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udkj lghq;= i`oyd
bf,lafg%dksl Wmdx.

⌂ úúO bf,lafg%dksl Wmdx. j¾. y÷kdf.k .=K wkqj Ndú; lsÍu"

⌂ tÈfkod lghq;= myiqfjka bgq lr.ekSu  i|yd vfhdav j¾."
g%dkaisiag¾" Odß;%l yd m%;sfrdaOl Ndú; lsÍu"

⌂ kQ;k bf,lafg%dksl Wmdx. f,i ix.Dys; mßm: y÷kdf.k tA
weiqfrka j¾Ol yd ixLHdxl mßm: wjia:d ieliSu"

⌂ m%;Hdj¾; Odrd iDcqlrKh yd Odrd iqug lsÍfï l%fudamdhhka yd
Wmdx. WÑ; mßÈ fhdÞ.ekSu"

⌂ ikaksfõokfha úúO úldYkhka" Wmdx. yd mßm: y÷kd.ksñka
tAjd jeä ÈhqKq lsÍu"

ms<sn| j wkafõIKh lsÍug wjYH"

4

fuu mdvu yeoEÍfuka miq j Tng"

     ksmqK;d ,nd .ekSug yelsjkq we;'
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bf,lafg%dak p,kh

ulq ;a
bf,lfa gd% ka

 

4'1 rEmh - .=jkaúÿ,s hka;%h

ikakdhl yd mßjdrl :-

ikka dhlh ;<= ks  a úoH;q  a Odrdjl a .uk a
lÍs u i|yd wdfrdma K jdyl f,i lh%s d 
lrh's  tfy; a rn¾" m,a diáa l"a  fmd,;s kS  a yd 
wf,dya  wdÈfh a mrudK q fyd a wK q tlfs kl 
iy nkOa kj,ks  a ;Èk a ne£ mj;'S  tfyhks  a
tjek s øjHj, ,ys ,s ja  ne÷k q bf,lfa gd% ka  
fkdue;'  tu kis d tu øjH Tifa i a úoH;q  a
Odrdjloa  .uk a fkd lrh's  fuejk s øjH 
úoH;q  a mßjdrl f,i y÷kja h's

 
4'3 rEmh - is,slka ±,sihl iyixhqc
bf,lafg%dak ie,eiau'

   

21 jeks ishjfiys Ôj;a jk 
ñksid ;u ld¾hhka myiqfjka bgq 
lr.ekSug úúO ÈhqKq WmlrK 
Wmfhda.S lr.kshs' tA wkqj wkd.; 
f,dalfha idudðlhl= f,i Tng o 
bf,lafg%dksl WmlrKj,ska f;dr 
Ôú;hla .ek is;Su mjd wiSre jkq we;' 
Tfí ksfjfiys fukau mdif,ys o 
bf,lafg%dksl Wmdx. fh¥ WjdrK yd 
fuj,ï /ila ;sìh yels h' tAjd u`.ska 
wmf.a tÈfkod lghq;= myiqfjka bgq 
lr .; yels h'

tÈfkÞ lgh;q j= , § fhdÞ.k q
,nk úoH;q  a WjdrK fj; Odrdj f.k 
hkfa k a ikka dhlhk a h' ikka dhl f,i 
nyq, j Ndú; lrk f,dayuh 
u,Q øjHhkfa . a iúq fYIa  S ,CIKh jkfa k a
tu mrudKjq , ndyrs ;u Yl;a  s uÜgfï 
we; s bf,lfa gd% ka  kos yi a j p,kh úh 
yel s mßÈ ,ys ,s ja  ne| S ;îs uh'ss  t A whßq k a
kos yi a j p,kh úh yel s bf,lfa gd% ka  
fyj; a ulq ;a  bf,lfa gd% ka  úYd, .Kkl a
f,dya  ikka dhl i; = fõ'

fï k s i d  fuu k s oyi a  
bf,lafg%dak úoHq;a úNjhla hgf;a  

4'2 rEmh - ikakdhlhl  uqla;

 rEmjdyskS iy .=jkaúÿ,s hka;%" .Kl hka;%" ÿrl:k" bf,lafg%dksl 
Trf,daiq yd Yío úldYk hka;% jeks WmlrK fïjdhska iuyrls'

4'1udkj lghq;= i|yd bf,lafg%dksl Wmdx. 
y÷kd.ekSu'
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bf,lfa gd% kls  Wmdx. ilila Ís u i|yd w¾O 
ikka dhl ny,q j fhdÞ .k q ,nh's  i,s ls k"a  
c¾fïkhs ï wd§ u,Q  øjH fï w;r iúq fYIa  
i:a dkhl a .k'S  óg wu;rj f,â i,*a hâs " 
.e,hs ï wdikhâs " bkäa hï f*di*a hâs  jek s
ixfhd.a  o fuu .Khg wh; a fõ'  ±k a wm s
w¾O ikka dhlhl a jk i,s ls k a (Si) j, .K=  
i,ld n,uq' 

is,slka mrudKqfõ mrudKql l%udxlh 
14 ls' tys msg; ljpfha bf,lafg%dak 4 la 
msysgd we;s neúka ixhqc;djh 4 ls'  
tneúka is,slka mrudKqjla p;=ia;,Sh 
wdldrhg wi, we;s mrudKqq 4la iu`. 
iyixhqc nkaOk u`.ska bf,lafg%dak yjqf,a ;ndf.k iaMál ±,sila idohs' fuh 
4'3 rEmfhka ±lafõ' wvq WIaK;aj ;;a;aj hgf;a w¾O ikakdhl øjH úoHq;h 
ikakhkh fkd lrhs' tfy;a tys WIaK;ajh jeä jk úg iyixhqc nkaOkj, 
we;s bf,lafg%dak ie,lsh hq;= m%udKhla ksoyia ;;a;ajhg m;a fõ' tneúka 
fufia r;a jQ w¾O ikakdhl øjH úoHq;h ikakhkhg fm<fò'

wmøjH ñY% ùulska f;dr j we;s ixY=oaO is,slka yd c¾fïkshï jeks uQ,øjH 
ksi. w¾O ikakdhl kï fõ' fuu ksi. w¾O ikakdhl 4'3 rEmfha ±lafjk 
whqßka ±,sil wdldrfhka mj;S' r;a lsÍfï § is,slka ±,sij,ska uqla; jQ iEu 
bf,lafg%dakhlska u ±,sfia l=yrhla ne.ska we;s lrhs' tneúka fuu ;;a;ajhg 
m;a jQ is,slka j, l=yr yd ksoyia bf,lafg%dak úYd, .Kkla mj;S ̂4'4 - rEmh&'

ksi. w¾O ikakdhlj," ikakdhl;dj jeä lsÍug thg wmøjHhka f,i 
fjk;a uQ,øjH iq¿ m%udKhla  tla  lssÍfuka o l< yels h' fufia uQ,øjH 
tlalsÍu ud;%Kh hkqfjka ye`Èkafõ' is,slka fyda c¾fïkshïj,g wdiksla fyda 
fndafrdaka jeks uQ,øjH ud;%Kh l< 
yels fõ' w¾O ikakdhl ieliSfï § 
ud;%Kh lsÍfï l%u folla we;'

!  wdj¾;s;d j.=fõ v jeks ldKavfha 
ixhqc bf,lafg%dakj,ska fmdfydi;a 
fmdiamria" wdiksla jeks uQ, øjH iaj,am 
m%udKhla is,slka fyda c¾fïkshïj,g 

tla lr ud;%Kh lr.ekSfuka n  j¾.h 

fyj;a iDK (negative) j¾.fha w¾O 
ikakdhl ksmojkq ,nhs' 

w¾O ikakdhl

w¾O ikakdhl øjH ikakdhl yd mßjdrl øjH j,g w;r ueÈ .K=  fmkja h's  
f,dya df,dya  kñk a y÷kja k u,Q øjH fndfyduhl w¾O ikka dhl .K=  we;' 

 4'5 rEmh - n - j¾.fha w¾O ikakdhl

Si mrudKq

P mrudKq

4'4 rEmh - l=yr iy
uqla; bf,lafg%dak iys; is,slka

ksoyia bf,lafg%dak

ly= r

wu;r ksoyia bf,lafg%dak
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!  tfuka u wdj¾;s;d j.=fõ III jeks ldKavfha 
ixhqc bf,lafg%dak ysÕ" we¨ ókshï" fndafrdaka 
jeks uQ, øjH iaj,amhla is,slkaj,g tla lr 

ud;%Kh lr.ekSfuka p  j¾.h fyj;a Ok 

j¾.h (positive) ksmojkqq ,nhs' fufia ksmojkq 

,nk  n j¾.fha w¾O ikakdhl ;=< ksoyia 

wu;r bf,lafg%dak jeä ixLHdjla o p  j¾.fha 
w¾O ikakdhl ;=< wu;r l=yr jeä ixLHdjla 

o we;s ù ;sfnkq fmfka ^4'5 yd 4'6 rEmh&' n 
j¾.fha w¾O ikakdhla ;=, we;s ksoyia 

bf,lafg%dak Si ±,si ;=<sska ksoyiaj .uka l, yelsh' tfuka u p w¾O ikakdhl 

;=, we;s l=yr ;=,g hdno mrudKqfõ bf,lfa gd% ka   mekuS  kis d Si ±,is  yryd 
ly= r yjq udrejl a o iÿs fõ' fï fy;a f= jk a
bf,lfa gd% ka  tl a ÈYdjlg; a ly= r wk;s  a
ÈYdjg; a  p,kh jk fi a fmfk'a  

tfyhks  a ud;K% h lÍs fuk a mi q n yd p 
w¾O ikka dhlj, m<s fs j,ks  a wu;r 
kos yi a bf,lfa gd% ka  yd ly= r mj;ks  
neúk a tja d tu oe,is  yryd úoH;q  a
Odrdjl a f.khdug WmldÍ fõ'

