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.Dy úÿ,s mßm:h

j¾;udk ck Ôú;h yd nyq, j ne`§ mj;sk úÿ,sh ms<sn| j u|la fidhd 

n,uq' 

rd;s%h t<efUk úg úÿ,s mykla o,aajd w÷r uld oukafka;a riúkaokh i|yd 

rEmjdysksh krUkafka;a úÿ,sh wdOdrfhka hhs fufyd;lg fyda is;=fõ o@ úÿ,sh 

fkdue;s kï fujeks fndfyda foa wmg wysñ fjhs' tneúka úÿ,sh wk.s iïm;ls' 

m%Odk úÿ,s iemhqu

ksfjiaj,g úÿ,sh imhd .ekSfï l%u folls' 

01' fm!oa.,sl j úÿ,sh ksmojd .ekSu'

iQ¾h fldaI" tkaðka u.ska ls%hd lrk úÿ,s ckl ^vhskfuda&" ridhksl fldaI" 

wdÈh úÿ,sh ksmojd .ekSug fhdod .kS'

02' m%Odk úÿ,s iemhqu u.ska'

cd;sl úÿ,sn, moaO;shg wh;a fnodyeÍfï ud¾.j,g iïnkaO ù úÿ,sh 

,nd.ekSu fuu l%uh hs' ksfjiaj,g úÿ,sh imhd .ekSu i|yd nyq, j Ndú; 

jkafka fï wdldrh hs'

01

m%Odk úÿ,s iemhqu



fkdñf,a fnodyeÍu i|yd h'2
fkdñf,a fnodyeÍu i|yd h'

1'1 rEmh

úÿ,s wjYH;d i|yd fhdod .kakd ridhksl fldaI" iQ¾hh fldaI" vhskfuda" 

m%Odk úÿ,s iemhqu wd§ úúO úÿ,s iemhqïj, úÿ,sfhys iudk;d fuka u wiudk;d 

o ±lsh yels fõ'

úÿ,s iemhqu u.ska ls%hd lrùu i|yd úÿ,s WjdrK f;dard .ekSfï § úÿ,s 

iemhqfï iajNdjh ie,ls,a,g .; hq;= fõ'

fjda,aàh;dj

úÿ,sh iemhqul isg únrla ^Load& olajd bf,lafg%dak .,d hkafka" 

bf,lafg%dak mSvk fjkila we;s wjia:djl § h' fuu bf,lafg%dak mSvk fjki 

úNj fjki f,i ye¢kafõ'

zzúÿ,s iemhqul tla w.%hlg idfmalaI j wks;a w.%fha úNj fjki fjda,aàh;d 

fjki fyj;a úNj wka;rh f,i y÷kajhs˜ fjda,aàh;dj uekSu fyda m%ldY 

lsÍu i|yd fjda,aÜ ^v& kï tallh Ndú; lrhs' úúO úÿ,sh iemhqïj, w.% w;r 

fjda,aàh;dj ieuúg u 1'2 rEmfha ±lafjk f,i tajd u; igyka lr we;'
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12V

1'2 rEmh

ir, Odrd iemhqul fjda,aàh;dj uekSu i|yd ir, Odrd fjda,aÜ ógr Ndú; 

l< hq;= h' ^1'3 rEmh&

1.50v

 

1'3 rEmh

ir, Odrd iemhqïj, fjda,aàh;dj ld,hg idfmalaI j yeisfrk wdldrh 1'4 

rEmfhka ±lafõ'



fkdñf,a fnodyeÍu i|yd h'4
fkdñf,a fnodyeÍu i|yd h'

fjda,aàh;dj

ld,h
0

1'4 rEmh

úÿ,sh Odrdfõ ÈYdj

tÈfkod úÿ,sh wjYH;d i|yd fhdod.kakd ridhksl fldaI" iQ¾hh fldaI 

jeks úÿ,sh iemhqïj,g únerhla ^úÿ,s nqnq¨" úÿ,s fudagr jeks& iïnkaO l< úg 

iDK w.%fha isg Ok w.%h olajd bf,lafg%dak .uka lrhs' tfy;a iemhqfï Ok ^+& 

w.%fha isg iDK ^-& w.%h olajd úÿ,s Odrdj .,d hdu úÿ,s Odrdfõ iïu; ÈYdj 

f,i i,lkq ,efí' m%;Hdj¾; iemhqulg únrla ^Load& iïnkaO l< úg únr 

yryd fomig u Odrdj .uka lrhs'  

m%;Hdj¾; fjda,aàh;dj

ir, u m%;Hdj¾; cklh nhsisl,a vhskfudaj fõ'

nhsisl,a vhskfudajla hkq uDÿ hlv yrhla jgd" T;k ,o ikakdhl 

lïì oÕrhla wi, pqïnlhla N%uKh lrjñka úÿ,sh Wmojd .ekSu isÿ lrk 

WmlrKhls' 1'6 iy 1'7 rEm u.ska ±lafjk mßÈ pqïnlh oÕrhg 900 lska msysgk 

úg pqïnl n, f¾Ld fkdlefmk ksid fjda,aàh;djla ckkh fkd fõ' pqïnlh 

oÕrhg iudka;r jk úg n, f¾Ld u.ska Wmßu f,i oÕrh lefmk ksid ckkh 

jk fjda,aàh;dj Wmßu fõ' fufia  pqïNlh tla jghla lerlefjk úg ikakdhl 

oÕrfha tla fl<jrlg idfmalaI j wks;a fl<jfrys fjd,aàh;dj fjkia jk 

wdldrh" 1'6 iy 1'7 rEmj, mßm:hg iïnkaO lr we;s uOH Y+kH .e,ajfkda 

ógrfha ^ueo ìkaÿ .e,ajfkda ógrh& o¾Ylfhka ±lafõ'
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úÿ,s fldaIh

.e,ajfkda ógrh
Odrdj

ld,h
0

1'5 rEmh

 

00
900

1'6 rEmh

1800

2700

1'7 rEmh
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pqïnlh N%uKfha § fldaKsl j isÿ jk fjkia ùug wkqrEm j" fjda,aàh;dfõ 

fjkiaùu 1'8 ^a& rEmh wdldrfha fõ'

900 1800 2700 3600

fjda,aàh;dj

0

fjda,aàh;dj

0

iÔù ikakdhlfha 

fjda,aàh;dj

WodiSk ikakdhlfha

fjda,aàh;dj

m%Odk úÿ,shnhsisl,a vhskfudaj 

     ^a&      ^b&
1'8 rEmh

m%Odk iemhqfï fjda,aàh;dj o" ld,hg wkqrEm j 1'8 ^b& rEmfha ±lafjk 

wdldrhg úp,kh fõ' 

fjda,aàh;dj Odrdj iy m%;sfrdaOh w;r iïnkaOh

ikakdhlhla ;=<ska .,k Odrdj ikakdhlh fomi fjda,aàh;djg wkqf,dau 

j iudkqmd;sl jk nj —´ï˜ kue;s úoHd{hd úiska fidhd .kakd ,È'

ta wkqj V  ∝  I   

tkï V ksh;hls'

      I
túg" V
          I

= R

fuu ksh;h ikakdhlfha m%;sfrdaOhg iudk fõ'

m%dfhda.sl lghq;=j, § jeämqr u Ndú; jkafka m%;sfrdaOhla ;=<ska Odrdj 

.,kúg ikakdhl fomi fjda,aàh;dj mÍlaId lsÍu hs'
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6.23v

1'9 rEmh 

m%Odk úÿ,s iemhqfï m%;Hdj¾; nj'

m%Odk úÿ,s iemhqug únerhla iïnkaO l<úg iemhqfï tla ikakdhlhlg 

idfmalaI j wks;a ikakdhlfha fjda,aàh;dj + ^Ok& yd - ^RK& jYfhka fjkia 

fõ' tneúka mßm:h fomig Odrdj .,d hhs' fujeks iemhqï" m%;Hdj¾; Odrd 

iemhqï f,i y÷kajkq ,nk w;r Odrdfõ ÈYdjg ks;H njla fkdue;s neúka" 

iemhqfï w.% Ok yd iDK f,i kï l< fkdyels fõ' fujeks iemhqul Y+kH 

fjda,aàh;dj mj;sk ikakdhlh" WodiSk ikakdhlh f,i y÷kajk w;r tu 

ikakdhlhg idfmalaI j  + ^Ok& iy - ^RK& jYfhka fjda,aàh;dj fjkia jk 

ikakdhlh" iÔù ikakdhlh f,i ye¢kafõ'

nhsisl,a 

vhskfudaj

.e,ajfkda ógrh

Odrdj

ld,h0

1'10 rEmh
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YS¾I fjda,aàh;dj ^¹p)
m%;Hdj¾; Odrd iemhqul fjda,aàh;dj Wmßu jk w.h YS¾I fjda,aàh;dj 

f,i y÷kajhs' m%;Hdj¾; Odrd fjda,aÜógrhlska fyda u,aáógrhlska m%o¾Ykh 

lrkq ,nkafka j¾. uOHkH uQ, fjda,aàh;d ^Vrms& iM, w.h fõ'

j¾. uOHkH uQ, fjda,aàh;dj ^¹rms&

m%;Hdj¾; Odrd iemhqul fjda,aàh;dj ksh; w.hl fkd mj;sk nj wm 

úiska fï jk úg ye¢kf.k we;' 

''lsishï m%;Hdj¾; Odrd iemhqulg iïnkaO lr we;s úÿ,s nqnq,la" ;dmlhla 

jeks m%;sfrdaOhlska iEÿKq únerla u.ska Wmojk cj m%udKh u" ir, Odrd 

iemhqulg iïnkaO lsÍu u.ska ,nd fokafka hhs is;uq' tu ir, Odrd iemhqfï 

fjda,aàh;d w.h" m%;Hdj¾; Odrd iemhqfï j¾. uOHkH uQ, fjda,aàh;dj f,i 

y÷kajhs''' 

ta wkQj m%Odk iemhqfï fjda,aàh;dj 230v f,i m%ldY lrkq ,nkafka  tys 

j¾. uOHkH uQ, w.h hs' tkï m%Odk iemhqfuka ls%hd lrk úÿ,s nqnq,la 230v 
ir, Odrd iemhqulska tu wdf,dalh u ,nd fohs'

u,aáógr Ndú;fha § tys mrdi f;darKh wod< m%;Hdj¾; Odrd fjda,aàh;d 

mrdihg ^ACV& fhduq lr m%;Hdj¾; fjda,aàh;dj ueksh yels h' m%;Hdj¾; Odrd 

fjda,aÜógrhlska fyda u,aáógrhlska m%o¾Ykh lrkq ,nkafka j¾. uOHkH uQ, 

fjda,aàh;dfõ ^¹rms&  iM, w.h fõ'

ihskdldr j fjda,aàh;dj úp,kh jk úÿ,s iemhqul j¾. uOHkH uQ, 

fjda,aàh;dj ^¹rms& yd YS¾I fjda,aàh;dj ^¹p) w;r iïnkaOh my; m%ldYkfhka 

±laúh yels h' 

V
p
 =  ¹rms × √2

V
p
 =  ¹rms × 1.414

¹rms = Vp = 0.707 Vp

 √2
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fjda,aàh;dj

ld,h

Vp

Vrms

1'11 rEmh

 1'11 rEmh u.ska m%Odk  iemhqfï Vp yd ¹rms  uÜgï ±lafjhs'

m%Odk iemhqfï j¾. uOHkH uQ, fjda,aàh;dj 230V jk neúka" m%Odk   

iemhqfï YS¾I fjda,aàh;dj' 

V
p
 = 230 × 1.414 V

V
p
 = 325 V 

ixLHd;h ^Frequency&

m%;Hdj¾; Odrd iemhqul fjda,aàh;dj fjkiaa jk nj wms y÷kd .;suq' 

;;amr tll ld,hla ;=< iïmQ¾K flfrk fjda,aàh;dj fjkia ùfï pl% ixLHdj 

m%;Hdj¾; Odrd iemhqfï ixLHd;h f,i y÷kajhs' ixLHd;h ukskq ,nkafka 

;;amrhlg pl% .Kk fyj;a y¾Üia ^Hz& kï tallfhks' 

m%Odk úÿ,s iemhqfï ixLHd;h 50Hz fõ' fï wkqj m%Odk úÿ,s iemhqfï 

fjda,aàh;dj fjkiaùfï tla pl%hla i|yd .; jk ld,h 1/50 S fõ' fjda,aàh;dj  

fjkiaùfï tla pl%hla i`oyd .; jk ld,h wdj¾; ld,h f,i y÷kajhs' fuh 

1'12 rEmfhka ±lafõ'
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fjda,aàh;dj

0

ld,h

1$50s
1'12 rEmh

úÿ,s /yeka

úÿ,s Yla;sh tla ia:dkhl isg ;j;a ia:dkhlg ikakhkh lsÍu i|yd 

/yeka fhdod.kakd w;r .Dy úÿ,s mßm: i|yd Ndú; lrk úÿ,s /yeka ;U 

f,dayfhka ;ekQ lïì fhdodf.k ksmojhs' tu /yeka PVC wdjrKhla u.ska 

mßjrKh lr ;sfí'

iÔù yd WodiSk /yeka

m%Odk úÿ,s iemhqu yd iïnkaO mßm: ;=< úÿ,sh f.k hk /yeka iÔù yd 

WodiSk f,i kï lrkq ,efí'

úÿ,s iemhqu we;ssúg úÿ,s /yeka ;=< úÿ,sh mj;skafka ±hs u;=msáka n,d 

ksÍlaIKh lsÍfuka y÷kd.; fkdyels h' tneúka wkdrlaIs; j flfrk m%Odk 

úÿ,sh iys; /yeka mßyrKhl § úÿ,s ier je§fuka urKh mjd isÿ úh yels h' 

m%Odk úÿ,s iemhqu mssßlaiSu i|yd ksfhdaka mÍlaIlh kï WmlrKh fndfydaúg 

Ndú; flf¾' ksfhdaka mÍlaIlhla 1'13 rEmh u.ska ±lafõ'
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A B C D E
1'13 rEmh

 A - mÍlaIl ;=v  C - m%;sfrdaOlh E - N+.; lrk weKh

B - ma,diaála wdjrKh D - ksfhdka myk

ksfhdaka mÍlaIl ;=v úÿ,s /yek iuÕ iam¾Y lr wkska fl<jfrys msysá 

N+.; lrkq ,nk weKh u; weÕs,a, ;eîfuka úÿ,s mÍlaIdj isÿ lrkq ,nhs'

úÿ,s iemhqfï /yekaj, m%;Hdj¾; fjda,aàh;djla ;sfí kï úÿ,sh mÍlaIdfõ 

§ ksfhdka myk ±,afõ' y÷kd.ekSfï myiqj i|yd iÔù /yeka i|yd ÿUqre j¾K 

wdjrK fh¥ /yeka o WodiSk /yeka i`oyd ks,a j¾K wdjrK fh¥ /yeka o Ndú; 

lrhs' iÔú yd WodiSk /yeka 1'14 rEmfhka ±lafjhs'

       

      iÔù /yek                              WodiSk /yek    

1'14 rEmh

N+.; /yeka

fmdf<dj ;=<g 1 1$2mla muK isria j .s,ajk ,o ;U l+rla fyda .e,ajkhsia 

k,hla N+.;h f,i y`ÿkajhs' fuu N+.;hg iïnkaO lr we;s /yeka N+.; /yeka 

f,i kï lrhs'

f,day wdjrK iys; úÿ,s WjdrKj, we;s jk úÿ,s ldkaÿjl §" úÿ,sier 

je§ïj,ska mqoa.,hka wdrlaId lr .ekSu i|yd N+.; /yeka fhdod .kS' f,day 

wdjrKh yd iïnkaO lrkq ,nk /yekla flfjks msgqjdkl we;s N+.; /yek yd 

iïnkaO lr" wod< N+.; lsÍu isÿ lrjhs' y`ÿkd.ekSfï myiqj i`oyd úÿ,s iemhqï 

moaO;shl N+.; /yek i|yd fld< $ ly j¾K iys; wdjrKhlska hqla; /yekla 

fhdod .kS' N+.; /yekl iajNdjh 1'15 rEmfhka ±lafõ'



fkdñf,a fnodyeÍu i|yd h'12
fkdñf,a fnodyeÍu i|yd h'

1'15 rEmh - N+.; /yek

/yeka j¾.

úÿ,s iemhqï moaO;shlg /yeka fhdod .ekSfï § /yeka ;=<ska .,d hd hq;= 

Odrdjg Tfrd;a;= fok f,i /yeka f;dard.; hq;= fõ' tfia u ia:djr f,i 

ia:dmkh i|yd fhdod.kakd /yeka ±ä núka hqla; j o" fjk;a wjYH;d i|yd 

fhdod.kakd /yeka iqkuH núka hqla; j o" mj;sk wdldrfhka ksmojhs' WjdrK 

i|yd Ndú; lrk fhd;a iÔù" WodiSk yd N+.; /yeka mßjrKhlska fjka lr tla 

wdjrKhla ;=< mj;akd fia ksmojhs' 1'16 rEmh u.ska tjeks /yeka ±lafõ'

        
        ;ks /yek    yr ;=kla iys; /yek

1'16 rEmh

/yeka ksIamdokfha § fhdodf.k we;s lïì ixLHdj yd lïìj, iïmQ¾K 

yrialv úIalïNh wkqj /yeka j¾. flf¾' 1'1 j.=fjka /yeka j¾. lsysmhla 

±lafõ'
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/yek
lïì         

ixLHdj

lïìhl 

úYalïNh  

mm

yrialv 

j¾.M,h

mm2

.,d hd yels 

úsÿ,s Odrdj

(A)
±ä n úka hq;=            

/yeka' fïjd ;ks 

yr fyda nyq yr 

iys; /yeka f,i 

ksmojhs'

1$1'13

1$1'38

7$0'50

7$0'67

7$0'85

7$1'04

7$1'35

7$1'70

1

1

7

7

7

7

7

7

 1.13
1.38
0.50
0.67
0.85
1.04
1.35
1.70

1

1'5

1'5

2'5

4

6

10

16

12

14

14

17

29

31

51

66

1'1 j.=j

/yek
lïì         

ixLHdj

lïìhl 

úIalïNh 

mm

yrialv 

j¾.M,h

mm2

.,d hd 

yels úsÿ,s 

Odrdj

nyq, j 

nyqyr iys; 

iqkuH /yeka 

f,i ksmojhs'

13/0.2   

16/0.2

24/0.2

32/0.2

30/0.25

50/0.25

13

16

24

32

30

50

0'20

0'20

0'20

0'20

0'25

0'25

0'4

0.5

0.75

1

1.5

2.5

3

3

6

10

12

20

1'2 j.=j

úÿ,sh fnodyeÍfï m%Odk moaO;sh ;=< /yeka y;rla Ndú; flf¾' thska 

03la iÔù /yeka jk w;r tla /yekla WodiSk /yekla fjhs' tu iÔù /yeka 

;=fkys fjda,aàh;dj WmÍu ùu tl u wjia:djl § isÿ fkd fõ' tneúka tu iÔù          

/yeka j, we;s fjda,aàh;dj tl u fudfyd;l § tlsfklg fjkia fjhs' tneúka 

tu iÔù iemhqï ;=kg fjka fjka j y÷kd.ekSu i|yd tlsfklg fjkia j¾K 

iys; /yeka fhdod .kS' l¾udka; wjYH;d i|yd tu iemhqï ;=kg úúO j¾K 

fhdod .kakd wjia:d ;sfí' tjeks iemhqula f;l,d iemhqula jYfhka y÷kajhs' 

f;l,d iemhqul iÔù /yeka y÷kd.ekSug my; j¾K fla; l%uh fhdod .kshs' 
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/yek       j¾Kh

WodiSk      ks,a 

;ksl,d iÔù ^L1 fyda L2 fyda L3 &  ÿUqre

f;l,d iÔú 01 ^L1&    ÿUqre

f;l,d iÔú 02 ^L2&    l`M

f;l,d iÔú 03 ^L3&    w`M

flfjks msgqjdklg /yeka iïnkaO ùu'

úÿ,sh iemhqï moaO;shlska msg;g úÿ,s iemhqu ,nd .ekSu i|yd                  

fhdod.kakd úÿ,s Wmdx. flfjks msgqjdk f,i kï flf¾'

flfjks msgqjdkg iïnkaO l< yels fmakqjla u.ska úÿ,s WjdrKhlg yd 

úÿ,s È.= i|yd úÿ,sh ,nd .; yels fõ'

flfjks msgqjdkg yd fmakqjlg /yeka iïnkaO flfrk iïu; wdldrh 

1'17 rEmh u.ska ±lafõ' jvd fyd¢ka iïnkaO ùug /yefka fl<jr wdmiq keùu 

lrkq ,efí'

N+.; /yeka iïnkaOh

iÔù /yeka iïnkaOh

WodiSk /yeka iïnkaOh

   flfjks msgqjdk 
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        fmakqjl ndysr fmkqu          fmakqjlg /yeka iïnkaOh

1'17 rEmh

/yek  j¾Kh    ixfla;h

iÔú   ÿUqre     L

WodiSk  ks,a     N

N+.;   fld<  $ ly   E

úÿ,s È.=jla i|yd /yeka f;dard.ekSu'

  
1'18 rEmh - úÿ,s È.=j

m%Odk iemhqï moaO;sfhka msg;g ;djld,sl j úÿ,sh f.khdu i|yd       

fhdod.kakd Wmdx.h úÿ,s È.=jla f,i y÷kajhs' úÿ,s È.=jla fndfydaúg fmakqjlska 
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m%Odk iemhqug iïnkaO flfrk w;r" flfjks msgqjdklska fl<jr fõ' ta w;r 

iïnkaO;dj i|yd /yeka fhdod .kS' úÿ,s È.=jla 1'18 rEmfhka ±lafõ'

úÿ,s È.=jla fnfydaúg fhdod.kq ,nkafka ÿria: únerlg ;djld,sl j 

úÿ,sh ,nd §u i|yd fõ' tneúka È.=jla i|yd /yeka f;dard .ekSfï § úner 

;=<ska .,k Odrdjg Tfrd;a;= §u yd myiqfjka yl=,d ;eîug yelsùu ms<sn| j 

ie,ls,su;a úh hq;= h' 

o¾Yl (Indicators) 

úÿ,s iemhqul úÿ,sh mj;akd nj m%o¾Ykh ùu i|yd o¾Yl ^Indicator& 
fhdod.kq ,nhs' uq,a hq.fha § iQ;s%ld myka fï i|yd Ndú; flreKs' j¾;udkfha 

ksfhdaka myka yd LED myka fï i|yd Ndú; lrhs' ksfhdaka mykla yd LED 
mykla o¾Ylhla f,i Ndú; l< yels wdldrh 1'19 rEmh u.ska ±lafõ'

            

