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fN!;sl úoHdj      ;dmh

09
fN!;sl úoHdj

;dmh

9'1 WIAK;ajh (temperature) 

Èkm;d rEmjdyskS udOH Tiafia úldYh jk ffoksl ld,.=Ksl o;a; Tn Y%jKh lr 

we;' tys § Èkfha wvq u WIAK;ajh kqjrt<sfhka jd¾;d jQ nj;a, by< u WIAK;ajh  

;%sl=Kdu,fhka jd¾;d jQ nj;a lshejqKq wjia:d o Tn fndfydaúg Y%jKh lr we;'

fyd|ska br mdhd we;s WKqiqï Èkj, fia¥ frÈ blaukska úhe¨Kq wkaou;a jeis 

iys; Èkj, fia¥ frÈ úh<d .ekSug wmyiq jqk nj;a Tn w;a oel we;'

9'1 rEmh 

whsial%Sï lEfï § isis,la o WKq f;a fldamamhla mdkh lsÍfï § WKqiqula o oefka'

by; iEu wjia:djlg u mdol jQ fN!;sl úoHd;aul rdYsh WIAK;ajh hs' 

´kEu mod¾:u h jia;=jla i;= jk uQ,sl .=Khla f,i WIaK;Ajh oelaúh yels h' 

whsia leghlg we;af;a b;d wvq WIaK;ajhls' r;ajQ c,fha WIaK;ajh isis,a c,fha 

WIaK;ajhg jvd jeä h'

wmf.a YÍrhg o WIaK;ajhla we;' tneúka úúO jia;= iam¾Y lr n,d tu jia;=j, 

WIaK;ajh YÍrfha WIaK;ajhg jvd jeä o ke;fyd;a wvq o hkak lsj yels h' 

WIAK;ajh hkq jia;=jla ks¾udKh ù we;s wxY=j, mj;sk uOHkH pd,l Yla;sh 

ms<sn| ñkquls¡

fkdñf,a fnod yeÍu i|yd h
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9'1'1 WIAK;ajh uekSu (measuring temperature)

úúO jia;= w;ska iam¾Y lr ne,Sfuka tAjdfha WKqiqu ms<sn| j o< woyila 

,nd.kakg wmg yels fõ' kuq;a iam¾Y lsÍfuka oefkk WIaK;ajh t;rï ksjerÈ 

fkdùu iy th ixLHd;aul w.hla f,i m%ldY l< fkdyels ùu ksid WIAK;ajh 

uekSug th iqÿiq l%uhla fkdfõ' fï ksid WIaK;ajh uekSug WmlrKhla iE§fï 

wjYH;dj w;S;fha úiQ úoHd{hkag we;s úh' 

 ² WIaK;ajudk (thermometers)
WIaK;ajh uekSu i|yd fhdod .kq ,nk WmlrKh WIAK;ajudkh hs' f,dj uq,au 

WIaK;ajudkh ksmojd we;af;a ls%' j' 1600 § muK .e,S,sfhda .e,S,s úisks'  

   9'2 rEmh - .e,S,sfhda ksmojQ WIAK;ajudkhla                   9'3 rEmh - .e,S,sfhda .e,S,s  

j¾;udkfha úúO WIaK;ajudk Ndú; lrkq ,efí' kuq;a fuu mdvfï § ùÿre - riÈh 

WIaK;ajudkh iy ùÿre - uoHidr WIaK;ajudkh ms<sn| j muKla i,lkq ,efí'

ùÿre - riÈh WIaK;ajudkh (glass-mercury thermometer)

ùÿre - riÈh WIaK;ajudkhla" tla fl<jrl riÈh wvx.= n,anhlska iy thg 

iïnkaO ù we;s isyska isÿrlska hq;a ^flaYsl& ùÿre k<hlska o iukaú; fõ'  

WIaK;ajh jeä jk úg n,anfha wvx.= riÈh m%idrKh ù k<fha we;s isyska isÿr 

Èf.a .uka lrhs' k<fha i,l=Kq lr we;s mßudKfhka riÈh lf|a È. wkqj 

WIaK;ajh lshjd .; yels h' 

l=vd WIaK;aj fjkilg" mßudfõ l=vd fjkila isÿ jqj o" riÈh .uka lrk 

k<fha isÿf¾ úIalïNh b;d wvq ksid riÈh l| meyeÈ,s j fmfkk m%udKfha 

ÿrla .uka lrhs' ùÿre riÈh WIaK;ajudkhla 9'2 rEmfhka oelafõ'
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;=kS ùÿre n,anh

riÈh flaYsl isÿrla iys; ùÿre l|

9'4 rEmh - ùÿre - riÈh WIaK;ajudkhla

riÈfhys m%idrKh mq¿,a WIaK;aj mrdihla ;=< tAldldÍ ùu" riÈh fyd¢ka ;dmh 

ikakhkh lsÍu" mq¿,a WIaK;aj mrdihla ;=< ^--39 oC isg 357 oC olajd& riÈh 

øjhla f,i mej;Su wdÈ .=K ksid WIaK;ajudk øjhla f,i riÈh nyq, j Ndú; 

fõ' kuq;a riÈh b;d úI iys; øjhla neúka ùÿre - riÈh WIaK;ajudkhla ì£.sh 

úg úYd, mßir ÿIKhla we;s úh yels h' fï fya;=j ksid riÈh WIaK;ajudk 

Ndú;h wvq fjñka mj;S'

ùÿre - uoHidr WIaK;ajudkh (glass-alcohol thermometer)

ùÿre - uoHidr WIaK;ajudkh" ùÿre - riÈh WIaK;ajudkh idod we;s wdldrhg 

u idod we;' tys fjki jkafka WIaK;ajudk øjh f,i riÈh fjkqjg uoHidr 

Ndú; lsÍu hs' uoHidr WIaK;ajudkhla --115 oC isg 100oC w;r WIaK;ajhla 

uekSug Ndú; l< yels h' t;s,a uoHidrfha ^t;fkda,a& øjdxlh --115 oC ksid th 

0 oC g jvd b;d my< WIaK;aj uekSug fhda.H fõ' wfkla øjj,g idfmalaI j 

m%idrKh jeä ùu iy m%idrKh" WIaK;ajh iuÕ tAldldr ùu ksid o t;fkda,a" 

WIaK;ajudk i|yd iqÿiq øjhla fõ' msßisÿ t;fkda,a wj¾K ksid" uoHidr l| 

myiqfjka n,d .ekSug th j¾K .ekaúh hq;= h'

ixLHdxl WIaK;ajudkh (digital thermometer)
by; i|yka l< WIaK;ajudkj,g wu;r j j¾;udkfha 

§" WIaK;ajh fl,skau ixLHdjla f,i lshjd .; yels 

ixLHdxl WIaK;ajudk o nyq, j Ndú;fha mj;shs' fuu 

WIaK;ajudkj, § iE§ug WIaK;ajh jeä ùu ksid isÿ 

jk m%idrKh fjkqjg m%;sfrdaOh jeks WIaK;ajh u; r|d 

mj;sk úoHq;a .=Khla Ndú; fõ'
9'5 rEmh - ixLHdxl 

WIaK;ajudkhla

9'1'2 WIaK;aj mßudK (temperature scales)
WIaK;ajh uekSu i|yd nyq, j Ndú; jk WIaK;aj mßudK ;=kla we;' tAjd kï" 

fi,aishia mßudKh" *erkayhsÜ mßudKh iy fl,aúka mßudKh hs'

 ² fi,aishia mßudKh (Celsius scale)
fi,aishia mßudKh" jdhqf.da, 1l mSvkhla hgf;a ixY=oaO whsia" øj njg m;ajk 

WIaK;ajh Y+kHh ^0 oC& f,ig;a tu mSvkh u hgf;a c,h" yqud,h njg m;ajk 

WIaK;ajh 100 oC f,ig;a .ekSfuka ilid we;'
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fi,aishia mßudK i|yd fuu WIaK;aj fol f;dard f.k we;af;a whsia øj jk 

WIaK;ajh iy c,h yqud,h njg m;ajk WIaK;ajh myiqfjka ,nd .; yels 

WIaK;aj folla ùu;a" mSvkh wkqj isÿ jk fjkia ùu yefrkakg tAjd fjkia 

fkdjk WIaK;aj ùu;a ksidh'

fufia WIaK;aj mßudKhla ilia lr .ekSu i|yd Ndú; lrk fjkia fkdjk 

WIaK;aj wp, ,laIH (fixed points) f,i ye¢kafõ' fi,aishia mßudKfha wp, 

,laIH fol w;r mrdih fldgia 100lg fnod we;'

 ² *erkayhsÜ mßudKh (Fahrenheit scale)

*erkayhsÜ mßudKfha o wp, ,laIH f,i ixY=oaO whsia øj jk WIaK;ajh iy 

c,h yqud,h njg m;a jk WIaK;ajhu f;dard f.k we;' kuq;a tys § whsia øj 

jk WIaK;ajh 32 oF iy c,h yqud,h njg m;ajk WIaK;ajh 212 oF f,i f.k 

wp, ,laIH fol w;r mrdih fldgia 180lg fnod we;' 

 ² fl,aúka mßudKh (Kelvin scale)

fi,aishia iy *erkayhsÜ mßudKj, Y=kH w.hka tu mßudK ilia l< whf.a 

wNsu;h wkqj f;dard f.k we;' kuq;a miq lf,l §" hï jia;=jl WIaK;ajhg 

;sìh yels wju w.hla we;s nj ì%;dkH cd;sl úoHd{hl= jQ fl,aúka idñjrhd 

úiska fmkajd fok ,È' fuu WIaK;ajh ksrfmalaI Y=kHh f,i ye¢kafjhs'

9'6 rEmh - fl,aúka idñjrhd

jia;=jl WIaK;ajh hkq tu jia;=-j iE§ we;s wxY=j, uOHkH 

pd,l Yla;sh ms<sn| ñkqula neúka wxY=j, pd,l Yla;sh wvq 

jk úg jia;=fõ WIaK;ajh wvq fõ' hï jia;=jl we;s ish¨ 

wxY=j, pd,l Yla;sh Y-=kH jQ úg tu jia;=fõ WIaK;ajh 

ksrfmalaI Y=kHh njg m;a fõ' tys WIaK;ajh tu w.hg jvd 

wvq l< fkdyels h' fuu WIaK;ajh fi,aishia mßudKfhka 

- 273'15 oC nj fidhd f.k we;'

fl,aúka mßudKh ilia lr we;af;a tu mßudKfha Y=kHh ^0 K& ksrfmalaI 

Y=kHh jk f,ih' kuq;a tys § fl,aúka 1l ^1 K& WIaK;aj mrdihla 1 oCl 

WIaK;aj mrdihlg iudk jk f,i f;dard f.k we;'

fï wkqj whsia Èh jk WIaK;ajh 273'15 K jk w;r c,h kgk WIaK;ajh 

373'15 K o úh hq;= nj Tng jegyS hd hq;= h' wdikak jYfhka fuu WIaK;aj fol 

ms<sfj<ska 273 K iy 373 K f,i ie,fla' 

WIaK;ajh uekSfï wka;¾ cd;sl tAllh fl,aúka (K) fõ'
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wu;r oekqug

 ² *erkayhsÜ mßudKh ilia lf<a f.aì%h,a *erkayhsÜ úisks ^1686 - 1736&' 

 ² fi,aishia mßudKh ilia lf<a wekav¾ia fi,aishia úisks ^1701 - 1744&' 

 ² fl,aúka mßudKh ilia lf<a fl,aúka idñjrhd úisks ^1824 - 1907&'

 ² ffjoH WIAK;ajudkh ̂ WK lgqj& idok ,oafoa la,s*â ́ ,anÜ úisks ̂ 1836 - 1925&'

9'1'3 fi,aishia iy fl,aúka WIAK;aj mßudK w;r iïnkaO;dj

fl,aúka iy fi,aishia mßudK w;r fjki we;af;a tAjdfha Y=kH w.hhka f,i 

f;dard f.k we;s WIaK;aj fol w;r muKls' ta ksid fi,aishiaj,ska uksk ,o 

WIaK;ajhla fl,aúka mßudKfhka oelaùu i|yd l< hq;af;a 273la tl;= lsÍu 

muKls' fl,aúka mßudKfhka uksk ,o WIaK;ajhla fi,aishia mßudKfhka 

oelaùu i|yd l< hq;af;a 273la wvq lsÍuhs'

9'7 rEmh - fi,aishia iy fl,aúka WIaK;aj mßudK  

fi,aaishia

fl,aúka

-273 -100 0 100 200

0 173 273 373 473

ksoiqk 1

(i) fi,aishia WIaK;aj mßudKfha tla fldgila iudk jkafka fl,aúka 

WIAK;aj mßudKfha fldgia lShlg o@

 (ii) fi,aishiaj,ska § we;s w.hla fl,aúkaj,ska oelaùug l< hq;af;a l=ula o@

(iii) 50 oC hk w.h fl,aúkaj,ska olajkak'

(iv) fl,aúkaj,ska § we;s w.hla fi,aishiaj,ska oelaùug l< hq;af;a l=ula o@

 (v) 373 K hk w.h fi,aishiaj,ska olajkak'

  (i) fi,aishia fldgia 100 = fl,aúka fldgia 100
   fi,aishia fldgia 1  = fl,aúka fldgia 1 

(ii) § we;s w.hg 273la tl;= l< hq;= h'

(iii) 50 oC = 50 + 273 K
         = 323 K

(iv)  § we;s w.fhka 273la wvq l< hq;= h'

 (v) 373 K = 373 - 273 oC
          = 100 oC
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^1& fi,aishia wxYlj,ska § we;s my; WIAK;aj w.hhka fl,aúkaj,ska olajkak'

(i) 10 oC (ii) 27 oC (iii) 87 oC (iv) 127 oC (v) 100 oC

^2& fl,aúkaj,ska § we;s my; WIAK;aj w.hhka fi,aishia wxYlj,ska olajkak'

(i) 0 K  (ii) 100 K (iii) 273 K (iv) 373 K (v) 400 K

9'1 wNHdih

 

9'2 ;dmh (heat)

i¾jiu Ndck foll ldur WIaK;ajfha mj;sk iudk c, mßudjka wvx.= lruq' 

tAjdg WIaK;ajudk folla fhdod 9'8 rEmfha fmkajd we;s mßÈ nkaika odylhlg 

by<ska isák fia wegjqu ilia lruq' oeka 9'8(a) rEmfha nkaika odylh tf,iu 

;sìh § 9'8(b) rEmfha nkaika odylh o,ajuq' 

9'8 rEmh 

(a) (b)

c,h

iudk n`ÿka

nkaika odylh 

o,ajd ke;

nkaika odylh  

o,ajd we;

WIaK;ajudkh

9'8(a) wegjqfï ;snQ c,fha WIaK;ajh fkdfjkiaj mj;S' tfy;a 9'8(b) wegjqfï 

;snQ c,fha WIaK;ajh l%ufhka by< hk nj fmfka'

fuys § 9'8(b) wegjqfï nkaika odylh muKla o,ajd we;' tneúka tys wvx.= 

c,fha WIaK;ajh by< f.dia we;' fuhska meyeÈ,s jkafka oe,af,a isg hula c,hg 

ixl%duKh ù we;s nj;a tu`.ska c,fha WIaK;ajh by< f.dia we;s nj;a h' fuys § 

c,hg ixl%duKh jQfha ;dmh hs'

hï jia;= folla w;r mj;sk WIaK;aj fjki fya;=fjka tla jia;=jl isg wfkla 

jia;=jg .,d hk Yla;sh fN!;sl úoHdfõ § ;dmh f,i y÷kajkq ,efí' tla 

jia;=jl isg ;j;a jia;=jlg ;dmh .,d hEu ;dm ixl%duKh f,i ye¢kafõ'
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wu;r oekqug

wefußldkq cd;sl fnkacñka f;dïika ̂ ljqkaÜ rï*â& ̂ 1753 - 1814& úiska ;dmh 

hkq Yla;s úfYaIhla nj uq,ajrg y`ÿkajd fokq ,eî h' 1798 § Tyq" ;dmh hkq 

Yla;s m%fNaohla nj mÍlaIKd;aul j fmkajd § we;s w;r tA ms<sn| j kej; 

mÍlaIK isÿlr we;af;a 1840 § fÊïia cQ,A keu;s úoHd{hd hs¡

9'2'1 ;dmh .uka lsÍu

oeka wms r;ajQ hlv lene,a,la ldur WIaK;ajfha mj;sk c, n÷klg oeuQ úg 

l=ula isÿ jkafka oehs mÍlaId lruq'

9'1 l%shdldrlu

wjYH øjH ( c,h ^ldur WIaK;ajfha mj;sk c,h& wvx.= n÷kla" r;a jQ hlv 

lene,a,la" WIaK;ajudkhla" uka:hla

 ² r;ajQ hlv lene,a, isis,a c,h wvx.= n÷kg oukak' 

 ² WIaK;ajudkfha igyka jk WIaK;ajh ksÍlaIKh lrkak'

túg c,fha WIaK;ajh by< hk nj WIaK;aj mdGdxlfhka Tng fmfkkq we;' 

fuys § isÿjkafka jeä WIAK;ajfha mj;sk hlv lene,af,a isg wvq WIAK;ajfha 

we;s c,hg ;dmh .uka lsÍu hs'

9'9 rEmh 

WIAK;ajh 

by< hEu

uka:h

isis,a c,h

WIaK;ajudkh

hlv lene,a,

fuys § c,fha WIaK;ajh by< hEu iu`.u n`ÿk o r;a fjhs' tfia jkafka n`ÿk o 

;dmh ,nd .ekSu ksidh' ;dmh bj;a jk úg hlv lene,af,a WIaK;ajh l%ufhka 

wvq fjhs' ál fõ,djlska c,fha;a hlv lene,af,a;a WIaK;ajhka iudk fõ' tfia 

WIaK;aj iudk jQ miqj hlv lene,af,ka c,hg fyda c,fhka hlv lene,a,g 

fyda ;dmh .e,Su isÿ fkdfõ' fuu wjia:dj ;dmc iu;=,s;;dj kñka ye¢kafõ' 

by< uÜgul isg my< uÜgulg c,h .,d hkakd fia ;dm Yla;sh;a by< 

WIaK;ajhl we;s jia;=jl isg my< WIaK;ajhla we;s jia;=jlg .,hs'
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fï wkqj,

 ² WIaK;ajh jeä jia;=jl isg WIaK;ajh wvqq jia;=jlg ;dmh ixl%duKh fõ'

 ² tys § WIAK;ajh wvq jia;=fõ WIaK;ajh by< hhs'

 ² tfukau WIaK;ajh jeä jia;=fõ WIaK;ajh my< hhs' 

;dmh hkq Yla;s úfYaIhla ksid ;dmh cQ,aj,ska (J) ueksh yels h' ;dmh uekSu 

i|yd Ndú; lrk wka;¾cd;sl tAllh cQ,a h' tA yefrkakg ;dmh uekSu i|yd 

le,ß hk tAllh o nyq, j Ndú; fõ'

9'2'2 jia;=jl ;dm Odß;dj (heat capacity)

wjYH øjH ( tl iudk îlr ;=kla" c,h" fmd,af;,a" WIaK;ajudk ;=kla" tl 

iudk nkaika odyl ;=kla" uka:hla

 ² tl iudk l=vd îlr ;=kla f.k thska tllg mßudj uek .;a c, m%udKhla 

oukak' 

 ² wfkla îlr foflka tllg tu mßudj u iys; fmd,af;,a mßudjla oukak' 

 ² ;==kajk îlrhg m<uq mßudj fuka fo.=Khl c, mßudjla oukak' 

 ² fuu îlr ;=fkys u wvx.= øjj, WIaK;aj uek .kak' 

 ² bkamiq fuu îlr ;=k u tl iudk wdOdrl u; ;nd tl iudk nkaika 

odyl ;=kla u.ska iudk ld, iSudjla ^ñks;a;= 5la muK& r;a lrkak' 

 ² tu ld, iSud wjidkfha øjj, WIaK;aj kej; uek .kak'

c,h fmd,af;,a fo.=Khla c,h

9'10 rEmh

9'2 l%shdldrlu

nkaika odylj, iq¿ wiudklï ;sìh yels jqj o" tl iudk nkaika odyl u.ska 

iudk ld, iSudjla r;a lsÍfï § îlr ;=kg u imhk ,o ;dm m%udKhka wdikak 

jYfhka iudk hehs is;sh yels h' tkuq;a îlr ;=fkys WIaK;aj jeä ùu wiudk 

nj Tng fmfkkq we;'
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tlu øjHfha fjkia m%udKhkag o" fjkia øjHj, tlu m%udKhkag o tlu ;dm 

m%udKh iemhQ úg tAjdfha WIaK;aj jeä jkafka fjkia m%udKhkaf.ka nj fuu 

l%shdldrlfuka meyeÈ,sfõ'

by; l%shdldrlfï § tlu ;dm m%udKh iemhQ úg îlr ;=fkys wvx.= øjj, 

WIaK;aj jeä ùu wiudk jQ ksid tu îlr ;=fkys wvx.= øjj, ;dm Odß;d 

wiudk hehs ks.ukh l< yels h' 

hï jia;=jl WIaK;ajh tall 1lska jeä lsÍu i|yd iemhsh hq;= ;dm m%udKh 

tu jia;=fõ ;dm Odß;dj f,i ye¢kafõ'

 ² ;dm Odß;dj uksk wka;¾ cd;sl iïu; tAllh J K-1 ^fl,aúkhg cQ,a& fõ'

 ² ;dm Odß;dj J oC-1 ^fi,aishia wxYlhg cQ,a& f,i o oelaúh yels h'

hï jia;=jl ;dm Odß;dj r|d mj;skafka tu jia;=j idod we;s øjH iy jia;=fõ 

ialkaOh u;hs' tlu øjHhlska ;kd we;s" fjkia ialkaO iys; jia;=j, ;dm 

Odß;d wiudk fõ' ialkaO iudk jqj o" fjkia øjHj,ska ;kd we;s jia;= foll 

;dm Odß;d wiudk úh yels h' øjHhl ;dm Odß;dj C u.ska olajkq ,efí'

 ² úYsIAg ;dm Odß;dj (specific heat capacity)

tlu øjHhl fjkia ialkaOj, ;dm Odß;dj" ialkaOhg iudkqmd;sl nj 

mÍlaIKd;aulj fmkaúh yels h' tkï" ialkaOh fo.=K l< úg ;dm Odß;dj 

fo.=K fõ' fok ,o øjHhl tAll ialkaOhl ;dm Odß;dj tkï" tAll ialkaOhl 

WIaK;ajh tAll 1lska jeä lsÍu i|yd iemhsh hq;= ;dm m%udKh øjHh u; r|d 

mj;sk .=Khls'

hï øjHhl tAll ialkaOhl WIAK;ajh tAll tllska jeä lsÍug ,nd Èh hq;= 

;dm m%udKh øjHfha úYsIAg ;dm Odß;dj f,i ye¢kafõ'

hï øjHhl tAll ialkaOhl WIaK;ajh tAll 1lska jeä lsÍu i|yd iemhsh 

hq;= ;dm m%udKh tu øjHfha úYsIag ;dm Odß;dj f,i ye¢kafõ' tu ksid" hï 

jia;=jl ;dm Odß;dj" tu jia;=j idod we;s øjHfha úYsIag ;dm Odß;dj" jia;=fõ 

ialkaOfhka .=K lsÍfuka ,efí'

;dm Odß;dj = ialkaOh × úYsIag ;dm Odß;dj

C  = mc  

úYsIag ;dm Odß;dfõ tall J kg-1 K-1 ^fl,aúkhg lsf,da.a?uhg cQ,a& fyda 

J kg-1 oC -1  ^fi,aishia wxYlhg lsf,da.a?uhg cQ,a& fõ'

øjHhl úYsIAg ;dm Odß;dj c ixfla;h u.ska olajkq ,efí'
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øjH lsysmhl úYsIag ;dm Odß;d 9'1 j.=fõ olajd we;' 

9'1 j.=j - øjH lsysmhl úYsIag ;dm Odß;d

øjHh úYsIag ;dm Odß;dj
J kg-1 K-1

 c,h 4200
whsia 2100

N+ñf;,a 2140
fmd,af;,a 2200
uOHidr 2500

rn¾ 1700
we¨ñkshï 900

øjHh úYsIag ;dm Odß;dj
J kg-1 K-1

 fldkal%SÜ 3000
hlv 460

weianeiafgdaia 820
;U 400

iskala 380
riÈh 140
Bhï 130

 ² ;dm m%udKh fiùu

hï lsis øjHhla ;dmh Wrd.ekSfï § fyda ;dmh msg lsÍfï § WIaK;aj fjkila 

isÿ fõ' fuys § yqjudre jQ  ;dm m%udKh fiùu i|yd my; iïnkaO;dj f.dvk.d 

.; yels h'

øjHhl úYsIag ;dm Odß;dj c kï"

øjHfha 1 kg l WIaK;ajh 1 oC lska by< kexùug wjYH ;dmh   =  c
øjHfha m kg l WIaK;ajh 1 oC lska by< kexùug wjYH ;dmh  =  mc
øjHfha m kg l WIaK;ajh θ oC lska by< kexùug wjYH ;dmh =  mcθ

fuys § ;dm m%udKh Q kï" 

;dm m%udKh (Q) = ialkaOh (m) × úYsIag ;dm 

Odß;dj (c)  × WIaK;ajh by< 

ke.s m%udKh (θ)

Q  =   mcθ

fuys  Q - ;dm m%udKh (J)
m - ialkaOh (kg)
c  - úYsIag ;dm Odß;dj (J kg-1 K-1 fyda J kg-1 oC-1)
θ  - WIaK;aj fjki (K fyda oC)

tkï" lsishï øjH ialkaOhl WIaK;ajh hï m%udKhlska by< kexùug wjYH 

jk ;dm m%udKh" øjHfha ialkaOfha;a" úYsIag ;dm Odß;dfõ;a iy by< kexjQ 

WIaK;ajfha;a .=‚;hg iudk fõ' 

WIaK;aj tAllhl úYd,;ajh ie,lSfï § fl,aúka iy fi,aishia wxYlh tlu 

w.hla .kakd nj wms oksuq' tu ksid WIaK;aj mrdihka ie,lSfï § fl,aúka 

w.hka fjkqjg fi,aishia w.hka o tA wdldrfhka u .; yels h'
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;U 6 kg ialkaOhl WIaK;ajh 20 K lska by< kexùug wjYH ;dm m%udKh 

fidhuq' ;Uj, úYsIag ;dm Odß;dj 400 J kg-1 K-1 fõ' 

 ;U 1 kg l WIaK;ajh 1 K lska kexùug wjYH ;dm m%udKh = 400 J
 ;U 6 kg l WIaK;ajh 1 K lska kexùug wjYH ;dm m%udKh = 6 × 400 J
;U 6 kg l WIaK;ajh 20 K lska kexùug wjYH ;dm m%udKh = 6 × 400 × 20  J
  = 48 000 J

ksoiqk 1

c,h 2 kg l WIaK;ajh 10 K lska kexùug wjYH ;dm m%udKh fidhkak' c,fha 

úYsIag ;dm Odß;dj 4200 J kg-1 K-1 fõ'

 wjYH ;dm m%udKh" = mcθ,
= 2 × 4200 × 10 J
= 84 000 J

ksoiqk 2

we¨ñkshï lene,a,l ialkaOh 500 g ls' tys WIaK;ajh 30 oC isg 50 oC olajd 

by< kexùug wjYH ;dm m%udKh fidhkak' we¨ñkshïj, úYsIag ;dm Odß;dj 

900 J kg-1 oC-1 fõ'

 wjYH ;dm m%udKh = mcθ 
= 0.5 × 900 × (50 - 30) J
= 9000 J

ksoiqk 3

30 oC l WIaK;ajhl we;s ;U 2 kg lg" 20 000 J l ;dm m%udKhla ,nd ÿka úg 

tys wjidk WIaK;ajh fldmuK o@ (;Uj, úYsIag ;dm Odß;dj 400 J kg-1 K-1)

  

;Uj, WIaK;ajh by< hk m%udKh  θ oC kï"

 Q = mcθ
  20 000  = 2 × 400 × θ 

 
20 000 
2 × 400 θ =  oC

 
 θ = 25 oC
∴ ;Uj, wjidk WIaK;ajh = 30 oC + 25 oC
 = 55 oC 
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ksoiqk 4

c,h 1 kg la ;U n`ÿkl oud we;' c,h iys; n`ÿfka ialkaOh 1.6 kg ls' c,fha 

WIAK;ajh 25 oC ls' n`ÿfka we;s c,h keàu wdrïN jk f;la r;a lsÍug wjYH 

jk ;dm m%udKh fidhkak' 

(c,fha úYsIAg ;dm Odß;dj 4200 J kg-1 K-1,  ;Uj, úYsIAg ;dm Odß;dj 

400 J kg-1 K-1)

fuys § c,h;a n`ÿk;a hk folu r;ajk ksid,

 wjYH uq¿ ;dmh = n`ÿk ,nd .kakd ;dmh + c,h ,nd .kakd ;dmh 

;U n÷fka ialkaOh = c,h iuÕ n÷fka ialkaOh - c,fha ialkaOh

= 1.6 kg - 1'0 kg = 0.6 kg 

n÷k ,nd .kakd ;dmh  = mcθ
= 0.6 × 400 × (100 - 25) J 

 = 0.6 × 400 × 75 J
 = 18 000 J  
c,h ,nd .kakd ;dmh  = mcθ 
 = 1 × 4200 × (100 - 25) J 
 = 315 000 J 
 wjYH uq¿ ;dmh = 18 000 J + 315 000 J 
 = 333 000 J 

^1& hlvj, úYsIAg ;dm Odß;dj 460 J kg-1 K-1 fõ' 25 oC WIAK;ajfha ;sfnk 

hlv 2 kg l WIAK;ajh 65 oC olajd by< kexùug wjYH ;dm m%udKh 

.Kkh lrkak'

^2& 30 oC WIAK;ajfha ;sfnk we¨ñkshï 0'8 kg lg 14 400 J ;dm m%udKhla iemhQ 

úg we¨ñkshïj, WIaK;ajh fidhkak' 

 (we¨ñkshïj, úYsIag ;dm Odß;dj 900 J kg-1 K-1 fõ).

^3& ùÿre n`ÿkl ialkaOh 500 gls' th ;=< 25 oC WIaK;ajfha mj;sk c,h 400 g la 

oud we;' n`ÿfka c,h keàu wdrïN jk f;la r;a lsÍug wjYH ;dm m%udKh 

fidhkak' (ùÿrej, úYsIag ;dm Odß;dj 840 J kg-1 K-1; c,fha úYsIag ;dm 

Odß;dj 4200 J kg-1 oC-1)

9'2 wNHdih
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9'3 mod¾:fha wjia:d úm¾hdi 

>k" øj iy jdhq f,i mod¾:fha wjia:d ;=kla ;sfnk nj Tn óg fmr bf.k 

f.k we;' ksoiqkla jYfhka r;a lsÍfï § whsia Èh ù c,h njg;a" c,h c, jdIam 

njg;a m;aùu oelaúh yels h' fï wdldrhg ;dmh iemhSu fyda bj;a lsÍu fyda 

ksid øjHhla tla wjia:djl isg ;j;a wjia:djlg m;afõ'

9'11 rEmh - c,fha isÿjk wjia:d úm¾hdi 

r;a lsÍu

isis,a lsÍu

r;a lsÍu

isis,a lsÍu

mod¾:h ^>k" øj fyda jdhq jeks& tla wjia:djl isg ;j;a wjia:djlg m;aùu 

wjia:d úm¾hdihla (change of state) f,i ye¢kafõ' jdhqjla >kSNjkh ùu" 

>khla øj njg m;aùu ^ú,hkh&" øjhla >k njg m;aùu ^ysudhkh&" øjhla 

keàu wdÈh wjia:d úm¾hdij,g WodyrK fõ'

øjdxlh (melting point)

hï >k øjHhla r;a lsÍfï § th >k wjia:dfõ isg øj wjia:djg m;afjk 

WIaK;ajh tu øjHfha øjdxlh (melting point) kñka ye¢kafõ' th mSvkh u; 

r|d mj;S'

ysudxlh (freezing point)

hï øjhla isis,a lsÍfï § th øj wjia:dfõ isg >k wjia:djg m;afjk WIaK;ajh 

tu øjHfha ysudxlh (freezing point) kñka ye¢kafõ' th mSvkh u; r|d mj;S'

hï øjHhl øjdxlh;a ysudxlh;a tlu w.hls¡

øjH lsysmhl øjdxl 9'2 j.=fõ oelafõ¡

9'2 j.=j - øjH lsysmhl øjdxl ^jdhqf.da, tll mSvkh hgf;a&

øjHh øjdxlh (oC)
whsia 0

mer*ska bá 54
kema;,Ska 80
i,a*¾ 114
Bhï 330

øjHh øjdxlh (oC)
iskala 410

we¨ñkshï 660
r;a;rka 1063
gkaiagka 5385

hlv 1535
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;dmdxlh (boiling point)
hï øjhla r;a lsÍfï § øjh ;=<ska nqnq¿ ouñka jdIam njg m;aùu tkï" keàu isÿ 

jk WIaK;ajh tu øjfha ;dmdxlh (boiling point) kñka ye¢kafõ' 

øjH lsysmhl ;dmdxl 9'3 j.=fõ oelafõ¡

9'3 j.=j - øjH lsysmhl ;dmdxl ^jdhqf.da, tll mSvkh hgf;a&

øjHh c,h t;fkda,a riÈh iskala ;U hlv Tlaiscka

;dmdxlh (oC) 100 78 357 907 2310 2750 -183

øjHj, wjia:d úm¾hdi isÿ jk WIaK;aj tAjd u; ls%hd;aul jk mSvkh u; r|d 

mj;shs' idudkHfhka øjHj, ;dmdxl iy øjdxl fokq ,nkafka jdhqf.da, tll 

mSvkh hgf;a keàu fyda ú,hkh isÿ jk WIaK;aj f,ih'

9'3'1 .=ma; ;dmh (latent heat)
øjHhl wjia:d úm¾hdi isÿjkafka tu øjHhg ;dmh iemhSu fyda tu øjHfhka 

;dmh bj;a lsÍu fyda ksidh' ldur WIaK;ajfha § >k f,i mj;sk øjHhl 

wKqj,g hï m%udKhl lïmk pd,l Yla;shla mj;shs' ;dmh iemhSfï §" fuu 

lïmk pd,l Yla;sh l%ufhka jeä jk w;r ta wkqj øjHfha WIaK;ajh o jeä 

fõ' tu øjHhg È.gu ;dmh imhk úg tla;rd wjia:djl § wKqj, pd,l 

Yla;sh" wKq w;r we;s nkaOk ì`§ wKqj,g ksoyfia p,kh ùug ie,eiaùug ;rï 

m%udKj;a fjhs' fuh tu øjHh >k wjia:dfõ isg øj njg m;a jk wjia:djhs' 

fuu wjia:d úm¾hdih isÿ jk wjia:dfõ § ndysßka ;dmh f,i iemfhk Yla;sh 

wKq w;r nkaOk ì`§ug jeh jk ksid tu.ska øjHfha WIaK;ajh jeäùula isÿ 

fkdfõ' wjia:d úm¾hdih iïmQ¾K jQ miq iemfhk ;dmh kej; moaO;sfha 

WIaK;ajh jeä ùu i|yd Ndú; fõ'

fufia wjia:d úm¾hdih isÿ jk wjia:dfõ § WIaK;ajh jeä ùula isÿ fkdù ,nd 

.kakd ;dmh .=ma; ;dmh (latent heat) kñka ye¢kafõ'

0 oCg u|la my< WIaK;ajhl mj;sk whsia l=Üáhlg ;dmh imhk wjia:djla 

i,luq'

9'12 rEmh 

.=ma; ;dmh
0 oC

øj c,h>k whsia 

0 oC
m<uqj tys WIaK;ajh l%ufhka 0 oC 
olajd by< k.skq we;' 0 oC hkq whsiaj, 

øjdxlh ksid" bka miq imhk ;dmh 

c, wKq w;r mj;sk wka;¾ wKql 

wdl¾IK n,j,g úreoaOj ld¾hh 

lsÍu i|yd jeh fjhs' ta w;r 0 oC ys 

mj;sk whsia l%ufhka 0 oC ys u mj;sk 

c,h njg m;afjhs' whsia l=Üáh iïmQ¾Kfhka u c,h njg m;a jQ miq ;j ÿrg;a 

;dmh iemhqjfyd;a tu ;dmh kej; c,fha WIaK;ajh jeä lsÍug jeh fõ'
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>khla øj njg m;aùu ú,hkh kñka ye`Èkafjk ksid 0 oC ys mj;sk whsia 0 oC ys 

mj;sk c,h njg m;aùfï § Wrd .kakd ;dmh ú,hkfha .=ma; ;dmh (latent heat 
of fusion) kñka ye¢kafõ' 

whsia muKla fkdj ´kEu >k øjHhla ú,hkh ùfï § .=ma; ;dmh Wrd.ekSula 

isÿ fõ' tfia ú,hkh ùfuka miq ,efnk øjh kej; isis,a l<fyd;a" ú,hkfha 

§ Wrd.;a .=ma; ;dm m%udKh u kej; msglsÍula isÿ fõ' fï wkqj 0 oC ys mj;sk 

c,h isis,a lsÍfï § tu c, m%udKh .=ma; ;dmh msglrñka 0 oC ys mj;sk whsia 

njg m;afjhs'

oeka 100 oC WIaK;ajfha mj;sk c,hg ;dmh imhk wjia:djla i,luq'

9'13 rEmh 

.=ma; ;dmh

yqud,h

100 oC 100 oC

øj c,h

c,h mj;skafka tys ;dmdxlfha ksid fuys § o wjia:d úm¾hdihla isÿ jk w;r" 

tu wjia:d úm¾hdih isÿ lsÍug o wka;¾ wKql wdl¾IK n,j,g úreoaOj ld¾h 

lsÍug isÿ fõ' tu ksid" imhk ;dmh m<uqj jeh jkafka wka;¾ wKql wdl¾IK 

n,j,g úreoaO ld¾h lr c,fhka bj;a ùu i|yd jk w;r" tu ksid 100 oC 
WIaK;ajfha mj;sk c,h ish,a, yqud,h njg m;ajk f;la c,fha WIaK;ajh 

by< fkdhhs' fuu wjia:dfõ § .=ma; ;dmh f,i Wrd.kakd ;dmh jdIamSlrKfha 

.=ma; ;dmh (latent heat of vaporization) kñka ye`Èkafõ'

´kEu øjhla jdIamSlrKh ùfï § .=ma; ;dmh Wrd .efkk w;r" tu jdIam 

>kSNjkh ùfï § tu .=ma; ;dmh msg flf¾'

 ² ú,hkfha úYsIAg .=ma; ;dmh 
  

9'14 rEmh 

0 oC0 oC
3.36 × 105 J

0 oC

øj c,h

1 kg
>k whsia 

1 kg

0 oC WIAK;ajfha mj;sk 

whsia 1 kg la tu 

WIaK;ajfha u øj c,h 

njg m;aùug ,nd Èh hq;= 

;dm m%udKh 3.36 × 105 J 
fõ' th whsiaj, ú,hkfha 

úYsIag .=ma; ;dmh f,i 

y÷kajkq ,efí'
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øjdxlfha mj;sk lsishï >k øjHhl tAll ialkaOhla WIaK;ajfha fjkia 

ùulska f;drj iïmQ¾Kfhkau øj njg m;a lsÍug wjYH ;dm m%udKh tu 

øjHfha ú,hkfha úYsIag .=ma; ;dmh f,i y÷kajkq ,efí'

 ² jdIamSlrKfha úYsIAg .=ma; ;dmh 

9'15 rEmh 

100 oC 100 oC

øj c,h 1 kg yqud,h 1 kg

2.26 × 106 J
100 oC WIAK;ajfha mj;sk øj 

c,h 1 kg la tu WIaK;ajfha u 

yqud,h njg m;alsÍug wjYH jk 

;dm m%udKh 2.26 × 106 J fõ' th 

øj c,fha jdIamSlrKfha úYsIag 

.=ma; ;dmh hs'

 

;dmdxlfha mj;sk øjhl tall ialkaOhla tu WIaK;ajfha fjkia ùulska 

f;drj iïmQ¾Kfhkau jdIam njg m;a lsÍug wjYH ;dm m%udKh tu øjfha 

jdIamSlrKfha úYsIag .=ma; ;dmh f,i y÷kajkq ,efí'

jdIamSlrKh iy jdIamSNjkh (vaporization and evaporation)

øjhla jdIam njg m;a ùu jdIamSlrKh (vaporization) kñka ye¢kafõ' øjhla jdIam 

njg m;a ùu ;;a;aj folla hgf;a úia;r l< yelsh' bka tlla kï ;dmdxlfha 

mj;sk øjhlg ;j ÿrg;a ;dmh iemhSfï § isÿ jk keàu hs (boiling)' wfkl 

kï ;dmdxlhg my< WIaK;ajj, § øjh l%ufhka jdIam njg m;a ùuhs' ;dmdxlhg 

my< WIaK;ajj, § øjhla jdIam njg m;aùu jdIamSNjkh (evaporation) kñka 

ye`Èkafõ' 

idudkHfhka jdIamSNjkh isÿ jkafka øjhl jd;hg ksrdjrKh jQ mDIaGfhka 

muKls' kuq;a øjhla keàfï § øj mDIaGhg háka o jdIam msg ùu isÿ úh yels h' 

øjhla keàfï § nqnq¿ oukafka tu ksidh' 

frÈ úh<d .ekSfï § iy oyäh msglsÍu u.ska wmf.a YÍr WIaK;ajh md,kh 

lr.ekSfï § m%fhdackj;a jkafka c,fha jdIamSNjkhhs' c,fha jdIamSlrKfha 

úYsIag .=ma; ;dmh ;rul úYd, w.hla .kakd ksid wmf.a ifuka msgjk oyähj, 

wvx.= c,h" jdIamSNjkh ùfï § YÍrfhka úYd, ;dm m%udKhla bj;a ù hhs'
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9'4 ;dmc m%idrKh (thermal expansion)

9'16 rEmh 

A

B
ùÿre folla fidaod tlla ;=<g wfkl oud miq Èfkl kej; 

Ndú;hg .ekSug hdfï § tla ùÿrejla ;=< wfkla ùÿrej ̂A ;=< B& 

isrù ;snqKq wjia:d Tng yuq ù we;' tjeks wjia:djl § we;=<; 

ùÿrejg isis,a c,h tlalr msg;ska ;sfnk ùÿrej WKqiqï c,h 

n`ÿkl .ss,aùfuka ùÿre fol myiqfjka .,jd .; yelsfjhs' 

ùÿre fol fufia fjkalr .; yels jkafka WKqiqï c,h oeuQ 

ùÿrej u|la úYd, ùu;a isis,a c,h oeóu ksid we;=<; ùÿrej 

u|la l=vd ùu;a ksidh'

WIaK;ajh jeä ùfï § øjHhl úYd,;ajfha isÿ jk jeä ùu ;dmc m%idrKh

(thermal expansion) f,i y÷kajkq ,efí' tkï" tys Èf.ys" j¾.M,fha fyda 

mßudfõ isÿjk jeä ùu m%idrKh hs¡ tfiau hï øjHhl WIaK;ajh wvq jk úg tys 

m%udKd;aul wvq ùu ixfldapkh f,i y÷kajkq ,efí' tkï" Èf.ys" j¾.M,fha 

fyda mrsudfõ isÿjk wvqùu ixfldapkh hs¡

9'4'1 >k øjHj, m%idrKh

>k m%idrKh wdo¾Ykh lsÍu i|yd 9'3 ls%hdldrlfuys fhfouq'

wjYH øjH ( hlv fnda,hla" th hka;ñka we;=¿ l< yels uqÿjla" wdOdrlhla" 
odylhla

 ² hlv fnda,hla iy th hka;ñka we;=¿ l< yels uqÿjla imhd f.k fnda,h 

uqÿj ;=<ska hjkak'

 ² fnda,h r;alr uqÿj ;=<ska heùug yels oehs ksÍlaIKh lrkak'

 ² kej; isis,a jQ miq uqÿj ;=<ska hlv fnda,h heùug yels oehs ksÍlaIKh 

lrkak'

9'3 l%shdldrlu

r;a lsÍfuka miq hlv fnda,h 
uqÿj ;=<ska heúh fkdyels h¡

r;a lsÍug fmr hlv fnda,h 
uqÿj ;=<ska heúh yels h¡

hlv 

fnda,h

wdOdrlh
uqÿj

(a) (b) 