p-n ikaêh

md,kh l< ;;a;aj hgf;a ksi. w¾O ikakdhlhl tla m%foaYhla p f,io 
wfkla m%foaYh n f,io ud;%Kh lsÍfuka p-n ikaêhla idod .kq ,nhs 'fuy s p  
w¾O ikka dhl ly= rj,ks  a fmdfydi; a jk w;r n w¾O ikka dhl kos yi a
bf,lfa gd% ka j,ks  a fmdfydi; a fõ'  p - n ikêa  iEÿK q jyd u p  fmfofi a we; s ly= r 
lsishïm%udKhla n  foig o n fmfofia 
we;s bf,lafg%dak lsishï m%udKhla p   
foig o úirKh ùu isÿ fõ' fuys 
m%;sM,hla f,iska ikaêh wi, p  
fmfofia iDK wdfrdams; ;;a;ajhla o n   
fmfofia Ok wdfrdams; ;;a;ajhla o yg 
.kS' tfyhska ikaêh fomi úNj ndOl 
fmfoil a k¾s udKh fõ' idudkH i,s ls kja ,  
p - n  ikêa hl úNj ndOl w.h 0'7 V  o 
c¾fïkhs ïj, fuh 0'3 V  o fjh's   p- n  ikêa h fomi 
Ok yd iDK f,i wdfrdma K iy;s  fuu  ;k=  S i:a rh 
ydh;s  (depletion layer) fmfoi f,i kï flf¾ ̂4'8 
rEmh&' 4'9- rEmh - ikaê vfhdavh

ly= r

4'6 rEmh - p - j¾.fha
w¾O ikka dhl

wu;r

l=yr

1

2

3

4

5

 bf,lafg%dak yqjudrej

l=yr 
udreùu

  4'7 rEmh - l=yr yd uqla; 
      bf,lafg%dak iys; is,slka

+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +

- -
- -
- -
- -
- -
- -
- -
- -

+
+

+

+
+

4'8 - rEmh' p-n ikaêh

ulq ;a  bf,lfa gd% kaydhs; fmfoi
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ikaê vfhdavhl ls%hdldÍ;ajh

p - n  ikêa fh a p yd n w.% folg ikakdhl lïì folla iïnkaO fldg w¾O 
ikakdhlh mßjdrl wiqrkhlska wdjrKh lsÍfuka ikaê vfhdavhla ;kd .kq 
,nhs   ̂4'9 rEmh&'

vfhdav ls%hdj

4'10 rEmfha ±lafjkfa k a  p - n  ikêa  vfhdva h keUrq el< yel s wdldr foll's  
fuh 4'10 (a) y s fmkja d we; s mßÈ p fmfoi Ok w.%hg;a n fmfoi iDK w.%hg;a 
iïnkaO jk whqßka negßhlg ikaê l< úg  p - n ikaêh yryd úoHq;a Odrdjla 
.,d hhs' fuu negßh ydhs; fmfofia§  úNj ndOlh blauúh yels whqßka iqÿiq 
fjda,aàh;djhlska hqla; úh hq;=h'

  

4'11 rEmh - vfhdav ixfla;h

fuf,i  p-n ikêa  keUrq e lÍs u' fmr keUrq ej (forward biased) f,i y÷kja h's     
fuy§s  Odrdjl a .,k neúk a n,na h ±,fa jh's

tfy; a 4'10 (b) we; s wdldrhg negß w. % udre lr iïnkOa  l< úg
p - n   ikêa fh a ydh;s  fmfoi m¿q , a ù ikêa h yryd wdfrdma K jdylj,g ^ly= r
yd bf,lfa gd% ka  j,g& .uk a lÍs ug fkd yel s ùfuk a úoH;q  a Odrdj wek yàs ' fuy§s   
Ordjl a fkd.,k kis d n,na h fkd±,fa õ' fuu wji:a dfõ§ p-n  ikêa h mi q wdldrhg 
keUrq e fldg (Reverse biased) we;eh slhs k q ,efí' 

vfhdav ;=<ska úoHq;a Odrdj .uka lrkafka tla ÈYdjlg mu‚ ' tfyhska 
vfhdavhla úoHq;a iaúÉÑhla f,i ie,  úÿ,s Odrdj tla 
ÈYdjlg .uka lsÍug bv fok w;r wfkla ÈYdjg .uka lsÍug bv fkd fok 
ksid vfhdavfhys ixfla;h my; 4'11 rEmfh

fyda lsh yelsh' 

a fmfkk wdldrhg ksremKh 
lrhs'

ydh;s
i:a rh m¿q ,a fõ'

4'10 rEmh - vfhdav fh¥ ir, mßm:hka

+ +

+ +

+ +

+ +

+ +

+ +

- -

- -

- -

P n

+

+

+

+

+

+

-

-

-

P n

+

+

+

-

-

-

E

E

E

  +          _

(a) (b)
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Odrdfõ  .uk a ÈYdj B yfs ik a o Odrd .uk a j<lk whrq e irs i a bfrk a o krs EmKh 
lrk q ,nh's  

fmr keUqre wdldrhg úÿ,sh iemhQ úg iaúÉÑh ON  ̂ixjD;& wjia:djla f,iska 
o miq keUqre wdldrhg úÿ,sh iemhQ úg iaúÉÑh OFF ̂újD;& wjia:djla f,iska 
o vfhdavh yeifs ¾' vfhdva j, fuu ,lIa Kh b,lfa gd% ka ls   mßm: ielifS ï § 
mf% hdca kj; a fõ'

vfhdavj, úfYaI wdldr
vfhdav u`.ska ,nd.; yels m%fhdack rdYshla we;' úúO .=K biau;= jk
wdldrhg úúO ld¾hhka lsÍug úúO vfhdav fhdod .kq ,nhs' ,laIH iam¾Yl 
vfhdav" iDcqldrl vfhdav" fik¾ vfhdav" m%ldY vfhdav yd wdf,dal úfudapl 
vfhdav ñka  iuyrls'

 OFF wjia:dj - Odrd.uka fkdlrhs'
miq keUrq ej 4'12 rEmh

ON  wji:a dj - Odrdj .uka lrh's
fmr keUrq ej

^ + &  ^ ^ - & ̂  + &

4'13 rEmh - ,laIH iam¾Y vfhdavj,
ndysr fmkqu  

   ,laIH iam¾Yl vfhdav
.=jka úÿ,s ;rx." Y%jH ixLHd; ;rx.j,ska fjkalr 
.ekSu i|yd fuu vfhdav fhdÞ .kq ,nhs' fuh jeä 
Odrd i|yd Tfrd;a;=  fkdfok w;r ndysr wdjrKh 
mdroDYH ùÿrej,ska wdjrK lr we;' tneúka fuh 
ls%iag,a vfhdavh f,i o y÷kajkq ,nhs ̂rEmh 4'13&'

 iDcqldrl vfhdav fuu vfhdav 
u`.ska lrkq ,nk jeo.;a ld¾hh 
jkafka m%;Hdj¾; Odrdjla  ir, 
Odrdjla njg m;a lsÍuhs' RcqlrKh 
lsÍu i|yd Ndú;d lrk neúka fuu 
vfhdav iDcqldrl vfhdav f,i 
ye`Èkafõ ̂rEmh 4'14&'

4'14 rEmh - iDcq ldrl vfhdav

+       -

p n

  ixfla;h

   fik¾ vfhdav 

  idudkH vfhdavhla miq keUqre lr 
miq keUqre fjda,aàh;dj l%ufhka jeälr 
f.k hk úg tla wjia:djl§ p-n ikaêh 
ì| jefgk kuq;a úfYaIfhka ilialrk 
,o vfhdav j¾.hla jk fik¾ vfhdavh 
tfia fkdfõ' fuys fjda,aàh;dj ia:djrj 
;sìh§ úúO m%udKfha úohq;aOdrd .,d 
hdfï yelshdjla mj;S' tfyhska úohq;a 
WmlrKj, wdrCIdj i,id .ekSu i|yd

4'15 rEmh - fik¾ vfhdav

 +          -

p     n

ixfl;a h

+           -

p

^ - &

+ -

n

1.

2.

3.

fik¾ vfhdav Ndú; flf¾
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m%ldY vfhdav

fuu vfhdavhl úfYaI ,laIKh jkafka p-n  ikaêh u; wdf,dal lsrK

m;s; jQ úg ikaêh wi, miq keUqre m%;sfrdaOh wvq ù Odrdjla tA yryd .uka 

lsÍug ie,eiaùuhs' ̂ rEmh 4'16& fuys w¾O ikakdhl ikaêh leâñhï i,a*hsâ 

ixfhda. tla lr ;kd we;s ksid tys wdf,dal ixfõ§ .=Kh j¾Okh ù we;'  tu 

ksid wdf,dal ixfõ§ vfhdav úoHq;a iaúÉÑ f,i ls%hd lrhs' fï i|yd fuu 

vfhdavfha p-n  ikaêh fj;g wdf,dalh kdNs.; lsÍu myiq lsÍug W;a;, 

ldphla iys; j ilia lr we;' fïjd wk;=re weÕùfï ix× Wmdx." leurd" 

wdf,dal ixfõ§ lghq;= yd m%ldY ;ka;=j, ixfõok ,nd.ekSu wdÈh i`oyd 

fhdod.kS'

4'16 rEmh - m%ldY vfhdav

5. wdf,dal úfudapl vfhdav (LED)
fuu vfhdavj, p-n ikaê fmr keUqre Odrdjla 

.uka lrk úg§ l=yr yd bf,lafg%d ak  

m%;sixfhdackhjk ^recombination& wjia:djkays 

Yla;sh wdf,dalh f,iska uqÞyßkq ,eîu fuys we;s 

iqúfYaIs;dj hs' ̂by; úia;r l< wfkl=;a vfhdavj, 

fuu Yla;sh ;dmh f,i msglrhs'& fuu p-n ikaêh 

ieliSug fhdÞ.kq ,nkafka .e,shï wdikhsâ" 

bkaähï fmdiamhsâ jeks ixfhda.hkah ̂rEmh 4'17&' 

±,afjk úg r;=" fld<" ly iy ks,a hk 

j¾Kj,ska wdf,dalh ksl=;a lrk LED  we;' fuu 

vfhdavj, úfYaI ,laIKh jkafka ±,aùu i|yd ksh; 

úNjhla ;sîu h' ;jo th wju Odrdjlska l%shd;aul 

fõ' tkï 20 mA  muK l=vd Odrdjla yd 1.6V muK 

úNjhla wjYH fõ' tfy;a fïjd fuu w.h blauùfï 

§ ì`o jeà úkdY fõ' wvq Odrd Ndú;h ksid 

j¾;udkfha fndfyda ud¾. ix× wdÈh i|yd LED  

iq,nj fhdod .efkhs' ;jo úÿ,s Wmdx. /ilu úoH;q  a

Odrd y`ÿkd.ekuS  i|yd j Q o¾Ylhkya  s m;% fs rdOa hl a iuÕ 

fY‚a% .;j LED fhdok q ,efí.

