlh iy fla;=fõ jeä úIalïNh 

iys; fl<jr 13'9^b& rEmfha fmkajd we;s wdldrhg wdOdrl f,day rduqjlg 

iïnkaO lr we;'
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(b)(a)
13'9 rEmh -  (a) Yío úldYlhl rEmhla (b) Yío úldYlhl yrialv

W

W

o

j,hdldr

pqïnlh

wdOdrl f,day

jeiau

ldâfndaâ fla;=j

o`.rh

úp,kh jk 

úoHq;aOdrdj

oÕrh pqïnlfha O%ej w;r we;s m%foaYfha bÈßhg yd miq mig ksoyfia lïmkh 

úh yels f,i" th fla;=fõ wvq úIalïNh iys; fl<jrg iïnkaO lr we;' oÕrh 

yryd úp,H Odrdjla .uka lrk úg" pqïnlh u.ska ikakdhlh u; we;s flfrk 

n,h ksid Odrdfõ úp,khg wkqrEmj oÕrh bÈßhg yd miqmig lïmkh jk 

w;r" ta wkqj fla;=j o lïmkh ù Yío ;rx. ksmofõ'

13'2'4 ir, Odrd fudagrh (DC motor)

fi,a,ï fudag¾ r:" fouqyqï fudag¾ r: iy úÿ,s fudag¾ r:" úÿ,s ÿïßh wdÈh ir, 

Odrd fudagr u.ska l%shd lrkq ,efí' 

13'10 rEmh 

úÿ,s ÿïßhla 

úÿ,s fudag¾r:hlafouqyqï fudag¾r:hla
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ir, fudagrhla ;ekSu i|yd 13'4 ls%hdldrlfuys fhfouq'

 wjYH øjH # úh<s fldaIhla" mßjrKh lrk ,o ;U lïì" úYd, ysi iys; È. 

bÈlgq folla" laf,a" fif,dafÜmA" jh¾ lemsh yels msys ;,hla" 

iy l=vd jD;a;dldr pqïnlhla

²² m<uqj pqïnl o`.rh ilia lr .kak' fï i|yd ;U lïìfha ueÈka wdrïN 

lr ;rula uy; mEkla jeks is,skavrdldr jia;=jla jgd jg 30la muK 

T;d 1 rEmfha fmkajd we;s wdldrhg o`.rhla ilia lr o`.rh ,sys,a ùu 

je<elaùug lïìfha ksoyia w.%" o`.rh jgd lsysm j;djla T;d .kak' 

²² 2 rEmfha mßÈ msys ;,h Ndú; lr ksoyia w.% fofla mßjrKh bj;a 

lr.kak' fufia mßjrKh bj;a l< hq;af;a fl<jr fofla u tla w¾Oh 

ne.ska muKla jk w;r" tu w¾O fol u lïìfha tlu me;af;a úh hq;=h' 

²² bkamiq tu w.% fol 3 rEmfha fmkajd we;s mßÈ bÈlgq ysi ;=<ska hjd o`.rh 

b¢lgq u; ;sriaj r|jd .kak'

²² 4 rEmfha mßÈ úh<s fldaIfha w.% folg bÈlgq ;nd fif,dafÜma u.ska w,jd 

.kak'

²² laf,a Ndú; lr úh<s fldaIh fkdfi,afjk fia iúlr .kak' 

²² wjidkfha jD;a;dldr pqïnlh negßh u; laf,a Ndú;fhka iú lr .kak' 

;U oÕrh N%uKh jk wkaou Tng fmfkkq we;' tfia N%uKh fkdjkafka kï 

o`.rh w;ska u|la N%uKh ùu wdrïN lrkak' túg th È.gu N%uKh jkq we;' 

1 rEmh

2 rEmh 3 rEmh

4 rEmh 5 rEmh

úh<s fldaIh pqïnlh

laf,a

13'4 l%shdldrlu
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fuys § o isÿ jkafka ikakdhlhla Èf.a Odrdjla .,d hk úg pqïnl lafIa;%h 

u.ska ikakdhlh u; n,hla we;s lsÍu hs' fuys § ikakdhlh oÕrhla ksid 6 

rEmfha fmkajd we;s wdldrhg oÕrh u; tlsfklg úreoaO ÈYdj,g n, folla 

^tkï n, hq.auhla& we;s ù oÕrh N%uKh fjhs' 

n,h

n,h

6 rEmh

pqïnl lafIa;%h

7 rEmh

pqïnl lafIa;%h

n,h

n,h

lïìfha fofl<fjf¾ tla w¾Ohl ne.ska muKla mßjrK bj;a lrkafka oÕrh 

jghlska wvla N%uKh jQ miqj B<Õ wv ;=< § Odrdjla .e,Su je<elaùug h' tfia 

fkdjqfjyd;a 7 rEmfha fmkajd we;s wdldrhg jgfha fojk wv ;=< § n, hq.auh 

úreoaO w;g l%shd lsÍu ksid oÕrh úreoaO w;g N%uKh ùug fm,fUhs' Odrdj 

.e,Su je<elajQ úg" oÕrh m<uqj ,nd .;a fldaKsl .uH;dj ksid b;sß wv ;=< § 

o È.gu tlu w;g N%uKh fjhs'

●● ir, Odrd fudagrfha m%Odk fldgia

wdfïprh (armature)

13'11 rEmh - wdfïprh  

by; l%shdldrlfï § Tn ;ekQ fudagrfha oÕrh fuka 

idudkH ir, Odrd fudagrhl o oÕrhla we;' fudagrhla

Ndú; jkafka hï Ndrhla N%uKh lr .ekSu i|yd ksid" 

Tn ;ekQ oÕrh fuka fkdj idudkH fudagrhl oÕrh 

ndysr Ndrhla iïnkaO lsÍug ;rï Yla;su;a úh hq;=h' 

fï ksid oÕrh T;kafka jdfka fyda hlvj,ska ;ekQ 13'11 

rEmfha fmkajd we;s wdldrfha uOHhla jgdh' fuu oÕrh 

iys; uOHh wdfïprh (armature) kñka ye|skafõ' úÿ,s Odrdj .uka lsÍfï § n, 

hq.auhla we;s lsÍfuka N%uKh ùug fm,Uùu wdfïprfha ld¾hh fõ'

pqïnl O%ej

13'12 rEmh  - pqïnl O%ej

oÕrh ;=<ska Odrdjla .,d hk úg oÕrh u; n,hla 

fh§u i|yd pqïnl lafIa;%hla wjYH fõ' idudkH ir, 

Odrd fudagrhl fuu pqïnl lafIa;%h ,nd .kafka 13'12 

rEmfha fmkajd we;s wdldrhg wdfïprh jgd isák fia 

ilia l< ks;H pqïnl u.sks'
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kHdfoaYlh ^fldñhqfÜgrh& (commutator)

Tn ;ekQ fudagrfha oÕrfha lïìh jgd we;s mßjrKh iïmQ¾Kfhka u bj;a 

l<fyd;a oÕrh tl È.g tla w;lg N%uKh ùu fjkqjg fomig foda,kh jk 

ksid th je<elaùug fofl<jr tla w¾Ohl ne.ska muKla mßjrK bj;a lrk 

,È' túg oÕrh N%uKh jk úg Odrdj .,kafka jghl wvla ;=< § muKls' 

fufia jghl wvla ;=< § muKla Odrdj .e,Su ksid fudagrhg N%uKh l< yels 

Ndrh iSud iys; fõ' ta ksid" jvd;a iqÿiq jkafka Odrdj jghl tla wvla ;=< § 

tla ÈYdjlg;a wfkla wv ;=< § úreoaO ÈYdjg;a .e,Sug ie,eiaùu h' kHdfoaYlh 

ke;fyd;a fldñhqfÜgrh Ndú; jkafka fufia Odrdfõ ÈYdj udre lr.ekSu i|yd 

h' 

we;s,s (brushes)

o`.rfha 

fofl<jrg

ndysr mßm:hg

me<s j<¨ (split rings)

ndysr mßm:hg

 13'13 rEmh - kHdfoaYlh 
kHdfoaYlh idod we;af;a 13'13 rEmfha fmkajd we;s wdldrfha f,dayuh me<s j<¨ 

