
Samitha Ratnayake - 1 - Innovative Physics

ieliqu (- iñ; r;akdhl

Unit - 08
Part - IV

Current Electricity
Odrd úoHq;h

Explore the World with a New Vision....

PHYSICS
G.C.E. ADVANCED LEVEL EXAMINATION

úoHq;a pqïnl fm%arKh [ Electromagnetic induction ]

ikakdhlhla yd noaO ù we;s pqïNl i%djh ld,h iuÕ fjkia jk úg tu ikakdhlfha ú'.d'n la ckkh ùfï

l%shdj,shhs'

 fuys § yg .kakd ú'.d'n fm%aß; ú'.d'n ( induced emf ) f,io Odrd —fm%aß; OdrdZZ ( induced current ) f,i o

ye¢kafõ'

 1831 § uhsl,a *erfâ úiska wkdjrKh lr .kakd ,§'

• pqïNlh wp,h'

• ikakdhlh yd noaO jQ i%djhla

mej;sh o th ld,h iuÕ fjkia

fkdfõ'

• tksid fm%aß; ú'.d'n fkdue;'

• Odrdjla fkd.,hs'

• pqïNlh p,kh fõ'

• ikakdhlh yd noaO ù we;s i%djh ld,h

iuÕ fjkia fõ'

• tksid fm%aß; ú'.d'n la we;s fõ'

• Odrdjla .,d hhs'

úoHq;a pqïnl fm%arKh wdo¾Ykh lsÍu

( Demonstration of electromagnetic induction )

 ikakdhlh wp,j ;nd pqïNlh p,kh lsÍu'

N N
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 pqïNlh wp,j ;nd ikakdhlh p,kh lsÍu'

• pqïNl lafIa;%h wp,h

• pqïNl i%dj f¾Ld fþokh jk mßÈ AC ikakdhl oKav p,kh flf¾'

• ikakdhlh yd noaO jQ i%djh fjkia fõ'

• tksid fm%aß; ú'.d'n la yg .kS

• Odrdjla .,d hhs'

úoHq;a pqïnl fm%arKh ms<sn| *erfâ kshuh

( Farnday's law of electromagnetic induction )

zzikakdhlhla yd noaO ù we;s pqïnl i%djh ld,h iuÕ fjkia jk úg ikakdhlfha fm%arKh jk ú'.d'n (E),
i%djh fjkia ùfï iS>%;djg wkqf,dauj iudkqmd;sl fõZZ

t  ld,hla ;=, i%djfhys isÿ jQ fjki  kï"

E  E = –

• ( – )  ,l=fKa fN!;sl w¾:h f,kaia kshuh hgf;a idlÉPd flf¾'

úoHq;a pqïNl fm%arKh msss<sn| f,kaia kshuh

( Lenz's law of electromagnetic induction )

zzfm%aß; Odrdj iEu úgu ish ÈYdj ms<sfh, lr .kafka fm%arK l%shdj,shg mgyeks jk whqßksZZ

• f,kaia kshuh fhfokqfha fm%aß; ú'.d'n fya;=fjka fm%aß; Odrd we;s jqjfyd;a muKs'

Wod (- ^1&

• N O%ejh A foig p,kh lrk úg mßkd,sldj yd ne÷kq pqïNl i%djh ld,h iuÕ fjkia ù ú'.d'n' la fm%arKh

fõ'

• mßm:h ixjD; neúka fm%aß; Odrdjla yg .kS'

N A B
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• fm%aß; Odrdj fya;=fjka mßkd,sldjo pqïnl lafIa;%hla we;s lrhs'

• tu pqïnl lafIa;%fha A fl,jfrys N O%ejhla ìys jk mßÈ A fl,jf¾ § Odrdj jdudj¾;j .,d hkq we;'

• fm%aß; Odrdj ksid A fl,jr yg.;a N O%ejh" oÕrh foig tk N O%ejh úl¾IKh lrk neúka N O%ejh p,kh

lrkakdg ld¾h lsÍug isÿfõ'

• mßm:fha úoHq;a Yla;sh f,i ckkh jkafka fuu ld¾h lsÍfï§ jehjk Yla;shhs'

• N O%ejh A fj;ska bj;g p,kh l,fyd;a fm%aß; Ordj ksid A  fl,jfrys  S  O%ejhla ìysjk mßÈ A fl,jf¾

§ fm%aß; Odrdj olaIsKdj¾;j .,d hkq we;'

Wod (- ^2& Wod ( ^3&

• f,kaia kshuh Yla;s ixiaÓ;sh ksrEmKh lrkakls'

• fm%aß; Odrdj" fm%arK l%shdj,shg mgyeks ùu —iEu l%shdjlgu iudkjQ;a m%;súreoaO jQ;a l%shdjla mj;SZZ hk

ksõgkaf.a f;jk kshufha wdldrhu .kS'

• E = – / t ys we;s ^-& ,l=K" fm%aß; Odrdj" fm%arK l%shdj,shg úreoaO nj yÕjhs'

pqïnl lafIa;%hl p,kh jk oKavl fm%aß; ú'.d'n (

( Induced emf in a rod moving in a magnetic field )

i%dj >k;ajh B jQ taldldr pqïNl lafIa;%hlg ,ïNlj ksh; V m%fõ.fhka .uka .kakd

iDcq È. L jQ ikakdhl oKavla i,lkak'

t ld,hl § oKav .uka lrk ÿr = V t
t ld,hl § oKav u.ska msi oefuk j¾.M,h = Vt L
tu j¾.M,h ;=, we;s i%djh ( ) = Vt L B

oKafâ fofl,jr fm%aß; ú'.d'n' E kï"

E = =  E = B L V

N + xN + x

• fm%arKhg odhl jk l%shdj

+x foig we;s i%djh m%n, ùu

• Bg úreoaO l%shdj

+x foig we;s i%djh ÿ¾j, lsÍu

• fm%aß; Odrdj u.ska isÿjk foh

-x foig i%djhla ìys lsÍu'

• fm%arKhg odhl jk l%shdj

+x foig we;s i%djh ÿ¾j, ùu

• Bg úreoaO l%shdj

+x foig we;s i%djh m%n, ùu

• fm%aß; Odrdj u.ska isÿjk foh

+x foig i%djhla ìys lsÍu'
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
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 fm%aß; ú'.d'n' fha ÈYdj fidhd .kafka *af,ñxf.a iqr;a kshuh u.sks' bka lshefjkafka ol=Kq wf;a m<uq weÕs,s

;=k tlsfklg ,ïNlj ;nd onr weÕs,a, B ys ÈYdjg;a uymg weÕs,a, V  ÈYdjg;a fhduq l, úg ueo weÕs,af,a

ÈYdfjka fm%aß; ú'.d'n fha ÈYdj ,efnk njhs'

 B yd V ,ïNl fkdjk wjia:djlg iqr;a kshuh fhdok úg B ys V g ,ïnl ixrplh fyda V ys B g ,ïnl

ixrplh fyda fhdod .; yelsh'

pqïNl lafIA;%hl N%uKh jk f,day ;eáhl fm%aß; ú'.d'n'

( Induced emf in a disc rotating in a magnetic field )

i%dj >k;ajh B jk taldldr pqïNl lafIa;%hlg ,ïNlj ish ;,h mj;sk mßÈ f ixLHd;hlska N%uKh jk f,day

;eáhla i,lkak' fofl,jr" flakaøfha isg  r1  yd  r2   ÿßka msysá wÍh xy fldgila i,lkak'

xy u.ska tla jghl § msi ±fuk j¾.M,h =  r2
2 – r 21

=  (r2
2 – r2

1)

tu j¾.M,h ;=, we;s i%djh =  (r2
2 – r2

1 ) B

;;amrhl § ;eáh N%uKh jk jdr .Kk = f

;;amrhl § xy u.ska lmd yefrk i%djh =  (r2
2 – r2

1) B f

x y  ys fofl,jr fm%aß; ú'.d'n,h E kï"

E =     = E  =  ( r2
2 – r2

1 ) Bf

 by; iñlrKhg wkqj fmkS hkafka Wmßu ú'.d' n,hla we;s jkafka wlaIh yd mßêh w;r njhs' tlu wrhla

we;s jD;a;hl mßêh u; msysá ,laIH folla ( r2 =  r1 ) w;r ú'.d'n fm%arKh fkdfõ'

 oKavla N%uKh lsÍfukao by; wdldrfha ú'.d'n' la bmoúh yels kuq;a tys wNHka;rh m%;sfrdaOh jeäh'

B

oKafâ

yrialv
E = BLV

V
V

V Sin 

V Cos 

E = BLV Sin


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r2

x y


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t



Samitha Ratnayake - 5 - Innovative Physics

pqïNl lafIa;%hl ;enQ wp, ikakdhl mqvqjl ú'.d'n' la fm%arKh ùu

(Induction of an emf in a stationary coil placed in a magnetic field)

mqvqj yryd we;s pqïNl i%djh () =  B Cos. × A

E =  =

by; iólrKhg wkqj mqvqfõ ú'.d'n' la fm%arKh úh yels l%u lsysmhls'

 B ld,h iuÕ fjkia ùu E = A Cos 

 A ld,h iuÕ fjkia ùu E = B Cos 

  ld,h iuÕ fjkia ùu E = AB

 by; idOl lsysmhla tljr fjkia ùu

 oÕrfhys jg N m%udKhla ;snqks kï  E =  N

B

A

(B Cos  × A )
t


t

B
t
A
t

(Cos )
t

pqïNl lafIa;%hla yryd p,kh lrk ikakdhl mqvqjl fm%aß; ú'.d'n'