4'17 rEmh
wdf,dal úfudapl

vfhdav yd  ixfla;h

ixfl;a h

+                -

A                  C

+                -

p                 n

 

+

-

4.
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l%shdldrlu 4'1

rEmfha ±lafjk mßm:fha iaúÉÑh

ixjD; lsÍu yd újD; lsÍu  (on - off) 
u`.ska n,anfha lsishï fjkila 
we;sfõ o@ vfhdavfha me;s udre lr 
by; wegjqu weiqßka iaúÉÑh 
l%shd;aul lr isÿ jk fjki
ksÍlaIKh lrkak'

 1'   4'21 rEmh 2'

rEmfha ±lafjk 1 yd 2 mßm:j, S  yd  S2 iaúÉÑ fjk fjk u
1

ixjD; lr  (on)  ksÍlaIKh lrkak' wk;=rej iaúÉÑ tljr ixjD; lr

isÿ jk foh ksÍlaIKh lrkak' fuu iaúÉú újD; lr (off ) n,kak' wk;=rej

1 jeks mßm:fha A  negß Ok yd iDK me;s udre lr by; l%shdj u lr n,kak' 

2 jeks wjia:dj i|yd o A negßfha w.% udre lsÍu o bka wk;=re j B negßfha o 
w.% udre lrñka o by; whqßka iaúÉÑ l%shd;aul lrkak' n,anj, ls%hdß;ajh 
yd vfhdavj,ska ̂Odrd .uk yd ksÍlaIK& úia;r lsÍug yels ±hs n,kak' fuu 
vfhdavj, ÈYd udre lr l%shdldrlukej; isÿ lrkak'

4'18 rEm weiqßka mßm: folla ilid úoHq;a Odrdjla
imhd n,an ±,aùu mÍlaId lrkak' tys § Tng 1 wjia:dfõ 
§ n,anh fkd±,afjk nj;a 2 wjia:dfõ § n,anh ±,afjk
nj;a ksÍCIKh l< yelsh' 

4'20 rEmh

AS
1

S
2

S
1

S
2

B A B

u,áa ógrh (multi meter) 
fhdÞ f.k  vfhdva fha w.% 
y`ÿkd.ekSug W;aidy 
lrkka '
fuh l % s h dl d rlul a  
f,iska lsÍug fhduqjkak'

1

X

4'18 rEmh - vfhdav
fh¥ mßm:

vfhdav fh¥ mßm:

+

-

2

+

-

X

+ -

+ -

+ -

+-

4'19 rEmh - vfhdav mÍlaIdj
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bf,lfa gd% kls  úoHdfõ wdrïNl wjêfh a § ix× j¾Ol mßm:j,; a mß.Kl
hk;a  % jek s iúa ÑlrK mßm:j,; a mO% dk ld¾hh bg q lrk ,ofa o a ;Zuhk jE,ja h 

(thermionic valve) kï bf,lfa gd% kls  Wmdx.h uÕks 's  tfy; a 1950 k a muK mi q
;Zuhk jE,ja h Ndú;h kis d mej; s ihs ¨ u wjdi s iy.; ;;;a ja hk a u`.yer 

WmlrKj, lhs% dldÍ;ja h jeä ÈhKq  q lÍs u i|yd ikêa  gd% kia is ga rh (Junction 

transistor) fhdÞ.eKks ' jir 1947 § ú,shï fIdla,s" fjda,ag¾ ì%gka
iy fcdaka n¾ãka kue;s  wfußldkq cd;sl
úoHd{hska ;sfokd úiska ikaê g%dkaisiagrh
ksmojkq ,eîh ̂4'22 rEmh&' 1956 § fN!;sl 
úoHdjfjkqfjka jQ fkdfn,a ;Hd.h Tjqka 
;sfokdfj; msßkeuqfKa g%dkaisiagrh 
ksmoùu fjkqfjks'

4'22 rEmh

g%dkaisiagr j¾. 

g%dkaisiagr m%Odk jYfhka j¾. follska 
ksIamdokh flf¾' n  j¾.fha w¾O ikakdhlhl 
ia;r folla ueo b;d ;=kS p  j¾.fha m%foaYhla 
wka;¾.; lsÍfuka npn  j¾.h o"  p j¾.fha w¾O 
ikakdhlhl ia;r folla ueo b;d ;=kS  n 
j¾.fha m%foaYhla wka;¾.; lsÍfuka pnp j¾.h 
o ksmojkq ,efí' g%dkaisiagrfha iudk j¾.fha 
w¾O ikakdhl fmfoia foflka tll ud;%K 
uÜgu wfkflys ud;%K uÜgug jvd idfmalaI 
jYfhka jeä jk f,i ilia lr we;' jeä ud;%K 
uÜgu we;s fmfoig iïnkaO w.%h úfudaplh 

g%dkaisiagr j¾. foflys jHqyh" mßm: ixfla; iy ndysr fmkqu by; 4'23
rEm igyfkys olajd we;'
g%dkaaisiagrhl jHqyh mÍlaId lsÍfï § th pn ikaê follska hq;a Wmdx.hla nj
meyeÈ,s fjhs'

j¾;udkfh a § bf,lfa gd% kls  mßm:j, ny,q  j 
fhdÞ .k q ,nk ix.Dy;s  mßm: (Intergrated circuit) 
(IC) kms oùu i|yd u,q  a jfQ h a o gd% kia is ga rhh's

4'23 rEmh - g%dkaisiagr m%fNao

n

p

p

p

n

n

b

b

c

e

c

e

4'2 Ôjk wjYH;d imqrd .ekSug g%dkaisiagrj, Ndú;h

(emitter) f,i o" wvq ud;%K uÜgug iïnkaO w.%h ix.%dylh(collector)   f,i o 
ueÈka msysá w¾O ikakdhl fmfoig iïnkaO  w.%h mdou(base) f,i o 
ye`Èkafõ'



g%dkaisiagrhla keUqre lsÍu 

         p-n ikaêhla yryd úNj ndOlhla ;sfnk nj Tn okafkys h' is,slka 

i|yd fuu w.h 0'7V jk w;r  cZfïkshï i`oyd 0'3V fõ' g%dkaisiagrh 
j¾Olhla f,i fyda iaúÑhla f,i Ndú; lrkafka o hkak i<ld n,d Odrdj 
md,kh lrkq ,efí' g%dkaisiagrh ;=<ska .,dhk Odrdjla úfudaplh" mdou iy 
ix.%dylhg imhkq ,nk fjda,aàh;d u; r|d mj;S' g%dkaisiagrh keUqre lsÍu 
hkafkka woyia lrkqfha wjYH;djhg wkqj tA tA w.%j, ir, Odrd 
fjdA,aàh;djhka mj;ajd .ekSuhs'  

ikaêh fmr keUqre lsÍu i|yd P fmfoig by< fjda,aàh;djhla 

iemhsh hq;= w;r n fmfoig my< fjda,aàh;djhla iemhsh hq;= h' fuu.ska úNj 

ndOlh blauúh hq;= h' P fjda,aàh;djh my< ±ófuka iy n ys fjda,aàh;dj 
by< kexùfuka ikaêh miq keUqre l< yels h' fuh g%dkaisiagr mßm:j, nyq,j 
isÿflf¾'  

+

-

IB

IC

IE

I -E 

I  -C

I  -B

úfudapl Odrdj

ix.%dyl Odrdj

mdou Odrdj

4'24 rEmh - bÈß keUqre l<  npn g%dkaisiag¾ mßm:hla

g%dkaisiagrhl Odrd .,dhk wdldrh 4'24 rEmfhka ±lafõ' 

fuys§ npn g%dkaisiagrhla Ndú; lr we;s w;r B-E ikaêh fmr keUqrej 

iy B-C ikaêh miq keUqrej mj;ajd f.k we;' fï ksid rEmfha ±lafjk mßÈ 
iy ir, Odrd .,d hhs'  uhsfl%d weïmsh¾ m%udKfha jk w;r  iy 

ñ,sweïmsh¾ m%udKfha Odrd fjhs' fuys jeo.;au .=Kdx.h jkqfha b;d l=vd 
Odrdj u.ska úYd, Odrdj md,kh lsÍug we;s yelshdjhs' 