(split rings) folla iy tajdfha we;s,af,k f,i ilia l< we;s,s ke;fyd;a 

iam¾Yl (brushes) f,i ye¢kafjk fldgia folla u.ssks' fuu me<s j<¨ folg 

oÕrfha fl<jrj,a fol iïnkaO lr we;s w;r tajd wdfïprh iu. N%uKh fõ' 

we;s,s fol N%uKh fkdù me<s j<¨ ^w¾O ú,s& iuÕ iam¾Yj mj;sk w;r tajd 

fudagrhg Odrdj imhk ndysr mßm:hg iïnkaOj mj;shs'

●● ir, Odrd fudagrhl l%shdj 

wdfïprh

me<s j<¨

mßjdrlh

wlaI oKav iam¾Ylh ^we;s,s&

pqïnl O%ej

13'14 rEmh - ir, Odrd fudagrhl m%Odk fldgia

		                                   
by; i|yka l< fldgia ish,a, 

tl,ia l< fudagrhl fmkqu 13'14 

rEmfha fmkajd we;' w;r tu 

fudagrfha l%shdldß;ajh f;areï 

.ekSu i|yd tu fldgia ir, 

wdldrhlska fmkajk rEmigykla 

13'15 rEmfha olajd we;' fudagrfha 

oÕrh 13'15 rEmfha fmkajd we;af;a 
ABCD kï ;ks jghla f,ih' th 

fomi pqïnl O%ej folla ;nd we;' 
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oÕrh X iy Y me<s j<¨ folg iïnkaO lr we;s w;r P iy Q we;s,s fol S 
negßhg iïnkaO lr we;' 

13'15 rEmh - ir, Odrd fudagrhl l%shdj wdo¾Ykh lsÍu

X

Y

A

B
W

oC

D

Q
P

N%uK ÈYdj

S

+
-

²² fudagrhg Odrdj iemhSu wdrïN l< úg Odrdj P iam¾Ylfhka X me<s j<,a,g 

we;=¿ ù lïì rduqj Èf.a  ABCD ÈYdjg .uka lr Y me<s j<,a,g meñK Q 

iam¾Ylfhka msg ù bj;g meñfKhs'

²² fuys § pqïnl lafIa;%fha ;sfnk rduqfõ AB foig;a CD foig;a Odrdj .,kq 

,efí' 

²² AB iy CD i|yd *af,ñxf.a ju;a kS;sh fhdod n,h fhfok ÈYdj fidhd .kak' 

túg AB fldgi u; my<g;a CD fldgi u; by<g;a n, fhfok nj Tng 

fmfkkq we;' fuys § we;s jk n, hq.auh ksid wdfïprh olaIssKdj¾;j 

N%uKh fõ'

²² oeka o`.rh iy me<s j<¨ fol 180olska lerlS rduqfõ iy me<s j<¨j, msysàu 

m%;súreoaO jQ úg isÿ jk foh i,luq' fuu msysàu 13'16 rEmfha fmkajd  we;'

²² fuu wjia:dfõ § P we;s,a, iam¾Y jkafka Y w¾O ú,a, iu. jk w;r 
Q we;s,a, iam¾Y jkafka X w¾O ú,a, iu.h' túg Odrdj P iam¾Ylfhka 

Y w¾O ú,a,g we;=¿ ù DCBA ÈYdjg .uka lr X w¾O ú,af,ka meñK Q 

iam¾Ylfhka bj;a ù bj;g meñfKa' 
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X

Y

A

BW
oC

D

Q
P

N%uK ÈYdj

13'16 rEmh  - ir, Odrd fudagrhl l%shdj wdo¾Ykh lsÍu

²² fuys § o`.rfha DC foig;a BA foig;a Odrdj .,hs'

²² AB iy CD i|yd *af,ñxf.a ju;a kS;sh fh¥ úg meyeÈ,s jkafka AB u; 

by<g;a CD u; my<g;a n, we;s jk njhs' fuys § we;s jk n, hq.auh 

wdfïprh ;jÿrg;a olaIsKdj¾;j N%uKh lrjhs'

²² negßj, w.% udre lr" Odrdj we;=¿ jk ÈYdj m%;súreoaO l<fyd;a n, we;s jk 

ÈYdj o m%;súreoAO ùfuka wdfïprfha p,k ÈYdj jdudj¾; fjhs'

ir, Odrd fudagrfha l%shdldÍ;ajfha § imhkq ,nk úoHq;a Yla;sh hdka;%sl Yla;sh 

njg mßj¾;kh isÿfõ'

13'17 rEmh - úÿ,s fudagrhl Yla;s mßKdukh

hdka;s%l Yla;shúÿ,s Yla;sh
úÿ,s fudagr
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13'2 wNHdih 

^1& 	 *af,ñxf.a ju;a kS;sh Ndú;hg YsIHhl= ;u ju; fhdod .;a wkaou my; 

rEmfha mßÈ fõ'

A
C

B

 	(i)	 *af,ñxf.a ju;a kS;sh fhdod .kafka l=ula i|yd 

o@

  (ii)	 by; rEmfha A, B iy C we`.s,s fhduq ù we;s ÈYd 

u.ska oelafjkafka n,h" pqïnl lafIa;%h" úoHq;a-

Odrdj hk tAjdhska l=ulg o@

 (iii)	 *af,ñxf.a ju;a kS;sh m%fhdackhg f.k my; 

wjia:dj, o.rhg isÿjkafka l=ulaoehs ,shkak' 

-+

N

NS

- +

(a) 

S

(c) 

N S

- +

(b) 

N S

-+

(d) 

^2& my; rEmfhka fmkajd we;af;a Yío úldYlhl yrialvls'

W

W

o

A

B

C

X

 (i)	 fuys A, B iy C fldgia kï 

lrkak'

(ii)	X w.%fhka we;=¿ jk Odrdj i;= 

úfYaI ,laIKhla ,shkak'

(iii)	Yío úldYlfha l%shdldÍ;ajh 

myokak'

(iv)	 Yío úldYlhl isÿ jk Yla;s 

mßj¾;kh ,shkak'

(v)	 A, B iy C hk fldgiaj,ska 

flfrk ld¾hhka fjk fjku 

,shkak' 
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^3& my; rEmfhka fmkajd we;af;A ir, Odrd fudagrhl m%Odk fldgia msysàuhs'

X

Y

A

B
W

oC

D

Q
P

N%uK ÈYdj

E
K

N S

  (i)	fuu rEmfha P, Q  u.ska olajd we;af;a l=ula o@

 (ii)	 X iy Y f,i olAjd we;af;a l=ula o@

 (iii)	 K iaúÉph ixjD; l< úg Odrdj .,d hk ÈYdj § we;s wlaIr weiqfrka ,shkak'

(iv)	K iaúÉph ixjD; l< úg fudagrfha lerleùu isÿ jk ÈYdj l=ula o@

 (v)	rEmfhka fmkajd we;s fudagrfha my; tla tla fldgiaj,ska flfrk 

ld¾hhka fjk fjku ,shkak'

  	 ^a& V iy U		  ^b& E	   	 ^c& P iy Q	    	 ^d& X iy Y
(vi)	my; tla tla fjkialï isÿl<fyd;a fudagrfha l%shdldÍ;ajfha § we;s jk 

fjkialï ,shkak'