( Induced emf  in a moving coil across a magnetic field )

Wo(- ^1&

VVVS

L

R Q

ish ;,h i%dj >k;ajh B jk taldldr pqïNl lafIa;%hlg ,ïNl

jk mßÈ ksh; Vfõ.fhka .uka lrjk iDcqfldaKdi%dldr

ikakdhl mqvqjla rEmfha ±lafõ' t = 0 § PQ odrh pqïNl lafIa;%

iSudfõ mej;=ks hehs i,lkak'

P


t

  = B × A  ,  A - lafIa;%h yd ne÷kq mqvqj i;= j¾.M,h

  =  B A  =  B

t

A
t

– lafIa;%h yd ne÷kq mqvqj i;=j¾.M,h fjkia ùfï iS>%;djA
t

  – t  m%ia:drfha wkql%uKh

t
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
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mqvqj lafIA;%hg we;=¿ jk úg lafIa;%h yd ne÷kq mqvqj i;=

j¾.M,h ksh; iS>%;djhlska jeäfõ' fuúg A/t  ksh;

Ok w.hla neúka /t o" ksh; Ok w.hls' mqvqj uq¿ukskau

lafIA;%h ;=, mj;sk úg lafIa;%h yd ne÷kq mqvqj i;=

j¾.M,h fjkia fkdjk neúka A/t Y=kH fõ' fuúg

/t  o Y=kH fõ' mqvqj lafIa;%fhka bj;a jk úg lafIa;%h

yd ne÷kq mqvqj i;= j¾.M,h ksh; iS>%;djhlska wvqjk

neúka  A/t o  tkhska  /t o  o ksh; iDK w.hka .kS'

óg wkqrEm túp,kh 1 - (a) rEmfhka ±lafõ'

E = - /t neúka - t  m%ia:drfha wkql%uKh ,l=Ksska

m%;súreoaO lr fm%aß; ú'.d'n (E) ,nd.; yelsh' óg wkqrEm

E - t úp,kh 1 - (b) ys ±lafõ'

I = E/R  mqvqfõ m%;sfrdaOh ksh; neúka fm%aß; Odrdj (I)
úp,kh jkafka o E mßÈuh' óg wkqrEm I - t úp,kh 
cys ±lafõ'

mqvqj lafIa;%h ;=,g msúfik úg fm%aß; Odrdjla .,d hk

neúka PQ mdoh" pqïNl lafIa;%hl we;s Odrdjla f.k hk

ikakdhlhla njg m;afõ' túg ta u; n,hla yg.kS' fm%aß;

ú'.d'n fha ÈYdj *af,añf.a iqr;a kshufhka fidhd bkamiq

*af,ñxf.a ju;a kshuh u.ska by; n,fha ÈYdj fijQ úg

th mqvqj lafIa;%fhka neyerg ;,ä  jk wdldrhg yg.kakd

nj fmfka' ^fuh f,kaia kshufhka o wfmalaId l, yels

m%;sM,hls& fuu n,fha úYd,;ajh" F = BIL u.ska ,nd foa'

B, I yd L ksh; neúka F ksh; fõ' mqvqfõ fõ.h ksh;j

mj;ajd .ekSug kï by; n,hg iudk m%;súreoaO ndysr

n,hla fhÈh hq;= h'

mqvqj uq¿ukskau lafIa;%h ;=< mj;sk úg fm%aß; Odrdjla fkd.,k neúka by; wdldrfha n,hla wjYH fkdfõ'

mqvqj lafIA;%fhk bj;a jk úg th lafIA;%h ;=,g weo .kakd wdldrhg n,hla yg .kS' th o ksh; jk w;r Bg

iudk m%;súreoaO n,hla fh§fuka mqvqqfõ fõ.h ksh;j mj;ajd .; yelsh' óg wkqrEmj mqvqfõ fõ.h ksh;j ;nd

.ekSug wjYH ndysr n,h" ld,h iuÕ fjkia jkafka 1 -(d) ys mßÈh'
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mqvqj uq¿ukskau lafIa;%h ;=, mj;sk úg A/t o tkhska /t
o Y=kH fõ'

mqvqj lafIa;%fhka bj;a jk úg lafIa;%h yd ne÷kq mqvqj i;=

j¾.M,h È.gu wvqjk neúka A/t  o tkhska /t o iDK

w.hka .kS' kej; úIalïNh olajd jeäjk A/t yd /t
bkamiq wvq fõ' óg wkqrEm    - t úp,kh 2 - (a) mßÈh'

E = -/t g wkqj ,nd.;a E - t úp,kh 2 - (b) ys ±lafõ'

I = E /R g wkqj ,nd.; I - t úp,kh 2 -(c) ys ±lafõ'

m<uq WodyrKfha § mßÈu mqvqj lafIA;%hg msúfik úg;a th

bka neyer jk úg;a Bg tfrysj n, we;s fõ' mqvqfõ fõ.h

ksh;j ;nd .ekSug fuu n,j,g iudk m%;súreoaO n, fhÈh

hq;=h'

mqvqj lafIa;%h ;=,g we;=̈  jk úg yd th bka msgjk úg

úIalïNh olajd I yd L ̂ lafIa;%h ;=, we;s mqvq fldgfia iDcq È.&

jeä ù bkamiq tajd wvq fõ' fuúg F = BIL wkqj fmkS hkafka

úIalïNh olajd jeäjk  F bkamiq wvqúh hq;= njhs' ;j o I ys

yd L ys úp,k f¾Çh fkdjk neúka F o f¾Çhj fkdyeisf¾'

óg wkqrEmj mqvqfõ



t
2 

- (
a)

2 
- (

b) t

E

2 
- (

c) t

I

2 
- (

d)

t

F

Wo(- ^2&

V V V ish ;,h" i%dj >k;ajh B jk taldldr pqïNl lafIa;%hlg ,ïNl

jk mßÈ ksh; V fõ.fhka .uka lrjk jD;a;dldr ikakdhl

mqvqjla rEmfha ±lafõ' t = 0 § jD;a;mßêh pqïNl lafIa;% isudfõ

mej;=ks hehs i,lkak'

mqvqj uq¿ukskau lafIA;%h ;=,g msúfik f;lau lafIA;%h yd ne÷kq mqvqj i;= j¾.M,h jeäjk neúka A/t o
tkhska / t o Ok w.hka .kS' tfy;a 1 jk WodyrKfha § fuka fkdj fuys§ lafIa;%h yd ne÷kq  mqvqj i;=

j¾.M,h jeä jkafka ksh; iS>%;djhlska fkdfõ' úIalïNh olajd A / t o tkhska / t o jeäfõ'

úIalïNfhka miq tajd wvq fõ'
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iq<s Odrd  ( Eddy currents )

pqïNl lafIa;%hl p,kh jk ikakdhl l=Üáhla i,lkak' PQ jeks fldgilska

i%djh fþokh ùu ksid fm%aß; ú'.d'n la we;s fõ' tys n,mEu hgf;a ikakdhlh

;=, we;s ip, bf,lafg%dak l=vd Odrd mqvq f,i .uka lsÍug fm<fò' iq<s Odrd

we;s ùu hkq fuu ixisoaêhhs'

iq<s Odrd j, m%fhdack ( Advantages of eddy currents )

- .e,ajfkdaógr j, oÕrh blaukska mßukaokh fldg ksYap, jkakg ie,iSu" ßla;hla ;=, § ̂ oykh isÿ l,

fkdyels úg& f,day j¾. øj lr .ekSu'

iq<s Odrdj, ydks ( Disadvantages of eddy currents )

- fudagr j, yd mßkdulj, ;dmh f,i Yla;sh wmf;a hdu' fudag¾  j, yd mßkdulj, iq<s Odrd ksid oÕr uOH

r;a ù oÕrfha mßjrkhg ydks isÿ ùu'

iq<s Odrd j,lajd .ekSu i|yd iq<s Odrdj,g ,ïNl ;, Tiafia ikakdhl l=Üáh len,s fldg

tu len,s w;rg mßjdrl øjHhla fhdokq ,efí' fuh wdia;rKh lsÍu (laminating) f,i

ye¢kafõ'

vhskfudajl ^úÿ,s cklhl& l%shdldÍ;ajh

( Action of a dynamo / electrical generator )

wm Ndú;hg .kakd úÿ,s n,h uq¿ukskau mdfya ckkh lrkq ,nkafka úoHq;a pqïNl fm%arKh u.sks' fï i|yd

fhdod .kakd WmlrKh vhskfudajhs' vhskfudajla uQ,sl jYfhka iukaú; jkafka pqïNl lafIa;%hl N%uKh

lrjkq ,nk ikakdhl oÕrhlsks'

N S
P

Q

Q

R

S

P

a
ERS

SN b

EPQ 
N

S
V

V

V cos

V sin

V cos 

PQ yd RS ikakdhl fldgia u.ska pqïNl i%djh fþokh jk neúka tu fldgia u; ú'.d'n fm%arKh fõ'

EPQ  = Ba V Sin  ERs = Ba V Sin 

*af,ñxf.a iqr;a kshuh fhÿ úg fmkS hkafka by; ú'.d'n, tlÕj l%shd lrk njhs'

oÕrfha tla jghl fm%aß; ú'.d'n  = 2 Ba V sin 
oÕrfha jg N m%udKhla ;sfí kï yd tys fm%aß; uq¿ ú'.d'n, E kï