I , C

I  I I I IE B  B   C  E  

IB  

IC    

fkdñ,fha fnodyeÍu i|yd h'80
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•  úfudaplh iy ix.%dylh f,i g%dkaisiagrfha fomi fmfoia fol
   kï lsÍug fya;=j 
•  mdou fmfoi b;d ;=kS f,i ilia lr ;sîug fya;=j 
•  úfudpa l fmfoi jeämrq  ud;K% h lr we;fa ; a uk±a h s hkka o úuid n,kka '

S újD; jk úg L
1 
iy L

2 
fkd ±,a fjk nj;a

S jid we;s úg L
2 
  ±,afjk nj;a   L1  fkd ±,a fjk nj;a fmkS hhs' 

ks.ukh
 L 2  yryd .,k Odrdj L

1 
yryd .,k Odrdjg jvd úYd, jk w;r

 L  
1 yryd .,k Odrdj n,anh ±,aùug ;rï m%udKj;a fkd fõ' tfukau

 I B l=vd Odrdj uÕska jvd úYd, I
c 
 Odrdj md,kh lrk nj fmkS hhs'

g%dkaisiagrh iïnkaO j we;s tla mßm:hl .,d hk b;d l=vd úoHq;a
Odrdj úp,kh lrk úg wfkla mßm:fha .,d hk jvd úYd, úoHq;a Odrdj
md,kh l< yels h'

fï wkqj g%dkaisiagrh Odrd j¾Olhla f,i fhdÞ.; yels h'

b;d l=vd Odrdj k;r jQ úg wfkla mßm:fha .,d hk Odrdj o k;r fõ'
fï wkqj g%dkaisiagrh iaúÉÑhla f,i o fhdÞ.; yels h'

g%dkaisiagr j¾Ol

uhsfl%daf*dakhlska ksl=;a jk úoHq;a ix× o" úoHq;a pqïnl ;rx. f,i
úldYkh lrkq ,nk" wm úiska f;dr;=re ,nd .ekSug fhdÞ .kakd .=jka úÿ,s
iy rEmjdyskS ix× jeks fndfyda ix× o m%n,;djfhka b;d ÿ¾j, fõ' tneúka
tu ix× j¾Okh lr.; hq;= h' fujeks ix× j¾Okh lr.ekSu i|yd j¾Ol
mßm: fhdÞ.kq ,efí'

l%shdldrlu 4'2

fuu mßm:fha S iaúÉÑh újD;
 

 ±ka iÿs  jk foh kÍs lIa Kh jikka ' 

4'25 - rEmh ir, g%dkaisiag¾ mßm:hla

I  
B
Odrdj uÕska I

c 
Odrdj md,kh lsÍu wdo¾Ykh i|yd l%shdldrlu 4'2 

fhdÞ .; yelsh'

S

L
2

L
1

I
C

I
E

I
B

lrkak' bkamiqj tu iaúÉÑh   

lrkka '

mejreu 1
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tA wkqj nyq, j Ndú; lrkq ,nk npn g%dkaisiagr j¾Ol mßm:hla ms<sn|

g%dkaisiagrh j¾Olhla i|yd iqÿiq jk mßÈ keUqre lr we;s neúka
uhsfl%dweïmsh¾ m%udKfha IB  mdou Odrdjla o ñ,sweïmsh¾ m%udKfha I   ix.%dyl 

c
Odrdjla o mßm:fh a .,d hhs' tu ksid fuys§ Odrd j¾Okhla isÿj we;' 

ix× m%Njh uÕska mdou fjda,aàh;dj úp,kh lrk úg thg wkqrEmj IB 

mdou Odrdj úp,kh fõ' g%dkaisiagr mßm:hl § IB  mdou Odrdj uÕska Ic   
Odrdj md,kh lrk neúka IB  mdou Odrdfjys úp,khg wkqrEm j Ic   

úp,kh ùu isÿ fõ'

Ic  úp,khg wkqrEm j m%;sodk fjda,aàh;dj ̂V & o úp,kh jk neúka fuys§ 
0

fjda,aàh;d j¾Okhla o isÿ jk nj meyeÈ,s fõ'

ix.%dyl
ix.%dyl

Odrdfõ 

g%dkaisiag¾ iaúÉÑh
g%dkaisiagr mßm:hl mdou Odrdj Y+kH jQ úg ix.%dyl Odrdj Y+kH ùu;a 

mdou Odrdj lsishï Wmßu w.hla .;a úg ix.%dyl Odrdj o Wmßu w.hla 
.ekSu;a hk .=Kdx. ksid g%dkaisiagrh bf,lafg%dksl iaúÉÑhla f,i o fhdÞ.; 
yels fõ' iaúÉÑ mßm:hl l%shdj" l%shdldrlu 4'3 uÕska wdo¾Ykh l< yels h'

wvq ;Sj%;d
èjks
;rx.h

úoHq;a
ix×j

jeä ;Sj%;d
èjks ;rx.h

Yío
úldYkh

j¾ê; ix.%dyl 
Odrdj úp,kh ùu

m%;sÞk fjda,aàh;dj
úp,kh ùu

mdou fjda,aàh;dj
úp,kh ùu

mdou Odrdj
úp,H ùu

mejreu 2

^4'28 rEmfhka ±lafjk mßm:fha Odß;%l folla fh§fï wjYH;djh 
fidhd n,kak' 
R  iy R  m%;sfrdaOj, w.hhka ms<sn`o j fidhd n,kak'B C 

4'27 rEmh - g%dkaisiagr j¾Ol mßm:hl l%shdj,sh

uhfs ld% f*dka h

j u`ola úuid n,uq'

4'26 rEmh  - npn  g%dkaisiagr j¾Ol mßm:hla

R
B

R
CI

C V
0

I
E

I
B

Q

+V

ix× m%Njh
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rd;%S ld,fha § n,anh ±,aùu iy Èjd ld,fha § n,anh ksù hEu iajhxl%Sh j isÿ 

lsÍu i|yd by; mßm:h fhdÞ.; yels nj fmfka' LDR  fjkqjg WIaK;aj 

ixfõ§ m%;sfrdaOlhla fh§fuka WIaK;ajh ms<sn| ±k .ekSug;a" wd¾ø;djhg 

ixfõ§ m%;sfrdaOhla (Trnsamitter) uÕska wd¾ø;dj ms<sn| j ±k.ekSug;a wd§ 

jYfhka mßm: ilia lr.; yels h'

ix.%dyl Odrdfõ Y+kH iy Wmßu w.hkg wkqrEm j m%;sodk fjda,aàh;djfha 

Wmßu iy Y+kH w.hhka ,eîu ixLHdxl bf,lafg%dksl úoHdjg  (digital 

electronics) moku f,i fhdodf.k we;'

L - úÿ,s n,anh
LDR - wdf,dal ixfõ§

       m%;sfrdaOlh
Q - 2Tx 300 fyda BFY 51

4'28 rEmh

LDR ys m%;sfrdaOh wdf,dalh we;s úg § l=vd w.hla .kakd w;r w÷f¾ § b;d 
úYd,  w.hla .kS' wdf,dalh we;s úg §" LDR  ys m%;sfrdaOh l=vd neúka mßm:fha 
I   Odrdj .,d fkd hhs' mdou Odrdj Y=kH jk úg ix.%dyl Odrdj o Y+kH fõ' B

ix.%dyl Odrd Y=kH ùu ksid n,anh fkd oe,a fõ' tfy;a w÷f¾ § LDR  ys 
m%;sfrdaOh b;d úYd, ksid mdou Odrdjla yg .kS' mdou Odrdj ;sfnk úg 
ix.%dyl Odrdj o .uka lrhs'  tu ksid n,anh ±,afõ' 

l%shdldrlu 4'3

4'28  rEmfha  wdldrhg mßm:h ilia lr  LDR u;g wdf,dalh m;s;jk  
úg§ yd w÷f¾§ n,anh ±,afjk wldrh ms<sn|j ksÍCIK ,nd.kak

LDR

Q

L

g%dkaisiagrh



s
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4'3 kQ;k bf,lafg%dksl Wmdx.
bf,lafg%dksl Wmdx. /ila fjk fjk u 
f.k mßm:hla ilia lsÍu fjkqjg l=vd 
lafIA;% hl mßm: tl;=jla f,i
ix.Dys; mßm:hla (Integrated circuit) 
ilia lr we;' fuys g%dkaisiag¾" 
m%;sfrdaOl iy vfhdav wka;¾.; lr we;s 
w;r tAjd ma,diaála wdjrK fhdod 
wNHka;r Wmdx. yd iïnkaê; mdo 
iuQyhlska hq;= j ksmojd we; ̂4'29 rEmh&'

jir 1960 jljdkqfõ § ksIamdokh wdrïN l<  IC  

j, ixrpl 100la muK we;=<;a fldg SSI  f,iska 

ksmoùh' wo f,dalh Ndú; lrk IC ;=< ixrpl 1000 

isg 100"000 olajd we;=<;a j MSI f,iska ksmojd 

we;' ;jo LSI yd VLSI f,io IC  mßm: ksIamdoh 

lsÍu o fï jk úg isÿfõ ̂4'31 rEmh&'

4'31 rEmh - ixls¾K
ix.Dy;s  mßm:hla

(Integrated circuit)

y`ÿkd.ekSu

ix.Dys; mßm: w.% msysgqùu wkqj j¾. l<
yels h' tkï ;ks fm< wiqrk yd fofm<
wiqrk jYfhks ̂ 4'32 yd 4'33 rEmh&'

4'32 rEmh - ;ks fm< ix.Dy;s  mßm:hla

;ks fm< wiqrkhkays w.% tl f¾Ldjla Èf.a
msysgd we;' w.% y÷kd.ekSu myiqùu msKsi msg; 
wdjrKh tla fl<jrl lemqula f,iska ilid 
we; ̂4'35 rEmh&'

4'33 rEmh - fofm< ix.Dys;

4'29 rEmh - ir, ix.Dys; mßm:

4'30 rEmh - ix.Dys; mßm: fhÿ WmlrKhla.

kQ;k bf,lafg%daksl WmlrK j, 
fïjd nyq,j Ndú;d lrkq ,nhs 
^4'30 rEmh&' 

mßm:hla

ix.D ; mßm: y
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ix.Dys; mßm: j¾.

ix.Dys; mßm:j, l%shdldÍ;ajh wkqj uQ,sl j¾. follg fnokq ,efí' 
tAjd kï m%;siu ix.Dys; mßm: ^analogue ICs & yd ixLHdxl ix.Dys; mßm:  
^digital  ICs & f,i h' m%;siu ix.Dys; mßm:" m%;siu ix× u.ska o" ixLHdxl 
ix.Dys; mßm: ixLHdxl ix× u.ska o" ls%hd;aul fõ' 

fuu IC mßm: jvd Wiia .=K /ilska hqla; fõ'   

4'35 rEmh - 741 ldrld;aul 

ldrld;aul j¾Ol (operational amplifier)

 4'35 rEmfha olajd we;s 741 ldrld;aul ix.Dys;h (OP- 

AMP) fhdÞ.; yels h'  

m%;siu j¾Olh f,i 

fïjd úúOdldr bf,lfa gd% kls  mßm:j, 
Ndú; jk b;d mf% hdca kj; a ix.Dy;s  mßm: 
úfYIa hl's   bf,lfa gd% kls  mßm:j, m;% is u  
ix.Dy;s hl a f,i fjd,a àa h;d j¾Ol lhs% dj 
(voltage amplication) iÿs  lrk q ,nh's  tfyhks  a
fuu IC" rEmjdyks  S fjd,a àa h;d md,l u,áa  óg¾ 
wdÈfh a  fhdod.k q ,nk  jeo.; a Wmdx.hl's

ix.Dys;fha w.% y÷kd.ekSu i|yd lÜgh yd ;s; weiqfrka tA wi, we;s uq,a mdoh 
 wxl 1 f,i f.k jdudj¾; j" wkql%ñl j mdo kï flf¾'

uhsfl%df*dakh  m%;siu
j¾Olh

,jâq
ima lS rh

4'37 rEmh - j¾Ol l%shdj,sh ksrEmkh lrk  igykla

4'34 rEmh - fo fm< ix.Dys; mßm:hl mdo wxlkh  lsÍu

1 2 3 4

5678

lÜgh (Notch)

;s; (Dot)

741

1 2 3 4 

8 7 6 5

ix.Dys;h

4'36 rEmh - ldrld;aul ix.Dys;hl ixfla;h

m%Þk w.%

+ fjda,aàh;d iemhqu

- fjda,aàh;d iemhqu

m%;sÞkh

+ 

-
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fuu ixLHdxl ix.Dys;j,
úfYaI ,laIKh jkafka m%Odk ix×j
ljr wdldrhg úp,kh jjq  o m;% os dkh
tla;rd w.h follska (0V        5V)yd 
ieliKq q wji:a djka iïmdokh lÍs uh's

4'38 rEmh m%ldY  ;ka;= yryd ix× heùu

ixLHdxl bf,lafg%dksl Wmdx.

mß.Kl hka;%" .Kl hka;%" ikaksfõok WmlrK jeks kùk Wmdx.hka
fndfyduhla ksmoùfï § ixLHdxl IC fhdÞf.k we;' ;jo úÿ,s bf,lafg%dksl
;dlaIKfha § yd ikaksfõok ;dlaIKfha § m%ldY ;ka;= Èf.a ix× heùfï
ld¾hh i|yd ixLHdxl bf,lafg%dksl ;dlaIKh Wmfhda.S lr.kq ,nhs' 

;d¾lsl oajdr

ixLHdl bf,lfa gd% ka ls  úoHdfõ§ ;rS K .ekuS  i|yd ;d¾lls  mßm: Ndú;fõ' 
;d¾lls  mßm: ieliuS  i|yd u,Q ls  ;d¾lls  oja dr ;k= l a Ndú; flf¾' ;d¾lls  
oja drhlg ix{d tll a fyd a lys ms hl a mo% dkh (input)  l< úg" oja drfhk a m;% os dk (out 
put) ix{djl a kls ;=  a flf¾' AND, OR iy NOT hk u,Q ls  ;d¾lls   oja dr ;k= g 
wod< mßm: igyk a mo% dk iy m;% os dk m<s ns | j.j=  iy ixfl;a  my; 4'39 rEmfh a
±lfa õ' mo% dkfh a § A yd B iúa Éph ixjD; lÍs u (on) 1 u.ks oa " újD; lÍs u (off)  
u.ks oa  m;% os dkfh a § n,na fh a ±,ùa u 1 u.ks oa " fkd±,ùa u O u.ks oa  krs EmKh flf¾' 

by; uQ,sl ;d¾lsl oajdr lsysmhla iïnkaO lsÍfuka jvd;a ixlS¾K 
;d¾lsl oajdr mßm: mß.Klj," .Kl hka;%j," úúO .nvdlsÍï isÿ lr .ekSu 
i|yd ilia lr .efka' (Logic circuit)

4'39 rEmh -
;d¾lsl oajdr yd
Bg wod, mßm:

ixLHdxl mßm:j, úNj uÜgï folla we;' ksoiqkla f,i tu uÜgï 
fol by<-my<" újD;-ixjD;" Tõ-keye jeks wjia:d ksrEmKh lsÍug Ndú; l< 
yels h' fïjd ;¾ldkql+, jk ksid ixLHdxl mßm:j,g fokq ,nk ix×jl 
lsishï úNj w.h mrdihla ^5V& ;¾l z1Z^tl& f,i o" thg fjkia w.h 
mrdihla ̂0V& ;¾l z0Z ̂Y+kHh& f,i o" ±laúh yels h'   

ixfla;h ixfla;h

A B
C

A

B
C

A
A A

B B
C

C

A B

C

C

ixfla;h

4'39^a& rEmh AND oajdrh 4'39^b& rEmh OR oajdrh 4'39^c& rEmh NOT oajdrh
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4'4 RcqlrKh ^m%;Hdj¾; Odrd ir, Odrd njg m;a lsÍu&

4'40 rEmh - iDcqldrl 
     vfhdav iuQyhla

w¾O ;rx. iDcqlrKh

tl a vfhdva hl a fhdÞ.kñs k a m;% Hdj¾;l
fjd,a àa h;d ;rx.hl tl a w¾Ohl a bj; a lr b;ßs  
w¾Oh muKl a m;% Þs khl a f,i ,ndfok 
lhs% dj,hs  w¾O ;rx. iDclq rKh fõ' nhis ls , a
vhks fudja lks  a ,nd.; a  12 V m;% Hdj¾; 
fjd,a àa h;djhl a  iDclq drl vfhdva hl a ;<= ks  a hej Q
úg w¾O ;rx. iDclq rKhg ,l a fjh's  mßm:hl 
iDclq rK lhs% d j,hs   4'41  rEmfhk a ±lfa õ' 

l%shdldrlu  4'4

nhsisl,a vhskfudajla weiqßka m%;Hdj¾; Odrdjla 
,ndf.k u,aá ógrhlska Odrdj iy Ndrh yryd 
fjda,aàh;dj m%udKh lrkak' 

wk;=re j vhskfudafjka úÿ,s iemhqfï tla w.%hlg           
1N  4001 vfhdavhla 4'42 rEmfha fmfkk mßÈ 
fY%a‚ .; j iïnkaO lr Odrdj yd úNj wka;rh u,aá 
ógrhlska kej;;a ukskak' tys vfhdavfhka msg jk 
w.%h Ok iDK ù ±hs y÷kd .kak' 

Tn ,nd.;a Odrdj .=jka úÿ,s hka;%hlg imhd th 
l%shd;aul l< yels ±hs fidhd n,kak'

4'42 - rEmh

w¾O ;rx. iDcqlrK mßm:h

AC Ndrh

m%;Hdj¾;l
Odrd iemhuq Ndrh

tÈfkÞ Ôú;fha § úúO úoHq;a WjdrK l%shdlrùug úÿ,sh Ndú;hg
.ekSug isÿ fõ' fï i|yd úÿ,sh ckkh lr.ekSug fldaI" negß yd vhskfuda 
Ndú; lrkq ,nhs' úoHq;h m%Odk j¾. follg wh;a fõ' tkï ir, (Direct 
current ) Odrd úÿ,sh  yd m%;Hdj¾;l (Alternating current )  Odrd úÿ,sh jYfhkss' 
wm rfÜ ksmojk uQ,sl m%;Hj¾; Odrd úÿ,sfha fjda,aàh;dj 230V fõ' fu u`.ska 
fndfyda úÿ,s Wmdx. l%shd;aul l< yels jqj;a bf,lafg%dksl Wmdx. il%Sh lsÍug 
wjYH jkafka ir, Odrd úÿ,sh hs' fuh fldaIj,g fyda negßj,g fyda m%udKj;a 
j ,nd §ug fkd yels h' tneúka m%;Hdj¾; úÿ,sh ir, Odrd úÿ,sh njg m;a 
lr.ekSu isÿ lrkq ,nhs' fuu m%;Hdj¾; Odrd úÿ,sh ir, Odrd njg m;a lsÍfï 
l%shdj,sh iDcqlrKh (Rectification)  kñka ye`Èkafõ' fï i|yd iDcqldrl 
vfhdav m%fhdackhg .kq ,nhs ̂4'40 rEmh&'

input output

4'41 rEmh - iDcqlrKfha m%ia;dß; ksrEmKh

iDcqlrKfha uQ,sl mshjr
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tfia ,efnk mQ¾K f,i iDcqlrKh jQ ;rx.h Odß;%lhla ;=<ska .uka lr jQ miq  

iqugkh fõ' 4'47 ̂b&  fuu fia;= mßm:fhys vfhdavhka fhdÞ.ekSu ksid ;rx. 
mQ¾K jYfhka iDcqlrKh jk w;r Odß;%lh u.ska Odrdj b;d iqug ir, 
Odrdjla njg m;a lr.; yels fõ' ta wkqj ,efnk Odrdj fndfyda ÿrg 
negßhlska ,nd .kakd ir, Odrdjlg iudk l< yels h'