1'19 rEmh

úÿ,sh È.=jl úÿ,sh mj;sk nj y÷kd.ekSug fujeks o¾Yl Ndú; lrhs' 

wêOdrdj yd ú,dhl

úÿ,s /yeka ;=<ska .,dhdug ks¾foaYs; Odrdjg jvd jeä Odrdjla .,dhdu   

wêOdrdj f,i y÷kajhs' wêOdrd .,d hdu ksid /yeka wêl f,i r;aùu fya;=fjka 

.sks.ekSï we;s ùug yd iemhqug ydks ùug fndfyda bv we;' fujeks wk;=re 

j<lajd .ekSu i|yd iÔú /yek ú,dhl yryd únrg iïnkaO lrkq ,efí'

m%u; Odrdjg jvd jeä Odrdjl § ±ù hd yels m%udKfha lïìhla ú,dhlhla 

f,i fhdod .; yels h'

idudkH wjYH;dj, § ú,dhl i|yd fhdod.kakd lïì 1'3 j.=j wkQj iïu; 

ls%hdldÍ Odrdj u; j¾. l< yels h'
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Odrdj lïìfha úIalïNh

3

5

10

15

0'15 mm
0'2 mm
0'35 mm
0'5 mm

1'3 j.=j

ùÿre fldmqjla ;=< /|jQ ú,dhl lïìhla ú,dhlhla f,i Ndú; l< yels 

w;r úúO bf,lafg%dksl mßm:j, Ndú; lrk tjeks ú,dhlhla 1'20 rEmfhka 

±lafõ' 

iïnkaOl

ú,dhl lïìh

ùÿre fldmqj

1'20 rEmh

fuu ú,dhl /|ùu i|yd Odrlh fhdod .kS'

ú,dhlh r|jk w,a¨

/yeka iïnkaO jk w.%

1'21 rEmh
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úÿ,s È.=jl wdrlaIdj i|yd iÔù /yeka Odrlhl /|jQ ú,dhl fh§u l< 

yels h'

.Dy úÿ,s mßm:

m%Odk úÿ,s iïnkaO;dj

cd;sl úÿ,s n, moaO;sfha fnodyeÍfï ud¾.hg iïnkaO ù ksjdij,g úÿ,sh 

,nd .kakd /yek" fiajd /yek f,i y÷kajhs'

fuu úÿ,s iemhqu úÿ,s ukqj yd fiajd ú,dhlh ;=<ska ksjfia úÿ,s mßm:hg 

iïnkaO flf¾' fiajd /yek we;=`M fuu Wmdx." úÿ,s wêldßh i;= foam< jk 

w;r fuu Wmdx. ksjfia msg;ska ia:dmkh flf¾' 

fiajd /yek

úÿ,s ukqj wêOdrd 

mßm: 

ì¢kh

.Dy ú ÿ,s  

mßm:hg

1'22 rEmh

m%Odk iemhqug fnodyeÍfï ud¾.h yd .Dy úÿ,s mßm:h w;r Wmdx. 

iïnkaO jk wdldrh 1'22 rEmh u.ska ±lafõ'

úÿ,s ukqj

ksfjil mßfNdackh lrkq ,nk úÿ,ss m%udKh uekSu isÿ flfrkqfha úÿ,sh 

ukqj u.sks' fuh lsf,dafjdaÜ meh ^kwh& ógrh hkqfjka o y÷kajhs' lsf,da fjdÜ 

1l cjhla mehl ld,hla ;=< mßfNdackh lrk úg jeh jk Yla;sfha m%udKh 

tall 1la f,i úÿ,s ukqfjys igyka fõ' úÿ,s ukqjl ienE fmkqu 1'23 rEmh ys 

±lafõ'
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úÿ,s tall m%o¾Ylh

 /yeka iïnkaOl

1'23 rEmh -  úÿ,s ukqj

fiajd ú,dhlh $ wêOdrd mßm: ì¢kh

.Dyh ;=< mßm:fha isÿ jk wêOdrd .e,Sul § isÿ úh yels wk;=re j<lajd 

.ekSu i|yd fiajd ú,dhlhla fyda wêOdrd mßm: ì¢khla fhdod .kS' fuh iÔù 

/yekg iïnkaO lr we;s w;r ksjig iemfhk Wmßu Odrdjg wod< j ú,dhlh 

fyda wêOdrd mßm: ì¢kh f;dard.kq ,nhs' m%Odk iemhqug wh;a fiajd ú,dhlhla 

yd wêOdrd mßm: ì¢khla 1'24 u.ska ±lafõ'

      

ú,dhl mdou ú,dhl jdylh

^ú,dhl lïì r|jkh&

  

  wêOdr mßm: ì¢kh

 1'24 rEmh
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m%Odk úÿ,s Wmdx.

ksfji ;=< úÿ,sh fnodyeÍu i|yd l%uj;a j ia:dmkh lr we;s /yeka yd 

úÿ,s Wmdx. moaO;sh .Dy úÿ,s mßm:h kï fõ'

.Dy úÿ,s mßm:h ia:dmkfha § fhdod.kaakd Wmdx. my; mßÈ j¾. l< yels 

h'

 •  md,k Wmdx.

 •  m%Odk iaúph $ fjkalrKh

 • fjk;a iaúp

 •  wdrlaIl Wmdx.

 • fYaIOdrd mßm: ì¢kh

 • isÕs;s mßm: ì¢kh

 •  w;sf¾l Wmdx.

 •  myka Odrl

 •  flfjks msgjdk

 •  isú,sx u,a

fjkalrKh
.Dy úÿ,s mßm:hg iemfhk úÿ,sh wjYH úfgl úikaê lsÍu yd ikaê lsÍu 

i|yd fjkalrKh fhdod .kS' fuh u.ska iÔú yd WodiSk /yeka hq., u úikaê 

l< yels fõ' fjkalrKh wêOdrd mßm: ì¢khla f,i o yeisf¾' fjkalrKhl 

fmkqu yd ixfla;h 1'25 rEmh u.ska ±lafõ'

                         

                  m%Odk jyrej     ixfla;h   

1'25 rEmh
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fYaIOdrd mßm: ì¢kh

lsishï fya;=jla ksid iÔù /yefka isÿjk úÿ,s ldkaÿùula u.ska we;s úh 

yels wk;=re j<lajd .ekSu i|yd fYaI Odrd mßm: ì¢kh fhdod .kS' fYaI Odrd 

mßm: ì¢khl ndysr fmkqu 1'26 rEmh u.ska oelafõ' 

mÍlaIl fnd;a;u

m%Odk úÿ,s iemhqu

m%;sodk iemhqu

L N

L N

1'26 rEmh - fYaIOdrd mßm: ì¢kh

fYaaIOdrd mßm: ì¢kfha ls%hdldß;ajh (RCCB)

fYaIOdrd mßm: ì¢khl wNHka;r ieleiau 1'24 rEmh u.ska ±lafõ'

fYaIOdrd mßm: ì¢kh ;=< we;s uDÿ hlv yrh jgd iÔù /yefka fmdgj,a 

.Kkg iudk fmdgj,a .Kkla WodiSk /yefkka T;d we;' tu t;=ï fhdod 

we;af;a ikakdhlfha iÔj oÕrh ;=< we;s jk pqïnl lafIa;%hg m%;súreoaO pqïnl 

lafIa;%hla WodiSk oÕrfhka we;s jk wdldrhg h' túg iÔù reyek ;=<ska .,dhk 

Odrdjg wdikak jYfhka iudk Odrdjla WodiSk /yek ;=<ska .,dhk úg uDÿ 

hlv yrfhys iuia; pqïNl lafIa;%h WodiSk fõ' iÔù /yek ;=<ska .,dhk 

Odrdj WjdrKh ;=< § ldkaÿ jqjfyd;a WodiSk /yek ;=<ska .,dhk Odrdj wvq fõ' 

fuu Odrd fjki fya;=fjka uDÿ hlv yrh ;=< pqïNl lafIa;%h wiu;=,s; fõ' 

túg yrfha T;d we;s wkdjrK oÕrfhys úÿ,s Odrdjla fma%rKh fõ' tu Odrdj 

u.ska mekakqï oÕrh ls%hd;aul ù iemhqu úikaê flf¾' fYaIOdrd mßm: ì¢khl 

wNHka;r ieleiau 1'27 rEmh u.ska ±lafõ'
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 L      N

 mekakqï oÕrh

 mÍlaIl fnd;a;ï

iaúph

 m%;sfrdaOlh

 wkdjrK oÕrh

 uDÿ hlv yrh

 Ndrh

1'27 rEmh

mÍlaIl fnd;a;u ^T& tnQ úg o fuu ls%hdj u isÿ ù iemhqu úikaê úh hq;= 

h' WmlrKfha ls%hdldß;ajh ksjerÈ ±hs jßkajr mÍlaId lsÍu i|yd fuu mÍlaIl 

fnd;a;u fhdod .; yels h'

isÕs;s mßm: ì¢kh (MCB)
.Dy úÿ,s mßm:h fndfydaúg Wmmßm: lSmhlska hqla; fõ' Wmmßm:j,g 

úÿ,sh iemfhkqfha isÕs;s mßm: ì¢k yryd h' isÕs;s mßm: ì¢k we;=<;a tallh 

úfnÿï tallh ke;fyd;a fnodyeÍfï tallh f,i y÷kajhs'

Wmmßm: ;=<ska wêOdrd .e,Sula we;s ùfï § úh yels wk;=re j<lajd .ekSug 

isÕs;s mßm: ì¢k fhdod .kS'

6A,10A,16A,20A wd§ m%u; Odrd w.hkaf.ka hqla; j isÕs;s mßm: ì¢k  

ksmofõ' m%u; Odrd w.h blau jQ úg úÿ,sh úikaê ùu i|yd ;dm ls%hdldÍ mekakqï 

l%u fyda úoHq;a ls%hdldÍ mekakqï l%u fyda fuu l%u fol u fyda fhdodf.k we;' 

isÕs;s mßm: ì¢khl fmkqu 1'28A rEmh u.ska o tys ixfla;h 1'28B rEmh 

u.ska o ±lafõ' 
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ks¾foaYs; mekaakqï 

Odrd igyk 

       
              isÕs;s mßm: ì¢kh           ixfla;h

       1'28A  rEmh          1'28B rEmh

mdßfNda.sl tallh ^Consumer unit& ;=< fjkalrKh fYaIOdrd mßm: ì¢kh 

yd isÕs;s mßm: ì`Èk we;=<;a j we;s whqre 1'29 rEmh u.ska ±lafõ'

fjkalrKh

fYaIOdrd mßm: ì¢kh

isÕs;s mßm: ì`Èk

1'29 rEmh - mdßfNda.sl tallh
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iaúp

úner i|yd úÿ,sh iemhSu md,kh lsÍug úúO j¾.fha iaúp Ndú; lrhs' 

tjeks iaúp lsysmhla ms<sn| my; idlÉPd flf¾'

;ks O%ej ;ks ux iaúph ^SPST) 

úÿ,s myka jeks úner tla ia:dkhlska md,kh i|yd fïjd fhdod .kS' úÿ,s 

nqnq,la md,khg fhdodf.k we;s wdldrh 1'30 rEmh u.ska ksrEmKh flf¾'

L

N

SPST iaúph

úÿ,s myk

1'30 rEmh

;ks O%ej foux iaúÉph (SPDT)

fujeks iaúphla fhdod.ksñka m%odkh" m%;sodk ud¾. follg fjkfjk u 

iïnkaO l< yels fõ' ia:dk foll isg únerla yeisrùug fuhska yels fõ' 1'31 

rEmh u.ska úÿ,s mykla ia:dk foll isg md,kh l< yels wdldrh ±lafõ'

 

L

N

S1
S2

úÿ,s myk

1'31 rEmh

oaú O%ej ;ksux iaúph (DPST)

fjkalrKh  ;=< olakg ,efnkafka fujeks iaúphls' fuhska tljr mßm: 

ud¾. folla yeisrúh yels h'
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1'32 rEmh

oaú O%ej foux iaúph (DPDT)
fujeks iaúphla ;=< tlajr yeisrúh yels ;ks O%ej foux iaúp folla mj;S' 

m%Odk iemhqula yd w;sf¾l iemhqula we;súg" iemhqï w;r udreùu i|yd fuu 

iaúp fhdod .kS' tjeks wjia:djl § m%Odk iemhqu yd w;sf¾l iemhqu .Dy úÿ,s 

mßm:hg iïnkaOjk wdldrh 1'33 rEmfhka ±lafõ'

L1

L2

N1

N2

m%Odk 

iemhqu

w;sf¾l 

iemhqu

.Dy

mßm:hg

DPDT iaúph

1'33 rEmh

úÿ,s mykla ±,aùu ia:dk ;=klska yeisrùu i|yd o oaúO%ej foux iaúp Ndú; 

lrhs' tu wjia:dfõ § fuu iaúph w;rueÈ iaúphla f,i ls%hd lrhs' úÿ,s mykla 

±,aùu ia:dk ;=klska md,kh l< yels mßm:hla 1'34 rEmfhka ±lafjhs'
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1'34 rEmh

myka Odrl (Holders)

úÿ,s iemhqug úÿ,s myka iïnkaO lrkqfha myka Odrl u.sks' 1'35 rEmh 

u.ska myka Odrl j¾. lSmhla ±lafõ'

          

  fmkavkaÜ j¾.h         ndjr j¾.h         wdk; ndjr j¾.h

1'35 rEmh
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flfjks msgqjdk (Socket outlet)
.Dy úÿ,ssh mßm: ;=< ia:dmkh flfrk flfjks msgqjdk m%Odk wldr 

03lska ±lsh yels h'

01' 5A  rjqï l+re

02' 15A rjqï l+re

03' 13A  y;/ia l+re

.Dy úÿ,s mßm: ;=< 5A rjqï l+re j¾.fha flfjks msgqjdk nyq, j               

fhdod.kq ±lsh yels fõ' fuu msgqjdk wvq cj Ndú; úÿ,s WjdrK ^mxld" fïi 

myka" rEmjdysks" .=jkaúÿ,s hka;% wdÈh& i|yd úÿ,sh ,nd .ekSug Ndú; lrhs'

15A rjqï l+re j¾.h fhdod.kq n,kafka fjdÜ 1000la blaujk cjhka Ndú; 

lrk WjdrK ^úÿ,s bia;sßlal" Wÿka" c, fmdïm wdÈh& i|yd úÿ,sh ,nd .ekSug 

h'

13A  y;/ia l+re j¾.h nyq, j fhdod .kafka mß.Kl jeks WmlrK 

iuqyhla fhdod.kakd ia:dkj, we;s j,h mßm: ;=< fõ' 1'36 rEmh u.ska flfjks 

msgqjdk lsysmhl ndysr iajrEm yd ixfla;h ±lafõ'

  

N E L

 y;/ia l+re j¾.h     rjqï l+re j¾.h            ixfla;h

1'36 rEmh
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isú,sx u, ^Seeling Rose&

t,af,k j¾.fha ^Pendent& myka Odrlj,g úÿ,sh ,nd .ekSug fyda tjeks 

fjk;a wjYH;djka i|yd m%Odk mßm:fhka bj;g úÿ,sh ,nd .ekSug isú,sx 

u, fhdod .kS' isú,sx u,la yd thg myka Odrlhla /yeklska iïnkaO ù we;s 

wdldrh 1'37 rEmh u.ska ±lafõ'

 isú,ska u,

       

1'37 rEmh

úÿ,sh ia:dmkhl § fhdod.kakd wu;r Wmdx.

úÿ,sh ia:dmkhl § úúO Wmdx. /|ùu i|yd wu;r Wmdx. wjYH fõ' tjeks 

Wmdx. lsysmhla my; ±lafõ'

 • .s,a¨ï fmÜá

 • rjqï fndf,dlal

 • miqre

.s,a¨ï fmÜáh ^Sunk box&

iaúp yd flfjks msgqjdk ì;a;sj,g fyda fjk;a ia:dkj,g iïnkaO lsÍfï 

È .s,a¨ï fmÜá fhdod.kS' j¾;udkfha fïjd ma,diaálaj,ska ksmojkq ,nhs' .s,a¨ï 

fmÜáhl ndysr fmkqu 1'38 rEmh u.ska ±lafõ'
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1'38 rEmh

rjqï fndf,dlal ^Round blocks&

ndjr myka w,a¨ ^Battlon Holdors& fuka u isú,sx u, jeks Wmdx. rjqï 

fndf,dlal fhdodf.k ia:dmkh lrkq ,efí' rjqï fndf,dlalhlg isú,sx u,la 

iïnkaOjk wdldrh 1'39 rEmh u.ska ±lafõ'

1'39 rEmh
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miqre

úÿ,s /yeka we§fï § yd tajd /|ùfï § jh¾ miqre Ndú; lrhs' fïjd 

we¨ñkshï jeks ;=kS ;yvqfjka ksujkq ,efí' 1'40 rEmh u.ska miqrla ±lafõ'

1'40 rEmh

/yeka /|ùug fmr ákage.aia weK fhdodf.k mrd," Ímam jeks wdOdrl u; 

miqre r|jkq ,efí' bkamiq miqre u.ska /yeka r|jkq ,efí'

fïjd úúO È. m%udKj,ska ksujhs' miqre fhdod.ksñka /yeka r|jd we;s 

wdldrh 1'41 rEmh u.ska ±lafõ'

1'41 rEmh

.Dy úÿ,s /yeka ia:dmkfha iïu; fr.=,dis lsysmhla my; ±lafõ'

 • úÿ,s ukqj yd fnodyeÍfï mqjrej w;r úÿ,s iemhqfï /yek 7$1'04   

 j¾.fha úh hq;= h'

 • úÿ,s myka mßm:hla i|yd 1$1'13 j¾.fha /yek fhÈh hq;= h'

 • 5A flfjks mßm: i|yd 1$1'13 j¾.fha /yeka fhÈh hq;= h'

 • 5A flfjks mßm:hl flfjks folla muKla we;=<;a l< hq;= h'

 • 15A flfjks mßm: ;=< tla flfjkshla muKla fhÈh hq;= h'

 • 15A flfjks mßm: i|yd 7$0'67 j¾.fha /yeka fhdod.; hq;= h'

 • N+.; /yek i|yd 7$0'67 j¾.fha /yeka fhdod.; hq;= h'

 • úÿ,s myka mßm:hlg we;=<;a l< hq;= WmÍu myka .Kk 10la úh hq;= h' 

^100w& 

 • cj uQ,slfha isg wjika WjdrKh olajd fjda,aàh;d neiau 49 v fkd 

blauúh hq;= h'
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.Dy úÿ,s mßm: ie,iqï Ñ;% ^mßm: igyk&

jh¾ lsÍfï mßm: ie,eiau'

úÿ,s mßm:hla ie,iqï lsÍfï § Wmdx. yd tajdg úÿ,s /yeka iïnkaO jk 

wdldrh ±lafjk Ñ;%h mßm: igyk f,i y÷kajhs' fujeks Ñ;% ;=< tla tla 

Wmdx.h ±lajkqfha thg wod< ixfla;h u.sks' úÿ,s mßm:h ia:dmkh lsÍfï § 

mßm: igykg wkqj isÿ lrkq ,nhs' wdo¾Y úÿ,s mßm: igykla 1'42 rEmh u.ska 

olajd we;'

.Dy úÿ,s mßm:hla ie,iqï lsÍfï § m%Odk j¾. foll mßm: igyka Ndú; 

fõ' 

01' jh¾ lsÍfï mßm: ie,eiau'

02' .Dy ks¾udK mßm: ie,eiau'

.Dy ks¾udK mßm: ie,eiau'

ksjfia msysgqjk ia:dk ±lafjk igyk .Dy ks¾udK mßm: ie,eiafuka 

meyeÈ,s fõ' fï i|yd Ndú; lrk ixfla; j¾. lsÍu mßm:fha i|yka ixfla;j,g 

jvd fjkia fõ'

S1
S2

S3 S4

B1 B2 B3F

C

MCB1

MCB2

L

N

1'42 rEmh

MCB1" MCB2 isÕs;s mßm: ì¢kh

S1" S2 - SPST  iaúp

S3 - mxld md,lh

S4  - tnqï fnd;a;ï iaúph

B1 " B2 " B3 -   úÿ,s myka

C - flfjks msgqjdk

L - iÔù /yek

N - WodiSk /yek
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uDÿ mEiaiSu (Soft Soldering) 

bf,lafg%dksl mßm: tl,ia lsÍfï § wmg uDÿ mEiaiSfï ls%hdj,sh b;d 

jeo.;a fõ' fï i|yd úÿ,s mdykhla yd mEiaiqï Bhï fhdod .; hq;= fõ' tfia u 

mEiaiSfï ls%hdj,sh ksjerÈ j l< hq;= fõ' fkdue;s kï mEiaiSu uÕska iïnkaO 

lrk ia:dk úÿ,suh jYfhka iy hdka;s%l jYfhka Yla;su;a fkd fõ'

mEiaiqï Bhï (Soldaing Lead)

fuh áka yd- Bhï ñY% f,dayhls' fuys áka yd- Bhï ñY%K wkqmd;h 65% 

- 35% fõ' kuq;a fjf<|mf<a nyq, j we;af;a 60% - 40%  ñY%Kfha mEiaiqï øjH 

h' fïjd úIalïN lsysmhlska jh¾ wldrhg ilia lr we;' mEiaiqï lrkq ,nk 

ia:dkh u; Tlaihsv ne£u je<elaùug wjYH iHkao ̂ Flux& fuu jh¾ ;=< u wvx.= 

lr we;'

iHkao wvx.= l=yrh

mEiaiqï Bhï

2'1 rEmh

Bhï jhrh øj jk úg th ;=< we;s iHkao Èh ùfuka mEiaiqu u; wdrlaIdj 

i,iajhs' Bhï úI iys; øjHhka neúka j¾;udkfha Bhï Ndú; fkdlr ;ekQ 

mEiaiqï øjH Ndú; lrkq ,efí' 

02
uDÿ mEiaiSu yd u,aáóg¾
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úÿ,s mdykh (Electric Soldewing  Iron)

mEiaiqï øjH u.ska mEiaiSu isÿ lsÍug kï mEiaiqï øjHhg ;dmh ,nd § øj 

lr .; hq;= h' fï i|yd úÿ,s mdykh ^njq;a& Ndú; lrhs' fuh iDcq j u 230v 
u.ska ls%hdlrúh yels h' úÿ,s mdykh ;=< ;dmh bmoùu i|yd wjYH ksfl%daï 

lïì oÕrhla fhdod we;' fuu WmlrK w;g w,a,k fldgi fyj;a ñg ma,diaála 

fyda ,S jeks úoHq;a fyda ;dm mßjdrl øjHhlska ;kd we;' ksfl%daï oÕrh u.ska 

r;a jkq ,nkafka mdykfha ;=v hs' 

;=v

ksfl%daï oÕrhmßjdrl ñg

cj iemhqï jhrh

2'2 rEmh

mdykfha ;=v wjYH;dj wkqj úúO yev fhdod iod we;'