	   ^w& negßj, w.% m%;súreoaO lsÍu

		 ^wd& pqïnl m%n,;dj jeä lsÍu

13'3	úoHq;a pqïnl fm%arKh (electromagnetic induction) 

by; fldgfia § úoHq;h u.ska p,kh isÿ lsÍu wOHhkh lf<uq' ó<Õg wmf.a 

wjOdkh fhduq lrkafka pqïnl lafIa;%hl p,s;h jk ikakdhlhla u.ska úoHq;a 

Odrdjla ksmojd .ekSu ms<sn|j hs' 

pqïnl lafIa;%hla ;=< ;enQ ikakdhlhla ;=<ska Odrdjla .e,Sfï § tu ikakdhlh 

u; n,hla we;s ù ikakdhlh p,kh ùug fm<fò' úoHq;a pqïnl fm%arKh hkq 

tys m%;súreoaO l%shdj,shhs' tkï" lsishï pqïnl lafIa;%hla ;=< msysá ikakdhlhla 

p,kfha § tys w.% yryd úoHq;a.dul n,hla yg .ekSu hs'
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fjkia jk pqïnl lafIa;%hla ;=< ikakdhlhla ksYap,j ;nd we;s úg fyda 

ia:djr pqïnl lafIa;%hl ikakdhlhla p,kh jk úg fyda ikakdhlh yryd                

úoHq;a.dul n,hla yg .ekSu úoHq;a pqïnl fm%arKh f,i ye¢kafõ' 

uhsl,a *erfâ 

^1791 - 1867&

m%:u jrg úoHq;a pqïnl fm%arKh f,djg y÷kajd ÿkafka 

uhsl,a *erfâ h' Tyq úiska 1831 § fï iïnkaOj jeo.;a 

kshuhla jk *erfâ kshuh bÈßm;a lrk ,È' 

fjf<oie,a yd ld¾hd,j,g we;=¿ ùug fhdod .kakd pqïnl 

m;a o uqo,a f.ùug Wmfhda.s lr .kakd pqïnl m;a o (credit 
card, debit card) l%shd;aul ùfï § úoHq;a pqïnl fm%arK 

ixisoaêh Ndú; fõ' kùk f,dalfha meje;aug w;HjYH fohla 

jk úoHq;a Yla;sh m%Odk jYfhka ksmojd .kafka f;,a" .,a 

w.=re" kHIaál Yla;sh jeks m%Nj u.ska Wmojk Yla;sh" úoHq;a 

pqïnl fm%arKh u.ska úoHq;a Yla;shg mßj¾;kh lsÍu u.ska 

h' 

úoHq;a pqïnl fm%arKh wdo¾Ykh lsÍug 13'5 ls%hdldrlfuys fhfouq'

wjYH øjH ( oKAv pqïnlhla, kQ,a mkaÿjl nghla, wdudk 28 muK ;U lïì 

1 mla muK, ueo ìkaÿ .e,ajfkdaógrhla

²² kQ,a mkaÿ ngh jgd ;U lïìh T;d o`.rhla idod f.k tys fofl<jr 13'18 

rEmfha mßÈ ueo ìkaÿ .e,ajfkdaógrhlhg iïnkaO lrkak¡

²² oeka j.=fõ mßÈ p,khka isÿ lrñka .e,ajfkdaógrfha W;al%uhla isÿ fõ 

oehs ksÍlaIKh lrñka j.=j iïmQ¾K lrkak¡

²² 8 iy 9 wjia:dj, § tlsfklg idfmalaIj W;al%ufha úYd,;ajh ksÍlaIKh 

lrkak'

13'5 l%shdldrlu
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 13'18 rEmh  - úoHq;a pqïnl fm%arKh wdo¾Ykh lsÍu

oKav pqïnlh

.e,ajfkdaógrh

;U lïì o`.rh

G

pqïnlfha p,kh oÕrfha p,kh
.e,ajfkdaógrh W;al%uh 

fõ o@ fkdfõ o@

oÕrh fj;g ksYap, j

oÕrh wi, ksYap, j ksYap, j

oÕrfhka bj;g ksYap, j

ksYap, j pqïnlh fj;g

ksYap, j pqïnlfhka bj;g

oÕrfhka bj;g pqïnlfhka bj;g

oÕrh fj;g pqïnlfhka bj;g ^mr;rh 

fjkia fkdjk f,i&

fõ.fhka oÕrh fj;g ksYap, j

fifuka oÕrh fj;g ksYap, j

ksYap, j ksYap, j

by; l%shdldrlfuka ,efnk ksÍlaIK wkqj fmkS hkafka o`.rh iy pqïnlh 

w;r ÿr fjkia jk mßÈ isÿ jk iEu p,khl§ u .e,ajfkdaógrfha W;al%uhla 

we;s jk nj hs¡

²² .e,ajfkdaógrfhA W;al%uhla we;s jkafka th ;=<ska úoHq;a Odrdjla .,kúg § 

h¡ úoHq;a Odrdjla we;s ùug kï úoHq;a.dul n, m%Njhla mßm:fhys ;sìh hq;= 

h¡ kuq;a by; wegjqfï tjekakla ke;¡

²² fuys § pqïnlfha yd o`.rfha idfmalaI p,s;h fya;= fldg f.k úoHq;a.dul 

n,hla yg f.k we;¡ fujekakla fm%aß; úoHq;a.dul n,hla f,iska y`ÿkajkq 

,efí¡

²² pqïnlh yd oÕrh tlsfklg <x jk úg fyda wE;a jk úg oÕrh yd ienefok 

pqïnl n, f¾Ld jeä ùula fyda wvq ùula isÿfõ' .e,ajfkdaógrfha W;al%uhla 

yg.kafka fujeks wjia:dj, § muKla neúka oÕrfhys úoHq;a.dul n,hla 

fm%arKh ùug oÕrh yd inefok pqïnl n, f¾Ld ixLHdfõ úp,khla isÿúh 

hq;= h'
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²² pqïnlh fõ.fhka p,kh jk úg" fifuka p,kh jk úg §g jvd jeä 

W;al%uhla .e,ajfkdógrfha ,efnkqfha oÕrfha fm%aß; úoHq;a.dul n,h 

pqïnl n, f¾Ld fjkiaùfï YS>%;djg wkqf,dauj iudkqmd;sl ksid h'

fm%aß; úoHq;a.dul n,fha úYd,;ajhg n,mdk idOl lsysmhls'
	

tajd,	 (i)	 o`.rfha jg .Kk

	 (ii)	 pqïnlfha m%n,;dj iy

	 (iii)	 pqïnlh fyda o`.rh p,kh lrk fõ.h

nj *erfâ úiska isÿ l< mÍlaIKj,ska fmkajd fok ,È¡

13'3'1 pqïnl lafIa;%hla ;=< we;s Rcq ikakdhlhla iys; ixjD; 

mßm:hl fm%arKh jk Odrdfõ ÈYdj

Rcq ikakdhlhla pqïnl lafIa;%hlg ,ïnlj ;nd lafIa;%hg yd ikakdhlhg 

,ïnlj ikakdhlh p,kh l< úg ikakdhlfha fofl<jr úoHq;a.dul 

n,hla fm%arKh fõ' ikakdhlh ixjD; mßm:hl we;skï tu úoHq;a.dul n,h 

(electromotive force) ksid ikakdhlfha Odrdjla .,d hhs' fuu fm%aß; Odrdfõ 

ÈYdj *af,ñxf.a ol=K;a kS;sfhka fidhd .; yels h'

●● *af,añkaf.a ol=K;a kS;sh (fleming's right hand rule)

iqrf;ys uymgÕs,a," on/Õs,a, iy ueoÕs,a, tlsfklg ,ïnlj ;ndf.k 

uymg`.s,a, ikakdhlh p,kh jk ÈYdjg o on/Õs,a, tu ikakdhlh u.ska 

lefmk pqïnl lafIa;%h msysgk ÈYdjg o fhduq l< úg ueoeÕs,af,ka ikakdhlh 

;=<ska .,d hk Odrdfõ ÈYdj  fmkakqï lrkq ,efí' 

ol=K;aa kshuh wdo¾Ykh lrk wdldrh 13'19 rEmh u.ska olajd we;'

p,s;fha ÈYdj

pqïnl 

lafIa;%fha 

ÈYdj

Odrdfõ 

ÈYdj

13'19 rEmh - *af,ñkaf.a ol=K;a kS;sh wdo¾Ykh
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13'3 wNHdih

^01& my; tla tla wjia:dj,§ ikakdhlh ;=<ska fm%aß; Odrdj .,d hk ÈYdj 

*af,ñxf.a ol=K;a kS;sh weiqßka fidhdf.k i,l=Kq lrkak¡ 

B

A
G

p,kh

N S N S

(i)

B

A
G

p,kh

N S N S

(iii)

B

A
G

p,kh

S N S N

(iv)