E = 2BNaV Sin 
V = r u.ska V =   ( - oÕrfha fldaKsl m%fõ.h&

   E = 2B N a  Sin 

= B N (ab) Sin  ab = A hkq oÕrfha j¾.M,hhs'

b
2

b
2

V sin
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 fï wkqj fmkS hkafka vhskfudajl ksmofjk ú'.d'n h m%;Hj¾; iajNdjhla .kakd njhs'

m%;Hdj¾; Odrd vhskfudaj

( Alternating current generator )

vhskfudajl ksmojk m%;Hj¾; ú'.d'n h tu m%;Hdj¾; iajNdjfhka hq;=ju ndysr mßm:hlg iemhsh yels

vhskfudajls'

A,B w.% w;r fm%arKh jk m%;Hj¾; ú'.d'n ú,s yryd iam¾Ylj,g

,efí' ú,s" iam¾Yl udre fkdlrk neúka ndysr m%;sfrdaOh yryd Odrdj

o m%;Hdj¾; iajNdjh .kS'

ir, Odrd vhskfudaj  ( Direct current generator )

vhskfudajl ksmojk m%;Hj¾; ú'.d'n h ir, ;;a;ajhg m;a fldg ndysr mßm:hlg iemhsh yels vhskfudajls'

N S

A B

R

iam¾Yl

jD;a;dldr
ikakdhl ú,s

N S

w¾O jD;a;dldr
ikakdhl ú,s

iam¾Yl

R

A B

+

I

t
–

+

 +BN A

 BN A

 E

 + +  t
 

E = BNA  Sin 

 =  = t

E =  B N A  Sin (t)



t
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A,B w.% w;r fm%arKh jk m%;Hj¾; ú'.d'n fha O%eúh;dj m%;súreoaO jk

úgu ú,s" iam¾Yl udre lrk neúka ndysr m%;sfrdaOh yryd Odrdj ir,

;;a;ajhg m;a fõ'
+++

I

t

ir, Odrd fudagrh  ( Direct current motor )

ir, Odrd fudagrho uQ,sl jYfhka iukaú; jkafka pqïnl lafIa;%hl we;s Odrdjla f.k hk ikakdhl o`.rhlsks'

QR yd SP mdo u; we;sjk pqïnl n, o`.rfha oDV;dj u.ska ix;=,kh jk w;r

PQ yd RS u; yg .kakd n, u.ska n, hq.auhla yg .kS' o`.rfha ;,h lafIa;%hg

iudka;r úg moaO;sh foi by,ska neÆ úg fmfkk wdldrh my; (1) rEmfha

±lafõ'

1. 2.

3. 4.

o`.rh oCIsKdj¾;j N%uKh jk w;r (2) rEmfha ±lafjk mßÈ tys ;,h lafIa;%hg ,ïnl msysssàug meñKs úg

o`.rh u; jHdj¾;hla l%shd fkdlrhs' tfy;a o`.rh i;= .uH;dj ksid th ;j;a iaj,amhla oCIsKdj¾;j N%uKh

ù (3) rEmfha ±lafjk msysgqug m;a fõ' fuúg o`.rh ;=, Odrdj uq,a ÈYdjgu kï túg we;sjk jHdj¾;h" o`.rh

judj¾;j N%uKh jk mßÈ ielfia' tfy;a o`.rfha ;,h lafIa;%hg ,ïnl msysgqu miq lrk úgu 4 rEmfha ±lafjk

mßÈ o`.rh ;=, Odrdfõ ÈYdj m%;súreoaO l, fyd;a túg we;sjk jHdj¾;h o`.rh oCIsKdj¾;ju N%uKh lrjkq

we;'

fufia iEu w¾O jghl§u o`.rh ;=, Odrdj m%;sj¾;H lsÍu u.ska th wLKavj tlu ÈYdjlg N%uKh lrjd .ekSu

ir, Odrd fudagrfha uQ,O¾uhhs' o`.rh ;=, Odrdj m%;sj¾;H lrkqfha my; mßÈh'

o`.rhg Odrdj we;=,q jkafka;a msg jkafka;a wp, ikakdhl nqreiq

(brushes ) fol yrydh' o`.rh iu`. N%uKh jk ikakdhl ú,s

( commutator ) " fuu nqreiq iu`. iam¾Yj mj;S'

o`.rh ;=, Odrdj PQRS

jg Nd.hlg miq"

o`.rh ;=, Odrdj SRQP

R

I S

P

Q

F

R

F

Q

×

F

Q

F

R

×

F

F
Q

R
×

F

Q

F

R
×

ikakdhl
nqreiq

w¾O jD;a;dldr
ikakdhl ù,s
^kHdfoaYl$
fldñhqfÜgr&

Q R

S

BA X Y

X     A

Y     B

 }

X     B

Y     A

 }
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 ir, Odrd fudagrhl lïì o`.rh" wdfïprh ( armature )kñka ye¢kafjk wCI oKavla iys; uDÿ hlv

is,skavrhla u; iú lr ;sfí' ;jo i, o`.r .e,ajfkdaógrhl fuka wßh pqïnl lafIa;%hla fh§fuka jvd

fyd| jHdj¾;hla ,nd .kq ,efí'

 fndfyda fudagrj, " wdfïprh jgd fjkia ;ekaj, t;+ lïì o`.r lsysmhla

yd tajdfha w.%j,g iïnkaaê; ikakdhl ú,s hq., lsysmhla we;' wdfïprh

lerlSfï§ ́ kEu tla wjia:djl§ ikakdhl nqreiq fol iuÕ iam¾Y jkafka

ikakdhl ú,sj,ska tla hq.,hla muKs' túg tu wjia:dfõ§ tla lïì o`.rhla

yryd muKla Odrdj .,d hk w;r tu.ska jghlska l=vd fldgila yryd

muKla wdfïprh N%uKh fõ' fï wkqj mQ¾K jghla N%uKh ùu i|yd

wkqhd; lïì o`.rj, we;sjk jHdj¾; ms<sfj,ska Wmfhda.S fõ' fuu.ska ;ks

o`.rhla iys; fudagrhlg jvd wkjr; jQ N%uK jHdj¾;hla ,nd .; yels

fõ'

wdfïprh

w¾O

jD;a;dldr

ú,s

wCI oKav lïì

oÕrh

Q

N

P

Vb

S

VS

IA

S

R

oÕrh N%uKh j;au PQ yd RS mdo u.ska pqïNl i%djh fþokh jk neúka tu mdo u; fm%aß; ú'.d'n yg.kS' f,kaia

kshuhg wkqj ^fyda *af,ñxf.a iqr;a kshuh fh¥ úg& fmkS hkafka fuu fm%aß; ú'.d'n' iemhqï úNjhg (Vs)
tfrysj l%shd lrk njhs' tneúka tajd úoHq;a m%;s.dul n,

( back emf - Vb ) f,i ye¢kafõ'

ir, Odrd m%Njh
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fudagrhl oÕrh wdfïprh kñka ye¢kafjk uDÿ hlv is,skavrhla u; T;d we;s neúka ta ;=< Odrdj wdfïpr

Odrdj (Ia) f,i o m%;sfrdaOh wdfïpr m%;sfrdaOh (Ra) f,i o ye¢kafõ'

oÕrhg V = IR fhÈfuka Ia  =

 úoHq;a m%;s.dul n,h" oÕrfha N%uK fõ.hg;a pqïNl lafIA;%fha m%n,;djg;a iudkqmd;sl fõ'

 wdrïNfha § fudagrfha iaúÉph ixjD; lrk úg úoHq;a m%;s.dul n,hla ̂ ;ju& f.dvkeÕS ke;s neúka wdfïpr

Odrdj úYd, ù oÕrhg ydks meñKsh yels h' tneúka oÕrh iuÕ fY%aKs.;j úp,H m%;sfrdaOhla fhdokq

,efí' wdrïNfha § by< w.hl ;nd .kakd fuu m%;sfrdaOh oÕrh N%uKh ù úoHq;a m%;s.dul n,h f.dv

keÕSu;a iuÕ l%ufhka wvq lrkq ,efí'

 Ia =         Vs  = Vb + IaRa                Vs Ia  = Vb Ia + Ia
2 Ra

Vs Ia - iemhqï CIu;dj

Ia
2 Ra - ;dmh f,i wmf;a .sh CIu;dj

Vb Ia - m%fhdackj;a CIu;dj

fudagrfha ld¾hlaIu;dj = × 100%

=   × 100%   =     × 100%

Vs- Vb

Ra

 
Vs- Vb

Ra

m%;sodk CIu;dj

m%odk CIu;dj

Vb Ia

Vs Ia

Vb

Vs

wjlr

wêlr

V

t

t

V

t

V

mßKdul  ( Transformers  )

ixLHd;fhys fjkilska f;drj m%;Hdj¾; fjda,aàh;djla by< kexùug fyda my< neiaùug fhdod .kakd WmlrKh'

fjda,aàh;dj by< kxjk mßKdul zzwêlr mßKdulZZ(step-up transformers) f,i o my< niajk mßKdul

zzwjlr mßKdulZZ(step-down transformers) f,i o ye¢kafõ'
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m%d:ñl
oÕrh

uDÿ hlv uOH oaú;Shsl
oÕrh

Ip
Vp Vs

Is

VP

Vs

NP

Ns

mßKdulhl l%shdldß;ajh

( Action of a transformer )

ir, wdldrh m%dfhda.sl wdldrh       mßm: ixfla;h

m%d:ñl oÕrfhys ( primary coil ) w.% w;rg Vp m%;Hdj¾; fjda,aàh;djla iemhQ úg ta ;=< .,d hk Odrdj o (Ip)
m%;Hdj¾; iajNdjh .kS' tu.ska ìys jk pqïNl lafIa;%h  o m%;Hdj¾;j úp,kh fõ' fï wkqj m%d:ñlh wi,

pqïNl i%djh o m%;Hdj¾;j úp,kh jk w;r hlv uOH u.ska fuu i%dj úp,kh oaù;shsl ( secondary coil) yd

nkaOkh flf¾' fï wkqj oaú;Slfhys m%;Hdj¾;j úp,kh jk fjda,aàh;djhla fm%arKh fõ'

m%d:ñlfha yd oaú;shslfha jg ixLHd ms<sfj,ska  Np  yd  Ns  kï yd mßKdulh mßmQ¾K kï"