9'17 rEmh - >k m%idrKh wdo¾Ykh lsÍu

fuu l%shdldrlfuka meyeÈ,s jkafka r;a jQ úg >k øjH m%idrKh jk nj;a isis,a 

jQ úg ixfldapkh jk nj;a h'
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 ² >k m%idrKfha n,mEï iy Ndú; 

 ² ,Sj,ska idok ,o lr;a; frdao jgd hlv mÜgï iú lsÍfï § ,Ss frdaofha msg; 

úIalïNhg jvd u`ola l=vd we;=<; úIaalïNhla iys;j hlv j<,a, idod 

hlv j<,a, ;=<g ,S frdaoh we;=¿ l< yels m%udKhg j<,a, m%idrKh jk 

f;la th r;a lrkq ,efí' bkamiq ,S frdaoh j<,a, ;=<g we;=¨ lr" j<,a, 

isis,a ùug i,iajkq ,efí' túg hlv j<,a, ixfldapkh ù frdaohg b;d 

fyd¢ka iú fjhs'

 ² ÿïßh ud¾.j, f¾,a mS,S folla w;r l=vd ysoeila ;nd we;af;a r;aùfï § isÿ 

jk m%idrKh ksid f¾,a mS,s Èla ù" tlsfkl .eà" ÿïßh uf.ys isÿúh yels 

weo ùu je<elaùug hs' ^9'18 rEmh&

    9'18 rEmh - f¾,a mS,s 2la w;r ysoeila ;sîu

 ² ÿrl:k lïì iy úÿ,s lïì" lKq w;r hka;ñka nqre,aj iúlrkafka mßir 

WIaK;ajh my< hk wjia:dj, ^úfYaIfhka u YS; m%foaYj,& lïìj, È." 

lKq w;r ÿrg jvd wvq jk ;rug ixfldapkh ù lïì leã hdu je<elaùu 

i|yd h' ^9'19 rEmh&

9'19 rEmh

 ² f,dayj,ska ksmojd we;s fnda;,a uQähla ùÿre fnda;,fha lg jgd ;Èka isr ù 

we;s úg uQäh u|la r;a lsÍfuka th m%idrKh lr myiqfjka .e,úh yels h'

fuhg fya;=j tlu WIaK;aj fjkil § f,day m%idrKh jk m%udKh ùÿre 

m%idrKh jk m%udKhg jvd jeä ùu h' tu ksid uQäh r;a lsÍfï § fnda;,a 

lgg jvd uQäh u|la úYd, fjhs'

 ² úÿ,s bia;s%lal" rhsia l=l¾ jeks WmlrKj, WIaK;ajh md,kh lsÍu i|yd 

fok ,o WIaK;aj fjkil § wiudk m%udKj,skaa m%idrKh jk f,day j¾. 

follska iE¥ oaúf,day má (bimetallic strip) Ndú; fõ'
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9.20(a) rEmfha fmkajd we;af;a tjeks oaúf,day máhls' th idod we;af;a wiudk 

m%udKj,skaa m%idrKh jk f,day má folla ñáhï (rivet) lsÍu u.ska tlsfklg 

iú lsÍfuks' tu máj, ñáhï l< fl<jr f,day lene,a,lg ;Èka iú lr we;s 

w;r wfkla fl<jr ksoyfia mj;shs' oaúf,day máfha WIaK;ajh by< hk úg 

tla máhla jeäfhka m%idrKh jk w;r wfkl wvqfjka m%idrKh fjhs' túg má 

fol 9'20(b) rEmfha fmkajd we;s wdldrhg jl% fjhs' 

9'20 rEmh - oaúf,day máfha ls%hdldÍ;ajh
(a) (b)

9'21 rEmfha fmkajd we;s wdldrhg oaúf,day máhg úoHq;a mßm:hla iïnkaO 

lsÍfuka WIaK;ajh hï iSudjlg jvd by< hk úg ;dmlhlg iemfhk úÿ,sh 

úikaê ùug ie,eiaúh yels h' 

;dmlh

wvqfjka m%idrKh 

jk f,day máh

jeäfhka m%idrKh jk 

f,day máh

negßh

f,day 

lene,a,

(a)

9'21 rEmh - oaúf,day máhla úoHq;a mßm:hlg iïnkaO lsÍu

(b)

>k m%idrKh m%fhdackj;a jk fjk;a wjia:d fidhd n,d tajd ms<sn| f;dr;=re 

igyka lrkak'

9'1  mejreu  
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9'4'2 øj m%idrKh

øj m%idrKh wdo¾Ykh lsÍu i|yd 9'4 ls%hdldrlfuys fhfouq'

wjYH øjH ( ùÿre mÍlaId k<hla" j¾Kj;a c,h" odylhla

 ² ùÿre mÍlaId k<hlg j¾Kj;a l< c,h mqrjd 9'22(a) rEmfha fmkajd 

;sfnk wkaoug ùÿre k<hla iys; rn¾ wenhla thg iú lrkak'

 ² ùÿre k<fha c, uÜgu i,l=Kq lrkak'

 ² ùÿre k<h WKqiqï c,h iys; n`ÿkl .s,ajd ál fõ,djla ;nd mÍlaId 

lrkak'

 ² r;aùfï § ùÿre mÍlaId k<h m%idrKh ùu ksid j¾K l< c, uÜgu B 

olajd my< hk w;r n÷fkys c,h r;ajk úg j¾K l< c,h C uÜgu 

olajd by< k.S'

9'4 l%shdldrlu

A c, uÜgu

j¾K l< 

c,h

j¾K l< c, uÜgu 

B olajd u|la my< 

nei kej; C olajd 

by<g hhs¡

A B
C

WKqiqï c,h

(a) (b)
9'22 rEmh - øj m%idrKh wdo¾Ykh lsÍu

fuys § c,fha WIaK;ajh by< hk úg m<uqj mÍlaId k<h m%idrKh fõ' túg øj 

uÜgu u|la my< nishs' kuq;a mÍlaId k<h ;=< we;s j¾K l< c,fha WIaK;ajh 

o l%ufhka jeä jk úg tu c,h m%idrKh ùug mgka .kshs' c,h m%idrKh jk 

m%udKh mÍlaId k<fha jeä jQ mßudjg jvd jeä jQ úg kej; c, uÜgu by< 

k.shs' WIaK;ajudk ieliSfï § øj m%idrKh fhdod .kakd wjia:d we;' riÈh iy 

uOHidr WIaK;ajudkj," øjfha isÿ jk mßudj jeä ùu WIaK;ajh uek .ekSug 

fhdodf.k we;' 

9'4'3 jdhq m%idrKh

jdhq m%idrKh wdo¾Ykh lsÍu i|yd 9'5 ls%hdldrlfuys fhfouq'

9'5 l%shdldrlu

wjYH øjH ( whsia" ysia fnda;,hla" neÆkhla 

 ² uQähla rys; ysia fnda;,hla whsia iy c,h msrjQ n÷kl u| fõ,djla isria 

j ;nkak' 

 ² bkamiq tys lgg 9'23(a) rEmfha fmkajd we;s mßÈ neÆkhla iïnkaO lrkak' 

 ² bkamiq tu fnda;,h bj;g f.k fjk;a ysia n`ÿkl ;nd 9'19(b) rEmfha 

oelafjk mßÈ tu n`ÿkg WKqiqï c,h mqrjkak'
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msïnqKq neÆkh

9'23 rEmh - jdhq m%idrKh wdo¾Ykh lsÍu

neÆkh

jd;h

whsia

(a) (b)

WKqiqï c,h

jd;h

 ² neÆkh u|la msïfnk wdldrh ksÍlaIKh lrkak'

 ² fnda;,h kej; bj;g f.k ál fõ,djla ;enQ úg neÆkh yelsf,k nj o 

ksÍlaIKh lrkak' 
 

whsia iys; Ndckfha ;sìh § fnda;,h ;=< jQ jd;fha WIaK;ajh 0 oC g wdikak 

fõ' WKqiqï c,h iys; Ndckfha ;enQ úg fuu isis,a jd;fha WIaK;ajh ldur 

WIaK;ajhg;a jvd by< ke.Su ksid m%idrKh fõ' fnda;,hg iïnkaO lr we;s 

neÆkh ksid tu jd;hg msg;g hd fkdyels h' tA fjkqjg neÆkh msïfí' kej; 

fnda;,h Ndckfhka msg;g .;a úg fnda;,h ;=< jQ jd;h ldur WIaK;ajhg 

meñŒu ksid ixfldapkh fõ'

fuu ksÍlaIKfhka meyeÈ,s jkafka fnda;,h ;=< jQ jd;h r;a jk úg m%idrKh 

jk nj;a isis,a jk úg ixfldapkh jk nj;a h'

9'5 ;dm ixl%duKh (heat transfer)
WKqiqï f;a fldamamhlg oeuQ f,day yekaol fl<jr w,a,d f.k isák úg th 

l%ufhka r;ajk nj oefkhs' tfukau .sksue,hlg by<ska w; we,aÆ úg w; 

WKqiqï fõ' fuys § isÿù we;af;a f,day yekao Èf.a;a" .sks oe,af,a isg by<g;a 

;dmh .uka lsÍu ksid h' fï wkaoug ;dmh tla ia:dkhl isg ;j;a ia:dkhlg 

.uka lsÍu ;dm ixl%duKh (heat transfer) f,i ye¢kafõ'

 9'24 rEmh 9'25 rEmh

f,day yekao

WKq f;a 

fldamamh

;dm ixl%duKh isÿjkafka by< WIaK;ajh iys; ia:dkhl isg my< WIaK;ajh 

iys; ia:dkhlghs' hï jia;=jl mj;sk ;dm Yla;sh f,i ye¢kafjk Yla;sh i;H 

jYfhkau mj;skafka jia;=j iE§ we;s wxY-=j, wyUq p,s;h ksid we;s jk pd,l 
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Yla;sh f,i h' fuu pd,l Yla;sh" wxY=j, W;a;drK" N%uK fyda lïmk pd,l 

Yla;sh úh yels h' ;dm ixl%duKh hkq jeä wyUq p,s;hla iys; wKq mj;sk 

^by< WIaK;ajhla iys;& m%foaYhl isg wvq wyUq p,s;hla iys; wKq mj;sk ^my< 

WIaK;ajhla iys;& m%foaYhlg pd,l Yla;sh me;sÍ hduhs'

;dm ixl%duKh isÿ jk l%u ;=kls'

(1) ikakhkh (conduction)
 (2) ixjykh (convection)
 (3) úlsrKh (radiation)
fuu l%u ms<sn|j ir,j úuid n,uq'

9'5'1 ikakhkh (conduction)
WKqiï c,h iys; fldamamhla ;=< f,dayuh yekaola oud ;enQ úg th l%ufhka r;a 

fõ' fuys f,day yekao Èf.a ;dmh ixl%duKh jkafka ikakhkh u.sks'

ikakhkh u.ska ;dm ixl%uKh jk wjia:d i|yd ksoiqka lsysmhla my; oelafõ'

 ² .sks oe,a,lg we,aÆ f,day l+rla Èf.a ;dmh .e,Su

 ² <sm u; ;enQ n`ÿkl m;=f,a msg me;af;a isg we;=¿ me;a;g ;dmh .e,Su

>k øjH ;=<ska ;dmh ixl%uKh jk m%Odk;u l%uh ikakhkh hs' 

>k øjHhl mrudKq ;Èka tlsfklg ne£ we;s ksid tAjdg øjHfha mßudj mqrd 

ksoyfia .uka l< fkdyels h' tjeks øjHj, ;dmh mj;skafka mrudKqj, lïmk 

pd,l Yla;sh f,ih' f,dayhl kï" fuhg wu;rj ksoyfia .uka l< yels ̂ uqla;& 

bf,lafg%dakj, pd,l Yla;sh f,i o ;dm Yla;sfhka fldgila mj;shs' ikakhkh 

hkq mrudKq iy bf,lafg%dakj, pd,l Yla;sh" wi< we;s wxY= iuÕ we;s jk 

.egqï ksid l%ufhka øjHh mqrd me;sÍ hEuhs' 

;dmh fyd|ska ikakhkh jk øjH ;dm iqikakdhl (heat conductors) f,i;a 

;dmh fyd|ska ikakhkh isÿ fkdlrk øjH ;dm l=ikakdhl (heat insulation) 
f,i;a ye|skafõ'

ksoiqka ( ;dm iqikakdhl -  ß§, ;U, hlv, riÈh, we¨ñkshï

   ;dm l=ikakdhl -- ,S, ma,diaála, weianeiafgdaia, ueá, f,dau

9'26 rEmh - frdìka l=re,a,d

f,dayj, mj;sk ksoyia bf,lafg%dak" f,day 

iqikakdhl ùug fya;=j fõ'

øjj, wxY= tlsfklg b;d oeäj ne£ ke;' 

tneúka øj Èf.a ;dmh ikakhkh ùu b;d 

ÿ¾j,h' c,h b;d ÿ¾j, ikakdhlhls'

frdìka kï l==re,a,d Wf.a foay WIaK;ajh ksh;j 

mj;ajd .ekSug msydgq mqïnd .ksñka msydgq iy 

YÍrh w;r jd; ia;rhla r|jd .kshs' jd;h b;d 

ÿ¾j, ;dm ikakdhlhla neúka" YS; ld,fha § 

mjd Wf.a YÍrh WKqiqïj mj;ajd .ekSug yelsfõ'  
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9'27 rEmh - iS,a u;aiHhd

iS,a u;aiHhd uq¿ Ôú; ld,h u f.jkafka iS;, c,h 

;=< h' tu ksid ikakhkh u.ska YÍrfha ksmofjk 

;dmh msg;g hEu je<elaùu i|yd Tjqkaf.a YÍrh 

jgd b;d >k fïo ;Ügqjla msysgd we;'

 ² oKavla Èf.a ;dm ikakhkh

9'28 rEmfha fmkajd we;af;a tla fl<jrlska r;a lrk f,day oKavla Èf.a ;dmh 

.uka  lrk wdldrh hs'

p,kh jk uqla;

bf,lafg%dak

lïmkh jk

mrudKq

f,day oKav

A B;dmh

9'28 rEmh - tla fl<jrlska r;a lrk f,day oKavla 

Èf.a ;dmh .,d hEu

9'28 rEmfha oelafjk f,day 

oKav A fl<jßka .sks 

oe,a,lg w,a,d r;a lrkafka 

hehs is;uq'

túg .sks oe,af,ka ,efnk 

;dm Yla;sh fya;=fjka tu 

fl<jf¾ we;s mrudKq jeä úia;drhlska hq;=j lïmkh ùug mgka .kS' Bg 

wu;rj tu fl<jf¾ wyUq f,i p,kh fjñka mj;sk uqla; bf,lafg%dakj, 

pd,l Yla;sh o jeä fõ' lïmk úia;drh jeä ùu fya;=fjka tu mrudKq hdno 

we;s mrudKq iu`. .efghs' fuu .egqï ksid tla mrudKqjlska wfkla mrudKqjg 

Yla;sh yqjudre fõ' túg tu mrudKqfõ lïmk úia;drh o u`ola jeä fõ' fuu 

l%shdj,sh oKav Èf.a A  isg B olajd ms<sfj<sska isÿfjñka oKav Èf.a ;dm Yla;sh 

.uka lrhs' wyUq f,i p,kh jk bf,lafg%dakj, p,s;h u.ska o oe,af,ka iem-

fhk ;dm Yla;sh oKav Èf.a f.k hkq ,efnhs'

9'5'2 ixjykh (convection)

9'29 rEmh 

c,h iys; îlrhl m;=<g fldkaäia leg lsysmhla oud îlrh 

r;al<fyd;a oï meyeh m;=f,a isg by<g hñka îlrh mqrd me;sÍ 

hhs' îlrfha m;=f,a we;s c,h r;ajk úg tu c,fha wxY= >k;ajh 

wvq ù by<g .uka lrhs' túg r;a lrk ia:dkhg ÿßka we;s iS;, 

c, wxY= îlrfha m;=< foig .uka lr r;a ù kej; by< k.shs'

9'30 rEmh 

fuf,i øj fyda jdhqj,g ;dmh imhk úg tajd m%idrKh ùu ksid 

>k;ajh wvq ù by<g .uka lrk w;r tu wvqj msrùug WIaK;ajh 

wvq øj fyda jdhq fyda my<g .uka lrhs' fuu l%shdj,sh ksid ;dmh 

iemhSu isÿ jk m%foaYfha isg ;dmh by<g ixl%duKh fõ' fuh 

ixjykh (convection) kñka ye¢kafõ'

.ila hg .sksue<hla we;s úg .fia by< fld< w;= fi,ùu;a tu 

fld< w;= ms,ssiaiSu;a isÿ jkafka oe,a, wjg jd;h wxY= r;a ù by< 

hEu fya;= fldgf.k h'

r;a ù by< hk wxY= Odrd ixjyk Odrd (convection currents) f,i 

ye¢kafõ'
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c,h r;a lsÍug .s,a¨ï ;dmlhla (immersion heater) fhdod .; yels wdldrh 9'31 

rEmfhka oelafõ'

(a) (b) 
9'31 rEmh - c,h r;a lsÍug .s,a¨ï ;dmlhla fhdod .; yels wdldrh

9'31(a) rEmfha fmkajd we;af;a c,h ;=< w¾O jYfhka .s,a jQ ;dmlhls' túg n`ÿfka 

by< fldgfia c,h r;a ùu blaukska isÿ fjhs' kuq;a my< fldgfia c,h r;a ùu 

fifuka isÿ fjhs' ixjyk Odrd my<g fkdhEu ksid fuu ;;a;ajh we;s jk w;r 

n÷fka c,h iïmQ¾Kfhka r;a ùug È.= ld,hla .; fjhs'

9'31(b)  rEmfha .s,ä ï ;dmlh n`ÿfka m;=<g u .s,ajd we;' túg my< isg by<g 

c,h r;a ùu isÿ fjhs' ;dmh ,nd.;a c, wxY= p,kh ùu isÿù tlsfklska wE;a ùu 

ksid c,fha >k;ajh wvq jk w;r ;dmh ,nd fkd.;a c,fha >k;ajh jeä ù mj;S' 

fuu >k;ajfhka wvq c,h n÷fka by<g;a >k;ajfhka jeä c,h n÷fka my<g;a 

.uka lrhs' fuu ixjyk Odrd .uka lsÍfï l%shdj,sh È.gu isÿ jk w;r fï ksid 

n`ÿfka c,h flá ld,hl § iïmQ¾Kfhka r;a fjhs'

uqyqÿ iq<x iy f.dv iq<x we;sjk wdldrh

   

uqyqo

f.dvìu

uqyqo wdikakfha isis,a 

jd;h f.dvìu foig

yud hEu

9'32 rEmh - uqyqÿ iq<x

uqyqÿ c,fha úYsIag ;dm 

Odß;djg jvd f.dvìu 

fmdf<dfõ úYsIag ;dm 

Odß;dj wvqh' fï ksid 

oyj,a ld,fha § iQ¾h 

;dmfhka uqyqÿ c,hg jvd 

blaukska f.dvìu r;a fjhs' 

túg f.dvìu wdikakfha 

we;s jd;h r;a ù >k;ajh 

wvq ù by<g hhs' fï ksid 

f.dvìu wdikakfha mSvkh wvq fõ' túg uqyqfoa isg f.dvìu foig jdhq m%jdyhla 

we§ ths' fuh zuqyqÿ iq<xZ f,i ye¢kafõ'
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land 
warmer

f.dvìu wdikakfha 

isis,a jd;h 

uqyqo foig

yud hEu

uqyqo

f.dvìu

9'33 rEmh - f.dv iq<x

rd;S%s ld,hg f.dvìu;a 

uqyqÿ c,h;a hk folu 

isis,a fjhs' fuys § uqyqÿ 

c,h fifuka isis,a jk 

w;r f.dvìu blaukska 

isis,a fjhs' uqyqÿ c,h 

wdikakfha we;s jd;h 

WKqiqï j mj;sk w;r 

by<ska we;s jd;h isis,a h' 

fï ksid uqyqÿ c,h 

wdikakfha we;s jd;h by<g hhs' túg uqyqo wdikakfha we;s wvq mSvkh msrùug 

f.dvìu foiska uqyqo foig iq<x we;s fjhs' fuh zf.dv iq<xZ f,i ye¢kafõ'

is;kak¡¡¡

 r;a jQ f;a fldamamhla msöfuka isis,a jkafka flfia o@
 

9'5'3 ;dm úlsrKh (heat radiation) 

9'34 rEmh

.sksue<hla wi<g .uka lrk úg WKqiqula 

oefkkafka ikakhkh fyda ixjykh u.ska 

isÿ jk ;dm ixl%duKh ksid fkdjk nj Tng 

wjfndaO lr.kakg yels h' tfia kï fuys § 

;dmh .uka lr we;af;a fjk;a l%uhlska úh 

hq;= h' .sks oe,af,a isg wjldYh ;=<ska lsrK 

f,i ^;rx. f,i& ;dmh .uka lsÍu ksid tu 

lsrK isref¾ .egqKq úg wjfYdaIKh ùfuka 

isrerg WKqiqu oefkhs'

fufia r;a jQ jia;=jl isg" mod¾:h ueÈy;a ùulska f;drj ̂ wxY=j, iyNd.s;ajhlska 

f;drj& úoHq;a pqïnl ;rx. ^wfOdarla; úlsrK& f,iska ;dmh .uka lsÍu ;dm 

úlsrKh (heat radiation) f,i ye¢kafõ' úlsrKfha § ;dmh ixl%duKhg udOHhla 

wjYH fkdfõ' ikakhkh iy ixjykh i|yd wxY+ w;HjYH fõ'

iQ¾hhdf.a isg fmd<jg lsf,daógr ñ,shk 150 la muK jQ ßla; wjldYh ;=<ska 

;dmh meñfKkafka úlsrKh u.ska h' ´kEu r;a jQ jia;=jlska úlsrKh u.ska 

;dmh msg fõ'

 ² úlsrK ;dmh wjfYdaIKh iy mrdj¾;kh

úlsrK ;dmh jia;=jla u;g m;kh jQ úg bka fldgila wjfYdaIKh jk w;r 

fldgila mrdj¾;kh fjhs' mDIaGfha r¿ fyda Tm ±uQ nj iy mDIaGfha j¾Kh"   

úlsrK ;dmh wjfYdaIKh jk m%udKh;a mrdj¾;kh jk m%udKh;a flfrys 

n,mdk idOl fõ'
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 ² w`ÿre mDIaG u.sska iy r¿ mDIaG u.ska úlsrK ;dmh wjfYdaIKh lsÍu jeäh' 

 ² È,sfik mDIaG u.ska iy iqÿ meye;s mDIaG u.ska úlsrK ;dmh mrdj¾;kh 

lsÍu b;d jeäh' 

 ² l¿ mDIaG u.ska úlsrK ;dmh b;d jeäfhka wjfYdaIKh jk w;r mrdj¾;kh 

jkafka b;d wvqfjks' 

úlsrK ;dmh wjfYdaIKh jvd;a fyd|ska isÿjkafka l¿ mdg mDIaGj,ska o, 
iqÿ mdg mDIaGj,ska o, È,sfik mDIaGj,ska o hkak fidhd ne,Sug mÍlaIKhla 

ie,iqï lrkak' ,efnk ksÍlaIK mokï lr.ksñka t<eôh yels ks.uk ,shkak'

9'2  mejreu  

 

 ² ;dm úlsrKh jeo.;a jk wjia:d

oyj,a ld,fha lS%vd lrk l%slÜ l%Svlhka iQ¾hdf,dalh ;sìh § iqÿ mdg we`ÿï 

wekao úg úlsrK ;dmfhka jeä fldgila thska mrdj¾;kh fõ' tu ksid YÍrh 

WKqiqï ùu md,kh fõ' 

YS; rgj, ñksiqka w`ÿre meye;s we`ÿï we`§fuka úlsrK ;dmh wjfYdaIKh jeä 

fjhs' tu ksid YÍr WKqiqu mj;ajd .ekSu myiq fõ' 

<sm u; ;nk wdydr msisk n`ÿka l¿ meye;s ùfuka úlsrK ;dmh jeämqr 

wjfYdaIKh lsÍfuka n`ÿka blaukska r;a fõ' 

WKq j;=r fnda;,hl we;=<; mDIaGh È,sfik f,i ilia lr w;' fnda;,h ;=<ska 

msg;g fyda msg;ska fnda;,h ;=<g fyda tk ;dm úlsrK fuu ß§ wdf,amk mDIaG 

u.ska mrdj¾;kh flfrhs'

 ² WIAK;ajh hkq jia;=jla ks¾udKh ù we;s wKqj, mj;sk uOHkH pd,l 

Yla;sh ms<sn| ñkquls'

 ² WIaK;ajh uksk WmlrKh WIaK;ajudkhhs'

 ² WIaK;ajh uksk tAll fi,aishia wxYl (oC), *erkayhsÜ wxYl (oF) iy 

fl,aúka (K) fõ'

 ² WIaK;ajh uekSfï wka;¾ cd;sl tAllh fl,aúka (K) fõ'

 ² ;dmh hkq hï jia;= folla w;r mj;sk WIaK;aj fjki fya;=fjka tla 

jia;=jl isg wfkla jia;=jg ixl%duKh jk Yla;shhs' 

 ² ;dmh hï jia;=jlg wjfYdaIKh jqj fyd;a mod¾:fha wjia:d úm¾hdihla isÿ 

fkdfjhs kï tu jia;=fõ WIaK;ajh wksjd¾hfhkau by< hhs'

 ² hï jia;=jlska ;dmh uqlaa; jqj fyd;a mod¾:fha wjia:d úm¾hdihla isÿ 

fkdfjhs kï tu jia;=fõ WIaK;ajh wksjd¾hfhkau my< hhs'

idrdxYh
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 ² ;dm Odß;dj (C) hkq hï jia;=jl WIaK;ajh tAllhlska  by< kexùug 

wjYH ;dm m%udKhhs'

 ² ;dm Odß;dfõ tAll J K-1 fyda J oC-1 fõ'

 ² úYsIag ;dm Odß;dj (c) hkq hï øjHhl tAll ialkaOhl WIAK;ajh 

tAllhlska by< kexùug ,ndÈh hq;= fyda ;dm m%udKh hs'

 ² úYsIag ;dm Odß;dfõ tAll J kg-1 K-1 fyda J kg-1 oC-1 fõ'

 ² ;dm Odß;dj" C = mc
 ² ;dm m%udKh" Q = mcθ
 ² .=ma; ;dmh hkq hï øjHhl wjia:d úm¾hdihla isÿùfï § WIaK;ajh 

fjkia fkdù ,nd.kakd fyda msg lrk ;dm m%udKhhs'

 ² ú,hkh hkq >k øjHhla øjhla njg m;aùuhs'

 ² ú,hkfha úYsIag .=ma; ;dmh hkq øjdxlfha mj;sk >k øjHhl tall 

ialkaOhla tu WIaK;ajfhau mj;sk øj njg m;a lsÍug wjYH ;dm 

m%udKh hs'

 ² jdIamSlrKfha úYsIag .=ma; ;dmh hkq ;dmdxlfha mj;sk øjhl tall 

ialkaOhla tu WIaK;ajfhau mj;sk jdIam njg m;a lsÍug wjYH ;dm 

m%udKh hs'

 ² úYsIag .=ma; ;dmfha tall J kg-1 fõ'

 ² hï øjHhla r;a jk úg tys È." j¾.M,h fyda mßudfõ isÿ jk jeä ùu 

m%idrKhhs'

 ² ;dm ixl%duKh hkq WIaK;ajh jeä ia:dkhl isg WIaK;ajh wvq 

ia:dkhlg ;dmh .uka lsÍuhs'

 ² ;dm ixl%duKh isÿjk l%u ;=k ikakhkh" ixjykh iy úlsrKhhs'

 ² ikakhkh hkq hï mod¾:hla ;=<ska wxY=fjka wxY=jg ixl%duKh fjñka 

;dmh bÈßhg .uka lsÍuhs'

 ² ixjykh hkq øj fyda jdhq r;a ùfï § >k;ajh wvq ù by< ke.Su u.ska 

;dmh ixl%duKh ùuhs'

 ² úlsrKh hkq r;a jQ jia;=jl isg mod¾:h ueÈy;a ùulska f;drj úoHq;a 

pqïnl ;rx. f,iska ;dmh .uka lsÍuhs' 
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(1) my; oelafjk jdlHj, ysia;eka mqrjkak'

  (i) WIaK;ajh uksk wka;¾cd;sl tallh '''''''''''''''''''''''''''''''''''''''''''''''''''''' 

jk w;r ;dm m%udKh uksk wka;¾cd;sl tallh '''''''''''''''''''''''''''''''''''

''''''''''''''''''' fõ'

 (ii) ksrfmaË Y=kHh iudk jkafka fi,aishia ''''''''''''''''''''''''''''''''''''''''''' gh'

(iii) .=ma; ;dmh ,nd .ekSfï § '''''''''''''''''''''''''''''''''''''''''''''''''''''' fkdjk w;r 

'''''''''''''''''''''''''''''''''''''''''''''''''''''' fjkia fõ'

(iv) udOHfha n,mEula fkdue;sj ;dmh .uka lrk l%uh ''''''''''''''''''''''''''''

''''''''''''''''''''''''''

(v)  úYsIAg ;dm Odß;dj wvq jia;= '''''''''''''''''''''''''''''''''''''''''''''''''''''' r;ajk 

w;r úYsIAg ;dm Odß;dj jeä jia;= '''''''''''''''''''''''''''''''''''''''''''''''''''''' fõ' 

(2)  fjkia øjHj,ska ksmojQ tlu yevh iy úYd,;ajh iys; fldamam foll 

WKqiqï f;a iudk m%udK mqrjd isis,a ùug ;nd we;' fldamamj, WIaK;aj 

ksYaÑ; ld, mr;rj, § uek igyka lr w|sk ,o isis,k jl% my; olajd 

we;' 

ld,h (min)

A fldamamh

B fldamamh

ldur WIaK;ajh

WIaK;ajh (oC)

0

10

20

30

40
50

60

70

80

90

100

5 10 15 20   

        (i) ñks;a;= 5 lg miq A fldaamamh ;=< we;s f;aj, WIaK;ajh fldmuK o@

        (ii) B fldamamh ;=< we;s f;aj, WIaK;ajh 30 oC olajd my; jeàug .;jk 

ld,h fldmuK o@ 

(iii) ñks;a;= 15lg miq fldamam foflys we;s f;aj, WIaK;aj fjki 

fldmuK o@

(iv) jvd;a ;dm l=ikakdhl øjHfhka ksmojd we;af;a ljr fldamamh o@

 (v) Tnf.a by; ms<s;=rg fya;=j l=ula o@

(vi) fldamam foflys wvx.= f;aj, wjidk WIaK;ajh fldmuK úh hq;= o@ 

9'3 wNHdih
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(3)  rEmfhka fmkajd we;af;a c,h wka;¾.; WKqj;=r fnda;,hla fyj;a 

;Zfudaia ma,dial=jl yrialvhl fmkquhs' 

uQäh

ß§ meye;s we;=<; ì;a;sh

WKqiqï c,h

ßla;h

msg; n÷k

(i) ;Zfudaia ma,dial=j m%fhdackhg .; yels tlsfklg fjkia wjia:d 

folla we;' tA fudkjd o@ 

 (ii) ma,dial=j ;=< 100 oC WIaK;ajfha we;s c,h 500 ml m%udKhla oud we;' 

c,h tu WIAK;ajfhau jdf.a mj;ajd .ekSug ;dm ydksh j<lajd .; 

hq;= h' tA i|yd fuys Ndú; lr we;s Wml%u fudkjd o@

(iii) 100 oC WIaK;ajfha we;s c,h 500 ml la ldur WIaK;ajhg (25 oC) 
m;aùfï § ydks jk ;dm m%udKh .Kkh lrkak (c,fha úYsIag ;dm 

Odß;dj 4200 J kg-1 K-1).
(iv) WKqiqï c,h oud ;snQ fnda;,fha c,h bj;a lr thg tlajru isis,a 

c,h oeóu fhda.H fkdfõ' fuhg fya;=j l=ula o@ 
   
(4)  (i) 100 oC WIaK;ajfha we;s c,h 10 g m%udKhla 25 oC olajd isis,a ùfï § 

msgjk ;dm m%udKh fidhkak'

 (ii) jvd;a wk;=reodhl jkafka 100 oC ys kgk c,h u.ska jk ms,ssiaiSï 

fkdj 100 oC ys we;s yqud,h u.ska jk ms,siaiSï h' fuh myokak'

(5)  bá lene,a,la ldur WIaK;ajfha we;' th r;a lrf.k hEfï § WIaK;ajh 

fjkia jQ wkaou ld,h iu`. m%ia;dr .; l< úg my; whqßka ,eî we;' 

fuu m%ia;drh wkqqj wid we;s m%Yakj,g ms<s;=re imhkak'
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ld,h (ñks;a;= )

WIaK;ajh (oC)

70

55

25

1 2 3 40

(i) ldur WIaK;ajfha w.h fldmuK o@

(ii) báj, øjdxlh fldmuK o@

(iii) bá øj ùu wdrïN jQfha r;a lsÍu wdrïN lr fldmuK ld,hlska o@

(iv) ñks;a;= 2 isg ñks;a;= 3 ld,h olajd WIaK;ajh ksh;j mej;Sug fya;=j l=ula o@

(v) 4 jk ñks;a;=fõ § bá r;a lsÍu k;r lf<a kï bka miq báj, WIaK;ajh 

fjkia jk wdldrh oelaùug o< m%ia;drhla w|skak'
  

mdßNdIsl Yío ud,dj

WIaK;ajh    - Temperature
ùÿre - riÈh WIaK;ajudkh - Glass-mercury Thermometer
ùÿre - uoHidr WIaK;ajudkh - Glass-Alcohol Thermometer
;dm Odß;dj   - Heat Capacity

úYsIAg ;dm Odß;dj  - Specific Heat Capacity

øjdxlh   -  Melting Point 
ysudxlh   -  Freezing Point

;dmdxlh   -  Boiling Point

.=ma; ;dmh   -  Latent Heat
ú,hkfha .=ma; ;dmh  -  Latent heat of fusion

jdIamSlrKfha .=ma; ;dmh -  Latent heat of vaporization
jdIamSlrKh   -  Vaporization 
jdIamSNjkh   -  Evaporation 

;dm m%idrKh   -  Thermal Expansion
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fN!;sl úoHdj

úoHq;a WmlrKj, cjh 
yd Yla;sh

tÈfkod Ôú;fha fkdfhl=;a ld¾hhka myiqfjka bgq lr .ekSug wms úoHq;a Yla;sh 

Ndú; lruq' fï iEu úg§ u úoHq;a Yla;sh fjk;a Yla;shla njg mßj¾;kh lr  

th m%fhdackhg fhdod .kq ,efí' fuu Yla;s mßj¾;kh isÿ jkafka fkdfhl=;a 

úoHq;a WmlrKj, h' fuu Yla;s mßj¾;khg Ndú; jk Wml%u wms úoHq;a WmlrK 

f,i y÷kajuq' tÈfkod Ôú;fha Ndú; jk úoHq;a WmlrK lsysmhl úoHq;a Yla;sh 

mßj¾;kh jk m%Odk Yla;s wdldr 10'1 rEmfha olajd we;'

fm%arl Wÿk

;dmh;dmh

laIqø ;rx. Wÿk

pd,l Yla;sh

fudagrh

úÿ,s fmdarKqj

;dmh

úÿ,s ;dmlh

;dmh

wdf,dalh

m%;s§mk myk rEmjdysksh

wdf,dalh iy Yíoh Yíoh

.=jka úÿ,s hka;%h

10'1 rEmh - úÿ,s WmlrK lsysmhla iy tajdfhka úoHq;a Yla;sh mßj¾;kh jk m%Odk Yla;s 

wdldr

wu;r oekqug

iuyr úoHq;a WmlrKj, uQ,sl Yla;s mßj¾;kfhka miqj fojk Yla;s 

mßj¾;khla o isÿ fõ' th wms m%fhdackhg .ksuq' WodyrKhla f,i" iQ;s%ld 

n,anfha iQ;s%ldfõ § úoHq;a Yla;sh ;dmhg mßj¾;kh ù tuÕska iQ;s%sldfõ 

WIaK;ajh jeä ù wdf,dalh msg fõ' m%;s§mk mykaj, § úoHq;a Yla;sh m<uq j 

mdrcïnq, lsrK njg;a th fojkqj oDYH wdf,dalh njg;a mßj¾;kh fõ'
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10'1 úoHq;a  WmlrKhl laIu;dj

WmlrKhl laIu;dj hkq tuÕska tAll ld,hl § isÿlrk ld¾hh nj wms oksuq' 

hdka;s%l ld¾hj, § fukau úoHq;fhka flfrk ld¾hhj, § laIu;dj hkq ld¾hh 

lsÍfï YSS>%;djhs' tkï" tAll ld,hl § isÿ jk ld¾hh m%udKh fyda ld, tAllhl 

§ jeh jk úoHq;a Yla;s m%udKhhs'

10'2 rEmh - V fjda,aàh;djlska ls%hdlrñka I Odrdjla .kakd úÿ,s WmlrKhla

V Yla;sh

I

úoHq;a WmlrKhúoHq;a Yla;s m%Njh

tneúka" úoHq;a WmlrKhla yryd V úNj wka;rhla hgf;a I Odrdjla .,k úg" 

laIu;dj fyj;a Yla;s W;ai¾ck YS>%;dj P, my; iólrKfhka fokq ,efí'

laIu;dj = úNj wka;rh × Odrdj

 P = VI

fuys úNj wka;rh" V fjda,aÜj,ska (V) o úoHq;a Odrdj" I weïmshrj,ska (A) o ukskq 

,nk úg laIu;dj" P ,efnkqfha fjdÜ (W) j,sks' 

ksoiqk 1

iQ;%sld n,anhla 12 V úNj wka;rhla yryd iïnkaO l< úg th yryd 2 A Odrdjla 

.,d hhs' n,anfha laIu;dj fldmuK o@

     laIu;dj  P = VI
   = 12 × 2 W

  P  = 24 W
n,anfha laIu;dj 24 W fõ'

ksoiqk 2

úÿ,s fmdarKqjla 230 V n, iemhqfuka ls%hd lrhs' thg 2000 W laIu;djhla 

we;akï th ls%hd lrk úg ,nd .kakd Odrdj fidhkak'

   P = VI
         2000 = 230 × I

           ∴ I = 2000
 230

= 8.69 A

fmdarKqj ,nd.kakd Odrdj 8'69 A fõ'
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úÿ,s ;dmlj, ;dmk oÕrfha ^;dmk uQ,djhjfha& we;af;a m%;sfrdaOlhla muKla 

ksid jeh jk Yla;sh  mßj¾;kh jkafka ;dmhg mu‚' fjk;a WmlrKj, § 

tys we;s m%;sfrdaOh ksid úoHq;a Yla;sfhka fldgila ;dmhg;a b;sß fldgi fjk;a 

Yla;sj,g;a mßj¾;kh fõ'

10'2 úoHq;a WmlrKj, § jeh fjk úoHq;a Yla;sh

laIu;dj hkq hï WmlrKhl Yla;sh jeh ùfï YS>%;djhs' ke;fyd;a tAll ld,hl 

§ jehfjk Yla;s m%udKh hs' tneúka úoHq;a WmlrKhla Ndú; lrk ld,h wkqj 

thska jeh fjk uq¿ úoHq;a Yla;s m%udKh fjkia fõ'

tAll ld,hl § jeh fjk úoHq;a Yla;sh P jk úg t ld,hl § jeh fjk uq¿ 

úoHq;a Yla;s m%udKh  Pt fõ' jeh fjk uq¿ Yla;s m%udKh E kï"

E = Pt

P fjdÜj,ska (W) o t ;;amrj,ska (s) o uksk úg uq¿ úoHq;a Yla;sh E ,efnkqfha 

cQ,aj,sks (J)'

P = VI fyhska" by; iïnkaO;dfõ P fjkqjg  VI wdfoaY l< úg"

E = Pt = VIt 

uq¿ úoHq;a Yla;s m%udKh = úNj wka;rh × Odrdj× ld,h

E = VIt 

úoHq;a WmlrKhl § jeh fjk uq¿ úoHq;a Yla;sh fidhd .ekSug E = VIt
iïnkaO;dj o Ndú; l< yels h' 

ksoiqk 1

fudag¾ r:hl m%Odk ,dïmqj 50 W fõ' fuu ,dïmqj meh 1 
1
2 la o,ajd ;enQ úg jeh 

fjk úoHq;a Yla;sh fidhkak'

 E  =  Pt
E = 50 × 1.5 × 60 × 60 J
E = 270 000 J 

jeh fjk úoHq;a Yla;sh 270 000 J fõ
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ksoiqk 2

6 V nhsisl,a úÿ,s n,anhla 0.6 A  Odrdjla ,nd .kS' fuu n,anh ñks;a;= 5la oe,a 

jQ úg jeh fjk úoHq;a Yla;sh fldmuK o@

E = VIt
E = 6 × 0.6 × 5 × 60
E = 1080 J

jeh fjk úoHq;a Yla;sh 1080 J fõ'

10'3 úoHq;a WmlrKj, ld¾hlaIu;dj yd n,Yla;s ixrlaIKh

fndfyda wjia:dj, tlu ld¾hhla bgq lr .ekSu i|yd úúO WmlrK Ndú; 

l< yels fõ' wdf,dalh ,nd .ekSug iQ;%sld n,an" m%;s§mk myka ng" iqixyss; 

myka (CFL) LED myka wmg Ndú; l< yels h' fuys § jvd ld¾hlaIu f,i                                                             

wdf,dalh ,nd.; yels WmlrKh f;dard .ekSu" n,Yla;sh b;sß lr .ekSug 

Woõ fõ' wdikakj iudk wdf,dal m%udK ,nd fok n,an j¾. lsysmhl laIu;d 

lsysmhla iy n,anfha wdhq ld,h 10'1 j.=fõ oelafõ'

j.=j 10'1 - n,an j¾. lsysmhl laIu;dj iy wdhq ld,h

wdf,dal m%Njh laIu;dj wdhq ld,h

iQ;%sld n,anh 60 W 1200 h

m%;s§mk ng 22 W 3000 h
CFL 11 ~ 13 W 8000 h
LED 6 ~ 8 W 50 000 h

10'1 j.=j wkqj wdf,dalh ,nd .ekSug LED n,an Ndú;h b;du jdisodhl nj 

fmfka' n,an ñ, § .ekSug l< hq;= uQ,sl úhou jeä ksid ,xldfõ LED n,an 

Ndú;h iSud ù we;'

fuf,iu" úÿ,sh Ndú; lr wdydr msiSu i|yd Ndú; lrk Wÿkaj, ;dmh         

wmf;a hEu ksid ld¾hlaIu;dj wvq fõ' ;dmk oÕr Ndú; jk mer‚ Wÿka 

ld¾hlaIu;dfjka wvqu fõ' c,h r;a lsÍu jeks lghq;aa;la i|yd b;du ld¾hlaIu 

jkqfha .s,a¨ï ;dmlhhs' tys ;dmk oÕrfha WmÈk uq¿ ;dmhu c,hg ,eîu fuhg 

fya;= fõ' ;dmk M,l (Hot Plate) iys; Wÿka ^WodyrK(- n;a msisk& ;dm ydks 

ùu wvq ksid jvd ld¾hlaIu fõ' laIqø ;rx. Wÿka (Microwave Oven) iEu wdydr 

msiSula i`oyd u Ndú;h wiSre jqj o ;dmh ksmojkafka wdydrh ;=< §  fyhska b;du 

ld¾hlaIu fõ' fuhg wu;rj jeä ld¾hlaIu;djla we;s fm%arl Wÿka (Induction 
Cooker) oekg fjf<|fmd<g meñK we;' fuys § Wÿfkka kslafuk úp,H pqïnl 

lafIa;%h u.ska nÿfka m;=< u; muKla ;dmh cks; lrkq ,efí'
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wu;r ±kqug

lef;dav lsrK k< (CRT) Ndú; jk mer‚ rEmjdyskSj,g jvd LCD ;srh iys; 

rEmjdyskSj, Yla;s mßfNdackh wvq h' LCD ;srh" LED j,ska wdf,dalj;a lrk 

b;d wvq laIu;djla we;s rEmjdyskS hka;%, LED rEmjdyskS f,i fjf<`ofmdf<a 

y÷kajkq ,efí' 

tfiau ksjig isis,i ,nd .ekSu i|yd iS,Sx úÿ,s mxldj,g jvd fïi úÿ,s mxld 

Ndú;h jvd ld¾hlaIu fõ' yels iEuúg u wvq n,Yla;shla mßfNdackh lrñka 

jvd ld¾hlaIu j wjYH ld¾hh bgqlr .ekSug iqÿiq WmlrKhla Ndú; lsÍu 

wkd.; n,Yla;s w¾nqoh wvqlr .ekSu i|yd Woõ fõ'

hï úÿ,s WmlrKhlg iemfhk úoHq;a Yla;sfhka 40%la ;dmh f,i wmf;a 

hkafka hehs is;kak' túg wod< ld¾hh i|yd jehjkafka 60%ls' tkï tu úÿ,s 

WmlrKfha ld¾hlaIu;dj 60%ls' wm W;aiql úh hq;af;a ;dmh ,nd .kakd 

wjia:djl § yer úÿ,sh" ;dmh f,i wmf;a hEu yels ;dla wvq lr .ksñka" Wmßu 

f,i iemfhk úoHq;a Yla;sfhka ld¾h lr .ekSug h' frÈ ue§u i|yd úÿ,s 

bia;sßlal Ndú;fha § i;shlg wjYH frÈ tljr ue| .ekSfuka bia;sßlalfha 

uQ,sl r;alsÍug hk úÿ,sh b;sß fõ' ksjfia we;s úÿ,s myka wkjYH úg ksjd oeñh 

hq;= h' tfiau wdf,dalh wjYH m%udKhg muKla ,nd fok jeä ld¾hlaIu;d we;s

(LED, CFL) úÿ,s nqnq¿ Ndú; l< hq;= h'

ksfjiaj, Ndú; jk úoHq;a WmlrK f,aLkhla ilid tAjdfha úoHq;a laIu;dj tAjd 

bÈßfhka olajkak ^fï i|yd WmlrKfha w,jd we;s msßú;r i`oyka f,an,h fyda 

WmlrKh iu`. ,efnk Wmfoia m;%sldj Wmldr lr.; yels h' tfia fkdyels 

wjia:djl jeäysáhl=f.a iydh ,nd .kak&'

mejreu  10'1

10'4 .Dy úoHq;a mßm:

ksjfia we;s úÿ,s WmlrK ls%hd lsÍug wjYH úÿ,sh ,nd .kafka cd;sl úÿ,s         

n, cd,fhks' úÿ,s n,d.drj,ska ckkh lrk úoHq;a Yla;sh wêlr mßKdul 

u.ska 132 kV fyda 220 kV jeks by< úNjhlg kxjd cd;sl úÿ,s n, cd,h u.ska 

Èjhsk mqrd fnod yßkq ,efí' cd, Wmfmd< fyj;a Wm fnodyeÍfï uOHia:dkj, 

§ kej; 33 kV fyda 11 kV olajd úNjh wvqfldg wjidkfha § ksjig 230 V 
úNjfhka imhkq ,efí' fuh m%;Hdj¾; úÿ,shla jk w;r tys ixLHd;h 50 Hz 
fõ' ksjil úÿ,s iemhqu ,nd § we;s wdldrh 10'3 rEmfhka oelafõ'
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10'3 rEmh - ksjil úÿ,s iemhqu ,nd § we;s wdldrh

A  - fnodyeÍfï /yeka      B - fiajd /yeka

C  - wêOdrd mßm: ì¢kh ^fyda fiajd ú,dhlh& D - úÿ,s ógrh

E  - fjkalrKh ^fyda ú,dhlh iys; m%Odk iaúÉph&   

F  - fYaI Odrd mßm: ì¢kh (RCCB) fyj;a mekakqï iaúÉph

G  - isÕs;s mßm: ì¢kh (MCB) fyda ú,dhlh   H - iaúÉph

I  - flfjks msgqjdk     J - N+.; ikakdhlh

K  - úÿ,s myk

ksjig fuu úÿ,sh imhkq ,nkafka iÔù (live) iy WodiSk (neutral) /yeka 

f,iska ye¢kafjk /yeka folla iys; fiajd /yekla u.sks' fuu /yeka fol 

yryd ,efnk úoHq;a Odrdj ksfji ;=< we;s mßm:hla yryd wjYH WmlrKj,g       

iemfha' 

fiajd /yeka

wêOdrd 

mßm: ì¢kh

úÿ,s ógrh

mdßfNda.sl 
tAllh

fjkalrKh
fYaI Odrd 

mßm: ì¢kh
isÕs;s mßm: 

ì¢kh

ksjfika msg; ksji we;=<; úÿ,s mßm: fj;
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.Dy úoHq;a mßm:hl rEm igykla 10'4 rEmfha fmkajd we;' 

10'4 rEmh - .Dy úÿ,s mßm:hl ieliqu

L

N

N1

N1

N2

N3

N4

N5

L1 L4L3L2 L5

MCB

RCCB ^mekakqï iaúÉph&

wêOdrd 

mßm: 

ì¢kh

úÿ,s ógrh

fjkalrKh

n,an

foux 

iaúÉp

ksjfia 

N+.;h

;ksux 

iaúÉp

mdßfNda.sl 

tAllh

N

E

E
E

L

L1

úfnÿï 

fmÜáh

flfjksh

10'4'1 .Dy úoHq;a mßm:hl Wmdx. 