2'3 rEmh

úÿ,s mdykh i|yd we;s ;=v ;U fyda firñla ;=vq fõ' ;Uj,g jvd firñla 

;=vq jvd fhda.H fõ' thg fya;=j kï ;U ;=vq Ndú;fha § laIh ù yevh fjkia 

jk kuq;a firñla ;=vq tfia fkdjk neúks'
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úÿ,s mdykfha r;a ùfï m%udKh tys cj w.h u; r|d mj;s' ta wkqqj 30w, 
40w, 60w,100w wd§ cj m%udKfhka hq;a úÿ,s mdyk ,nd.; yels h' idudkHfhka 

bf,lafg%dksl Wmdx. tl,ia lsÍu i|yd 30w yd 40w úÿ,s mdyk fhda.H fú' 

iuyr bf,lafg%dksl Wmdx. mEiaiSu i|yd 230v m%;Hj¾; Odrdfjka ls%hd lrk 

mdyk iqÿiq fkd fõ' ta i|yd ir, Odrd úÿ,sfhka ls%hd lrk úÿ,s mdyk Ndú; 

l< hq;= fõ' 

Bhï Wrjkh  (De Soldering Pump)

mdiaik ,o ia:dkhl we;s Bhï" úÿ,s mdykh u.ska øj fldg bj;a lsÍug 

fuu WmlrKh Ndú; lrhs' fuu WmlrKh Ndú; lsÍfuka mEiaiQ Wmdx.hg yd 

mßm: mqjrejg ydkshla fkd jk f,i Wmdx. .,jd bj;a l< yels h'

mEiaiSu

uDÿ mEiaiSfï § m%:ufhka mdiaikq ,nk ia:dkh fyda jhr msßisÿ lr .; hq;= 

h' f;,a" u," ¥ú,s wdÈh we;akï tajd bj;a lr .; hq;= fõ' mEiaiqï Bhï iaj,amhla 

r;a jQ mdyk ;=vg f.k mEiaish hq;= ia:dkhg ;nkak' wk;=re j mEiaish hq;= 

ia:dkfha fyd¢ka r;a jQ mdyk ;=v ;nd Bhï øj jk WIaK;ajhg by< .sh jyd 

u mEiaiqï Bhï mEiaiqï ;=vg iam¾Yjk fia ;eìh hq;= h' túg mEiaiqï øjH 

laIKsl øj ù wjYH ia:dkfha .,d hhs' ta ú.i u Bhï lïìh bj;a fldg ;j;a 

fudfyd;lska mdyk ;=v o bj;g .; hq;= fõ' túg ukdj mEiaiqï ls%hdj,shla isÿ 

lr .; yels h' úÿ,s mdykh yd ia:dkh fyd¢ka r;a fkdùfuka úh<s mEiaiqula 

^Dry joint& ,efnk w;r th Yla;su;a fkd fõ' mdiaik l%shd ms<sfj< 2'4 rEmfha 

olajd we;'

 

2'4 rEmh
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mßm:hl cjh .Kkh lsÍu'

úÿ,s WmlrKhla fyda bf,lafg%dksl WmlrKhla ls%hd lsÍfï § jehjk 

cjh ms<sn| wjfndaOhla ;sîu b;d jeo.;a fõ' thg fya;=j jkafka wm mßfNdackh 

lrk uq`M úoHq;a cjh tla tla WmlrKfha úoHq;a cjh wkqj wvq jeä ùu hs' wm 

ie,iqï lr .kakd mßm: fyda WmlrK wvq úoHq;a cjhlska ls%hd;aul jkafka 

kï wmg jeä Yla;shla b;sß lr.; yels h' úoHq;a cjh uekSfï tallh fjdÜ 

^watt& fõ' tys ixfla;h w h' fndfyda úÿ,s WmlrKj, tys úoHq;a cjh fyj;a 

fjd,aàh;dj tu WmlrKfha i|yka lr we;' 

úoHq;a cjh fiùu i|yd"

W = VI m%ldYkh Ndú; l< yels h' túg WmlrKfhka ,nd .kakd 

fofl<jr fjda,aàh;dfõka" úoHq;a Odrdfjka .=Ks;h tu WmlrKfha úoHq;a cjh 

fyj;a laIu;dj fõ' 

úÿ,s cjh i|yd jk by; m%ldYhg ´ïf.a kshufhka ,nd.;a m%ldYkh 

wdfoaY lsÍfuka ;j;a m%ldYk folla ,nd.; yels h'

W = VI
V = IR  wdfoaYfhka

W = IR.I
W = I2R
I = V   R wdfoaYfhka

W = V. V   R
W = V2   R

u,aá óg¾ 

úÿ,s yd úoHq;a mßm:j, úúO ñkqï ,nd.ekSu u,aáógr nyq, j fhdod .kS' 

w;S;fha ñkqï ,nd.ekSu i|yd weïmsh¾ óg¾" fjda,aÜógr yd ´ïógr hkqfjka 

fjka fjka j ógr Ndú; lrk ,È' tÈfkod Ndú;fha myiqj i|yd fï ish,a, 

tlg tl;= lr ;ks ógrhla f,i u,aáógrh ksmojk ,È'

u,aáóg¾ m%Odk jYfhka j¾. folls'

 • m%;siu u,aáóg¾   -    Analog  Multimeter
 • ixLHdxl u,aáóg¾  -    Digital Multimeter
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m%;siu u,aáóg¾ (Analoge Multimeter)
i, oÕr ñkqï WmlrKhla Ndú;fhka ksmojd we;s m%;siu u,aáógrfhaa 

o¾Ylfha msysàu wkqj mdGdxl ,nd.; yels fõ'

ógrh mßyrKfha § th ;eìh hq;= wdldrh ixfla; u.ska olajd we;'

 - ;sria msysàul ;nd mdGdxl .; hq;= h'

 - isria msysàul ;nd mdGdxl .; hq;= h'

 - wdk; j ;nd mdGdxl .; hq;= h'

u,aáógrh Ndú; lsÍfuka miq .nvd lsÍfï § my; ±lafjk lreKq ms<sn| 

ie,ls,su;a úh hq;= h'

 • ysret<sh fl<ska u jefgk ia:dkj, fkd;eìh hq;= h'

 • lïmk iys; ia:dkj, fkd;eìh hq;= h'

 • ¥ú,s iys; ia:dkj, fkd;eìh hq;= h'

 • isis,a yd w÷re iys; ia:dkhl ;eìh hq;= h'

 • wvq wd¾ø;djlska hq;a ia:dkhl ;eìh hq;= h'

 • u,lk øjHj, .eàfuka je<elaúh hq;= h'

m%;siu u,aáóg¾ Ndú; lsÍu

u,aáógrhlska ir, Odrd iy m%;Hdj¾; Odrd fjda,aàh;djka o" m%;sfrdaO;dj 

o j ir, Odrdjka o ueksh yels fõ'

m%;sfrdaOh uekSu

2'5 rEmh
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m%;siu u,aáógrfha uqyqKf;ys Wäka u we;s mßudKh ´ï mßudKh fõ' 

fuu mßudKfha ìkaÿj mßudKfhka ol=Kq mi msysgd we;s w;r tu mßudKh 

wkka;fhka wjidk fõ' oyfha .=Kdldr wdldrhg mßudKh l%udxlkh lr we;' 

mrdi f;dark iaúph i|yd mrdi .Kkdjlska we;' tajd kï ×1, ×10, ×100 iy × 
1k fõ' mrdi f;dark iaúph tla mrdihlg fhduq lr uekqï w.% fol tlsfklg 

.eàug i,iajd o¾Ylh ´ï mßudKfha ìxÿjg meñfKa ±hs mÍlaId lr ne,shq hq;= 

h' tfia fkd fõ kï ´ï mrdih ìkaÿj fj; f.k tafï fnd;a;u lrljd o¾Ylh 

mßudKfha ìkaÿj fj; f.k hd hq;= h' ñkqï ,nd.ekSfï § o¾Ylh msysá w.h 

lshjd" mrdi f;darK iaúph msysgd we;s .=Kk w.fhka .=K lr mdGdxl ,nd.; 

yels h'

 

o¾Ylh ́ ï mßudKfha 22 ys msysgd we;súg mrdi f;dark iaúph 

× 100 ys we;ehs i,luq' 

túg m%;sfrdaOfha w.h = 22 × 100

    = 2200 

    = 2200
      1000

    = 2'2 k  

 WodyrK 

ir, Odrd fjda,aàh;d mßudKh

fjda,aàh;dj iy Odrdj tl u mßudKh Ndú; lr lshjkq ,nhs' ish¨ u 

mdGdxl ,nd.ekSug m%:u o¾Ylh ìxÿfõ msysgd ;sfí ±hs mÍlaId lr ne,sh hq;= 

fõ' tfia fkdue;s kï o¾Ylh ìkaÿj fj; f.k tafï i, oÕr WmlrKh u; 

we;s  bial=remamqj lrleùfuka o¾Ylh ìxÿj fj; f.k hd hq;= h' mrdi fldaKh 

wod< mrdihg fhduq lsÍfuka f;darKhg wk;=re j mdGdxlh ,nd.; yels h'

ñkqï ,nd.ekSfï § ie,lsh hq;= lreKq

 • uekSug n,dfmdfrd;a;= jk úNjfhka O%eùh;dj y÷kd.; hq;= h'

 • ueksh hq;= úNjh fkdfokafka kï mrdi f;darKfha Wmßu 

w.hg fhduq l< hq;= h'
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 • fmdÿ w.%h ^l`M& úNjfha iDKg iïnkaO l< hq;= h'

 • uekqï w.%h ^r;=& úNjfha Ok w.%hg iïnkaO l< hq;= h'

 • mdGdxl ,nd.ekSug wmyiq kï mrdi f;darKh l%ufhka wvq mrdi 

fj; fhduq lr mdGdxl ,nd.; hq;= h' 

ir, Odrdj uekSu 

ir, Odrdj uekSfï § ir, Odrd fjda,aàh;d mßudK u Ndú; lrk w;r 

mrdi f;darKh Wmßu w.hkaf.ka hq;a mrdi i|yd fhduq l< hq;= h' Odrdj 

uekSfï § O%eùh;dj jeo.;a fõ'

2'6 rEmh

2'6 rEmhg wkqj u,aáógrfha r;= jhrh cj iemhqfï Ok 

w.%hg o fmdÿ w.%h n,anhg o iïnkaO lr we;' fkdokakd Odrd 

uekSfï § jeä mßudKhjk 0'25 isg l%ufhka wvq l< hq;= fõ'

 WodyrK 

m%;Hdj¾; Odrd fjda,aàh;d mßudKh

m%;Hdj¾;  fjda,aàh;d mßudKh r;= meyefhka olajd we;s w;r mrdi 

f;daarK iaúph fhduq lrk mrdih o r;= meyefhka olajd we;' fuu mßudKfhka 

ñkqï ,nd.ekSfï § O%eùh;djka y÷kd .ekSu wjYH fkd fõ' mrdi f;darK iaúp 

by< wxYfha isg l%ufhka my< mrdi fj; fhduq lr mdGdxl ,nd.; yels h'



fkdñf,a fnodyeÍu i|yd h'

39

bf,lafg%dksl m%;siu u,aáógrh

2'7 rEmh

o¾Ylhla iys; u,aáógrhla jk fuu WmlrKh jeä iïNdokhlska hqla; 

fõ' bf,lafg%dksla u,aáógrfha we;s mßudKj, ìkaÿj jfï msysgd we;' m%;siu 

u,aáógrfhka ́ ï mßudKh ol=fKa isg jug úysÿK o bf,lafg%dksla u,aáógrfha 

´ï mßudKh jfï isg ol=Kg úysfoa' ir, Odrd yd m%;Hdj¾: Odrd i|yd tl 

mßudKhla Ndú; lrhs' m%;siu u,aáógr fuka fuu u,aáógrhg O%eùh;dj ksjeros 

j iïnkaO l< hq;= fõ'

ixLHdxl u,aáógrh

2'8 rEmh
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ixLHdxl u,aáógrhl w.h ima; LKavl o¾Yl u.ska ±lafjk neúka  

mdGdxl lshùu myiq fõ' tfuka u ógrfha iïNdokh o jeä w.hla .kS'

ixLHdxl u,aáógrfha ieleiau 4 rEmfhka olajd we;' m%;siu ógrfha fuka 

ixLHdxl ógrfha O%eùh;dj ksjerÈ j fh§u w;HjYH fkd jk w;r O%eùh;dj 

udre ù we;s kï iDK ixfla;h o¾Ykh fõ' m%;siu yd ixLHdxl u,aáógrj, we;s 

úfYaI;ajhka my; j.=fjka ±lafõ'

m%;siu u,aáógrh ixLHdxl u,aáógrh

 • wNHka;r m%;sfrdaOh wvq h'

 • Odrd ñkqï ,nd.ekSfï § iqÿiq h'

 • O%eùh;dj ksjerÈ j iïnkaO l< 

hq;= h'

 • o¾Ylh Ndú; lsÍfuka mdGdxl ,nd 

.ekSfï § lshùfï fodaI we;s fõ'

 • WmÍu iSudj blaujd .shfyd;a 

o¾Ylhg ydks isÿ fõ'

 • ógrhg wod< ksjerÈ msysàfï ;nd 

mdGdxl .; hq;= h'

 • ON/OFF iÑphla wjYH fkd fõ'

 • wNHka;r m%;sfrdaOh jeä fõ'

 • fjda,aàh;d ñkqï ,nd.ekSfï § iqÿiq 

h'

 • O%eùh;dj ksjerÈ j iïnkaO lsÍu 

w;HjYH fkdfõ'

 • o¾Ylfha ixLHd o¾Ykh jk neúka 

mdGdxl lshùfï fodaI we;s fkdfõ'

 • Wmßu iSudj blaujd .shfyd;a ta 

ms<sn| j ±kqï fok w;r ógrhg 

ydks isÿ fkd fõ' ógrfha msysàu 

jeo.;a fkd fõ' 

 • ON/OFF iÑphla w;HjYH h'

2'1 j.=j

úoHq;a hdka;s%l m%;siu ógrhl iy bf,lafg%dksl m%;siu ógrhl 

úfYaI;ajhka my; j.=fõ ±lafõ' 

úoHq;a hdka;s%l m%;siu u,aáógrh bf,afg%dksl m%;siu ixLHdxl u,aáógrh

 • wNHka;r m%;sfrdaOh k /v 50l 

jvd wvq fõ'

 • ON / OFF iaúphla wjYH 

fkdfõ'

 • m%;sfrdao mßjD;h ol=fKa isg 

jug wdfrdayK f,i ilia fõ'

 • wNHka;r m%;sfrdaOh jeä fõ' k  0
 • ON/OFF iaúp wjYH fkd fõ'

 • m%;sfrdaO mßudKh jfï isg ol=Kg  

wdfrdayKh jk f,i ilia fõ' 

2'2 j.=j
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    l%shdldrlu  

 01' fok ,o m%;sfrdaOlj, w.h m%;siu yd ixLHdxl u,aáógrj,ska ukskak'

 02' úh<s fldaI folla f.k ixLHdxl ógrhlska O%eùh;dj mÍlaId lrkak'



fkdñf,a fnodyeÍu i|yd h'42

m%;sfrdaOl Resistors 

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

Ndú; lrhs' úÿ,s Odrdfõ .ukg ndOdjla fyj;a m%;sfrdaOhla olajk ksid 

m%;sfrdaOl ksud fõ' mßm:.;  fhdod .kakd úúO bf,lafg%dksl Wmdx. i|yd 

,nd Èh hq;= úúO Odrd w.hka we;' ta i|yd tu Wmdx. iuÕ wjYH;djh wkqj 

m%;sfrdaOl fhdod .kS'

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

01' ia;sr m%;sfrdaOl - Fixed Resistors

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

iaÓr m%;sfrdaOl

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

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

3'1 rEmh

03

bf,lafg%dksl mßm: yd iïnkaO 

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

lïì t;= m%;sfrdaOl (Wire wound Resisto)

3'2 rEmh

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

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

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

fldg we;'

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

3'3 rEmh 

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

fldgila lmd bj;a lsÍfuka ;kd we;'

3'4 rEmh

fj<|mf,a nyq, j we;af;a fuu j¾.h hs'

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

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

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

iudk fõ'

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

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

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

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

m%;sfrdaOl w.h 

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

iïu; ixfla;h  jk w;r

1000   = 1k 

1000k   1M 

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

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

ta i|yd Ndú; l< yels h'

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

l¨

ÿUqre

r;=

;eô,s

ly

fld<

ks,a

oï

w`M

iqÿ

rka

ß§

wj¾K

j¾K y;f¾ m%;sfrdaOl j¾K fla; j.=j

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

3'5 rEmh

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

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

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

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

 WodyrK 

,

3'6 rEmh

fuu m%;sfrdaOfha w.h 47000   fõ'

tkï"

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

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

 WodyrK 

3'7 rEmh

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

 WodyrK 
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3'8 rEmh

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

5%  ls' 

 WodyrK 

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

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

yd wlaIr fla; l%uh Ndú; fõ'

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

my; w.h ±laùu i|yd"

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

úp,H m%;sfrdaOl (Variable Resistor) 

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

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

wdldr folls'

5R6J = 5.6   +  5% 

R47K = 0.47  + 10%

8K2G = 8.2  +  2%

33KM = 33 K   + 20 %

 WodyrK 
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      lrljk j¾.h                  rEgk j¾.h

3'9 rEmh

   

fmr ieliqï úp,H m%;sfrdaOh

3'10 rEmh

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

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

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

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

b;d l=vdjg ldnka ixhqla; m%;sfrdaO iDcqju uqøs; mßm: mqjrej u; ̂ PCB& msysgqjd 

we;'
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3'11 rEmh

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

fhÈh fkdyels h'

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

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

3'12 A rEmh 

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

m%;sfrdaO yryd tlu Odrdjla .,d hk w;r A yd B w.% w;r uq¨ m%;sfrdaOh fyj;a 

iul m%;sfrdaOh R1, R2 yd R3 hk m%;sfrdaO ;=fka fMlHhg iudk h' A yd B w;r 

iul m%;sfrdaOh Rs kï" 

RS = R1 + R2 + R3    fõ'
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3'13 B rEmh

A yd B w.% w;r iul m%;sfrdaOh Rs kï"

RS  = R1 + R2 +R3

  = 33  +  470 + 820

  =1323

  = 1.3 k ^wdikak w.h&

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

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

 WodyrK 

m%;sfrdaO iudka;r.; iïnkaOh

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

3'14 rEmh 

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

wkqmd;hg fn§ hhs' iudka;r .; iïnkaOfha § A yd B w;r iul m%;sfrdaOh Rp  
kï
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 1  =  1  +  1   + 1  
 RP   R1   R2    R3

3'15 rEmh

A yd B w;r iul m%;sfrdaOh Rp fõ'

 1  =  1  +  1   + 1  
 RP       R1   R2   R3

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

1   =   60
RP        11

  = 5.4 ^wdikak w.h&

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

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

 WodyrK 
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  l%shdldrlu  01

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

i. ;eò,s" ;eò,s" ÿUqre" rka

ii. ÿUqre" fld<" l¨" rka

iii.ks,a" w¨" r;=" ß§"

iv.ly" oï" ;eò,s" rka

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

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

lrkak'

56

10 k

68 k

100 k

1 M

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

 

  

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

Odß;%l

iaÒr úp,H

úoHq;a úÉfþoh 

fkdjk

ma,diaála

mg,
iqueá

úoHq;a

úÉfþoh

gekag,ï

lvodis uhsld

f m r  

ieliqï

we¨ókshï

úÉfþoh

iqir

 Odß;%l

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

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

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

^mF& fhdod .kS' 

F 10 -6 = 1MF

F 10 -9 = 1nF

F 10 -12 = 1pF

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

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

ka fïjd ,nd .; yel' fuu Odß;%lj, tla w.%hla + jk w;r wfkl - fõ' 

tl,ia lsÍul § w.% udre fkdlr.; hq;= h'
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3'17 rEmh

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

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

hq;= h'

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

rys; úoHq;a úÉfþoH Odß;%l fmryka mßm: ^Filter circuit& j, fhfoa' m%;Hj¾;H 

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

Odß;%l O%ej rys; tajd fõ'

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

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

3'19 rEmh

fuys § A yd B  w;r iul Odrkdj CS kï 

 1  =  1  +  1   +  1  
 CS   C1   C2    C3

3'20 rEmh

A yd B  w;r iul Odß;dj CS kï

 WodyrK 
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 1      1     1      1    3
        CS   4    4    4     4

 CS        4    1'33 MFD

   3

= =

= =

++

Odß;%l iudka;r.; iïnkaOh

3'21 rEmh

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

3'22 rEmh

 A yd B  w;r iul Odß;dj CP   kï

 CP  = 4 +4 + 4 = 12 MF 

 WodyrK 
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   l%shdldrlu 01

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

Odß;%lfha w.% udre fkdjk fia úh,s fldaIfha O%ej folg iïnkaO lr ál 

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

    

   3'23 rEmh

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

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

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

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

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

3'2 j.=j
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fma%rl

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

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

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

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

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

;j;a oÕrhlg fma%rkhjk wdldrh g msysgqjd we;'

úoHq;a pqïnl;ajh 

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

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

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

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

  
A

B

 

01' ikakdhl lïìh

02' ldâfndaâ ;,h

03' ud,sudj

04' jD;dldr m:h

3'24 rEmh

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

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

Èia fõ'^3'25 rEmh&
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2

1

3

      

2

1

3

  

  

01' ikakdhl lïì fl<jr

02' pqïnl lafIa;%h N%ukhjk ÈYdj

03' B;,h bÈßmi ;=v
   

01' ikakdhl lïì fl<jr

02' pqïnl lafIa;%fha N%ukhjjk ÈYdj

03' B;,fha msgqmi

 A foiska ne¨úg         B foiska ne¨úg 

3'25 rEmh

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

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

4

3B A
2 1

01' Odrdj we;=`Mjk fl<jr

02' ikakhl lïìh

03' pqïnl lafIa;%h

04' Odrdj msgjk fl<jr

3'26 rEmh

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

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

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

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

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

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

02' pqïnl lafIa;%h

03' Odrdj .,k ÈYdj

04' lafIa;%fha ÈYdj

  

ol=K;a kshuh 

   

01' lial=remamqj

02' ikakdhl lïìh

03' lial=remamqfõ N%uk ÈYdj

04' Odrdj .,k ÈYdj

                                            lial=remamq kshuh

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

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

     

01' ikakdhl lïì mq`vqj

02' pqïnl lafIa;%h

3'28 rEmh

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

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

miska i%dj msglrhs' kuq;a tla mq`vqjl we;sjk pqïnl lafIa;%h m%n, fkdùu ksid 

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

     lïì oÕrhl pqïnl lafIA;%h

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

lïì oÕrfha iEu ikakdhl lïìhlu tlu ÈYdjg Odrdj .,d hk neúka lïì 

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

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

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

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

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

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

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

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

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

ms<shjkh

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

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

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

Odrdj bj;al< úg th ls%hd úrys; fõ'

A

B

3'30 rEmh

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

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

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

Odrdj .uka lrhs'

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

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

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

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

úoaHq;a pqïNl fma%rKh

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

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

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

úoaHq;a.dul n,h fma%rKh ùu

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

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

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

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

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

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

we;'

     

      3'31 rEmh         3'32 rEmh

 pqïNlh oÕrh foig p,kh lsÍu          pqïNlh oÕrfhka bj;g p,kh lsÍu

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

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

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

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

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

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

fma%rKh fõ'

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

n,f¾Ld m%udKh jeäjk w;r Bg m%;súreoaO ÈYdjg lïì mqvqju; pqïNl 

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

fuh 3'33 rEmfhka ±lafõ'
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A

3

2

4

   

01' ikakdhl lïì oÕrh

02' oKav pqïnlh

03' pqïnl n,f¾Ld

04' p,k ÈYdj

lïì mqvqj foig pqïNlh p,kh

3'33 rEmh

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

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

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

    

01' ikakdhl lïì oÕrh

02' oKav pqïnlh

03' pqïnl n,f¾Ld

04' p,k ÈYdj

3'34 rEmh

pqïNlh lïì mqvqfjka bj;g .kakd úg

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

my; ks.uk j,g t<ôh yels h'

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

pqïNl n,f¾Ld m%udKfha iS.%;djh u; h'

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

ÈYdj u; h'

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

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

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

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

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

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

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

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

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

1000 µH = 1mH

1000 mH = 1H

fma%rKh i|yd n,mdk idOl

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

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

miqj ikakdhl oÕrfha jg ixLHdj wvqlr mdGdxl ,ndf.k ksÍlaIKh l< úg 

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

fmkS hhs' th 2'35 rEm igykska ±lafõ'

1
2

3

0

  

10

  

              jg jeä oÕrh           jg wvq oÕrh

3'35 rEmh

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

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

 

10
2
3

 
       yrhla rys; lïìoÕrh  yrhla iys; lïì oÕrh

 3'36 rEmh

 óg wu;rj wvq úYalïnhlska hq;a lïì oÕrhlg yd jeä úYalïnlska hq;a 

lïì oÕrhlg .e,ajfkdaógrhla iúlr by; mÍlaIKhu isÿl< úg úYalïnh 

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

h' fuh 3'37 rEmfhka ±lafõ'

0 1

 

0 1
2

  wvq úYalïnhlska hq;a      jeä úYalïnhlska hq;a

 3'37 rEmh

;j o tlu jg ixLHdjlska yd iudk úYalïnj,ska hq;a yrh wvq oÕrhla yd 

yrh jeä oÕrhla f.k .e,ajfkda ógrhlg iïnkaOlr by; mÍlaIKhu isÿl< 

úg jeä yßhla iys; lïì oÕrh uÕska jeä úoHq;a.dul n,hla fma%rKh jk nj 

fmkS hhs' 2'38 rEmfha ±lafõ'

0 1

 

0 1
2

  
         yrh wvq oÕrh     yrh jeä oÕrh

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

yelsh'

01' ikakdhl oÕrfha jg ixLHdj

02' yrfha uOHh

03' oÕrfha yrialv j¾.M,h

04' oÕrfha È.