B

A
G

p,kh

S N S N

(ii)

(v)

p,kh

N S

(vii)
p,kh

SN

(viii)
p,kh

S N

(vi)

p,kh

S N
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13¡3'2 úoHq;a pqïnl fm%arKh fhfok wjia:d 

●● m%;Hdj¾; Odrd vhskfudaj 

m%;Hdj¾; Odrd vhskfudaj 13'20 rEmfha oelafõ' fuys mßjrKh l< ;U lïì 

fmdgj,a .Kkdjla T;k ,o RcqfldaKdi%dldr ABCD oÕrhla" tys wlaIh jgd 

N%uKh l< yels fia BIdjlg iú fldg we;' oÕrh fomi W;=r yd ol=K pqïnl 

O%ej folla ;nd rEmfha oelafjk f,i m%n, pqïnl lafIa;%hla oÕrh yryd we;s 

fldg we;' ABCD lïì oÕrfha A w.%h" wlaIh iuÕ tAldlaIj iúfldg we;s P 

;U ú,a,lg;a D w.%h ;j;a tjeksu Q ;U ú,a,lg;a iïnkaO fldg we;' P iy 
Q we;s,a¨ï ú,s ^iam¾Yl ú,s& f,i y÷kajkq ,efí'

13'20 rEmh - pqïnl lafIa;%hla ;=< N%uKh jk ikakdhl mq~qjl Odrdjla fm%arKh jk wdldrh 

n,h

Odrdj

pqïnl i%djh

pqïnl lafIa;%h

iaÓr pqïnl

ldnka we;s,s

BIdj

we;s,ä ï 

ú,s

ikakdhl oÕrh 
wlaIh jgd 
N%uKh jk ÈYdj

ikakdhl oÕrfha AB fldgig 

*af,ñkaf.a iqr;a kshuh fhdok wdldrhP

Q
AD

BC

Y

X
G

we;s,a¨ï ú,sj,g iam¾Yjk fia ldnkaj,ska iEÿ X iy Y we;s,ss ^iam¾Yl& folla 

iú fldg we;' oÕrh fuu X iy Y we;s,s u.ska ndysr mßm:h jQ ueo ìkaÿ 

.e,ajfkdaógrhlg iïnkaO fldg we;' ABCD oÕrh" we;s,a¨ï ú,s iy BIdj 

iys; fldgi wdfïprh f,i y÷kajkq ,efí'

oÕrh N%uKh ùfï § oÕr yryd we;s pqïnl lafIa;%h" oÕrfha AB iy CD ndyq 

u.ska lemS f.k .uka lrk fyhska tu ndyq u; úoHq;a.dul n,hla fm%arKh fõ' 

mßm:h iïmQ¾K fyhska fuu úoHq;a.dul n, u.ska AB iy CD ndyqqj, Odrdjla 

.,k w;r tu fm%aß; Odrdfõ ÈYdj *af,ñxf.a ol=K;a kS;sh Ndú; fldg fidhd 

.; yels h' 13'20 rEmfha oelafjk f,i jdudj¾; j oÕr N%uKh l<fyd;a AB 

ndyqj by<g p,kh jk fyhska fm%aß; Odrdj A isg B foig we;s jk w;r CD 

ndyqj my<g p,kh jk fyhska tys fm%aß; Odrdj *af,añxf.a ol=K;a kS;shg 

wkqj C isg D foig nj wmg ks.ukh l< yels h' fuu AB iy CD ndyq fofla 

fm%arKh jk Odrd pl%Shj tlu ÈYdjg we;s fyhska oÕrh yryd ABCD ÈYdjg 

Odrdj .,hs' ndysr mßm:h ;=< we;s .e,ajfkdaógrh yryd Y isg X olajd Odrdjka 

.,d hhs' túg .e,ajfkdaógrfha o¾Ylh jï foig W;al%uhla we;s lrhs'
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13'20 rEmfha oelafjk mßÈ pqïnl lafIa;%hla ;=< N%uKh jk ABCD mqvqfjys 

msysàu wkqj úoHq;a.dul n,h fm%arKh jk wdldrh 13'20 rEmfhka fmkajd we;'

13'21 rEmfha by< fldgfia fmkajd we;af;a pqïnl lafIa;%h ;=< o`.rh jdudj¾; 

j N%uKh flfrk wdldrhhs'

13'21 rEmh - m%;Hdj¾; Odrdj ksmofjk wdldrh 

fm%aß; úoHq;a.dul 
n,h

pqïnl 
i%djh

ld,h

(a)

A

Vm

-Vm

O T/4 TT/2 3T/4

0o 90o 180o 270o
360o

D
A

D
A

B
C B

B

C

D
A

D
A

D

C
B

C

C

B

(b) (c) (d) (e)

p,s;h

²² oÕrh N%uKh fjñka (a) msysgqfï mj;sk úg AB yd CD ndyq p,kh jkafka 

pqïnl lafIa;%hg iudka;rj ksid ikakdhl u.ska pqïnl n, f¾Ld lemSula 

isÿ fkdfõ' tneúka AB fyda CD ndyqj, úoHq;a.dul n,hla fm%arKh fkdfõ' 

tneúka .e,ajfkdaógr o¾Ylh Y=kH W;al%uhla fmkajhs' 

²² oÕrh (a) msysgqfï isg (b) msysgqu olajd N%uKh ùfï § n, f¾Ld lefmk 

YS>%;dj l%ufhka jeä jk w;r ta wkqj .e,ajfkdaógr W;al%uh jeä fõ'

(b) rEmfha oelafjkafka (a) msysgqfï isg 90olska oÕrh N%uKh jQ úg AB iy 
CD ndyqj, msysàu fõ' tys § AB by<g;a CD my<g;a p,kh fjñka n, f¾Ld 

,ïnlj lemS hhs' túg oÕrh Èf.a ABCD ÈYdjg Odrdjla .uka lrk w;r 

.e,ajfkdaógr W;al%uh jï ÈYdjg we;s fõ'

²² (b) msysgqfï isg (c) msysgqug hEfï § 90o isg 180o olajd ikakdhlh N%uKh jk 

w;r" tfia N%uKfha § úoHq;a.dul n,h wvq ù (a) msysgqfï § fuka Y+kH fõ'

²² (c) isg (d) msysgqug o`.rh N%uKh ùfï § 180o isg 270o olajd AB, CD fldgia 

N%uKh fõ' tys § AB my<g;a CD by<g;a p,kh fjñka n, f¾Ld ,ïnlj 

lemS hhs' túg D isg C foig;a B isg A foig;a fm%aß; Odrd .,k nj *af,ñxf.a 

ol=K;a kshuh fh§fuka fidhd .; yels h' fuu wjia:dfõ fm%aß; Odrdj 

oÕrh yryd DCBA ÈYdjg .,hs' tneúka ndysr mßm:fha we;s .e,ajfkdaógrh 

yryd ol=Kq ÈYdjg W;al%uhlaa we;s lrhs' 
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n, f¾Ld ,ïnlj lemShk oÕrfha ;sria msysgqïj, § tkï" oÕrfha ABCD ;,h 

pqïnl lafIa;%hg iudka;rj we;s (b) iy (d) msysgqïj, § Wmßu úoHq;a.dul n,hla 

fm%arKh jk fyhska Wmßu Odrd .,dhk w;r oÕrh isria j msysgk wjia:dj, 

((a), (c) iy (e) msysgqï) fm%aß; úoHq;a.dul n,h Y=kH fõ' 

fufia oÕrh È.gu N%uKh jk úg ndysr mßm: ;=< Odrdj tys ÈYdj udre lrñka 

.,d hk nj fmfka' .e,ajfkdaógrh ^b&ys § jug;a (a), (c) iy (e)ys § Y=kHhg;a 

(d)ys § ol=Kg;a jYfhka kej; kej; foda,kh ùfuka Odrdj tys ÈYdj fjkia 

lr .kakd nj fmfka' tkï" oÕrh tla iïmQ¾K jghla N%uKh ùfï § jg 

Nd.hlg jrla Odrdj .,k ÈYdj m%;Hdj¾; fõ' fuu m%;Hdj¾; Odrdj fyda 

fm%aß; úoHq;a.dul n,h ld,h iuÕ úp,kh jk wdldrh 13'21 rEmfha mßÈ 

ihskdldr ;rx.hl yevh we;s m%ia;drhlska ksrEmKh l< yels h' oÕr ;,h 

pqïnl lafIa;%hg iudka;r jk úg ^+& iy ^-& Wmßu úoHq;a.dul n,hla o" oÕr 

;, pqïnl lafIa;%hg ,ïnl úg úoHq;a.dul n,h Y=kH o fõ'