4'44 rEmh - w¾O ;rx. iDcqlrKh foda,fkalaIhlska o¾Ykh
jk whrq e

fufia ,efnk  ir, Odrdj bf,lafg%dksl Wmdx. 
l%shd;aul lsÍug iqÿiq fkd fõ' tneúka fuu Odrdj 
;j ÿrg;a mQ¾K  f,i iDcqlrKh  l< hq;= h'

mQ¾K ;rx. RcqlrKh

4'43 rEmh - mßKdulh

w¾O ;rx. iDcqlrK mßm:h

m%;Hdj¾;l Odrd ;rx.h

by; úia;r l< tla vfhdavhl 
iDcqlrKfhka isÿ jQfha m%;Hdj¾; 
fjda,aàh;d ;rx.fha tla w¾Ohl 
iDcqlrKhla mu‚ ' mQ¾K ;rx. 
iDcqlrKhla i`oyd 4'46 rEmfha ±lafjk 
whqßka vfhdav 4la fia;= wdldrhg 
iïnkaO lrkq ,efí' 4'46 rEmh - fia;= iDcqlrK mßm:h

4'47 rEmh

iuq gkh jQ ;rx.h
mQ¾K f,i iDcqlrKh jQ ;rx.h

230 V AC

Tfí ksjfia we;s by< fjda,aàh;djhlska hq;a uQ,sl úÿ,s iemhqu tljru 
iDcqlrKh l< fkd yels h' ta ksid m<uqj tys fjda,aàh;dj wvq l< hq;= fõ' 

ksoiqkla f,i fuh mßKdulhka u`.ska 6V fyda 9 V 
njg m,uqj m;a l< hq;= fõ' ̂ 4'43 rEmh& ta whqßka 
,nd.kakd m%;Hdj¾;l Odrd úÿ,sfha fjda,aàh;d 
;rx.h ld,h;a iu`. ¬ yd - f,i úp,kh fjhs' tla 
vfhdavhla iys; mßm:hla fh¥ úg tla w¾Ohla 
muKla ^ksoiqka f,i Ok w¾Oh& wvx.= ir, 
Odrdjla ,ndfohs ̂4'45 rEmh&'

0

6v

9v

230v

vfhdav fia;=j

wjlr  
mßKdulh

fuu l%ufha § uq,a wjia:dj, § fuka fkdj Ok pl% bÈßhg .kakd fia u iDK 

pl%hka o fmrg .kq ,nhs' túg ;rx.fha ysoeia fkd msysghs' th 4'47 ̂ a& rEmh 
weiqfrka jgyd.; yels h'

V +

_

+

_

V

(a) (b)

V

V
+

_

+

_
4'45 rEmh

w¾O f,i
iDcqlrKh jQ ;rx.h
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4'48 rEmh - m%;Hdj¾; Odrd ir, Odrd njg m;a lsÍu

ir, Odrd cj iemhqu

Tfí ksjfia we;s bf,lafg%dksl Wmdx.hkaf.a m%;Hdj¾; Odrd úoHq;h ir, 

Odrd njg m;a lrkq ,nk tall" cj iemhqï tall (power pack) f,i ye¢kafõ' 
cx.u ÿrl:k" mß.Kl" úoHq;a ix.S; NdKav" leurd" f¾äfhda yd leiÜ hka;% 
wdÈfha fuu cj iemhqï tall fhdod .kS'  

cj iemhqï tallhlska lrkq ,nkafka wjYH lrk fjda,aàh;dj yd kshñ; 
Odrd m%udKhlska hq;= j m%;Hdj¾; Odrd úÿ,sh ir, Odrd úÿ,sh njg m;a lsÍuhs' 

kùk cj iemhqï tall iuyrla mßKdulj,ska f;drj ksmojd we;' tkï 

Odß;%l" vfhdav yd m%;sfrdaOl lsysmhla weiqßka 230V úNjh wvqlr vfhdav 
weiqfrka iDcqlr.kq ,nhs' fujeks cj iemhqï tall cx.u ÿrl:k j, we;s 
negß wdfrdamKh lsÍu i|yd nyq,j fhdod .kq ,nhs' 

ir, Odrd 
úÿ,sh

m%;Hdj¾;
Odrd úÿ,sh
230V

cj iemhqï
tAllh
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4'5 úoHq;a yd bf,lafg%dksl ikaksfõokh
Ôùka úúO l%u uÕska f;dr;=re yqjudre lr .ekSfï ls%hdj,sh ikaksfõokhhs' 
èjksh weiqfrka" iam¾Yfhka" oDIaáfhka f;dr;=re yd woyia heùu uÕska ñksid 
;u ikaksfõok ld¾hh bgq lrhs' úoHq;a hdka;%sl yd fjk;a l%u u`.ska w;S;fha 
isgu ñksid W;aidy ord we;af;a m‚ úv heùfï fõ.h YS>%fhka j¾Okh 
lr.ekSug h'

w;S;fha § f;dr;=re f,aLk .; lsÍu iy Ys,d f,aLk  
u`.ska o tla Y;j¾Ihlska ;j;a Y;j¾Ihlg 
ikaksfõokh iemhSu isÿ úh' ñksidf.a jd‚ c 
wjYH;djhka" yÈis wdmÞ iy ffjoH wjYH;d fmr±ß 
fldgf.k ikaksfõokh ÈhqKqj lrd msh ke`.Sh' 
w;S;fha fuka u j¾;udkfha o hqouh ch.%yK /`§ 
we;af;a ikaksfõokfha ld¾hlaIu;djh u; h' wo o 
olakg we;s uer;ka ;r. fuu ikaksfõokfha fYaI jQ 
;j;a wjia:djla f,i fmd; mf;ys ±lafõ'

Wi fõÈldjla u; l`ÿ uqÿkla u; fyda .ia uqÿkaj,g ke`. uyd y`äka Yío 
k`.d m‚ úv hejQ nj b;sydifha i`oyka fõ' ̂4'52 rEmh& ;jo úúO y`v ke`.Sfï 
WmlrK u`.ska ke;fyd;a g%ïmÜ" ìhq.,a jeks k,d u`.ska woyia ikaksfõokh 
lr we;' bmer‚  fk!ldj, yd ld¾hd,j, Ndú; lrk ,oehs lshk" l:d lsÍfï 
k< úfYaIhla jQ nj fmd; mf;ys ±la fõ' fuu l%uh fg,sf*dakh Ndú;h;a 
iu`. kj uqyqKqjrla .;af;a h'

4'49 rEmh

4'50 rEmh

ikaksfõokfha§ jvd 
y`v kexùug Ndú;d 
lrk WmlrKhla

(Aerial telegraph)

e

wk;=re j úoHq;h Ndú 

kue;s bxðfkarejrhd úiska
/yeka Èf.a heúh yels úoHq;a
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jir 1875§ iafldÜ,ka; cd;sl
wef,laiekav¾ .%eyeïfn,a kue;s úoHd{hd
úiska fg,sf*dakh ksmojkq ,eì‚ '

ÿrl:kh u`.ska Tfí ksfjfia isg /yeka Ndú;fhka fjk;a lsishï 
ia:dkhlg weu;Sug by; 4'54 rEmfha ±lafjk wdldrfhka iïnkaOl cd,hla 
m%fhdackhg .kq ,nhs' tu weu;Sfï § ßiSjrfhka ,nd .kakd ix×j ÿrl:k 
uOHia:dkh fj; fhduq lrk w;r" bkamiqj tu ix×j Tng wjYH ia:dkh 
fj; fhduq lrkq ,nhs' fuys § uhsfl%df*dakh u`.ska èjks Yla;sh úoHq;a 
Yla;shg;a" wjidkfha § úoHq;a Yla;sh lka fhduqj yryd kej; èjks Yla;shg;a 
mßj¾;kh lrhs'

tfy;a fuys § èjks ix×j úoHq;h muKla fhdÞf.k iïfm%aIKh l< 
yelafla flá ÿrla jk neúka fuh ld¾hlaIu;dj w;ska ÿn, h' tksid fuu 
úoHq;a ix×j j¾Okh fldg jdyl ;rx. njg mßj¾;kh lr wjYH ia:dkhg 
heùu isÿ lrhs' fuh ÿrl:k uOHia:dkj, bf,lafg%dksl WmlrK fhdÞf.k 
isÿ lrkq ,nhs'

j¾;udkfha Ndú; lrk ÿrl:k cd, ióm
ia:dk w;r /yeka u`.ska iïnkaO fõ' tfia jqj o
ÿrl:k ikaksfõokh wo b;d ÈhqKq ;;a;ajhlg m;a 
ù we;' lïì Èf.a úoHq;a l%uhg ikakhkh fjkqjg 
m%ldY ;ka;= fhdÞf.k wdf,dal ix× wdldrhg o 
ix× iïfm%aIKh lrkq ,nhs' fuys§ èjks Yla;sh 
úoHq;hg;a bka miqj th wdf,dalhg;a yrjd m%ldY  
;ka;= Tiafia b;d fõ.fhka .uka lrjd kej; 
m%;sj¾;H fldg èjksh njg yrjd.kq ,nhs'

 ir, fg,sf*dakh
ÿrl:k cd,h

èjks
Yl;a hs

úoHq;a
Yl;a hs èjksh

4'52 rEmh - úoH;q a ikka fs õokh iÿs  jk whrq e

úoHq;a udOH ikaksfõokh

wOHdmksl" fi!LH yd wd¾Ól wruqKq fukau fjk;a wNsu;d¾: /ila
bgqlr .ekSug j¾;udkfha § úoHq;a ikaksfõokh fhdÞ.efkhs' tA i|yd
rEmjdysksh iy .=jka úÿ,sh jeo.;a fufyhla bgq lrhs' ikaksfõokfha §
iïfm%aIKh l< yels wdldrhg mßj¾;kh lrk  ,o f;dr;=re" ix×jla 