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

                           

    jdhq yrh         hlv yrh        fmrhsÜ yrh

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

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

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

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

fmrhsâ j, úfYaI;ajh jkafka yrh (core) ;=<ska .uka lrk pqïnl n,f¾Ld 

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

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

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

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

úYalïnh jeä fõ'

m%;súoaHq;a.dul n,h

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

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

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

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

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

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

we;sfõ'  bkamiq iaúÉph újD; l< jydu oÕr jgd msysgk pqïnl Y%djh úreoaO 

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

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

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

 3'40 rEmh

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

01' ms<shjk oÕrh (Relay Coil)

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

03' úÿ,s fudag¾

iajhx fma%rK;dj

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

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

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

wfkHdakH fma%rKh

 3'41 rEmh

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

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

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

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

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

wfkHdakH fma%arKhhs'

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

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

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

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

Ndú;fha § muKls'

mßKdulhl jHqyh

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

01' m%d:ñl oÕrh

02' oaúhs;shsl oÕrh

03' yrh

1
23

 3'42 rEmh

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

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

mrsjdrl ia:rhlska wdjrKh lr we;' 

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

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

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

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

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

we;'
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3'43 rEmh

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

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

we;'

mßKdulhl m%d:ñl oÕrh yd oaúhs;Shl oÕrh T;k wdldrh wkqj mßKul 

j¾. 02 g fnfoa'

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

02' ljp wdldrh (Shell Type)

 3'44 rEmh

ljp wdldrh (shell Type)

fuu mßKdul oaúhs;Sslfhka ,nd.kakd fjda,aùh;djhka wkqj j¾. folls'

01' wjlr mßKdul (step down transformer)

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

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

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

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

wê fjda,aàh;djh imhk mrskdulh wêlr j¾.hg wh;ah' fuu wêlr mßKdul 

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

mßKdul j, m%d:ñl oÕrfha fmdgj,a ixLHdj wvq w;r oaúhs;Shsl oÕrfh 

fmdgj,a ixLHdj jeä fõ'

mßKdul j¾. lSmhla my; ±lafõ'

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

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

dul" ueo ijqk;a mßKdul'

iajhx mßKdul (Auto Transformer)

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

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

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

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

mßKdul fuka oÕr fjka fjka j fkdmej;Suhs' iajhx mßkdulhl fÊokhla 

iy ixfla;h 3'45 rEmfhka ±lafõ'

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

wjlr 

mßkdul

wêlr mßkdul

fjkalrk 

mßkdul

cj mßkdul

3'46 rEmh

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

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

3'47 rEmh

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

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

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

iïnkaO jkafka kï oaúhs;Shslh ;=< úoaHq;a .dul n,hla fma%rKh lrkq ,nhs' 

fï wjia:dfõ § m%d:ñl oÕrfha tla fmdgla u.ska fma%rKh jk úoaHq;a.dul n,h 
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oaúhs;Shslfha tla fmdgla uÕska fma%rKh jk úoaHq;a .dul n,hg iudk fõ'

m%d:ñlfha tla jghl fma%rKhjk úoaHq;a.dul n,h =  VP

         NP 

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

         NS

fï wkqj fuu wkqmd;hka fol o iudk fõ'

      VP    =   VS

          NP   NS

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

3'48 rEmh

m%:ñlhg ,ndfok úoaHq;a cjh iïmQ¾Kfhkau oaùhs;Shslfhka ,efí kï 

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

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

PS  = oaúhs;Shslfha lau;djh

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

by; wdldrfha mßmQ¾K wjia:dfõ mj;sk mßKdul m%fhda.slj ,nd.; 

fkdue;' ´kEu mßKdulhl m%d:ñlhg ,ndfok cjh iïmQ¾Kfhkau 
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oaúhs;Shslhg .uka fkdlrhs' tys fldgila mßkdul ydks f,i bj;a fõ'

mßkdul ydks

mßkdulhl ydks isÿùu m%Odk jYfhka fldgia folls' 

01' hlv ydks (Iron ioss)  

02' ;U ydks (Copper ioss) 

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

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

fnÈh yels h'

01' iq<sOdrd ydksh (Eddy current ioss)

02' ukaodhk ydksh (Hysteresis ioss)

01' iq<sOdrd ydksh 

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

pqïnl i%djhla .uka lrhs' mßKdulfha yrh hlv l=Üáhla f,i we;s úg th 

;=<ska .uka lrk pqïnl i%djh ksid tu pqïnl i%djhg ,ïnlj tys m%;súoaHq;a.

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

Odrdj 3'49 rEmfha ±lafjk mßÈ msysg hs'

3'49 rEmh

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

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

msg fõ' fuh wju lsÍu i|yd yrh mßjrKh lrk ,o f,day ;yvqj,ska idokq 
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,nhs' túg iq<s Odrdj wvq fõ'

 3'50 rEmh

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

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

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

02' ukaodhk ydksh

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

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

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

3'51 rEmh

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

Odrdjla .,d hdug ie,eia jQ úg wl%uj;a rgdjlg ;snQ pqïnl wkq l%uj;a rgdjlg 

yev .eiS W;a;r O%ejh yd olaIsK O%ejh uDÿ hlv lene,a, ;=< we;s lrhs' 3'52 
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rEmfha 01 rEm igyfka fmkajd we;' úÿ,s iemhqfuys O%eùh;djh udre l< fyd;a 

wkqj, ÈYdj udre fõ' th 3'52 rEmfha 02 rEm igyfka fmkajd we;'

 01' úÿ,s Odrdjla .,dhdug ie,eiaiq úg O%eùh;dj 

msysgk wdldrh
 

02' cj iemhqfï ÈYdj udre l<úg pqïnl 

O%ùh;dj udrejk wdldrh 
  

3'52 rEmh

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

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

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

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

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

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

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

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

oÕrhg ,ndfok úoaHq;a Yla;sfhks'

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

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

;U ydksh

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

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

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

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

±laúh yelsh'

fuhska woyia lrkafka 100w la cjhla oaúhS;Shslfhka ,nd .ekSug wjYHh 
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kï tys m%d:ñlh me;a;g 102w fyda 103w m%udKhl cjhla ,ndÈh hq;= njhs'

102w
m%odkh

100w
m%;sodkh

3'53 rEmh

mßKdulhl O%eùh;djh

 
3'54 rEmh

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

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

wjia:dfõ §;a m%;sOdk fjda,aàh;djfha O%eùh;djh fjkiajk wkaouhs'
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3'55 rEmh

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

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

fol<jßka tlsfklg m%;súroaO jQ l,djka msysgk wdldrh hs' 
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bf,lafg%dksl mßm:hl Ndú; lrk Wmdx. wl%sh Wmdx. iy ils%h Wmdx. 

f,i fldgia follg fjkal< yels h' wls%h Wmdx.jk m%;sfrdaOl" Odß;%l fma%rl 

fj;g ir, iy m%;Hdj¾; fjda,aàh;d fhd¥úg tajd ;=<ska Odrdj .,d hdfï 

úúO;ajh ksid isÿjk wdprK fuu fldgiska úia;r fõ'

m%;sfrdaOhla fj;g ir, Odrd iy m%;Hdj¾; Odrd 

fjda,aàh;d fh§u'

m%;sfrdaOlhla fomig ir, Odrdj fjda,aàh;djla ,ndÿka úg th ;=<ska 

Odrdjla .,d hhs' tu Odrdfõ m%udKh m%;sfrdaOfha w.h u; r|d mj;S' m%;sfrdaOlfha 

w.h wvq kï .,k Odrdj jeä jk w;r w.h by< kï .,k Odrdj wvq fõ' 

fuys § m%;sfrdaOh fjda,aàh;dj yd Odrdj w;r mj;sk iïnkaOh m%ldY fõ' ´ï 

kshufhka kï fõ'

´ï kshuh

" WIak;ajh ksh;j ;sìh § ixkdhlhla ;=<ska .,k Odrdj" tu ikakdhlh 

fofl<jr úNj wka;rhg wkqf,dauj iudkqmd;sl fõ' " hkak ´ïf.a kshuh hs'

      

I

R

I

 

4'1 rEmh

04

wls%h Wmdx. i|yd ir, Odrd 
yd m%;Hdj¾; Odrd fjda,aàh;d 
fh§u'
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 I  =  Odrdj

 V =  fjda,aÜ ^fjd,aÜj,ska& 

fuys § ksh; w.h jkafka ikakhlfha m%;sfrdaOh hs' tkï R fõ'

   

  V  
   I
  V  
   I

= ksh;hls ^R&

= R

V = I.R
 

I x R = V 

by; m%ldYkh fufia ,shd ±laúh yels h'

Odß;%hla fj;g ir, Odrd fjda,aàh;d fh§u' 

Odß;%lhla fomig ir, Odrdjla ,nd ÿka úg wdrïNfha § laIKsl Odrdjla 

.,d hhs'tkï úi¾ckh jQ Odß;%lhla fomig fjda,aàh;djhla ,ndÿka úg th 

,>q mßm:hla ^Short Circuit& f,i ls%hd lrhs' tu ksid tjeks mßm:hla fomi 

fjda,aàh;djhla fkdmsysghs' tneúka úi¾ckh jQ Odß;%lhla wdfrdamkh wdrïN 

fudfydf;a Y+kH fjda,aàh;djhla fmkajhs' bkamiq l%ufhka fjda,aàh;djh jeä ù 

wjidkfha § Odß;%lh iïmQ¾Kfhka wdfrdamKh ù fjda,aàh;dj WmÍu uÜgulg 

meñfKa' úi¾ckfha § m<uqfjka iS>% fjda,aàh;d neiaula we;s ù miqj l%ufhka 

Y+kH ù hhs' ld,h wkqj fuu fjda,aàh;d fjkia ùu 4'2  m%ia;drj,ska ±laaafõ' fï 

wkqj Odß;%lh ;=<ska .,k Odrdj Wmßu ùfuka miq fjda,aàh;dj Wmßu fõ'

      

V

t0
    

V

t0

     Odßs;%lh úi¾ckh ùu         Odß;%lh wdfrdamKh ùu  

 4'2 rEmh
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Odß;%lhla ^C& m%;sfrdaOhla ^R& yryd wdfrdamKhjk úg ta i|yd .;jk 

ld,h ld, ksh;h u; rod mj;S' R - C fYa%Ks.; mßm:hl ld, ksh;h T = RC 
fõ' Odß;%lh iemhqï fjd,aàh;dj olajd wdfrdamKh ùug .;jk ld,h ld, 

ksh;hls' 

fma%rlhla fj;g ir,Odrd fjda,aàh;dj fh§u

fma%rlhla fomig ir,Odrd fjda,aàhjla fhÿúg fma%rlh ;=<ska .,dhk 

Odrdj iS.%fhka jeä ù l%ufhka is.%;dj wvq ù wjidkfha Wmßu w.hlg ,Õd 

fõ' fma%rlfha fofl<jr ,>q l<úg iS.%fhka Odrdj wvqùu isÿ ù miq j fifuka 

Odrdj wvq ù Y+kH fõ'

fma%rlhla ;=<ska .,k Odrdj Wmßu ùug .;jk ld,h tys ld, ksh;h 

wkqj fjkia fõ' fma%rlh ;=< we;s m%;sfrdaOlh R kï L fma%r;djh kï tys ld, 

ksh;h L  fõ' Wmßu Odrdj olajd wdfrdamKhùug .;jk ld,h ld, ksh;hls'

  R   

  

fjda,aàh;djh

L  

Odrdj

ld,h

m%;sfrdaOhla fj;g m%;Hdj¾; Odrd fhoùu'

m%;sfrdaOhla fomig m%;Hdj¾; fjda,aàh;djhka iemhq úg fjda,aàh;dj 

wkqj Odrdj fjkia fõ' tkï fjda,aàh;dj jeäjk úg Odrdj o jeäjk w;r 

fjda,aàh;dj wvqjk úg Odrdj o wvq fõ' Odrdfõ yd fjda,aàh;djfha fyj;a 

fjkiaùu 4'3 rEmhka ±laúh yels h'
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4'3 rEmh

fujeks msysàulg Odrdj iy fjda,aàh;dj iu l,dfõ msysàu hhs lshkq 

,efí' fuh ffoYsl igykla f,i 4'4 rEmfha ±laúh yels h' 

4'4 rEmh

Odß;%lhla fj;g m%;Hdj¾; fjda,aàh;djh fh§u'

ir, Odrdjla Odß;%lfha fomig fh¥ úg Odrdj m<uqj;a .uka lrhs'  tfuka 

u m%;Hdj¾; Odrdjla iemhQ úg o" fjda,aàh;djhg fmr Odrdj Wmßu fõ' fuys § 

fjda,aàh;djhg jvd Odrdj 900 lsska bÈßhg tkafka hehs lshkq ,efí' fuu isÿùu 

my; rEmfhka ±laúh yels h'
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4'5 rEmh

fuys § fjda,aàh;dj yd Odrdfõ l,d fjki w;r 900 la fõ' fjdaa,aàh;djfha 

iy Odrdfõ yd yeisÍu l,d rEm igykla f,i my; ±lafõ'

IC

VC

fma%rlhla fj;g m%;Hdj¾; fjda,aàh;d fh§u'

fma%rlhla fj;g m%;Hdj¾; fjda,aàh;djhla fh¥úg fjda,aàh;djg jvd 900 

la miqmiska .uka lrk nj ;rx. igykska ±lafõ'
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VL IL

     t

4'6

fjda,aàh;d yd Odrd ;rx. wOHhkh l<úg fjda,aàh;djhg jvd Odrdj 900 

la miq miska msysgk nj my; rEmfha mßÈ l,d igyklska ±laúh yels h'

IL

VL

Odß;%l m%;sndOkh (Capacitive Reactance)
Odß;%lhla fomig ir,Odrdjla fhÿúg th ;=<ska Odrdjla .,d fkdhk 

nj;a" m%;Hdj¾; fjda,aàh;djhla fhÿúg Odrdjla .,dhk nj o meyeÈ,s h'
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4'7 rEmh

by; mß:fha 12v m%;Hdj¾; fjda,aàh;d iemhqu iïnkaO l< miq L myk 

±,afõ' ta wjia:dfõ C1 yd L fomi fjda,aàh;d fjk fjku uek ne¨jfyd;a 

fjda,aàh;d neiaula we;s ù we;s nj fmfka' myk m%;sfrdaOlhla jk w;r ta 

;=<ska Odrdj .,d hdfï § fjda,aàh;d neiaula we;s fõ' kuq;a C1 ;=,ska m%;Hdj¾; 

Odrdjla .e,Sfï § fjda,aàh;d neiau we;sjkafka m%;sfrdaOh ksid fkdfõ' Odß;%lh 

;=<ska Odrdj .,d hkafka th fomi m%;Hdj¾; fjda,aàh;djla iemhq ùg we;sjk 

fjk;a ndOdjla ksidh' th Odß;%l m%;sndOkh kñka ye¢kafõ' fuh o Odrdfõ 

.ukg ndOdjla we;s lrK fyhska ´ïj,ska ukskqq ,efí'

Odß;%l m%;sndOkh m%;Hj¾; fjda,aàh;djfha ixLHd;h yd Odß;%lfha 

Odß;dj u; fjkia fõ' Odß;%l m%;s ndOkh my; m%ldYkfhka fidhd.; yels h'

 

 

Odß;%l m%;sLdokh  =  XC = 
1

2πfc

f =   m%;Hdj¾;Odrd ;rx.fha ixLHd;h ^y¾Üia - H
Z
&

c =  Odrkdj ^*erâ - f&

by; m%ldYkh wkqj m%;Hj¾; fjda,aàh;djfha ixLHd;h jeäjk úg 

Odß;%l m%;sndOkh wvqjk w;r" ixLHd;h wvql< úg Odrlh m%;sndOkh jeä fõ'

tfia u tu m%ldYkh wkqj Odß;%lfha Odrkdj jeäjk úg Odß;%l m%;sLdokh 

wvqjk w;r" Odßkdj wvqjk úg Odß;%l m%;sLdOkh jeä fõ'
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fma%rl m%;sLdokh (Inductive Reactince)
fma%rlhla fomig ir<Odrd cj iemhqula iïnkaO l<úg th ;=<ska Odrdj 

.,dhk w;r th m%;sfrdaOlhla f,i ls%hdlrhs' kuq;a m%;Hdj¾;Odrd cj iem-

hqula ,ndÿkaúg fma%rK oÕrh yryd jeä ndOdjla we;sjk nj my; mÍlaIKfhka 

meyeÈ,s fõ'

12v 50 Hz

      4'8 rEmh

fuu ndOdj fma%rl m%;sndokh ^XL& f,i ye¢kafjk w;r ta i|yd Ndú; 

lrk m%ldYkh my; ±lafõ' 

fma%rl m%;sNdokh ^Xl& = 2πfL

f - m%;Hdj¾; Odrd ;rx.fha ixLHd;h ^y¾Üia - HZ&

L - fma%rlfha fma%r;dj ^fykaß - H&
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is,slka iy c¾fïkshï w¾O ikakdhl uQ,øjH f,i ye¢kafõ' fuu 

uQ,øjHj, WIaK;ajh jeäjk úg ikakdhl;dj jeäfõ' Bg wu;r j ikakdhl;dj 

jeälsÍu i|yd is,slka fyda c¾fïkshï iuÕ >k wmøjH f,i fmdiamria ^P&" 

wdiksl ^AS& fyda we.aáuka ^Sb& hk uQ,øjH tlla fyda lsysmhlska tlla b;d 

iq`M m%udkhla tl;= lsÍfuka N j¾.fha w¾O ikakdhl o ilikq ,efí' túg tu 

øjH ;=< ikakdh;djh ±laúh yels bf,lafg%dk ,nd.; yels h' tfuka u is,slka 

fyda m¾fïkshï iuÕ wmøjH f,i fndfrdka ^B&" bkaähï ^In& fyda .e,shï ^Ga& 
hk uQ,øjH tlla fyda lsysmhlska b;d iq`M m%udkhla tl;= lsÍfuka P j¾.fha 

w¾O ikakdhl ilikq ,efí' túg tu øjH ;=< ikakdhl;djh ±laúh yels h' 

isÿre ^Holes& ,nd.; yels h' fuu P iy N øjH úúO l%uj,ska iïnkaO lr w¾O 

ikakdhl Wmdx. ilikq ,efí' fuu fldgiska P iy N øjH tl;=lr idok P iy 

N ixêh Ndú; lr ilialr vfhdav j¾. lsysmhla ms<sn| j úia;r flf¾'-      

iDcqldrl vfhdav

wvq ixLHd;hla iys; m%;Hdj¾;l Odrd ir< Odrd njg m;a lsÍu i|yd 

fhdod .kakd vfhdav iDcqldrl vfhdav f,i ye¢kafõ' fïjd w¾O ikakdhl 

vfhdav f,i o y÷kajhs' úúO fjda,aàh;d iy úúO Odrdj,g Tfrd;a;= fok f,i 

fïjd ksmojd we;' fuu iDcqldrl vfhdav is,slka ^si& fhdod ksmojd we;'

5'1 rEmh 

05

vfhdav j¾. Ndú;hka
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vfhdavhl fmr keUqre yd miq keUqre wjia:d fufia ksrEmKh l< yels h' 

5'5 rEmh'

   

vfhdavh fmr keUqre wjia:dfõ mj;sk 

neúka th ;=<ska Odrdj .uka lr n,anh 

±,afõ' 
          

vfhdavh miq keUqre wjia:dfõ mj;sk 

neúka th ;=<ska Odrdj .uka fklrhs' 

n,anh fkd±,afõ'  

5'5 rEmh 

iDcqldrl vfhdavhl fjda,aàh;d Odrd ,laIKsl m%ia:drh

bÈß keUqrej

miq keUqrej

5'3 rEmh 

is,slka fhdod vfhdavhl fmr fjda,aàh;dj ^VF& 0'6 ka wdrïN fõ' vfhdavh 

miqkeUqre l<úg Odrdj .,d fkdhk w;r fjda,aàh;dj jeälrk úg hï w.hl § 

vfhdavhg ydks isÿ lrñka Odrdj .uka lrhs' tu fjda,aàh;d w.h WÉp m%;sf,dau 

fjda,aàh;dj ^PIV& f,i ye¢kafõ'
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vfhdavhl w.% yryd ,ndfok úNj wka;rh wkqj th ;=<ska .,dhk Odrdfõ 

isÿjk fjkiaùï vfhdavhl fjda,aàh;d Odrd ,dlaIKsl hehs ye¢kafõ' 

vfhdav lSmhl ndysr fmkqï

iDcqldrl vfhdav lsysmhl ndysr fmkqu 5'4 rEmfha ±lafjk w;r tajdfha 

m%udkh úYd,jk úg th ;=<ska .,d hd yels Odrdj o úYd, fõ'