●● i, o`.r pqïnl uhsfl%df*dakh (moving coil magnetic microphone)
   

i, o`.r pqïnl uhsfl%df*dakhl rEmigykla 13'22 rEmfha fmkajd we;' 

uhsfl%df*dakfha m%dÖrh fj;g Yíoh fhduq l< úg m%dÖrh we;=<g;a msg;g;a 

lïmkh fõ¡ túg Bg iïnkaO lr ;sfnk ieye,a¨ o`.rh o Bg wkqrEmj lïmkh 

fõ¡ o`.rh lïmkh jkafka pqïnl lafIa;%hla ;=< ksid o`.rh iu`. .efgk 

pqïnl i%djh fjkia ùfuka o`.rfha úoHq;a.dul n,hla fm%arKh fõ¡ o`.rfha 

p,kh fomig isÿ ùu ksid úoHq;a.dul n,fha o ÈYd udre ùula isÿfõ¡ túg fhduq 

l< Yíohg wkqrEmj úp,kh jk l=vd m%;Hdj¾; ^ÈYd folgu .,k& Odrdjla 

uhsfl%df*dakfhka ksmofõ'

o`.rh

 m%dÖrh

 pqïnlh

o

W

o

13'22 rEmh - i, oÕr pqïnl uhsfl%df*dakhl yrialv 

●● nhsisl,a vhskfudaj (bicycle dynamo)

nhsisl,a vhskfudajl we;=,; fldgia fmkajk rEmigykla 13'23 rEmfha fmkajd 

we;' tys r¿ ysi nhsisl,fha ghrhla iu`. iam¾Y jk mßÈ ilia lr .;a úg ghrh 

lrleùfï § r¿ ysi fõ.fhka N%uKh fõ¡ túg Bg iïnkaOj we;s is,skavrdldr 

pqïnlh o N%uKh fjhs¡ pqïnlfha N%uKh ksid uDÿ hlvh jgd T;d ;sfnk 
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o`.rh iu`. inefok pqïnl lafIa;%h fjkia jk w;r ta ksid o`.rfha úoHq;a.dul 

n,hla fm%arKh fjhs¡

			    

 pqïnlh

 uDÿ hlvh

 r¿ ysi

 o`.rhN S

	

13'23 rEmh - nhsisl,a vhskfudajl yrialv 

vhskfudafõ o`.rh uDÿ hlvhla jgd T;d ;sîfuka pqïnl n, f¾Ld tla/ia fldg 

o`.rh ;=<ska heùug yels jk w;r túg o`.rh yd .efgk pqïnl n, f¾Ld .Kk 

jeäùfuka jeä úoHq;a.dul n,hla fm%arKh fõ¡

pqïnlh N%uKh ùfï § pqïnl lafIa;%fha ÈYdj fomig udre jk ksid fm%aß; 

Odrdfõ ÈYdj o udre fõ¡ fï ksid nhsisl,a vhskfudafjka ,nd fokafka m%;Hdj¾; 

Odrdjls¡ 

nhsisl,h fõ.fhka meohk úg frdaofha lrlefjk fõ.h jeä fjhs¡ túg ghrh 

iu`. iam¾Y vhskfuda ysi o fõ.fhka lrlefjñka pqïnlfha N%uK fõ.h 

jeä fjhs¡ o`.rh iu`. .efgk pqïnl lafIa;%fha fjkia ùu fõ.j;a ùfuka 

fm%aß; úoHq;a.dul n,h jeä ù jeä Odrdjla ,nd fohs¡ nhsisl,a ,dïmqfõ §ma;sh 

jeäjkafka tu ksid h¡

vhskfudajl Yla;ss úm¾hdihla isÿfjhs¡ úoHq;h ksmoùug vhskfudaj lrleúh hq;= 

h¡ fï wkqj vhskfudajl hdka;%sl Yla;sh úoHq;a Yla;sh njg mßj¾;kh fjhs¡

13'3'3 ir, Odrd (direct current) iy m%;Hdj¾;l Odrd (alternating current)

fldaIhla m%;sfrdaOlhla iy ueo ìkaÿ .e,ajfkdaógrhla fY%a‚.; j iúfldg we;s 

mßm:hla 13'24(a) rEmfha oelafõ' fuys m%;sfrdaOlh fhdod we;af;a .e,ajfkdaógrh 

yryd úYd, Odrdjla .e,Su je<lSu i|yd h' túg .e,ajfkdaógrh yryd ksh; 

Odrdjla .,d hk nj .e,ajfkdaógrh ksh; W;al%uhla oelaùfuka wmg fmfka' 

ld,hg tÈßj mßm:fha .,k Odrdj m%ia;dr .; l< úg 13'24(b) rEmfha wdldr 

ir, f¾Ldjla ,efí'
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(a) 

100 Ω

+- +
Odrdj$fyda úNj wka;rh

ld,h

(b) 

ir, Odrdj

13'24 rEmh - ir, Odrd mßm: ieleiaula 

óg fmr wm idlÉPd l< m%;Hdj¾; Odrd vhskfudajg 13'25(a) rEmfha oelafjk mßÈ 

fY%a‚.; m%;sfrdaOlhla iuÕ ueo ìkaÿ .e,ajfkdaógrh iú fldg vhskfudafõ 

wdfïprh w;ska fyñka N%uKh l<fyd;a .e,ajfkdaógr lgqj + ^Ok& iy - ^RK& 

fomig foda,kh jk nj fmfka' fï wkqj ld,hg tfrysj Odrdj ^fyda úNj 

wka;rh& m%ia;dr .; l< úg 13'25(b) wdldrfha jl%hla ,efí' 

(a) 

100 Ω

∼

+-

m%;Hdj¾; Odrdj

(b) 

Odrdj$fyda úNj wka;rh

ld,h

+

m%;Hdj¾; 

Odrd cklh

13'25 rEmh - m%;Hdj¾; Odrd mßm: ieleiaula 

m<uq wjia:dfõ § Odrdj .,k ÈYdj ld,h iuÕ fjkia fkdfõ' fujeks ld,h 

iuÕ Odrdfõ ÈYdj fjkia fkdjk Odrd ir, Odrd f,i y÷kajkq ,efí'

fojeks wjia:dfõ § Odrdj .,k ÈYdj ld,h iuÕ fjkia fõ' fujeks Odrdj 

.,k ÈYdj ld,h iuÕ fjkia jk Odrd m%;Hdj¾; Odrd f,i ye¢kafõ'
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13'4 wNHdih

^1&	 m%;Hdj¾; Odrd iy ir, Odrd fhdod .kq ,nk wjia:d lsysmhla ,shkak'

^2&	 my; oelafjkafka ld,h iuÕ Odrdj olajk m%ia;dr lsysmhls' fujdhska 

oelajkafka l=uk j¾.fha Odrd oehs fya;= iys;j olajkak'

     

ld,h

Odrdj

0

(a)

ld,h

Odrdj

0

(b)
 

ld,h

Odrdj

0

(c)

ld,h

Odrdj

0

(d)

    

(e)

ld,h

Odrdj

0

(f)

ld,h

Odrdj

0

13'3'4 mßKdul (transformers)

m%;Hdj¾;l fjda,aàh;djla tla w.hlska 

fjk;a w.hlg fjkia lsÍu mßKdul 

u.ska isÿ flf¾' mßKdul Ndú; lrk 

wjia:d fndfyda we;' uQ,sl úÿ,sh 

fnodyeÍfï lghq;=" cj weiqreïj," 

mß.Kl" f¾äfhda wdÈ WmlrKj, 

mßKdul Ndú; fõ'
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3v

13'6 l%shdldrlu

wjYH øjH: wdudk 28 muK ;U lïì 2 mla muK" uDÿ hlv lïì ñáhla" úh<s 

fldaI 2la" ueo ìkaÿ .e,ajfkdaógrhla" iaúÉphla

²² uDÿ hlv lïì ñáh u; tku,aj,ska mßjrKh l< ;U lïì fmdg 100la 

muK tl u; tl isák fia T;d .kak' 