=

m%d:ñlfha CIu;dj } Vp Ip

oaù;shslfha CIu;dj } Vs Is

ish¿ CIu;d ydks fkdie,l+ úg ^tkï mßKdulh mßmQ¾K úg &

Vp Ip  =  Vs Is
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mßKdulhl isÿjk Yla;s ydks

( Energy loss in a transformer)

 m%d:ñl yd oaù;shsl oÕrj, we;s m%;sfrdaOh fya;=fjka tajd r;a ù ;dmh f,i Yla;sh wmf;a hhs' ^uy;ska jeä

lïì fhdod m%;sfrdaOh wvq lr fuu ydksh wvq lr.; yelsh'&

 oÕr T;d we;s uDÿ hlv uOH wi, isÿjk i%dj fjkiaùï fya;=fjka ta ;=, iq<s Odrd we;s ù ;dmh f,i Yla;sh

wmf;a hhs' ^uDÿ hlv uOH wdia;rKh lsÍfuka fuh wju lr .; yels h'&

 m%d:ñlh wi, isÿ jk i%dj fjkiaùu uq¿ukskau oaú;shslh yd nkaOkh fkdùfuka o hï Yla;s ydkshla isÿ fõ'

^m%d:ñlh u;u oaú;shslh t;Sfuka fuh wju lr .; yelsh'&

 uDÿ hlv uOH (soft iron core) kej; kej;;a pqïnls; ùu (magnetizing) yd úpqïnls; (demagnetizing) ùu

ksid isÿjk Yla;s ydksh [fuh ysiagÍh ydksh (hysterisis loss) f,i ye¢kafõ']

 oÕr j, ksmojk ;dmh ld¾hlaIuj tajdhska neyer lsÍu i|yd idudkHfhka mßKdul oÕr f;f,ys .s,ajd

;nkq ,efí' fï i|yd fhdod .kakd f;,a j¾.hg my; .=Kdx. mej;sh hq;=h'

1' úoHq;a mßjdrlhla ùu' 2' ;dm ikakdhlhla ùu'

3' by< ;dmdxlhla ;sîu' 4' by< ú';d'Od w.hla ;sîu'

úÿ,s n, iïfm%aIKh

( Transmission of electric power)

n,d.drhl ksmojkq ,nk úÿ,sh ÿr neyer fmfoiaj,g iïfm%aIKh lsÍu i|yd w;s úYd, È.lska hq;a /yeka Ndú;

lsÍug isÿfõ' fuu /yeka j, we;s úoHq;a m%;sfrdaOh fya;=fjka Yla;sh wmf;a hhs' P = I2R wkqj fmkS hkafka R wvq

lsÍfuka CIu;d ydksh wvq l, yels njhs' tfy;a R = l/A wkqj fmkS hkfka R wvq lsÍug kï uy;ska jeä b;d

fyd| ikakdhl lïì Ndú; l, hq;= njhs' fuh wd¾Ól jYfhka wjdisodhlh' ;j o P = I2 R wkqj fmkS hkafka

CIu;d ydksh úYd, jYfhka wvq lsÍfï yelshdjla Odrdjg we;s njhs' fï i|yd Odrdj wvq l, hq;=h' fuh isÿ

lrkqfha wêlr mßKdul fhdod fjda,aàhh;dj by< kexùu u.sks' ̂ fuúg Odrdj wvqfõ& fufia by< fjda,aàh;djla

yd l=vd Odrdjla iys;j ÿr neyer m%foaYj,g iïfm%aIKh lrk úÿ,sh bkamiq wjlr mßKdul fhdod mshjfrka

mshjr  fjda,aàh;dj wvq fldg mßfNdackh i|yd fnod yßkq ,efí'
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j¾. uOHkH uQ, w.h

( Root mean square value)

m%;Hdj¾; fjda,aàh;djl fyda Odrdjl w.h ld,h iuÕ ksrka;rfhka WÉpdjpkh fõ' tneúka hï wdldrhl

uOHkH w.hla ie,lSug wmg isÿfõ' flfi jqj o tla pl%hla ;=, fjda,aàh;djfha fyda Odrdfõ idudkH w.h Y=kH

nj fmkS hhs' tneúka Y=kH fkdjk w.hla ,nd .ekSu i|yd ^jdhq wKq i|yd j¾. uOHkH uq, m%fõ.hla Ndú;

lrk fia& j¾. uOHkH uq, w.hla fhdod .kq ,efí'

j¾. udOHkH uq, w.h (r.m.s), WÉp w.hg (max) my; mßÈ iïnkaO fõ'

Vrms = Irms =

m%;Hdj¾; Odrd yd fjda,aàh;d iïnkaO iólrK j,§ fhdod .efkkafka rms w.hhs'

j¾. uOHkH uQ, Odrdj w¾: ±laùu

( Definition of root mean square current)

Vmax

2

Imax

2

hï m%;sfrdaOhla ;=,ska m%;Hdj¾; Odrdjla .,d hk úg isÿjk CIu;d W;ai¾cKhg iudk CIu;d W;ai¾ckhla

tu m%;sfrdaOh ;=, isÿl, yels ir, Odrdj uq,a m%;Hj¾; Odrdfõ j¾. uOHkH uQ, Odrdj f,i w¾:

pl%hla

Vmax

t

Imax

t

pl%hla

I



Samitha Ratnayake - 16 - Innovative Physics

wNHdi

01. my; tla tla wjia:dj hgf;a ab m%;sfrdaOh ;=, fma%ß; Odrdfõ ÈYdj ks¾Kh lrkak'

i. S iaúÉph ixjD; lrk fudfydf;a§"

ii. S iaúÉph ál fõ,djla jid ;nd kej; újD; lrk fudfydf;aÈ"

iii. S iaúÉph jid ;nd B oÕrh A foig p,kh lrk úg"

iv. S iaúÉph jid ;nd R m%;sfrdaOh wvq lrf.k hk úg"

02. rEmfha ±lafjk mßÈ ldâfndaâ nghla u; A yd B keu;s mßjrKh

lrk ,o ikakdhl oÕr folla m%;súreoaO w;g T;d ;sfí' A oÕrfha a
yd b fofl,jr fjda,aàh;d iemhqulg iïnkaO lsÍu u.ska ta ;=,ska

Odrdjla hjkq ,efí' my; tla tla wjia:dj,§ R m%;sfrdaOh ;=, fma%ß;

Odrdj jfï isg ol=Kgo ke;fyd;a ol=fKa isg jugo hkak fya;= iys;j

myokak'

i. A ys Odrdj a isg b olajd jk w;r th ld,h iuÕ jeä jk úg"

ii. A ys Odrdj a isg b olajd jk w;r th ld,h iuÕ wvq jk úg"

iii. A ys Odrdj b isg a olajd jk w;r th ld,h iuÕ jeä jk úg"

iv. A ys Odrdj b isg a olajd jk w;r th ld,h iuÕ wvq jk úg"

03. rEmfha ±lafjk mßÈ iudka;r ;yvq Odß;%lhl ;yvq fol ikakdhl

lïìhlska tlsfklg wE|d ;sfí' fuu ikakdhl lïìfha mqvqj isria

jk w;r olajd we;s pqïnl O%ej u.ska we;s lrk lafIA;%hg ,ïnlo fõ'

pqïnl O%ej fol mqvqj foig iudk fõ.j,ska p,kh lrk úg Odß;%lfha

l=uk ;yvqj Oko l=uk ;yvqj iDK o hkak meyeÈ,s lrkak'

04. ;gq mrdih ( wing  span )  40 m  la jQ .=jka hdkhla  360 km h–1  l fõ.fhka ;sria ÈYdjla Tiafia mshdir

lrhs' mDÓú pqïNl lafIa;%fha isria ixrplh 5.4 × 10-5 T  kï ;gqj, fofl,jr w;r fm%aß; ú'.d'n

fidhkak'

05. È. 10cm jk iDcq ikakdhl oKavla i%dj >k;ajh 4.0 T  jk taldldr pqïNl lafIa;%hlg ,ïNlj

ksYap,;djfha isg .=re;ajh hgf;a ksoyfia my<g jefÜ' th 5 m  la my<g jegqKq fudfydf;aÈ tys

fofl,jr fm%aß; ú'.d'n fidhkak'

06. jD;a; f,day ;eáhl ;,h B i%dj >k;ajfhka hq;= taldldr pqïNl lafIa;%hlg ,ïNl jk fia ;nd ;sfnhs'