 ² wêOdrd mßm: ì¢kh ̂fyda fiajd ú,dhlh& (overload circuit breaker or fuse)

ksjig iemfhk úÿ,sh m<uqj iÔù /yekg iúfldg we;s wêOdrd mßm: ì¢kh 

^10'5(a) rEmh& yryd hhs' fuh 40 A muK Wmßu Odrdjlg .,d hd yels f,i 

ilia fldg we;' 40 A j,g jvd úYd, Odrdjla .,d .sh úg mßm: ì¢kh u.ska 

Odrdj úikaê lrhs' fuys ,Sjrh by<g oeóu u.ska kej;;a úÿ,sh ixê l< yels 

h' mer‚ .Dy úoHq;a mßm:j, fï fjkqjg fiajd ú,dhlhla ^10'5(b) rEmh& Ndú; 

lrkq ,eî h' fuys we;s Bhï iy áka ñY% f,dayhlska ;kd we;s isyska lïìh 

kshñ; Odrdjg jvd jeä Odrdjla .,d hk úg r;a ù ú,hkh ù mßm:hg úÿ,sh 

,eîu kj;S ^úikaê fõ&' fuu ú,dhl lïìh msÕka ueá w,a¨jl fyda msÕka ueá 

k<hla ;=< iú lr we;'

wêOdrd mßm: ì¢kh u.ska fyda fiajd ú,dhlh u.ska fyda úikaê jkqfha iÔù 

/yek mu‚' wêOdrd mßm: ì¢khla 10'5(a) rEmfhka o fiajd ú,dhlhla 10'5(b)
rEmfhka o oelafõ'

10'5 rEmh - (a) wêOdrd mßm: ì¢kh" (b) fiajd ú,dhlh

(b)(a)
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 ² úÿ,s ógrh

ksjig iemfhk úÿ,sh" mßfNdack m%udKhg wkqj mdßfNda.slhdf.ka uqo,a 

wh lrkq ,efí' Ndú; jk úoHq;a Yla;s m%udKh lsf,dafjdÜ meh (kWh) j,ska 

ógrfha igyka fõ' wêOdrd mßm: ì¢kh fyda fiajd ú,dhlh yryd meñfKk 

iÔù /yek;a" WodiSk /yek;a ó<Õg iïnkaO jkqfha úÿ,s ógrhg hs' ógrfhka 

msg;g meñfKk iÔù /yek yd WodiSk /yek B<Õg iïnkaO lr we;af;a 

fjkalrKhg h' úÿ,s ógrhla 10'6 rEmfhka oelafõ'

10'6 rEmh - úÿ,s ógrhla

wêOdrd mßm: ì¢kh  iy úÿ,s ógrh fiajd odhlhdg 

^úÿ,sn, uKav,hg fyda úÿ,sn, iud.ug& wh;a foam<la 

jk w;r tAjd iïnkaO .eg¨jl § fiajd odhlhdg oekqï 

§ .eg¨j úi|d .; hq;= h' 

 ² fjkalrKh (isolator) fyda m%Odk ú,dhlh iys; m%Odk iaúÉph (main switch)

.Dy úoHq;a mßm:fha" fjkalrKfha isg bÈßhg we;s ish¨ WmlrK mdßfNda.slhd 

i;= tAjd fõ' úÿ,s ógrfhka miqj iÔù /yek iy WodiSk /yek fjkalrKhla 

(Isolator) yryd .uka lrhs' fjkalrKh 30 A wêOdrd mßm: ì¢khla f,i o l%shd 

lrk w;r wjYH ´kEu wjia:djl fuys we;s oaúO%ej iaúÉp ,Sjrh my<g oeóu 

u.ska ksjfia úÿ,s mßm: iÔù (L) iy WodiSk (N) /yeka iuÕ we;s iïnkaO;d 

lmd yßhs' 

mer‚ .Dy úÿ,s mßm:j, fï fjkqjg 30 A ú,dhlhla yd oaúO%ej iaúÉphlska 

ieÿï ,;a m%Odk iaúÉphla (main switch) Ndú; lrkq ,eî h' fjkalrKh u.ska 

iÔù iy WodiSk hk /yeka folu úikaê l< yels h' ksji ;=< hï w¨;ajeähd 

lghq;a;la i|yd úÿ,sh úikaê lsÍu fuu fjkalrKh u.ska l< yels h' .sks 

.ekSula jeks yÈis Wjÿrl § úÿ,sh úikaê lrkq ,nkafka fjkalrKh u.sks' 

fjkalrKhl ndysr fmkqu 10'7(a) rEmfhka o m%Odk iaúÉphl mßm: igykla 

10'7(b) rEmfhka o oelafõ' 

ksji 

;=<g

oaúOej 

iaúÉph

10'7 (a) rEmh - fjkalrKhl 

 ndysr fmkqu

N NL L
ksji 

;=<g

30 A 
ú,dhlh 

(fuse)
oaúOej 

iaúÉph

10'7 (b) rEmh - m%Odk iaúÉphl mßm: igyk
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 ² fYaI Odrd mßm: ì¢kh (Residual Current Circuit Breaker - RCCB)
fyj;a mekakqï iaúÉph (trip switch)

fjkalrKfhka miq iÔù iy WodiSk /yeka fYaI Odrd mßm: ì¢khlg (RCCB)
fyj;a mekakqï iaúÉphg (trip switch) iïnkaO lrkq ,efí' fYaI Odrd mßm: 

ì¢khla iú lsÍfï wruqK jkafka ksjfia isák mqoa.,hka úÿ,s ier je§ulska 

wdrlaId lr.ekSu h' úÿ,s WjdrKhl ndysr f,day wdjrKhlg fyda fmdf<djg úÿ,s 

ldkaÿùula fyda wêl Odrdjla .e,Sula we;s jk wjia:dj, § fYaI Odrd mßm: ì¢kh 

u.ska iajhxlS%hj mßm:h úikaê lrkq ,efí' fuh o oaú O%ej iaúÉphls' fYaI Odrd 

mßm: ìÈkhl ndysr fmkqu 10'8(a) rEmfhka o tys mßm: igyk 10'8(b) rEmfhka 

o oelafõ'

fidAÈis 

fnd;a;u

N

N

L

L

R

N

N

L

L

R

10'8 rEmh - (a) fYaI Odrd mßm: ì¢kh fyj;a mekakqï iaúÉphl ndysr fmkqu yd 

(b) o< mßm: igyk

(a)

(b)

idudkH iaúÉphl ,Sjrh my;g l< úg ixjD; (ON) jk w;r by; i|yka 

iaúÉpfha iaúÉp ,Sjrh by<g l< úg ixjD; fõ'

 ² úfnÿï fmÜáh (distribution box)

ksjfia mßfNdackh i|yd úÿ,sh fnod yefrkafka úfnÿï fmÜáh u.sks' tu.ska 

fnodyßk úÿ,sh wdf,dal mßm: iy flfjks mßm:j,g iemfha' idudkH 

ldurj,g wjYH úÿ,s n,an oe,aùug m%udKj;a úÿ,sh wdf,dal mßm:j,g iemfha' 

wdf,dal mßm:hlg ,nd .; yels Wmßu Odrdj 6 Ag iSsudfldg we;' uq¿;ekaf.h 

jeks úÿ,s ;dml" úÿ,s fmdarKq wdÈ wêl Yla;sh ,nd.kakd WmlrK we;s mßm: 

flfjks mßm:j,g iïnkaO flf¾' fuhska 13 A muK Odrdjla mßfNdackh 

i|yd myiqlï iemfha' is`.s;s mßm: ì¢k fh¥ kj úfn÷ï fmÜáhl mßm: 

igykla 10'9(a) rEmfhka o ú,dhl fh¥ mer‚ úfn÷ï fmÜáhl mßm: igykla 

10'9(b) rEmfhka o oelafõ'
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(a)

MCB
iaúÉp ,Sjr

ksh o~q (Bus Bars)

L1
N1

N2

N3

N4

N5

N

L

L2 L3 L4 L5

L1

N1

L2

N2

L3

N3

L4

N4

L5

N5

ú,dhlh

fYaI Odrd 
mßm: 

ì¢kfhkaa 
fyda mekakqï 
iaúÉpfhka

ksh ovq 
(Bus Bars)

(b)

L

N

10'9 rEmh - (a) is`.s;s mßm: ì¢k fh¥ kj úfnÿï fmÜáhl mßm: igykla 

     (b) ú,dhl fh¥ mer‚ úfnÿï fmÜáhl mßm: igykla

 ² isÕs;s mßm: ì¢k (miniature circuit breaker -MCB) iy ú,dhl (fuses)

úfnÿï fmÜáh ;=< tla tla mßm:hg úÿ,sh imhk isÕs;s mßm: ì¢k (miniature 
circuit breaker) iúfldg we;' isÕs;s mßm: ì¢k u.ska tys oelafjk kshñ; Odrdjg 

jvd jeä Odrdjla mßm:fha .,d .sh úg iaúÉp ,Sjrh my;g jeà iajhxl%Shj 

mßm:h úikaê lrhs' fï ksid uq¿ ksjfiau úÿ,s úikaêùula isÿ fkdjk w;r 

wod< mßm:fha muKla úÿ,s iemhqu ke;s fõ' wdf,dal mßm:hl 6 A f.k hd 

yels MCB Ndú; lrkq ,efí' flfjks mßm:j, 13 A f.k hd yels MCB Ndú; 

lrkq ,efí'

wdf,dal mßm:hlg úÿ,s n,an iy 6 A fmakq folla muKla iú l< yels w;r 

flfjks mßm:hlg fmakq muKla iúl< hq;= h' 10'10 rEmfhka ±lafjkafka 

ú,dhl w,a¨jla iy MCB tll ndysr fmkquhs' 

10'10 rEmh - ú,dhl iy MCB ndysr fmkqu

(b) MCB

iaúÉph

 (a) ú,dhlh  

ú,dhl lïìh

msÕka ueá 

fmakqj

ú,dhl 

w,a¨j

MCB úfYaIfhka ieliQ úfnÿï fmÜáfha iúl< yels h' fuu MCB u.ska" úÿ,sh 

¨yqj;a ùul § jeä Odrdjla .,d f.dia mßm:fha we;s úÿ,s flan, r;a ù .sks 
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.ekSï muKla je<fla' mqoa.,hl=g úÿ,s ier je§ul § MCB ls%hd;aul fkdjk 

fyhska bka wdrlaIdjla fkd,efí' 

mer‚ .Dy úoHq;a mßm:j, MCB fjkqjg ú,dhl Ndú; lrkq ,eî h' wdf,dal 

mßm:hl 6 A MCB fjkqjg 5 A ú,dhl Ndú; úh' 13 A MCB fjkqjg 15 A
ú,dhl Ndú; úh' ú,dhl oeù .sh úg tys ueá w,a¨j .,jd w¨;a ú,dhl 

lïìhla fhÈh hq;= ùu lrorldÍ lghqla;la fyhska oeka ú,dhl Ndú;h bj;a 

fjñka mj;S' iEu úgu MCB fyda ú,dhl fyda fhÈh hq;af;a iÔù (L) /yekghs' 

kj .Dy úoHq;a mßm:j, fjkalrKh" fYaIOdrd mßm: ì¢kh yd úfnÿï fmÜáh 

tlu wdjrKhla ;=< iú fldg we;' fuh mdßfNda.sl tAllh f,i y÷kajkq ,efí'

mdßfNda.sl tAllhla 10'11 rEmfhka oelafõ' 

10'11 rEmh - mdßfNda.sl tAllhla

fjkalrKh

fYaI Odrd 

mßm: ì¢kh

isÕs;s mßm: 

ì¢kh

wu;r oekqug

ksjig iemfhk úÿ,s /yeka foflka tlla ksjig úÿ,sh fnodyßk wjlr 

mßKdulh wi< § fyd¢ka N+.; lrkq ,efí' túg wfkla /yek iy fmdf<dj 

w;r 230 V úNj wka;rhla we;s fõ' N+.; lrk ,o /yek Y+kH úNjfha mj;S 

^fmdf<dfõ úNjh Y+kH f,i i,lkq ,efí&' oeka fmdf<dj u; isákakl= N+.; 

fkdl< /yek iam¾Y l<fyd;a Tyqf.a YÍrh yryd 230 V úNj wka;rhla yg 

.kakd fyhska Tyqg úÿ,s ier jefohs ^úÿ,s ier je§u f,i i,lkafka YÍrh 

yryd úÿ,s Odrdjla .e,Su ksid isÿjk wk;=rhs&' YÍrh yryd 50 mA Odrdjla 

.,d hEu m%n, úÿ,s ier je§ula jk w;r 100 mA Odrdjla .,d hEu urKh 

le|jk úÿ,s ier je§ula fõ' N+.; fkdl< /yek iam¾Y lsÍu úÿ,s ier je§ug 

fya;= jk fyhska tu /yek zziÔùZZ /yek (live) f,i ye¢kafõ' N+.; l< 

/yek ìu isg iam¾Y lsÍu u.ska YÍrh yryd úNj wka;rhla we;s fkdjk ksid 

tu /yek zzWodiSkZZ (neutral) /yek f,i ye`oskafõ'
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fuf,i tla /yekla iÔù /yekla  njg m;a fldg we;af;a ksjfia úÿ,s ier 

je§u ksid isÿúh yels wk;=re j<ld,Su i`oyd we;s fYaI Odrd mßm: ì¢kfha 

ls%hdldÍ;ajhg th wjYH fyhsks' ksjfia ´kEu ia:dkhl § iÔù lïìh N+.; 

jqjfyd;a th yryd .,k Odrdj ksid fYaI Odrd mßm: ì¢kh ls%hd;aul ù  

ksjfia úÿ,sh lmd yef¾' fYaI Odrd mßm: ì¢kh úoHq;a pqïnl fm%arKh u.ska 

ls%hd lrk w;r 35 mA muK Odrdjla fmdf<djg ldkaÿ jQ úg RCCB ls%hd;aul 

ù ksjfi úÿ,sh lmd yef¾' 

fuhg wu;rj 30 A muK Odrdjla ksfji ;=<g .,d .sh fyd;a ^¨yqj;a ùul 

§& fYaI Odrd mßm: ì¢kh u.ska ksjfia úÿ,sh úikaê fõ' wl==Kla we;sùfï § 

RCCB u.ska úÿ,sh lmd yeÍu iuyr úg isÿ jk kuqÿ tu.ska wl=Kq wdrlaIdjla 

iy;sl fkdflf¾'

 ² iaúÉp (switches) iy flfjks (plug sockets)

;ks iaúÉph iaúÉp y;r

10'12 rEmh - iaúÉp

.Dy úoHq;a mßm:fha we;s m%Odk wx.hla jkafka 

n,anj,g úÿ,sh iemhSu kj;d,Sug Ndú; 

lrk iaúÉphka fõ' fïjd ;ks iaúÉp f,i 

fyda iaúÉp lsysmhla tlu weiqreul isák fia 

ilid we;' iEu n,anhla u ;ks ;ksj oe,aúh 

yels mßÈ iaúÉp mßm:hg iïnkaO flf¾'

10'13 rEmh - iaúÉph iys; 

flfjksh

mßm:fha we;s wfkla jeo.;a Wmdx.h jkafka flfjkshhs 

(plug socket). fïjdg iÔù /yek (L)" WodiSk /yek (N) 
iy ksjfia fjku N+.; fldg we;s N+.; /yeklaa (E) 
iïnkaO fõ' ;=kal+re fmakqjl (three pin plug) m%udKfhka 

úYd, w.%h WmlrKfha ndysr f,day wdjrKhg iïnkaO 

jk w;r flfjkshg iïnkaO l< úg th ksjfia N+.; 

lïìhg iïnkaO fõ' úÿ,s ldkaÿ ùul § isÿ jk úÿ,s 

ierje§ulska wdrlaId ùug fhdod we;s mekakqï iaúÉpfha 

ls%hdldÍ;ajhg fuu iïnkaO;dj ;sîu wksjd¾h fõ' kùk úÿ,s WmlrK iuyrla 

úÿ,sh ldkaÿ fkdjk ma,diaálaj,ska ndysrj wdjrKh fldg we;s úg thg úÿ,sh 

iemhSug fol+re fmakq Ndú; fõ' fïjd N+.; /yekg iïnkaO ùula ke;'
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fol+re fmakq ;=kal+re fmakqjla

10'14 rEmh - fmakq j¾. lsysmhla 

 ² iïnkaOl /yeka

fï i|yd wod< Odrdj /f.k hEug yels m%udKfha yrialv lafIa;% M,hla we;s 

;U lïì Ndú; fõ' 5 A  fyda 6 A wdf,dal mßm: i|yd 1 mm2 yrialv j¾.M,h 

we;s ^úIalïNh 1'13 mm& ;kss lïìhlska hq;a /yekla o 15 A fyda 13 A flfjks 

mßm: i|yd 1.5 mm2 iM, yrialv j¾.M,hla we;s lïì 7lska hq;a /yekla o 

Ndú; flf¾' 

iÔù lïìh ye¢k .ekSu i|yd ÿUqre meye;s PVC wdjrKhla o WodiSk lïìh 

ye¢k .ekSu i|yd ks,a meye;s PVC wdjrKhla o Ndú; lrkq ,efí' uq,a ld,fha 

§ fï i|yd ms<sfj<sska r;= yd l¿ j¾K Ndú; lrkq ,eî h' N+.; lïìh i|yd 

fld< j¾Kh fhdod .efka'

10'4'2 .Dy úoHq;a mßm: iïnkaOh 

.Dy úoHq;a mßm:fha we;s iEu n,anhla yd flfjkshla u iudka;r.;j iïnkaO 

lrkq ,efí' iEuúg u iaúÉp iú úh hq;af;a iÔù /yekg hs' fï ksid iaúÉph 

újD; (OFF) lr we;s úg n,an mßm:h iam¾Y lsÍfuka úÿ,s ier je§ula we;s 

fkdfõ'

flfjks mßm: 13 Ag Tfrd;a;= fok /yekaj,ska ks¾udKh lrkq ,efí' fuys 

flfjks muKla iú lrk w;r idudkH ksfjiaj, uq¿;ekaf.h fuf,i ks¾udKh 

flf¾'

iuyr wjia:dj, § flfjks mßm:" j,h mßm:h f,i iïnkaO flf¾' 10'15 

rEmfha oelafjkafka tjeks j,h mßm:hls' fuu l%ufha § iEu flfjkshlg u 

ud¾. follska /yeka folla yryd Odrdj .,k ksid wvq úIalïNhlska hq;= /yeka 

Ndú; l< yels fõ'
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10'15 rEmh - j,h mßm:h

N

N
E E

E

E
N

N

N

L

L L

L

LE

10'4'3 .Dy úoHq;a mßm:fha we;s wdrlaIl mQ¾fjdamdh

uQ,sl jYfhka .Dy úoHq;a mßm:hl wdrlaIl mQ¾fjdamdh folla mj;S' fïjd kï 

fYaI Odrd mßm: ì¢kh yd MCB fyda ú,dhlh hs'

 ² fYaI Odrd mßm: ì¢kh - RCCB ^fyda mekakqï iaúÉph&  

fYaI Odrd mßm: ì¢kh u.ska flfkl=g úÿ,s ier je§ul § fyda WmlrKj, 

úÿ,sh ldkaÿùul § úÿ,sh lmd yefrhs' fuys § uq¿ ksjfiys u úÿ,sh úikaê fõ' 

fuhg wu;rj uq¿ ksjig u ,nd .kakd Odrdj 30 A j,g jvd jeä jQ úg úÿ,sh 

lmdyeÍu isÿ fõ' fï ksid m%Odk /yeka r;aùu ksid we;s jk .sks .ekSï je<fla'

 ² MCB fyda ú,dhl

fïjd u.ska tu mßm:h ;=< wêOdrd .e,Su je<flk w;r fuf,i wêOdrd .e,Su 

ksid hï mßm:hl .sks .ekSula yg .ekSu o je<fla' úÿ,s ldkaÿ ùula ksid jk 

wk;=re fyda úÿ,s ier je§ula ksid jk wk;=rej,g ú,dhl fyda MCB u.ska 

wdrlaIdjla fkd,efí'

fï ´kEu Wml%uhla u.ska ksjfia fyda mßm:hl úÿ,sh úikaê jQ úg m<uqj 

wêOdrd mßm: ì¢kh újD; (OFF) l< hq;= h' bkamiq fYaI Odrd mßm: ì¢kh fyda 

wod< MCB ys  ,Sjrh by<g oud (ON) kej; wêOdrd mßm: ì¢kh ixjD; (ON) 
l< hq;= h' túg o úÿ,s iemhqu lmdyef¾ kï úÿ,s ld¾ñlhl= ,jd jro ksjerÈ 

lr.; hq;= h'

fuhg wu;rj my; i|yka mQ¾fjdamdhka wdrlaIdj i|yd wkq.ukh lsÍu b;d 

jeo.;a fõ'

 ² ú,dhl fh§fï § mßm:hg kshñ; jQ 6 A fyda 13 A ú,dhl lïì muKla  

fhÈh hq;= h'

 ² nyq fmakqjla (multi plug) u.ska tlu flfjkshg thg oeßh yels Wmßu           

Odrdjg jvd jeä Odrdjla ,nd .kakd fia WmlrK lsysmhla iïnkaO fkdl< 

hq;= h'
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 ² flfjksj,g iqÿiq fmakq yer /yeka we;=¿ fkdl< hq;= h' 

 ² frÈ ue§fï § úÿ,s bia;sßlalh Ndú; lrk úg rn¾ m,ila u; isàu fyda rn¾ 

mdjyka me<§u l< hq;= h' Ys;lrKh bÈßfha o rn¾ m,ila fh§u wdrlaId 

iys; h'

 ² wêOdrd mßm: ì¢kh fyda m%Odk iaúÉph u.ska úÿ,sh úikaê lsÍfuka f;drj 

kdk ldur jeks f;; iys; ia:dkj, oeù .sh úÿ,s n,an udre lsÍu wdÈ 

lghq;= fkdl< hq;= h'

 ² úÿ,s WmlrK Ndú; fkdlrk úg flfjksfhka fmakqj .,jd ;eìh hq;= h'

 ² ;Èka wl=Kq we;s wjia:dj, yelsskï .=jka úÿ,s wdodhl" TV wdÈh wod< 

mßm:fhka úikaê fldg ;eìh hq;= h' tjeks wjia:dj, w;HjYH fkdjk 

úÿ,sh Ndú; lsÍïj,ska yels;rï je<lsh hq;= h (RCCB u.ska wl=Kqj,ska 

wdrlaIdjla fkd,efí)'
 ² YÍrh f;ó we;s úg úÿ,s WmlrK mßyrKh fkdl< hq;= h' f;;a jQ w;aj,ska 

úÿ,s iaúÉp oeóu fkdl< hq;= h'

 ² úÿ,s n,h weK ysá úg ksjfia úÿ,s WmlrKj, iaúÉp ixjD; (ON) fkdl< hq;= 

h'

 ² .sks .ekSula isÿjk wjia:djl § jydu wêOdrd mßm: ì¢kh u.ska ksjfia 

úÿ,sh úikaê l< hq;= h'

 ² mqyqKq ld¾ñlhl= ,jd wjYH kv;a;= lghq;= fyda úÿ,s È.= we;s lr .ekSu l< 

hq;= h'

 ² Èk lsysmhlg jrlaj;a fYaIOdrd mßm: ì¢kfha (RCCB)  we;s mÍlaIl 

fnd;a;u Tnd tys ls%hdldß;ajh mÍlaId l< hq;= h'

10'5 lsf,dafjdÜ mehj,ska úoHq;a Yla;sh uekSu 

úoHq;a Yla;sh uekSfï jd‚c tAllh

ksjfia we;s úÿ,s ógrfhka úoHq;a Yla;sh uefkkqfha lsf,dafjdÜ mehj,sks' 

lsf,dafjdÜ mehla hkq 1 kW laIu;djla we;s WmlrKhla mehl § mßfNdackh 

lrk Yla;sh hs' idudkHfhka Yla;sh cQ,aj,ska uksk kuqÿ mßfNdackh úYd, jQ 

úg fuh úYd, ixLHdjla fjhs' fï ksid úÿ,sh uekSfï tAllh f,i lsf,dafjdÜ 

meh (kW h) Ndú; lrkq ,efí' fjdÜ tll laIu;djla we;s WmlrKhla ;;amrhl 

§ mßfNdackh lrk Yla;sh fjdÜ ;;amrhla fyj;a cQ,a (J) tlla fõ'

  ∴ 1 kW h  = 1 kW × 1 h
   = 1000 W  × 1 × 60 × 60 s

1 kW h = 3 600 000 J = 3.6 × 106 J

tla lsf,dafjdÜ mehla úYd, cQ,a ixLHdjla nj fuhska fmfka'
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ksjfia Ndú; jk úÿ,s WmlrKj, laIu;dj iy Ndú; lrk ld,h okakd úg 

thg jeh fjk úoHq;a Yla;s m%udKh myiqfjka .Kkh l< yels h'

jeh fjk kW h .Kk =
fjdÜ .Kk

1000
meh .Kk×

ksoiqk 1

100 W úÿ,s myka 4la Èklg meh 3 ne.ska o 60 W n,an 5la Èklg meh 4 ne.ska 

o o,ajkafka kï uilg mßfNdackh lrk úoHq;a tall .Kk fidhkak'

              

100 W úÿ,s myka 4la meh 3la 

±,aùfï § jeh fjk Yla;sh

60 W myka 5la meh 4la ±,aùfï § 

jeh fjk Yla;sh

n,an ish,a,g uil § jehlrk Yla;sh

uilg jeh lrk uq¿ Yla;sh

uilg jeh lrk uq¿ úoHq;a Yla;sh

}

}

= 100 × 4 × 3 W h

= 60 × 5 × 4 W h

= (100 × 12 + 60 × 20) × 30 W h

= (1200 + 1200) ×30 W h

= 2400 × 30
1000

  kW h

= 72 kW h

fï wkqj uilg úÿ,s tall fyj;a lsf,dafjdÜ meh 72l Yla;shla mßfNdackh 

flf¾'

 ² úoHq;a WmlrKhl laIu;dj hkq tu.ska tall ld,hl § jeh lrk úoHq;a 

Yla;s m%udKh fõ'

 ² úoHq;a WmlrKhla yryd V úNj wka;rhla hgf;a I Odrdjla .,k úg 

laIu;dj P kï" P = VI u.ska fokq ,fí'

 ² úoHq;a WmlrKhl jehjk úoHq;a Yla;sh E , E = VIt u.ska fokq ,efí'

 ² ksjfia we;s úÿ,s ógrfhka úoHq;a Yla;sh uefkkqfha lsf,dafjdÜ meh 

(kW h) j,sks'

 ² lsf,dafjdÜ mehla (1 kW h) hkq 1 kW laIu;djla we;s WmlrKhla mehl 

§ mßfNdackh lrk Yla;shhs' 1 kWh = 3 600 000 J

idrdxYh
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10'1 wNHdih

^1& úÿ,s fudagrhla u.ska l%shd lrk c, fmdïmhl laIu;dj 750 W fõ' 

(a) úÿ,s iemhqfï fjda,aàh;dj 230 V kï fudagrh l%shd lrk úg th 

,nd .kakd Odrdj fldmuK o@ 

(b) fudagrh l%shd lsÍfï § hdka;%sl pd,l Yla;shg wu;rj ckkh jk 

fjk;a Yla;shla kï lrkak'

^2& úÿ,s mkaoï n,anhl msßú;r f,i olajd we;af;a 2'5 V" 0'3 A f,ihs' 

(a) fuu n,anfha laIu;dj fldmuK o@ 

(b) n,anfha wdf,dalh msgùfï ld¾hlaIu;dj 42] kï b;sß Yla;sh l=uk 

wdldrhg mßj¾;kh jkafka o@ 

^3& fudag¾ r:hl m%Odk ,dïmq fol 50 W ne.ska hq;a n,an follska hqla; h' 

tys msgqmi 10 W n,an fhdod we;ss ,dïmq folls' fuu n,an ish,a, meh 1$2la 

o,ajd ;nk úg jehfjk úoHq;a Yla;sh fldmuK o@ 

^4& 12 V fudag¾ nhsisl,a n,anhla kshñ; fjda,aàh;djfhka o,ajk úg 2 A 

Odrdjla th yryd .,d hhs' fuu n,anh ñks;a;= 15la oe,aùfï § jeh fjk 

úoHq;a Yla;sh fldmuK o@

^5& (a) .Dy úoHq;a mßm:hl ksjeishkaf.a wdrlaIdj i|yd fhdod we;s WmlrK 

folla kï lrkak' 

(b) fuu tla tla WmlrKh u.ska we;s jk wdrlaIdj l=ulaoehs meyeÈ,s 

lrkak' 

(c) wl=Kq we;s jk wjia:djl ksjfia we;s úÿ,s WmlrKj, wdrlaIdj i|yd 

l-=ula l< hq;= o@

^6& (a) cd;sl úÿ,sn, cd,h u.ska úÿ,sh ,nd§fï § Ndú; lrk úoHq;a Yla;sh 

i|yd uqo,a whlrkq ,efí' fuys § jeh fjk úoHq;a Yla;sh uksk tAllh 

l=ula o@ 

(b) tu jdKssc tAllh fldmuK cQ,a m%udKhlg iudk oehs fidhkak' 

(c) úÿ,sh i|yd uqo,a whlsÍfï § m<uq tAll 60 i|yd remsh,a 7'50 ne.ska o 

fojk tAll 30 i|yd  remsh,a 10'00 ne.ska o whlrkq ,efí kï uilg 

tAll 75la Ndú; lrk ksjil úÿ,s ì, fldmuK fõ o@

^7& (a) ksjil .s,a¨ï ;dmlh 1500 W laIu;djlska hqla;h' fuh Èklg meh 

1$2la l%shd;aul lrkq ,efí' ldurj, we;s 40 W úÿ,smyka ;=kla Èklg 

meh 3 ne.skq;a 60 W úÿ,s myka folla Èklg meh fol ne.skq;a o,ajkq 

,nkafka kï Èklg jeh fjk úÿ,s tAll ixLHdj fldmuK o@ 

(b) úÿ,sh i|yd uqo,a whlrkq ,nkafka 6jk .eg¨fõ i|yka wdldrhg kï 

udihla i|yd úÿ,s ì, fldmuK o@
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^8& (a) c,h r;alsÍug ;dmk ;eáhla (Hot plate) fyda .s,a¨ï ;dmlhla 

(Immersion Heater) Ndú; l< yels h' fuhska jvd ld¾hlaIu jkafka 

l=uk WmlrKh o@ 

(b) tfia ùug fya;=j meyeÈ,s lrkak' 

(c) .s,a¨ï ;dml i|yd fol+re fmakq fjkqjg ;=kal+-re fmakq Ndú; lrkq 

,efí' fufia lsÍfï wjYH;dj l=ulaoehs meyeÈ,s lrkak' 

(d) hï úoHq;a WmlrKhla l%shd;aul l<úg MCB u.ska wod< mßm:fha 

úÿ,sh lmd yßkq ,eîh' fuh isÿúh yels wjia:d folla olajkak'

mdßNdIsl Yío ud,dj

laIu;dj  -  Power
ld¾hlaIu;dj -  Efficiency
;dmk M,lh -  Hot plate
.s,a¨ï ;dmlh -  Immersion heater
laIqø ;rx. Wÿk -  Microwave oven
fm%arl Wÿk -  Induction cooker
iÔù -  Live
WodiSk -  Neutral

ú,dhlh -  Fuse
fYaI Odrd mßm: ì¢kh  -  Residual current circuit breaker 
fyda mekakqï iaúÉph    (RCCB) or Trip Switch
úfnÿï fmÜáh -  Distribution box
isÕs;s mßm: ì¢kh -  Miniature circuit breaker (MCB)
flfjksh -  Plug socket
fmakqj -  Plug
wêOdrd mßm: ì¢kh -  Overload circuit breakers
fjkalrKh -  Isolator 
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11
fN!;sl úoHdj

bf,lafg%dksl úoHdj

11'1 ye¢kaùu

bf,lafg%dksl úoHdj tÈfkod Ôú;h flfrys úYd, n,mEula we;s lr we;' 

tÈfkod lghq;=j, § wm fndfyda bf,lafg%dksl WmlrK Ndú; lrkq ,efí' cx.u 

ÿrl:k" mß.Kl" rEmjdyskS hka;%" .=jka úÿ,s hka;% bf,lafg%dksl WmlrK 

i|yd ksoiqka lsysmhls' 

úoHq;h ikakhkh lrk øjH úoHq;a ikakdhl f,i y÷kajkq ,efí' f,day ^;U" 

we¨ñkshï" hlv" Bhï wdÈh& iy ñY% f,day ̂ ms;a;," ksfl%daï" ueka.kSka& fï i|yd 

WodyrK fõ' úÿ,sh ikakhkh fkdlrk øjH ^tnkhsÜ" fmd,s;Ska" ma,diaála" 

úh<s ,S" weianeiagia" ùÿre wdÈh& úoHq;a mßjdrl f,i ye¢kafõ'

hï øjHhl úÿ,s ikakhkhg fya;= jkafka tu øjHfha mrudKqj, we;s bf,lafg%dak 

iuyrlg ksoyfia .uka lsÍug we;s yelshdjhs' f,dayj, mrudKqj, ndysr ljpj, 

we;s bf,lafg%dak mrudKqfõ kHIaáhg ;Èka ne£ fkdmj;sk fyhska ksoyfia 

yeisfrhs' mßjdrl øjHj, mrudKq w;r we;s nkaOk ^iyixhqc& m%n, ùu fya;= 

fldgf.k ksoyfia yeisßh yels bf,lafg%dak we;af;a b;du w,am m%udKhls'

fï w;r iuyr øjH úÿ,sh iq¿ m%udKhla ikakhkh lrhs' tjeks øjH w¾O 

ikakdhl (Semiconductors) f,i y÷kajkq ,efí' iaMál wdldrfhka mj;sk 

is,slka (Si), c¾fïkshï (Ge) jeks øjH fujeks .=K olajhs' fïjd wdj¾;s;d j.-=fõ 

y;r jk ldKavhg wh;a jk w;r mrudKqfõ ndysr ljpfha bf,lafg%dak y;rla 

we;s uQ,øjH fõ' tjeks øjHj, iaMál iEfokafka tla tla mrudKqj ;ud jgd we;s 

wfkla mrudKq y;rla iu`. bf,lafg%dak fmdÿfõ ;nd .ksñka ;u ndysr ljpfha 

bf,lafg%dak ixLHdj wgla fldgf.k ia:dhs iyixhqc nkaOk iE§fuks'

kuq;a fuu nkaOk" wfkl=;a mßjdrl øjHj, tjeks nkaOkj,g idfmalaIj ÿ¾j, 

tajd fyhska ldur WIaK;ajfha § mjd ;dmh f,i ,efnk Yla;sfhka iuyr 

nkaOk ì§ bf,lafg%dak ksoyia fõ' 
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11'1 rEmfha oelafjkafka 0 K WIaK;ajfha § is,slka oe,sfia iyixhqc nkaOk iE§ 

we;s wdldrhhs' tys ish¨ nkaOk iïmQ¾K j mj;shs' 11'2 rEmfhka fmfkkafka 

0 K g jeä WIaK;ajhl § iuyr nkaOk leã bf,lafg%dak ksoyiaj we;s wdldrhhs' 

nkaOkfha bf,lafg%dak ;snQ ia:dkfha bf,lafg%dak W!k;djla we;s fõ' fuu 

bf,lafg%dak W!k ia:dkh l=yrhla (hole) f,i y÷kajkq ,efí' kHIaáfha we;s Ok 

wdfrdams; fm%dafgdak ksid ^WodiSk mrudKqjl kHIaáhg ndysrj we;s bf,lafg%dak 

ixLHdjg iudk fm%dafgdak ixLHdjla kHIaáh ;=< we;& fuys WodiSk fkdjQ Ok 

wdfrdamKhla we;s fõ' fï ksid l=yrhla Ok wdfrdamKhlg wkqrEm fõ' 

si si si si

si si si si

si si si si

si si si si

11'2 rEmh - 0 K g jeä WIaK;ajhl § Si oe,sila

si si si si

si si si si

si si si si

si si si si

11'1 rEmh - 0 K WIaK;ajfha § Si oe,sila

ksoyia 

bf,lafg%dak

l=yr

w¾O ikakdhlj, úoHq;h ikakhkh i|yd odhl jkafka bf,lafg%dak muKla 

fkdfõ' Ok wdfrdamK iys; l=yrhlg hdno mrudKqjl bf,lafg%dakhla mekSu 

ksid l=yrh msysgk ia:dkh fjkia úh yels h' fuf,i mrudKqfjka mrudKqjg 

udrefjñka oe,si mqrd .uka lsÍu u.ska l=yrj,g o Odrdjla f.k hEug odhl úh 

yels h' oe,si ;=< we;s ksoyia bf,lafg%dak" RK wdfrdams; Odrd jdyl f,i l%shd 

lrk w;r l=yr" Ok wdfrdams; Odrd jdyl f,i l%shd lrhs'

fï ksid w¾O ikakdhlhla yryd úoHq;a úNj wka;rhla we;s l< úg Ok úNjfha 

isg RK úNjh foig l=yr;a" RK úNjfha isg Ok úNjhg bf,lafg%dak;a 

.uka lrk w;r ^iïu;& Odrdj Ok úNjfha isg RK úNjhg .,d hhs'

● f,day ikakdhlj, úoHq;a ikakhkh isÿ lrk wdfrdamK jdyl ksoyia 

RK bf,lafg%dakhka h'

● w¾O ikakdhlj, úoHq;a ikakhkhg iyNd.S jk wdfrdamK jdyl f,i  ksoyia 

RK wdfrdams; bf,lafg%dak;a Ok wdfrdamKhkag wkqrEm l=yr;a l%shd lrhs'

● nkaOkhla leã bf,lafg%dakhla ksoyiaj;au l=yrhla we;s jk fyhska 

ixY=oaO w¾O ikakdhlhl mj;sk ksoyia jdyl bf,lafg%dak ixLHdj tys 

mj;sk l=yr ixLHdjg iudk fõ'

● fï ksid w¾O ikakdhl oe,si úoHq;a jYfhka WodiSk fõ'
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11'1'1  ksi. w¾O ikakdhl (intrinsic smiconductors)
by; i|yka lrk ,o wdldrfha iaMál f,i mj;sk ixY=oaO is,slka (Si) iy 

c¾fïkshï (Ge) jeks w¾O ikakdhl ksi. w¾O ikakdhl f,i y`ÿkajkq ,efí' 

 ● úoHq;a ikakhkhg WIaK;ajfha n,mEu

ikakdhlhl WIaK;ajh jeä lrk úg ksoyia bf,lafg%dakj, wyUq p,s;h jeä 

jk fyhska lsishï ÈYdjla Tiafia Odrdjla .e,Sug ndOd we;s lrhs' fï ksid 

ikakdhlj, WIaK;ajh jeä lrk úg ikakdhl;dj wvq fõ ^m%;sfrdaOl;dj 

jeä fõ&' fuu ;;a;ajh hgf;a jqjo w¾O ikakdhlj, WIaK;ajh jeä lrk 

úg nkaOk jeämqr ì£ l=yr iy ksoyia bf,lafg%dak jeä jk fyhska úoHq;a 

ikakdhl;dj jeä fõ ^m%;sfrdaOl;dj wvq fõ&'