5'4 rEmh 

vfhdav lSmhla tl;= lr idod we;s my; 5'5 rEmfha ±lafjk vfhdav  fia;= 

^Bridge& fj<|fmdf,ka ,nd.; yels h'

5'5 rEmh 
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vfhdavhla mÍlaId lsÍu

∞ 0 ∞ 0

5'6 rEmh 

wdf,dal úfudapl vfhdav (Light emitting diode)

ixêh Ndú;lr wdf,dalh ksmoùfï Wmdx.hla f,i wdf,dal úfudapl vf-

hdavh ye¢kaúh yels h' 

wm fláfhka L.E.D f,i y÷kajkq ,nk fuu Wmdx.h vfhdav úfYaIhla 

fõ' p-n ikaêhla bÈß keUqre lsÍfï § Yla;sh úlsrKh ùula isÿ fõ' idudkH 

p-n ikaê vfhdavhl fuh ;dmh jYfhka uqla; fõ' kuq;a p-n ikaêh ;ekSfï § 

.e,shï fmdiamhsâ fyda .e,shï wdikhsÜ fmdiamhsâ jeks ixfhda.hla o tla l< 

úg ;dmhg wu;rj wdf,dalh o uqla; lrhs' fuu ixisoaêh mokï lr.ksñka  

LED ;kd we;' 

fuu wdf,dal lsrK oDIH fyda woDIH ^mdrcïnq," wfOdala;& úh yels h'

L.E.D ;ekSfñ § w¾O ikakdhlj,g wu;r j úúO wdf,dal lsrK ksl=;a 

lsÍug fhdod .kakd ixfhda. lsysmhla fufia ±laúh yels h'

 • r;= iy wfOdarla; - we¨ñkshï .e,shï wdi khsâ

 • fld< - we¨ñkshï" .e,shï fmdiamhsâ

 • ;eô,s" ly iy fld< - we¨ókshï" .e,shï" b;aähï" fmdiamhsâ

 • r;=" ly" fld, - .e,shï fmdiamhsâ 

 • ks,a" iqÿ - .e,shï khsÜg%hsâ 

 • ks,a  - is,slka ldnhsâ 
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L.E.D. úúO yevhkaf.ka yd m%udKj,ska ;kd we;'

5'7 rEmh 

iïnkaOl lïìh

mrdj¾;l l=yrh

+-

5'8 rEmh - L.E.D hl  wNHka;r ieleiau

L.E.D tlla ls%hd lsÍfï § 10mA isg 20mA l Ordjla ,nd .kS' L.E.D j¾.h 

yd j¾Kh wkqj iemhqï fjda,aàh;d iy Odrd w.hka fjkia fõ' my; ±lafjkafka 

tla tla L.E.D j¾.h i|yd iemhsh hq;= Wmßu fjda,aàh;d w.hka h'

wfOdar;a;  -   Infared  - 1.6v  
r;=  - Red  - 1.8v - 2.1v
;eô,s  - Orange  - 2.2v
ly  - Yellow  - 2.4v
fld,  - Green  - 2.6v
ks,a  - Blue  - 3.0v - 3.5v
iqÿ  - White  - 3.0v - 3.5v
mdrcïnq, - Ultraviolet - 3.5v
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LED i`oyd úoHq;a cjh iemhSfï § iEu úgu thg fY%aKs.;j Odrd iSudldrl 

m%;sfrdaOhla fhÈh hq;= hs' LED yryd Odrdj .uka lsÍu wdrïN jQ miq tys wNHka;r 

m%;sfrdaOh l%ufhka wvqfõ' túg .,dhk Odrdj md,kh lsÍu i|yd o" iemhqï 

fjda,aàh;d fjkia ùul § LED  yryd .,k Odrdj wêl ùfuka th wdrlaId lr 

.ekSug fuu mshjr .kq ,nhs'

Vs

5'9 rEmh 

iemhqï fjda,aàh wkqj LED tllg fYa%Ks.;j fhÈh hq;= m%;sfrdaOfha w.h 

´ïf.a kshuh u.ska fidhd .; yels h' 

    

I = 20  mA

2V

5'10 rEmh 

 WodyrK 

200
 E - VLED = I×R1

6 - 2 = 20 × 10 -3 × R
 R =   4
         20

 R =  200

× 103

    

uq,a ld,fha § LED Ndú; jQfha ix{d myka i|yd muKs' kuq;a wo úúO 

lghq;= i|yd úúOdldrfhka LED Ndú; lrhs'



fkdñf,a fnodyeÍu i|yd h'

93

j¾;udkfha n, Yla;s w¾nqoh iudcfha fndfyda ld¾hhka i|yd ;Èkau 

n,md we;' ñksidf.a úúO lghq;= i|yd wjYH n, Yla;sh b,a¨fï m%udKhg iem-

hSu cd;sl m%Yakhla ù we;' f,dalfha ck.ykh jeä ùu ksid wjYH;d wêl ùu" 

l¾udka; Yd,d jeä jeäfhka ìysùu" ud¾. wdf,dal lsÍu" k.r wdf,dal lsÍu" 

ieris,s lsÍu wdÈh i|yd n, Yla;s w;=ßka úÿ,sh fhdod .ekSu Èfkka Èk jeä 

fjñka mj;S' kuq;a úÿ,sh ksmoúh yels c, uQ,dY% iSud ùu;a" Lksc f;,a l%ufhka 

laIh ùu;a ksid wjYH m%udKhg úÿ,s Yla;sh fyj;a úÿ,s cjh ksmoùu .eg¨jla 

ù we;' fï ksid úÿ,s cjh msßueish yels WjdrK ks¾udKh lsÍu yd úÿ,sh cjh 

ksmoúh yels úl,am ls%hdjka ms<sn|j wo i,ld nef,a'

úÿ,s cjh wrmsßueiafuka mßfNdackh lsÍu mdßfNda.slhd i;= j.lSuls' ta 

i|yd úúO Wml%u Ndú;d l< yels w;r tajd ksis mßÈ wkq.ukh lsÍu jeo.;a 

fõ' ksjdi" mdi,a" úÒ" k.r" lv idmamq W;aij wdÈh i|yd wdf,dalh ,nd .ekSfï 

§ úÿ,s myka fjkqfjka úYd, jYfhka úÿ,s cjh jeh fõ' fuys § idïm%odhsl 

úÿ,s myka ;j ÿrg;a fhdod .ekSu .eg¨jls' ukao tajd ls%hd;aul lsÍug jeä úÿ,s 

cjhla jeh ùu;a tajdfha ld¾hlaIu;dj wvq ùu;a ksid h'

fuhg ms<shula jYfhka wdf,dal úfudapl vfhdav fhdod.kssñka úÿ,s 

myka ksoùu yd Ndú;h iS.%fhka isÿfjñka mj;S'  L.E.D myka ksmoùfï § úúO 

bf,lafg%dksl Wmdx. fhdod .ekSu yd mEiaiSfï ls%hdj isÿ lsÍu l< hq;= fõ' fï 

ksid fuu ls%hdj,sfha § úúO úÿ,s yd bf,lafg%dksl Wmdx. tajdfha jHqyh yd 

Ndú;h" w.hka lshùu" tl,ia lsÍu" tl,ia lsÍug fhdod .kakd øjH yd .Kkh 

lsÍu wdÈh .ek ±kqu;a wjfndaOhla yd ksmqk;djla ,nd .ekSu wjYH fõ' LED  
fhdod .kakd wjia:djka lsysmhla my; ±lafõ'

 • úÓ myka

 • rEmjdysks ;sr

 • ud¾. ix{d mqjre

 • fudag¾ ihsl,a yd jdyk myka

 • ls%vd NdKav

 • ÿïßh yria ud¾. ix{d t,s

 • nen¨ï myka (Flash Light)
 • úÿ,s mkaoï

 • ÿria: md,l (Remote Controle)
 • ±kaùï mqjrej, wl=re ±laùu

 • ksjdi wdf,dallrKh (LED)
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LED Ndú;h nyq,ùug n,mdk idOl .Kkdjls'

 • wvqq úoHq;a cjhla wjYH ùu

 • ndysr wdf,dal fmryka fkdue;s j iDcqj u úúO wdf,dal j¾K ,nd.; 

yels ùu'

 • l=vd yd yqrenqyqá ùu'

 • uqøs; mßm: mqjre ^& j, iú lsÍu myiq ùu'

 • wvq úoHq;a cjhla iemhSfuka jeä ld¾hlaIu;djhla ,nd.; yels ùu'

 • ìu jeàï wd§ ndysr n,mEïj,ska myiqfjka úkdY fkdùu'

 • b;d laIKsl ksùï yd ±,aùï'

 • wdhq ld,h meh 50"000 la muK ùu'

 • mßirhg riÈh uqod fkdyeÍu' ^yd m%;s§mk myka j,ska mßirhg riÈh   

uqod yef¾'&

LED myka ^LED LAMPS&

idïm%odhsl úÿ,s myka yd n,an fjkqjg LED úÿ,s nqnq¨ Ndú;h wo nyq, 

ù we;' úÿ,s LED  nqnq¨ fjkqfjka wvq úoHq;a cjhla jeh ùu ksid ksjil udisl 

úÿ,s mßfNdack tall m%udKh wvqlr .ekSug yelshdjla we;' cd;sl úÿ,s n, 

ksIamdokfha § fuh iDcqj u n,mdkq we;'

LED myka i|yd iqÿ wdf,dalh ksl=;a lrkq ,nk LED  Ndú; lrhs' fïjd 

2'8v  isg 3'2 v olajd fjda,aàh;djhlska ls%hdlrk w;r 20ma úÿ,s Odrdjla ,nd .kS' 

fïjdfha m%udKh  5mm jk w;r fjda,aàh;dj 0'25w yd 0'5w j,ska idudkHfhka 

,nd.; yels h' fï yer 1w"5w fyda Bg;a jvd jeä fjda,aàh;djhkaf.ka ,nd.; 

yel' wê cj LED o we;' fïjd iEu úgu ;dmdjfYdaIl ^Heats Sink& iuÕ fhÈh 

hq;= h' fïjd j¾K j,ska o ksmojd we;'

5'11 rEmh 
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LED myka 12v negßhlska fukau 230v m%;Hdj¾; úÿ,sfhka o ls%hdlrúh 

yelsh' iuyr ksjdi j, iQ¾h fldaI mek, uÕska 12v ixpd.; negß wdfrdamKh 

lrjd rd;S% ld,fha § myka o,ajd .kS' my; ±lafjkafka tjeks mßm:hls'

5'12 rEmh 

fuys § wjYH kï 3 ne.ska fYa%Ks.; jQ LED weuqKqï iudka;r.;j kj 

m%udKhla tla lr .ekSfuka jeämqr wdf,dalhla ,nd .; yels h'

LED myka i|yd 230v m%;Hdj¾; fjda,aàh;dj wldr follg iemhsh yels 

h' tkï wj;r mßkdul Ndú;fhka yd Odß;%lhla Ndú;fhka hk l%u folls'

wjlr mßkdulhla Ndú;fha § mQ¾K ;rx. iDcqldrl mßm:h Wmfhda.S 

lr.; yels h'

5'13 rEmh 
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wjlr mßkdulh u.ska 230v m%;Hdj¾; fjda,aàh;djfhka 12v m%;Hdj¾; 

fjda,aàh;djhla ,ndf.k th D1, D2,D3 yd D4 we;=<;a fia;=j mßm:h u.ska 

iDcqlrKh lrkqq ,nhs' C1 iqugkh i|yd fhdod .kakd w;r R1 u.ska C1 ys 

wdfrdamk LED ksùfï § laIKslj úi¾ckh lrhs' R2 hkq Odrd md,k m%;sfrdaOhhs' 

fuys § o LED ;=fka ldKav lsysmhla iudka;r.;j fhdod.; yels h' 

kuq;a LED myka i|yd nyq,j Ndú; lrKqfha Odß;%lhla u.ska fjda,aàh;d 

wvqlr .ekSfï l%uhhs' wj;r mßkdulhlg jvd ñ, b;d wvqùu;a wjYH jkqfha 

wvq Odrdjla ùu;a fuhg m%Odk idOl fõ' my; ±lafjkafka Odß;%lfha fhÿ myka 

mßm:hls'

AA

B
B

5'14 rEmh 

fuys § C1 ys Odß;%l m%;sndOkh ksid fjda,aàh;d neiaaula we;s fõ' tfia wvq 

jQ m%;Hj¾; fjda,aàh;dj fia;= iDcqldrl mßm:h u.ska ir, Odrdjla njg m;a 

flf¾' tu ir, Odrdj iqug lsßug C2 fhdod we;s w;r C2 úi¾ckh lsÍug R2 
fhdod we;' C1 úi¾ckh lsÍug R1 Wmfhda.S lr .kS' R3 Odrd md,k m%;sfrdaOhhs' 

mßm:fha A  ys + fjda,aàh;djhla o B  ys - fjda,aàh;djhla o we;' A yd B  w.% w;r 

we;s fjda,aàh;djhg wkqrEm jk mßÈ LED fYa%Ks.;j fhdod we;' A  yd B w;r 

fjda,aàh;dj 150v kï LED 50 la fYa%Ks.;j fhdod.; yels h'

C1 yd C2 ys fjda,aàh;d w.hka 400v úh hq;= w;r R1 yd R2 by< w.hla ^820k 
muK& hqla; úh hq;= h' tfia u R3 ys cj w.h 1w ùu iqÿiq h' D1, D2, D3,  yd D4 

iDcqldrl vfhdav i|yd 1N 4007 fhdod .; yels h'

fujeks mßm:hla ie,iqï lsÍfï § wm fhdod .kakd LED m%udKh wkqj 

fldmuK úNj neiaula we;slr .; hq;= o hkak i|yd l=uk w.hl Odß;%lhla 

fhdod .; hq;= o hkak ±k .ekSug wjYH fõ' 

fï i|yd ´ïf.a kshuh yd Odß;%l m%;sLdOkh fhdod .; yels h'
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w,xlrKh i|yd LED myka fh§u  ^Decorating L.E.D Set&
W;aij wjia:d i|yd Ndú;hg iqÿiq úúO j¾K iys; LED myka je,a ilia 

lr .ekSug o yels fõ' fuys § o .Dy LED myka iE§ug fhdod .;a mßm:h 

wdY%fhka r"l"fld<"iqÿ"ks,a wd§ LED myka je,la fia ilia lr.; yels h'

5'16 rEmh 

fuys § tl u fjda,aàh;dj iys; tl u j¾.fha LED tla mßm:hl wvx.= 

lsÍu jvd;a iqÿiq h' LED  myka mßm:h iuÕ ms,sfmd, (Flip - Flop) mßm:hla 

Ndú; lsÍfuka LED ksú - ±,afjk rgdjg o ilia lr .; yels h'

fï yer LED  fhdod .ksñka 5w úÿ,s nqnq¨ wdldrfha myka o ;kd .; yels 

h' fï i|yd by; LED lsysmhla i|yd Ndú; l< ;ks myka mßm:hla fyda tla 

tla myk i|yd fjk fjku mßm:h ne.ska fhdod .; yels h'

ma,diaála wdjrKh

L.E.D

mßm:h

5'17 rEmh 
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w,xldr LED je,a i|yd R.G.B LED kï tlu LED tlla u.ska r;=" fld<" 

ks,a j¾K ksl=;a l< yels tajd o fhdod .; yels h' fuu LED ;=< b;d l=vd 

ix.Dys; mßm:hla f,i ilia lr we;s ms,s - fmd, mßm:hla u.ska úúO rgdjkg 

fuu LED ksfjñka - ±,afjñka ls%hd lrhs'

fik¾ vhfhdav

p-n ixêhla Ndú;lr ksmojd we;s fik¾ vfhdavh fjda,aàh;d hduk mßm: 

i|yd nyq, j fhdod .kS' fik¾ vfhdavhl Wmßu miq keUqre fjda,aàh;dj yd cj 

m%udkh u; tys m%udkh o fjkia fõ'

5'18 rEmh

fik¾ vfhdavhla bÈß keUqre wjia:dfõ § idudkH vfhdavhla f,i 

ls%hdlrk w;r miq keUqre wjia:dfõ § Wmßu miq keuqre fjda,aàh;dj ^VZ& ,Õd 

jQ úg Odrdj .,dhdu wdrïNjk w;r vfhdavh yryd fjda,aàh;dh ^VZ& ksh; j 

mj;S' fuu fjd,aàh;dj fik¾ fjda,aàh;dj f,i y÷kajkq ,efí'

5'18 rEmhg wkqj fik¾ Èfhdavh miq keUqre wjia:dfõ fhdod we;s w;r th 

;=<ska .,dhk Odrdj md,kh lsÍu i|yd Rs kï fYA%Ks.; m%;sfrdaOhla Ndú; lsÍu 

wksjd¾h fõ' 5'18 rEmfha ±lafjk ,dlaIKslj, fik¾ vfhdavh ;=<ska .,d hd 

yels Odrd mrdih olajd we;' Odrd IZ max Iz maxinm j,g jvd jeä jQ úg vfhdavh 

ms<siaiS hhs' tu ksid my; i|yka ;;aa;ajhka hgf;a fik¾ vfhdavh ls%hd;aul 

úh hq;= h' 

Imax  > I2     Imin
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Èfhdav Ndú;h 

mßm:hl O%eùh;dj udre jqjfyd;a tu mßm:h ls%hd úrys; fõ' iuyr Wmdx. 

wêl f,i r;aùu ksid ridhksl øjH ldkaÿ fõ' Odß;%l kï mqmqrd hd yels h' 

úfYaIfhka jákdlñka jeä ix.Dys; mßm:hj,g ^IC& ydks isÿ fõ' h<s O%eùh;dj 

ksjerÈ l< o ls%hd fkdlrhs' túg w¨;ska Wmdx.hla fh§ug isÿ fõ' m%;Hdj¾: 

Odrdj ir, Odrdjla njg mßj¾;kh lrkafka o fï fya;=j ksid h' tjeks ydks 

j<lajd .ekSfï wdrlaIl Wmdx.hla f,i vfhdavh fhdod .kakd wjia:d fidhd 

n,uq'

5'19 rEmh

+

-

5'20 rEmh
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5'19 rEmfha ±lafjk mßm:fhys .,dhk ir, Odrdfõ O%eùh;dj udre 

jqjfyd;a vfhdavh yryd Odrdj .uka fkdlr ix.Dys; mßm:h wdrlaId lrhs' 

O%eùh;dj udre jqjfyd;a vfhdavh yryd Odrdj .,d f.dia ú,dhlh ms<siaiS 

hhs' túg ix.Dms;s mßm: yd Wmdx. wdrlaId lrhs' PIV w.h by< vfhdavhla 5'20 

rEmfha mßm:hg fhÈh hq;= h'

óg wu;rj iemhqul § O%eùh;dj udre jqj o iajhx ls%h ksjerÈ O%eúh;dj 

WmlrKhg ,nd§fï yelshdj we;s mßm:hla 5'21 rEmfha ±lafõ'

5'21 rEmh

cjh m,kh l< yels l%u

vfhdavhla m%;Hdj¾: Odrdj md,kh lsÍu i|yd fhdod .kS' iQ;s%ld mykl 

wdf,dalh md,kh lrk wdldrh 5'22 rEmfha ±lafõ' fuys § isÿjkafka iQ;s%ldjg 

.uka lrk Odrdfjka yß wvla vfhdavh u.ska lmd yeÍuhs' fjda,aàh;dfõ wvq ùu 

ksid wdf,dalh wvq fõ' tfuka u n,anfha wdhq ld,h jeä lr .; yels h'

   

5'22 rEmh

Tn ks;r Ndú; lrk úÿ,s mdykhg o fuu l%uh w;ayod ne,sh yels h' 

mdykhg jeäjk fjda,aàh;djh o wvqjk w;r lïì oÕrfha wdhq ld,h o jeä 

lr .; yels h'
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5'23 rEmh

úÿ,s mdykh Ndú; lrk wjia:dj, § iaúÉph ls%hd;auljk f,i mdyk 

úfgys vfhdavh iy iaúph iú l< yels h' iaúÉph tnqï iaúÉphla kï jvd 

myiq fõ' ^5'23 rEmh& mdykh Ndú; fkdlrk wjia:dfõ § fjda,aàh;dj wvqfjka 

fhfok w;r th iEfyk uÜgulg r;a ù mj;S' 

    l%shdldrlu

  O%eùh;dj ksjerÈ lrkhla youq'

01' mßm:h ksjerÈj ilia lr mÍlaId lrkak'

02' B g idfmalaIj A ys fjda,aàh;dj uek olajkak'

03' D g idfmalaIj C ys fjda,aàh;dj uek olajkak'

04' 6v cj iemhqï O%eùh;dj udre lr LED ys m%;spdrh ksÍlaIKh lrkak'
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fkdñf,a fnodyeÍu i|yd h'

wm rfÜ iEu m<d;lu mdfya m%;Hdj¾; Odrd úÿ,sh Ndú; lrk w;r ksjdi 

wdf,dalu;a lsÍug wu;r j úÿ,s WmlrK ls%hd;aul lsÍu i|yd o Ndú; flf¾' 

ir, úÿ,s iSkqj jeks WmlrK uQ,sl cj iemhqfuka ls%hdlrk w;r fndfyda úoHq;a 

WmlrK ;=< § m%;Hdj¾: Odrd ir< Odrd njg m;a flf¾' Bg wu;r j ir, Odrd 

fjda,aàh;dj ia:dhs lsÍug o isÿ fõ' fuu mdvfuka m%;Hdj¾; fjda,aáh;dj ir, 

Odrd fjda,aàh;dj njg m;a lsÍu i|yd vfhdav Ndú; lrk wdldrh;a fmryka 

mßm: Ndú;fhka iqugkh lrk wdldrh;a fjda,aàh;d ia:dhslrKh ms<sn|j;a  

wjfndaO lr .ekSug Tng yels fõ'

iDcqlrKh

m%;Hdj¾; Odrd fjda,aàh;djla ir, Odrd fjda,aàh;djla njg mßj¾;kh 

lsÍfï § iDcqlrKh fhdod .kS' fï i|yd iDcqldrl vfhdav fhdod.kakd w;r 

uQ,sl jYfhka iDcqlrKh lsÍfï § m%Odk l%u folla fhdod .kS' 

01' w¾O ;rx. iDcqlrKh

02' mQ¾K ;rx. iDcqlrKh

w¾O ;rx. iDcqlrKh

m%odk ;rx.h

m%;sodk ;rx.h

6'1 rEmh

06
cj iemhqu
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m%;Hdj¾; fjda,aàh;djla vfhdavhla fj;g fh¥ úg tys Ok ̂ +& w¾O jl%fha 