²² oeka tu oÕrhg iudk ;j;a oÕrhla thg fikaáógrhla muK ÿßka tu 

lñì ñáh u; T;kak'

²² tla oÕrhlg iaúÉphla iy 1'5 V úh,s fldaI follaa fYa%‚.; j iïnkaO 

lrkak' wfkla oÕrh ueo ìkaÿ .e,ajfkdaógrhlg iúlrkak' 

²² oeka m<uq oÕrhg iïnkaO S iaúÉph ixjD; lrñka (ON) iy újD; lrñka 

(OFF) .e,ajfkdaógrfha W;al%uh ksÍlaIKh lr my; § we;s j.=j" jerÈ 

jpkh lmd yeÍfuka iïmQ¾K lrkak'

S iaúÉph .e,ajfkdaógr W;al%uh ks.ukh

ixjD; lsÍu (ON) ^ol=Kg$jug& W;al%uhla 

we;s fõ'

Ordjla fojk mßm:fha A isg 

Bg$B isg Ag .,d hhs'

È.gu ixjD; j 

we;'
W;al%uKhla ke;$ we;' Odrdjla fkd.,hs$ .,hs'

újD; lsÍu (OFF)
uq,a ÈYdjg m%;súreoaOj 

^jug$ol=Kg& W;al%uhla 

we;s fõ'

uq,a ÈYdjg m%;súreoaO ÈYdjg 

Odrdjla .,hs$ fkd.,hs'

È.gu újD; j 

we;'
W;al%uhla ke;$ we;' Odrdjla fkd.,hs$.,hs'

G

lïì oÕr
uDÿ hlv 

lïì ñáh

3 V

A
S

B

fuu l%shdldrlu isÿ lsÍfuka miq my; i|yka ks.ukj,g t<ôh yels neõ 

fmfkkq we;' 

²² m<uq mßm:fha Odrdjla .e,Su werUQ fudfydf;a fojk mßm:fha Odrdjla           

fm%arKh fõ'
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²² m<uq mßm:fha Odrdj È.gu .,k úg fojk mßm:fha Odrdj .e,Su kj;S'

²² kej; m<uq mßm:fha Odrdj .e,Su kj;k fudfydf;a fojk mßm:fha uq,ska 

Odrdj .eÆ ÈYdjg m%;súreoaO ÈYdjg Odrdjlaa fm%arKh fõ'

²² m<uq mßm:fha Odrdj .e,Su kej;=K miq fojk mßm:fha fm%aß; Odrdj Y=kH fõ'

fuys m<uq oÕrfha Odrdj .e,Sug fmr oÕr yryd pqïnl lafIa;%hla ke;' m<uq 

oÕrfha Odrdj .e,Su werfUk úg pqïnl lafIa;%hla yg.kS' fuu pqïnl lafIa;%h 

uDÿ hlv lïì yryd fojk oÕrh ;=<ska o .uka lrhs' fojk oÕrh yryd 

we;s jk fuu pqïnl lafIa;% fjkia ùu ksid fojk oÕrfha úoHq;a.dul n,hla 

fm%arKh ù .e,ajfkdaógrh yryd Odrdjla .,d tys W;al%uhla we;s lrhs'

m<uq oÕrh ;=< È.g u Odrdj .,k úg pqïnl lafIa;%h ksh; j mj;sk fyhska 

fojk oÕrh yryd pqïnl lafIa;% úp,khla ke;' tneúka tys úoHq;a.dul n,hla 

fm%arKh fkdfõ' tu ksid .e,ajfkdaógrfha W;al%uh Y=kH fõ'

kej; m<uq mßm:fha iaúÉph újD; lrk úg tys .,k Odrdj k;r fõ' Odrdj 

iuÕu tu.ska we;s lrk pqïnl lafIa;%h o ke;s ù hhs' fojk oÕrh yryd ;snQ 

pqïnl lafIa;%h ke;s ù hEu ksid tu oÕrh yryd pqïnl lafIa;%h úp,kh ùfuka 

fojk oÕrfha úoHq;a.dul n,hla fm%arKh fõ' fuys § uq,a ÈYdjg m%;súreoaOj 

úoHq;a.dul n,h fm%arKh fõ' tu ksid .e,ajfkdaógrh úreoaO ÈYdjg W;al%uh fõ' 

m<uq oÕrfha Odrdj .e,Su k;r jQ úg fojk oÕrh yryd pqïnl lafIa;% úp,khla 

fkdue;s fyhska úoHq;a.dul n,hla fm%arKh fkdfõ' tneúka .e,ajfkdaógr 

W;al%uh Y=kH fõ' m<uq oÕrh u.ska fojk o`.rh yryd pqïnl lafIa;% fjkila 

we;s lrk iEu úgu fojk oÕrfha úoHq;a.dul n,hla fm%arKh jk nj wmg 

fuhska ks.ukh l< yels h'

m<uq oÕrhg negßhla fjkqjg m%;Hdj¾;l úNj wka;rhla fhÿjfyd;a túg 

pqïnl lafIa;%h È.gu úp,kh jk ksid fojk oÕrfha o tjeksu m%;Hdj¾;l úNj 

wka;rhla fm%arKh fõ' fujeks pqïnlj tlsfkl iïnkaO oÕr foll iïnkaOh 

mßKdulhla f,i ye¢kafõ' mßKdul m%;Hdj¾;l Odrd iy m%;Hdj¾;l úNj 

wka;r i|yd o fjkia jk ir, Odrd i|yd o ls%hd lrhs' mßKdul fjkia fkdjk 

^ksh;& ir, Odrd i|yd ls%hd fkdlrhs'

mßKdulhla ksrEmKh lsÍu i|yd Ndú; lrk ixfla;h my; olajd we;'

fuys oÕr w;r we;s bßj,ska ksrEmKh lrkq ,nkafka uDÿ 

hlv yrhhs'
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●● mßKdul ks¾udKh

13'26 rEmfha oelafjkafka mßKdulhl ir, wdldrhls' fuys uDÿ hlv j<,a,l 

mßjrKh lrk ,o ;U lïì oÕr folla T;d we;'

m%d:ñl oÕrh

~m%;Hdj¾; 

Odrd 

cklh

oaú;Shsl oÕrh

13'26 rEmh - ir, mßKdulhla

m%d:ñl oÕrh oaú;Shsl oÕrh

fmdg .Kk NP fmdg .Kk NS

úoHq;a.dul n,h VP fm%aß; úoHq;a.dul n,h VS

idudkHfhka mßKdulhl tla oÕrhlg m%;Hdj¾;l m%Njhla iïnkaO flfrk 

w;r fojk oÕrh Ndrhlg ^m%;sfrdaOlhla fyda m%;Hdj¾;l úÿ,sfhka l%shdlrk 

WmlrKhla& iïnkaO lrkq ,efí' mßKdulhg úoHq;a Yla;sh imhk m<uq oÕrh 

m%d:ñl oÕrh fyj;a m%odkh f,i y÷kajkq ,efí' Yla;sh msg;g ,nd.kakd 

oÕrh oaú;Shsl oÕrh fyj;a m%;sodkh f,i y÷kajkq ,efí' m%d:ñl oÕrhg 

imhk m%;Hdj¾;l úNjh VP f,i o oaú;Shslfhka msg;g ,efnk úNjh  VS f,i 

o y÷kajuq'

m%d:ñlfha fhdojd we;s VP  m%;Hdj¾;l úNjh u.ska m%d:ñl oÕrh ;=< m%;Hdj¾;l 

Odrdjla .,dhk w;r ta fya;=fjka m%;Hdj¾;l pqïnl lafIa;%hla yg.kS' fuu 

pqïnl lafIa;%h uDÿ hlv yrh u.ska oaú;Shsl oÕrhg fhduq flfrk w;r fuu 

úp,kh jk pqïnl lafIa;%h u.ska oaú;Shsl oÕrfha VS  m%;Hdj¾; úNj wka;rhla 

fm%arKh fõ' 