11'1'2 ndyH w¾O ikakdhl (extrinsic semiconductors)
Si jeks ksi. w¾O ikakdhlhlg fmdiamria (P) uQ,øjHh b;d iaj,amhla tkï 

is,slka mrudKq ñ,shkhlg fmdiamria mrudKq tlla muK ñY% l<fyd;a ̂ ud;%Kh 

(doping) l<fyd;a& isÿ jk oE i,ld n,uq' fmdiamria wdj¾;s;d j.=fõ Vjk 

ldKavhg whs;s uQ,øjHhla jk w;r tys ndysr ljpfha bf,lafg%dak myla mj;S' 

fmdiamria mrudKqj jgd we;s is,slka mrudKq y;rlska bf,lafg%dak y;rla ,nd 

f.k tys ndysr ljpfha bf,lafg%dak ixLHdj wgla lr .kS' fuys § fmdiamria 

mrudKqfõ bf,lafg%dak mfyka tlla nkaOkhlg iyNd.S fkdù b;sß fõ' fuu 

bf,lafg%dakhg oe,si ;=< ksoyfia p,kh ùug wjia:dj ,efí' 

11'3 rEmh - P j,ska ud;%Kh l< Si oe,sila

ud;%Kfhka ckkh jQ 

ksoyia bf,lafg%dakh

si si si si

si si si si

si P si si

si si si si

11'3 rEmfha oelafjkafka fmdiamria mrudKqjla is,slka mrudKq iu`. nkaOk 

idok wdldrhhs' b;sß jQ bf,lafg%dakh ksid oe,sfia ikakdhl;dj jeä fõ' 

fuys § RK wdfrdams; bf,lafg%dak" wdfrdamK jdyl f,i oe,sig tl;= jk 

fyhska fuf,i ud;%Kh l< Si, RK j¾.fha (negative type) fyj;a n- j¾.fha 

(n-type) w¾O ikakdhlhla f,i ye¢kafõ' ksi. w¾O ikakdhl øjHhlg fjk;a 

uQ,øjHhla ud;%Kh lsÍfuka jdyl ixLHdj jeä jQ fujeks w¾O ikakdhl ndyH 
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w¾O ikakdhl f,i y÷kajkq ,efí' fmdiamria fjkqjg V jk ldKavfha uQ,øjH 

jk wdiksla (As)" wekaáuksj,ska (Sb) o ksi. w¾O ikakdhlhla ud;%Kh lsÍfuka 

o n- j¾.fha ndyH w¾O ikakdhl idod .; yels h' mia jk ldKavfha uQ,øjH 

u.ska oe,sig ksoyia bf,lafg%dak m%odkh flfrk ksid tAjd odhl mrudKq f,i 

ye¢kafõ'

Si ksi. w¾O ikakdhlhla" fndfrdaka (B) jeks III jk ldKavfha uQ,øjHhlska 

ud;%Kh l<fyd;a fndafrdaka mrudKqj wi< we;s is,slka mrudKq iu`. nkaOk 

idod .kS' fuys § nkaOk y;r idod .ekSug fndfrdaka mrudKqfõ ndysr ljpfha 

we;af;a bf,lafg%dak ;=kla fyhska tla nkaOkhla iE§ug bf,lafg%dakhla W!k 

fõ' tjeks wjia:djl is,slka oe,sfia mrudKq yd nkaOk msysgk wdldrh 11'4 

rEmfhka oelafõ'   

11'4 rEmh - fndafrdakaj,ska ud;%Kh l< is,slka oe,si

ud;%Kfhka ckkh

 jQ l=yrh

si si si si

si si si si

si B si si

si si si si

fndafrdaka mrudKqfõ nkaOkh iE§ug bf,lafg%dakhla W!k jQ ia:dkfha l=yrhla 

msysghs' l=yrj,g Ok wdfrdamK f,i úÿ,sh ikakhkh l< yels fyhska fuys 

ikakdhl;dj jeä fõ' l=yr" Ok wdfrdamKhlg wkqrEm fyhska fuu ndyH w¾O 

ikakdhl Ok j¾.fha (positive type) fyj;a p - j¾.fha (p-type) ndyH w¾O 

ikakdhl f,i ye¢kafõ' p - j¾.fha w¾O ikakdhlhla ;=< l=yr idkaøKh" 

th ;=< we;s bf,lafg%dak idkaøKhg jvd fndfydafihska jeä ksid l-=yr nyq;r 

jdyl f,i ye¢kafjk w;r ksoyia bf,lafg%dak w,am;r jdyl f,i ye¢kafõ' 

fndafrdaka fjkqjg III jk ldKavfha uQ,øjH jQ we¨ñkshï (Al)" .e,shï (Ga)" 
bkaähï (In) o p - j¾.fha ndyH w¾O ikakdhl iE§u i`oyd ud;%Khg Ndú; l< 

yels h' fndafrdaka jeks III jk ldKavfha uQ,øjH u.ska bf,lafg%dak ,nd.; yels 

l=yr ks¾udKh flfrk ksid tAjd m%;s.%dyl mrudKq f,i ye¢kafõ'

11'2 p - n ikaêh (p -n junction)
is,slka fyda c¾fïkshï ksi. w¾O ikakdhlhl tla me;a;la III jk ldKavfha 

uQ,øjHhlska ud;%Kh fldg p - j¾.fha w¾O ikakdhlhl=;a wfkla me;a; V  jk 

ldKavfha w¾O ikakdhlhlska ud;%Kh fldg n - j¾.fha w¾O ikakdhlhl=;a 
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iE¥ úg tys ueo p - n ikaêhla iEfohs' fujeks ikaêhla idudkH ikakdhlhlg 

fjkia f,i úoHq;a jYfhka yeisfrhs' 

l=yr

p - j¾.h

ksoyia bf,lafg%dak

n - j¾.h

(a)
úirKh

ydhs; fmfoi

^ySkia:rh&

}

- +p  m%foaYh n  m%foaYh

úNj ndOlh

(b)

11'5 rEmh - p - n ikaêh

 
11'5(a) rEmfha oelafjk mßÈ p - n ikaêh iEÿKq jydu n - m%foaYfha we;s ksoyia 

bf,lafg%dak ikaêh yryd p - m%foaYh foig úirKh jk w;r p - m%foaYfha we;s 

l=yr n - m%foaYh foig úirKh fõ' fuu úirKh ksid l=yrj,g bf,lafg%dak 

ixfhdackh ù jdyl uqla; l,dmhla ikaêh wi< ks¾udKh fõ' fuu l,dmh 

ySk ia;rh fyj;a ydhs; fmfoi (depletion region) f,i ye¢kafõ' 11'5(b) rEmfha 

oelafjk mßÈ we;s jk ydhs; fmfofia" p - m%foaYhg wh;a fldgig wu;r 

bf,lafg%dak we;=¿ ù we;s fyhska tu m%foaYh RK f,i;a ydhs; fmfofia n 
m%foaYhg wh;a fldgig wu;r Ok wdfrdamK we;=¿ ù we;s fyhska tu m%foaYh 

Ok f,i;a msysgk mßÈ p - n ikaêh yryd úNj wka;rhla we;s fõ' fuu úNj 

wka;rh u.ska jdyl úl¾IKh ùu fya;= fldgf.k ikaêh yryd jdyl úirKh 

kj;S' tneúka fuu wjia:dfõ we;sj ;sfnk úNj wka;rh —úNj ndOlhla˜ f,i 

y÷kajkq ,efí' fuu úNj ndOlh l,ams; negßhlg iudkj by; rEmfha olajd 

we;'

Sij,ska idok ,o p - n  ikaêhl fuu úNj ndOlfha úYd,;ajh 0'7 V muK jk 

w;r Gej,ska idok ,o ikaêhl th 0'3 V muK fõ' 
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11.2.1  p - n ikaêhla keUqre lsÍu

p - n ikaêhla yryd ndysr úoHq;a m%Njhla u.ska úNj wka;rhla we;s lsÍu keUqre 

lsÍu f,i y÷kajkq ,efí' ikaêh yryd we;s lrk úNj wka;rfha ÈYdj wkqj 

ikaêh fohdldrhlg yeisf¾' fuh wdo¾Ykh lsÍug 11'1 ls%hdldrlfuys fhfouq' 

11'1 l%shdldrlu

wjYH øjH ( 1N 4001 vfhdavhla" 2'5 V úÿ,s mkaoï n,anhla" 1'5 V úh<s fldaI 

folla" iaúÉphla iy iïnkaOl lïì 

fmr keUqrej

3 V
+

-

Odrdjla .,hs

1 rEmh

3 V
+

-

miq keUqrej
2 rEmh

² rEmfha fmkajd we;s wdldrhg mßm: mqjrefõ ^Project board/bread board 
tlla fï i|yd jvd myiqh&" vfhdavh 1 rEmfha oelafjk f,i iïnkaO 

lrkak' 

² iaúÉph ixjD; (ON) fldg n,anh ksÍlaIKh lrkak' 

² fojkqj negßh muKla úikaê fldg vfhdavh w.% udre jk f,i 2 rEmfha 

wdldrhg negßh m%;súreoaO f,i kej; iú lrkak' 

² kej; iaúÉph ixjD; (ON) lr n,anh ksÍlaIKh lrkak' 

vfhdavh úÿ,s Odrdfõ .e,Sug bv fokafka th l=uk wdldrhg keUqre l< úg 

oehs ks.ukh lrkak' n,anh oe,afjkafka 1 rEmfha f,i vfhdavh iïnkaO l< 

wjia:dfõ § muKla nj Tng ksÍlaIKh l< yels h' fï wkqj mßm:hl tla 

ÈYdjlg muKla Odrdjla .e,Sug bv Èh hq;= wjia:djl ikaê vfhdavhla Ndú; 

fldg tu wjYH;dj bgq lr .; yels h'

wu;r oekqug

●	 p - n ikaêh fmr keUqre ù Odrdj .e,Sug wefkdavhg Ok úNjh iïnkaO 

l< hq;= w;r úNj ndOlh blau jk ;rï úNj wka;rhla th yryd we;s l< 

hq;= h' fuu úNj ndOlfha w.h Si vfhdav i`oyd 0'7 Vjk w;r Ge vfhdav 

i|yd 0'3 Vfjhs'  
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 ● p - n ikaêhla miq keUqre lsÍu (reverse biasing)
p - n ikaêh yryd p -  w¾O ikakdhlhg RK úNjh iy n - w¾O ikakdhlhg 

Ok úNjh isák fia ndysr negßhla iïnkaO l< úg isÿjk oE i,ld n,uq' 

}

- +

}
 11'6 rEmh -   p - n  ikaêh miq keUqrejg fmr yd miq

ydhs; fmfoi

(a) keUqrejg fmr

p j¾.h n j¾.h

0'7 V úNj ndOlh ^Si i|yd&

(b) keUqre lsÍfuka miq

l=yr

mq¿,a jQ ydhs; fmfoi

p - j¾.h n - j¾.h

bf,lafg%dak

fuys§ n - m%foaYfha we;s ksoyia bf,lafg%dak Ok úNjh foig;a p - m%foaYfha 

we;s l=yr RK úNjh foig;a wdl¾IKh ù ydhs; fmfoi ;j;a mq¿,a fõ' 

p - n ikaêh yryd jdyl .e,Sula fyj;a Odrdj .e,Sula isÿ fkdfõ' ndysr úoHq;a 

úNjfha úYd,;ajhg wkqrEmj ydhs; fmfoi mq¿,a ùu muKla isÿ fõ' p - n ikaêh 

yryd Odrdjla fkd.,k ksid fuf,i ndysr úNjh iïnkaO lsÍu miq keUqrej 

f,i y÷kajkq ,efí' 11'6(a) yd (b) rEmj,ska miq keUqrej jk úg ydhs; fmfoi 

yeisfrk wdldrh oelafõ'

 ● p - n ikaêh bÈß ^fmr& keUqre lsÍu (forward biasing)

+

p n- +

VB1

+

- +p n
mgq ù we;s ydhs; fmfoi

(b) VB1 < 0'7 V
fkd.sksh yels ;rï l=vd Odrdjla .,hs

(a) keUqrejg fmr

0'7 V úNj ndOlh

p n
ydhs; fmfoi fndfyda l=vd ù we;

(c) keUqre lsÍfuka miq VB2  0'7 V

ie,lsh hq;= Odrdjla .,hs VB2

- +

+

+

11'7 rEmh -  p - n  ikaêh fmr keUqrejg fmr yd miq
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fuys § p m%foaYhg Ok úNjhla iy n m%foaYhg RK úNjhla we;s jk fia ndysr 

úNj wka;rh we;s lrkq ,efí' p m%foaYfha we;s l=yr Ok úNjfhka úl¾IKh 

ù ikaêh foig ;,a¨ jk w;r n - m%foaYfha we;s bf,lafg%dak RK úNjh u.ska 

ikaêh foig úl¾IKh flf¾' fï ksid ydhs; fmfoi l=vd fjhs' tfia jqjo" 

11'7(b) rEmfha fmkajd we;s wdldrhg ndysr úNjh úNj ndOlfha úYd,;ajhg 

jvd wvq kï" b;d l=vd ^fkd.sksh yels ;rï& Odrdjla ikaêh yryd .,d hhs' 

ndysßka" úNj ndOlhg ^Si i|yd 0'7 V& jvd jeä úNjhla fhdod we;s úg ydhs; 

fmfoi fndfyda l=vd ù p - n ikaêh yryd ie,lsh hq;= Odrdjla .,d hhs' tneúka 

fuf,i ndysr úNjh iïnkaO lsÍu fmr keUqre lsÍu f,i y÷kajkq ,efí' 11'7(c) 
rEmfhka fuu wjia:dj oela fõ' 

11'3 p - n ikaê vfhdavh
           

by; oelajQ mßÈ p - n ikaêhla yryd Odrdjla .,kafka th fmr keUqre l< 

úg § muKla nj wms oksuq' fujeks p - n ikaêhlska muKla iE¥ Wmdx.h 

ikaê vfhdavhla f,i wms y÷kajuq' ikaê vfhdavhl wNHka;rfha p iy n w¾O 

ikakdhl ilid we;s wdldrh 11'8(a) rEmfhkq;a" vfhdavhl wkqrEm ixfla;h 

11'8(b) rEmfhkq;a oelafõ' fuys + w.%h wefkdavh (A) f,i;a - w.%h lef;davh 

(K) f,i;a ye¢kafõ' wefkdavh Ok jk f,i ndysr úNj wka;rhla iïnkaO l< 

úg muKla vfhdavh yryd úÿ,sh ikakhkh lrk w;r th ;=<ska Odrdj .,k 

ÈYdj ixfla;fha B ysfika ksrEmKh fõ ^11'8(c) rEmh&'

p n
(a) (b) (c)

A

I
+ -

K

11'8 rEmh - ikaê vfhdavh

wefkdavh lef;davh

A K

iqÿ / ß§ meye;s j,,a,

11'9 rEmh - ikaê vfhdavhl 

idudkH ndysr iajrEmh

ikaê vfhdavhl idudkH ndysr iajrEmh 11'9 rEmfhka 

oelafõ' fuh l¨ meye;s is,skavrdldr yevhla olajhs' 

fuys we;s iqÿ fyda ß§ meye;s j<,a, ^f¾Ldj& lef;dav 

w.%h olajhs'  úúO .=K we;s vfhdav úYd, ixLHdjla 

we;s w;r tajd y÷kd .ekSug wxlhla vfhdavfha uqøKh 

fldg we;' kuq;a iEu ikaê vfhdavhl u ndysr iajrEmh 

fuh u fkdjk nj u;l ;nd .; hq;= h'

11'4 m%;Hdj¾;l Odrd RcqlrKh

ir, Odrdjla hkq mßm:h ;=< tla ÈYdjlg muKla .,d hk Odrdjla nj wms oksuq' 

tfukau m%;Hdj¾;l Odrdjla hkq wdj¾;Shj ÈYdj udre lrñka mßm:hl .,k 

Odrdjla nj o wms oksuq' ir, Odrd iy m%;Hdj¾;l Odrd .,k wjia:dj, Odrdj 

fyda úNj wka;rh" ld,h iuÕ úp,kh jk wdldrh 11'10 rEmfha oelafõ' fndfyda 

úg úoHq;h ckkh lsÍfï § vhskfuda u.ska ckkh lrkq ,nkafka m%;Hdj¾;l 
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Odrd fõ' kuq;a bf,lafg%dksl WmlrK l%shdlrùu i|yd wjYH jkafka ir, Odrd 

fõ' tla ÈYdjlg muKla Odrdj .e,Sug bv fok ikaê vfhdav" m%;Hdj¾;l Odrdjla 

ir, Odrdjla njg m;a lr .ekSug Ndú; l< yels h' m%;Hdj¾;l Odrdjla fyda 

úNj wka;rhla" tla ÈYdjlg muKla .,k Odrdjla fyda ir, úNj wka;rhla njg 

yerùfï l%shdj RcqlrKh (wave	rectification) f,i y`ÿkajkq ,efí' 

(a) m%;Hdj¾;l Odrdj

úNj wka;rh fyda

Odrdj
+

-

ld,h0

11'10 rEmh - m%;Hdj¾;l iy ir, Odrdj, m%ia;dßl ksrEmKh

(b) ir, Odrdj úNj wka;rh

úNj wka;rh fyda

Odrdj
+

-

ld,h
0

11'4'1 w¾O ;rx. RcqlrKh (half  wave rectification) 
RcqlrKh i|yd m%dfhda.sl j Ndú; lrk mßm:hla 11'11 rEmfha oelafõ' 

m%;Hdj¾;l Odrdj ,nd .ekSu i|yd m%Odk úÿ,s iemhqu Ndú; lrkq ,efí' 

 wjlr mßKdulh

230 V AC, 50 Hz

X D

M

R

L

Y

I

11'11 rEmh - w¾O ;rx. RcqlrKh

9 V AC
50 Hz

R yryd úNj wka;rh

ld,h
0

m<uq j wjYH m%udKhg m%;Hdj¾;l úNjh wvq lr .ekSu wjlr mßKdulh Ndú; 

lr isÿ lrkq ,efí' mßKdulfha X iy Y w.%j,ska úNjh wvq l< m%;Hdj¾;l 

úNj wka;rhla ,efí' 

vfhdavh yryd Odrdj .uka lrkafka XL ÈYdjg muKla neúka R m%;sfrdaOh yryd 

Odrdj .,kafka m%;Hdj¾;ll úNj wka;rfha Ok w¾Oh ;=< § muKls' tys RK 

w¾Oh ;=< § m%;sfrdaOh yryd Odrdj Y=kH fõ ^11'1 ls%hdldrlfï negß iú l< úg 

vfhdavh ls%hd l< wdldrh iuÕ ii|d n,kak&'

iEu úg u m%;Hdj¾;l úNj wka;rfha w¾Ohla muKla m%;sodkh f,i ,efnk 

fyhska fuh w¾O ;rx. RcqlrKh f,i ye¢kafõ'
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11'1 wNHdih

11'11 rEmfha we;s mßm:fha b;sß ish¨ fldgia tf,iu ;sìh § vfhdavh muKla 

me;s udre fldg ^X g lef;davh iú jk fia& iú l<fyd;a R yryd .,k Odrdj 

ld,h iu`. fjkia jk wdldrh m%ia;dßlj ksrEmKh lrkak'

11'4'2 mQ¾K ;rx. RcqlrKh (full  wave rectification)

11'2 l%shdldrlu

wjYH øjH ( nhsisl,a vhskfudajla fyda úoHd.drfha we;s m%;Hdj¾;l Odrd 

cklhla" 1N 4001 vfhdav 4la ^fyda tu fY%aKsfha ´kEu j¾.hl 

vfhdav 4la&" ueo ìkaÿ .e,ajfkdaógrhla" 100 Ω Odrd kshdulhla"  

Bhï iy úÿ,s mdykhla iy iïnkaOl lïì 

Y

100	Ω

X

~ G

² vfhdav y;r wefkdav lef;dav 

ksjerÈj isák fia fia;=jl 

wdldrhg mdiaikak' 

² rEmfha oelafjk f,i fia;=jg 

Odrd kshdulhla iy ueo ìkaÿ 

.e,ajfkdaógrhla iïnkaO 

lrkak' 

² oeka nhsisl,a vhskfudafõ fyda 

m%;Hdj¾;l Odrd cklfha w.%  
X iy Y w.%j,g iïnkaO fldg 

cklh fyñka lrljkak' 

² .e,ajfkdaógrfha W;al%uh ksÍlaIKh lrkak' W;al%uh úYd, kï Odrd 

kshdulh iqÿiq f,i ilia lsÍfuka th wvq lr .kak' 

fuu ls%hdldrlu isÿ l< úg .e,ajfkdaógrfha W;al%uh tla ÈYdjlg muKla 

msysgk nj Tng ksÍlaIKh l< yels h' tkï Odrdj ir, Odrdjla njg mßj¾;kh 

ù we;' 

;ks vfhdavh fjkqjg vfhdav y;rla fia;=jl wdldrhg ilia fldg m%;Hdj¾;l 

Odrdj ta ;=<ska .e,Sug ie,iQ úg m%;Hdj¾;l Odrdfõ w¾O fol u tlu ÈYdjg 

.e,Sug ie,ish yels h' fujeks fia;= mßm:hla 11'12 rEmfha oelafõ'

4.5 V negßhla iy wdf,dal úfudapl vfhdavhla (LED) 11'12(a) rEmfha we;s 

wdldrhg iú l< úg LED h §ma;sfhka oe,afõ' fuys § LED Ndú; lrkq ,nkafka 

tla ÈYdjlg muKla Odrdj hejQ úg ls%hd;aul jk úÿ,s mykla f,i h' fuys § 
Y ,laIHhg idfmalaIj X Ok ksid D1 iy D3 vfhdav fmr keUqre jk w;r D2
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iy D4 vfhdav miq keUqre fõ' túg D1 yryd .,k Odrdj LED yryd .,d f.dia 

kej; D3 vfhdavh yryd negßfha RK w.%h fj; .,hs'

(a)

Y

4.5 V 2.5 V

X

Q

D4

D3
D2

D1

B

+

-

P

(b)

Y

4.5 V 2.5 V

X

Q

B

D3

D4
D1

D2

-

P

+

11'12 rEmh - fia;= mßm:hla

oeka 11'12(b) rEmfha oelafjk f,i X ,laIHhg negßfha RK w.%h o" Y ,laIHhg 

negßfha Ok w.%h o iïnkaO jk fia mßm:h fjkia l< fyd;a LED fmr 

§ma;sfhka u oe,afjk nj fmfka' fuys § D2 iy D4 vfhdav fmr keUqre ù mj;sk 

w;r D1 iy D3  vfhdav miq keUqre ù mj;shs' tu ksid negßfha Ok w.%fha isg tk 

Odrdj D2 vfhdavh" LED iy D4 vfhdavh yryd negßfha RK w.%hg .,hs' LEDh 

wjia:d foflys § u oe,afjk ksid th yryd Odrdj .,d hkafka wjia:d foflys 

§ u tlu w;g nj fmfka' 

oeka fuu fia;=fõ negßh fjkqjg m%;Hdj¾;l úNjhla iïnkaO l<fyd;a túg 

o LED yryd Odrdj tlu ÈYdjg ^P isg Q olajd& .,d hhs' 
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+

t+ +-

úNj wka;rh

11'13 rEmh - fia;= mßm:fhka isÿjk mQ¾K ;rx. RcqlrKh

Y

X

Q

P

+

+ +
-

-

t

úNj wka;rh

m%odkfha Ok iy RK w¾O fol ;=< § vfhdav yryd Odrdj .,d hk wdldrh 

11'13 rEmfha olajd we;' fuys § m%;Hdj¾;l Odrdfõ w¾O fol u LED yryd 

^m%;sodkfha §& tlu ÈYdjg .,k Odrdjla njg m%;Hdj¾;l Odrdj m;a lr we;s 

fyhska fuu l%shdj mQ¾K ;rx. RcqlrKh f,i y÷kajkq ,efí'

11'2 wNHdih

11'2 ls%hdldrlfuys i|yka wjia:dfõ § Tng .e,ajfkdaógrfhka olakg ,enqK 

ksÍlaIKj,g fya;=j meyeÈ,s fldg tu wjia:dfõ § .e,ajfkdaógrh yryd 

.,k Odrdj" ld,h iu`. úp,kh jk wdldrh m%ia;drhlska olajkak'

11'4'3 iqugkh (smoothing)

w¾O ;rx. fyda mQ¾K ;rx. Rcqldrl mßm:hlska ,efnkafka tla ÈYdjlg muKla 

.,k Odrdjls' kuq;a tys w.h ^úNj wka;rh fyda Odrdj& Y=kHh;a Wmßuh;a w;r 

úp,kh jk tlls' 

negßhlska" w¾O ;rx. RcqlrKfhka iy mQ¾K ;rx. RcqlrKfhka ,efnk 

úNjhka ld,h iuÕ úp,kh jk wdldrh 11'14 rEmfhka oelafõ' fndfyda 

bf,lafg%dksl WmlrK l%shd lrùu i|yd iqÿiq jkafka negßhlska ,efnk 

wdldrfha ksh; fjda,aàh;djhla fyda ksh; ir, Odrdjls' 
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11'14 rEmh - negßhlska iy RcqlrKfhka ,efnk fjda,aàh;d w;r fjki

V

ld,h

negßhlska

0

V

w¾O ;rx. RcqlrKfhka

ld,h
0

V

mQ¾K ;rx. RcqlrKfhka

ld,h
0

Rcqldrl mßm:hlska ,efnk úNj wka;rfha fyda Odrdfõ úp,kh" m%;sodkfha 

w.%j,g" iudka;r.; j úYd, Odß;djla we;s Odß;%lhla iú lsÍfuka wvq l< yels 

h' fuu l%shdj iqugkh f,i y÷kajkq ,efí' w¾O ;rx. Rcqldrl mßm:hlg 

Odß;%lhla Ndú; fldg iqugkh isÿ lr .; yels wdldrh 11'15 rEmfhka oelafõ' 

fuys (a) rEmfhka Rcq ldrl mßm:h;a" (b) rEmfhka Odß;%lh fkdue;s úg 

m%;sodkh;a (c) rEmfhka Odß;%lh iys; úg m%;sodkh;a oelafõ'

(a) w¾O ;rx. Rcqldrl mßm:hla

230 V AC, 
50 Hz

D

R

L

C
+

M

11'15 rEmh - w¾O ;rx. Rcqldrl mßm:hl iqugkh

(c) iqugkh iys; j m%;sodkh

R yryd fjda,aàh;dj

t0

+

-
(b) iqugkh rys;j m%;sodkh

R yryd fjda,aàh;dj

t0

+

-

vfhdavfhka iemfhk fjda,aàh;dj Y=kHfha isg l%ufhka jeä jk úg Odß;%lh 

wdfrdamKh fõ' fjda,aàh;dj Wmßu w.hg <Õd ùfuka miq kej; wvq jk 

úg Odß;%lfha .nvd jQ wdfrdamK uqod yef¾' tu ksid vfhdavfhka iemfhk 

fjda,aàh;dj Y=kH jqj o Odß;%lh yryd úNj wka;rh hï m%udKhlg wvq jk 

kuq;a th Y=kH fkdfõ' tfiau vfhdavh yryd Odrdj .uka lrkafka tla ÈYdjlg 

muKla neúka fuu wjia:dfõ § Odß;%lfhka úi¾ckh jk wdfrdayK vfhdavh 

yryd .uka fkdlrhs' fufia iqugkh lrk ,o m%;sodkfha fjda,aàh;dj ld,h 

iuÕ úp,kh jk wdldrh 11'15(c) rEmfha fmkajd we;'
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mQ¾K ;rx. Rcqldrlhl m%;sodkh o fï wdldrfhka u iqugkh lr.; yels h' 

tA i|yd mßm: igyk iy m%;sodkfha fjda,aàh;dj" ld,h iuÕ úp,kh jk 

wdldrh 11'16 rEmfha fmkajd we;'

(a) mQ¾K ;rx. Rcqldrl mßm:h

230 V AC

C R
+

11'16 rEmh - mQ¾K ;rx. Rcqldrl mßm:hl iqugkh

(b) iqugkhg fmr ^Odß;%lh ke;s úg&

R yryd fjda,aàh;dj

t0

+

-
(c) iqugkhg miq ^Odß;%lh we;s úg&

R yryd fjda,aàh;dj

t0

+

-

fuys § w¾O ;rx. RcqlrKhg;a jvd iqug jQ Odrdjla ,nd .; yels h' iqugkh 

i|yd 1000	μF,	2000	μF	jeks úYd, Odß;djla we;s Odß;%lhla Ndú; lrkq ,efí' 

Odß;dj úYd, jQ úg iqugkh ùu o jeä fõ'

ir, Odrd WmlrKhlg +  yd - w.% udrefldg úÿ,sh iemhSfuka jk ydksh 

je<lSug vfhdavhl Ndú;h

ir, Odrd bf,lafg%dksl WmlrKhlg + yd − w.% udrefldg úÿ,sh iemhqjfyd;a 

isÿjk ydksh je<lSu i|yd Rcqldrl vfhdavhla Ndú; l< yels h'

11'17 rEmh - WmlrKhl w.% udrelr úÿ,sh iemhSfuka wdrlaId lr .ekSu

+
-

+D bf,lafg%dksl 

WmlrKh

(b)

Odrdj fkd.,hs

++ D

-

bf,lafg%dksl 

WmlrKh

(a)

Odrdj .,hs
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11'17(a) rEmfha oelafjkafka wdrlaIlh f,i vfhdavh iú fldg ksjerÈ j negßh 

iú lrk wdldrh hs' 11'17(b)  rEmfha oelafjkafka negß w.% jerÈhg iú fldg 

we;s wdldrh hs' fuu wjia:dfõ § vfhdavh miq keUqre jk fyhska WmlrKh ;=<g 

Odrdj .,d fkdhhs' tneúka WmlrKhg ydks fkdjk w;r th l%shd lrkafka 

ksjerÈ j negßh iïnkaO lr we;s úg § muKs'

wu;r ±kqug

fia;= Rcqldrl mßm:hla Ndú; fldg negß l=uk wdldrhg iú l< o 

bf,lafg%dksl WmlrKhg ksjerÈ j úÿ,sh iemhSug yels mßm:hla ks¾udKh 

lrkak'

11'4'5 wdf,dal úfudapl vfhdav (light emiting diode - LED)

.e,shï wdikhsâ (GaAs) jeks ixfhda.hla w¾O 

ikakdhlh f,i Ndú; fldg idok ,o p - n  
ikaêhla bÈß keUqre l< úg p - n ikaêh wi, § 

wdf,dalh úfudapkh fõ' wdf,dalh úfudapkh l< 

yels fujeks vfhdav" wdf,dal úfudapl vfhdav (Light 
- Emiting Diode -LED) f,i y÷kajkq ,efí' 

úúO yevhka yd úYd,;ajhka we;s wdf,dal úfudapl vfhdav fjf<|fmdf<a we;s 

w;r jeäfhka u m%p,s;j we;s 5 mm LED tll" ndysr fmkqu iy w.% y÷kd 

.kakd wdldrh;a" wdf,dal úfudapl vfhdavhl ixfla;h;a 11'18 rEmfha oelafõ' 

LED ys È. w.%h wefkdavh fõ' tf,iu LEDys mdoh wm foig w,ajd neÆ úg tys 

lemqug wdikak w.%h lef;davh fõ' r;=" ly" fld< iy ks,a j¾K o mdrcïnq, 

(UV) iy wfOdarla; (IR) lsrK o úfudapkh l< yels LED fjf<|fmdf<a we;'

11'18 rEmh - (a) wdf,dal úfudapl vfhdavhl ixfla;h (b) ndysr fmkqu

 (c) iïu; mdou igyk ^lemqu we;s me;af;a lef;davh ^-& msysghs&

 (a)

 (c)

 (b)

lef;davh (K)
 ^flá w.%h&

ldph f,i ls%hd lrk 
fldgi

lemqu
lemqu

odrh

K A

wefkdavh (A)  
^È.= w.%h&

+ -
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uq,a hq.fha wdf,dal úfudapl vfhdav jeä jYfhka u Ndú; lrk ,oafoa o¾Yl 

(indicators) f,ihs' kuq;a oeka úYd, m%udKfha rEmjdyskS ;sr ksmoùu i|yd o 

wdf,dal úfudapl vfhdav Ndú; lrkq ,efí' iqÿ j¾K LED ksmoùfuka miq 

ksfjia wdf,dalj;a lsÍu" mdrj,a wdf,dalj;a lsÍu" úÿ,s mkaoï ksmoùu jeks 

lghq;= i|yd wdf,dal úfudapl vfhdav Ndú;h jeä fjñka mj;S' Yla;s jeh ùu 

b;d wvq ùu;a meh 50"000l muK wdhq ld,hla ;sîu;a tajd Ndú;h m%p,s; ùug 

fya;= ù we;'

wu;r oekqug

 ● úúO j¾K LED oe,aùug wjYH úNjhka fjkia fõ' fuu wju úNjhka 

lsysmhla my; oelafõ' fïjd oe,aùfï § 10 ∼ 20 mA muK Odrdjla .,d hhs'

j¾Kh w¾O ikakdhl øjH wju keUqre fjda,aàh;dj

r;= Ga As 1.8 V
;eô,s Ga As P 2 V
ly Al In Ga P 1.8 V

fld< Ga P 2.2 V
ks,a Ga N 5 V

●	 LED j,ska úfudapkh lrkafka tAl j¾K wdf,dalhls' wdjrKh j¾K 

.kajd we;af;a fkdoe,afjk úg tys j¾Kh fidhd .ekSug h'

 ● wdf,dal úfudapl vfhdavhla yryd .,k Odrdj jeä jk úg tys §ma;sh jeä 

fõ' jeä §ma;shlska oe,ajQ úg tys wdhq ld,h flá fõ'

   

11'4'6 iQ¾h fldaI

iQ¾h fldaI idod we;af;a o p - n ikaêj,sks' tneúka iQ¾h fldaI o vfhdav j¾.hg 

.efka' fuys ikaê u;g wdf,dalh m;kh úh yels f,i tAjd msg;g újD; j 

idod we;' fuu is,slka p - n ikaêh u;g iQ¾h lsrK m;kh jQ úg ikaêh yryd 

l=vd úoHq;a.dul n,hla ^úNj wka;rhla& ckkh fõ' fujeks p - n ikaêhla 

úoHq;a.dul n, m%Njhla f,i Ndú; l< yels fyhska th iQ¾h fldaIhla f,i 

y÷kajkq ,efí'

tla fldaIhlska 0'5 V muK úoHq;a.dul n,hla ckkh jk kuqÿ fujeks fldaI 

.Kkdjla fY%aKs.; j iy iudka;r.; j ieliSfuka 12 V fyda 15 V jeks 

fjda,aàh;djla iy weïmshr .Kkdjla ,nd .; yels h' fujeks wegjqula iQ¾h 

mek,hla (solar panel) f,i y÷kajkq ,efí'
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fuu iQ¾h mek, m<uq j ksmojk ,oafoa wNHjldY pkaøsldj, m%fhdackh i`oyd 

h' pkaøsldjg úÿ,sh ,nd .ekSu i`oyd negß fjkqjg fïjd fhdojk ,È' tjlg 

tAjdfha ñ, b;d wêl jQ w;r ksIamdok ;dlaIKh ÈhqKqùu iy wvq ñ,g ksmoùug 

yels ùu ksid ksfjia iy ùÈ wdf,dal lsÍu i|yd o oeka iQ¾h mek, Ndú; lrkq 

,efí'

11'19 rEmh - m%Odk úÿ,s cd,hg iïnkaO iQ¾h mek, iys; ksjila

m%Odk úÿ,s

 iemhqu

ógrh

iQ¾h fldaI mek,h

fkdñf,a ,efnk iQ¾h Yla;sfhka l%shd lrk ksid;a" lsisÿ mßir ¥IKhlg 

fya;= jk øjHhla msg fkdlrk ksid;a iy b;d úYd, wdhq ld,hla we;s ksid;a 

^m%:ufhka ksmojk ,o iQ¾h fldaI oekg o il%shj l%shd lrhs& iQ¾h fldaI wkd.; 

n,Yla;s w¾nqohg ms<shula f,i ie,fla'

Trf,daiq" .Kl hka;% wdÈh i|yd oekg Ndú; lrk iQ¾h fldaI" iQ¾h n,fhka 

l%shdlrk fudag¾ r: ksmoùug o Ndú; lrkq ,efí' 

11'5 g%dkaisiagr

bf,lafg%dksl úoHdfõ úYd, ÈhqKqjlg fya;= jQ g%dkaisiagrh p - n ikaê folla 

u.ska ks¾udKh lrk ,oaols' fï i|yd p iy n j¾.j,g wh;a w¾O ikakdhl 

m%foaY ;=kla tlsfklg hdnoj we;s l< hq;= h' p - n ikaê folla iE§ug w¾O 

ikakdhl m%foaY ;=kla we;s l< yels wdldr we;af;a folla mu‚' fuf,i ielish 

yels wdldr fol 11'20 rEmfha oelafõ' fïjd pnp g%dkaisiagr iy npn g%dkaisiagr 

f,i y÷kajkq ,efí'
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11'20 rEmh - (a) pnp g%dkaisiagrfha jHQyh (b) npn g%dkaisiagrfha jHQyh

p n p

(a)

n p n

(b)

tla tla w¾O ikakdhl m%foaYfhka tla w.%hla ne.ska g%dkaisiagrfhka msg;g 

w.% ;=kla meñfKa' g%dkaisiagrh l%shd lrk úg fl<jr we;s tla w¾O ikakdhl 

m%foaYhlska jdyl ^bf,lafg%dak fyda l=yr& úfudapkh lrk w;r wfkla fl<jr 

we;s m%foaYfhka tu jdyl ix.%ykh ^tl;= lr .ekSu& isÿ lrkq ,efí' fï ksid 

fl<jrj, we;s w.% fol ms<sfj<ska úfudaplh (emitter) iy ix.%dylh (collector) 
f,i y÷kajkq ,efí' ueo we;s w.%h u.ska úfudaplfha isg ix.%dylhg .uka lrk 

jdyl md,kh l< yels w;r tu w.%h mdou (base) f,i y÷kajkq ,efí' 

rEm igykaj, fuu w.% oelaùug bx.%Sis jpkj, uq,a wl=re jk E, C iy B Ndú; 

lrkq ,efí' 11'21(a) rEmfhka g%dkaisiagr jHQyh;a" jdyl iy Odrd .,k ÈYdjkq;a 

11'21(b) rEmfhka bf,lafg%dksl mßm:j, § g%dkaisiagr oelaùu i`oyd Ndú; jk 

iïu; ixfla;h;a oelafõ'

Odrdj .,k

ÈYdj

(a) 

ix.%dylh

úfudaplh

mdou

p

p

n

C

B

E

jdyl

^l=yr&

Odrdj .,k

ÈYdj

ix.%dylh

úfudaplh

mdou

n

n

p

C

B

E

jdyl

^bf,lafg%dak&

11'21 rEmh - (a) g%dkaisiagrj, w¾O ikakdhl ieleiau ^jdyl úfudapkh yd Odrdfõ ÈYdj& 

 (b) iïu; ixfla;

(b) iïu; ixfla;

pnp  g%dkaisiagrh

B

C

E

npn  g%dkaisiagrh

B

C

E
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 ♦ úfudaplh (E) y`ÿkd .ekSug B ysila fhdokq ,efí'

 ♦ B ysfika oelafjkafka úfudaplh iy ix.%dylh w;r g%dkaisiagrh ;=< 

Odrdj .,k ÈYdj hs'

wu;r oekqug

 ● iEu úgu úfudaplfha isg ix.%dylhg jdyl .,hs'

●	 p - w¾O ikakdhlfha jdylh l-=yr (+ wdfrdamKhlg wkqrEm& fyhska pnp 
g%dkaisiagrfha Odrdj úfudaplfha isg ix.%dylhg .,hs ^B ysi we;=<g&'

●	 n - w¾O ikakdhlfha jdylh bf,lafg%dak fyhska npn g%dkaisiagrfha Odrdj 

ix.%dylfha isg úfudaplhg .,hs ^B ysi msg;g&'

´kEu g%dkaisiagrhla mßm:hl Ndú; lrk úg tys w.%j,g ksjerÈ f,i úNjhka 

,nd Èh hq;= h' fuh g%dkaisiagrh keUqre lsÍu f,i y÷kajkq ,efí' g%dkaisiagrh 

fjda,aàh;d fyda Odrd j¾Olhla f,i Ndú; lrk úg úfudapl - mdou ikaêh 

fmr keUqre úh hq;= w;r jeä úNjhlska mdou - ix.%dyl ikaêh miq keUqre l< 

hq;= h' 

fï i|yd g%dkaisiagr ixfla;fha B ysfika Odrdj .,k ÈYdjg" C iy E w.%j,g 

úNj iemhsh hq;= h' 

fï wkqj npn g%dkaisiagrhl C, Ok ^+& w.%hg;a E, RK ^-& w.%hg;a iïnkaO 

l< hq;= h ^Odrdj iEuúgu +  isg - g .,k fyhska&' pnp g%dkaisiagrhl E, Ok 
^+& w.%hg;a C, RK ^-& w.%hg;a  iïnkaO l< hq;= h' iEuúgu B w.%hg iemhsh 

hq;af;a g%dkaisiagrfha C w.%hg imhk ÈYdjg u jQ úNj wka;rhla jk w;r tys 

úYd,;ajh C w.%hg imhk m%udKhg jvd wvq úh hq;-=h' túg mdou (B) - ix.%dyl  

(C) ikaêh miq keUqre fõ' 

jeo.;a

 ● idudkH fm< úIh ks¾foaYfha ish¨ bf,lafg%dksl mßm:j, § wm i,ld 

n,kafka npn g%dkaisiagr .ek mu‚'

fjf<|fmdf<a g%dkaisiagr j¾. w;s úYd, ixLHdjla we;s w;r tAjd úúO ndysr 

iajrEmj,ska ksmojkq ,efí' fuu g%dkaisiagr j¾. tlsfklska fjkafldg 

ye¢k.ekSug wxlkh fldg ;sfí' 

Wod:- 2SC828  (C828), 2SD400 (D400), 2SC1061 (C1061), 2SD313(D313).
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wu;r oekqug

g%dkaisiagrj, w.% ndysr j ye¢k .ekSug fmdÿ iïu; l%uhla ke;' id' fm< 

úIh ks¾foaYfha i|yka mÍlaIKj,g Ndú; jk g%dkaisiagr lsysmhl w.% y÷kd 

.kakd wdldrh my; oelafõ'

B

C E

C
B E

2SD313
2SC1061

2 SC

828

2SC828BC
E

C
BE

^fïjd ish,a, npn" 
is,slka g%dkaisiagr fõ&'

2 SD
400

E

C B

C
E B

2SD400

o;a; fmd;aj, w.% olajd we;af;a w.%hka wm foig w,ajd n,k úg mdofha w.% 

iú ù we;s wdldrhhs ^oaúudk igyk&'

11'5'1 g%dkaisiagrhl j¾Ol l%shdj

 ² Odrd j¾Olh

g%dkaisiagrhla uQ,sl jYfhka m%fhdackhg .efkkqfha Odrd j¾Olhla jYfhks' 

fuys § g%dkaisiagr j¾Ol mßm:fha m%odkh (input) f,i l=vd Odrdjla iemhQ úg 

j¾Olfha m%;sodkfhka (output) úYd, Odrdjla ,nd .; yels h'
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wjYH øjH (  2SD400 (D400) g%dkaisiagrhla" 2.5 V úÿ,s mkaoï n,an folla" 3 V 
iy 6 V negß ljr folla" 1'5 V úh<s fldaI yhla" iaúÉp folla 

^fnd;a;ï iaúÉp jvd fhda.H fõ&" 10 kΩ mßud md,lhla (Volume 
controller) iy mßm: mqjrejla

² rEmfha § we;s mßm:h" mßm: mqjrefõ 

f.dv k.kak' 

² úh<s fldaI hq.,h ne.ska negß 

ljrj,g iú fldg mßm:hg 

iïnkaO lrkak' mßud md,lfha 

^úp,H m%;sfrdaOh& iy g%dkaisiagrfha 

w.% iïnkaO fuys oelafõ'

fuys S1 iaúÉph" 3 V negßh VR mßud md,lh yd L1 n,anh" m%odk mßm:fha we;s  

w;r 6 V negßh" S2 iaúÉph iy L2 n,anh m%;sodk mßm:fha msysghs' negß ksjerÈ 

f,i iú l< hq;af;a S1 yd S2 iaúÉp újD;j (off) we;s úgh' 

² m<uqj S1 ixjD; (on) fldg L1 n,anh hka;ñka oe,afjk fia VR ys m%;sfrdaoh 

iSreudre lrkak' kej; S1 iaúÉph újD; (off) lrkak' 