§ vfhdavh fmr keUqre fõ' túg th ;=<ska Odrdj .uka lrhs' th 6'1 rEmh u.ska 

fmkajd we;' vfhdavhg iDK w¾Oh ^-& fhdok úg vfhdavh miq keUqre fõ' túg 

vfhdavh ;=<ska Odrdj .uka fkdlrhs' vfhdavh ;=<ska .,d hk Odrdj m%;sfrdaOh 

;=<ska .,d hdfï § m%;sodk fjd,aàh;dj ,efí' fuys § tla w¾O jl%hla muKla 

,efnk ksid w¾O ;rx. iDcqlrKh f,i ye¢kafõ'

mQ¾K ;rx. iDcqlrK

mQ¾K ;rx. iDcqlrKh l%u 02 ls' 

01' fia;= wdldrfha mQ¾K ;rx. iDcqlrKh

   (Bridge type full wave Rectification)

02' ueÈ ijqk;a iys; mßKdulhla Ndú;fhka mQ¾K ;rx. iDcqlrKh

   (full wave Rectification using center tap transformer)

fia;= wdldrfha mQ¾K ;rx. iDcqlrKh

iDcqldrl vfhdav 4 la yd oaù;shsl w.% folla iys; mßkdulhla fï i|yd 

Ndú; flf¾' meyeÈ,s lsÍfï myiqj i|yd vfhdav fia;=jg m%odkh lrk m%;Hdj¾; 

Odrd fjda,aàh;djfha B g idfmaalaI j A  fj; ^VAB& Ok w¾Oh fh¥úg vfhdav 

ls%hdlrk wdldrh;a iDk w¾Oh fhd¥úg vfhdav ls%hdlrk wdldrh;a fjk fjk 

u úia;r flf¾'

A D1

D2

B

RL

6'2 rEmh - Ok w¾O pl%fha § Èfhdav fmr keUqre jk wdldrh

6'2 rEmfha mßÈ VAB + w¾O jl%fha § vfhdav fia;=fõ D1 vfhdavh ;=<ska Ok 

w¾Oh .uka lrhs' bkamiq tu Ok w¾Oh RL  kï Ndr m%;sfrdaOh ;=<ska .ukalr D2  
vfhdavfha wefkdavhg ,Õd fõ' túg D2  vfhdavh o fmr keUqre ù Ok w¾Oh D2 
;=<ska .ukalr B ,laIHhg ,`.d fõ' 
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RL

D3

D4A

B

6'3 rEmh

iDk w¾O jl%fha § A g idfmalaI j B g Ok w¾O jl%h ,efí' túg D3 vf-

hdavh fmr keUqre fõ' túg B ,laIHfha Ok w¾Oh RL Ndrh fj; .uka lrhs' RL 
Ndrh ;=<ska .uka lrk Ok w¾Oh D4  vfhdavh fmr keUqrelr th ;=<ska .ukalr 

A ,laIHh fj; ,Õd fõ'        

by; wjia:d fol tl;= l<úg fia;= iDcqldrlhla ks¾udKh jk w;r 

m%odk ;rx.fha Ok w¾Oh yd iDk w¾Oh hk w¾O fol u Ok fjda,aàh;djla 

f,i RL Ndr m%;sfrdaOlh yryd msysghs' fuu ixisoaêh foda,fkalaIhlska meyeÈ,s 

j n,d.; yels h' fufia w¾O ;rx. fol u Ok f,i ,efnk ksid mQ¾K ;rx. 

iDcqlrKh f,i ye¢kafõ'

D4

D3

D1

D2

RL

6'4 rEmh
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ueo ijqk;a mßKdulhla fhdod mQ¾K ;rx. iDcqlrKh lsÍu

 -

6'5 rEmh

ueo iõk;a mßKdulfha oaù;shslfha m%;sodk w.% 03 la we;' tu w.% A,B yd 

C f,i kï lr we;' C w.%h fmdÿ f,i Ndú; fõ' C ,laIHhg idfmalaI j A 
,laIHfha Ok w¾Ohla we;súg C ,laIHhg idfmalaI j B ,laIHfha iDk w¾Ohla 

we;s fõ' tfuka u A ,laIHfha iDk w¾Ohla we;súg B ,laIHfha Ok w¾Ohla we;s 

fõ' fuu lreKq ie,l+úg C g idfmalaI j A ,laIhHfha olakg ,efnk ;rx.hg 

m%;súreoaO ;rx.hla B ,laIfha we;s fõ'    

6'5 rEmfha A  ,laIhg Ok w¾Oh ,efnk úg D1  vfhdavh fmr keUqre ù 

Odrdj RL yryd C fj;g .uka lrhs' 

bkamiq B ,laIfha Ok w¾Oh ,efnk úg D2  vfhdavh fmr keUqre ù Odrdj 

RL  yryd C fj;g .uka lrhs' fuu wjia:djka fol u ie,l+ úg RL yryd tlu 

ÈYdjg Odrdj .,d f.dia we;' tneúka fuh o mQ¾K ;rx. iDcqlrKh ls'

wm by; iDcqlrKhg ,lalr.;a fjda,aàh;djhka msysgkqfha my; ±lafjk 

6'6 rEmh mßÈ h' tkï tys w.h wvq jeä fõ'
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iDcqlrKh lrk ,o fjda,aàh;dj iqug lsÍu'

w¾O ;rx. iDcqlrK mQ¾K ;rx. iDcqlrKh

6'6 rEmh

  

fufia úp,Hjk fjda,aàh;dj fkdfjkia taldldÍ uÜgulg f.k tau 

iqugkh lsÍu f,i ye¢kafõ'

fï i|yd wod< fjda,aàh;djhg iudka;rj Odß;%lhla fh§fuka l< yels 

h' túg tu Odß;%lh iqug Odß;%lh f,i ye|kafõ'

w¾O ;rx. iDcqlrKh iqug l< úg

 

Odß;%lh 

úi¾ckh ùu

Odß;%lh 

wdfrdamKh ùu
       

6'7 rEmh

mQ¾K ;rx. iDcqlrKh iqug l< úg

 
Odß;%lh 

wdfrdamKh ùu
Odß;%lh 

úi¾ckh ùu
       6'8 rEmh
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by; wjia:d fofla § ir,Odrd fjda,aàh;dj u; m%;Hdj¾; fjd,aàh;djla 

msysgk nj fmfka' fuu fjd,aàh;dj /,s;s fjd,aàh;dj ^Ripple voltage& f,i 

ye¢kafõ' mQ¾K ;rx. iDcqlrKfha § /,s;s fjda,aàh;djfha úia;drh w¾O ;rx. 

iDcqlrKhg jvd wvqfõ' tuksid Odß;%l Ndú; lr iqugkh lr m%dfhda.sl lghq;= 

i|yd Ndú; l< yels fyd|u l%uh jkqfha mQ¾K ;rx. iDcqlrKh lrk ,o 

fjda,aàh;djka h'

iqug lsÍu i|yd fhdod .kakd Odß;%lh úYd, Odß;djhlska hq;= tlla jk 

w;r tys fjda,aàh;dj m%;Hdj¾: úÿ,sfha Wmßu úia:drfha w.hg jvd jeä w.hla 

úh hq;= h'

fmryka mßm:

/,s;s fjd,aàh;dj wju lsÍu i|yd fmryka mßm: fhdod .kS'

fmryka mßm: Ndú; lrkqfha iDcqlrK ls%hdj,sfhka miqjhs' 

m%dfhda.sl j Ndú; lrk fmryka mßm: lSmhla 6'9 rEmfha ±lafõ'

   T fmryk      
   fmryk

       

iDcqldrl mßm:hlg fhÈh yels fmryka mßm: lsysmhla

ia:dhSlrKh

fik¾ vfhdav Ndú;fhka fjda,aàh;d ia:dhslrKh'

6'11 rEmh

6'9 rEmh - 6'10 rEmh -
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fuu mßm:h Ndú;fhka ir< fjda,aàh;d ia:dhsldrlhla idod.; yels h' 

Ndrh yryd fjda,aàh;dj jk V0 fik¾ vfhdavh yryd fjda,aàh;dj jk VZ g 

iudk fõ' tkï wmg wjYHlrK fjda,aàh;djg iudk fik¾ vfhdavhla Ndú; 

lr ksh; fjda,aàh;djla ,nd.; yels h' fik¾ vfhdavh ;=<ska .,dhk Odrdj 

md,kh lsÍu i|yd Rs kï m%;sfrdaOlh Ndú; flf¾'

fik¾ vfhdavhla muKla Ndú; lr ld¾hlaIu j ia:dhsldrlhla idod.; 

yels h' tu ksid g%dkaisiagrhla Ndú; lr jeä Odrdjla ,nd.; yels mßm:hla 

my; rEmfha ±la fõ'  

ir< fjda,aàh;d ia:dhsldrl mßm:

ZD
6.1v

1k

12

Vin 
> VZ

6'12 rEmh

ia:dhslrK ix.Dys; mßm:

by; olajd we;s ia:dhs iemhqï ,nd .ekSu i|yd fjku ix.Dys; mßm:  

ksmojd we;' tajd ia:dhSldrl ix.Dys; mßm: f,i y÷kajhs' fïjdfha w.% 03 la 

we;s w;r tajd Ok úNj ia:dhSldrl yd iDK úNj ia:dhSldrl hkqfjka j¾. 02 la 

we;' 78 fYa%Ksh Ok úNj ia:dhsldrl jk w;r 79 fYa%Ksh iDk úNj ia:dhSldrl 

fõ'

fuu ix.Dys; mßm:j, (I.C) uq,a b,lalï foflka fYa%Ksh yÕjk w;r 

^78"79& b;sß wxl 02 l u.ska m%;sodkh jk fjda,aàh;djh i|yka lrhs'
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 7805 = + 5v    7905 = 5v

 7806 = + 6v    7906 = 6v

 7812 = + 12v    7912 = 12v

7806

1 3
2

01. In put
02. Commen
03. Out Put

7906

1 3
2

01. Commen
02. In Put
03. Out Put

6'13 rEmh

 WodyrK 

LM 317 fr.shqf,agrh

1'5A Odrdjla hgf;a fjda,aÜ 1'2v isg 37v olajd fjkia l< yels fjda,aàh;d 

md,lhls'

6'14 rEmh
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 LM 337 fr.shqf,agrh

fuh 1'5 Odrdjla hgf;a fj`Mu - 1'2v isg -37v olajd fjkia l< yels iDK 

fjda,aàh;d md,lhls'

6'15 rEmh
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P yd N fldgia Ndú;fhka g%dkaisiag¾ ksmojd we;s wdldrh;a" tu.ska 

g%dkaisiagrfha w.% kïlr u,aáógrhla Ndú;fhka w.% y÷kd.; yels wdldrh;a 

úúO g%dkaisiag¾j, ndysr fmkqu y÷kd.ekSu;a" tajdfha keUqre lsÍï fuka u 

m%dfhda.sl fhdod.ekSï ms<sn|j;a fuu tallfhka wOHhkh l< yels fõ' 

  

7'1 rEmh

g%dkaisiagrh bf,lafg%dksl" ikaksfõol flaIa;%j, úma,ùh fjkila 

we;slsÍug iu;a jQ bf,lafg%dksl Wmdx.hls' 7'1 rEmfha olajd we;af;a úúO 

yevhkaf.ka hqla; g%dkaisiagr fõ'

g%dkaisiag¾ ks¾udKh

g%dkaisiag¾ ks¾udKh i|yd P iy N j¾.fha w¾O ikakdhl fldgia fol u 

fhdodf.k we;' tneúka g%dkaisiagrhla ls%hdldÍ jkafka ksoyia bf,lafg%dk yd 

l=yr Wmldrfhks' ta i|yd P iy N j¾.fha w¾O ikakdhl fldgia Wmldr jk 

ksid oaùO%ej ikaê g%dkaisiag¾ hk ku ,eî we;'

g%dkaisiagrh ksIamdokfha § iudk j¾.fha w¾O ikakdhl fldgia folla 

w;rg úreoaO j¾.fha w¾O ikakdhl fldgila iïnkaO lrKq ,efí' ta wkqj 

g%dkaisiag¾ j¾. folla ksIamdokh l< yels úh'

07

g%dkaisiagr j¾. iy Ndú;hka



fkdñf,a fnodyeÍu i|yd h'112

NPN g%dkaisiagrh PNP g%dkaisiagrh

N j¾.fha w¾O ikakdhl fldgia 

folla w;rg b;d ;=kS  P j¾.fha w¾O 

ikakdhl fldgila iïnkaO lsÍfuka 

NPN g%dkaisiagrh idokq ,nhs'

ix.%dylh

mdou

úfudaplh

7'2 rEmh

P j¾.fha w¾O ikakdhl fldgia 

folla w;rg b;d ;=kS  N j¾.fha 

w¾O ikakdhl fldgila iïnkaaO 

NPN g%dkaisiagrh idokq ,nhs'

ix.%dylh
úfudaplh

mdou

7'3 rEmh

 

g%dkaisiag¾ o;a;  (Transistor Data)
g%dkaisiag¾ ksIamdokh lrk wdh;k úúO ld¾hhka i|yd úúO j¾.j, 

g%dkaisiag¾ fkdfhla yevj,ska ksIamdokh lrhs' fuu ksIamdokh lrkq ,nk 

g%dkaisiag¾ y÷kd.ekSu i|yd wxlhla Bg fhdohs' fuu wxlh fh§ug ksYaÑ;   

l%ufõohla ke;;a fj<|fmdf,a nyq,j olakg we;s g%dkaisiag¾ iïnkaO fla; 

l%uhka lSmhla my; ±lafõ'

PNP cmka g%dkaisiag¾ 2SA  iy 2SB fla;j,ska o

NPN cmka g%dkaisiag¾ 2SC iy 2SD fla;fhka o wxl lrkq ,efí'

ì%;dkH g%dkaisiag¾ uq,g AC,AD,AF,BC,BD,BF hk wlaIr fhdod we;'

A wl=ßka mgka .kakd g%dkaisiag¾ c¾fïksï ^Ge& j,ska idod we;s w;r B 
wl=ßka mgka .kakd g%dkaisiagr is,slka j,ska ksIamdokh lr we;'
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g%dkaisiag¾ lSmhl o;a; my; ±lafjk w;r hï g%dkaisgrhlg wod< o;a; 

±k.ekSug wjYH kï g%dkaisiag¾ o;a; fmd;la mßYS,kh l<hq;= w;r www.
datasheet.com jeks ,smskh Tiafia wka;¾cd,hg msúiSfuka myiqfjka o;a;            

,nd.ekSug yelsfõ' tjeks o;a; m;s%ldjla 7'1 j.=fõ ±lafõ' 

7'4 rEmh
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7'1 j.=j

oaù O%eùh g%dkaisiagrhl w.% y÷kd .ekSu

 g%dkaisiagrhla Ndú;hg fhdod .ekSfï § w.%hka ;=k fjka fjka jYfhka 

y÷kd .ekSu wksjd¾h fõ' fï i|yd óg fmr wOHhkh lr we;s w¾O ikakdhl 

vfhdavhl fmr keUqre iy miq keUqre wjia:d ms<sn| ±kqu Wmfhda.S lr.; yels 

h' tneúka my; i|yka whqßka g%dkaisiagrhl w.%hka y÷kd .ekSu isÿlr .; yels 

h'
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 fuys § m<uqj g%dkaisiagrfha mdou;aa ^B&" g%dkaisiagrh NPN yd PNP hk 

j.;a y÷kd.; hq;= h' fï i|yd ́ ï mrdifha § Ok ̂ +& f,i i|yka lr we;s w.%fha 

iDK ^-& úNjhla o" ^-& f,i i|yka lr we;s w.%fha ^+& úNjhla o we;s idudkH 

Ndú;fha fhdod .kakd u,aá ógrhla Ndú; l< yels h' fuu u,aá ógrfha ´ï 

mrdih Ndú;fhka g%dkaisiagrfha w.% ;=kg 7'2 j.=fõ mßÈ úNj iemhSu isÿ l< 

hq;= h' fuhska ,efnk m%;sM, u.ska mdou ^B& iy g%dkaisiagrh pnp o npn o hkak 

muKla y÷kd .; yels h' 7'2 j.=fõ mßÈ mdGdxl ,nd .ekSug g%dkaisiagrfha 

w.%hkag wlaIr ;=kla fhdod .ekSu myiq fõ'

 fï wkqj tu w.% ;=k K,L iy M f,i fhdod mdGdxl ,nd .ekSu isÿlr 

we;' mdGdxl ,nd .kakd whqre 7'5 rEmfha wjia:d yhlska o m%;sM, 7'2" 7'3 j.=j, 

o ±lafõ' 

  

 

  

7'5 rEmh
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wjia:dj

ógrfhka Ok 

úNjhla 

,nd ÿka w.%h

ógrfhka 

iDK úNjhla 

,nd ÿka w.%h

W;al%uKhla 

we; $ke;

^a&
^b&
^c&
^d&
^e&
^f&

K
L
M
K
L
M

L
K
K
M
M
L

ke;

ke;

ke;

we;

we;

ke;

7'2 j.=j

7'2 j.=fõ i|yka m%;sM,j,g wkqj M f,i kï lr .;a w.%hg iDK úN-

jhla ,nd ÿka wjia:d fofla § muKla ógrfha W;al%uKhla ±lafõ' fuhska fmkS 

hkafka M g iDK úNjhla iy K g fyda L g Ok úNjhla ,nd ÿka úg ikaê fmr 

keUqre ù we;s njhs'

tkï M f,i i|yka lr .;a w.%fha n j¾.hg;a K iy L f,i kï lr .;a 

w.%hka P j¾.hg;a wh;a  w¾O ikakdhl m%foaYhkag iïnkaO ù ;sfnk njhs' fï 

wkqj M f,i kï lr.;a w.%h mdou ^B& o g%dkaisiagrh pnp j¾.fha hhs o ;SrKh 

l< yels h' fuu g%dkaisiagrh pnp j¾.hg wh;a kï by; wdldrhg u u,aá ógrh 

Ndú;fhka úNj iemhSu isÿl< úg ,efnk m%;sM, 7'3 j.=fõ i|yka whqre fõ'

wjia:dj

ógrfhka Ok 

úNjhla 

,nd ÿka w.%h

ógrfhka iDK 

úNjhla ,nd 

ÿka w.%h

W;al%uKhla 

we; $ke;

^a&
^b&
^c&
^d&
^e&
^f&

K
L
M
K
L
M

L
K
K
M
M
L

ke;

ke;

we;

ke;

ke;

we;

7'3 j.=j
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 fuu m%;sM,j,g wkqj M f,i kï lr .;a w.%hg Ok úNjhla ,nd ÿka 

wjia:dfõ § muKla ógrfha W;al%uKhla we;s nj fmfka' fuhska fmkS hkafka 

M g Ok úNjhla iy K g fyda L g iDK úNjhla ,ndÿka úg ikaê fmr keUqre 

ù we;s njhs' tkï M f,i i|yka lr .;a w.%h P j¾.hg;a"  K iy L f,i kï 

lr .;a w.%hka n j¾.hu;a iïnkaO nj h' fï wkqj M w.%h mdou ^B& f,i o 

g%dkaisiagrh npn j¾.hg wh;a hhs o ;SrKh l< yels h'  

by; l%ufhka mdou iy g%dkaisiagrh pnp o npn o hkak y÷kd .kq ,enQj;a 

b;sß w.% foflka ix.%dyl iy úfudapl fjkafjka jYfhka y÷kd .; fkdyels 

h'

mdofuka g%dkaisiagrfha O%eùh;dj;a y÷kd .;a miq my; i|yka whqßka 

úfudapl iy ix.%dylh y÷kd .ekSug mq`Mjk' fï i|yd by; Ndú; l< j¾.fha 

u,aá ñgrhla Ndú; l< yels h' g%dkaisiagrh npn  j¾.fha o mdou M o kï Ok 

fjda,aàh;djla mdoug ,nd ÿka úg th keUqre fõ' túg ix.%dyl úfudapl w;r 

m%;sfrdaOh wvq fõ'

K g iDK úNjhla o L g Ok úNjhla o ógrfha ´ï mrdih Ndú;fhka ,nd 

Èh yels h' túg mdoug + fjd,aàh;dj ,nd §u i|yd L w.%fha isg m%;sfrdaOhla 

yryd mdou ^M& g fhdod ±lafjk W;al%uK ksÍlaIKh l< hq;= h' fuh isÿ lrk 

whqre 7'6 rEmfha ±la fõ' 

15K

7'6 rEmh
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 bka miq tf,i L g iDK úNjhla o K g Ok úNjhla o ,efnk f,i 

u,aá ógrh iïnkaO lr K isg m%;sfrdaOhla u.ska M ̂ mdoug& Ok fjda,aàh;djhla 

fhdod ±lafjk W;al%uKh ksÍlaIKh l< hq;= h' fuh isÿ lrk whqre 7'7 rEmfhka 

±lafõ' 

7'7 rEmh

fuu W;al%uK fol iei£fï § m<uq W;al%uKh fojk W;al%uKhg jvd 

wvq nj olakg mq`Mjk' fuhska fmkS hkafka fuu npn g%dkaisiagrfha L f,i kï 

lr .;a w.%h ix.%dylh;a K f,i kï lr .;a w.%h úfudaplh;a njhs'

g%dkaisiagrh pnp j¾.fha kï K isg fyda isg L mdou ̂ M& g m%;sfrdaOh;a yryd 

iïnkaO fhdod .; hq;af;a iDK úNjhla ,nd fok wdldrhg  h' 7'8 rEmfhka 

fmkajd we;af;a L isg m%;sfrdaOh;a yryd M g iïnkaOhla fhdod W;al%uKh 

ksÍlaIKh l< hq;= whqrehs'

      

15k
K L M

  

K L M

- +

      

                7'8 rEmh            7'9 rEmh

15k
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fojkqj 7'9 rEmfha fmkajd we;s wdldrhg w.%hka iïnkaO lr W;al%uKh 

ksÍlaIKh l< hq;= h'

fuu ksÍlaIKhkaf.ka 7'9 rEmfha ±lafjk wjia:djg jvd 7'8 rEmfha 

±lafjk wjia:dfõ jeä W;al%uKhla ^wvq m%;sfrdaOhla& ±lsh yels h' fuhska lsj 

yelafla g%dkaisiagrfha L ix.%dylh  iy úfudaplh jk njhs' tneúka by; wOHh-

kh l< l%u u.ska npn fyda pnp g%dkaisiagrhl w.%hka fjka fjka jYfhka y÷kd 

.; yels h'

nyqudk ;=<ska g%dkaisiag¾ mÍlaId lsÍfï § ;ks nyqudkhla fhdodf.k 

by; wegjqfï yh wdldrhgu mÍlaId l< hq;= fõ'

jeo.;a

g%dkaisiagrhla ils%h ;;a;ajhg m;alsÍu fyj;a keUqre lsÍu'

g%dkaisiagrhla ls%hdldÍ lr.ekSug my; i|yka f,i wNHka;r ikaê keUqre 

l< hq;= h'