0.20m wrhla we;s ta ;eáh tys ;,hg ,ïN f,i flakaøh yryd hk wlaIhla jgd ;;amrhg mßN%uK 5 l

iS>%;djfhka N%uKh fõ' ;eáfha flakaøh;a .eáh;a w;r ú'.d'n,h" 1.0 mA  Odrdjla f.k hk 10 
m%;sfrdaOhla yryd we;s úNj wka;rfhka ix;=,kh fõ kï B  fidhkak'

07. 1.2 m  È. f,day .rdÈ we;a;djQ frdaohla tys ;,hg ,ïNl 5 × 10–5 T  i%dj >k;ajfhka hq;= jQ pqïNl

lafIa;%hl N%uKh l, úg frdaofha wlaIh;a .eáh;a w;r  10–2 V  ú'.d'n la fm%arKh fjhs' frdaofha N%uK

iS>%;dj fidhkak' jeä;r úNjh ;eáfha .eáfha § we;s ùu i|yd ;eáh N%uKh úh hq;= ÈYdj;a' pqïNl

lafIa;%h fhduq úh hq;= ÈYdj;a rEm igykl meyeÈ,s f,i olajkak'

08. mdmeÈhla   9 kmh–1  l fõ.fhka mÈk úg vhskfudajl fm%aß; ú'.d'n  3V  kï tys fõ.h  15km h-1  jk úg

fm%aß; ú'.d'n l=ula jkq we;a o@

09. jg 2000 lska iukaú; oÕrhla yryd  0.01 s  ld,hla ;=<  200 V  fm%aß; ú'.d'n la yg .kS kï oÕrh yryd

pqïNl i%djfhys isÿ jQ fjki fidhkak'



Samitha Ratnayake - 17 - Innovative Physics

10. 10 cm  × 5 cm  udk we;s iDcqfldaKdi%dldr lïì oÕrhl fmdg 100 la we;' th  0.1 T  i%dj >k;ajhlska hq;=

pqïNl lafIa;%hlg wNs,ïNj ;nd 0.05 s  ld,hl § pqïNl lafIA;%fha úYd,;ajh  0.05 T  olajd wvq lf,a

kï oÕrfha fm%arKh jk ú' .d' n fidhkak'

11. 8 cm  ×  2cm  udk iys; iDcqfldaKdi% lïì mqvqjla" i%dj >k;ajh  0.5 T   jQ taldldr pqïNl lafIa;%hlg

wNs,ïNj ;nd pqïNl lafIa;%fha úYd,;ajh 0.02 T s–1  ksh; iS>%;djhlska wvq lrkq ,efí' mqvqfõ m%;sfrdaOh

1.6 kï" mqvqfjka ;dmh W;ai¾ckh jk iS>%;dj fldmuK o@

12. lafIa;%M,h 50 cm2  jk oÕrhla i%dj >k;ajh 0.2 T jk taldldr pqïNl lafIa;%hl ;nd ;sfnhs' oÕrfha

;,hg we¢ ,ïNlh lafIa;%h iuÕ 600 l fldaKhla idohs' 0.02 s ld,hla ;=, pqïNl lafIa;%h taldldrj

Y=kH olajd wvq l,fyd;a oÕrfha fm%aß; ú'.d'n fidhkak'

13. ish ;,hg ,ïNl taldldr pqïNl lafIa;%hl ;U uqÿjla ;nd ;sfnhs' uqÿfõ úIalïNh  20 cm  la jk w;r

th idod we;s lïìfha yrialv úIalïNh 2 mm  fõ' uqÿj ;=, fm%aß; Odrdj 10 A ùu i|yd pqïNl lafIa;%hl

ld,h iuÕ fjkia l, hq;af;a flfia o @ ;Uj, m%;sfrdaOl;dj 1.7 × 10–8  m  fõ'

14. wrh 10 cm o m%;sfrdaOh 4  o jk jD;a;dldr ixjD; lïì mqvqjla tys ;,h taldldr pqïNl lafIa;%hlg

,ïNlj ;nd we;' pqïNl lafIa;%fha i%dj >k;ajh 10–2 T s–1 taldldr iS>%;djhlska fjkia fõ kï"

i. fm%aß; ú'.d'n

ii. 10 s l§ mqvqfõ W;ai¾ckh jk Yla;sh fidhkak'

15. rEmfha ±lafjk mßÈ me;a;l È. a = 0.2 m jQ iup;=ri%dldr lïì mqvqjla

i%dj >k;ajh 0.15T jQ mDÓú pqïnl lafIa;%hg ,ïnlj ;nd ;sfí' lïì

mqvqfõ yd th ixfõ§ mßmQ¾K weógrhg iïnkaO lrk lïì j, uq¿

m%;sfrdaOh 0.5 fõ' rEmfha ±lafjk wdldrfha F n, folla wdOdrfhka

lïì mqvqfõ j¾.M,h ËKslj Y=kH olajd f.k tkq ,nhs kï weógrh

;=,ska .,d hk wdfrdamK m%udKh fidhkak'

16. i%dj >k;ajh B  jQ pqïNl lafIa;%hl ;enQ wrh r  jk ikakdhl mqvqjla  R
m%;sfrdaOhlg wEod we;s wdldrh rEmfha ±lafõ' mqvqfõ ;,h lafIa;%hg ,ïNl

jk w;r tys m%;sfrdaOh fkd.sksh yels ;rï fõ'  t  ld,hla ;=, lafIa;%h

taldldrj Y=kH olajd wvq lf,a kï  R  yryd .,k Odrdj fidhkak' fuu

Odrdfõ ÈYdj l=ula o@

17. È.= mßKd,sld o`.rhl wrh  2.5 cm  o fmdgj,a .Kk 100 cm –1  o fõ' wrh 5.0 cm  jk jD;a;dldr lïì

mqvqjla"mßKd,sld o`.rhg msg;ska" tys ueo iuñ;slj ;nd we;af;a" mßKd,sldfõ;a" lïì mqvqfõ;a wlaI

iumd; jk mßÈh' mßkd,sld o`.rfhys Odrdj 1.0 A  isg 0.50 A  olajd 10 ms  ld,hla ;=, taldldrj  wvq

lf<a kï" mqvqfjys fm%arKh jk ú'.d'n fidhkak'

18. È.= mßkd,sldjl 30 cm  os. fldgil fmdg 2000 la we;" tys uOHfha fmdg 300 la iy j¾.M,h

1.2 × 10–3 m2 jk taldlaIsl me;e,s lïì o`.rhla we;' mßkd,sldj ;=<ska .,k Odrdj  0.25 s  ld,hla ;=,§

+ 2 A  isg – 2 A  olajd fjkia lf,a kï o`.rfha fm%arKh jk ú'.d'n fidhkak'
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19. ish ;,h isria jk fia my;g fy<k ,o ;U ldishla taldldr pqïNl lafIa;%hlg we;=¿ fjhs' lafIa;%h

ldisfha ;,hg ,ïNl tlla nj i,ld ldisfha ;ajrKh fjkia jk whqre myokak'

20. i%dj >k;ajh B jk ;sria taldldr pqïNl lafIa;%hla we;s m%foaYhla ;=,g mdohl È.  l  jk iup;=ri%dldr

f,day rduqjla" tys ;,h isriajo pqïnl lafIa;%hg ,ïNlj o isák fia my<g jefÜ' f,day rduqfõ m%;sfrdaOh

R  yd ialkaOh  m  kï rduqfõ by, mdoh pqïNl lafIa;%hg we;=¿ ùug fmr rduqj wh;a lr .kakd

wdka; m%fõ.h"     nj fmkajkak'

21. i%dj >k;ajh 1.0 T jQ pqïNl lafIa;%hla ;=, ;sfnk È.  1.0 m  yd m<,  0.5 m  jk

iDcqfldaKdi%dldr lïì mqvqjla 3 ms–1  m%fõ.fhka tys È.g iudka;r jQ ÈYdjla

Tiafia lafIa;%fhka bj;g wÈkq ,efí' lïì mqvqfõ ;,h pqïNl lafIa;%hg ,ïnl

jk w;r mqvqfõ uq¿ m%;sfrdaOh  1.5   fõ' mqvqfõ fm%arKh jk Odrdj fidhkak'

22. rEmfha ±lafjk mßÈ m%foaY folla ;=, fjkia pqïnl lafIa;% folla

mj;ajd ;sfí' a,b,c,d keue;s È. yd m<, ms<sfj,ska 40 cm yd 10 cm jQ

iDcqfldaKdi%dldr lïì mqvqjla tys ;,h pqïnl lafIa;% folgu ,ïnl

jk mßÈ ;nd ;sfí' mqvqjg ol=Kq ÈYdjg 20 cm s-1 l ksh; m%fõ.hla ,nd

ÿka úg c yd b ,ËH w;r úNj wka;rh (Vc - Vb) fidhkak' mqvqfõ tall

È.l m%;sfrdaOh 2cm-1 g fõ'

23. rEmfha olajd we;s mqvqj ;=, fm%aß; Odrdj 1 mA  ùu i|yd V0  ys w.h

l=ula úh hq;= o@ iu;=ri%dldr lïì mqvqfõ m%;sfrdaOh 1   jk w;r

PQ yd OS  lïì fldgia j, m%;sfrdaOh fkd.sKsh yelsh' B = 2 T fõ'