² my; j.=fõ ±lafjk wdldrhg S1 yd S2 iaúÉp újD; iy ixjD; lrñka 

n,anj, §ma;sh ksÍlaIKh fldg j.=j mqrjkak' 

S1 S2

L1 n,anh L2 n,anh

oe,aùu §ma;sh oe,aùu §ma;sh

újD; (off) újD; (off)  −  −
ixjD; (on) újD; (off)  wvqhs  −
újD; (off) ixjD; (on)
ixjD; (on) ixjD; (on)

11'3 l%shdldrlu

+

L1 B +
6 V

E

C

2

L2

3 V S1 S2

1

3

VR

1 2 3

VR

C
BE

D400

^Tnf.a ksÍlaIK j.=fõ igyka lrk wdldrh meyeÈ,s ùu i|yd m<jeks iy fojk 

;Srej, ,eìh hq;= ksÍlaIKj,ska iïmQ¾Kfldg we;&' n,anj, §ma;sh wvq kï tys 

.,k Odrdj l=vd nj;a §ma;sh jeä kï .,k Odrdj úYd, nj;a Wml,amkh l< 

yels h'
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by; l%shdldrlfï ksÍlaIKj,ska wmg my; ks.ukhkag t<ôh yels h'

² m%odk mßm:fha Odrdjla .,k úg muKla m%;sodk mßm:fha Odrdjla .,hs'

² m%;sodk mßm:hg úNj wka;rhla iemhqj o m%odkfha Odrdjla fkd.,hs kï 

m%;sodkfha Odrdjla fkd.,hs'

² m%odkfha l=vd Odrdjla .,k úg ^L1 n,anh wvq §ma;shlska oe,afjk úg& 

m%;sodkfha úYd, Odrdjla .,hs ^L2 n,anh jeä §ma;shlska oe,afjhs& m%odkfha 

Odrdj mdou Odrdj IB f,i y÷kajk w;r m%;sodkfha Odrdj" ix.%dyl Odrdj IC 
f,i y÷kajkq ,efí'

² m%odkfha .,k IB l=vd Odrdjla m%;sodkfha § úYd, IC Odrdjla njg g%dkaisiagrh 

u.ska j¾Okh l< yels h' Odrd j¾Okh f,i ye¢kafjkafka fuu ls%hdjhs'

 ² ix{d j¾Olh

g%dkaisiagrh ir, Odrd j¾Olhla jYfhka muKla fkdj ix{d j¾Olhla 

^m%;Hj¾; Odrd j¾Olhla& f,i o nyq, j Ndú; fõ' Y%jH ixLHd; ix{djla 

j¾Okh lr .ekSug g%dkaisiagrh Ndú; l< yels wdldrh wdo¾Ykh lsÍug 11'4 

ls%hdldrlfuys fhfouq'

11'4 l%shdldrlu

wjYH øjH ( 2SD400 g%dkaisiagrhla"  22	kΩ	ldnka m%;sfrdaOlhla" 8	Ω iamSlrhla" 

0.1	μF Odß;%lhla" 3 V negß ljrhla" 1.5 V úh<s fldaI folla" 

mßm: mqjrejla yd iïnkaOl lïì iy Y%jH ixLHd; cklhla 

^úoHd.drfha we;s&  

B +
3 V

E

C

LS

0.1	μF
A

B

22 kΩ

² mßm:fha oelafjk wdldrhg mßm: 

mqjrefõ mßm:h f.dv k.kak' 

² m<uq j Y%jH ixLHd; ix{d cklh 

iamSlrhg ;ksj iïnkaO fldg 

hka;ñka Yíoh wefik ;rug ix{d 

cklfha m%;sodkh ilia lr.kak' 

 ² A yd B w.% w;rg iïnkaO l< Y%jH 

ixLHd; ix{d cklfhka (AF	Signal	
generator) l=vd ix{djla ,nd fokak'

² ix{d cklfhka ,enqK Yíoh j¾Okh 

ù iamSlrfhka weiSug ,efí' 

 ² 0.1	μF	Odß;%lh fhdojd we;af;a mdoug m%;Hdj¾;l ix{dj muKla ,nd§u 

i|yd h' mdoug wjYH keUqre fjda,aàh;dj 0'7 V ,nd fokqfha 22 kΩ 

m%;sfrdaOlh yryd h'
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wu;r ±kqug

wjYH WmlrK ( UM66 ix.Dys; mßm:hla" 220 Ω ldnka m%;sfrdaOlhla" 3 V 

negß ljrhla" 1.5 V úh<s fldaI folla" mßm: mqjrejla yd 

iïnkaOl lïì

ix.Dys; mßm:hla Ndú; fldg myiqfjka —ix.S;uh˜ Y%jH ixLHd; ;rx.hla 

ksmojd .; yels mßm:hla my; oelafõ' fuh mßm: mqjrej u; f.dvk.d by; 

Y%jH ixLHd; ix{d j¾Olh i|yd ix{djla iemhSug Ndú; l< yels h' 

UM 66

3 2 1           

3 V

S
3

2 X

Y

UM66

220	Ω

1+

1 - ix{dj 

2 - úNj iemhqï Ok w.%h 

3 - úNj iemhqï RK w.%h  

fuys X iy Y w.%" j¾Ol mßm:fha A iy B w.%j,g iïnkaO lsÍfuka ix{dj 

j¾Olhg ,nd Èh yels h'

11'5'2 g%dkaisiagrhl iaúÉphla f,i l%shdj

hdka;%sl iaúÉphla fjkqjg hï ixfõokhlg wkqj l%shd lrk bf,lafg%dksl 

iaúÉphla f,i g%dkaisiagrh l%shd lrúh yels h' bf,lafg%dksl úoHdfõ ixLHdxl 

mßm: f.dvke.Sfï § g%dkaisiagrh fndfyda úg Ndú; jkafka iaúÉphla f,i 

h' g%dkaisiagrh iaúÉphla f,i ls%hdlÍu wdo¾Ykh lsÍug 11'5 ls%%hdldrlfuys 

fhfouq'    
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11'5 l%shdldrlu

wjYH øjH ( 2SD313 g%dkaisiagrhla" nyq ógrhla" 2.5 V n,anhla" 3 V negß 

ljrhla" 1.5 V úh<s fldaI folla" 10 kΩ mßud md,lhla (VR), 
10 kΩ m%;sfrdaOlhla" mßm: mqjrejla" iïnkaOl lïì iy 

iaúÉphla (S) 

+

B 3 V
E

C

2

S

1
10  kΩ

10	kΩ

3
VR

+

V

² fuys oelafjk mßm:h" mßm: mqjrej 

u; f.dv k.kak' mßud md,lfha 

m%;sfrdaOh wvqu wjia:dfõ mj;sk fia 

th iïmQ¾Kfhka u olaIsKdj¾;j 

lrljkak' 

 ² S iaúÉph újD;j (off) ;nd mßm:hg 

negß iïnkaO lrkak' 

² nyqógrfha iaúÉph 2.5V (DC) j,g 

fhduqfldg g%dkaisiagrfha mdou yd 

úfudaplh w;rg iudka;r.;j 

iïnkaO lrkak ^tys Ok taIKh 

(probe) mdoug iïnkaO úh hq;-= h&' 

² oeka S iaúÉph ixjD; (on) lrkak' fjda,aÜógrfha mdGdxlh;a n,anfha 

±,aùu;a ksÍlaIK lrkak'

² m%;sfrdaOh l%ufhka jeä jk fia mßud md,lh fiñka jdudj¾;j  fjda,aÜógr 

mdGdxlh;a n,anh;a ksÍlaIKh lrñka lrljkak' 

² fjda,aÜógr mdGdxlh 0.7 Vg wdikak jk úg n,anh oe,aùu wdrïN jk 

nj;a tys w.h 0.8 V muK jk úg n,anh jeäu §ma;sfhka oe,afjk nj;a 

ksÍlaIKh lrkak'

by; l%shdldrlfuka my; ks.ukj,g wmg t<ôh yels h'

² úfudaplh iy mdou w;r úNj wka;rh 0.7 Vg wvq úg g%dkaisiagrfha ix.%dyl 

Odrdj IC fkd.,hs'

² úfudapl - mdou úNj wka;rh 0.7 V muK jk úg ix.%dyl Odrdj .e,Su 

werfò' 

² úfudapl - mdou úNj wka;rh 0.7 Vg jeä úg ^0.8 V muK& Wmßu ix.%dyl 

Odrdjla .,d hhs' 

² fï wkqj B - E w.% w;r úNjh 0.7 Vg wvq úg g%dkaisiagrh újD; iaúÉphla 

(off) f,i l%shd lrhs' B - E w.% w;r úNjh 0.7 Vg jeä úg th ixjD; (on) 
iaúÉphla f,i l%shd lrk nj ks.ukh l< yels h' 
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fuu uQ,O¾uh Ndú; fldg w÷re jefgk úg iajhxl%Shj l%shd lrk iaúÉp 

mßm:hla ks¾udKh lrk wdldrh wdo¾Ykh lsÍug 11'6 l%shdldrlfuys fhfouq' 

fuys wdf,dalhg ixfõ§ m%;sfrdaOlhla (LDR - Light-Dependent Resistor) wdf,dal 

ixfõolh f,i fhdod f.k we;' fuys bÈß mDIaGhg wdf,dalh jegqKq úg tys 

m%;sfrdaOh b;d wvq jk w;r ^Ω .Kfha& w÷f¾ § m%;sfrdaOh b;d jeä ^100 kΩ 
.Kfha& fõ'

11'6 l%shdldrlu

wjYH øjH ( D400 fyda D313 g%dkaisiagrhla" LDR tlla" 10 KΩ mßud md,lhla 

(VR), 2.5 V n,anhla" 3 V negß ljrhla" mßm: mqjrejla yd 

iïnkaOl lïì 

B 3 V
E

D 400 
fyda 
D 313

C +

2

1

LDR

10	kΩ
VR3

 ² LDRys Wv mDIaGh weÕs,ss ;=äka jid 

^w`ÿre fldg& n,anh oe,afjk f;la VR 
ys m%;sfrdaO iSreudre lrkak'

² we`.s,s ;=v bj;a fldg LDR u;g 

wdf,dalh m;s; ùug bv fokak' 

túg n,anh ksfjkq we; ^wjYH muKg w`ÿr jefgk úg n,anh oe,afjk fia 

VR ilia lr .; yels h&'
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wu;r ±kqug

 ● 11'6 ls%hdldrlfuys VR  úp,H m%;sfrdaOlh yd LDR tl" úNj fnÿula 

(potential divider) f,i l%shd lrhs' fïjd 11'5 l%shdldrlfï 10 kΩ wp, 

m%;sfrdaOlh iy 10 kΩ úp,H m%;sfrdaOlj,g wkqrEm fõ'

 ● fï m%;sfrdaOl fol yryd uq¿ úNj neiau 3 V fõ'

R1
VB

R2

I

I
V = 0

+3 V
´ïf.a kshufhka

3 = I (R1 + R2)

Bys úNjh VB kï" R2  yryd úNj wka;rh VB fõ'

∴ I = 3
R1 + R2

V = IR

VB = R2 × 3
R1 + R2

VB = R2 I

 ● R1  ksh; j ;nd R2  fjkia lsÍfuka 0 isg 3 V olajd ´kE u úNjhla tu 

,laIHhg ,nd Èh yels h'

 ● R1  =	10	kΩ	 kï VB = 0.7 V ùug R2ys w.h fidhuq'

3 × R2

10,000 + R2
0.7 =

7000 + 0.7 R2 = 3 × R2

7000 = 3 × R2 - 0.7 R2  = 2.3 R2

∴ R2 = 2.3
7000  = 3043	Ω

∴ R2  ys w.h 3043 Ω	jq úg Bys úNjh 0.7 V fõ'

●	 LDR u;g ,efnk wf,dalh wvq ùfuka tys m%;sfrdaOh 3043 Ω olajd jeä 

jQ úg n,anh hka;ñka oe,afjk w;r ;j;a w÷re jQ úg úNjh 0'7 g jeä 

ùfuka IC Odrdj Wmßu f,i jeä fõ ^iaúÉph ixjD; fõ&'
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 ● f,day ikakdhlj, úoHq;a ikakhkh isÿ lrk wdfrdamK jdyl RK 

bf,lafg%dak fõ'

 ● w¾O ikakdhlj, úoHq;a ikakhkhg iyNd.S jk wdfrdamK jdyl f,i 

bf,lafg%dak;a Ok wdfrdamKhlg wkqrEm l=yr;a l%shd lrhs'

 ● nkaOkhla leã bf,lafg%dakhla ksoyia j;au l=yrhla we;s jk fyhska 

w¾O ikakdhlfha mj;sk ksoyia jdyl bf,lafg%dak ixLHdj tys mj;sk 

l=yr ixLHdjg iudk fõ'

 ● fï ksid w¾O ikakdhlhla yryd úoHq;a úNj wka;rhla we;s l< úg Ok 

úNjfha isg RK úNjh foig l=yr;a" RK úNjfha isg Ok úNjhg 

bf,lafg%dak;a .uka lrk w;r ^úoHq;a& Odrdj Ok úNjfha isg RK 

úNjhg .,d hhs'

 ● ksi. w¾O ikakdhlhlg V jk ldKavfha uQ,øjHhla ud;%Kh lsÍfuka 

n  - j¾.fha ndyH w¾O ikakdhl idod .; yels h'

 ● ksi. w¾O ikakdhlhlg III jk ldKavfha uQ,øjHhla ud;%Kh lsÍfuka 

p - j¾.fha ndyH w¾O ikakdhlh idod .; yels h'

●	 p - n ikaêhl p fmfoi Ok jk f,i ndysr úNjhlg iïnkaO l< úg 

ydhs; fmfoi wvq jk w;r úNj ndOlh b;d l=vd jk ;rï ndysr úNjh 

úYd, jQ úg ikaêh yryd Odrdjla .,d hhs' fuh tu ikaêh bÈß keUqre 

lsÍu f,i ye¢kafõ' 

●	 p - n ikaêhl p fmfoi RK jk mßÈ ndysr úNj wka;rhla we;s l< úg 

ydhs; fmfoi jeä jk w;r ikaêh yryd Odrdjla fkd.,hs' fuh tu 

ikaêh miqkeUqre lsÍu f,i ye¢kafõ'

 ● m%;Hdj¾;l Odrdjla fyda úNjhla RcqlrKh i|yd vfhdav Ndú; l< yels h'

●	 p - n ikaêhla yryd we;s jk úNj ndOlh Si ikaêhla i|yd 0'7 V muK 

o Ge ikaêhla i|yd 0'2 V muK o fõ'

●	 p - w¾O ikakdhlfha jdyl l-=yr (+ wdfrdamKhlg wkqrEm& fyhska pnp 
g%dkaisiagrfha Odrdj úfudaplfha isg mdou yryd ix.%dylhg .,hs ^B ysi 

we;=<g&'

●	 n - w¾O ikakdhlfha jdyl bf,lafg%dak fyhska npn g%dkaisiagrfha Odrdj 

ix.%dylfha isg mdou yryd úfudaplhg .,hs ^B ysi msg;g&' 

 ● iEu úgu úfudaplfha isg ix.%dylhg jdyl .,hs'

 ● g%dkaisiagrhla ir, Odrd j¾Olhla" ix{d ^m%;Hdj¾;l Odrd& j¾Olhla 

iy iaúÉphla f,i Ndú; l< yels h'

idrdxYh
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11'1 wNHdih 

^1&     (i) idudkH f,day iy w¾O ikakdhl úoHq;a ikakhkh isÿ lrk wdldrh 

fláfhka úia;r lrkak' 

 (ii)   WIaK;ajh jeä ùu fuu úÿ,s ikakhkhg n,mdk wdldrh úia;r 

lrkak' 

^2&  (i) LED tlla ;ks úh<s fldaIhlska fkdoe,afjk kuqÿ fldaI foll 

fY%a‚.; ieliqulska oe,afõ' fuh Tn meyeÈ,s lrkafka flfia o@  

 (ii)   tÈfkod Ôú;fha § LED Ndú; jk wjia:d 3la i|yd WodyrK fokak' 

(iii)   iqÿ j¾Kh ksl=;a lrk LED, iQ;s%ld n,an fjkqjg Ndú; lsÍu YS>%fhka 

jeä fjñka mj;S' fufia ùug fya;= úh yels lreKq ;=kla olajkak'

^3&  g%dkaisiagrhla Ndú; fldg w÷r jefgk úg oe,afjk n,an mßm:hla 11'6 

ls%hdldrlfuys olajd we;' ksjilg rd;s%fha fudag¾ r:hla meñfKk úg tys 

m%Odk ,dïmqfõ t<sh jegqK úg .rdcfha fodr iajhxlS%hj újD; ùu i|yd 

fuu mßm:h fjkia lsÍug isiqfjl= woyia lrhs' 

 mdif,a úoHd m%o¾Ykhg fuys l=vd wkqrejla iE§u i|yd wjYH mßm:hla 

ks¾udKh lrkak' fodr újD; lsÍu i|yd l=vd 3 V ir, Odrd fudagrhla 

Tyq Ndú; lsÍug woyia lrhs' fudagrh tu mßm:fha l=uk ia:dkhg iú l< 

hq;= oehs mßm:fha we| olajkak' 

^4&  úoHd m%o¾Ykhl § Rcq ldrl fia;=jl ls%hdj wdo¾Ykh lsÍu i|yd ks¾udKh 

l< mßm:hla rEmfha oelafõ' fuys we;s vfhdav ish,a,g u 1'8 V keUqre 

úNjhla we;s LED fhdojd we;' 

Y

6 V

X

D4

D6
D1

D2 D3

D5

-

+

(i) fuys X iy Y w.%j,g 

rEmfha oelafjk f,i 

6 V negßhla  iú lrkq 

,efí' túg l=uk LED 
oe,afjkafka o@

(ii) túg mßm:h yryd Odrdj 

.,dhk ud¾.h" LED 

wi<ska B;, u.ska we| 

olajkak'

(iii) negßh m%;súreoaO ÈYdjg X yd Y w.%j,g iú l<fyd;a l=ula isÿfõ o@

(iv) fuys 6 V negßh fjkqjg 3 V negßhla fhÿjfyd;a l=ula isÿfõ o@ Tfí 

ks.ukhg fya;= olajkak'
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mdßNdIsl Yío ud,dj

w¾O ikakdhl   - Semiconductors

ksi. w¾O ikakdhl  - Intrinsic semiconductors

ndyH w¾O ikakdhl  - Extrinsic semiconductors

wdfrdamK jdyl  - Charge carriers

l=yr    -  Holes

ud;%Kh   -  Doping

odhl mrudKqj  -  Donor atom

m%;s.%dyl mrudKqj  -  Acceptor atom

ydhs; fmfoi = ySk ia:rh -  Depletion layer

Rcqldrl vfhdavh	 	 -		Rectifier	diode

Rcqldrl fia;=j	 	 -		Bridge	Rectifier

wdf,dal úfudapl vfhdavh -  Light Emitting Diode

g%dkaisiagrh   -  Transistor

ix.%dylh   -  Collector

úfudaplh   -  Emitter

mdou    -  Base

Odrd j¾Olh   -		Current	amplifier

ix{d j¾Olh   -		Signal	amplifier

fmr keUqrej   -		Forward	bias

miq keUqrej   -  Reverse bias
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úoHq;a ridhkh

úoHq;a ridhkh 
ridhk úoHdj

12
12'1 úoHq;a ridhksl fldaI  

.Dyia: úÿ,s n,fhka l%shd lrk WmlrK fuka u úoHq;a ¡ ridhksl fldaI$negß  

u.ska l%shd;aul jk WmlrK o tÈfkÞ lghq;=j, § ks;r Ndú; lrkq ,efí' 

fi,a,ï ld¾" úÿ,s mkaoï" .Kl hka;% ^Calculators&" mß.Kl" cx.u ÿrl;k 

wdÈh úoHq;a ¡ ridhksl fldaI uÕska l%shd lrk WmlrK ioyd ksoiqka lsysmhls'

rEmh 12'1'1 ¡ úoHq;a ¡ ridhksl fldaI u.ska l%shdlrk WmlrK

úÿ,s mkaou

.Kl hka;%h mß.Klh

cx.u ÿrl:kh negßj,ska l%shdlrk

fi,a,ï ldrhla

by; ksoiqka f,i ±lajQ WmlrKj, Ndú; jk úoHq;a ¡ ridhksl fldaI$negß 

m%udKfhka l=vd tAjd h' fudag¾ r: mK.ekaùu ^Start& i`oyd Ndú; jk negßh 

m%udKfhka úYd, h' tu negßh" úoHq;a ¡ ridhksl fldaI lsysmhl tl;=jls'

rEmh 12'1'2 ¡ úúO fldaI j¾. yd negß
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úoHq;a ridhkh

úoHq;a ¡ ridhksl fldaI ms<sno j Tn óg fmr fY%a‚j, § wOHhkh lr we;' tu 

fldaIj, § tAjdfha wvx.= ridhksl ixfhda.j, .eíj we;s ridhksl Yla;sh" úoHq;a 

Yla;sh njg mßj¾;kh flf¾' úoHq;a ¡ ridhksl fldaIj, § isÿ jk m%;sl%shd iy 

tu fldaIj, l%shdldÍ;ajh ms<sn`o j jeäÿrg;a wOHhkh lsÍu fuys § isÿ flf¾' 

tA i|yd my; ±lafjk 12'6'1 l%shdldrlfuys ksr; fjuq'

l%shdldrlu - 12'1'1

wjYH øjH ( l=vd îlrhla" ;kql i,a*shqßla wï,h iy iskala f,day ;yvqjla

iskala f,day 

;yvqj

;kql i,aa*shqßla 

wï,h

rEmh 12'1'3

l%shd ms<sfj< ( l=vd îlrhlg ;kql 

i,a*shqßla wï,h tl;= lrkak' 12'1'3 rEmfha 

±lafjk wkaoug iskala f,day ;yvqfjka 

fldgila i,a*shqßla wï, ødjKfha .sf,k 

fia tys ;nkak'

Tfí ksÍlaIK igyka lrkak'

fuys § iskala f,day ;yvqj wi,ska jdhq nqnq¿ msg jk nj;a" l%ufhka iskala 

;yvqj laIh jk nj;a ksÍlaIKh fõ' tu ksÍlaIKj,g fya;= fidhd n,uq'

iskala f,day mrudKq iskala (Zn) f,dayh u; bf,lafg%dak rojñka iskala whk 

(Zn2+)  f,i ødjK.; fõ' fuys § bf,lafg%dak iskala ;yvqj u; /ia fõ' fuu 

l%shdj ridhksl ixfla; Ndú;fhka my; wdldrhg ksrEmKh l< yels h'

 Zn (s)  Zn2+(aq) + 2e  1    
i,a*shqßla wï,h c,fha § yhsârcka whk (H+) yd i,af*aÜ whk (SO4

2-) njg 

ú>gkh fõ' th my; ±lafjk wdldrhg ksrEmKh l< yels h' 

H2SO4 (aq)  2H+(aq) + SO4
2-

 (aq)  
ødjKfha we;s H+

 whk" iskala ;yvqj u; we;s bf,lafg%dak ,nd .ekSug" iskala 

;yvqj fj; wdl¾IKh fõ' bf,lafg%dak ,nd.;a H+ whk yhsârcka jdhqj (H2) 
njg m;a fõ' fuu l%shdj my; wdldrhg ridhksl ixfla; Ndú;fhka ksrEmKh 

l< yels h' 

2H+(aq) + 2e  H2
 (g)  2

hï ridhksl m%fNaohla bf,lafg%dak ,nd .ksñka fyda msg lrñka fyda 

fjk;a m%fNaohla njg m;aùu ksrEmKh lrñka ,shd we;s by; 1  yd 2  wdldrfha 

m%;sl%shd zw¾O m%;sl%shdZ f,i ye`Èkafõ' w¾O m%;sl%shd folla iqÿiq mßÈ tl;= lsÍfuka  

;=,s; whksl m%;sl%shdj ,nd .; yels h' 
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úoHq;a ridhkh

    Zn(s)  Zn2+ (aq) + 2e    — 1

       2H+(aq) + 2e   H2(g)     — 2

1  + 2      Zn(s) + 2H+ (aq) + 2e  Zn2+(aq) + 2e +  H2 (g) 

  Zn(s) + 2H+ (aq)    Zn2+ (aq) + H2 (g)
fuu m%;sl%shdj ;=,s; ridhksl iólrKhla wdldrhg ±laùu ó<Õg i,ld n,uq' 

ødjKhg H+ whk ,enqfKa i,a*shqßla wï,h (H2SO4) ú>gkh ùfuks' i,a*shqßla 

wï,h ú>gkfha § H+ whkj,g wu;r j SO4
2- whk o udOHhg tl;= fõ' kuq;a 

m%;sl%shdfõ § SO4
2-  whk fjkilg ,la fkd fõ' tneúka SO4

2- fomig u tl;= lruq'

Zn (s) + 2H +(aq) + SO4
2-

 (aq)  Zn2+(aq) + SO4
2-

 (aq) + H2 (g)

H2SO4  ZnSO4
Zn (s)+ H2SO4(aq)  ZnSO4(aq) + H2(g)

iskala f,dayh" ;kql i,a*shqßla wï,h iu. isÿ lrk iïmQ¾K m%;sl%shdj by; 

oelafõ' by; l%shdj,sfha § Zn f,dayh yd H+(aq)  whk w;r isÿ jk bf,lafg%dak 

yqjudrej" ndysr ikakdhlhla Tiafia isÿ fõ kï wmg úoHq;a Odrdjla ksmojd .; 

yels h'

fuh isÿ l< yels ±hs fidhd ne,Sug my; l%shdldrlfuys ksr; fjuq' 

l%shdldrlu - 12'1'2

wjYH øjH ( îlrhla" iskala yd fldm¾ ;yvq" ;kql i,a*shqßla wï,h" iïnkaOl 

lïì" weógrh 

l%shd ms<sfj< ( iskala ;yvqj 

yd ;U ;yvqj 12'1'4 rEmfha 

wdldrhg lïì fhdodf.k 

weógrhg iïnkaO lrkak' 

bkamiq f,day ;yvq fol ;kql 

i,a*shqßla wï,h wvx.= îlrh 

;=< .s,ajkak'

Tfí ksÍlaIKh igyka lr 

.kak'

;kql i,aa*shqßla 

wï,h

fldm¾ ;yvqj

iskala ;yvqj

                       rEmh 12'1'4

AA



 ridhk úoHdj  ridhk úoHdj

81

80 81

úoHq;a ridhkh

fuys § weógrfha o¾Ylh W;al%u jk nj;a" iskala ;yvqj laIh jk nj;a" fldm¾ 

;yvqj wi,ska jdhq nqnq¿ msg jk nj;a ksÍlaIKh fõ' 

fuu ksÍlaIK i`oyd fya;= fidhd n,uq'

fuys § o iskala mrudKq" bf,lafg%dak f,dayh u; r|jñka Zn 2+ whk njg m;afõ' 

fï ksid iskala ;yvqj laIh fõ' iskala ;yvqj u; /ia jQ bf,lafg%dak ndysr lïìh 

Tiafia fldm¾ ;yvqj fj; .uka lrhs' fuu bf,lafg%dak m%jdyh úoHq;a Odrdjla 

f,i i,lkq ,efí' úoHq;a Odrdjla .,d hk nj weógr o¾Ylfha W;al%uhka uÕska 

fmkakqï flf¾' tneúka fu;ek § ødjKfha we;s H+ whk" fldm¾ ;yvqj fj; 

.uka lr fldm¾ ;yvqj u;ska bf,lafg%dak ,nd .kS' tu ksid fldm¾ ;yvqj 

wi,ska yhsârcka jdhq nqnq¿ msg fõ'

   iskala ;yvqj wi, isÿjk m%;sl%shdj

   Zn (s)  Zn 2+ (aq) + 2e   1

   fldm¾ ;yvqj wi, isÿjk m%;sl%shdj

   2H+(aq) + 2e  H2 (g)    2  

by; mÍlaIKfha § ndysr lïìh Tiafia iskalaj, isg fldm¾ olajd bf,lafg%dak 

Odrdjla .uka .kakd nj ;yjqre úh' bf,lafg%dak Odrdjla hkq úoHq;a Odrdjls' 

fuys § ridhksl úm¾hdihla uÕska úoHq;a Odrdjla ckkh lsÍu isÿ lr we;' 

ridhksl m%;sl%shdjla u.ska úoHq;h ckkh lsÍu i`oyd Ndú; lrk by; wdldrfha 

wegjqula úoHq;a ¡ ridhksl fldaIhla f,i ye`Èkafõ' fuys § úoHq;a úÉfþoHh ;=< 

.s,ajd we;s ikakdhl .=K we;s øjH bf,lafg%dav f,i ye¢kafõ' 

by; fldaIfha iskala ;yvqj yd fldm¾ ;yvqj bf,lafg%dav f,i l%shd lrhs' 

by; 1  yd 2  hk w¾O m%;sl%shd tl;= lsÍfuka ,efnk ;=,s; whksl m%;sl%shdj" 

fldaIh ;=< isÿ jk úoHq;a ¡ ridhksl m%;sl%shdj fõ'

1  + 2            Zn (s) + 2H+(aq)  Zn2+(aq) + H2 (g)
by; fldaIfha iskala bf,lafg%davh wi, m%;sl%shdj" ;jÿrg;a i,ld n,uq' 

Zn (s)  Zn2+(aq) + 2e    1

lsishï m%fNaohlska ^mrudKq" wKq fyda whk& bf,lafg%dak bj;a ùu TlaislrKhla 

f,i ye¢kafõ' fï wkqj iskala ;yvqfjys isÿ jkafka TlaislrKhls' hï 

bf,lafg%davhla wi, TlaislrKhla isÿ fõ kï tu bf,lafg%davh wefkdavh f,i 

w¾: oelafõ' fï wkqj iskala ;yvqj by; fldaIfha wefkdavhhs' 1  iólrKh 

uÕska ksrEmKh jkafka wefkdavh wi, isÿ jk TlaislrK w¾O m%;sl%shdjhs' 

iskala ;yvqj u; bf,lafg%dak r|jñka iskala mrudKq ødjK.; jk neúka fldm¾ 

;yvqjg idfmalaI j iskala ;yvqj RK f,i wdfrdamKh ù we;' tu ksid iskala 

bf,lafg%davh fldaIfha RK w.%h fõ'

fldm¾ ;yvqj wi, m%;sl%shdj ms<sn`o j ó<.g i,ld n,uq'
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2H+(aq) + 2e   H2(g)  2  
fuys § H+ whk bf,lafg%dak ,ndf.k H2  jdhqj njg m;a fõ' lsishï m%fNaohla 

^mrudKq" wKq" whk& uÕska bf,lafg%dak ,nd.ekSu TlaisyrKhla f,i ye¢kafõ' 

fldm¾ bf,lafg%davh wi, bf,lafg%dak ,nd .ekSula fyj;a TlaisyrKhla isÿjk 

neúka  2  m%;sl%shdj TlaisyrK w¾O m%;sl%shdj fõ'

hï bf,lafg%davhla wi, TlaisyrKhla isÿ fõ kï tu bf,lafg%davh lef;davh 

f,i w¾: ±lafõ' fï wkqj fldm¾ ;yvqj fldaIfha lef;davhhs' fldm¾ ;yvqj 

fj; bf,lafg%dak .,d tk neúka fldm¾ ;yvqj iskala ;yvqjg idfmalaI j Ok 

f,i wdfrdamKh ù we;' tneúka fldm¾ bf,lafg%davh" fldaIfha Ok w.%h fõ'

1  yd 2  hk m%;sl%shd tl;-= lsÍfuka fldaIfha úoHq;a ¡ ridhksl m%;sl%shdj ,nd 

.; yels h' iskala bf,lafg%davh $ RK w.%h wi,

Zn (s)  Zn2+(aq)+ 2e — 1    wefkdav m%;sl%shdj

fldm¾ bf,lafg%davh $Ok w.%h wi,

2 H+(aq) + 2e   H2(g) — 2    lef;dav m%;sl%shdj

1  + 2

Zn(s) + 2H+(aq)  Zn 2+(aq) + H2 (g)  iuia; fldaI m%;sl%shdj fõ'

§ we;s úoHq;a ¡ ridhksl fldaIhl wefkdavh iy lef;davh y`ÿkd .ekSu i`oyd 

my; ±lafjk iei`§ï Tng jeo.;a jkq we;'

 ² il%sh;d fYa%‚fha jvd by<ska msysá f,dayh wefkdavh f,i l%shd lrk w;r 

il%sh;d fY%a‚fha my<ska we;s f,dayh lef;davh f,i l%shd lrhs'

 ² wefkdavh wi, TlaislrKhla isÿjk w;r lef;davh wi, TlaisyrKhla isÿ 

fõ'

 ² wefkdavh fldaIfha RK w.%h jk w;r lef;davh fldaIfha Ok w.%h fõ' 

ie,lsh hq;=hs'

wefkdavh lef;davh
(-) (+)

bf,lafg%dak Odrdj

iïu; Odrdj (I)

iskala ;yvqj

fldm¾ ;yvqj

 rEmh 12'1'5

fldaIhl RK w.%fha isg 

Ok w.%h lrd bf,lafg%dak 

Odrdj .uka lrhs' kuq;a 

fN!;sl úoHd;aul 

iïuq;Skag wkqj iïu; 

Odrdj ̂ I& i,l=Kq lrkafka 

Ok w.%fha isg RK w.%h 

fj;g h'
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ó<Õg hlv yd fldm¾ bf,lafg%dav fhdod .ksñka ;kkq ,nk fldaIhla i,luq'

;kql i,a*shqßla wï,h

wefkdavh

(- w.%h)
lef;davh

(+ w.%h)

hlv ;yvqj fldm¾ ;yvqj

                                    rEmh 12'1'6

il%sh;d fY%aKsfha fldm¾j,g jvd by<ska hlv msysghs' ta wkqj fuys § TlaislrKhg 

n÷ka fjñka wefkdavh f,i l%shd lrkafka jvd il%sh f,dayh jk hlvhs'

hlv bf,lafg%davh wi, isÿ jk m%;sl%shdj ^wefkdav m%;sl%shdj&

Fe (s)  Fe2+(aq) + 2e  4  
fuys § hlv ;yvqj u; bf,lafg%dak r|jñka hlv mrudKq ødjK.; jk 

neúka" th fldm¾j,g idfmalaI j RK f,i wdfrdamKh ù we;' tneúka hlv 

bf,lafg%davh fldaIfha RK w.%h fõ'

fuu fldaIfha o il%sh;dj wvq fldm¾ f,dayh wi, isÿ jkafka my; ±lafjk 

TlaisyrK w¾O m%;sl%shdjhs' tneúka fuu fldaIfha lef;davh f,i l%shd lrkafka 

fldm¾ bf,lafg%davhhs'

fldm¾ bf,lafg%davh wi, isÿ jk m%;sl%shdj ^lef;dav m%;sl%shdj&

2H+ (aq) +  2e  H2 (g)  5    
fldm¾ bf,lafg%davh fj; ndysr lïìh Tiafia bf,lafg%dak .,d hhs' t neúka 

fldm¾ bf,lafg%davh" fldaIfha Ok w.%h fõ'

4  yd 5  hk w¾O m%;sl%shd tl;= lsÍfuka fldaIfha iuia; whksl m%;sl%shdj 

,nd .; yels h'

Fe (s) + 2H+(aq)   Fe2+(aq) + H2 (g)    
fuu fldaIfhka úoHq;h ,nd .ekSfï § hlv bf,lafg%davh Èh jk nj;a fldm¾ 

bf,lafg%davh wi,ska jdhq nqnq¿ msg jk nj;a ksÍlaIKh fõ'
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iskala yd hlv bf,lafg%dav fhdod .ksñka idod we;s my; fldaIh i,luq'

;kql i,a*shqßla wï,h

wefkdavh

(- w.%h)
lef;davh

(+ w.%h)

iskala ;yvqj hlv ;yvqj

                                                                rEmh 12'1'7

il%sh;d fY%aKsfha hlvj,g jvd by<ska iskala f,dayh msysgd we;' t neúka fuys § 

TlaislrKh fjñka wefkdavh f,i l%shd lrkafka jvd il%sh f,dayh jk iskala h'

iskala bf,lafg%davh$ wefkdavh wi, isÿ jk m%;sl%shdj 

Zn (s)  Zn2+(aq) + 2e   6

fuys § o iskala bf,lafg%davh u; bf,lafg%dak r|jñka iskala mrudKq ødjK.; 

jk neúka" hlvj,g idfmalaI j iskala RK f,i wdfrdams; fõ' t neúka iskala 

bf,lafg%davh fldaIfha RK w.%h fõ'

hlv bf,lafg%davh ^lef;davh& wi, isÿ jk m%;sls%hdj

2H+(aq) + 2e   H2 (g)   7

hlv wi, TlaisyrKhla isÿ jk ksid hlv lef;davh f,i l%shd lrhs'

hlv bf,lafg%davh fj;" lïìh Tiafia bf,lafg%dak .,d ths' tu ksid hlv 

bf,lafg%davh fldaIfha Ok w.%h fõ'

6  iy 7  m%;sl%shd tl;= lsÍfuka fldaIfha iuia; whksl m%;sl%shdj ,nd.; 

yels h'

Zn (s) + 2H+(aq)   Zn2+(aq) + H2 (g) 
fuu fldaIh l%shd;aul jk úg iskala bf,lafg%davh laIh jk nj;a" hlv 

bf,lafg%davh wi,ska jdhq nqnq¿ uqla; jk nj;a ksÍlaIKh fõ'
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12'2 úoHq;a ¡ úÉfþokh

ieu k.rhl u mdfya we;s rka wdNrK idmamq wdikakfha rka$ÍÈ wdNrK Tm ouk 

cx.u jHdmdßlhska isák nj Tn ksÍlaIKh lr ;sfnkjd o@

Tjqka Tfí ksÍlaIKhg yiq ù ke;s kï h<s tjekafkl= uqK.eiqKq úg" Tyq 

i;=j we;s WmlrK fyd`Èka ksÍlaIKh lrkak' úoHq;h imhk negßhla" thg 

iïnkaO l< lïì iy lsishï ødjKhla mqrjk ,o Ndckhla ksÍlaIKh lsÍug 

Tng yelsjkq we;' fuys § Tyq úiska tla bf,lafg%davhla f,i isyska rka m;=rla 

o wfkla bf,lafg%davh f,i Tm ±ñh hq;= wdNrKh o fhdokqq ,efí' Tyq fuu 

WmlrKh fhdod f.k isÿ lrkafka wdNrKh u; rka wdf,am lsÍuhs' 

by; l%shdj u`.ska Tyq ß§ wdNrK u; rka wdf,am lrhs' fuys § Tyq úiska Ndú; 

l< ødjKh ;=<ska úoHq;a Odrdjla .uka lsÍug i,iajkq ,nhs' 

úoHq;h ikakhkh lrk ødjKhla$øjhla Tiafia úoHq;h .uka lsÍug i,iajd 

isÿ lrkq ,nk ridhksl úm¾hdi úoHq;a ¡ úÉfþok l%shdj,s f,i ye¢kafõ' fuu 

mßÉfþofha § úoHq;a ¡ úÉfþokh ms<sn| idlÉPd flf¾' tA i|yd m%:ufhka u 

úoHq;h ikakhkh lrk øj$ødjK ms<sn| j fidhd ne,Sug my; l%shdldrlu isÿ 

lruq'

l%shdldrlu - 12'2'1

wjYH øjH (-¡

ldnka bf,lafg%dav" úÿ,s mkaoï fldaI folla (1.5 V), iïnkaOl lïì" 

.e,ajfkdaógrhla"  îlr lsysmhla" fmd,af;,a" N+ñf;,a" wdiQ; c,h" wdï,SlD; 

c,h" ¨Kq ødjKh" t;fkda,a 50 cm3 
+ -

Ndú; lrk øjh$ødjKh

weógrhA

ldnka bf,lafg%davhldnka bf,lafg%davh

 rEmh 12'2'1  

by; i |yka l< øj$ødjK wvx.= îlr ;=<g ldnka bf,lafg%dav .s,ajd" 

weógrfha W;al%uhla fõ ±hs ksÍlaIKh lrkak' 

Tfí ksÍlaIK jd¾;d lrkak'
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fuys § weógrfha W;al%uhla ±lsh yels jkafka by; wï,slD; c,h iy ¨Kq 

ødjKh fhdod .;a úg § muKls'

tkï tu øj yryd úoHq;h ikakhkh fõ'

 ² úoHq;h ikakhkh lrk øj$ødjK úoHq;a úÉfþoH f,i ye¢kafõ' fï i|yd 

ksoiqka jk øj$ødjK lsysmhla my; ±lafõ'

• whksl ixfhda.j, c,Sh ødjK 

       ksoiqka :- c,Sh fidaähï laf,darhsâ" c,Sh fldm¾ i,af*aÜ

 • whksl ixfhda.j, ú,Sk øj

 ksoiqka :- r;a lsÍfuka øj njg m;a l< fidaähï laf,drhsâ   
 ^ú,Sk fidaähï laf,drhsâ&

 • wï, ødjK 

  ksoiqka :- c,Sh yhsâfrdlaf,dßla wï,h" c,Sh i,a*shqßla wï,h

 • Niau ødjK 

  ksoiqka :- c,Sh fidaähï yhsâfrdlaihsâ, yqkq Èhr

 ² úoHq;h ikakhkh fkdlrk øj$ødjK úoHq;a wúÉfþoH f,i ye¢kafõ' fï 

ioyd ksoiqka jk øj$ødjK lsysmhla my; ±lafõ' 
• ixY=oaO c,h ^wdiQ; c,h& 

 • ldnksl øj 

 ksoiqka :- fmg%,a" N+ñf;,a" mermska" fylafiaka

m%;súreoaO wdfrdamK iys; whk u`.ska iEÿKq >k whksl iaMálj, 

ip,kh úh yels whk wvx.= fkd fõ' tu ksid tajdg úoHq;h ikakhkh 

l< fkdyels h' kuq;a tajd c,fha Èh l< úg fyda øjhla njg m;a jk 

;=re ;Èka r;a l< úg ^ú,Sk l< úg& fyda tys we;s whk ip,kh úh yels 

;;a;ajhg m;a fõ' tu ksid whksl ixfhda.j, c,Sh ødjK iy ú,Sk øj 

úoHq;h ikakhkh lrhs' fmg%,a" N+ñf;,a" mermska jeks yhsâfrdldnk 

iyixhqc nkaOk iys; ixfhda. jk w;r úoHq;h ikakhkh fkdlrhs' 

ixY=oaO c,h o iyixhqc neúka tys whk ke;s ;rï h' tu ksid wdiQ; 

c,h o úoHq;h ikakhkh fkd lrhs' c,Sh ødjKj, § yhsâfrdwhäla 

wï,h (HI)" yhsâfrdlaf,daßla wï,h (HCl)" i,a*shqßla wï,h (H2SO4) 
jeks wï,j, iyixhqc nkaOk ì`§ whk iEfoa' tneúka fujeks wï, 

ødjK o úoHq;h  ikakhkh lrkq ,nhs' 

  HCl  c,h   H+ (aq) + Cl- (aq)

  H2SO4  
c,h   2H+ (aq) + SO

2-

4  (aq)

 fmg%,a" N+ñf;,a" mermska" fylafiaka

wu;r oekqug
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úoHq;a úÉfþoHhla ;=<ska úoHq;h ikakhkh lrùug ilia lrk ,o wegjqula 

12'2'2 rEmfha ±lafõ' fujeks wegjqula úoHq;a ¡ úÉfþok fldaIhla f,i ye¢kafõ' 

úoHq;a ¡ úÉfþok fldaIhla" úoHq;h imhk m%Njhlska o" úoHq;a ¡ úÉfþoHhlska 

o" bf,lafg%dav follska yd iïnkaOl lïìj,ska o iukaú; h'

+ -
iïnkaOl lïì

^úoHq;a m%Njh&

  ldnka fyda ma,eákï

bf,lafg%davh

úoHq;a úÉfþoHh

A B
ldnka fyda ma,eákï 

bf,lafg%davh

rEmh 12'2'2 ¡ úoHq;a ¡ úÉfþok fldaIhla 

úoHq;a ¡ úÉfþok fldaIhl úoHq;a úÉfþoHh f,i c,Sh fidaähï laf,darhsâ 

ødjKhla fhdÞ úoHq;h iemhSu i,ld n,uq' fuys § ldnka bf,lafg%dav wi,ska 

jdhq nqnq¿ msg jkq fmfka' tA wkqj c,Sh ødjKh ridhksl úm¾hdihlg Ndck ù 

we;' fï wdldrhg úoHq;h iemhSfuka idudkHfhka bfí isÿ fkdjk ^iajhxisoaO 

fkdjk& ridhksl m%;sl%shdjla úoHq;a ¡ úÉfþokh u.ska isÿl< yels h'