) mdou úfudapl ikaêh bÈß keUqre l< hq;= w;r mdou ix.%dyl ikaêh 

miq keUqre l< hq;= fõ' fufia keUqre lsÍug wjYH iemhqu ,ndfok wdlD;sh 7'10 

rEmfha ±lafõ'

  
7'10 rEmh

by; i|yka keUqre fjda,aàh;djka ,ndfok wdldrh g%dkaisiag¾ ixfla; 

fhdod mßm: u.ska 7'11 rEmfha ±lafõ'
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7'11 rEmh

g%dkaisiagrhla ls%hdldÍ ùu hkq NPN iy PNP g%dkaissiag¾j, ms<sfj,ska 

ix.%dylfha isg úfudaplhg iy úfudaplfha isg ix.%dylh olajd Odrdjla .e,Sug 

ie,eiaiùu h' g%dkaisiagrhla ls%hdldÍùug kï mdou úfudapl ikaêh bÈß 

keUqre l< hq;= w;r tys úNj LdOlh ^is,slka g%dkaisiagrhl kï 0'6v úNjhla o 

c¾fïkshï g%dkaisiagrhla kï 0'2v úNjhla o& uev,sh yels úNjhla úfudaplhg 

idfmalaI j mdou fj;g ndysßka ,nd Èh hq;= fõ' 
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NPN g%dkaisiagrfha ls%hdldß;ajh PNP g%dkaisiagrfha ls%hdldß;ajh

7'12 rEmh

mdou úfudapl ikaêg bÈß keUqreùu;a 

ud;%K uÜgïj, fjkila ksid mdou 

Odrdj mdou w.%fhka we;=¨jk úg 

ix.%ylfha isg úfudaplh olajd úYd, 

Odrdjla .,hs' tkï g%dkaisiagrh 

ls%hdldÍ fõ' mdoug iïnkaO úreoaO 

j¾.fha w¾O ikakdhlh ;=kS ia:rhla 

ùu;a ud;%K uÜgu wvqùu;a ksid b;d 

l=vd Odrdjla mdou w.%h u; we;s fõ' 

th ix.%dylfha isg úfudaplhg .,k 

Odrdfjka 1% la ;rï l=vd w.hla .kS' 

mdou Odrdj l=vd jqj o mdou Odrdj ;=<ska 

mdou úfudapl ikaêh bÈßhg keUqre 

fõ'  tkï g%dkaisiagrfha ls%hdldÍ;ajh 

mdou Odrdj u; rod mj;S' mdou w.%hg 

we;=¨jk l=vd Odrdj yd ix.%dyl 

w.%hg we;=¨jk úYd, Odrdj;a tl;= ù 

úfudaplfhka msg fõ' 

7'13 rEmh

mdou úfudapl ikaêh bÈß 

keUqqreùu;a ud;%K uÜgïj, fjkila 

ksid úfudapl we;=¨jk Odrdj ksid 

mdou w.%h u; mdou Odrdj we;sjk 

w;r úfudapkfha isg úYd, Odrdjla 

ix.%dml w.%hg .,dhEu isÿfõ' tkï 

g%dkaisiagrh ls%hdldÍ fõ' mdoug 

iïnkaO úreoaO j¾.fha w¾O ikakdl 

fldgi ;=kS ia:rhla ùu;a ud;%K 

uÜgu wvqúu;a ksid b;d l=vd Odrdjla 

mdou w.%h u; we;sfõ' th úfudaplfha 

isg ix.%dylhg .,k Odrdj fuka 1%  
la ;rï l=vd jQ w.hls' mdou Ordj 

l=vd jqjo mdou Odrdj ;=<ska moau 

úfudapl ikaê bÈß keUqre fõ' tkï 

g%dkaisiagrfha ls%hdldß;ajh mdou 

Odrdj u; rod mj;S' mdou w.%fhka 

msgjk l=vd Odrdj yd ix.%dyl 

w.%fhka msgjk úYd, Odrdjka tl;=j 

úfudaplfhka we;=¨ fõ' 

7'4 j.=j
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g%dkaisiag¾ mdrñ;slhka (Transistor Parameter)
g%dkaisiagr ksIamdokh lrk wdh;k tu g%dkaisiagrhg wod< Odrd ,dNh 

^hfe& Wmßu ix.%dyl Odrdj ^Icmax& Wmßu ix.%dyl úfudapl fjda,aàh;djh ^Vce 
max& Wmßu cjh ^w& g%dkaisiagr j¾.h wd§ o;a; jYfhka bÈßm;a flf¾'

hfe :- o;a; f,i iemhSfï § wju Odrd ,dNh ,nd fokq ,efí' Bg fya;=j 

jkqfha mj;sk w.hka g%dkaisiagrfhka g%dkaisiagrhg fjkiaùuhs' tlu j¾.fha 

g%dkaisiagrhla jqj o Ord ,dNh tlu w.hla fkd.kS' thg tall fkdue;'

Ic (max) :- g%dkaisiagrhl Odrd ,dNh hkq mdou Odrdj ^IB& g ix.%yl Odrdj 

^IC& olajk wkqmd;hhs' Odrd ,dNh hfe fyda B f,i ixfla;j;a lrkq ,efí' WmÍu 

ix.%dhl Odrdj ^Ic max& hkq g%dkaisiagrhg ydkshla fkdù ix.%ylh ;=<ska .,d 

hd yels fkdlv Odrdjhs' WmÍu ix.%yl Odrdj g%dkaisiagrla iaÑphla f,i ls%hd 

lsÍfï § Wmru ix.%dyl Odrdj b;d jeo.;a fõ' 

hfe = IC  IB

VCE (max) :- Wmßu ix.%dyl úfudapl fjda,aàh;dj' fuu fjda,aàh;dj iem-

hqï fjda,aàh;dj yd iïnkaO h'

Ptotal (max) :- g%dkaisiagrhksõ ,nd.; yels Wmßu cjhhs' Wmßu cjh ,nd.

ekSfï § g%dkisiagrh r;aùu isÿfõ' g%dkaisiagrhla j¾Olhla f,i ls%hdlr .ekSfï 

§ r;aùug Tfrd;a;= §u i|yd ;dm .uka lrjkhla (Heat sink) Ndú; lrkq ,efí'

g%dkaisiagrh iaúÉphla f,i Ndú; lsÍu

7'14 rEmh

 g%dkaisiagrhla iaúphla f,i Ndú; lsÍfï § th lmdyeÍfï wjia:djka 
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^Off& ix;Dma; wjia:djka ^ON& w;r foda,kh fõ' g%dkaisiagrhla iaúÉphla f,i 

Ndú;fha § my; jdis y÷kd.; yels h'

01' fjda,aàh;djla u.ska ls%hdl< yels ùu'

02' úoHq;a mq,s.= we;s fkdùu'

03' laIKsl ls%hdldß;ajh ^wêfõ.S l%shdldß;ajh&

04' f.ùhk fldgia fkdue;s ùu'

05' Yío yd f¾äfhda ix{d msg fkdùu'

IC

IB

lmd yeÍu

ix;Dma;

ON

OFF

7'15 rEmh
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g%dkaisiagrhl mdou úfudapl fjda,aàh;djh + 0.6v yd ov f,i udre lrñka 

ix.%dylfha isg úfudaplhg .,k Ordj o .e,Su yd fkd.e,Su f,i md,kh l< 

yels h' tkï mdou úfudapl fjda,aàh;djh ov § ix.%dyl Odrdj fkd.,hs' mdou 

úfudapl fjda,aàh;dj + 0.6v  § ix.%dyl Odrdj .,hs' fuu ls%hdj g%dkaisiagrfha 

iaÑÖlrK ls%hdj f,i .; yels h'

by; úia;r l< wdldrhg g%dkaisiagrhl mdou Odrdj fkd.,k úg ix.%dyl 

Odrdj o fkd.,hs' mdou Odrdj .,dhEu wdrïN jk úg ix.%dyl Odrdj o .,dhEu 

wdrïN fõ' mdou Odrdj l%ufhka by< hk úg ix.%dyl Odrdj o l%ufhka jeä ù 

tla wjia:djl WmÍu ù tu WmÍu w.fhau mj;S' fï wkqj g%dkaisiagrhl Odrdjla 

fkd.,k iy WmÍu Odrdjla .,d hk wjia:d folla we;' fuu wjia:d fol 

ie,lSfuka ix.%dyl Odrdj ^IC& fkd.,k wjia:d iaÑÉp wjia:dj OFF f,i;a 

ix.%dyl Odrdj .,k wjia:dj iaúÉph ON  wjia:dj f,i;a fhdod.; yels h' 2'15 

rEmfha ±lafjk m%ia:drfhka fuu ls%hdj meyeÈ,s fõ'

    

7'16 rEmfhka g%dkaisiag¾ 

iaúÉphla ±lafõ' tys iaúÉph 

ixjD; l<úg mdoj, 0'6 la 

,efí' túg g%dkaisiagrfha 

ix;Dma; ù Odrdj .,d hhs'

                      7'16 rEmh

                       

                             

                             

  l%shdldrlu 02

01' rEmfha ±lafjk mßm:fha wdldrhg         

Wmdx. tl,ia lrkak'

02' rEmfha wdldrhg AB  mqvq c,fha    

iam¾Y lrkak' LED tlg l=ula 

isÿfõ o@

03' AB  mqvq c,fha iam¾Y l< úg yd 

fkdl<úg ksÍlaIK fudkjdo@ tu 

ksÍlaIKhkag fya;= fudkjdo@
7'17 rEmh



fkdñf,a fnodyeÍu i|yd h'

125

   
7'18 rEmh

g%dka isiagrh iaÑphla f,i Ndú; lsÍu øjH yd WmlrK 

01' rEmfha ±lafjk mßm:fha wdldrhg Wmx. wuqKd .kak'

02' rEmfhaa we;s wdldrhg iam¾Yl ;yvqu; wdf,am lrkak' LED tlg l=ula 

isÿfõo@

03' iam¾Yl ;yvq u; weÕs,a, fkdue;ss wjia:dfõ § ;a weÕs,a, ;enq wjia:dfõ 

§ ;a g%dkaisiagrfha yeisÍu flnÿ o Tng meyeÈ,s l< yels o@

    l%shdldrlu 03

    l%shdldrlu  04

 øjH yd WmlrK

01'  rEmfha ±lafjk wdldrhg Wmdx. tl,ia lrkak'

02'  AB w.%j,g iïnkaO iïnkaOl lïìh bj;alr ksÍlaIKh lrkak'

03' AB w.%j,g iïnkaO iïnkaOl lïìh iïnkaO lr ksÍlaIKh lrkak'

04'  ksÍlaIKh l=ula o@
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  l%shdldrlu  05

 g%dkaisiagrh iaúphla f,i Ndú;h'

wjYH øjH yd WmlrK (- 

 • C 828 g%dkaisiag¾  

 • 100k úp,H m%;sfrdaOlh

 • LED,  LDR   
 • ;¾ñiag¾ 1k m%;sfrdaOl

ls%hd ms<sfj, (-

01' my; mßm: tl,ia lrkak'

02' x,y w;rg isyska È. lïìhla fhdod LED tal ksfjk ;=re R1 iSre udre 

lrkak'

03' lïìh úikaê lr LED tl ±,afjk wdldrh ksÍlaIKh lrkak'

04' x,y w;rg LDR fhdod thg wdf,dalh m;s;ùug ,lalr LED ksfjk ;=re 

R1  iSre udre lrkak'

05' bkamiq LDR tl wÿrg ,lalr LED tl ±,afjk wdldrh ksÍlaIKh 

lrkak'

06' x,y w;rg NTC  j¾.fha ;¾ñiagrhla fhdod LED tal ±,afjk ;=re R1  
iSre udre lrkak'

07' bkamiq LED  tl ksfjk ;=re NTC  ;¾ñiagrfha WIaK;ajh jeä lrkak'

08' by; ish¨ ksÍlaIKj,g fya;=j 01 mßm:h weiqßka Tng meyeÈ,s l< 

yels o@

09' 02 mßm:h tl,ia lr 2"4"6 wkq.ukh lrñka ms<shjkh újD;a; mßm; 

lrkak'
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ixfõol (Sences)

iajhxls%hj g%%dkaisiagrhla iaúphla f,i ls%hd lrùu i|yd mdou" úfudapl 

fjda,aàh;djh ^VBE = 0.6V& iuÕ mdou Odrdj we;=¨ lsÍu l< hq;= fõ' tu 

ls%hdj,sh i|yd ixfõol fhdod.; yels h' fuu mßÉfþofha § ir, ixfõol 

WmlrK lSmhla .ek idlÉPd flf¾'

ixfõol i|yd WodyrK

 • wdf,dal ixfõ§ m%;sfrdaOl

 • ;¾ñiag¾ - Thermister
 • *¾ø;d ixfõol - Moisture senser (Dew Sencer)
 • lïmk ixfõol - (PIR Sencer) Moton sencer
 • uhsl%fmdaka

wdf,dal ixfõ§ m%;sfrdaOlh (Light Dependent Resister L.D.R)

7'19 rEmh

wdf,dal ;sj%;djh wvqjeä ùu u; w.% fol w;r m%;sfrdaOh fjkiajk 

m%;sfrdaOl j¾.hls'

wdf,dal ;sj%;djh jeäjk úg m%;sfrdaOh wvqjk w;r wdf,dal ;sj%;djh 

wvqjk úg m%;sfrdaOh jeä fõ' m%;sfrdaOh jeäjk ''''''''' fjda,aàh;dj jeäfõ' th 

0'6 g jvd jeä jQ úg g%dkaisiagrh iúlrkh fõ'
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;¾ñiagrh

 

7'20 rEmh

WIaK;ajh wkqj m%;sfrdaëh w.h fjkiajk Wmdx.hls' fïjd j¾. folls'

01' Ok WIaK;aj ix.=Kl ;¾ñiagrh

fuu j¾.fha WIaK;ajh by< hdfï § w.% fol w;r m%;sfrdaëh w.h by< 

hhs' WIaK;ajh my< hefï § w.% fol w;r m%;sfrdaëh w.h my< hhs'

02' iDK WIaK;aj ix.=Kl ;¾ñiagrh

fuu j¾.fha WIaK;ajh by< hEfï § w.% fol w;r m%;sfrdaOh my< hk 

w;r WIaK;ajh my< hEfï § w.% w;r m%;sfrdaOh by< hhs'

7'21 rEmh
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g%dkaisiagrhla j¾Olhla keUqrelsÍu (Biasing of a trasister)
g%dkaisiagrhla j¾Olhla f,i keUqre lsÍu hkafkka woyia lrkafka 

g%dkaisiagrh ls%hdldÍùug wjYH ir, Odrd úNjhka ;ks cj iemhqulska iemhSuhs' 

tys § mdou ix.%yl ikaêh miq keUqreùu;a mdou úfudapl ikaêh fmr keUqre 

lsÍu;a tla cj iemhqulska isÿ lrkq ,efí' ta wkqj g%dkaisiag¾ keUqre lrk wdldr 

lSmhls' bka nyq, j Ndú; lrk l%uhka lSmhla fï mßÉfÉofha § i,ld nef,a'

01' iaÒr keUqrej (Fixed bias)

  

7'22 rEmh

02' iajhx keUqrej (Self bias)

7'23 rEmh
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03' fjda,aàh;d fnÿï keUqrej ^Voltage divider bias&

7'24 rEmh
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cHdñ;sl yd hdka;s%l we£u hkq Ys,amSh l%u hgf;a rEmSh f,i f;dr;=re 

bÈßm;a lrk m%n, cd;Hka;r udOHhla fõ' fuf,i f;dr;=re ±laùu i|yd 

iïmQ¾Kfhka odhl jkafka úúOdldr kïj,ska y÷kajkq ,nk úúOdldr f;dr;=re 

bÈßm;a lsÍug yels f¾Ld fõ' tu ksid f¾Ld j¾. ms<sn| j ±k .ekSug fuu 

mßÉfþofha § ta ms<sn| lreKq lsysmhla bÈm;a lsÍu isÿfõ'

ia:dk.; l< ,laIHhla fjk hïlsis n,hla fhdod ;,a¨ lsÍug yelskï 

bka ksrEmKh jkafka f¾Ldjls' f¾Ldjla ks¾udKfha § tlsfklg hdj msysá 

,laIH iuqyhl odhl;ajhla ,efí' f¾Ljla tfia jqj o we£ï lr f;dr;=re ±laùu 

i|yd úêu;a f,i w¢kq ,nk f¾Ld ms<sn| j ±k .ekSu wjYH fõ' fï wkqj my; 

±lafjk f¾Ld j¾. ms<sn| idudkH lreKq ±k .ekSug yelshdj ,efnk w;r 

;jÿrg;a wOHhk lghq;= lsÍfuka jeä f;dr;=re imhd .; yels h'

,laIHh ^Point&
,laIHhlska ia:dkhla ksrEmKh flf¾' fuhg úYd,;ajhla fkdue;' 

;s;lska ,laIHhla we| fmkajkq ,nhs'

f¾Ldj ^Lines& 

,laIHhla .uka lrk m:h f¾Ldjla fõ' 

ir, f¾Ldj ^Straight Line&

1

2

3

4

P Q

8'1 rEmh

;dlaIKsl ks¾udK i|yd 
Wmfhda.Sjk ;,rEm  

08
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 P yd Q hk ,laIH fol hd lsÍfï wdldr lsysmhla fuu rEmh u.ska 

fmkajd oS we;' fuys P yd Q § hd jk fia we| we;s f¾Ld j¾. y;r w;ßka ;=kajk 

f¾Ldfõ È. wvq h' fuf,i ,laIHh folla hd lsÍfï flá u È.ska hq;a f¾Ldj 

ir, f¾Ldjla f,i ye¢kafõ' 

isria f¾Ldj (Vertical line)

8'2 rEmh

isria f¾Ldj hkq fok ,o ,laIHhl isg mDÓúfha uOH ,laIHh yryd .uka 

lrk f¾Ldfõ fõ' fuh mDÓú mDIaGhg ,ïnl fõ' ,U leghl jQ kQ, t,af,k 

iEu úg u isria f¾Ldjl iajrEmh fmkajhs'

;sria f¾Ldj ^Horizontal Line&

    
8'3 rEmh

isria f¾Ldjg ,ïnlj w¢k iEu f¾Ldjla u ;sria f¾Ldjla fõ'

isria yd ;sria f¾Ld hk foj¾.h lvodishla u; we| th iDcq j msysg jQ úg 

by; ±la jQ f;dr;=re ;yjqre úh hq;= h'
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wdk; f¾Ld ^Oblique lines&

 

8'4 rEmh

isria j fyda ;sria j fyda fkdjk f,i w¢k ir, f¾Ld wdk; f¾Ld fõ'

jl%dldr f¾Ldj ^Curved Lines&

 

 

8'5 rEmh

uOH ,laIHhl isg iudk ÿrlska .uka .kakd ;j;a ,laIHhl .uka ud¾.h 

ksid ljdldr f¾Ldjla ks¾udKh fõ'



fkdñf,a fnodyeÍu i|yd h'134
fkdñf,a fnodyeÍu i|yd h'

iudka;r f¾Ld (Parallel Lines)
  

8'6 rEmh

hïlsis f¾Ldjlg iudk mr;rhla we;s j w¢kq ,nk ;j;a f¾Ld iudka;r 

f¾Ld fõ' fïjd ir, iudka;r f¾Ld fyda pl% iudka;r f¾Ld fyda úh yels h'

hïlsis È.la flálr we| ±laùug my; ixfla;d;aul f¾Ld LKavh Ndú; 

fõ' fï i|yd is.a ie.a ^Zig Zag&   ,l=K Ndú; fõ'

  

ir, f¾Ldjla iudk fldgia y;rlg fn§u'

 •  ir, f¾Ldjla we| tys wod< ÿr i,l=Kq fldg AB f,i kï lrkak'

 • AB ÿfrka wvlg jeä ÿrla ljlgqj f.k A iy B flakaø lr.ksñka 

tlsfkl lefmk f,i pdm folla we| pdm lemqk ;eka hd lrñka 

,nd.;a ,laIHh C f,i kï lrkak' 

 •  AC tf,i u iuÉfÊo fldg D ,laIHh ,nd.kak' 

 •  AD ÿr ljlgqfjka C ys isg i,l=Kq fldg iudk fldgia 4 ,nd.kak' 

 

                                                                                         AD = DC = CE = CB
                                                        

     8'7 rEmh
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ir, f¾Ldjla wkqmd;hg fn§u

7 cm È. ir, f¾Ldjla we| th 3 : 4 : 5 wkqmd;hg fn§u'

 • 7 cm È. ir, f¾Ldj we| th AB f,i kï lrkak' 

 • AB g iq`M fldaKhla ±lafjk mßÈ A ys isg wdk; f¾Ldjla w¢kak'

 • hï ÿrla ljlgqjg f.k wdk; f¾Ldj Èf.a fldgia ,l=Kq lr 12      

^3 + 4 + 5 = 12& jeks ,laIHh;a B ,laIHh;a hd lrkak' 

 • 12 ,laIH yd 7 cm È. f¾Ldfõ wjidk fl<jr hd l< f¾Ldjg 

iudka;rjk f,i 3 yd 7 ,laIH yryd iudka;r f¾Ld w¢ñka 7 cm 

f¾Ldj lmd wkqmd;sl ÿr ,nd.kak'

^ir, f¾Ldj iudk fldgiaj,g fnod bka wk;=re wkqmd; fjkalr yels 

h'&

1 2
3 4

5
6

7
8

9
10

11
12

8'8 rEmh

;s%fldaKfha mßñ;sh § we;súg iumdo ;s%fldaKhla we£u'

 • 8 cm È. AB ir, f¾Ldjla w¢kak'

 • tys A ,laIHfha isg wdk; wdOdr f¾Ldjla w¢kak' tys iudk fldgia     

3 la i,l=Kq fldg wjika ,laIHh yd B hd lrkak' 

 • thg iudka;rj f¾Ld w¢ñka AB iudk fldgia ;=klg fnod tu fldgia 

mdo jYfhka f.k ;s%fldaKh w¢kak'

1 2

1

2

3
8'9 rEmh
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;s%fldaKhl mßñ;shg .e<fmk yd mdo w;r wkqmd;h 3:4:5 jQ 
o ;s%fldaKhla we£u'
 

 • 11 cm È. AB ir, f¾Ldjla we| tys A ,laIHfha isg iq`M fldaKhla 

olajñka wdk; f¾Ldjla w¢kak'

 • wdk; f¾Ldfõ iudk fldgia 12 i,l=Kq lrkak'

 • B ,laIHh;a 12 ^3+4+5=12& ,laIHh;a hd fldg Bg iudka;rj 3"7 

,laIH yryd iudka;r f¾Ld w¢ñka AB f¾Ldj lmkak'

 • AB f¾Ldfõ lemS we;s fldgia ;=k fhdod f.k ;s%fldaKh w¢kak' fuu 

;s%fldaKfha fldaKj, w.hka olajkak' Tfí ks¾udKfha ksjerÈNdjh 

;yjqre lr.kak'