(Signal) f,i ye`Èka fõ'

/yeka Ndú;fhka isÿ lrk ikaksfõok

4'51 rEmh

4'53 rEmh - *hsn¾ ;ka;=
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4'54 rEmh  /yeka rys; 

ikaksfõok cd,hla

-

jvd wE; m%fo aYj,g ÿrl:kfhka
weu;fS ï § èjk s ix× úoH;q  a pïq nl
;rx. jYfhka iqúi,a l=¨ kq Tiafia
úiqrejd yßkq ,nhs' ;jo pkaøsld
;dlIa Kh fhdÞf.k ÿrl:k uOHi:a dk     
yd iïnkOa  j iïfmIa% K lgh;q  = lrñk a
ikka fs õok lh%s dj,hs  iÿs  lrh's  /yekja ,ks  a
f;dr ikka fs õokfh a § cx.u ÿrl:k b;d 
ckmhs%  Wmdx.hl a njg m; a ù we; ̂4'54 rEmh&' 
fuu`.ks  a ;rx. iïfmIa% Kh lrkfa k aa /yek a
Ndú;fhk a f;drjh' cx.u ÿrl:khl mO% dk 
fldgi a foll a wk;a ¾.; h' tjA d"  gd% kia óa g¾ 
^iïfmIa% K&  mßm:h yd ßijS ¾ ^wdodhl& 
mßm:h jYfhk's

4'55 rEmh - kQ;k cx.u ÿrl:k lsysmhla

j;auka f,dalh úYaj .ïudk ixl,amh
hgf;a fõ.fhka ÈhqKqj lrd msh 
kÕhs' tys § ikaksfõok lghq;= nyq,j 
isÿ jkafka mß.Kl fhdÞ .ksñkah' tA 
wkqj wka;¾cd,h Tiafia" úoHq;a 
;emE, (e-mail)" *elaia" fg,s.%d*a
jeks kùk ikaksfõok l%fudamdhhka 
ckm%sh  ù we; ̂4'56 rEmh&'

.=jka úÿ,s iïfm%aIKh

úYAj .ïudkfha oifoiska tk 

4'56 rEmh'

cx.u ÿrl:khlska èjks ix× úldYkh lrkq ,nkafka .=jka úÿ,s ;rx. 
mrdifha jQ úoHq;a pqïnl ;rx. jYfhks' fuu l%shdj,sh iïfm%aIK tAßh,hka  
yd l=¨ kq u`.ska isÿ fõ' cx.u ÿrl:khl wka;¾.; jkafka o b,lafg%dksl 
Wmdx.hka f.ka iukaú; fm%aIK yd wdodhl mßm: fõ' cx.u ÿrl:k lsysmhla 
4'55 rEmfha ±lafõ'

/yeka rys; ikaksfõok

*elaia hka;%hla 
Ndú;fhka mKsjqv heùu

f;dr;=re" jevigyka wdÈh b;d myiqfjka Tng Y%jKh lsÍug yels ù we;af;a 
.=jkaúÿ,sh ksid h'
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tneúka .=jkaúÿ,s jevigyka m%pdrh lsÍu 
yd úldYkh lsÍu ms<sn| j jeo.;a jk 
lreKq lsysmhla fj; wjOdkh fhduqlruq' 
.=jkaúÿ,s ;rx. úoHq;a pqïnl ;rx. 
úfYaIhls' úoHq;a pqïnl ;rx.j, fõ.h 
wdf,dalfha fõ.hg iudk jk w;r fï 
i`oyd udOHhla wjYH fkd fõ' úldYk 
lghq;= i|yd .=jka úÿ,s ;rx. fhdod.; 

yelsh hk uQ,O¾uh m%:u jrg c¾uka 
cd;sl y¾Üia úiska y`ÿkajdfok ,§'

4'57 rEmh

.j= k a úÿ, s ;rx. lïmk ixLHd; mrdih wkjq  mO% dk j¾. lys ms hlks  a  hlq ;a  
fõ' fïjd 4'6'1 j.f= jk a ±lfa õ' A igs  C l,dmj,ks  a ±lfa jk LW, MW yd SW iy 
VHF hk ;rx. .j= k a úÿ, s úldYk lgh;q  = i|yd úldYkd.drj, Ndú;d lrh's  Tn 
okka d cx.u ÿrl:k u`.ks  a mKjs vq  heùugo fuu mrdifh a úoH;q  a pïq nl ;rx. 
Ndú; lrh's  ;jo  kfs õok lgh;q  = i|yd  Ndú;d lrk FM uhls f% *dka ho .j= k a
úÿ, s ;rx. Wmfhd.a  S lr .kka d  WmlrKhl's   .j= kúa ÿ, s úldYkd.drj,o we;fa ; a
fuu u,Q O¾uh u; ilik ,o ixl¾S K WmlrKhkha ' 

4'58 rEmh - úoHq;a pqïnl ;rx. j.=j

.=jka úÿ,s
;rx.

u¾Q Plh

.=jka úÿ,s
ixLHd;
j¾Olh

j¾Okh jQ
ix×j

4'59 rEmh - .=jka úÿ,s ;rx. iïfm%aIKh lsÍfï l%shdj,sh

èjks
Yl;a hs

jdyl ;rx.
mN% jh

.j= k a úÿ, s úldYh

.j= k a úÿ, s úldYk lhs% dj,fs h§a  
j¾Okh lr.; a Yj% H ixLHd; 

;rx. (audio signal) jdyl 

;rx. (carrier waves) yd ñY % lr 
^u¾Q ckh lr& .j= k a úÿ, s ;rx. 
m<s fs h, lr.k q ,nh's  fuh 
;jÿrg; a j¾Okh lr iïfmIa% K 
l¿= K q u.ks  a úldYkh lrh's  
fuu .j= k a úÿ, s ;rx. Tfí 
kfs jfi a we; s .j= k a úÿ, s hk;a h%  
u.ks  a m;% .s yKh lr Yj% Kh 
lÍs ug yelfs õ' 

Y%jH ixLHd;
j¾Olh

úldYk l=¿k
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.=jkaúÿ,s m%;s.%yKh

wjldYh yryd tk .=jkaúÿ,s ;rx. wmf.a lkg Y%jKh fkd fõ' 
f¾äfhdafõ ̂ßiSjrfha& tAßh,h uÕska ,nd.kakd .=jkaúÿ,s ;rx. bf,lafg%dksl 
mßm:j, we;s Wmdx. uÕska f;dard j¾Okh lrk w;r úuq¾ckh u.ska kej; 
Y%jH ixLHd; ;rx. yd jdyl ;rx. j,g fjka lrkq ,efí' Y%jH ixLHd;  ;rx. 
;jÿrg;a j¾Okh lsÍfuka fïjd wmg Y%jKh l< yels h' ̂4'60 rEmh&

rEmjdyskS iïfm%aIKh yd m%;s.%yKh

4'62 rEmh - rEmjdyskS
iïfmIa% Kh

;jo fuf,i úoHq;a pqïnl ;rx. 
j¾Ol wÈhr ;=<ska .uka lr .=jkaúÿ,s 
;rx. vfhdavhkaf.a l%shdfjka miq j Y%jH 
fldgila yd oDYH fldgila f,iska fjka 
lr.; yels fõ' j¾K rEmjdyskS úldYfha § 
j¾K ;=k r;=" fld< iy ks,a ix× jdyl 
;rx.hg we;=¿ lrkq ,efí' fuu ix× 
jdylfhka Yíoh yd rEmh wkdjrlfhka 
fjka lr o¾Ykh lr.; yels fõ'

4'60 rEmh - .=jkaúÿ,s m%;s.%yK l%shdj,sh

4'61 rEmh - rEmjdyskS wdÞhlh

tßA h,h

iqir mßm:h

.=jka úÿ,s ixLHd; 
;rx. j¾Olh

úu¾Q Plh

.j= ka
úÿ,s
;rx.

.=jka úÿ,s ;rx. Tiafia" rEmh yd Yío h ixl,kh fldg úldYkh lrk 
rEmjdyskS jevigyka o rEmjdysks wdodhl u.ska ,ndf.k Y%jkh yd o¾Ykh 
lr.; yelsfõ'  b;d Wia ixLHd; (VHF) yd  w;sWÉp ixLHd; (UHF) Tiafia 
(30 MHZ isg 4 GHZ) remjdysks úldYh isÿ lrkq ,nhs'  4'62 rEmfha ±lafjk 
whqßka rEmjdysksfha iïfm%aIK l%shdj,sh ir,j ±laúh yels h'  m%;s.%yKfha§ 
rEmjdyskS wekafgkdj u; fm%arKh jk úoHq;a pqïnl ;rx. by; wdldrhg 
úuq¾ckh ùfuka miq rEmjdysksfha iamSlrfhka Yíoh f,i;a tys we;s m%;s§ma; 
;srfhka rEmhla f,i;a ,nd.kS  ̂4'61 rEmh&'

Y%jH ixLHd; 
;rx. j¾Olh

^èjk&s

;rx.
èjks

iqir
mßm:h

rEm ix{d
;rx. 

j¾Olh

mßf,dalkh
iy

iskala ;rx.