 ² úoHq;a ¡ úÉfþokfha § fhfok iïuq;s

^1& ndysr úoHq;a iemhqfï ^negßfha& Ok w.%hg iïnkaO l< bf,lafg%davh" 

Ok bf,lafg%davh jk w;r RK w.%hg iïnkaO l< bf,lafg%davh RK 

bf,lafg%davh fõ'

^2& ødjKfha$øjfha wvx.= Ok whk" RK bf,lafg%davh fj;g o RK whk" Ok 

bf,lafg%davh fj;g o wdl¾IKh fõ'

^3& RK bf,lafg%davh fj; .uka lrk Ok whk" bf,lafg%dak ,nd f.k 

TlaisyrKh fõ' ødjKh ;=< Ok whk j¾. lsysmhla we;s kï" idudkHfhka 

TlaisyrKh ùug jvd;a keUqre jkafka il%sh;d fY%a‚fha my<ska we;s uQ,øjH 

idok legdhk ^Ok whk& hs'

WodyrK f,i ødjKfha Na+ yd H+ whk ;sfí kï il%sh;d fY%aKsfha 

fidaähïj,g my<ska msysá yhsârcka idok H+ whk" bf,lafg%dak ,nd 

f.k TlaisyrKh fõ'

ødjKfha Cu2+ yd H+ whk ;sfí kï bf,lafg%dak ,nd .kafka il%sh;d 

fYa%Ksfha yhsârckaj,g my<ska msysá fldm¾ idok Cu2+ whkhs' 

^4& RK bf,lafg%davh wi, TlaisyrK w¾O m%;sl%shdjla isÿ jk ksid" RK 

bf,lafg%davh lef;davh fõ' 
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^5& ødjKfha we;s wekdhk ^RK whk& Ok bf,lafg%davh fj; .uka lr 

bf,lafg%dak uqod yÍ' tkï TlaislrKh fõ'

ksoiqkla f,i ødjKfha we;s  Cl- whk bf,lafg%dak msg lr Cl2 wKq 

njg m;a fõ'

2Cl- (aq)   Cl2 (g)  + 2 e

^ødjKfha RK whk lsysmhla we;s úg" m<uq j TlaislrKh jk whkh l=ula 

o hkak ;SrKh ùug lreKq lsysmhla n,mdhs' fuu lreKq Tnf.a úIh iSudj 

blaujd hk neúka tu lreKq fuys § idlÉPd fkd flf¾'&

^6& Ok bf,lafg%davh wi, TlaislrKhla isÿ jk ksid" Ok bf,lafg%davh  -   

wefkdavh fõ'

^7& wefkdavh f,i f,dayhla ^ma,eákï yer& Ndú; lf<a kï" RK whk 

TlaislrKh ùu fjkqjg" f,day mrudKq bf,lafg%dak msg lrñka TlaislrKh   

fõ' 

WodyrK f,i" wefkdavh ß§ l+rla kï Ok bf,lafg%davh wi,   

Ag (s)  Ag+ (aq) + e hk TlaislrK m%;sl%shdj isÿ fõ'

by; iïuq;sj,g wkqj" my; úoHq;a ¡ úÉfþokj, § isÿ jk m%;sl%shd mqfrdal:kh 

lruq'

ldnka bf,lafg%dav fhdod ú,Sk fidaähï laf,darhsâ ødjKh 

úoHq;a ¡ úÉfþokh lsÍu

(+)

+

-

-

Na+(l)
ú,sk fidaähï laf,darhsv Cl- (l)

e e

ldnka ldnka

              rEmh 12'2'3 

 ² RK bf,lafg%davh wi, isÿ jk m%;sl%shdj

ú,Sk øjh ;=< we;s tl u Ok whk j¾.h jk Na+(l) RK w.%h fj; wdl¾IKh 

fõ' tys § Na+ (l) whk" bf,lafg%dak ,nd f.k fidaähï f,day mrudKq (Na) njg 

m;a fõ' 

Na+ (l) + e   Na (l)    1
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Na+ whk bf,lafg%dak ,nd f.k TlaisyrKh jQ neúka fuh lef;dav m%;sl%shdj 

fõ' fï wkqj RK bf,lafg%davh lef;davh fõ'

 ² Ok bf,lafg%davh wi, isÿ jk m%;sl%shdj

Ok bf,lafg%davh fj;g øjfha we;s tl u RK whkh jk Cl- (l)  whk wdl¾IKh 

fõ' tys § Cl-  (l)  whk bf,lafg%dak msg lrñka laf,daÍka wKq (Cl2) njg m;a fõ'

2Cl- (l)    Cl2 (g)  + 2e  2

laf,darhsâ whk bf,lafg%dak msg lrñka TlaislrKh jQ ksid fuh wefkdav 

m%;sl%shdj fõ' fï wkqj Ok bf,lafg%davh wefkdavh fõ'

iuia; úoHq;a ¡ úÉfþok m%;sl%shdj" 1  iy 2  w¾O m%;sl%shd iqÿiq mßÈ tl;= 

lsÍfuka ,nd .; yels h'

1  « 2,  2Na+ (l) + 2e   2Na (l) 
   3

2   + 3  2e + 2Na+ (l) +  2Cl- (l)  
  2Na (l)   +  Cl2 (g) + 2e

  2Na+ (l) + 2Cl- (l)  
 2Na (l) +  Cl2 (g)

by; idlÉPd l< úoHq;a ¡ úÉfþok m%;sl%shdj" ld¾ñl j fidaähï f,dayh 

ksiaidrKh lsÍu i`oyd Ndú; lrk vjqkaia fldaIfha isÿ jk m%;sl%shdj fõ' fuu 

l%uh" Tn bÈßfha § jvd;a iúia;r j yodrkq we;' 

c,Sh ødjK úoHq;a ¡ úÉfþokh lsÍu

ó<Õg c,Sh ødjKj, úoHq;a ¡ úÉfþokfha § isÿ jk úm¾hdi wOHhkh lsÍug 

my; ls%hdldrlïj, ksr; fjuq'
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c,Sh fidaähï laf,darhsâ úoHq;a ¡ úÉfþokh lsÍu

l%shdldrlu - 12'2'2

wjYH øjH :- fidaähï laf,darhsâ ødjKhla" ldnka l+re" ikakdhl lïì" 9 V 

negßhla

l%uh  :-  ldnka l+re fol lïì u`.ska negßfha w.%j,g iïnkaO lrkak' 

bkamiq tu bf,lafg%dav fol" c,Sh fidaähï laf,darhsâ ødjKh 

;=< .s,ajd ksÍlaIKh lrkak' ksÍlaIK jd¾;d lrkak'

(+) (-)

c,Sh fidaähï laf,darhsâ ødjKh

ldnka ldnka

                          rEmh 12'2'4  

bf,lafg%dav wi,ska jdhq nqnq¿ msg jkq ksÍlaIKh l< yels h'

fuu ksÍlaIK meyeÈ,s lr .ekSu i`oyd tys § isÿ jk m%;sl%shd ms<sn| j wjfndaO 

lr .ksuq' 

(+)

Cl2 H2

+

(-)

-

c,Sh fidaähï laf,darhsâ ødjKh

Na+

OH-
H+

Cl-

lef;davh ^ldnka&wefkdavh ^ldnka&

                                                        rEmh 12'2'5          

ødjKh ;=< m%Odk jYfhka Na+
  yd Cl- whk we;' óg wu;r j c, wKq b;d u`o 

jYfhka ú>gkh ùfuka iEÿKq H+
 yd OH- whk o iq¿ m%udKhla we;'

c,h iyixhqc nkaOk we;s wKqjls' kuq;a ixY=oaO c,fha § mjd c, wKq l=-vd 

m%udKhla H+ yd OH- whk njg ú>gkh jk nj fidhd f.k we;' ixY=oaO 

c,fha 25 oC § mj;akd H+ yd OH- whk idkaøK 1.0 x 10-7 mol dm-3 fõ' 

wu;r oekqug
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 ² RK bf,lafg%davh wi, m%;sl%shdj

^lef;dav m%;sl%shdj&

RK w.%h fj; ødjKfha we;s Na+
  whk yd H+

   .uka lrhs' 

il%sh;d fY%aKsfha fidaähïj,g jvd my<ska yhsârcka mj;sk ksid" fuys§ 

TlaisyrKh jkafka H+
  whkhs' 

2 H+ (aq)   + 2e  H2 (g)    1

fuh TlaisyrKhla jk ksid ^bf,lafg%dak ,nd .;a ksid& RK bf,lafg%davh 

lef;davh fõ' 

tu ksid 1  m%;sl%shdj lef;dav m%;sl%shdj fõ' 

fï wkqj RK w.%h wi,ska yhsârcka (H2)  jdhq nqnq¿ msg fõ' 

 ² Ok bf,lafg%davh wi, m%;sl%shdj

^wefkdav m%;sl%shdj&

Ok w.%h fj; ødjKfha we;s Cl-
 whk yd OH-

   whk wdl¾IKh fõ'

fuys § TlaislrKh ùug jeä keUqrejla we;af;a Cl- whkj,g h' 

2 Cl- (aq)  
 Cl2 (g)   + 2e  2  

fuh TlaislrKhla jk ksid ^bf,lafg%dak msg jQ ksid&  2   m%;sl%shdj" wefkdav 

m%;sl%shdj fõ'

fï wkqj Ok w.%h wi,ska laf,daÍka (Cl2)  jdhq nqnq¿ msg fõ' 

1   yd 2   m%;sl%shd u`.ska iuia; úoHq;a ¡ úÉfþok m%;sl%shdj ,nd .; yels h' 

1   + 2            2e + 2H+ (aq) +  2Cl-  (aq)   H2 (g)    +  Cl2 (g) + 2e
            2 H+ (aq) +  2Cl-  (aq)  H2 (g)    +  Cl2 (g) 

wdrïNfha § ødjKh ;=< Na+,  H
+,  Cl-, OH-

  hk whk mej;=Kq w;r fuhska H+yd Cl- 

hk whk H2  yd Cl2  jdhq wKq njg m;a fjñka bj;a j hhs' tu ksid ødjKh ;=< Na+  

yd OH-  whk b;sß fõ' tneúka fuu m%;sl%shdj ld¾ñl j fidaähï yhsâfrdlaihsâ 

(NaOH) ksmoùu i`oyd fhdod .; yels nj Tng jegfykq we;'
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c,Sh fldm¾ i,af*aÜ ødjKhla úoHq;a ¡ úÉfþokh lsÍu'

l%shdldrlu - 12'2'3

wjYH øjH :- fldm¾ i,af*aÜ ødjKhla" ldnka l-+re" iïnkaOl lïì" 9 V negßhla

l%uh  :-  my; ±lafjk wdldrhg negßhg bf,lafg%dav iïnkaO lrkak' 

bkamiq bf,lafg%dav fol fldm¾ i,af*aÜ ødjKh ;=< .s,ajd 

ksÍlaIKh lrkak' ksÍlaIK jd¾;d lrkak'

(+)
+

(-)

-

c,Sh fldm¾ i,af*aÜ ødjKh

lef;davh ^ldnka&wefkdavh ^ldnka&

                                                         rEmh 12'2'6 

fuys § Ok w.%h ̂ wefkdavh& wi,ska jdhq nqnq¿ msg jk nj;a" RK w.%h ̂ lef;davh& 

u; ;U ;ekam;a jk nj;a ksÍlaIKh fõ' ødjKfha ks,a j¾Kh o l%ufhka wvq 

fõ'

fuu ksÍlaIK meyeÈ,s lr .ekSu i|yd tys § isÿ jk m%;sl%shd ms<sn| j i,ld 

n,uq'

(+)

+

(-)

-

c,Sh fldm¾ i,af*aÜ ødjKh

Cu2+

OH-
H+

SO
2-
4

 

lef;davh ^ldnka&wefkdavh ^ldnka&

                                                               rEmh 12'2'7 

ødjKh ;=< m%Odk jYfhka c,Sh fldm¾ i,af*aÜ whkSlrKfhka iEÿKq  Cu2+

whk yd SO
2-
4

  whk we;' óg wu;r j c, wKq b;d u`o jYfhka ú>gkh ùfuka 

iEÿKq H+ whk yd OH-  whk o iq¿ m%udKhla we;'
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 ² RK bf,lafg%davh wi, m%;sl%shdj

^lef;dav m%;sl%shdj&

RK bf,lafg%davh fj; ødjKfha we;s Cu2+ yd H+
 whk .uka lrhs' il%sh;d 

fY%aKsfha fldm¾ we;af;a yhsârckaj,g jvd my<ska ksid fuys § TlaisyrKh ùug 

jeä keUqrejla we;af;a Cu2+ whkj,ghs'

 Cu2+ (aq)    + 2e  Cu (s)    1  

tkï lef;davh u; ;U ;ekam;a fõ' fuh TlaisyrKhla jk ksid 1   m%;sl%shdj 

lef;dav m%;sl%shdj fõ' fï wkqj RK bf,lafg%davh lef;davh fõ' fuys § ødjKfha 

we;s ks,a meyehg fya;-= jQ Cu2+  whk ødjKfhka bj;a jk ksid ødjKfha ks,a 

meyeh l%ufhka wvq fõ'

 ² Ok bf,lafg%davh wi, m%;sl%shdj

^wefkdav m%;sl%shdj&

Ok bf,lafg%davh fj; ødjKfha we;s SO
2-
4

 whk yd OH-  whk wdl¾IKh fõ' 

fuhska TlaislrKh ùug jeä yelshdjla we;af;a OH- whkj,ghs' 

4 OH- (aq)  
 O2 (g)   + 2H2O (l) + 4 e  2  

tkï wefkdavh wi,ska O2 (g)  jdhq nqnq¿ msg fõ' 

2  m%;sl%shdj TlaislrKhla jk ksid th wefkdav m%;sl%shdj fõ' fï wkqj Ok 

bf,lafg%davh wefkdavh fõ'

 ² c,fha we;s H+ whk m%udKh fkd.sksh yels ;rï jk neúka" 

2H+ (aq) + 2e  H2 (g)  hk lef;dav m%;sl%shdj fjkqjg" 

2H2O (l) + 2e   2OH-
  (aq) + H2 (g)  hk m%;sl%shdj jvd;a 

idOdrK m%;sl%shdj f,i we;eï wjia:dj, § i,lkq ,efí'

 ² tfia u 4OH- (aq)   O2 (g) + 2H2O (l) + 4e hk wefkdav m%;sl%shdj 

fjkqjg jvd;a idOdrK f,i 2H2O (l)  O2 (g) + 4H+ (aq) + 4e 
hk m%;sl%shdj we;eï úg Ndú; fõ'

wu;r oekqug 
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w,amdï,s; c,fha úoHq;a ¡ úÉfþokh
ldnka bf,lafg%dav fhdod w,amdï,s; c,h úoHq;a ¡ úÉfþokh lsÍu ms<sn| j 

ó<Õg wjOdkh fhduq lruq'

l%shdldrlu - 12'2'4

wjYH øjH :- ;kql i,a*shqßla wï,h iaj,amhla tl;= lrk ,o wdiQ; c,h" 

ldnka l+re" 9 V negßhla" iïnkaOl lïì" ma,diaála fldamamhla 

l%uh  :-  ma,diaála n`ÿfka m;=, isÿre lr rEmfha wdldrhg tys ldnka l+rE 

r`ojkak' bkamiq c,h ldkaÿ fkdjk wdldrhg ldnka l+re jgd 

WKq l< bá fyda PVC jeks øjHhla oud uqød ;nkak' ^is,sfldaka 

iS,¾ o fhdod .; yels h'& n`ÿkg wdï,sl l< c,h oukak' 

bkamiq c,h msÍ mj;sk mßÈ hál=re l< mÍlaIK k< follg 

rEmfha ±lafjk mßÈ ldnka l+re fol we;=¿ lrkak' bkamiq 

ldnka bf,lafg%dav folg 12'2'8 rEmfha ±lafjk wdldrhg úoHq;a 

iemhqu ,nd fokak'

  Tfí ksÍlaIK igyka lrkak'

mÍlaIK k<

w,amdï,s; c,h

ma,diaála n`ÿk

ldnka l+r

wefkdavh lef;davh(-)(+)

9 V
negßh-+

ldnka l+r

             rEmh 12'2'8

fuys § mÍlaId k< ;=< jdhq tla/ia jk nj ksÍlaIKh l< yels h' ;j o 

lef;davfhka uqla; jQ jdhq mßudj" wefkdavfhka uqla; jQ jdhq mßudjg jvd jeä 

njo ksÍlaIKh l< yels h' fuys § isÿ jk m%;sl%shd ms<sn| j úuid n,uq'

w,amdï,s; c,h ;=< ;kql i,a*shqßla wï,h whkSlrKfhka ,enqKq H+ yd SO
2-
4

whk o c,h ú>gkfhka ,enqKq H+ yd OH- whk o wvx.= fõ'
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 ² RK bf,lafg%davh wi, m%;sl%shdj

^lef;dav m%;sl%shdj&

RK bf,lafg%davh fj; ødjKfha we;s l=uk whk .uka lrhs o@ tys we;s Ok 

wdfrdams; whk jk H+ whk RK bf,lafg%davh fj; .uka lr bf,lafg%dak ,nd 

.kshs' tkï TlaisyrKh fõ'

2 H+ (aq)   + 2e   H2 (g)   1  

TlaisyrKhla jk neúka fuh lef;dav m%;sl%shdj fõ' 

fï wkqj lef;davh wi,ska yhsârcka jdhqj uqla; fõ'

 ² Ok bf,lafg%davh wi, m%;sl%shdj

^wefkdav m%;sl%shdj&

Ok w.%h fj; ødjKfha we;s SO
2-
4  whk yd OH- whk wdl¾IKh fõ' fuhska 

TlaislrKh ùug jvd;a keUqre jkafka OH-  whkhs'

4OH- (aq)   O2 (g) + 2H2O (l)  + 4e  2  

fuh TlaislrKhla jk ksid 2   m%;sl%shdj wefkdav m%;sl%shdj fõ' fï wkqj Ok 

bf,lafg%davh wefkdavh fõ'

fï wkqj wefkdavh wi,ska Tlaiscka jdhq nqnq¿ msg fõ' c,fha úoHq;a úÉfþok 

l%shdj,sh iuia;hla f,i 2H2O (l)   2H2 (g) + O2
 (g) f,i ±laúh yels h'

úoHq;a ¡ úÉfþokfha ld¾ñl Ndú;

úúO ld¾ñl ksIamdok i|yd úoHq;a úÉfþok l%shdj,sh nyq,j Ndú; fõ' tjeks 

wjia:d lsysmhla my; ±lafõ'

^1& f,damiaj,ska f,day ksiaidrKh lsÍug 

ksoiqka :-  ^i& ú,Sk fidaähï laf,darhsâ úoHq;a úÉfþokh lsÍfuka 

fidaähï f,dayh ,nd .ekSu

^ii& fndalaihsÜ u`.ska we¨ñkshï f,dayh ,nd .ekSu

^2& f,day msßisÿ lsÍu

ksoiqka :-  fldm¾ wvx.= Lkscj,ska fldm¾ ksmojd .ekSfï § m<uq j 

,efnk ;U wixY=oaO fõ' úoHq;a ¡ úÉfþok l%uhlska fuu 

;U msßisÿ lr .efka' 

^3& úoHq;a f,daydf,amkh

^hï jia;=jla u; f,dayhla wdf,am lsÍu&
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ksoiqka :-   ^i& ß§ wdNrK u; rka wdf,am lsÍu

^ii& jdfka u; ksl,a fyda fl%dañhï wdf,am lsÍu

4&   ld¾ñl j fidaähï yhsâfrdlaihsâ ksIamdokh ^m%dÖr fldaI l%uh&

fidaähï f,dayh ld¾ñl j ksmoùu

ldnka bf,lafg%dav fhdod ú,Sk fidaähï laf,darhsâ úoHq;a ¡ úÉfþokfha § isÿ 

jk bf,lafg%dav m%;sl%shd wm úiska wOHhkh lrk ,§' tys § lef;davh wi, my; 

m%;sl%shdj isÿ fõ' 

Na+ (l)  + e  Na (l)   1    
wefkdavh wi, isÿ jk m%;sl%shdj my; ±lafõ'

2Cl- (l)    Cl2 (g) + 2e   2  

iuia; úoHq;a úÉfþok m%;sl%shdj" 

1  « 2 + 2   ;
  2Na+ (l)   + 2Cl- (l)   2Na (l) + Cl 2 (g) 
ld¾ñl j" úYd, mßudKfhka fidaähï ksmoùug by; m%;sl%shdj Wmfhda.S lr.kq 

,efí' fï i`oyd my; rEmfha wdldr úfYaI úoHq;a ¡ úÉfþok fldaIhla Ndú; 

flf¾' fuu fldaIh vjqkaia fldaIh (Downs Cell) f,i y`ÿkajkq ,efí'

 
laf,daÍka jdhqj

(-)

(+)

(-)

øj fidaähï 

wuqøjH

ñksrka wefkdavh

jD;a;dldr jdfka lef;davh

jD;a;dldr jdfka ±,a m%dÖrh

                                                             rEmh 12'2'9 ¡ vjqkaia fldaIh

wuqøjHh f,i ú,Sk fidaähï laf,darhsâ Ndú; fõ' >k fidaähï laf,darhsâ, 
ú,Sk jk WIaK;ajh 840 0C muK by< WIaK;ajhls' fidaähï laf,darhsâj,g 40]

la muK le,aishï laf,darhsâ tl;= lsÍfuka" ñY%Kh ú,Sk jk WIaK;ajh 600 0C 
olajd wvq lr .efka'

wefkdavfha § iEfok laf,dÍka jdhqj lef;davfha § iEfok fidaähï iu`. 

.egqfKd;a l=ula isÿ fõ o@ 
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fidaähï yd laf,dÍka  m%;sl%shd lr kej; fidaähï laf,darhsâ iEfokq we;' fuh 

je<elaùu i`oyd wefkdavh iy lef;davh jdfka ±,a m%dÖrhlska fjka lr we;' 

tu.ska fidaähï yd laf,dÍka  m%;sl%shd lr kej; fidaähï laf,darhsâ iE§u je<fla'

fuu ksIamdok l%shdj,sfha§ w;=re M,hla f,i laf,daÍka jdhqj ,efí' fuu 

laf,daÍka jdhqj o úúO ksIamdok i`oyd wuqøjHhla f,i fhdod .; yels h'

fidaähïj, m%fhdack

 ² ly meye;s wdf,dalhla ,ndfok fidaähï jdIam ,dïmq i|yd fhdod .efka'

 ² kHIaál Yla;sh ksmojk n,d.drj, kHIaál m%;sldrlj, isis,kldrlhla 

f,i øj fidaähï Ndú; fõ'

 ² úoHd.drj, mÍlaIK lghq;-= i`oyd wjYH fõ'

laf,daÍkaj, m%fhdack

 ² mdkSh c,fha we;s nelaàßhd úkdY lsÍug c,h ;=<ska laf,daÍka jdhqj nqnq<kh 

flf¾'

 ² lvodis m,ama" frÈ ms<s wdÈh úrxckh lsÍug ^j¾Kh bj;a lsÍug& fhdod 

.efka'

 ² yhsfv%dlaf,daßla wï,h ksmojd .ekSu ioyd laf,dÍka jdhqj" yhsârcka jdhqj 

iuÕ m%;sl%shd lrjkq ,efí'

 ² PVC jeks ma,diaála j¾. ksmoùug Ndú; fõ'

úoHq;a f,daydf,amkh

fuu mdvu wdrïNfha § wdNrK u; rka wdf,am lsÍug úoHq;a ¡ úÉfþokh fhdod 

.kakd nj i`oyka lf<uq' Bg wu;r j ksfjiaj, w,xldrhg fhdod .kakd úúO 

NdKav .ek is; fhduq lrkak' rka fyda ß§ meyefhka nn,k u,a n`ÿka" nkafoais 

h;=re ;yvq jeks fndfyda WmlrKj, f,dayuh §ma;su;a nj ,nd fokqfha tu 

NdKav u; wdf,amkh lrk ,o hï f,day ia;rhlsks'

úoHq;a ¡ úÉfþokh fhdÞ .ksñka hï mDIaGhla u; ;=kS f,day ia;rhla wdf,amkh 

lsÍu" úoHq;a f,dAydf,amkh kï fõ' 

idudkHfhka wdf,amkh f,i Ndú; lrkafka il%sh;dj wvq áka" fldm¾" is,aj¾" 

fl%dañhï jeks f,dayhls' wf,am isÿ lrk mDIaGfha fkdue;s hï úfYaIs; .=Kdx.hla 

wdf,amkh lrkq ,nk f,dayh i;= j ;sìh hq;= h' tu .=Kdx. i|yd ksoiqka f,i 

u, fkdne`§u" f,dayfha is;a wokd meyeh" ridhksl ksIal%sh;dj" Tmj;a nj wdÈh 

±laúh yels h'
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úoHq;a f,daydf,amkfha § my; lreKq ±k isàu jeo.;a h'

 ² wdf,amkh l< hq;= jia;-=j lef;davh f,i fhdod .; hq;-= h'

 ² wdf,amkh i`oyd Ndú; lrk f,dayfha ,jK ødjKhla úoHq;a ¡ úÉfþoHh 

f,i Ndú; l< hq;= h'

 ² wefkdavh" wdf,amkh lrk f,dayfhka iEÿKq ;yvqjla$oKavla úh hq;= h'

 ² .=Kd;aul núka by< wdf,amkhla we;s lsÍu i`oyd úoHq;a úÉfþoHfha 

idkaøKh wvq úh hq;= h' túg m%;sl%shdfõ YS>%;dj wvq jk ksid fyd`Èka 

wdf,amkh isÿ fõ'

hlv yekaola u; ;U wdf,am lsÍug Tng wjYH j we;ehs is;uq' fï i`oyd Tn 

Ndú; lrk úoHq;a ¡ úÉfþok fldaIfha wefkdavh yd lef;davh f,i Ndú; 

lrkafka fudkjd o@ fhdod .kakd úoHq;a úÉfþoHh l=ula o@

wdf,am l< hq;= NdKavh jk hlv yekao lef;davh f,i fhdod .; hq;=h' 

wefkdavh f,i ;U oKavla fhdod .; yels h' úoHq;a úÉfþoHh f,i fldm¾ 

i,af*aÜ ødjKhla iqÿiq fõ'

l%shdldrlu - 12'2'5

wjYH øjH :- hlv yekaola" ;U ;yvqjla" iïnkaOl lïì" fldm¾ i,af*aÜ 

ødjKhla" 9 V negßhla

l%uh  :-  ;U ;yvqj yd hlv yekao lïì u`.ska úoHq;a fldaIhg iïnkaO 

lr tla jr u tajd fldm¾ i,af*aÜ ødjKh ;=< .s,ajkak'

        ksÍlaIK igyka lr.kak'

hlv yekao ^lef;davh&

fldm¾ i,af*aÜ ødjKh

;U ;yvqj

^wefkdavh&

+ -

     rEmh 12'2'10  

 ² wefkdav m%;sl%shdj ^Ok bf,lafg%dav&

ødjKfha we;s SO
2-
4   yd OH-  whk wefkdavh fj; wdl¾IKh fõ' fuhska 

TlaislrKh ùug jeä keUqrejla we;af;a OH-  whkhg h' 

tu ksid 4OH- (aq)   O2 (g) + 2H2O (l) +  4e hk m%;sl%shdj wefkdavfha§ isÿ 

jkq we;ehs wfmalaId l< o th isÿ fkd fõ' wefkdavh f,dayhla jk neúka f,day 
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mrudKq" whk njg TlaislrKh ùu jvd;a myiq fõ'

tneúka wefkdav m%;sl%shdj jkafka"

Cu (s)  Cu2+ (aq) + 2e hk m%;sl%shdj fõ' tkï wefkdavh l%ufhka Èh fõ'

 ² lef;dav m%;sl%shdj ^RK bf,lafg%davh&

ødjKh ;=< Cu2+ whk iy c,h ú>gkfhka ,enqKq H+ whk iaj,amhla o wvx.= 

fõ' ñka TlaisyrKh ùug jeä keUqrejla olajkafka il%sh;dj wvq Cu2+  whkh 

fõ' 

tneúka lef;davh m%;sl%shdj f,i"

Cu2+ (aq) 
 + 2e   Cu (s)  hk m%;sl%shdj isÿ fõ' tkï lef;davh ̂ hlv yekao& 

u; ;U wdf,amkh fõ' 

12'3 f,day úLdokh

ksjfia Ndú; lrk úúO f,day NdKav flfrys Tfí wjOdkh fhduq lrkak' 

tAjd fndfyduhla l,a .; ùfï § f,dayuh Èiakh wvq ùu" mDIaG r¿ ùu" j¾Kh 

fjkiaùu jeks úúO úm¾hdij,g ,la fõ' jd;hg ksrdjrKh ù ;sìh § f,day 

fufia úúO úm¾hdij,g ,la ùu f,day úLdokh f,i yeÈkafõ'

lsishï fya;=jla ksid Tnf.a ksjiska wia:dk.; jQ msyshla" Wo¨ ;,hla jeks 

WmlrKhla ld,hla .; jQ miq f.j;af;a ;sî kej; yuq jQ wjia:djla isysm;a 

lrkak' tAjd j¾Kh fjkia ù Èrdm;a j we;s nj Tn ksÍlaIKh lrkakg we;' 

by; i`oyka l< NdKav ksu ù we;af;a hlv fyda jdfkaj,sks' jd;hg ksrdjrKh 

jQ hlv fyda jdfka úLdokhg ,laùu iqúfYaI j u, ne|Su f,i ye`oskafõ'

hlv u, ne£u

ñksid úiska nyq, j u Ndú; flfrk f,dayh hlv hs' tA wkqj f,dalfha jeämqr 

u ksmojk f,dayh o hlv fõ' ksmojkq ,nk hlv úYd, jYfhka jdfka ksmoùu 

i`oyd fhdod .efka' jdyk" keõ" md,ï" hka;% iq;% wd§ fkdfhl=;a ksIamdok i|yd 

hlv yd jdfka Ndú; fõ' tneúka hlv u, ne£u wd¾Ól jYfhka wjdisÞhl 

l%shdj,shls'

hlv u, ne`§fï § l=uk wdldrhl l%shdj,shla isÿ fõ o@ 

hlvj,ska iE¥ WmlrK ksji ;=< ;sìh§g jvd ksjiska msg; t<suyfka we;s úg 

myiqfjka u, nef`okafka wehs@  fï ms<sn| fidhd ne,Sug my; l%shdldrlï isÿ 

lruq'
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u, ne`§ug jd;h wjYH ±hs fidhd ne,Su

l%shdldrlu - 12'3'1

wjYH øjH :¡ lelEreï k< folla" idudkH isis,a c,h" fmd,af;,a" hlv  

     weK folla" odylh" ;kql yhsâfrdlaf,daßla wï, ødjKh

l%uh (¡

 ² fj<`ofmdf<ys we;s hlv weK u; iskala wdf,amhla we;s  

neúka th bj;a lsÍug weK fol ;kql yhsâfrdlaf,daßla ødjKhl ñks;a;= 

10la muK .s,ajd ;nd c,fhka fidaod .kak' 
 ² lelEreï k< folg tAjdfha Wiska wvla muK isis,a c,h  

oukak'

 ² ±ka by; lelEreï k< foflka tll we;s c,h ñks;a;= myla muK kgjd 

.kak' msßisÿ l< hlv weKh ne.ska k< ;=<g oukak'  WKq c,h ;=<g 

kej; jdhq f.da,Sh jd;h we;=¿ ùu je<elaùu i`oyd tu k<hg fmd,af;,a 

iaj,amhla o oukak' k< fol Èkla muK ;nd ksÍlaIKh lrkak' ksÍlaIK 

igyka lrkak'

kegjQ c,h 

fmd,af;,a ia;rh

isis,a c,h

A B

hlv weKh

     rEmh 12'3'1 

by; k< fol ie,l+ úg tAjdfha we;s weK c,h iuÕ iam¾Y j we;' tfy;a B
k<fha we;s c,h r;a lr we;s neúka k<h ;=< Èh ù ;snQ jd;h bj;a j we;' 

tfukau B  k<fha we;s fmd,af;,a ia;rh fya;=fldgf.k tys we;s c,h jd;h 

iuÕ fkd .efÜ' fï ksid B  k<fha we;s hlv weKhg jd;h fkd ,efí' A  
k<fha we;s hlv weKhg jd;h ^c,fha Èh jQ& ,efí' wfkl=;a ish¨ idOl k< 

folg u fmdÿ h' 

A  k<h ;=< we;s hlv weKh u, ne£ we;s nj;a" B  k<h ;=< we;s hlv weKh 

u, ne£ fkdue;s nj;a ksÍlaIKh l< yels h' u, ne£u i|yd jd;h wjYH nj 

fuhska ;yjqre fõ'
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jd;fha wvx.= l-=uk ix>gl u, ne§u ioyd wjYH ±hs ó<Õg fidhd n,uq'

u, ne`§ug wjYH jkafka jd;fha wvx.= l=uk ix>glh ±hs mÍlaId lsÍu

l%shdldrlu - 12'3'2

wjYH øjH :¡ lelEreï k< folla" hlv fl¢" c,h msß fíiula

l%uh :¡  
 ² rEm igyfka fmfkk wdldrhg lelEreï k< foflka tll hlv fl¢ 

.=<shla  isr lrkak' rEmfha wdldrhg th c, fíiul hál=re j ;nkak'

 ² b;sß ysia k<h o tf,i u c, fíifï hál-=re j ;nkak' 

 ² Èk lsysmhlg miq j ksÍlaIKh lrkak'

c,h

hlv fl¢

     rEmh 12'3'2

lelEreï 
k< 

fuys § hlv fl¢ wvx.= k<h ;=< c, uÜgu uq¿ jdhq mßudfjka 1$5 la muK jk 

f;la by< f.dia we;s nj fmkS hhs' tkï jd;fhka fldgila u, ne£u i|yd jeh 

ù we;' jd;fha ixhq;sh wkqj 1$5 la muK wvx.= jkafka Tlaiscka jdhqjhs' 

fï wkqj u, ne`§u i`oyd wjYH jkafka jd;fha we;s Tlaiscka jdhqj nj ks.ukh 

l< yels h'



 ridhk úoHdj  ridhk úoHdj

102 103

úoHq;a ridhkh

u, ne`§u i`oyd c,h wjYH ±hs fidhd ne,Su 

l%shdldrlu - 12'3'3

wjYH øjH :¡ msßisÿ l< hlv weK y;rla" lelEreï k< folla iy wen    

 folla" ks¾c,Sh le,aishï_ laf,darhsâ (CaCl2)   
l%uh  :¡  
 ² rEmfha ±lafjk wdldrhg msßisÿ lr.;a hlv weK fol ne.ska rn¾ wenj,g 

iú lrkak' 

 ² weK iú l< tu rn¾ wenj,ska tlla ysia lelEreï k<hlg o wfkl 

ks¾c,Sh le,aishï laf,darhsâ fyda is,sld fc,a iys; lelEreï k<hlg o  

iú lrkak'

 ² Èk lsysmhlska ksÍlaIKh lrkak' Tfí ksÍlaIK igyka lrkak'

  A
 ks¾c,Sh le,aishï laf,darhsâ

B

lelEreï 
k< 

hlv 
weKh

rEmh 12'3'3

ks¾c,Sh le,aishï laf,darhsâj,g jd;fha we;s c,jdIam wjfYdaIKh l< yels h'

by; mÍlaIKfha § A  k,hg iúl< weK foflys" k<h ;=< yd k<h msg; 

we;s weK fldgia u; u, ne`§ we;s nj ksÍlaIKh l< yels h' tfy;a B  k<hg 

iúl< weK foflys u, ne`§ we;s nj ksÍlaIKh l< yelafla msg; jdhqf.da,hg 

újD; jQ fldgiaj, muKs' A  yd B  k< ie,l+ úg B  k<fha we;=<; c,jdIam 

fkdue;' wfkl=;a idOl k< folg u fmdÿ h' fï wkqj u, ne£u ioyd c,h 

wjYH nj ;yjqre fõ'

hlv u, ne§fï § isÿjk l%shdj,sh ó<Õg i,ld n,uq'

hlv mrudKq bf,lafg%dak msg lr Ok whk njg m;a fõ' tkï TlaislrKhg 

,la fõ' th my; wdldrhg ridhksl iólrKhlska ksrEmKh l< yels h'
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Fe (s)      Fe2+ (aq)   +   2e

by; wdldrhg f,day mrudKq TlaislrKh jkafka" tys § msg jk bf,lafg%dak 

,nd .; yels øjHhla ta wi, we;s úg muKs'

jdhqf.da,fha we;s Tlaiscka jdhqj iy c,h$c,jdIam tla j we;s úg tajd bf,lafg%dak 

,ndf.k my; wdldrhg TlaisyrKhg ,la fõ'

2H2O (l)   + O2 (g)  + 4e    4OH- (aq)

fï wkqj hlv u, ne`§fï § isÿ jk w¾O m%;sl%shd my; mßÈ ±laúh yels h'

Fe (s)      Fe2+ (aq) + 2e                       1

2H2O (l)   + O2 (g) + 4e    4OH- (aq)   2

1  m%;sl%shdj u.ska msg jk bf,lafg%dak ixLHdj yd 2  m%;sl%shdj u.ska ,nd 

.kakd bf,lafg%dak ixLHdj ;=,kh úh hq;= h'

1  « 2 ; 2Fe (s)      2Fe2+ (aq) + 4e    3

2  + 3  ; 2H2O (l)   + O2 (g)  + 2Fe (s)  2Fe2+ (aq)  4OH- (aq) 

2 Fe(OH)2  

{
fï wkqj" u, ne`§fï § isÿjkafka o Tn 2'6 wkqtallfha § wOHhkh l< wdldrfha 

úoHq;a - ridhksl l%shdj,shla nj meyeÈ,s fõ' fuys§ isÿ jk 1  m%;sl%shdj wefkdav 

m%;sl%shdj f,i;a ^TlaislrKhla isÿ jk ksid&" 2  m%;sl%shdj lef;dav m%;sl%shdj  

f,i;a ^TlaislrKhla isÿjk ksid& ye`Èkaúh yels h'

by; iEÿKq Fe(OH)2, ;j ÿrg;a jd;h iuÕ m%;sl%shd lr ic, f*ßla Tlaihsâ 

(Fe2O3 . H2O) idohs' 

4Fe (OH)2 (s) + O2 (g)  2(Fe2O3 . H2O) (s) +  2H2O (l)

ñka iEfok ic, f*ßla Tlaihsâ fyj;a u,lv r;= ÿUqre meye;s h' ic,kh 

ùfï § f*ßla Tlaihsâ yd iïnkaO jk c, wKq ixLHdj fjkia úh yels neúka 

u,lvj, ridhksl iq;%h" Fe2O3 . xH2O f,i ±laùu jvd;a idOdrK fõ'

foys f.ähla lemQ msyshla fkdfidaod Èkla muK ;enqj fyd;a tys foys weUq,a 

;ejreKq fmfoi u, ne`§ug ,la ù we;s nj Tfí ksÍlaIKhg ,la ù ;sìh 

yels h' u, ne£ug wdï,sl iajNdjh flfia n,mdkafka ±hs fidhd ne,Sug my; 

l%shdldrlfuys ksr; fjuq'
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wï, u, ne`§u flfrys we;s lrk n,mEu fidhd ne,Su

l%shdldrlu - 12'3'4

wjYH øjH :¡  lelEreï k< ;=kla" c,h" foys weUq,a" ;kql yhsâfrdlaf,daßla 

wï,h (HCl)
l%uh :¡ 
 ² lelEreï k< ;=klg msßisÿ lr.;a hlv weKh ne.ska oukak' 

 ² m<uq k<hg idudkH isis,a c,h o fo jeks k<hg foys weUq,a ñY% c,h o 

;=ka jeks k<hg ;kql yhsâfrdlaf,daßla wï,h ñY% c,h o tl;= lrkak'

 ² Èkla muK ;nd ksÍlaIKh lrkak' Tfí ksÍlaIK igyka lrkak'  

isis,a c,h 

(A)

foys weUq,a ñY% 

l< c,h

(B)

;kql 

yhsâfrdlaf,daßla 

wï,h ñY% l< 

c,h

(C)

rEmh 12'3'4

^B& yd ^C& k< ;=< we;s hlv weK ^A& k<fha we;s hlv weKhg jvd jeäfhka 

u, ne£ we;s nj ksÍlaIKh l< yels h'

fï wkqj wï," u, ne`§fï fõ.h jeä lrk idOlhla nj ks.ukh l< yels h'

uqyqÿnv m%foaYhkays ksjdij, Ndú; lrk hlv NdKav wfkla m%foaYj, Ndú; 

lrk hlv NdKavj,g idfmalaI j jeä fõ.hlska u, nef|k nj Tn wid ;sfí 

o@ tA ms<sn| j fidhd ne,Sug my; l%shdldrlfuys ksr; fjuq'
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fidaähï laf,darhsâ ^¨Kq& u.ska u, ne`§u flfrys we;s flfrk n,mEu 

fidhd ne,Su

l%shdldrlu - 12'3'5

wjYH øjH :- msßisÿ lr.;a hlv weK" lelEreï k<" >k fidaähu laf,darhsâ 

l%uh :-  

 ² w¨;a hlv weK folla f.k msßisÿ lrkak' 

 ² tu weK lelEreï k< follg oud" tla k<hlg fidaähï laf,darhsâ ñY% 

c,h o wfklg idudkH isis,a c,h o tl;= lrkak'  

 ² Èkla muK ;nd ksÍlaIKh lrkak' ksÍlaIK igyka lrkak'

idudkH 

isis,a c,h 

fidaähï laf,darhsâ
 

;kql 

ødjKh

A B
rEmh 12'3'5

fuys § (A) k<h ;=< we;s hlv weKhg jvd (B) k<h ;=< we;s hlv weKfha 

u, ne£ we;' fï wkqj fidaähï laf,darhsâ uÕska u, ne£u fõ.j;a lr we;s nj 

meyeÈ,s fõ' fidaähï laf,darhsâ hkq ,jKhls' fndfyda ,jK u, ne£fï YS>%;dj 

jeä lrhs' uqyqÿnv m%foaYj, ,jK idkaøKh by< neúka tu m%foaYj, Ndú; 

lrk hlv NdKav idfmalaI j fõ.fhka u, nef|a'

wï," u, ne£fï fõ.h jeä lrk nj wOHhkh lf<uq' ó<Õg Niau u, ne£u 

flfrys n,mdk wdldrh fidhd ne,Sug my; l%shdldrlfuys ksr; fjuq'
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Niau u, ne£u flfrys n,mdk wdldrh mÍlaId lsÍu

l%shdldrlu - 12'3'6 

wjYH øjH (¡ lelEreï k< folla" msßisÿ lr.;a hlv weK folla" fidaähï 

yhsâfrdlaihsâ (NaOH) ødjKh

l%uh (¡ 

 ² lelEreï k< folg msßisÿ lr.;a hlv weKh ne.ska oukak' tla k<hlg 

idudkH isis,a c,h o wfklg fidaähï yhsâfrdlaihsâ ødjKh o iudk 

mßud tl;= lrkak'

 ² Èk folla muK ;nd ksÍlaIKh lrkak'

idudkH 

isis,a c,h 

fidaähï yhsâfrdlaihsâ  

;kql ødjKh

A B

rEmh 12'3'6

idudkH c,h fh¥ k<fha we;s hlv weKh u, ne£ we;s nj;a Bg idfmalaI j 

fidaähï yhsâfrdlaihsâ k<fha we;s weKh u, ne£ ke;s nj;a ksÍlaIKh l< 

yels h' Niau u, ne£fï fõ.h wvq lrk idOlhla nj fuhska ;yjqre fõ'

b;d m%fhdackj;a f,dayhla jk hlv YS>%fhka úLdokhg ,la ùu wjdisodhl 

;;a;ajhls' tu ksid hlv wdY%s; ksIamdok úLdokh ùu md,kh lsÍug mshjr .; 

hq;= h' 

hlv u, ne£u md,kh

hlv úLdokh ùu je<elaùug Tn fhdackd lrk Wml%u fudkjd o@ hlv u, 

ne`oSu i`oyd w;HjYH jk idOl hlvj,g ,eîu je<elaùu iqÿiq hehs Tn fhdackd 

lrkq we;' we;a; jYfhka u hlv" Tlaiscka iy c,h iu`. fkd.efÜ kï u, 

ne`§u j<lS' 

ta i`oyd my; Wml%u fhdod .; yels h'