24. rEmfha ±lafjk i%dj >k;ajh B jk taldldr pqïNl lafIa;%hg ,ïNlj XY  ikakdhl oKav  U  m%fõ.fhka

olajd we;s ÈYdjg p,kh flf¾'

i. XY ys w.% w;r fm%aß; ú'.d'n ys úYd,;ajh yd ÈYdj fidhkak'

ii. >¾IKhla fkdue;s kï  XY  ys p,s;hg úreoaO n,hla fhfoao@

iii. mßm:fha tlu m%;sfrdaOh  R  kï  K  ixjD; l, úg mßm:fha .,k

Odrdj fldmuK o@

iv. ±ka R m%;sfrdaOfha Yla;sh W;ai¾ckh jk iS>%;dj l=ula o@

v. XY  u; ±ka n,hla fhfoao @ fhfoa kï tys ÈYdj l=ula o@

vi. XY  p,kh lsÍug ±ka ld¾h l, hq;= o@ l, hq;= kï tu ld¾hh lsÍfï iS>%;dj fldmuK o@

vii. fuu m%;sM,h Ndú; fldg lafIa;%hlg ,ïnlj ;enQ  I  Odrdjla f.k hk ikakdhlhla u; n,h

F   =  B I l nj idOkh lrkak'

Rmg
B2l2
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25. (a) rEmfhys ±lafjkafka wrh a yd b (a > b) jk

jD;a;dldr ikakdhl j,¨ folla fkd.sKsh yels

wNHka;r m%;sfrdaOhla iys; l=vd lïì follska

tlsfkl iïnkaOlr we;s wldrhhs' (b) rEmfhys

±lafjk moaO;sh idod we;af;a (a) rEmfha msg;ska

we;s l=vd j,,a, we;=,g keùfuks' (c) rEmfhys

±lafjk moaO;sh idod we;af;a (a) rEmfha msg;ska we;s l=vd j,,a, 1800 lska yerùfuks' moaO;s ;=ku ;nd

we;af;a K iS>%;djhlska ld,h iuÕ fjkia jk pqïnl i%dj >k;ajhla we;s m%foaYhl kï yd lïìfha tall

È.l m%;sfrdaOh  kï tla tla wjia:dfõ§ fma%ß; Odrdj fidhkak'

26. AB, CD, EF yd XY hk taldldr k.ak ksfl%daï lïì

i;rla tlu yrialv lafIa;%M,fhka hqla; fõ' AB,
CD yd EF  tlg iïnkaO lr rEmfha fmkajd we;s

mßÈ pqïNl lafIa;%hlg ,ïNlj ;nd we;' XY lïìh

AB ydCD lïì iuÕ iam¾Yj ;nd we;s w;r th EF
g iudka;r fõ' ±ka  XY  ol=Kq foig  2 ms–1  ksh;

fõ.fhka p,kh lrkq ,efí'

ld,h t  =  0  jk úg  XY  lïìh EF  iuÕ b;du lsÜgqfjka iïmd; jk w;r EF  ;=,ska .,k  Odrdj  2mA
fõ' EF  ys È. 0.5 m kï 0.25 s ld,hlg miq  EF ;=,ska .,k Odrdfõ úYd,;ajh yd ÈYdj fidhkak'

27. È.= iDcq wl=Kq ikakdhlhla j¾.M,h  2 m2  jk iDcqfldaKdi%dldr f,day cfka,hla yd tlu ;,fha ;sfí'

cfk,a rduqfõ flakaøh wl=Kq ikakdhlhg  4 m  ÿßka we;' wl=Kq ikakdhlfha Odrdj  3 × 1010 A s–1  ksh;

iS>%;djhlska by< k.S kï cfk,a rduqj jgd fm%arKh jk úoHq;a .dul n,h ks¾Kh lrkak' wl=Kq

ikakdhlfhka ´kEu fudfyd;l we;sjk pqïNl lafIa;%h rduqfõ  lafIa;%M,h mqrd tl iudk hehs

Wml,amkh lrkak' (0  =  4  × 10–7 H m–1 )

28. rEmfha ±lafjk mßÈ m<, L jk mßÈ keuQ ikakdhl lïìhla

u; >I_Kfhka f;drj p,kh úh yels ialkaOh m jQ lïìhla

kxjd ;sfí' i%dj >k;ajh B jQ taldldr pqïnl lafIa;%hla

lvodisfha ;,hg ,ïnlj lvodish ;=,g fhdod oKavg V0

m%fõ.hla ,nd § ksoyia lrkq ,efí'

i. oKafâ fõ.h V jk fudfydf;aÈ ta u; l%shd lrk pqïnl n,h i|yd m%ldYkhla ,nd .kak'

moaO;sfha tlu m%;sfrdaOh oKafâ m%;sfrdaOh jk R nj i,lkak'

ii. oKav ksYap, jk úg ljr ÿrla .uka lr ;sfío @
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29. rEmfha ±lafjk  XY  ikakdhl oKavg" b;sß ikakdhlj,g ,ïNlj fndfyda ÿr

.=re;aj hgf;a isriaj my<g p,kh úh yel' oKav ksYap,;djfha isg w; yßk

w;r tys ialkaOh m  yd È.  l  fõ'

i. a. p,s;h wrUd t   ld,hlg miq oKafâ fofl,jr fm%aß; ú'.d'n,h

fldmuKo@

b. ld,h iuÕ fï fm%aß; ú'.d'n,h fjkiajk whqre m%ia:dr .;

lrkak'

c. ld,h t  jk fudfydf;a  K  h;=r jikq ,efí we;s jk Odrdj l=ula o@

d. h;=r jeiQ fudfydf;a ikakdhlh u; p,s;hg úreoaOj fhfok n,hl=ulao@

e. bkamiq we;s jk p,s;fha§ ikakdhlh t<fUk Wmßu m%fõ.h l=ula o@

 ii. m  =  1 kg ,  l  =  1m,  R  =  5   yd  B  =  1 T  kï ikakdhlh p,s;hg ksoyia fldg"

 a. 3 s lg miq tys m%fõ.h l=ula o@

 b. fm%aß; ú'.d'n,h l=ula o@

 c. fï fudfydf;a h;=r jikq ,efí' we;sjk Odrdj l=ula o@

 d. ikakdhlh u; p,s;hg úreoaOh fhfok n,h l=ula o@

 e. fï fudfydf;a  XY  ys ;ajrKh l=ula o@

 f. bkamiq p,s;fha § ikakdhlh t<fUk Wmßu m%fõ.h l=ula o@

 g. ikakdhlfha p,s;h i|yd m%fõ. - ld, m%ia:drhla we| tys tla tla fldgiaj,g wkqrEm Yla;s

mßKduk meyeÈ,s lrkak'

 iii. h;=r jikq ,nkafka p,s;h wrUd"

a. 5 s  g miq kï"

b. 10 s miq kï" by; ( ii )  ys fldgiaj,g kej; ms<s;=re imhkak'

30. ;srig  fldaKhla wdk; iqug ikakdhl mS,s folla

u; r|jd we;s È. L, ialkaOh m yd m%;ssfrdaOh R jQ

f,day oKavla rEmfha ±lafõ'

isriaj my,g l%shd lrk i%dj >k;ajh B  jQ taldldr

pqïnl lafIa;%hla ;=< oKav r|jd th ksYap,;djfha

isg ksoyia lrkq ,nhs' oKav yer wfkla iEu fldgilu

m%;sfrdaOh fkd.sKsh yelsh'

i. oKafâ fma%ß; Odrdfõ ÈYdj a isg b foigo @ b isg a foigo @

ii. oKafâ wdka; m%fõ.h fidhkak'

iii. wdka; m%fõ.h w;am;a lr .;a miq oKav ;=, fma%ß; Odrdj fidhkak'

iv. wdka; m%fõ.h w;m;a lr .;a miq úoHq;a Yla;sh ;dmh njg mßj¾;kh jk iS>%;dj fidhkak'

v. oKav u; .=re;ajh úiska ld¾h lsÍfï iS>%;dj fidhkak' ^ fuu ms<s;=r ( iv ) ys ,o ms<s;=r iuÕ

ii|kak &
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31. rEmfha ±lafjkafka  2 V negßhlg iïnkaO fldg we;s w¾O jD;a;dldr lïì

mqvqjla tys ;,h taldldr pqïNl lafIa;%hlg ,ïNl jk fia ;nd we;s whqrehs'

jD;a;dldr mqvqfõ wrh 0.20 m  o m%;sfrdaOh 2.0 o fõ' pqïNl lafIA;%fha

úYd,;ajh 82 T s–1  iS>%;djfhka wvqfõ'

i. mqvqfõ fm%aß; ú'.d'n,fhys úYd,;ajh yd ÈYdj fidhkak'

ii. mqvqfõ .,k Odrdj l=ula o@

iii. pqïNl lafIa;%fhys ÈYdj m%;súreoaO jqks kï mqvqfõ .,k Odrdj l=ula

fõo @

32. f,day oKavla tys uOH ,laIfha § lvodisfha ;,h ;=<g .uka lrk isria f,day

wlaI oKavl fl,jrlg új¾;ksh lr we;af;a rEmfha ±lafjk mßÈ oKafâ

fofl,jr wp, f,day uqÿjla  ( R )  iam¾Y lrñka lvodisfha ;,fhys ksoyia

f,i N%uKh ùug oKavg yels jk mßÈh'

fuu ieleiau ;nd we;af;a pqïNl i%dj >k;ajh 0.1 T jk isriaj lvodish

;=<g .uka lrk taldldr pqïNl lafIa;%hla ;=< h'

i. oKafâ È. iy m%;sfrdaOh ms<sfj,ska 28 cm  iy 0.4   kï o ieleiafï b;sß iEu fldgilu

m%;sfrdaOh fkd.sKsh yels ;rï l=vd kï o fuu oKav ;;amrhg N%uK 100 l ksh; iS>%;djhlska