úuq¾clh
jks

ixLHd;
j¾Olh

è
;rx.èjks

;rx.
wdf,dla

rEm
k,h
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úoHq;a udOH weiqfrka f;dr;=re .nvd lsÍu'

±kg jir 100lg muK by; §
èjksh yd iïnkaO f;dr;=re .nvd
lrk ,oafoa ;eá weiqfrks' fuu ;eá 
L.P. (Long Playing) ;eá f,i
ye`Èkafõ ^4'63 rEmh&' fuys § 
lerlefjk mqjrejla u; ;enQ ;eáh 
N%uKh jk w;r tA u; iam¾Y jk 
bÈlgqjlsk a (Needle) Yíoh bj;g 
.kakd ,o S ' fuu WmlrKh 
.%euf*dakh kñka ye`Èkafõ' th 1887 
§ uq,a jrg ksmojk ,oafoa wfußldkq 
cd;sl tñ,a n¾,a,Sk¾ úisks'

4'63 rEmh - Lp ;eáhla

4'64 rEmfha ±lafjk ixhqla; ;eá úoHq;a udOH f;dr;=re .nvd lsÍu g
fhdÞ.kq ,efí' äðg,a ;dlaIKfha ÈhqKqj ksid Y%jH" oDYH udOHfha f;dr;=re
f,i Yío yd rEm .nvd lsÍug oDv ;eá (Diskettes)   kue;s  Wmdx. ilid we;'

4'65 rEmh - èjks máhl Yío igyka lsÍfï wjia:d

4'64 rEmh - ixhlq ;a  (CD) ;eá

èjksh muKla má.; lsÍug fhdÞ .kakd leiÜ mg .ek o ;rula úuid 
n,uq' fuh ks¾udKh lr we;af;a pqïnl mg,hla fmd,s;ska má w;r r`ojd 
.ekSfuks  fuu má ;=< whka Tlaihsâ fyda fl%dañhï Tlaihsâ wdf,am lr we;' 
fïjd pqïnls; l< yels ridhksl ixfhda. fõ' tA u`.ska pqïnl lsÍu wkqj rgd 
ms<sfh, l< yels fõ' ixfhda.h èjks Yla;sfhka úoHq;a Yla;shg;a bka pqïnl 
Yla;shg;a kxjd máfha rgd f.dvkxjhs' tjeks rgd we;=<;a l< máhlska èjks
m%;sksIamdokfha § by; l%shdj m%;sj¾;H fldg Yíoh ,nd.; yels fõ' tfukau
máfhys wka;¾.;h uel=ï ysila u`.ska pqïnl;aj rgd bj;a lsÍfuka uld ±ñh 
yels h'
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fuu Odß;%l m%Odk j¾. folla we;'

 1'  úoHq;a úÉfþoH Odß;%l

fuu Wmdx.j, úfYaI ,CIKh jkafka

wdfrdma K .nvd lÍs fï yelhs djh's  fuu wdfrdma K
kej; Odrdjla f,iska thska bj;g .; yels fõ'

4'66 rEmh - Odß;%l j¾.

Odß;%lj, ;j;a úfYaI ,CIKhla jkafka th ;=<ska m%;Hdj¾; Odrdjlg .uka 

l< yels ùu;a ir, Odrdjka .uka lsÍug bv fkd§u;a h' fï fya;=j ksid th 

fmrykla f,iska l%shd lrhs'

bf,lafg%dksl mßm:j, fhdÞ.kakd bf,lafg%dkslj il%sh fkdjk Wmdx.

wm úiska Ndú; lrkq ,nk fndfyda WmlrKj, hï hï bf,lafg%dksl Wmdx. 
md,kh yd yeisrùu i`oyd bf,lafg%dkslj ilS%h fkdjk fjk;a Wmdx. /ila 
Ndú; fõ' m%;sfrdaOl" Odß;%l" mßKdul" fm%arl" iamSlr yd uhsfl%df*dak ñka 
iuyrls'
 '
Odß;%l (Capacitors)  yd tAjdfha Ndú;

bf,lafg%dksl mßm:j, úúO úÿ,s WjdrKj," fudag¾ r:j, m%;s§ma; myka
wdÈfha úúO Odß;%l Ndú; lr ;sfnkq Tn ±l we;'

Odß;%l ksmojd we;af;a ;=kS we¨ ókshï f,day m;% folla w;rg mdrúoHq;a 
øjH mg, ;eîfuks' tu f,day m;% u; bf,lafg%dav w.% folla ;nd msg;ska 
wdjrK weiqreula fhdÞ we;' fhdÞf.k we;s mdrúoHq;a udOHh wkqj Odß;%l 
uhsld" firñla"fmd,siaghsÍka yd úoHq;a úÉfþo hkd§ kïj,ska ye`Èkafõ'

2' úoHq;a úÉfþoH fkdjk Odß;%l

úp,H Odß;%l fmr ieliqï Odß;%l

+ -

iudkH Odß;%l úoHq;a úÉfþoH Odß;%l

4'67 rEmh" Odß;%l ixfla;
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Odß;%l l%shdj

Odß;%l w.% fol negßhlg iïnkaO l< úg tys f,day m;% u; úoHq;a wdfrdamK
.nvd fõ' bka miqj negßh bj;a l< úg .nvd jQ úoHq;a wdfrdamK th ;=<
flá ld,hla /`§ mj;S' m%dfhda.sl tAllhla f,i Odß;dj ukskq ,nkafka *erâ
(F) kue;s tAllfhks' fuu tAll μ F, yd pF f,i Ndú; lrkq ,nhs'

wdf,dal yd ;dmixfõ§ m%;sfrdaOl (Light  Dependent Resistors)

úÿ,s mßm:j, úoHq;a Odrdj md,kh lrk Wmdx. jkafka m%;sfrdaOlhkah'
m%;sfrdaOlj,ska úÿ,s Odrdj md,kh lrhs' m%Odk jYfhka m%;sfrdaOl j¾.
lys ms hl's

bf,lafg%dksl mßm:j, Ndú; lrk m%;sfrdaOl .Khg wh;a úfYaI
m%;sfrdaOl j¾. w;=ßka folla my; ±lafõ'

1' wdf,dal ixfõ§ m%;sfrdaOl L D R
2' ;dm ixfõ§ m%;sfrdaOl (Thermistor)

wdf,dal ixfõ§ m%;sfrdaOl LDR  jYfhka ye`Èkafõ' fuys Wvq uqyqK; muKla 
mdroDYH wdjrKhlska jid we;'  th iïnkaOl lïì follska iukaú; h' 
wdf,dal ixfõ§ m%;sfrdaOlj, wdf,dalfha ;Sj%;dj wkqj m%;sfrdaOfha w.h 
úp,kh fõ'

1' w÷f¾§ m%;sfrdaOh'  ^100 lsf,da´ï&
2' wdf,dalfha§ m%;sfrdaOh'  ̂ 100 ́ ï& o< jYfhka

jeks m%;sfrdaO w.hhka fmkakqï lrhs'

wNHdi :

1'  § we;s vfhdavhlg zwZ  ;Srefõ we;s Yla;Ska m%Þkh l< úg bka m%;sÞkh 
lrk Yla;sh zwdZ ;Srefjka f;dardf.k ysia;ekg fhdokak'

w wd
1' m%;Hdj¾; drdj - - - - - O wdf,dalhg mßj¾;kh fõ'

2'  FM ;rx. - - - - - Y%jH ;rx. njg mrsj¾;kh fõ'

3' AM  ;rx. - - - - - ir, Odrd njg mßj¾;kh fõ'

4' ir, Odrdj ----- m%;Hdj¾; Odrdj njg mßj¾;kh fõ'

----- pqïnl;ajh njg mßj¾;kh fõ'
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úÿ,s n,anh" úÿ,s mxldj" f¾äfhdaj" le,alshqf,agrh"
fÜma frfldavrh" úÿ,s ia;sßlalh" rEmjdyskS hka;%h"
úÿ,s fla;,h" j;=r fudagrh" mß.Klh'

2'   my; § we;s Wmdx. j,g wÞ< ixfla; w`oskak'

iDcqlrK vfhdav" ,laIHiam¾Y vfhdav" fik¾ vfhdav" m%ldY vfhdav"
wdf,dal vfhdav" ;dm vfhdav

3'  my; ±lafjk tAjd ms<sn| flá ye¢kaùula lrkak'

1' iyixhqc nkaOk' 4' n j¾.fha w¾O ikakdhl
2' ksi w¾O ikakdhl 5' uqla; bf,lafg%dak
3' p j¾.fha w¾O ikakdhl 6' oaù O%ej ikaê

4'  pn ikaêhla weiqfrka wid we;s m%Yakj,g ms<s;=re imhkak'

1' fuys we;s w.%hkays lef;dav" wefkdav kï lrkak'

2' pn ikaêh yryd úÿ,s Odrdjla .uka lsÍug negßhla flfia iïnkaO
   l< hq;= o @
3' pn ikaê we;s Wmdx. y;rla kï lrkak'

4' fuu pn ikaêhl l=yr we;af;a lskï fldgfia o @

5'  Tfí ksfjfia yuqjk úoHq;a Yla;sh Wmfhda.S lrf.k l%shd lrk WjdrK 

/ila my; oela fõ'

Tn W.;a lreKq wkqj by; WjdrK iqÿiq mßÈ j¾. lrkak'

6'  my; § we;s bf,lafg%dksl Wmdx.hkag Yla;sh ,nd ÿkfyd;a bka m%;sodk

jk ix×fõ fyda Yla;sfha fydaa iajNdjh we`o olajkak'  ̂ksoiqka (- úÿ,sh" wdf,dalh"
èjksh&

úoH;q a úÉfþol Odß;l% " ml% dY vfhdva " iDcq ldrl vfhdva " gd% kia is ga rh" ix.Dy;s
mßm:'
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