1&  hlv u; ;Ska;" .%Sia fyda f;,a wdf,am lsÍu

 fuuÕska hlv" Tlaiscka yd c,h ^f;;ukh& iu. .eàu je<fla'

2&  hlv u; áka f,dayh wdf,am lsÍu

 fuuÕska o hlv" Tlaiscka yd c,h ^f;;ukh& iu. .eàu je<fla'
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by; wjia:d fofla § u wdf,ams; ia;rh wdrlaIs; mg,hla f,i l%shd lrhs' 

hlv úLdokh flfrys fjk;a f,dayj, n,mEu fln`ÿ ±hs fidhdne,Sug my; 

l%shdldrlu isÿ lruq' 

hlv úLdokh flfrys fjk;a f,dayj, n,mEu ^oaú f,day wdprKh& 
fidhd ne,Su'

l%shdldrlu - 12'3'7 

wjYH øjH :¡  msßisÿ l< hlv weK myla" ta.d¾ fc,s" fidaähï laf,darhsâ" 

*sfkdama;e,Ska o¾Ylh" fmdgEishï f*Íihkhsâ" fmá% §is" 

ue.aksishï" iskala" fldm¾ yd f,â f,day má" c,h

l%uh  :¡ 
 ² fidaähï laf,darhsâ" *sfkdama;e,Ska" fmdgEishï f*Íihkhsâ iaj,amhla 

ne.ska c,h 250 cm3lg muK tl;= lrkak' tu ødjKh kgjd thg t.d¾ 

fc,s f;a yekaola muK tl;= lr fyd`Èka l,;kak'

1 fc,s 

udOHh

Fe

2

Fe/Mg

3

Fe/Zn

4

Fe/Cu

5

Fe/Pb
    

rEmh 12'3'7

 ² fmÜß §is myla .kak' m<uq §ishg hlv weKhla muKla oukak' ue.akSishï" 

iskala" fldm¾ yd f,â f,day má b;sß hlv weK y;r iuÕ má ;Èka 

iam¾Y jk mßÈ ;nkak' tajd b;sß fmá% §is y;rg oukak' bkamiq weK 

iïmQ¾Kfhka jefik mßÈ fmá% §is myg u WKqiqï fc,s udOHh oukak' 

tajd isis,a ùug ;nd mehlska muK ksÍlaIK lrkak' ksÍlaIK igyka 

lrkak'

 ³ msfkda,ama;,Ska o¾Ylh" OH- whk we;s úg frdai meyehg yef¾'

 ³ Fe2+ whk" fmdgEishï f*Íihkhsâ iuÕ ks,a meyehla fohs'

by; 2 yd 3 fmÜß §isj, hlv weK jgd frdai meyeh ksÍlaIKh fõ' tkï hlv 

weKh wi, OH- whk iE§ we;' ks,a meyeh we;s fkdùfuka fmfkkafka Fe2+ 

whk iE§ fkdue;s njhs'  2 yd 3 fmÜß §isj, we;af;a hlvj,g jvd il%%sh;dj 

jeä ue.akSishï yd iskala iïnkaO l< hlv weK fõ' tkï hlv weK wi, isÿ 

ù we;af;a lef;dav m%;sl%shdjhs'
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2H2O (l) + O2 (g) + 4e  4OH- (aq)
 
  

fuys § wefkdavh f,i il%sh;dj jeä ue.akSishï yd iskala f,day l%shd lrhs' tys 

§ TlaislrKh isÿ fõ'

Mg (s)     Mg2+ (aq)  +  2e  

     Zn (s)    Zn2+ (aq)  + 2e

iEfok Mg2+ whk iy Zn2+  whk" udOHfha we;s fmdgEishï f*Íihkhsâ iu. 

j¾Khla we;s fkd lrhs'

4 yd 5 fmá% §isj, hlv weK jgd ks,a mdgla we;s ùfuka fmkS hkafka Fe2+ whk 

iE§ we;s njhs' tkï tAjdfha we;s hlv weK úLdokh ù we;s njhs' tys§ hlv 

wefkdavh f,i l%shdlrñka my; wdldrhg TlaislrKh fõ' 

Fe (s)   Fe2+ (aq) + 2e 

fldm¾ iy f,â il%sh;d fY%aKsfha hlvj,g jvd my<ska msysgd we;' tjeks 

f,dayhlg hlv iïnkaO j we;s úg hlv u, nef`oa' fldm¾ iy f,â f,day má 

jgd frdai mdg ùfuka fmkS hkafka tajd wi, OH-  whk iE§ we;s njhs' tkï 

fldm¾ iy f,â wi, § my; ±lafjk lef;dav m%;sl%shdj isÿ fõ' 

2H2O (l) + O2 (g) + 4e  4 OH- (aq) 

by; ksÍlaIKj,g wkqj hlv" úLdokfhka wdrlaId lsÍug" il%sh;d fY%aKsfha 

hlvj,g jvd  by<ska msysgk f,dayhla iïnkaO lr ;eìh yels nj Tng meyeÈ,s 

jkq we;' túg hlv lef;davh f,i l%shdlrñka úLdokfhka wdrlaId fõ'

hlv" úoHq;a - ridhksl fldaIhl lef;davh njg m;a lsÍu lef;daãh wdrlaIK 

l%uh fyj;a lem lsÍfï wdrlaIK l%uh (Sacrificial Protection) f,i ye`Èkafõ' 

lef;daãh wdrlaIK l%uh Ndú; jk wjia:d

 ² hlv NdKav jgd iskala wdf,am lsÍu ^.e,ajkhsia lsÍu& ¡ nd,aÈ" lgqlïì" 

fiú,s ;yvq" GI mhsmam

 ² uqyqfoa hd;%d lrk keõj, n|g ue.akSishï yd iskala f,day len,s mEiaiSu 

^jßka jr ue.akSishï yd iskala len,s w¨;ska iú l< hq;= h'&
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idrdxYh

² ridhksl Yla;sh" úoHq;a Yla;sh njg mßj¾;kh lsÍug úoHq;a ¡ ridhksl 

fldaI Ndú; lrkq ,efí'

² fjkia f,day l+re folla tlsfklg ikakdhl lïì u.ska iïnkaO lr 

wï, ødjKhl .s,aùfuka ir, fldaIhla idÞ .; yels h'

² ir, úoHq;a ¡ ridhksl fldaIhl jvd il%Sh f,dayh wefkdavh f,io" 

il%sh;dj wvq f,dayh lef;davh f,i o l%shd lrhs'

² wefkdavfha § TlaislrK w¾O m%;sl%shdjla isÿ jk w;r" lef;davfha§ 

TlaisyrK w¾O m%;sl%shdjla isÿ fõ'

² úoHq;a ridhksl fldaIhl wefkdavh RK w.%h jk w;r lef;davh Ok 

w.%h fõ'

² bf,lafg%dak Odrdj" lïìh Tiafia wefkdavfha isg lef;davh fj; .uka 

lrhs'

² iïu; Odrdj" Ok w.%fha ̂ lef;davfha& isg RK w.%h ̂ wefkdavh fj;& fj; 

.uka lrk f,i ie,fla'

² úoHq;h ikakhkh lrk ødjKhla$øjhla Tiafia úoHq;a Odrdjla heùfuka 

mÞ¾:j, ridhksl úm¾hdi we;s lsÍu úoHq;a ¡ úÉfþokh kï fõ'

² fuys § ndysr úoHq;a iemhqula" ldnka fyda f,day bf,lafg%dav follg 

iïnkaO lr tu bf,lafg%dav ødjKfha .s,aùfuka ødjKh$øjH yryd úoHq;h 

hjkq ,efí'

² úoHq;h .uka lrk øjh$ødjKh úoHq;a úÉfþoh f,i ye¢kafõ' úoHq;h 

ikakhkh lsÍu ioyd úoHq;a úÉfþoHh ;=< p,kh úh yels whk ;sìh 

hq;= h'

² úoHq;a ¡ úÉfþok fldaIfha Ok w.%h wefkdavh f,i l%shdlrk neúka" Ok 

w.%h wi, TlaislrK w¾O m%;sl%shdjla isÿ fõ'

² bf,lafg%dav wi, iEfok M, u.ska" úúO m%fhdackj;a ksIamdok isÿ lsÍu" 

úoHq;a ¡ úÉfþokfha ld¾ñl Ndú;hls'

² ld¾ñlj fidaähï f,dayh ,nd.kafka ú,Sk fidaähï 

laf,darhsâ úoHq;a ¡ úÉfþokh lsÍfuks' tys § ,efnk w;=re M, jk 

yhsârcka yd laf,daÍka jdhq o fjk;a m%fhackj;a lghq;= ioyd Ndú; fõ'

² f,dayhla jdhqf.da,hg yd f;;ukhg ksrdjrKh ùfuka tys mDIaGh 

ridhksl j úm¾hdihg ,laùu f,day úLdokh kï fõ'

² hlv yd jdfka by; wdldrhg úLdokhg ,laùu iqúfYaISj u, ne£u f,i 

ye¢kafõ'

² hlv u, ne£u ioyd Tlaiscka jdhqj yd f;;ukh w;HjYH fõ'

² hlv úLdokh ùu úoHq;a ¡ ridhksl l%shdj,shls'

² fuu l%shdj,sfha wefkdav m%;sl%shdj 

 Fe (s)  Fe2+ (aq) + 2e fõ' 
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 ² lef;dav m%;sl%shdj 

2 H2O (l) + O2 (g) + 4 e  4 OH- (aq) fõ'

² iïmq¾K úLdok m%;sl%shdj by; wefkdav yd lef;dav m%;sl%shd u.ska ,nd .; 

yels h'

 2 H2O (l) + O2 (g) + 2 Fe  2 Fe (OH)2 (s) 
 ² Fe(OH)2 ;jÿrg;a TlaislrKh ùfuka ic, f*ßla Tlaihsâ 

(Fe2O3.H2O) fyj;a u,lv we;s fõ'

² wï, iy fidaähï laf,darhsâ jeks ,jK u, ne£fï fõ.h jeä lrhs'

² Niau" u, ne£fï fõ.h wvq lrhs'

² u, ne£ug w;HjYH idOl jk Tlaiscka yd f;;ukh iuÕ fkd.efgk 

mßÈ hlv ;nd .ekSfuka u, ne£u j<lajd .; yels h'

² fï ioyd wdrlaIl mg,hla f,i ;Ska;" .%Sia fyda áka f,dayh hlv u; 

wdf,am l< yels h'

² hlvj,g jvd il%sh f,dayhla" hlvj,g iïnkaO j we;s úg il%sh f,dayh 

wefkdavh f,i o" hlv lef;davh f,io l%shdlrk ksid u, ne£u j<lS' 

fuu l%uh" lemlsÍfï wdrlaIK l%uh kï fõ'

² hlv .e,ajkhsia lsÍu" lem lsÍfï wdrlaIK l%uh ioyd ksoiqkls'

wNHdih   

1' iskala iy hlv f,day ;yvq folla yd ;kql i,a*shqßla wï,h Ndú; lr  

   idÞ we;s fldaIhla i,lkak' tA iïnkaOfhka i;H m%ldYkh jkafka   

   ñka  l=ula o@ 

 1' fldaIfha iïu; Odrdj" lïìh Tiafia iskalaj, isg hlv fj;   

     .uka lrhs' 

 2' hlv bf,lafg%davh wi,ska jdhq nqnq¿ msg fõ'

 3' hlv bf,lafg%davh laIh fõ'

 4' hlv bf,lafg%davh fldaIfha RK w.%h fõ'

2'  hlv yd fldm¾ bf,lafg%dav" ;kql i,a*shqßla wï,fha .s,ajd" idÞ we;s  

   fldaIh i,lkak' tu fldaIfha wefkdav m%;sl%shdj jkafka ñka l=ula o@

 1. Cu (s)  Cu2+ (aq) + 2 e
 2. Fe2+ (aq) + 2 e  Fe (s)
 3. Fe (s)   Fe2+ (aq) + 2 e
 4. 2 H+ (aq) + 2 e  H2 (g)
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3' hlv úLdokhg w;HjYH idOlhla jkafka ñka l=ula o@

 1' c,h  2' jdhqf.da,Sh ldnka vfhdlaihsâ jdhqj

 3' wï,  4' Niau

4' hlv úLdokh fõ.j;a lsÍug fya;= jk idOlhla jkafka ñka l=ula o@

 1' jdhqf.da,Sh c,jdIam

 2' jdhqf.da,Sh ldnka vfhdlaihsâ jdhqj

 3' yqkq Èhr

 4' .%Sia 

5' úLdokhg ,la jkafka ñka l=uk n÷kaj, we;s hlv weK o@

Fe / Cu Fe / Zn Fe / Sn Fe / Mg

A  B C D

 1' A, B  n÷kaj, we;s weK 2' B, C  n÷kaj, we;s weK

 3' A, C  n÷kaj, we;s weK 4' B, D  n÷kaj, we;s weK

6'  my; m%ldY w;=ßka wi;H m%ldYh f;darkak'

 1' hlv yekaol" úkdlsß ;ejreKq m%foaYh jeämqr u, ne£ ;sì‚'

 2' .e,ajkhsia l< hlv lïì" wdf,amh iSreKq úg iS>%fhka u, nef|a'

 3' áka wdf,am l< n÷kla" wdf,amh iSreKq úg iS>%fhka u, nef|a'

 4' hlv u; ue.akSishï wdf,am lsÍfuka hlv u, ne£fuka j<lajd  

    .; yels h'

7' ldnka bf,lafg%dav fhdÞ c,Sh fidaähï laf,darhsâ ødjKhla úoHq;a ¡ úÉfþokh 

lsÍu i,lkak' fuu ridhksl l%shdj,sfha §

 1' Ok w.%h wi,ska yhsârcka jdhqj msg fõ' 

 2' ødjKh ;=< fidaähï yhsfv%dlaihsâ iEfoa'

 3' lef;davh wi,ska laf,daÍka jdhqj msgfõ'       4' wefkdavh Èh fõ'

8' ldnka bf,lafg%dav fhdÞ fldm¾ i,af*aÜ ødjKhla úoHq;a úÉfþokh lsÍfï §"

 1' lef;davh u; ;U ;ekam;a fõ' 2' wefkdavh u; ;U ;ekam;a fõ'

 3' RK bf,lafg%davh wi,ska Tlaiscka jdhq nqnq¿ iEfoa'

 4' ødjKfha ks,a mdg fkdfjkia j mj;S'

9' my; øjH w;ßka úoHq;a úÉfþokhla fkdjkafka l=uk øjHh o@

 1' c,Sh fidaähï yhsfv%dlaihsâ 2' wdï,slD; c,h   

 3' >k fidaähï laf,darhsâ  4' c,Sh fidaähï laf,darhsâ

10' ldnka bf,lafg%dav fhdÞ w,amdï,s; c,h úoHq;a ¡ úÉfþokfha §"

 1' wefkdavh wi,ska yhsârcka jdhqj msgfõ' 

 2' lef;davh wi,ska Tlaiscka jdhqj msgfõ'

 3' wefkdavh wi, § yhsâfrdlaihsâ whk TlaislrKh fõ' 

 4' wefkdavh Èh fõ' 
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11' úoHq;a ¡ úÉfþokh ld¾ñl jYfhka Ndú; jk wjia:djla fkdjkafka ñka 

    l=ula o@

 1' hlv yekaola u; ksl,a wdf,am lsÍu

 2' we¨ñkshï f,dayh ksiaidrKh lsÍu

 3' hlv weK .e,ajkhsia lsÍu

 4' ú,Sk fidaähï laf,darhsâ uÕska fidaähï ksiaidrKh lsÍu

rpkd m%Yak

1' my; oelafjk ridhksl l%shdj,s ioyd ;=,s; w¾O iólrK ,shkak' Tn  

   ,shk w¾O m%;sl%shd TlaislrKhla o TlaisyrKhla o hkak i|yka lrkak'

 i'  Mg f,dayh" Mg2+ whk njg m;aùu

 ii' Al f,dayh" Al3+ whk njg m;aùu

 iii' Na f,dayh" Na+ whk njg m;aùu

 iv' H+ whkj,ska H2
 jdhqj iE§u

2' iskala f,dayh yd f,â f,dayh bf,lafg%dav f,i fhdÞ .ksñka idÞ we;s my;  

±lafjk úoHq;a ¡ ridhksl fldaIh i,lkak'

;kql i,a*shqrsla 

  wï,h

i' fuys wefkdavh yd lef;davh kï 

lrkak'

ii' fuys Ok w.%h iy RK w.%h  kï 

lrkak'

iii' fuys wefkdav iy lef;dav m%;sl%shd 

,shkak'

iv' TlaislrKh jk yd TlaisyrKh    

          jk bf,lafg%dav m%;sl%shd kï lrkak'

v' iuia; fldaI m%;sl%shdj ,shkak'

vi' bf,lafg%dav wi, ksÍlaIKh l< yels fjkialï ,shkak'
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mdßNdIsl jpk ud,dj
Electrolysis-úoHq;a úÉfþokh

Electrolyte-úoHq;a úÉfþoHh

Nonelectrolyte-úoHq;a wúÉfþoHh

Electrolytic cell-úoHq;a úÉfþok fldaIh

Spontaneous-iajhxisoaO

Activity series-il%sh;d fY%a‚h

Bleaching-úrxckh

Electroplating-úoHq;a f,daydf,amkh

Anode-wefkdavh

Cathode-lef;davh

Electrochemical cell-úoHq;a ridhksl fldaIh

Electrode-bf,lafg%dav

Half reactions-w¾O m%;sl%shd

Flow of electrons-bf,lafg%dak Odrdj

Conventional current-iïu; Odrdj

Galvanometer-.e,ajfkdaógrh

Oxidation-TlaislrKh

Reduction-TlaisyrKh

Negative terminal-RK w.%h

Positive terminal-Ok w.%h

Oxidation half reaction-TlaislrK w¾O m%;sl%shdj

Reduction half reaction-TlaisyrK w¾O m%;sl%shdj

Anodic reaction-wefkdav m%;sl%shdj

Cathodic reaction-lef;dav m%;sl%shdj

Cell reaction-fldaI m%;sl%shdj

Corrossion of metals-f,day úLdokh

Rusting-u, ne`oSu

Bimetallic effect-oaúf,day wdprKh

Sacrificial protection-lem lsÍfï wdrlaIK l%uh

Cathodic protection-lef;daãh wdrlaIK l%uh
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13
fN!;sl úoHdj

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

13'1 pqïnl;ajh

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

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

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

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

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

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

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

fkd keiS mj;S' 

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

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

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

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

rEmfhka oelafõ'

ulkh
ma,diaála mEka ú,a,

rn¾ nEkaâ
.sks l+r

lvodis 
len,s

ma,diaála 
fnd;a;u

fmam¾ 
la,sma

fv%daúka 
mska

hlv weK yeÜg lgq

w,afmfk;s

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

(a) (b)

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

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

wdl¾IKh fkdfõ'

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

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

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

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

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

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

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

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

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

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

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

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

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

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

NW NE

SESW
W E

N

S

 ² ud,sudj fïih u; ;nd th wi,g ùÿre lene,a,-

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

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

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

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

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

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

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

13'1 l%shdldrlu

 

wu;r oekqug

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

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

cd;slhka úisks'

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

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

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

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

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

pqïnl

lafIa;%h

N S

N SNS SNS

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

yEkaia l%siaàka w¾iagâ

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

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

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

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

  

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

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

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

iaúÉphla" Odrd kshdulhla
    B

A

S
N

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

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

fmkajk ÈYdj Tiafia  AB ;U lïìh ;nkak'

S

S
N

B

A

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

iïnkaO lrkak'
   

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

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

fmkajkq we;'

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

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

msysgqug meñfKa'

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

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

fmfkhs'

13'2 l%shdldrlu
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S
N

SB

A

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

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

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

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

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

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

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

fmfkkq we;'

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

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

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

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

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

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

lafIa;%fha ÈYdj

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

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

n,uq'

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

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

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

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

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

N%uKh flfrk ÈYdj fõ'

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

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

 ² 13'4^a& rEmh wkqj Odrdj A  isg B ÈYdjg .,k úg pqïnl lafIaa;%h jdudj¾;j 

 we;s fjhs' 

 ² 13'4^b& rEmh wkqj Odrdj B  isg A ÈYdjg .,k úg pqïnl lafIaa;%h olaIssKdj¾;j 

 we;s fjhs'
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lial=remamqj .uka 

lrk ÈYdfjka 

Odrdfõ ÈYdj oelafõ'

lial=remamqj N%uKh 

jk ÈYdfjka pqïnl 

lafIa;%fha ÈYdj oelafõ'

Odrdfõ 
ÈYdj

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

Odrdj

by<g

Odrdj

my<g

A A

B B

pqïnl

lafIa;%h

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

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

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

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

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

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

oelafõ'

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

olajd we;'

uymg.s,af,ka 
úoHq;a

Odrdfõ ÈYdj

ikakdhlh

ol=Kq w;

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

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

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

olajk wkaou 13'6 rEmfhka oelafõ'

×  pqïnl lafIaa;%fha ÈYdj msgqj ;=<g

A B
úoHq;a Odrdj

  pqïnl lafIa;%fha ÈYdj msgqfjka msg;g

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

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

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

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

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

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

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

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

jk n,h

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

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

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

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

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

ikakdhl l+re folla" fldaI 2la

 ² fïihla u; LQrm pqïnlh ;nd" isÿre folla úÈk ,o >k ldâfndaâ 

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

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

iïnkaO lrkak'

 ² bkamiq pqïnlfha W;a;r iy olaIsK O%ej w;r ms;a;, l+re fol u; BC 
ikakdhl lïì lene,a, ;nkak'

 ² S iaúÉph jid Odrdj imhkak' túg fldaIfha isg ms;a;, l+r Èf.a AB ÈYdj 

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

l+r Èf.a CD ÈYdjg fldaIh fj; meñfKa'

13'3 l%shdldrlu

U pqïnlh B

ms;a;, l+re

>k

ldâfndaâ lene,a,

A

S

E

N

S

D

C

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

lrk n,h wdo¾Ykh lsÍu
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 ² Odrdj hjk úg BC ikakdhl lïìh ms;a;, l+re fol u; pqïnlfhka 

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

 ² negßj, w.% udre lr Odrdfõ ÈYdj m%;súreoaO lr ksÍlaIKh lrkak' BC 

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

 ² pqïnlh" tys O%ej Wv hg w.% udre jk mßÈ ;nd BC lïìfha p,kh kej; 

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

m%;súreoaO ÈYdj,g jk nj fmfkkq we;'

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

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

u.ska n,fha ÈYdj fmkajkq ,efí'

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

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

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

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

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

 ² ikakdhlfha .,k Odrdfõ úYd,;ajh 

 ² pqïnl lafIa;%h ;=< ;nk ikakdhlfha È. 

 ² pqïnl lafIaa;%fha m%n,;dj 

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

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

iudkqmd;sl fõ'

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

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

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

Ndú; l< yels h'

      

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

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

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

pqïnl

lafIa;%h

úoHq;a

Odrdj

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

13'1 wNHdih 

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

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

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

W o×W o

(i) (ii)

o W×o W

(iii) (iv)

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

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

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

lrf.k ksmojk ,o WmlrK lsysmhls'

13'2'3 Yío úldYlh

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

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

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

ie,eiajQ úg h'

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

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

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

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

W

W

o

j,hdldr

pqïnlh

wdOdrl f,day

jeiau

ldâfndaâ fla;=j

o`.rh

úp,kh jk 

úoHq;aOdrdj

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

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

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

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

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

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

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

Odrd fudagr u.ska l%shd lrkq ,efí' 

13'10 rEmh 

úÿ,s ÿïßhla 

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

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

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

iy l=vd jD;a;dldr pqïnlhla

 ² m<uqj pqïnl o`.rh ilia lr .kak' fï i|yd ;U lïìfha ueÈka wdrïN 

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

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

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

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

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

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

 ² bkamiq tu w.% fol 3 rEmfha fmkajd we;s mßÈ bÈlgq ysi ;=<ska hjd o`.rh 

b¢lgq u; ;sriaj r|jd .kak'

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

.kak'

 ² laf,a Ndú; lr úh<s fldaIh fkdfi,afjk fia iúlr .kak' 

 ² wjidkfha jD;a;dldr pqïnlh negßh u; laf,a Ndú;fhka iú lr .kak' 

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

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

1 rEmh

2 rEmh 3 rEmh

4 rEmh 5 rEmh

úh<s fldaIh pqïnlh

laf,a

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

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

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

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

n,h

n,h

6 rEmh

pqïnl lafIa;%h

7 rEmh

pqïnl lafIa;%h

n,h

n,h

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

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

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

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

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

o È.gu tlu w;g N%uKh fjhs'

 ● ir, Odrd fudagrfha m%Odk fldgia

wdfïprh (armature)

13'11 rEmh - wdfïprh  

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

idudkH ir, Odrd fudagrhl o oÕrhla we;' fudagrhla

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

Tn ;ekQ oÕrh fuka fkdj idudkH fudagrhl oÕrh 

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

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

rEmfha fmkajd we;s wdldrfha uOHhla jgdh' fuu oÕrh 

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

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

pqïnl O%ej

13'12 rEmh  - pqïnl O%ej

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

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

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

rEmfha fmkajd we;s wdldrhg wdfïprh jgd isák fia 

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

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

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

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

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

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

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

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

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

h' 

we;s,s (brushes)

o`.rfha 

fofl<jrg

ndysr mßm:hg

me<s j<¨ (split rings)

ndysr mßm:hg

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

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

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

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

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

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

 ● ir, Odrd fudagrhl l%shdj 

wdfïprh

me<s j<¨

mßjdrlh

wlaI oKav iam¾Ylh ^we;s,s&

pqïnl O%ej

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

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

tl,ia l< fudagrhl fmkqu 13'14 

rEmfha fmkajd we;' w;r tu 

fudagrfha l%shdldß;ajh f;areï 

.ekSu i|yd tu fldgia ir, 

wdldrhlska fmkajk rEmigykla 

13'15 rEmfha olajd we;' fudagrfha 

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

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

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

X

Y

A

B
W

oC

D

Q
P

N%uK ÈYdj

S

+
-

 ² fudagrhg Odrdj iemhSu wdrïN l< úg Odrdj P iam¾Ylfhka X me<s j<,a,g 

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

iam¾Ylfhka msg ù bj;g meñfKhs'

 ² fuys § pqïnl lafIa;%fha ;sfnk rduqfõ AB foig;a CD foig;a Odrdj .,kq 

,efí' 

 ² AB iy CD i|yd *af,ñxf.a ju;a kS;sh fhdod n,h fhfok ÈYdj fidhd .kak' 

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

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

N%uKh fõ'

 ² oeka o`.rh iy me<s j<¨ fol 180olska lerlS rduqfõ iy me<s j<¨j, msysàu 

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

 ² fuu wjia:dfõ § P we;s,a, iam¾Y jkafka Y w¾O ú,a, iu. jk w;r 
Q we;s,a, iam¾Y jkafka X w¾O ú,a, iu.h' túg Odrdj P iam¾Ylfhka 

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

iam¾Ylfhka bj;a ù bj;g meñfKa' 
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X

Y

A

BW
oC

D

Q
P

N%uK ÈYdj

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

 ² fuys § o`.rfha DC foig;a BA foig;a Odrdj .,hs'

 ² AB iy CD i|yd *af,ñxf.a ju;a kS;sh fh¥ úg meyeÈ,s jkafka AB u; 

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

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

 ² negßj, w.% udre lr" Odrdj we;=¿ jk ÈYdj m%;súreoaO l<fyd;a n, we;s jk 

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

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

njg mßj¾;kh isÿfõ'

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

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

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

rEmfha mßÈ fõ'

A
C

B

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

o@

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

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

Odrdj hk tAjdhska l=ulg o@

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

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

-+

N

NS

- +

(a) 

S

(c) 

N S

- +

(b) 

N S

-+

(d) 

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

W

W

o

A

B

C

X

 (i) fuys A, B iy C fldgia kï 

lrkak'

(ii) X w.%fhka we;=¿ jk Odrdj i;= 

úfYaI ,laIKhla ,shkak'

(iii) Yío úldYlfha l%shdldÍ;ajh 

myokak'

(iv) Yío úldYlhl isÿ jk Yla;s 

mßj¾;kh ,shkak'

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

flfrk ld¾hhka fjk fjku 

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

X

Y

A

B
W

oC

D

Q
P

N%uK ÈYdj

E
K

N S

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

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

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

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

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

ld¾hhka fjk fjku ,shkak'

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

fjkialï ,shkak'

   ^w& negßj, w.% m%;súreoaO lsÍu

  ^wd& pqïnl m%n,;dj jeä lsÍu

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

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

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

Odrdjla ksmojd .ekSu ms<sn|j hs' 

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

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

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

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

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

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

uhsl,a *erfâ 

^1791 - 1867&

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

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

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

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

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

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

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

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

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

h' 

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

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

1 mla muK, ueo ìkaÿ .e,ajfkdaógrhla

 ² kQ,a mkaÿ ngh jgd ;U lïìh T;d o`.rhla idod f.k tys fofl<jr 13'18 

rEmfha mßÈ ueo ìkaÿ .e,ajfkdaógrhlhg iïnkaO lrkak¡

 ² oeka j.=fõ mßÈ p,khka isÿ lrñka .e,ajfkdaógrfha W;al%uhla isÿ fõ 

oehs ksÍlaIKh lrñka j.=j iïmQ¾K lrkak¡

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

lrkak'

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

oKav pqïnlh

.e,ajfkdaógrh

;U lïì o`.rh

G

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

fõ o@ fkdfõ o@

oÕrh fj;g ksYap, j

oÕrh wi, ksYap, j ksYap, j

oÕrfhka bj;g ksYap, j

ksYap, j pqïnlh fj;g

ksYap, j pqïnlfhka bj;g

oÕrfhka bj;g pqïnlfhka bj;g

oÕrh fj;g pqïnlfhka bj;g ^mr;rh 

fjkia fkdjk f,i&

fõ.fhka oÕrh fj;g ksYap, j

fifuka oÕrh fj;g ksYap, j

ksYap, j ksYap, j

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

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

we;s jk nj hs¡

 ² .e,ajfkdaógrfhA W;al%uhla we;s jkafka th ;=<ska úoHq;a Odrdjla .,kúg § 

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

h¡ kuq;a by; wegjqfï tjekakla ke;¡

 ² fuys § pqïnlfha yd o`.rfha idfmalaI p,s;h fya;= fldg f.k úoHq;a.dul 

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

,efí¡

 ² pqïnlh yd oÕrh tlsfklg <x jk úg fyda wE;a jk úg oÕrh yd ienefok 

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

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

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

hq;= h'
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 ² pqïnlh fõ.fhka p,kh jk úg" fifuka p,kh jk úg §g jvd jeä 

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

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

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

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

 (ii) pqïnlfha m%n,;dj iy

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

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

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

mßm:hl fm%arKh jk Odrdfõ ÈYdj

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

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

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

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

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

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

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

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

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

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

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

p,s;fha ÈYdj

pqïnl 

lafIa;%fha 

ÈYdj

Odrdfõ 

ÈYdj

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

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

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

B

A
G

p,kh

N S N S

(i)

B

A
G

p,kh

N S N S

(iii)

B

A
G

p,kh

S N S N

(iv)

B

A
G

p,kh

S N S N

(ii)

(v)

p,kh

N S

(vii)
p,kh

SN

(viii)
p,kh

S N

(vi)

p,kh

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

 ● m%;Hdj¾; Odrd vhskfudaj 

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

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

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

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

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

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

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

n,h

Odrdj

pqïnl i%djh

pqïnl lafIa;%h

iaÓr pqïnl

ldnka we;s,s

BIdj

we;s,ä ï 

ú,s

ikakdhl oÕrh 
wlaIh jgd 
N%uKh jk ÈYdj

ikakdhl oÕrfha AB fldgig 

*af,ñkaf.a iqr;a kshuh fhdok wdldrhP

Q
AD

BC

Y

X
G

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

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

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

iys; fldgi wdfïprh f,i y÷kajkq ,efí'

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

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

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

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

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

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

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

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

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

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

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

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

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

j N%uKh flfrk wdldrhhs'

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

fm%aß; úoHq;a.dul 
n,h

pqïnl 
i%djh

ld,h

(a)

A

Vm

-Vm

O T/4 TT/2 3T/4

0o 90o 180o 270o
360o

D
A

D
A

B
C B

B

C

D
A

D
A

D

C
B

C

C

B

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

p,s;h

 ² oÕrh N%uKh fjñka (a) msysgqfï mj;sk úg AB yd CD ndyq p,kh jkafka 

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

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

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

 ² oÕrh (a) msysgqfï isg (b) msysgqu olajd N%uKh ùfï § n, f¾Ld lefmk 

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

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

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

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

 ² (b) msysgqfï isg (c) msysgqug hEfï § 90o isg 180o olajd ikakdhlh N%uKh jk 

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

 ² (c) isg (d) msysgqug o`.rh N%uKh ùfï § 180o isg 270o olajd AB, CD fldgia 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

uhsfl%df*dakfhka ksmofõ'

o`.rh

 m%dÖrh

 pqïnlh

o

W

o

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

 ● nhsisl,a vhskfudaj (bicycle dynamo)

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

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

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

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

n,hla fm%arKh fjhs¡

    

 pqïnlh

 uDÿ hlvh

 r¿ ysi

 o`.rhN S

 

13'23 rEmh - nhsisl,a vhskfudajl yrialv 

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

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

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

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

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

Odrdjls¡ 

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

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

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

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

jeäjkafka tu ksid h¡

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

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

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

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

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

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

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

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

ir, f¾Ldjla ,efí'
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(a) 

100 Ω

+- +
Odrdj$fyda úNj wka;rh

ld,h

(b) 

ir, Odrdj

13'24 rEmh - ir, Odrd mßm: ieleiaula 

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

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

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

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

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

(a) 

100 Ω

∼

+-

m%;Hdj¾; Odrdj

(b) 

Odrdj$fyda úNj wka;rh

ld,h

+

m%;Hdj¾; 

Odrd cklh

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

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

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

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

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

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

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

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

     

ld,h

Odrdj

0

(a)

ld,h

Odrdj

0

(b)
 

ld,h

Odrdj

0

(c)

ld,h

Odrdj

0

(d)

    

(e)

ld,h

Odrdj

0

(f)

ld,h

Odrdj

0

13'3'4 mßKdul (transformers)

m%;Hdj¾;l fjda,aàh;djla tla w.hlska 

fjk;a w.hlg fjkia lsÍu mßKdul 

u.ska isÿ flf¾' mßKdul Ndú; lrk 

wjia:d fndfyda we;' uQ,sl úÿ,sh 

fnodyeÍfï lghq;=" cj weiqreïj," 

mß.Kl" f¾äfhda wdÈ WmlrKj, 

mßKdul Ndú; fõ'
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3v

13'6 l%shdldrlu

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

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

 ² uDÿ hlv lïì ñáh u; tku,aj,ska mßjrKh l< ;U lïì fmdg 100la 

muK tl u; tl isák fia T;d .kak' 

 ² oeka tu oÕrhg iudk ;j;a oÕrhla thg fikaáógrhla muK ÿßka tu 

lñì ñáh u; T;kak'

 ² tla oÕrhlg iaúÉphla iy 1'5 V úh,s fldaI follaa fYa%‚.; j iïnkaO 

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

 ² oeka m<uq oÕrhg iïnkaO S iaúÉph ixjD; lrñka (ON) iy újD; lrñka 

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

jpkh lmd yeÍfuka iïmQ¾K lrkak'

S iaúÉph .e,ajfkdaógr W;al%uh ks.ukh

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

we;s fõ'

Ordjla fojk mßm:fha A isg 

Bg$B isg Ag .,d hhs'

È.gu ixjD; j 

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

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

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

we;s fõ'

uq,a ÈYdjg m%;súreoaO ÈYdjg 

Odrdjla .,hs$ fkd.,hs'

È.gu újD; j 

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

G

lïì oÕr
uDÿ hlv 

lïì ñáh

3 V

A
S

B

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

fmfkkq we;' 

 ² m<uq mßm:fha Odrdjla .e,Su werUQ fudfydf;a fojk mßm:fha Odrdjla           

fm%arKh fõ'
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 ² m<uq mßm:fha Odrdj È.gu .,k úg fojk mßm:fha Odrdj .e,Su kj;S'

 ² kej; m<uq mßm:fha Odrdj .e,Su kj;k fudfydf;a fojk mßm:fha uq,ska 

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

 ² m<uq mßm:fha Odrdj .e,Su kej;=K miq fojk mßm:fha fm%aß; Odrdj Y=kH fõ'

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

fuhska ks.ukh l< yels h'

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

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

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

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

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

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

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

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

hlv yrhhs'
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 ● mßKdul ks¾udKh

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

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

m%d:ñl oÕrh

~m%;Hdj¾; 

Odrd 

cklh

oaú;Shsl oÕrh

13'26 rEmh - ir, mßKdulhla

m%d:ñl oÕrh oaú;Shsl oÕrh

fmdg .Kk NP fmdg .Kk NS

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

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

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

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

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

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

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

o y÷kajuq'

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

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

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

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

fm%arKh fõ' 

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

m%ldY l< yels h'

m%d:ñlfha fmdg ixLHdj

oaú;Shslfha fmdg ixLHdj

m%d:ñlfha úNj wka;rh

oaú;Shslfha úNj wka;rh
=

NP

NS

VP

VS

=

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

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

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

iemhqï fjda,aàh;djg jvd jeä m%;sodk 

fjda,aàh;djla ,ndfok mßKdul 

wêlr mßKdul fõ¡ fïjdfha m%d:ñl 

o`.rfha fmdg .Kkg jvd oAú;Shsl 

o`.rfha fmdg .Kk jeä h¡

iemhqï fjda,aàh;djg jvd wvq m%;sodk 

fjda,aàh;djla ,ndfok mßKdul 

wjlr mßKdul fõ¡ fïjdfha m%d:ñl 

o`.rfha fmdg .Kkg jvd oAú;Shsl 

o`.rfha fmdg .Kk wvq h¡

m%d:ñl 

oÕrh

oaú;Shsl 

oÕrh 

m%d:ñl 

oÕrh

oaú;Shsl 

oÕrh 

 ● mßKdul Ndú; lrk wjia:d

 ² úÿ,s n,d.drj, ckkh flfrk m%;Hdj¾;l úÿ,sh wêlr mßKdul u.ska 

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

úÿ,sn, cd,hg tl;= lrkq ,efí' 

 ² m%Odk úÿ,s iïfm%AIKd.drj,ska ,nd fok úÿ,sh 230 V olajd wvq lr 

ksfjiaj,g fnod yeÍug wjlr mßKdul Ndú; fõ'

úÿ,s n, 

iïfm%AIKh

úÿ,s 

n,d.drh

úÿ,sh 

fnodyeÍu
ksji

wêlr mßKdulh

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

wjlr mßKdulhwjlr mßKdulh

 ² cj weiqreïj, iy mß.Kl" f¾äfhda wdÈ úoHq;a WmlrKj, wjlr mßKdul 

Ndú; fõ'

 ² laIqø ;rx. Wÿka" X - lsrK k< wdÈh i|yd by< úNj ,nd .ekSug wêlr 

mßKdul Ndú; flfrhs'

 ● mßKdulhl Yla;s iïnkaO;dj

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

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

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

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

cjh = úNj wka;rh × Odrdj

ksid my; iïnkaO;djh ,nd .; yels h¡

m%d:ñlfha cjh = oaú;Shslfha cjh

fï wkqj,
 Ip = m%d:ñl o`.rfha Odrdj

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

Vp = m%d:ñlfha úNj wka;rh

Vs = oaú;Shslfha úNj wka;rh
ksoiqk

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

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

úNjhla imhkq ,efí¡ 

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

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

Odrdj fidhkak¡

(iii) fuh ljr j¾.fha mßKdulhla o@

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

Np

Np

500

Vp

Vp

12 V

Ns

Ns

Vs

Vs

Vs

Vs

× 5000

 

=

=

= 120 V

=

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

=     Vp

Vp

12 V  × 2   A

Vs

Vs

120 V

Ip

Ip

2    A10

Is

Is

Is

Is

Is

=

=

=

= 0.2 A

u.ska"

(ii)

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

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

 ² úoHq;a OdrdjlA .,d hk ikakdhlhla jgd we;sjk pqïnl lafIa;%fha ÈYdj 

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

 ² lial=remamqjla Odrdj .,k ÈYdjg p,kh jk fia N%uKh lrk úg th 

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

 ² pqïnl lafIa;%hla ;=< ;enQ Odrdj .,k ikakdhlhla u; n,hla l%shd lrhs'

 ² tu n,h" ikakdhlh Èf.a .,k Odrdj" ikakdhlfha È. iy pqïnl 

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

 ² ikakdhlh u; l%shdlrk n,fha ÈYdj fidhd .ekSug *af,ñxf.a ju;a 

kS;sh fhdod .; yels fjhs'

 ² tu kS;shg wkqj jï wf;a uymgÕs,a," on/Õs,a, iy ueo`.s,a, tlsfklg 

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

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

we;s jk ÈYdjhs¡

 ² pqïnl lafIa;%hla ;=< ;enQ Odrdj .,k ikakdhlhla u; we;s jk n,h 

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

l%shd lrhs'

 ² fudagrhl l%shdldÍ;ajfha § úoHq;a Yla;sh" hdka;%sl Yla;sh njg 

mßj¾;kh fjhs'

 ² úp,H pqïnl lafIa;%hla ksid ixjD; mßm:hl úoHq;a.dul n,hla we;s 

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

 ² fm%aß; úoHq;a.dul n,fha úYd,;ajh o`.rfha jg .Kk" pqïnlfha 

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

 ² fm%aß; úoHq;a.dul n,h ksid mßm:h ;=<ska .,k Odrdfõ ÈYdj 

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

 ² tu kS;shg wkqj ol=Kq wf;a uymgÕs,a," onrÕs,a, iy ueoÕs,a, tlsfklg 

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

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

.,d hhs¡ 

 ² úoHq;a pqïnl fm%arKh m%dfhda.sl j fhdod.efkk wjia:d f,i nhsisl,a 

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

 ² ld,h iu`. Odrdfõ ÈYdj fjkia fkdfõ kï tjeks Odrdjla ir, Odrdjla 

f,i ye¢kafõ'

 ² ld,h iu`. Odrdfõ ÈYdj fjkia fõ kï tjeks Odrdjla m%;Hdj¾; 

Odrdjla f,i ye¢kafõ¡
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 ² fldaI$ iQ¾h fldaI wdÈfhka ir, Odrdjla o m%;Hdj¾;l Odrd vhskfudafjka 

m%;Hdj¾;l Odrdjla o ,nd fohs¡

 ² mßKdul u.ska m%;Hdj¾;l fjda,aàh;djla tla w.hl isg fjk;a w.hlg 

fjkia l< yels h¡

 ² mßKdulj, m%d:ñl o`.rh iy oaú;Shssl o`.rh w;r iïnkaO;d my; 

oelafõ'

NpVp

NsVs = Vp Ip = Vs Is  

 