N%uKh jk úg wlaI oKav iy uqÿj w;r ckkh jk ú'.d'n .Kkh lrkak'

ii. uqÿj iy wlaI oKav yryd iïnkaO lr we;s 1 W, 1 V  úÿ,s n,anhla tys iïmQ¾K §ma;sfhka ±,aùug

kï by; ( i )  ys i|yka l< oKav ljr iS>%;djhlska N%uKh l, hq;= o@

iii. tla oKavla fjkqjg ta yd iudk o~q úYd, ixLHdjla by; olajd we;s wdldrfhkau ieleiaug

iïnkaO l,fyd;a tu o~q is,a, jvd wvq iS>%;djlska N%uKh lr  ( ii ) ys i|yka wdldrhg iudk

§ma;shla ,nd.; yelso @ Tfí ms<s;=r meyeÈ,s lrkak'

33. ;dm Odß;dj fkd.sKsh yels úoHq;a mßjdrl øjHhlska ieÈ n÷kl 300C ys we;s c,h 0.5kg wka;¾.; fõ'

j¾.M,h 5×10-3 m2 jQ jg 100 lska iukaú; 0.06 kg ialkaOfhka hq;a ikakdhl oÕrhla n÷fka m;=f,a tys

;,h ;sria jk mßÈ ;nd we;' isriaj by,g l%shd lrk pqïnl lafIa;%hla tu m%foaYfhys we;s lrkq ,efí'

t = 0 isg t = 0.2 s olajd pqïnl lafIa;%h Y=kHfha isg taldldrj 0.8T olajd jeä lrk w;r t = 0.2 s isg

t = 0.4 s olajd th kej; taldldrj Y=kH olajd wvq lrkq ,efí' fuu pl%sh l%shdj,sh 12000 jdrhla isÿ lf,a

hehs is;kak' ikakdhl oÕrfha m%;sfrdaOh 1.6 jk w;r th idod we;s øjHhfha úYsIaG ;dm Odß;dj

500 Jkg-1 K-1 fõ' c,fha úYsIaG ;dm Odß;dj 4200 Jkg-1 K-1 kï c,fha wjidk WIaK;ajh fidhkak' ;dm

ydks fkdi,ld yßkak'

34. wrh  r   jQ  ACD  w¾O jD;a;dldr lïì mqvqj tys ;,h i%dj >k;ajh B jk

taldldr pqïNl lafIa;%hlg ,ïNl jk mßÈ  ksh; fldaKsl m%fõ.hlska

N%uKh flf¾' mqvqfõ m%;sfrdaOh R  fõ'

i. flakaøfha  fldaKhla wdmd;kh lrk flakaøsl Lkavhl j¾.M,h

1$2 r2  f,i i,ld mqvqfõ fm%aß; Odrdj i|yd m%ldYkhla ,nd .kak'

ii. pqïNl lafIa;%hg mqvqj we;=¿ jk úg;a th bka msgjk úg;a fm%aß;

Odrdj, ÈYd ks¾Kh lrkak'

iii. wdj¾; ld, folla ;=, fm%A¾; ú'.d'n yd ld,h w;r m%ia:drh w¢kak'
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35. j¾.M,h  400 cm2  jk iDcqfldaKdi%dldr lïì o`.rhl fmdg  300  la we;' fuu o`.rh  1 T  i%dj

>k;ajhla  we;s taldldr pqïNl lafIa;%hlg wNs,ïn f,i ;,h mj;sk mßÈ tys wlaIh jgd úkdählg jg

1800  l iS>%;djfhka N%uKh fõ' tys fm%aß; ú' .d' n' ys WÉp w.h fldmuK fõ o@

36. wrh  20 cm  jQ fmdg  500  lska hq;= jD;a;dldr lïì o`.rhla" i%dj >k;ajh 0.01 T  jk taldldr pqïNl

lafIa;%hlg ,ïnl jQ úIalïNhla jgd lerfla'o`.rfhys fm%arKh jk Wmßu ú' .d' n'  2 V  jk úg o`.rfha

fldaKsl m%fõ.h fidhkak'

37. 200 W  laIu;djhla we;s fudagrhl wdfïpr o`.rfha m%;sfrdaOh 5  fõ'

i. 120 V  m%Njhla hgf;a fudagrh l%shd lrk úg th weo .kakd Odrdj fldmuKo @

ii. fudagrfha úoHq;a m%;s.dul n,h l=ulao @

38. fudagrhla  110 V  m%Njhla hgf;a l%shd lrk úg we;s jk úoHq;a m%;s.dul n,h 100 V  fõ' wdfïpr Odrdj

8 A  fõ'

i. fudagrfha m%;sodk laIu;dj fldmuKo @

ii. wdfïpr o`.rfha m%;sfrdaOh fldmuKo @

iii. fudagrfha ld¾hlaIu;dj fldmuKo @

39. ir, Odrd fudagrhla 220 V m%Njhlska Èfjk úg WmÈk úoHq;a m%;s.dul n,h 210 V fõ' wdfïpr Odrdj

5.7 A kï fudagrfha ;dmh WmÈk CIu;dj fidhkak'

40. ir, Odrd fudagrhla 1500 rpm iS>%;djhlska N%uKh jk úg 110 V úoHq;a m%;s.dul n,hla Wmojhs'

fudagrh weo .kakd Odrdj 90 A kï th N%uKh lsÍug fhofjk jHdj¾;h fidhkak'

41. úoHq;a .dul n,h 100 V yd wNHka;r m%;sfrdaOh 5  jQ ir, Odrd m%Njhlska Èfjk fudagrhl wdfïpr

m%;sfrdaOh 15  fõ' úoHq;a m%;s.dul n,h 80 V kï"

i. wdfïpr Odrdj fidhkak'

ii. fudagrh ;=, ;dmh WmÈk CIu;dj fidhkak'

iii. m%Njfha wNHka;r m%;sfrdaO ;=, ;dmh WmÈk CIu;dj fidhkak'

iv. fudagrfha hdka;%sl CIu;dj fidhkak'

v. fudagrfha ld¾hCIu;dj fidhkak'

vi. moaO;sfha ld¾hCIu;dj fidhkak'

42. wjlr mßKdulhl m%odk fjda,aàh;djh  22 kV o m%;sodk fjda,aàh;djh  550 V  o fõ' oaú;shsl o`.rfha

fmdg ixLHdj" m%d:ñl o`.rfha fmdg ixLHdjg ork wkqmd;h fidhkak'

43. mßmQ=¾K mßKdulhl m%d:ñl o`.rfha Odrdj 2A o m%d:ñl yd oú;shsl o`.rfha fmdg ixLHd ms<sfj,ska  100
yd 20  fõ' oaú;shslfha Odrdj fidhkak'

44. mßKdulhl m%d:ñl yd oaú;shsl o`.r fofla fmdg ixLHd ms<sfj,ska  1000 yd 3000 fõ'm%d:ñl o`.rhg

80 V  m%;Hdj¾; fjda,àh;djhla m%odkh l, úg oaú;shslfha tla tla fmdg yryd fm%aß; ú' .d' n' fidhkak'

45. mßKdulhla 140 W,  24V úÿ,s mykla ±,aùug fhdod .kq ,efí' tys m%d:ñlhg 240 V m%;Hdj¾;

fjda,àh;djhla yd  0.7A  Odrdjla imhkq ,efí kï mßKdulfha ld¾hlaIu;dj fldmuKo @
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46. mßKdulhl m%d:ñlfha jg .Kk 350 o oaú;shslfha jg .Kk 2000 o fõ' m%d:ñlhg Vp =  170 Cos (t)
fjda,aàh;djla imhkafka kï oaú;sl fjda,aàh;djfha j¾. uOHkH uq, w.h fidhkak'

47. rEmfha olajd we;s mßKdulfha Ndr m%;sfrdaOh RL = 50 jk w;r

N1 : N2 = 5 : 2 fõ' m%d:ñl fjda,aáh;djfha rms w.h (Vs) 80V jk

úg Ndr m%;sfrdaOh yryd iïnkaO lr we;s wê m%;sfrdaO

fjda,aÜógrhl mdGdxlh 25V (rms) fõ' Rs w.h fidhkak'

48. cj fmd<l isg 15 km  wE;ska  220 V  úNjhla hgf;a  800 kW  laIu;d b,ä ula we;s l=vd k.rhla msysgd

;sfí' cj fmdf<ys úÿ,sh ksmojkafka  440 V  fjda,aàh;djhla hgf;a h'/yeka j, m%;sfrdaOh  0.5 km–1

jk w;r k.rhg úÿ,sh iemfhkafka k.rfha we;s   4000 – 220 V  wjlr mßKdulhlsks'

i. /yeka j,§ ;dmh f,i Yla;sh ydks ùfï iS>%;djh fidhkak'

ii. cj fmdf<ys ksmoúh hq;= cjh fldmuKo @

iii. cj fmdf<ys we;s mßKdulh j¾.SlrKh lrkak'

49. 5 MW Odß;djfhka hq;a úÿ,s n,d.drhl 4.50 kV fjda,aàh;djla hgf;a ksmojkq ,nk úÿ,sh ie;mqï