my; mßÈ mßKdulhl oÕrj, fmdg ixLHdj iy úNj wka;r w;r iïnkaO;djla 

m%ldY l< yels h'

m%d:ñlfha fmdg ixLHdj

oaú;Shslfha fmdg ixLHdj

m%d:ñlfha úNj wka;rh

oaú;Shslfha úNj wka;rh
=

NP

NS

VP

VS

=

fï wkqj m%d:ñlfha fmdg ixLHdj NP yd oaú;Shslfha fmdg ixLHdj NS w;r 

wkqmd;h fjkia lsÍu u.ska m%d:ñlfha we;s m%;Hdj¾;l úNj wka;rh oaú;Shslfha 

§ wvq fyda jeä lr.; yels h'
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●● wêlr mßKdul (step-up transformers) yd wjlr mßKdul (step-
down transformers)

iemhqï fjda,aàh;djg jvd jeä m%;sodk 

fjda,aàh;djla ,ndfok mßKdul 

wêlr mßKdul fõ¡ fïjdfha m%d:ñl 

o`.rfha fmdg .Kkg jvd oAú;Shsl 

o`.rfha fmdg .Kk jeä h¡

iemhqï fjda,aàh;djg jvd wvq m%;sodk 

fjda,aàh;djla ,ndfok mßKdul 

wjlr mßKdul fõ¡ fïjdfha m%d:ñl 

o`.rfha fmdg .Kkg jvd oAú;Shsl 

o`.rfha fmdg .Kk wvq h¡

m%d:ñl 

oÕrh

oaú;Shsl 

oÕrh 

m%d:ñl 

oÕrh

oaú;Shsl 

oÕrh 

●● mßKdul Ndú; lrk wjia:d

²² úÿ,s n,d.drj, ckkh flfrk m%;Hdj¾;l úÿ,sh wêlr mßKdul u.ska 

132 000 V ^132 kV& fyda 220 000 V ^220 kV& jeks by< úNjj,g  kxjd cd;sl 

úÿ,sn, cd,hg tl;= lrkq ,efí' 

²² m%Odk úÿ,s iïfm%AIKd.drj,ska ,nd fok úÿ,sh 230 V olajd wvq lr 

ksfjiaj,g fnod yeÍug wjlr mßKdul Ndú; fõ'

úÿ,s n, 

iïfm%AIKh

úÿ,s 

n,d.drh

úÿ,sh 

fnodyeÍu
ksji

wêlr mßKdulh

11 kV 220 kV 220 kV 11 kV 11 kV 230 V

wjlr mßKdulhwjlr mßKdulh

²² cj weiqreïj, iy mß.Kl" f¾äfhda wdÈ úoHq;a WmlrKj, wjlr mßKdul 

Ndú; fõ'

²² laIqø ;rx. Wÿka" X - lsrK k< wdÈh i|yd by< úNj ,nd .ekSug wêlr 

mßKdul Ndú; flfrhs'

●● mßKdulhl Yla;s iïnkaO;dj

´kEu WmlrKhla Ndú;fha § wmg wjYH Yla;sh yer fjk;a Yla;s ^;dmh jeks& 

msgjk fyhska ld¾hlaIu;dj 100] fkdfõ' mßKdulj, § o m%d:ñl oÕrhg 
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,nd fok uq¿ Yla;sh oaú;Shslfhka ,nd .; fkdyels h' kuq;a fuys§ mßmQ¾K 

mßKdulhl Yla;s ydkshla ke;ehs Wml,amkh l<fyd;a tys ld¾hlaIu;djh 

100% fõ¡ túg m%d:ñlfha cjh;a oaú;Sshslfha cjh;a iudk fõ¡
	

	 cjh = úNj wka;rh × Odrdj

ksid my; iïnkaO;djh ,nd .; yels h¡
	

m%d:ñlfha cjh = oaú;Shslfha cjh

fï wkqj,
 Ip	 =	 m%d:ñl o`.rfha Odrdj

∴ VP IP  = VS  IS
	                                     	Is	 =	 oaú;Shsl o`.rfha Odrdj

Vp	 =	 m%d:ñlfha úNj wka;rh

Vs	 =	 oaú;Shslfha úNj wka;rh
ksoiqk

tla;rd mßKdulhl m%d:ñl o`.rfha fmdg .Kk 500 la o oaú;Shsl o`.rfha 

fmdg .Kk 5000 la o fõ¡ tys m%d:ñl o`.rhg úNj wka;rh 12 V jQ m%;Hdj¾;l 

úNjhla imhkq ,efí¡ 

	 (i) mßKdulfha oaú;Shsl o`.rfha úNj wka;rh fidhkak¡

	(ii) mßKdulfha m%d:ñl oÕrfha 2 A Odrdjla .,dhhs kï oaú;Shsl oÕrfha .,k 

Odrdj fidhkak¡

(iii) fuh ljr j¾.fha mßKdulhla o@

Np = 500,  Ns = 5000, Vp = 12 V, Vs = ?

Np

Np

500

Vp

Vp

12 V

Ns

Ns

Vs

Vs

Vs

Vs

× 5000

 

=

=

= 120 V

=

(i) 	 Vp =   12 V,     Vs =  120 V,     
Ip = 2 A,      Is = ?

=   	 	Vp

Vp

12 V  × 2   A

Vs

Vs

120 V

Ip

Ip

2    A10

Is

Is

Is

Is

Is

=

=

=

= 0.2 A

u.ska"

(ii)

(iii) 	 mßKdulfha oaú;Shsl oÕrfha fmdg ixLHdj m%d:ñl oÕrhg jvd jeä fyhska 

m%;sodk úNjh m%odk úNjhg jvd jeä h' tu ksid fuh wêlr mßKdulhls'
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idrdxYh

²² úoHq;a OdrdjlA .,d hk ikakdhlhla jgd we;sjk pqïnl lafIa;%fha ÈYdj 

lial=remamq kS;sh u.ska fidhd.; yels h'

²² lial=remamqjla Odrdj .,k ÈYdjg p,kh jk fia N%uKh lrk úg th 

N%uKh flfrk ÈYdj pqïnl lafIa;%fha n, f¾Ld .uka lrk ÈYdj fõ'

²² pqïnl lafIa;%hla ;=< ;enQ Odrdj .,k ikakdhlhla u; n,hla l%shd lrhs'

²² tu n,h" ikakdhlh Èf.a .,k Odrdj" ikakdhlfha È. iy pqïnl 

lafIa;%fha m%n,;dj hk idOl ;=kg wkqf,dauj iudkqmd;sl fõ'

²² ikakdhlh u; l%shdlrk n,fha ÈYdj fidhd .ekSug *af,ñxf.a ju;a 

kS;sh fhdod .; yels fjhs'

²² tu kS;shg wkqj jï wf;a uymgÕs,a," on/Õs,a, iy ueo`.s,a, tlsfklg 

,ïnlj ;ndf.k Odrdfõ ÈYdjg ueo.s,a,;a pqïnl lafIa;%fha ÈYdjg 

on/`.s,a,;a fhduql< úg udmg`.s,a, fhduqjk ÈYdj" ikakdhlh u; n,h 

we;s jk ÈYdjhs¡

²² pqïnl lafIa;%hla ;=< ;enQ Odrdj .,k ikakdhlhla u; we;s jk n,h 

Wmfhda.S lr .ksñka ir, Odrd fudagrh" Yío úldYlh jeks WmlrK 

l%shd lrhs'

²² fudagrhl l%shdldÍ;ajfha § úoHq;a Yla;sh" hdka;%sl Yla;sh njg 

mßj¾;kh fjhs'