A B

1 2
3 4

5 6
7 8 9 10 11

12
8'10 rEmh

jD;a; yd iam¾Yl (Cricles and Tangents)
jD;a; yd iam¾Yl wdYs%; ks¾udK ;dlaIKsl we¢fï § nyq, j Ndú; fõ' 

lmams" M<jqï má ±;sfrdao" wlaI" ,Sjr wd§ WmlrK ;ekSfï § ta ms<sn| mQ¾j 

ie,iqï we£u i|yd jD;a; yd iam¾Yl Ndú; fõ'
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jD;a;hl mßêfhys msysá P ,laIHhlg iam¾Ylhla we£u
 • jD;a;h we| mßêfha leu;s ia:dkhl P ,laIHh msysgqjkak'

 • P yd flakaøh hd fldg jD;a;fhka msg;g Èla lrkak' 

 • P flakaøh lrf.k leu;s wrhlska ir, f¾Ldfõ iudk ÿr folla 

i,l=Kq lr M yd N f,i kï lrkak' 

 • M yd N flakaø lrf.k tlsfkl lefmk pdm folla we| bka ,efnk 

uOH ,laIHh yd P hd fldg Èla lrkak'

 • QR f¾Ldj iam¾Ylh fõ'

Q

R

8'11 rEmh

ndysr j msysá ,laIHhl isg jD;a;hlg iam¾Ylhla we£u 

 • leu;s wrhla iys; jD;a;hla O flakaø fldg w¢kak'

 • jD;a;hg ndysr j leu;s ia:dkhl P ,laIHh i,l=Kq lr OP hd lrkak'

 • OP iuÉfþo lr tu uOH ,laIHh f,i Q kï lrkak'

 • QP wrh jYfhka f.k jD;a;h fomiska lefmk fia pdmhla w¢kak'

 • tu pdmfhka jD;a;fha mßêh lefmk ,laIHh yryd P ys isg                   

tla me;a;lg iam¾Ylhla o" wjYH kï wks;a me;a;g;ajk fia iam¾Yl 

folla w¢kak'

 • iam¾Yl ,laIHh R1, R2 f,i kï lrkak' ORP fldaKh iDcqfldaKS fõ' 

^8'12 rEmh n,kak'&

^fuu uQ, O¾uh ñka u;=jg tk jD;a; yd iam¾Yl ish,a,g u mdol fõ'&
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iudk jD;a; follg fmdÿ ndysr iam¾Ylhla we£u'

 • wod< ÿßka jD;a; fol we| flakaø hd lr flakaø AB f,i kï lrkak'

 • AB f¾Ldfõ A ,laIHhg ,ïnlhla we| mßêh P j, § lefmk f,i 

Èlalrkak'

 • AB ÿr ljlgqjg f.k P f¾Ldfõ flakaø fldgf.k AB g iudka;rj 

wfkla jD;a;h lmd tu ,laIHh Q f,i kï lrkak' 

 • PQ hd lrkak' AB, PQ iudka;r o fõ'

8'13 rEmh
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iudk jD;a; follg fmdÿ ;S¾hla iam¾Ylh we£u'

 • A yd B flakaølr.;a jD;a; fol w¢kak'

 • AB ÿr iuÉfþo lr tu uOH ,laIHh C f,i kïlrkak'

 • AC iy CB iuÉfþo lr tu uOH ,laIHh L iy M jYfhka kïlrkak'

 • L flakaø lr.ksñka LA ÿr wrh jYfhka f.k jD;a;h lemS hk f,i 

w¾O jD;a;hla w¢kak'

 • M flakaø lr .ksñka MB wrh jYfhka f.k L flakaø fldg.;a pdmhg 

m%;súreoaO me;af;ka B jD;a;h lemS hk f,i w¾O jD;a;hla w¢kak'

 • w¾O jD;a; foflka jD;a; fol lemqKq ,laIHh hd lrkak'

wiudk wrhka we;s jD;a; follg fmdÿ ndysr iam¾Ylhla we£u'

wrhka 23 mm iy 11 mm ne.ska jQ jD;a; folla tlsfkl flakaø w;r ÿr 48 

mm la jk fia mssysgd we;' fuu jD;a; folg fmdÿ iam¾Ylh we£u'

 • ir, f¾Ldjla we| th u; jD;a; fol kshñ; ÿßka we| flakaø f,i AB 
kï lrkak' 

 • jD;a; fofla wrhka w;r fjkia jQ 9 mm wrh jYfhka f.k f,dl= 

jD;a;fha flakaøh u flakaø fldg ;j;a jD;a;hla w¢kak'

 • B ys isg tu l=vd jD;a;hg iam¾Ylhla w¢kak' ^jD;a; flakaø w;r ÿr 

iuÉfþo fldg ,nd.;a P uOH ,laIHh flakaø fldg w¾O jD;a;hla we| 

l=vd jD;a; mßêh lefmk ia:dkh Q f,i kï lrkak'&

 • AQ hd fldg tu f¾Ldj f,dl= jD;a;h lefmk f,i Èlalr tu lemqK 

,laIHh R f,i kï lrkak'

 • QB ÿr wrh jYfhka f.k R ys isg B flakaø fldg.;a jD;a;h N ys § lmd 

hd R.N lrkak' ^flakaø fldg w¢k ,o pdmh ;jÿrg;a §¾>lr we£fuka 

ta whqßka u wfkla mi iam¾Ylh o we|.; yels fõ' 8'15 yd 8'16 rEmh&

8'14 rEmh
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8'15 rEmh

8'16 rEmh

wiudk jD;a; follg fmdÿ ;S¾hla iam¾Ylhla we£u' 

wrhka 11 mm iy 23 mm ne.ska jQ jD;a; folla tlsfkl flakaø w;r ÿr 

48 mm lajk f,i msysgd we;' jD;a; folg fmdÿ ;S¾hla iam¾Ylh w¢kak' 

 • AB flakaø fldg .;a jD;a; fol kshñ; ÿßka we| .kak'

 • jD;a; fofla wrhkaf.a tl;=j wrh jYfhka f.k A fyd B fyda flakaø 

lr jvd;a f,dl= jD;a;hla w¢kak'

 • AB iuÉfþo lr tu ,laIHh P f,i kï lrkak' 

 • P flakaø fldgf.k PA  ÿr wrh jYfhka f.k w¾O jD;a;hla w¢ñka 

úYd,; u jD;a;h Q ys § lmkak'

 • QB hd lrñka l=vd jD;a;h R ys § lmkak'

 • QA  ÿr wrh jYfhka f.k R flakaø lr .ksñka f,dl= jD;a;h T ys § 

lmkak' ^úYd,; u jD;a;h fkdfõ'&

 • RT hd lrk f¾Ldj ;S¾hla iam¾Ylh fõ'

 • QA hd lr A jD;a;h ̂ úYd,; u fkdfõ& lemqk ia:dkh flakaø fldgf.k 
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QB wrh jYfhka f.k l=vd jD;a;h N ys § lmd NV hd fldg wfkla 

iam¾Ylh o w¢kak'

   

 
8'17 rEmh

iúê nyqwi% (Polygons)
ir, f¾Çh mdo ;=kla fyda jeä ixLHdjlska iukaú; ixjD;a; rEmh nyqwi%h 

kï fõ' tlsfkl fldaK iy tlsfkl mdo iudk ùfuka iEfok nyqwi% iúê 

nyqwi% kï fõ' úúO iuñ;sl ks¾udK w,xldr fudaia;r leghï yev ksjrÈ j 

we| .ekSug fuu ks¾udK Ndú; fõ'

 jD;a;hla ;=< iúê nyqwi% we£u' 

´kE u jD;a;hl wrh mßêh jgd ljlgqfjka i,l=Kq lrf.k hdfï § 

iudk fldgia 6 la ,efí' tajd hd lsÍfuka Ivi%hla ,efí' fuu l%uh wkqj úúO 

u,a fm;s" fudaia;r" ;s%fldaK ks¾udKh l< yels fõ' ^8'18 rEmh&
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8'18 rEmh

´kE u wrhlska hq;a jD;a;hla ;=< ´kE u iúê nyqwi% we£u' 

 • ´kE u wrhlska hq;a jD;a;hla w¢kak'

 • flakaøh yryd mßêh fomiska yuqjk ir, f¾Ldjla w¢kak' th jD;a;fha 

úYalïNh fõ'   

 • úYalïNh AB f,i kï lrkak' A ys isg AB g iq`M fldaKhlska 

wdk;jk wdOdr f¾Ldjla we| tys A ys isg tlsfkl iudk ÿßka ,laIH 

myla i,l=Kq lrkak'

 • 5 jeks ,laIHh B ,laIHh yd iuÕ hd fldg Bg iudka;rj 2 ,laIHh 

yryd f¾Ldjla w¢ñka AB  f¾Ldj lmkak' tu lemqKq ,laIHh C f,i 

kï lrkak'

 • AB wrh jYfhka f.k A yd B flakaø lrf.k D ys § tlsfkl lefmk 

fia pdm folla w¢kak'

 • D iy C hd lr jD;a;h E ys § lefmk f;la Èlalrkak' AE iúê nyq 

wi%fha tla mdohls'

 • tys È. jD;a;h jgd i,l=Kq fldg tu ,laIHh hd lrñka iúê mxpdi%h 

w¢kak' ^8'19 rEmh&
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8'19 rEmh

fï whqßka ´kE u wrhlska hq;a jD;a;hla ;=< ´kE u mdo .Kkla we;s 

iúê nyq wi% we¢h yels w;r" yeu úg u mdo .Kkg iudk fldgia .Kklg 

úYalïNh fnod fojeks ,laIHh yryd muKla u DE f,i kï l< f¾Ldj we|.; 

hq;= nj i,lkak'

 mdohl È. ÿkaúg ´kEu iúê nyq wi%hla we£u

 • ir, f¾Ldjla we| wjYH mdofha È. tys AB f,i olajkak' 

 • AB mdofha uOH ,laIHhg ,ïnlhla w¢kak' tu ,laIHh C f,i kï 

lrkak'

 • AC ÿr wrh jYfhka f.k C flakaø lrf.k ,ïnlh lemS hk f,i 

pdmhla we| lemqKq ,laIHh wxl 4 f,i kï lrkak' 

 • AB wrh jYfhka f.k B flakaø lr.ksñka w¢k pdmfhka ,ïnlh 

lmd tu ,laIHh wxl 6 jYfhka kï lrkak'

 • wxl 4 ;a 6 ;a w;r ÿr iïÉfþo fldg wxl 5 ,laIHh kï lrkak'

 • wxl 5 ;a 6 ;a w;r ÿrg iudk ÿrla wxl 6 g by<ska i,l=Kq fldg th 

wxl 7 f,i kï lrkak'

 • wxl 5 isg A  olajd ÿr ljlgqjg f.k wxl 5 flakaø lr .ksñka 

jD;a;hla w¢kak'

 • ÿr ljlgqjg f.k kej; kej; jD;a;h mßêh jgd i,l=Kq fldg tu 

,laIHh hd lrñka iúê mxpdi%h w¢kak'

 • tfiau tla tla wxlh flakaø lrf.k w¢kq ,nk jD;a; ;=< wxlhg 
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wod< iúê nyqwi% we|.; yels fõ'

8'20 rEmh

fuu l%uhg ;j ;j;a by<g ,laIH .Kk jeä lrñka we£fï § b;d iq`M 

jYfhka nyqwi%fha yevh fjkia úh yels h' fuu l%uh ikaksl¾IK l%uhla neõ 

i,lkak' ^Approximate Method&

fla;=l (Cornic Sections) 
rEmfha ±lafjk mßÈ brgqjla ;j;a brgqjlg ;nd ne| tla brgqjla N%uKh 

lrùfï § wdk; brgqj u.ska fla;= hq.auhla ckkh fõ' 

fla;=jla tys wlaIhg ,ïnlj lemSfuka ,efnk jl%h jD;a;hls' wdk;j 

lemSfuka ,efnk jl%h b,smaihls' we, Wig iudka;rj lemSfuka ,efnk 

jl%h mrdj,hls' fla;= hq.auhu lefmk ;,hlsska lemSfuka ,efnk jl% hq.,h  

nyqj,hls' ^fuys j,hka folls'& 

       

8'21 rEmh
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b,smaih (Ellipse)
uyd wlaIHh 8 cm o iq`M wlaIHh 5 cm jQ o b,smaihla hdka;s%l l%uhlg we£u 

^lgq kQ,a l%uh&

hdka;s%l l%uh 

 
 • uyd wlaIHh we| AB f,i kï lrkak' ^8 cm& 

 • AB g ,ïn iuÉfÊolh we| ÿr fomi iudkjk f,i i,l=Kq lrkak' 

^5 cm&

 • AB, CD  tlsfkl lemqk ia:dkh ^uOH ,laIHh& O f,i kï lrkak' 

 • AO wrh jYfhka f.k C flakaø fldg f.k AB lemSfuka kdNs fol 

,ndf.k kdNs F1 yd F2  f,i kï lrkak'

 • F1, F2  iy C ,laIHj, w,afmfk;s ;=kla isgqjd kQ,la f.k w,afmfk;s 

;=k jgd .eg .ikak'

 • C ys w,afmfk;a; .,jd ta fjkqjg mekai,a ;=v fhdodf.k kQ, nqre,a 

fkdjk f,i mekai, .uka lrjñka b,smaih we| .kak' ^fuh hdka;s%l 

l%uhls' fmdl=Kla" u,a md;a;shla" à fmdajl Wv ,E,a,la" lEu fïi 

,E,a,la b,smaidldrj i,l=Kq lsÍu jeks ld¾hhka i|yd fuu l%uh 

Ndú;hg .; yels h'& 

8'22 rEmh

8'23 rEmh
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tal flakaøSh jD;a; l%uhg b,smaihla we£u

 • ir, f¾Ldjla we| tys uyd wlaIHfha È. i,l=Kq lr AB f,i kï 

lrkak'

 • uyd wlaIHfha È.ska wvlg jeä ÿrla wrh jYfhka ljlgqj f.k A yd 

B flakaø lr.ksñka tlsfkl lefmk pdm folla w¢kak'

 • pdm fol lemqk ,laIH fol hd fldg fomig Èlalr iq`M wlaIfha È.ska 

wvla ne.ska tys fomfia i,l=Kq lr tu ,laIHhka CD f,i kï lrkak' 

 • f¾Ld fol lemqk uOH ,laIHh O f,i kï lrkak' 

 • O flakaø lr .ksñka OA, OC wrhka jYfhka f.k jD;a; folla w¢kak'

 • f,dl= jD;a;fha wrh ljlgqj wdOdrfhka mßêh jgd pdm lrñka jD;a;h 

fol u iudk fldgia 12 lg tljr fnod olajkak' tfia ke;akï 

iuÉfþo lrñka fldgia 16 lg fnod .kak'

 • ±kg u b,smaifha ,laIH 4 la ,eî we;' tajd kï" ABCD ,laIHh 4 hs' 

b;sß ,laIH ,nd .ekSug AB g iudka;rj l=vd jD;a;h lemS we;s ,laIH 

yryd fomig ;sria f¾Ld we| .kak'

 • tfia u f,dl= jD;a;h lemS we;s ,laIH yryd CD g iudka;rj isria 

f¾Ld wod< ;sria f¾Ld yuqjk f,i w¢kak'

 • ABCD o ;sria yd isria f¾Ld yuqjk ,laIH iqug jl%hlska hd fldg 

b,smaih w¢kak'

 • AO ÿr wrh jYfhka f.k C fyda D flakaø lr.ksñka AB lemSfuka     

kdNs ^Focus& i,l=Kq lr.; yels fõ'              

 

 • AB = uyd wlaIh (Major axis)
 • CD = iq`M wlaIh (Major axis)
 • F = kdNsh (Focus)

     

        8'24 rEmh
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;ekSï fyda bÈlsÍï i|yd we¢h hq;= bÈlsÍfï fyda ;ekSfï NdKavhg wod< 

ld¾ñl ie,iqula" bvï ie,eiaula" ud¾. ie,eiaula we;=`M N+ñ ie,eiaula o b;d 

úYd, kï fyda b;d l=vd kï fyda tajd iene m%udKhg we£u m%dfhda.sl fkdjk 

nj Tng ±fkkjd we;' fndfyda úg fujeks ldrKdj,g wod< j w¢k Ñ;% l=vd 

lr fyda úYd, lr we£ug isÿfõ' tfia u" ienE jia;=fõ m%udKhg o ie,iqï Ñ;% 

w¢k wjia:d ke;af;a o fkdfõ'

l=vd lr fyda úYd, lr w¢k ie,iqï Ñ;%j,g wod< f¾Ld mßudKhlg 

wkqj we£fuka wod< jia;=fõ $ NdKavfha" bvfï fyda tjeks ´kE u fohl ienE 

iajrEmh myiqfjka wjfndaO lr.; yels h' fï i|yd Ndú;d l< yels mßudK 

fldaÿ ̂ Scale rule& yd fjk;a WmlrK we;;a" mkaa;s ldurfha oS tl u j¾.hg wh;a 

tall j¾. follska ñkqï ,nd.; yels ir, mßudKhla we| ta ud¾.fhka ñkqï 

,nd.kakd wdlrh ms<sn| j ±kqj;a ùu i|yd wjia:d ,nd .ksuq'

mßudK j¾. ;=ka wdldrhlg ±laúh yels h'

01' iïmQ¾K m%udKhg we£fï mßudK

02' l=vdlr we£fï mßudK

03' úYd, lr we£fï mßudK

01' iïmQ¾K m%udKhg we£fï mßudK
 

fuys § jia;=fõ ienE m%udKhg u ñkqï ,ndf.k we£u isÿ flf¾' iïmQ¾K 

mßudKhg we£fï § th wkqmd;hla f,i ±laùu l<fyd;a th 1(1 f,i ±lafõ'

mßudK  

09
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jia;=j yd tu mßudKhgu w¢k ,o Ñ;%h

9'1 rEmh

02' l=vdlr we£fï mßudK

úYd, m%udKfhka jQ bÈlsÍula" hka;%hla" ;ekSula tu m%udKfhka u we£fï 

lvodishla u; we£u wmyiq yd m%fhda.sl fkdjk ld¾hhla neúka th l=vdlr 

we£u l< hq;= h' fuf,i l=vdlr we£u hïlsis mßudKhlg wkqj l< hq;=fõ' 

È.ska 10000 mm la jQ bÈlsÍula mßudK lr we£ug 200 mm la i|yd 1  mm 
la fhdod .kafka kï"

l=vd lr we£fï mßudKh 
1 mm 

200 mm 
=  fõ'

tkï 
1

200
 fyda 1 ( 200 f,i ±laúh yels h' fuh wkqmd;hla f,i olajkafka  

1 ( 200 f,i fõ'

l=vd l< mßudKhla Wmfhda.s lrf.k we£fï lvodishla u; we£fï ÿr 

.Kkh lsÍula u.ska fidhd .ksuq'

WodyrK (-

lshùug we;s ÿr 2000 mm hhs .ksuq' fï i|yd f;dard.;a                                         

mßudK Nd.h = 1: 10 tkï 
1

10
 fõ' we£fï lvodish u; we¢h hq;= Ñ;%fha 1 mm 

la i|yd Ndú; l< hq;= mßudK Nd.h .Kkh lruq'
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mßudK Nd.h
Ñ;%h u; w¢k ÿr

jia;=fõ kshu m%udKh
=

           

1 Ñ;%h u; w¢k ÿr ^x kï& 

2000 mm
=

10

     

      
X

2000 mm
=

100

       2000 mm 10X=

Ñ;%h u; w¢k ÿr ^iïmQ¾K& =  200 mm fõ'

hï jia;=jla l=vd lr we£fï § wkq.ukh l< hq;= mßudK Nd.hla cd;Hka;r 

m%ñ;s ixúOdkh ^I.S.O& u.ska wkqu; lr we;' ta wkqj tajd"

1:2 1:5 1:10 1:20 1:100

1:200 1:500 1:1000  wd§ jYfhka fõ'

03' úYd, lr we£fï mßudK

hïlsis l=vd jia;=jla kshu m%udKfhka u lvodishla u; we£u l< úg tys 

kshu yevrej meyeÈ,s j ±l .ekSug fkdyelsj fia u ñkqï fh§u o wmyiq fõ' 

fï ksid tu jia;=j o lsishï mßudKhlg wkqj úYd, lr we£u l< hq;= fõ' fuu 

úYd, l< hq;= mßudKh" mßudK Nd.h f,i o y÷kajkq ,efí'

mßudK Nd.h
Ñ;%h u; w¢k ÿr

jia;=fõ kshu m%udKh
=
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fuu iQ;%h Ndú; lr ´kE u mßudK Nd.hlg wkqj ´kE u Ñ;%hla" 

m%fCIamKhla" rEm igykla we|.; yels h'

fuu mßudK Nd.h Wmfhda.s lrf.k l=vd jia;=jlg wod< Ñ;%hla úYd, 

lr lvodishla u; we¢h hq;= m%udKh fidhuq'

WodyrKh (- 

lshùu i|yd we;s ÿr 2 mm f,i .ksuq' fuys mßudK Nd.h = 20 :1 fõ' 

  

mßudK Nd.h
Ñ;%h u; w¢k ÿr

jia;=fõ kshu m%udKh
=

                 

20 Ñ;%h u; w¢k ÿr

2 mm
=

1

   20 × 2 mm      =  Ñ;%h u; w¢k ÿr

'
' '  Ñ;%h u; w¢k ÿr   =  40 mm fõ' 

hï jia;=jla úYd, lr mßudKhg we£fï ISO § u.ska wkqu; wkqmd;

1000 : 1  500 : 1  200 : 1  100 :1

50 : 20 : 1     10 : 1  5: 1   2 : 1  fõ'

ir, mßudKhla we£u

 ógr yd fikaáógr 10 fldgiaj,ska Wmßu jYfhka ógr 5 olajd lshúh 

yels 1 : 50 wkqmd;hg ^mßudKhg& ir, mßudKhla w¢kak' fuys

^01&' ógr 3 fikagñgr 70 la o 

^02&' ógr 2 fikaáñgr 30 la o ,l=Kq lrkak' 

fuu ir, mßudKh we| n,uq'

fok ,o mßudK Nd.h wkqj m%Odk tallh ksrEmKh lrk ÿr fiùu'
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1 m

50
=

100 cm

50
= 2 cm

fï wkqj fikaáógr 2 lska ógr 1 la ksrEmKh fõ' Wmßu È. ógr 5 ksid 

mßudKh we£ug mdol lr .kakd f¾Ldfõ uq`M È. 2 cm × 5 = 10 cm ls' 10 cm 

l f¾Ldjla we| th iudk fldgia mylg fnokak' túg ógrhl m%udKh ±lafõ' 

fikaáógr 10 cm fldgia lshùug wjYH ksid uq,a fldgi kej; iudk fldgia 

10 lg fnokak'

ilia lr.;a nj mßudKfhka ñkqï ,nd .kak'

A B

C D

    

AB ÿr = 30 m 70 cm fõ'

CD ÿr = 3 m 30 cm fõ'
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