400 la (6.44×105 m) wE;ska msysá k.rhlg iïfm%AIKh l, hq;=j ;sfí' fï i|yd fhdod .kakd /yekaj,

m%;sfrdaOh 4.5×10–4 m–1 kï yd úÿ,sh fnod yßkafka n,d.drh wi, we;s 4.50 kV – 500 kV wêlr

mßKdulhlska kï"

i. /yeka j,§ wmf;a hk CIu;dj fidhkak'

ii. by; CIu;d ydksh" ckkh l< CIu;djfhka ljr Nd.hlao @

iii. n,d.drfhys ksmojk ,o úÿ,sh 4.50 kV fjda,aàh;dj hgf;au iïfm%aIKh l<fyd;a u;=jk .eg¿j

l=ulao @

50. 10 V ir, úNj wka;rhla hgf;a m%;sfrdaOhla u.ska X iS>%;djfhka ;dmh ckkh lrhs'tu m%;sfrdaOh u.ska

X / 2 iS>%;djfhka ;dmh ckkh lrùug tys fofl<jr fhÈh hq;= m%;Hdj¾; úNj wka;rfha l=¿ w.h

fidhkak'
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MCQ

Time target : 20 minutes

01. vhskfudajl fm%aß; úoHq;a .dul n,h jk E   E = E0 Cos ( t ) u.ska fokq ,nhs' Wmßu úoHq;a .dul n,h

10 V yd ixLHd;h 50 Hz kï t =            s jk fudfydf;a§ úoHq;a .dul n,h jkafka"

1' 10 V 2' 5 3 V 3' 10 3 V

4' 5 V 5'       V

02. rEmfha ±lafjk ikakdhl mqvqjg ,ïnlj fhdod we;s pqïnl lafIa;%h ksh;

iS>%;djfhka jeäfõ kï AB yd CD ;=, fma%ß; Odrdj, ÈYdjka jkafka"

1' B isg A, D isg C 2' A isg B, C isg D
3' A isg B, D isg C 4' B isg A, C isg D
5' Odrdjla fkd.,hs'

03. rEmfha ±lafjk wjlr mßKdulfha m%d:ñlfha yd oaú;shslfha

fmdgj,a w;r wkqmd;h 20 : 1 fõ' m%d:ñlhg 240 V fjda,aàh;djla

imhd oaú;shslhg 6  m%;sfrdaOhla iïnkaO l, úg m%d:ñlfha

Odrdj jkafka"

1' 0.1 A 2' 0.14 A 3' 2 A
4' 10 A 5' 40 A

04. rEmfha olajd we;s 1 m È. PQ ikakdhl oKav 2 ms–1ksh; m%fõ.fhka

p,kh lsÍug wjYH ndysr n,h jkafka"

^ B = 2 T jk w;r PQ ys m%;sfrdaOh 2 fõ' &

1' 8 N 2' 6 N 3' 4 N
4' 2 N 5' 1 N

05. ialkaOh m, È. l yd m%;sfrdaOh R jQ ikakdhl oKavla rEmfha ±lafjk mßÈ ;srig 
fldaKhla wdk; iqug ikakdhl mS,s folla u; ,siaid hhs' i%dj >k;ajh B jk taldldr

pqïnl lafIa;%hla isriaj by,g fhdod we;akï oKav t<fUk wkjr; m%fõ.h

jkafka" ̂  mS,sj, m%;sfrdaOh fkdi,ld yßkak &

1' 2' 3'

4' 5'

06. tal flakaøsh tal ;, ikakdhl oÕr foll wrhka a yd b ( b a ) fõ' wNHka;r

oÕrfha m%;sfrdaOh R kï" ndysr oÕrh ;=, Odrdj O isg i olajd jeäl, úg wNHka;r

oÕrh yryd .,dhk wdfrdamKh jkafka"

1' 2' 3'

4' 5'

1
600

5
3

P

Q

mg Sin
RB2l2 Cos2

mg Sin2
RB2l2 Cos2

mgR Sin2
B2l2 Cos2

mgR Sin
B2l2 Cos2

mgR Sin
B2l2 Cos

B

0 ia
2

2 b R
0 ia

2

2 b R
0 iab
2 R

0 ib
2

2 a R
0 ib
2  R
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07. 10  m%;sfrdaOhlska hq;a ikakdhl mqvqjla yryd Bg ,ïnlj we;s i%djh ld,h iuÕ

fjkia ùu fya;=fjka mqvqfõ fm%arKh jQ Odrdj ld,h iuÕ fjkia jQfha rEmfha

mßÈh'

mqvqj yryd isÿjQ pqïnl i%dj fjki jkafka"

1' 2 Wb 2' 4 Wb 3' 6 Wb
4' 8 Wb 5' 10 Wb

08. ialkaOh m yd È. l jQ ikakdhl oKavla rEmfha ±lafjk mßÈ iqug iudka;r

;sria mS,s folla u; ;nd ;sfí' mS,s fol Odß;dj C jQ Odß;%lhlg wE|d we;'

i%dj >k;ajh B jQ taldldr pqïnl lafIa;%hla isriaj by,g fhdod oKavg

,ïnlj ksh; F ;sria ndysr n,hla fh¥úg oKafâ ;ajrKh jkqfha"

1' 2' 3'

4' 5' 0

09. V = 220 Sin (100t) jk m%;Hdj¾; fjda,aàh;d m%Njhlg 20  ndysr m%;sfrdaOhla iïnkaO l, úg

m%;sfrdaOh ;=, Odrdj Wmßu w.fha isg j¾. uOHkH uq, w.hg m;aùug .; jk ld,h jkqfha"

1' 2.5 s 2' 0.25 s 3' 2.5 × 10–3 s 4' 2.5 × 10–2 s 5' 2.5 × 10–1 s

10. ADC keue;s iudmdo ;%sfldaKdldr lïì rduqjg hï m%;sfrdaOhla ;sfí' tys ;,hg

,ïnlj taldldr pqïnl lafIa;%hla fhdod olajd we;s mßÈ v ksh; m%fõ.hlska th

wÈkq ,nk úg mqvqj ;=, fm%aß; Odrdj jvd;a fyd¢ka ksrEmKh jkafka" ̂  t = 0 È DC
odrh pqïnl lafIa;%h werfUk iSudfõ mej;=ks hehs i,lkak' &

1' 2' 3'

4' 5'

F
m+BlC

F
m+B2lC

F
m+B2l 2C

F
m+B2l 2C2

i

t

t

i
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ms<s;=re

1. i.   b isg a ii. a isg b iii. b isg a iv. b isg a

2. i.    ol=fKa isg jug ii.   jfï isg ol=Kg iii. jfï isg ol=Kg iv. ol=fKa isg jug

3. 2 ;yvqj Ok fõ' 4. 0.216 V 5. 4 V 6. 1.6 × 10–2 T

7. 44.2 rev s–1 8. 5 V 9. 10–3 Wb 10. 0.5 V

11. 6.4 × 10–10 W 12. 25 mV 13. 1.08 Ts–1 14. i. 0.31 mV

ii. 2.47 × 10–7 J 15. 1.2 C 16.           , P isg Q 17. 1.2 mV

18. 0.048 mV

19. lafIa;%hg we;=¿ jk úg;a bka msg jk úg;a ;ajrKh" g g jvd wvq fõ' lafIa;%h ;=,§ ;ajrKh g g iudk fõ'

21. 1 A 22. – 4.2 V 23. 2 × 10–2 ms–1 24. i. B l u

ii. ke;' iii. B l u R iv. B2 l2 u2 / R
v. Tõ  u   g m%;súreoaO ÈYdj vi. Tõ  B2 l2 u2 / R

25. a. b. c.

26. 1 mA 27. 3000 V 28. i. B2 L2  V/R ii. V0Rm/B2 L2

29. i. a. B l g t c. B l g t / R d. B2 l2 g t / R ii. a. 30 ms–1

b. 30 V c. 6 A d. 6 N e. 4 ms–2

f. 50 ms–1 iii. a. 50 ms–1 b. 50 V c. 10 A

d. 10 N e. 0 ms–2 f. 50 ms–1 iv. a. 100 ms–1

b. 100 V c. 20 A d. 20 N e. – 10 ms–2

f. 50 ms–1 30. i. a isg b ii. iii.

iv. v. 31. i. 5.2 V ii. 3.58 A

iii. 1.6 A 32. i. 0.616 V ii. 178.6 rev s–1

33. 35.60  C 34. 35. 2261.9 V 36. 10 rad s–1

37. i. 1.67 A ii. 111.67 V

38. i. 800 W ii. 1.25  iii. 90.9 % 39. 57 W

40. 63 Nm 41. i. 1 A ii. 15 W iii. 5 W

iv. 80 W v. 84.2 % vi. 80 % 42. 0.025

43. 10 A 44. 0.08 V 45. 83.33 % 46. 687 V

47. 87.5  48. i. 600 kW ii. 1400 kW iii. 440 – 2000 V wêlr

49. i. 58 kV ii. 1.16×10–2 iii. uq¿ CIu;dju mdfya /yekaj,§ wmf;a hhs'

50. 10 V

r2B
Rt

1
2

Br2

R

mgR tan 
B2L2 cos 

mg tan 
BL

m2g2 R tan2 

B2L2

m2g2 R tan2 

B2L2

k ( a2 + b2 )

2 ( a + b )

k ( a – b )

     2 

k ( a – b )

     2 
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01. 2 02. 1 03. 1 04. 4 05. 3

06. 1 07. 1 08. 3 09. 3 10. 2
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