²² úp,H pqïnl lafIa;%hla ksid ixjD; mßm:hl úoHq;a.dul n,hla we;s 

ùu úoHq;a pqïnl fm%arKh f,iska y÷kajkq ,efí¡

²² fm%aß; úoHq;a.dul n,fha úYd,;ajh o`.rfha jg .Kk" pqïnlfha 

m%n,;dj iy pqïnlh p,kh lrk fõ.h hk idOl u; rod mj;shss¡

²² fm%aß; úoHq;a.dul n,h ksid mßm:h ;=<ska .,k Odrdfõ ÈYdj 

fidhd.ekSug *af,ñxf.a ol=K;a kS;sh Ndú; l< yels h¡

²² tu kS;shg wkqj ol=Kq wf;a uymgÕs,a," onrÕs,a, iy ueoÕs,a, tlsfklg 

,ïnlj ;ndf.k pqïnl lafIa;%fha ÈYdjg onr we`.s,a,;a p,k ÈYdjg 

uymg`.s,a,;a fhduq l< úg ueo`.s,a, fhduq ù we;s ÈYdjg fm%aß; Odrdj 

.,d hhs¡ 

²² úoHq;a pqïnl fm%arKh m%dfhda.sl j fhdod.efkk wjia:d f,i nhsisl,a 

vhskfudaj" i, o`.r uhsfl%df*dakh iy mßKdul oelaúh yels h¡

²² ld,h iu`. Odrdfõ ÈYdj fjkia fkdfõ kï tjeks Odrdjla ir, Odrdjla 

f,i ye¢kafõ'

²² ld,h iu`. Odrdfõ ÈYdj fjkia fõ kï tjeks Odrdjla m%;Hdj¾; 

Odrdjla f,i ye¢kafõ¡
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²² fldaI$ iQ¾h fldaI wdÈfhka ir, Odrdjla o m%;Hdj¾;l Odrd vhskfudafjka 

m%;Hdj¾;l Odrdjla o ,nd fohs¡

²² mßKdul u.ska m%;Hdj¾;l fjda,aàh;djla tla w.hl isg fjk;a w.hlg 

fjkia l< yels h¡

²² mßKdulj, m%d:ñl o`.rh iy oaú;Shssl o`.rh w;r iïnkaO;d my; 

oelafõ'

NpVp

NsVs = Vp Ip = Vs Is  

 

13'5 wNHdih 

^1&	 mßKdulhl m%d:ñl o`.rfha fmdg .Kk 1000la we;s w;r, oaú;Shsl o`.rfha 

fmdg  100la we;¡ tys m%d:ñl o`.rhg úNj wka;rh 230 V jQ m%;Hdj¾;l 

úNj wka;rhla imhkq ,nhs¡ mßKdulfha Yla;s ydkshla fkdfõ hehs 

Wml,amkh lrñka my; olajd we;s rdYSka fidhkak¡

 (i)	 oaú;Shslfhka ,nd .; yels Wmßu úNj wka;rh

 (ii)	 m%d:ñlhg m%;Hdj¾;l 5 A Odrdjla iemhqjfyd;a mßKdulfha 

ld¾hlaIu;djh 100% kï oaú;Shslfhka ,nd fok Odrdj 

^2&	 tla;rd mßKdulhl m%d:ñl o`.rfha fmdg .Kk 5000 la o oaú;Shsl o`.rfha 

fmdg .Kk 500 la o fõ¡ tys m%d:ñl o`.rhg 230 V úNj wka;rhla imhkq 

,nhs¡ mßKdulfha ld¾hlaIu;djh 100% la kï,
 (i)	 oaú;Shslfhka ,nd fok úNj wka;rh fidhkak¡

 (ii)	 oaú;Shslfhka ,nd ÿka Odrdj 10 A kï m%d:ñlhg imhk ,o Odrdj 

fidhkak¡

^3&	 tla;rd mßKdulhl m%d:ñl o`.rfha iy oaú;Shsl o`.rfha fmdg .Kk 

we;af;a 1 : 10 wkqmd;hg h¡ m%d:ñl o`.rhg 6 V m%;Hdj¾;l Odrdjla imhd 

we;¡ oaú;Shslfhka 20 A Odrdjla bj;g .ekSug wjYH j we;¡ mßKdulfha 

ld¾hlaIu;dj 100% f,i i,lñka my; olajd we;s rdYSka fidhkak¡

 (i)	 oaú;Shslfhka ,nd fok úNj wka;rh

(ii)	 m%d:ñlhg imhk Odrdj

 (iii)	 m%d:ñlfha fjda,aàh;dj iy oaú;Shslfha fjda,aàh;dj w;r wkqmd;h

 (iv)	 m%d:ñlfha Odrdj iy oaú;Shslfha Odrdj w;r wkqmd;h
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^4&	 úoHq;a pqïnl fm%arKh m%fhdackj;a f,i fhdokq ,nk wjia:d fndfyduhla 

we;¡ úoHq;a pqïnl fm%arK ixisoaêh wdo¾Ykh lsÍug ilia l< wegjqula 

my; rEmfha oelafõ¡

oKav pqïnlh

mßkd,sldj

A B

ldâfndaâ ngh

G

 (i)	 úoHq;a pqïnl fm%arKh hkak ir, j y÷kajkak¡

 (ii)	 oKav pqïnlfha W;a;r O%ejh fõ.fhka o`.rh fj;g f.k tk úg ueo 

ìkaÿ .e,ajfkdaógr (G) W;al%uh ol=Kg we;s úh¡ fuys § .e,ajfkdaógrh 

;=<ska Odrdj .,kafka A isg B foig o @ B isg A foig o@

 (iii)	 oKav pqïnlfha W;a;r O%ejh mßkd,sldfjka bj;g .kakd úg 

.e,ajfkdaógrfha W;al%uh isÿjk ÈYdj l=ula o@

 (iv)	 pqïnl olaIsK O%ejh mßkd,sldj fj;g f.k ths kï .e,ajfkdaógrfha 

W;al%uh we;sjk ÈYdj l=ula o@

 (v)	 .e,ajfkdaógrh ;=<ska .,d hk Odrdfõ m%n,;dj r|d mj;sk idOl 

;=kla ,shkak¡ 

^5&	 nhsisl,a vhskfudajl wNHka;r fldgia my; § we;s rdYSka fmkajd we;¡

B

C

D

A

x y

   (i)	 fuys A, B, C iy D fldgia kï lrkak¡

  (ii)	 vhskfudafõ l%shdldÍ;ajhg mokï jk 

uQ,O¾uh l=ula o@

 (iii)	 nhsisl,a vhskfudafõ l%shdldÍ;ajh 

myokak¡

 (iv)	 nhsisl,a vhskfudafjka ,nd fok Odrdj 

ir, Odrdjla o@ m%;Hdj¾; 	Odrdjla o@

  (v)	 fuys § we;s jk Odrdfõ úoHq;a.dul n,h 

ld,h iu`. fjkia jk wdldrh oelaùug 

o< m%ia;drhla w|skak¡

 (vi)	 nhsisl,a ,dïmqfõ §ma;sh nhsisl,h 

meohk fõ.h iu`. fjkia fjhs¡ fuh 

isÿ jk wdldrh myokak¡

(vii)	 nhsisl,a vhskfudaj u.ska nhsisl,a ,dïmqj o,ajd .ekSfï § isÿ jk 

Yla;s mßj¾;kh ,shkak¡

G
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^6&	 my; rEmfhka fmkajd we;af;a i, o`.r uhsfl%df*dakhls¡ A, B, C iy D kï 

lr tla tla fldgfika isÿjk ld¾hh myokak'

o

W

oB

A

C

D

mdßNdIsl Yío ud,dj

                    pqïnl lafIa;%h		  - 	Magnetic field
wêlr mßKdulh		  - 	Step-up transformer  
wjlr mßKdulh		  - 	Step-down transformer    

pqïnlh		  - 	Magnet   

cjh		  - 	Power      
oÕrh		  - 	Coil 

mßKdulh		  - 	Transformer 
m%;Hdj¾;l Odrdj		  -  	Alternating current    

úoHq;a pqïnl fm%arKh		  -  	Electromagnetic induction           
fm%aß; Odrdj		  - 	Induced current                  

úoHq;a.dul n,h		  - 	Electromotive force                                                                                                                                            