13'5 wNHdih 

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

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

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

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

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

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

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

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

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

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

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

fidhkak¡

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

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

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

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

 (i) oaú;Shslfhka ,nd fok úNj wka;rh

(ii) m%d:ñlhg imhk Odrdj

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

 (iv) m%d:ñlfha Odrdj iy oaú;Shslfha Odrdj w;r wkqmd;h



fN!;sl úoHdj  úoHq;a pqïnl;ajh iy úoHq;a pqïnl fm%arKh

148 149

^4& úoHq;a pqïnl fm%arKh m%fhdackj;a f,i fhdokq ,nk wjia:d fndfyduhla 

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

my; rEmfha oelafõ¡

oKav pqïnlh

my; rEmfha oelafõ¡

oKav pqïnlh

mßkd,sldj

A B

ldâfndaâ ngh

G

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

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

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

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

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

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

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

W;al%uh we;sjk ÈYdj l=ula o@

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

;=kla ,shkak¡ 

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

B

C

D

A

x y

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

  (ii) vhskfudafõ l%shdldÍ;ajhg mokï jk 

uQ,O¾uh l=ula o@

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

myokak¡

 (iv) nhsisl,a vhskfudafjka ,nd fok Odrdj 

ir, Odrdjla o@ m%;Hdj¾;  Odrdjla o@

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

ld,h iu`. fjkia jk wdldrh oelaùug 

o< m%ia;drhla w|skak¡

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

meohk fõ.h iu`. fjkia fjhs¡ fuh 

isÿ jk wdldrh myokak¡

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

Yla;s mßj¾;kh ,shkak¡

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

lr tla tla fldgfika isÿjk ld¾hh myokak'

o

W

oB

A

C

D

mdßNdIsl Yío ud,dj

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

pqïnlh  -  Magnet   

cjh  -  Power      
oÕrh  -  Coil 

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

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

úoHq;a.dul n,h  -  Electromotive force                                                                                                                                            
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14'1   yhsâfrdldnk

tÈfkÞ Ôú;fha § Ndú; lrk øjH lsysmhla my; 14'1 rEmfha ±lafõ'

 ma,diaála NdKav

frÈ
;Ska; iqj`o ú,jqka lDIs ridhksl øjH

gh¾

 14'1 -- rEmh

wdydr

 

by; ish¨ øjHj, ixhq;sh i,ld neÆ úg tAjdfha fmdÿ ,laIKh jkafka ix>á; 

uQ,øjHhla f,i ldnka wvx.= ùuhs' tfia u wm wjg mßirfha yuq jk Ydlj, 

yd i;=kaf.a o tlS m%Njj,ska ,nd.kakd ish¨ øjHj, o ldnka nyq, j wvx.= h'

uQ,øjH úúO wdldrfhka tlsfkl iuÕ ixfhdackh ù ixfhda. iqúYd, ixLHdjla 

ks¾udKh fõ' tAjd w;ßka w;s nyq;rhla ldnka uq,øjHh wfkl=;a uQ,øjH iuÕ 

ixfhdackh ù idok ixfhda. fõ'

ldnka wvx.= ixfhda.j, nyq,;dj fuka u tu ixfhda. olaajk iqúfYaI ridhksl 

,laIK fya;=fldg f.k ridhk úoHdfõ fjk u lafIa;%hla f,i ldnksl 

ridhkh  yÞrkq ,efí' 

ldnka wvx.-= ixfhda. fmdÿfõ ldnksl ixfhda. f,i yeÈkafõ' ^tfy;a ldnkaj, 

Tlaihsv jk ldnka vfhdlaihsâ (CO2) yd ldnka fudfkdlaihsâ (CO)" fidaähï 

ldnfkaÜ (Na2CO3) yd fidaähï nhsldnfkaÜ (NaHCO3) jeks ldnfkag yd 

yhsâfrdldnk yd tAjdfha 
       jHq;amkak

ridhk úoHdj

14
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nhsldnfkag o ldnksl ixfhda. f,i fkdie,fla'& ldnksl ixfhda.j, wksjd¾H 

uQ,øjHhla f,i ldnka wvx.= w;r Bg wu;r j yhsârcka" Tlaiscka" khsÜrcka" 

ye,ck" fmdiamria" i,a*¾ jeks uQ,øjH o wvx.= fõ' 

wOHhkfha myiqj i|yd ldnksl ixfhda. úúO wdldrhg j¾.SlrKh flf¾'  

ldnksl ixfhda.fha we;s ix>gl uQ,øjH mokï lrf.k j¾. lsÍu tla l%uhls'  

tA w;ßka ir,;u ldnksl ixfhda. ldKavh jkafka ldnka yd yhsârcka muKla 

wvx.-= ixfhda. jk yhsâfrdldnka h'

mejreu - 14'1

tÈfkÞ Ôú;fha § Ndú; lrk bkaOk j¾. lsysmhla ,ehsia;= .; lrkak' tu 

bkaOkj, ridhksl ixhq;sh ^wvx.= uQ,øjH& ms<sn`o j fidhd n,kak'

Tn úiska ilia lrk ,o ,ehsia;=j my; j.=j iuÕ ii|d n,kak'

 14'1 j.=j

bkaOkh wvx.= uQ,øjH

bá C, H
fmÜr,a C, H
fuf;aka C, H

L.P. jdhqj C, H
N+ñ f;,a C, H

ãi,a C, H
or C, H, O, N

by; j.=fõ ioyka lr we;s ieu bkaOkhl u ldnka (C) yd yhsârcka (H) wvx.= 

nj fmfka'

bkaOkhla jk báj, ldnka yd yhsârcka wvx.= ±hs mÍlaId lsÍug my; ±lafjk 

l%shdldrfuys ksr; fjuq'
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l%shdldrlu - 14'1

báj, ldnka yd yhsârcka wvx.= nj ;yjqre lsÍu

wjYH øjH ( iïnkaOl k<" îlrhla" pQIlhla" yqkq Èhr" fldm¾ i,af*aÜ

   U yeve;s k<hla" mÍlaId k<hla

    mqkS,h

bá mkaou
 

fldm¾ i,af*aÜ yqkq Èhr

U k<h

pQIlhg

isis,a c,h

14'2 rEmh

rEm igyfka ±lafjk mßÈ wegjqu ilia lr" bámkaou o,ajd" pQIlhlg iïnkaO 

lr pQIKh lrkak'

fuys § U k<fha wvx.= ks¾c,Sh fldm¾ i,af*aÜ iqÿ meyefha isg ks,a meyehg 

yef¾' fuu j¾K úm¾hdihg fya;= jQfha bámkaou oykfha § ksmofjk c,hhs' 

tu c,h ksmoùug wjYH yhsârcka iemfhkqfha báj,sks' tneúka báj, 

yhsârcka wvx.= nj ;yjqre fõ'

;j o ol=Kq mi k<fha wvx.= yqkq Èhr lsß meyehg yefrKq ksÍlaIKh l< 

yels h' yqkq Èhr lsß meyehg yrjkafka ldnka vfhdlaihsâ jdhqjhs' tneúka 

bámkaou oykfha § ldnka vfhdlaihsâ (CO2)  jdhqj msg ù we;' tu ldnka 

vfhdlaihsâj, (CO2) wvx.= ldnkaj, m%Njh jkafka bá h' 

fï wkqj báj, ldnka ^C& yd yhsârcka ^H& wvx.= nj ;yjqre fõ' 

f,dalfha ieu rgl u mdfya bkaOk wjYH;d msßuid .kafka fndrf;,a Nd.sl 

wdijkhg ,la lsÍfuka ,nd .kakd fmÜfrda,shï bkaOk u.sks' tu bkaOkj, 

wvx.= ish¨ u ixfhda. yhsâfrdldnk fõ' yhsâfrdldnkj, jHQy mokï lr.ksñka 

tAjd we,aflak" we,alSk yd we,alhsk jYfhka j¾.SlrKh lrkq ,efí'
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 ² we,aflak

H  ― C ― H 
―

 
―

 

H

H
i;a;aj f.dúfmd<j,ska neyer flfrk wmøjH Ndú; lr 

ksmojk Ôj jdhqj bkaOkhla f,i Ndú; lrk nj Tn okshs' tys 

wka;¾.;" bkaOkhla f,iska jeo.;a m%Odk ix>glh jkafka 

fuf;aka jdhqjhs' tfia u uvj.=rej, ldnksl øjH Èrdm;aùfï § 

ksmofjk j.=re jdhqfõ o fuu jdhqj wka;¾.; fõ' ir, u 

yhsfv%dldnkh jk fuys iQ;%h CH4 fõ'  tys jHqyh    

  rEmfha wdldrhg ±laúh yels h'

Lksc f;,a lekSfï § f;,a <sxj,ska tf;aka keu;s jdhqj ksoyia fõ' tf;aka jdhqj 

o yhsfv%dldnkhls' tys iQ;%h C2H6 fõ' tu iQ;%hg wkqrEm jHqyh my; ±la fõ' 

H ― C ― C ― H  

―
 

―
 

H

H

―
 

―
 

H

H

by; fuf;aka yd tf;aka wKq i,ld n,kak' fuf;aka wKqfjys ldnka mrudKq

yd yhsârcka mrudKq w;r mj;sk nkaOk muKla we;' kuq;a tf;aka ys ldnka 

mrudKq yd yhsârcka mrudKq w;r;a" ldnka mrudKq yd ldnka mrudKq w;r;a 

nkaOk mj;S' ixfhda.fhaa ldnka mrudKq yd ldnka mrudKq w;r tAl nkaOk 

muKla mj;sk yhsâfrdldnk we,Aflak f,i ye¢kafõ' 

we,aflak hkq ixfhda. fY%a‚hls' fuu fY%a‚hg fmdÿ ,laIK lsysmhla we;' bka 

tla ,laIKhla jkafka tu fY%a‚fha ixfhda. ish,a, fmdÿ iQ;%hlska ksrEmKh 

l< yels ùuhs'

tA wkqj we,aflak l=,lfha fmdÿ iQ;%h CnH2n+2 fõ' fuys n hkq ixfhda.fha 

wKqjl wvx.= ldnka mrudKq .Kkhs' by; iQ;%hg wkqj ir,;u we,aflakh jk 

fuf;aka ys iQ;%h fufia ,nd.; yels h'

fuf;aka i|yd n = 1 fõ' tA wkqj fuf;aka ys iQ;%h" 

C1H1 x 2 + 2 = CH4 fõ'

tf;aka i|yd n = 2 fõ' tA wkqj tf;aka ys iQ;%h" 

C2H2 x 2 + 2 = C2H6 fõ'

mejreu - 14'2

ldnka mrudKq ixLHdj 1 isg 5 olajd jk we,aflakj, iQ;% fmdÿ iólrK 

Ndú;fhka jHq;amkak lrkak' 
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ldnka mrudKq ixLHdj 1 isg 5 olajd jk we,aflakj, iQ;% yd tu we,aflakj, 

kdu my; 14'2 j.=fõ ±lafõ' 

fmÜr,a bkaOkh hkq we,aflak ñY%Khls' 

tys nyq, j u mj;sk we,aflakh jkafka 

C8H18 iQ;%fhka ±lafjk TlafÜka h' ;j;a 

we,aflak ñY%Khla jk L.P. .Eiaj, m%Odk 

jYfhka fm%dfmaka (C3H8) iy ìhqfÜka 

(C4H10) hk we,aflak wvx.= fõ'

ldnka mrudKq 1 ¡ 5 olajd we,aflakj, 

wKql iQ;% yd jHQy iQ;% my; 14 ¡ 3 j.=fõ 

±lafõ'

        14'3 j.=j

wKql iq;%h jHQy iq;%h

 CH4 

H ― C ― H  
―

 H
―

 

H

C2H6 

H ― C ― C ― H  

―
 

―
 

H

H

―
 

―
 

H

H

C3H8

H ― C ― C ― C ― H 

―
 

―
 

H

H

―
 

―
 

H

H

―
 

―
 

H

H

C4H10

H ― C ― C ― C ― C ― H 

―
 

―
 

H

H

―
 

―
 

H

H

―
 

―
 

H

H

―
 

―
 

H

H

    

C5H12

H ― C ― C ― C ― C ― C ―  H 

―
 

―
 

H

H

―
 

―
 

H

H

―
 

―
 

H

H

―
 

―
 

H

H

―
 

―
 

H

H

 14'2 j.=j

wKql iq;%h we,aflakfha ku

 CH4 fuf;aka

C2H6  tf;aka

C3H8  fm%dfmaka

C4H10 ìhqfÜka

C5H12 fmkafÜka
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l%shdldrlu - 14'2

iqÿiq øjH Wmfhda.S lrf.k Tfí úoHd .=re;=ud$;=ñhf.a iyfhda.fhka ldnka 

mrudKq 1 ¡ 5 olajd we;s we,aflakj, jHqyj, wdlD;s f.dv kÕkak'

C4H10 yd C5H12 i|yd 14'3 j.=fõ olajd we;s jHqyhkag wu;r j my; olajd we;s 

jHqy o ksjerÈ fõ'

wKql iq;%h jHQy iq;%h

C4H10

 

H ― C ― C ― C ― H 
―

 
―

 

H

H

―
 

―
 

H

H

―
 

H

C

―
 

H― ―H

H

C5H12

C ― C ― C ― C ― H 

―
 

―
 

H

H

―
 

―
 

H

H

―
 

H

C

―
 

H― ―H

H

― ―
 

―
 

H

H

H

    

H ― C ― C ― C ― H 

―
 

―
 

H

H

―
 

―
 

H

H
C

―
 

H― ―H

H

C―H

―
 

H

―H

wu;r oekqu ioyd

 ² we,alSk

we,aflakj, ldnka yd ldnka mrudKq w;r we;af;a tAl nkaOk mu‚' ldnka yd 

ldnka mrudKq w;r oaú;aj nkaOk mj;sk yhsâfrdldnk o mj;S' fufia ldnka 

yd ldnka w;r oaú;aj nkaOk tlla fyda jeä .Kkla mj;sk yhsâfrdldnk 

we,alSk f,i j¾. flf¾' ir, u we,alSkh jk t;Skaj, wKql iQ;%h C2H4 fõ' 

tys jHqy iQ;%h my; ±la fõ'



 ridhk úoHdj yhsâfrdldnk yd tAjdfha jHq;amkak  ridhk úoHdj

156 157

C       C 

―
 

H

―
 

H

―
 

H

―
 

H

oaú;aj nkaOkh

ldnka mrudKq w;r mj;sk oaú;aj nkaOk fya;=fjka we,alSk" we,aflakj,g jvd 

m%;sl%shdYS,S fõ'

14'2   t;Skaj, jHq;amkak

 ² laf,dafrdt;Ska 

t;Skaj, yhsârcka mrudKqjla laf,dÍka mrudKqjlska m%;sia:dmkh ùfuka 

jHq;amkak jk ixfhda.h laf,dafrdt;Ska f,i ye`Èkafõ' laf,dfrdt;Skaj, iQ;%h 

C2H3Cl jk w;r tys jHQyh my; ±la fõ' 

    C      C 

―
 

H―
 

H

―
 

H ―
 

Cl

  

 ² fgÜrd*a¨fjdfrdt;Ska

t;Skaj, yhsârcka mrudKq y;r *a¨fjdÍka ^F) mrudKq y;rlska m%;sia:dmkh 

ùfuka jHq;amkak jk ixfhda.h fgÜrd*a¨fjdfrdt;Ska f,i ye¢kafõ' tys iQ;%h 

C2F4 jk w;r jHQyh my; oelafõ'

     C    C 

―
 F―

 
F

―
 

F

―
 

F
  



 ridhk úoHdj yhsâfrdldnk yd tAjdfha jHq;amkak  ridhk úoHdj

157

156 157

yhsâfrdldnk yd tAjdfha jHq;amkak

 14'4 j.=j ¡ t;Skaj, jHq;amkak 

laf,dafrdt;Ska

C2H3Cl C   ̿    C 

―
 

H

―
 

H

―
 

H

―
 

Cl

fgÜrd*a¨fjdfrdt;Ska

C2F4 C   ̿    C 

―
 ―

 

―
 

F

―
 

F F

F

t;Ska yd t;Skaj, jHq;amkak wm tosfkod Ndú; lrk fmd,s;Ska" iaghsfrdf*daï" 

fg*af,daka jeks nyqwjhjl ksmoùug Ndú; fõ'

14'3     nyqwjhjl

my; rEm igyka flfrys Tfí wjOdkh fhduq lrkak'

 ma,diaála nvq frÈ fi,a,ï nvq
14'3 rEmh 

wm ffoksl Ôú;fha § iq,n j Ndú; lrk" by; rEmj,ska ±lafjk øjHj, 

ridhksl iajNdjh ms<sn`oj úuid n,uq'

tajdfha wKql uÜgu ie,l+ úg tajdg fmdÿ iqúfYaIS ,laIKhla we;' tkï" tlS 

øjH ish,a, ks¾udKh ù we;af;a os.= odu wdldrhg ks¾udKh jQ úYd, wKqj,ska 

ùuhs' tjeks È.= odu wKq fndfyduhla  kej; kej; fhfok l=vd wKql tallj,ska 

iukaú; ùu ;j;a úfYaIhls' fï wkqj by; øjH ks¾ñ; wKq nyqwjhjl f,i 

y`ÿkajkq ,efí' fuu 14'3 mßÉfþofha § nyqwjhjl ms<sn`oj idlÉcd flf¾'

l=vd wKq /ila tlsfkl iu`. iïnkaO ù iEfok úYd, wKq nyqwjhjl f,i 

ye¢kafõ'

nyqwjhjl iE§fï l%shdj,sh nyqwjhùlrKh f,i ye¢kafõ' nyqwjhjl ks¾udKh 

ù we;s l=vd wKq talwjhjl f,i;a" talwjhjl nyqwjhùlrKfhka iEfok 

úYd, wKq nyqwjhjl f,i;a ye¢kafõ' weuqKqï lgq lsysmhla tlsfklg iïnkaO 

lrñka ;kd we;s Þuh flfrys wjOdkh fhduq lrkak'
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14'4 rEmh

tu oduh ilia lsÍug Ndú; l< ;ks weuqKqï lgq talwjhjl f,i;a weuqKqï lgq 

oduh nyqwjhjlhla f,i;a ie,lsh yels h' nyqwjhjlh ms<sfh, ùfuka miq j 

odufha wvx.= uQ,sl jHqy tall mqkrdj¾;k tall f,i ye¢kafõ'

talwjhjl ie,l+ úg tajdfha wKql ialkaOh idfmalaI j wvq h' tfy;a talwjhjl 

rdYshla nyqwjhùlrKfhka ieÈ nyqwjhjlj, idfmalaI wKql ialkaOh b;d 

by< w.hla .kshs'

iq,N nyqwjhjl lsysmhla ms<sn`o j ó<`.g i,ld n,uq'

 ² fmd,s;Ska ^fmd,st;Ska &

wm by; mßÉfÊofha § W.;a t;Ska wkqj i,ld n,uq'

C  =  C

H

H

H

H

t;Ska wKq nyqwhùlrKfhka fmd,s;Ska ksIamdokh flf¾' fuys § isÿ jkafka 

l=ula o@  my; ±lafjk wdldrhg oaú;aj nkaOkfhka tla nkaOkhla ì|jeà t;Ska 

wKq oyia .Kkla tlsfkl iu`. iïnkaO ùu fuys § isÿ fõ' th my; ±lafjk 

wdldrhg ±laúh yels h'

 

C    =   C

H

H

H

H
      

C    =   C

H

H

H

H
      

C    =   C

H

H

H

H
       

C    =   C

H

H

H

H

C   C

H

H

H

H

C   C

H

H

H

H

C   C

H

H

H

H

C   C

H

H

H

H
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by; nyqwjhùlrK l%shdj,sh my; wdldrhg ixlaIsma; j ±lAúh yels h'

C  =  C

H

H

H

H

 

C    C

H

H

H

H n

n

ñka woyia jkafka t;Ska wKq n ixLHdjla tlsfkl iuÕ iïnkaO ù – CH2 – CH2 – 
mqkrdj¾;k tAll n .Kkla iys; fmd,s;Ska wKqjla ks¾udKh ù we;s njhs'

mejreu -14'3

t;Ska wKq lsysmhl wdlD;s ms<sfh, lrkak' tajd iqÿiq f,i iïnkaO lrñka 

fmd,s;Ska nyqwjhl wKqjla ks¾udKh lrkak'

fï wkqj fmd,s;Ska hkq t;Ska wKq /ila tlsfkl iu`. ksYaÑ; rgdjlg iïnkaO 

ùfuka iEÿKq úYd, wKqjla nj Tng meyeÈ,s fõ' thg by< wKql ialkaOhla 

we;'

fmd,s;Skaj, nyqwjhjlh" mqkrdj¾;k yd talwjhjlh tallh my; ±lafõ'

C  =  C

H

H

H

H

 

C    C

H

H

H

H n

C    C

H

H

H

H

        talwjhjlh        mqkrdj¾;k tallh         nyqwjhjlh

nyqwjhjl -¡ l=vd wKq /ila tlsfklg iïnkaO ù iEfok b;d úYd, wKq 

nyq wjhjl kï fõ'

tAlwjhjl -¡ nyqwjhjl iE§ug Þhl jk l=vd wKq tAlwjhjl kï fõ'

mqkrdj¾;k tAllh -¡ nyqwjhjlfha wvx.= uQ,sl jHqy tAll" mqkrdj¾;k tAll 

kï fõ'
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 ² fmd,slaf,dafrdt;Ska ^fmd,súks,a laf,darhsâ& 

laf,dafrdt;Ska nyqwjhùlrKfhka fmd,slaf,dafrdat;Ska iEfoA' th ixlaIsma; j 

my; mßÈ ±laúh yels h'

C  =  C

Cl

H

H

H

n

 

C    C

Cl

H

H

H n

fmd,slaf,dafrdt;Skaj, talwjhjlh" mqkrdj¾;k tallh yd nyqwjhjlh 

y`ÿkd.ekSug W;aidy lrkak'

 ² fmd,sfgÜrd*a¨fjdfrdt;Ska ^fg*af,daka&

fgÜrd*a¨fjdfrdt;Ska nyqwjhùlrKfhka fmd,sfgÜrd*a¨fjdfrdt;Ska iEfoa' th 

my; mßÈ ixlaIsma; j ±laúh yels h'

 C  = C

F

F

F

F

n

 

C    C

F

F

F

F n

fmd,sfgÜrd*a¨fjdfrdt;Skaj, talwjhjlh" mqkrdj¾;k tallh yd nyqwjhjlh 

y`ÿkd.kak'
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Tn wOHhkh l< nyqwjhjl ms<sn| idrdxYhla my; j.=fõ ±la fõ'

 14'5 j.=j

nyqwjhjlh talwjhjlh mqkrdj¾;k tallh nyq wjhjlfha 
ksrEmKh

fmd,s;Ska

C = C

 H

 H

H

H
C    C

H

H

H

H

 

C    C

H

H

H

H n

fmd,slaf,dafrdt;Ska

(PVC)
C = C

 Cl

 H

H

H
C    C

Cl

H

H

H

 

C    C

Cl

H

H

H n

fmd,sfgÜrd*a¨fjdfrd

 t;Ska 
C = C

  F

  F

 F

 F
C    C

F

F

F

F

 

C    C

 F

F

 F

F n

by; wm idlÉPd l< nyqwjhjlj, úfYaI .=K yd Ndú; wjia:d my; j.=fõ 

±la fõ'

 14'6 j.=j

nyqwjhjl úfYaI .=K Ndú; wjia:d

fmd,st;Ska úoHq;a mßjdrl ùu" c, 

frdaOl ùu" jdhq frdaOl 

ùu" ieye,a¨ nj" 

wd;;sj,g Tfrd;a;= §u" 

l,a meje;au

ma,diaála fnda;,a" fi,a,ï 

NdKav" fmd,s;Ska mg," 

fmd,S;ska u¨" l=Kqli< /ia 

lrk nd,aÈ" oDV ma,diaála 

fl¢ wdÈh ksmoùu

fmd,súks,alaf,darhsâ 

 (PVC)
.skakg m%;sfrdaë ùu" 

úoHq;a mßjdrl ùu" c, 

frdaOl ùu" ieye,a¨ ùu

jeyS mS,s" c, k<" fldkaähqÜ 

ng" kefukiq¨ mhsmam wdÈh 

ksmoùu
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fg*af,daka (TEFLON) ;dmhg Tfrd;a;= §u" 

úoHq;a mßjdrl ùu

wdydr msiSug fhdÞ.kakd 

fkdwef<k (non-stick) 
n÷ka ksmoùu" ysu im;a;= 

ksmoùu

 ² iïNjh u; mokï j nyqwjhjl j¾. lsÍu

Tn by; wOHhkh l< nyqwjhjl isysm;a lrkak' tu nyqwjhjl ish,a, u 

lD;%su j ixiaf,aIKh lrk ,o tajd h' iajdNdúl nyqwjhjl ms<sn`o j Tn wid 

;sfí o@ 10 fY%aKsfha § Tn W.;a ffcj wKq ms<sn`o j wjOdkh fhduq lrkak' 

fm%daàk" msIagh" fi,shqf,daia yd DNA jeks wKq nyqwjhjl fõ' tajd iajdNdúl 

nyqwjhjl .Khg wh;a fõ' fuys § iïNjh wkqj nyqwjhjl iajdNdúl yd 

lD;%su nyqwjhjl f,i j¾. follg fnÈh yels h' ld¾ñl ls%shdj,s i`oyd nyq, j 

Ndú; jk rn¾ o iajdNdúl nyqwjhjlhls' iajdNdúl yd lD;%su nyqwjhjl i`oyd 

ksoiqka my; j.=fõ ±lafõ'

 14'7 j.=j

iajdNdúl nyqwjhjl lD;%su nyqwjhjl

rn¾ fmd,s;Ska

fm%daàka fmd,slaf,dafrdt;Ska

DNA fg*af,daka

msIagh fmd,stiagr 

fi,shqf,daia khsf,daka

RNA fgß,Ska

fmd,siaáÍka

fíla,hsÜ

 ² rn¾

rn¾ hkq whsfidmS%ka kue;s talwjhjl nyqwjhùlrKfhka iEfok iajdNdúl 

nyqwjhjlhls' whsfidmS%ka wKqjl jHqyh my; ±lafõ'
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C  = C

H

H

CH3

C     

H

= C     

H

H

nyqwjhjlh iEfok l%shdj,sh my; ±lafjk mßÈ ksrEmKh l< yels h'

C  =  C

H

H

CH3

C  =  C

H

H

   H

n

n

C      C   =

H

H

CH3

C    C

H

H

   H

 ² jHQyh u; mokï j nyqwjhjl j¾.lsÍu

fuf;la idlÉcd l< nyqwjhjl ish,a, u jHqy f¾Çh Þu iys; tajd h' tfy;a 

nyqwjhjl ish,a, u f¾Åh Þu jHqy fkd fõ' by;ska úia;r l< wdldrfha f¾Çh 

nyqwjhjlj, m%Odk Þuhg md¾Yaúl j nyqwjhjl wKq iïnkaO ùfuka YdLkh 

jq nyqwjhjl ksmofõ'

f¾Çh nyqwjhjl tlsfkl yria Þuj,ska ne£ mj;sk nyqwjhjl yria Þu 

nyqwjhjl f,i ye¢kafõ' fï wkqj" jHQyh wkqj nyqwjhjl my; wdldrhg j¾. 

l< yels h'

f¾Çh nyqwjhjl   YdLd odu iys; nyqwjhjl
 14'5 rEmh  14'6 rEmh
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yria odu iys; nyqwjhjl
 14'7 rEmh

j,alkhsia l< rn¾ ms<sno j Tn wid ;sfí o@ rn¾j, m%;Hia: .=Kh fya;=fldg 

f.k we;eï Ndú; ioyd th fhdÞ.ekSu wmyiq fõ' j,alkhsia lsÍfuka rn¾j, 

±äNdjh jeä lr.; yels w;r m%;Hia: .=Kh wvq lr.; yels h' tA i|yd 

iajdNdúl rn¾" i,a*¾ iuÕ m%;sl%shd lrjkq ,efí'

túg rn¾j, f¾Çh Þu w;r i,a*¾ u.ska yria nkaOk we;s lrkq ,efí'

         

rn¾ j,alkhsia lrk ,o rn¾

14'8 rEmh 14'9 rEmh

gh¾" áhqí" negß wdjrK wdÈh ksmoùug j,alkhsia lrk ,o rn¾ Ndú; fõ'

 ² nyqwjhjlj, jeo.;alu

ksjiska msg;g Èjd wdydrh /f.k hk wjia:dj, § tu wdydr weiqreug w;S;fha 

§ Ndú; lf<a flfi,a fld<hla" fld<m;la jeks iajdNdúl fohls' tfy;a 

j¾;udkfha fndfydaúg ta i`oyd Ndú; lrkafka lD;%su nyqwjlhla jk fmd,s;Ska 

j¾.hls' fï wdldrhg j¾;udkfha § iajdNdúl øjHj,g wdfoaYl f,i lD;%su 

nyqwjhjl nyq, j Ndú; fõ' wjYH .=Kdx. iys; j ks¾udKh l< yels ùu" Ndú;h 

myiq ùu" úúO yevhkag ksmoùug yels ùu" ́ kE u j¾Khlska j¾K .ekaúh yels 

ùu ñ, wvq ùu jeks .=Kdx. ksid nyqwjhjlj,ska ksIamdÈ; NdKav nyq, j Ndú; 

lsÍug fm,ö we;'
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mejreu -14'4

ksjfia Ndú; lrk nyqwjhjl wdY%s; ksuejqï ,ehsia;= .; lrkak'

lD;%su nyqwjhjl fndfyduhla ffcj ydhkhg ,la fkd fõ' tkï ffcj 

l%shdj,sj,ska Èrdm;a fkd fõ' fï ksid fïjd mßirfha tla/ia fõ' th úYd, 

mdßißl m%Yakhls' lD;%su nyqwjhjl oykfhka úI jdhq msg jk neúka tajd oykh 

kqiqÿiq h' ridhk úoHd{hka úiska ÔrKhg ,la jk nyqwjhjl ksmoùu u.ska ta 

yd iïnkaO j mekkeÕS we;s w¾nqoj,g úi÷ï fiùug W;aidy orkq ,efí' ffcj 

ÔrKhg yd m%ldY ÔrKhg ,la jk nyqwjhjl yd c,fha ødjH nyqwjhjl j¾. 

ksmoùu fï jk úg isÿflf¾' 

lD;%su nyqwjhjlj,ska ksmojk khsf,daka" fgß,Ska" fmd,stiag¾ jeks frÈms<sj,ska 

ksuejQ we`ÿï oyäh Wrd fkd.kakd neúka isrerg wmyiq;djla f.k foa' lD;%su 

nyqwjhjlj,g" iajdNdúl nyqwjhjl jk lmq yd jQ,a ñY% lsÍfuka tu ;;a;ajh 

wju lr.; yels h'

165

wju lr.; yels h'

idrdxYh

 ² ldnka iy yhsârckaj,ska muKla iukaú; ldnksl ixfhda. 

yhsâfrdldnka hkqfjka y÷kajkq ,efí' 

 ² we;eï yhsâfrdldnka wKqjl ldnka mrudKq ne£ we;af;a ;ks iyixhqc 

nkaOkj,ska muKla fõ' tjeks yhsâfrdldnk we,aflak hkqfjka 

ye|skafõ'

 ² fndrf;,a hkq we,aflak ñY%Khls' we,aflak l=,fha fmdÿ iQ;%h CnH2n+2 
fõ'

 ² we,aflakj,g wu;r j ldnka mrudKq w;r oaú;aj nkaOk fyda ;%s;aj 

nkaOk iys; yhsâfrdldnk o iajNdjfha mj;S'

 ² yhsâfrdldnk wKqj, yhsârcka mrudKq fjkqjg fjk;a mrudKq fyda 

mrudKq ldKav iïnkaO ùfuka wfkl=;a ldnksl ixfhda. iE§ we;'

 ² ir, wKq úYd, ixLHdjla tlsfkl iïnkaO ùfuka iEfok fhdaO wKq 

nyq wjhjl f,i ye¢kafõ'

 ² iajdNdúl i;a;aj fldgia ;=< fyda Ydl fldgia ;=< mj;sk nyqwjhl 

iajdNdúl nyqwjhjl f,i ye¢ka fõ' lD;%su jYfhka ms<sfh, lrkq 

,nk nyqwjhjl lD;%su nyq wjhjl kï fõ'

 ² lD;%su nyqwjhjl fndfyda úg ma,diaála hkqfjka ye¢kafõ'

 ² iuyr nyqwjhjlj, yevh ;dmh u.ska fjkia l< yels w;r ;j iuyr 

tAjdfha yevh fjkia l< fkdyels h'

 ² lD;%su nyqwjhl Èrd fkdhk neúka tAjdfha jdis fuka u fndfyda wjdis 

o we;'

 ² ma,diaála wmøjH l<ukdlrKh yßyeá isÿ fkdl< fyd;a tu.ska 

fndfyda mdßißl m%Yak we;s úh yels h'
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wNHdih   

^01&  t,a'mS'.Eia (L.P. Gas) hkq fm%dfmaka iy ìhqfÜkaj, ñY%Khls'

i'  fm%dfmaka iy ìhqfÜkaj, wKql iQ;% ,shkak'

ii' fm%dfmaka iy ìhqfÜkaj, jHqy w¢kak'

iii' by; ixfhda. oykfha § M, f,i ldnka vfhdlaihsâ (CO2) iy c,h  

    (H2O) muKla iEfoa kï m%;sl%shd i|yd fjk fjk u ;=,s; iólrK ,shkak'

iv' bkaOkhla f,i or Ndú;hg jvd t,a'mS'.Eia Ndú;h mßirhg ys;lr fõ  

    o@ Tfí woyia bÈßm;a lrkak'

^02& fmÜr,aj, jeä jYfhka wvx.= jkafka TlafÜka kue;s we,aflakhhs'

i' oyk tkaðul § fmÜr,a iïmQ¾Kfhka u oykh jkafka kï M, f,i l=uk  

   øjH ksmoúh yels o@ 

ii' fmÜr,a wiïmQ¾K oykfha § mßirhg uqla; jk wys;lr øjH folla   

   i|yka lrkak' 

iii' ksjfia Ndú; lrk L.P. .Eia Wÿfka jdhq wiïmQ¾K oykhg ,lajk   

    wjia:djl  § Tn ta nj ±k .kafka flfia o@

^03& fmd,s;Ska hkq nyq, f,i Ndú; jk lD;%su nyqwjhjlhls'

i'  fmd,s;Skaj, ridhksl ku l=ula o@

ii'  fmd,s;Ska iE§ we;s tAlwjhjlfha jHqyh we| tys ku i|yka lrkak' 

iii' fmd,s;Skaj, jdis folla iy wjdis folla i|yka lrkak'

^04& c, k< i|yd hlv ng Ndú; lsÍug jvd PVC  ng fhdÞ .ekSu iqÿiq h' 

     fuu m%ldYh ikd: lsÍu i|yd fya;= ;=kla bÈßm;a lrkak'

       i' PVC hk nyqwjhjlh iE§u i|yd fhdÞ .kq ,nk tAl wjhjlh   

       y÷kajk ku l=ulao@ 

       ii' tu tAlwjhjlfha jHqyh w¢kak'

^05& Tn okakd iajdNdúl nyq wjhjl ;=kla kï lrkak'

mdßNdIsl jpk
     Organic compound-ldnksl ixfhda.

     Hydrocarbon-yhsâfrdldnk

     Alkanes-we,aflak

     Alkenes-we,alSk

     Polymers-nyqwjhjl

     Monomer-tAlwjhjlh

     Repeating unit-mqkrdj¾;k tAllh
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ffcjf.da,h 15
15'1 ffcjf.da,fha mj;sk ixúOdk uÜgï yd wka;¾ l%shd

15'1'1 mdßißl iu;=,s;;dj

Ôùkaf.aa meje;au i|yd jQ wka;¾ l%shd isÿ jk fN!;sl yd ffcùh ixrplh 

mßirh f,i ye¢kaúh yels h' tys fN!;sl fldgig mi" c,h yd jd;h wh;a 

jk w;r ffcùh fldgig ñksid we;=¿ i;=ka" Ydl yd CIqø Ôùka we;=<;a fõ' Bg 

wu;rj WIaK;ajh" mSvkh" wd¾ø;dj yd ysre t<sh" mdßißl ;;a;aj f,i ie,fla'

fuf,i Ôùka yd Tjqka fjfik fN!;sl mßirh w;r ;=,kd;aul iïnkaO;djla 

l%shd;aul fõ' fuu ys;lr iïnkaO;dj mdßißl iu;=,s;;dj f,i ye¢kafõ' 

mßirfha isÿjk iq¿ fjkiaùula mjd tys meje;aug n,mEï t,a, lrk w;r 

tjeks fjkialï h:d ;;a;ajhg m;a lr .ekSfï yelshdj mßirh i;=j we;' 

tfy;a j¾;udkfha wêfõ.S ñksia l%shdldrlï fya;=fjka mdßißl iu;=,s;;dj 

mj;ajd .ekSug fkdyels ;;a;ajhla Wod ù we;'

15'1'2 ffcjf.da,fha ixúOdk uÜgï

ffcjf.da,h ;=< Ôùka ir, uÜgfï isg ixlS¾K uÜgu olajd ixúOdkh ù we;' 

tu ixúOdk uÜgï my; i|yka wdldrhg .e,Sï igyklska bÈßm;a l< yels h'

taffllhd  .ykh  m%cdj  mßir moaO;sh  ffcjf.da,h 

taffllhdf.a isg ffcjf.da,h olajd OQrdj,s uÜgï l%ufhka ixúOdkh jk 

whqre 15'1 rEm igyk weiqßka ksÍlaIKh lrkak'
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15'1 rEmh - - ffcj f.da,fha ixúOdk uÜgï

mßir moaO;sh

m%cdj

.ykh
taffllhd

ffcjf.da,h

 ² taffllhd

mßirfha fjfik lsishï úfYaIhlg wh;a ;ks Ôúfhla taffllhd f,i ye¢kafõ' 

ksoiqka (-  fmd,a .i" w,shd

Ôù úfYaIhla hkq wka;¾ wNsckkfhka ire cks;hska ìysl< yels" iajrEmfhka 

fndfyda ÿrg iudk Ôùka iuQyhls'

  

mejreu  15'1

 y f.j;af;a fyda mdi,a j;af;a iqÿiq fldgila f;dard f.k tu mßirfha fjfik 

Ôù  úfYaI kï lrkak' 

 ² .ykh

ksYaÑ; ld,iSudjl § lsishï N= f.da,Sh m%foaYhla ;=< Ôj;a jk tl u úfYaIhlg 

wh;a Ôùka iuQyhla .ykhla f,i ye¢kafõ'

ksoiqka (-  2014 j¾Ifha YS% ,xldfõ ck.ykh 21"866"445 ls'

  2011 j¾Ifha YS% ,xldfõ jdih l< w,s ixLHdj 5"879 ls' 

 ² m%cdj

lsishï m%foAYhla ;=< Ôj;a jk tlsfkld yd wka;¾ l%shd olajk úúO úfYaIj,g 

wh;a .yk iuQyhla m%cdjla f,i ye¢kafõ'

ksoiqka    (-   hd, cd;sl jfkdaoHdkfha i;a;aj m%cdj

 ó.uq l,mqj wdY%s; lfvd,dk Ydl m%cdj

 ² mßir moaO;sh

lsishï m%foaYhl Ôj;a jk ish¨ u Ôù m%cdj o tajd iu`. wka;¾ l%shd olajk 

fN!;sl mßirh o tlaj .;a l, mßir moaO;shla f,i ye¢kafõ'

ksoiqka (-  fmdl=Kla" Èrd hk Ydl fldghla" jkdka;rhla" .,amr iys; uqyqÿ   

fjr<la
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15'2 rEmh - - fmdl=Kq mßir moaO;shl wka;¾ l%shd

iQ¾hhd

jd;h
Ydl

i;=ka

c,h

mi

fmdl=Kq mßir moaO;shl Ôj;a jk Ôù 

m%cdj" wÔù mßirh iu`. olajk wka;¾ 

l%shd my; 15'2 rEm igykska ksrEmKh 

fõ' 

 

  

 ² ffcjf.da,h

mDÓúfhys iy jdhqf.da,fha Ôùka jHdma; ù we;s iuia; l,dmh ffcj f.da,h 

kï fõ' ffcjf.da,h fldgia ;=klska hqla; h'

 ² Ys,d f.da,h  - mDÓúfha lfnd, yd by< m%djrh fldgi wh;a h'

 ² c, f.da,h  - id.rh yd ñßÈh c,dY óg wh;a h' mDÓúfha u;=msg 70] 

muK c,fhka jeiS we;'

 ² jdhq f.da,h - mDÓú f.da,h jgd me;sreKq jd;h iys; l,dmhhs'

15'1'3 .yk j¾Okh iy j¾Ok jl%

f;dard .;a jdi N+ñhl tall j¾.M,hla ;=< fjfik hï úfYaIhlg wh;a Ôùka 

ixLHdj .yk >k;ajh f,i ye¢kafõ' 

ksoiqka ( 2014 j¾Ifha Y%S ,xldfõ ck.yk >k;ajh 329'12 km-2 ls

iajdNdúl Ôù .ykhl úYd,;ajh ksrka;rfhka fjkia fõ' .yk >k;ajhg 

n,mdk m%Odk idOl y;rla we;'

 ² Wm;a - ^.ykh ;=< WmÈk kj Ôùka ixLHdj&

 ² urK - ^.ykhg wh;a ñhhk Ôùka ixLHdj&

 ² wd.ukh - ^.ykhg msg;ska tl;= jk Ôùka ixLHdj&

 ² ú.ukh - ^.ykh yer hk Ôùka ixLHdj&

.ykhg msg;ska tl;= jk 

Ôùka ixLHdj

.ykhg wh;a ñhhk 

Ôùka ixLHdj

.ykh yer hk Ôùka 

ixLHdj

.ykh ;=< WmÈk kj 

Ôùka ixLHdj

15'3 rEmh - - .yk >k;ajhg n,mdk m%Odk idOl
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o¾YSh .yk j¾Ok jl%h

iajdNdúl Ôù .ykhl Ôùka ixLHdj ld,h;a iu`. fjkia ùu lsishï rgdjlg 

wkqj isÿfõ' th m%ia;drhlska ksrEmKh l< úg is.audldr ^S yeve;s& j¾Ok 

jl%hla ,efí' tys m%Odk wjê y;rla y÷kd.; yels h'

Ôùka ixLHdj

bis,Sfï Odß;dj

ld,h

Ôùka ixLHdj

bis,Sfï Odß;dj

ld,h

15'4 rEmh - - o¾YSh .yk j¾Ok jl%h

wjêh 1 - - .ykh fifuka j¾Okh jk wjêh (Lag phase)
fuu wjêfha § .ykfha ixLHdj jeä ùu wdrïN fõ' kuq;a th fiñka isÿfõ' 

thg fya;-=j m%ckkfha fhfok Ôùka ixLHdj wvq ùu;a Tjqka mq¿,a mrdihl 

jHdma; ù mej;Su;a h'

wjêh 2 - - .ykh YS>%fhka j¾Okh jk wjêh (Exponential phase) 
Wmßu j¾Ok fõ.hla we;s wjêh fõ' Bg fya;= jkafka Ôùka mßirhg fyd¢ka 

wkqj¾;kh ùu" m%ckkfha fhfok mßK; Ôùka ixLHdj jeäùu" mßir ;;a;aj 

ys;lr ùu yd wdydr iq,n ùu jeks jdis iy.; idOl ksid Ôùka ixLHdj YS>%fhka 

by<hduhs' Wm;a wkqmd;h" urK wkqmd;hg jvd jeäh'

wjêh 3 - - .ykfha j¾Ok fõ.h wvq jk wjêh (Declerating phase)
iSñ; iïm;a i|yd Ôùka w;r we;s ;r.h" wdydr ys`.ùu" f,v frda. me;sÍu" 

úf,damsl n,mEu" mrfmdaIs; n,mEu jeks iSudldÍ idOl ksid .ykh j¾Okh 

jk YS>%;dj wvqfõ'

wjêh 4 - - .ykh ia:dhs jk wjêh (Stabilizing phase)
mßir ;;a;ajj,g wkqj¾;kh jQ yd tu mßirhg ord.; yels m%udKfha .ykhla 

we;sjk ;=re .ykfha Ôùka ixLHdj fjkia jk w;r wjidkfha § .ykh .;sl 

iu;=,s; wjia:djg m;a fõ' .;sl iu;=,s; wjia:dfõ § Wm;a yd urK ixLHdj 

;=,kh fõ' tkï .ykfha j¾Okh Y+kH f,i ie,fla' fuf,i iu;=,s; ;;a;ajhg 

m;a jQ miq .ykfha isák Ôùka ixLHdj bis,Sfï Odß;dj (Carrying capasity) f,i 

ye¢kafõ'
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 ² udkj .yk j¾Ok jl%h

iajdNdúl Ôù .ykhl j¾Ok jl%h S wdldr jqjo" ñksia .ykfha j¾Ok - jl%h J
yevhla .kS' tkï udkj ck.ykh ;jÿrg;a YS>%fhka j¾Okh jk wjêfha mj;S'

Ôùka ixLHdj

ld,h

Ôùka ixLHdj

ld,h

15'5 rEmh - - udkj .yk j¾Ok jl%h

f,dalfha udkj .ykh ì,shkhla olajd j¾Okh ùug jir 300 000 ld,hla .; 

ù we;;a ì,shk fol olajd j¾Okh ùu jir 130lska o" ì,shk ;=k olajd j¾Okh 

ùu jir 30lska o" ì,shk y;r olajd j¾Okh ùu jir 15lska o isÿ ù we;' fuu 

YS>% j¾Okhg n,md we;s m%Odk lreKq folls'

 ” Wm;a wkqmd;h by< hdu

 ” urK wkqmd;h my< hdu

;dlaIKsl ÈhqKqj" ffjoH lafIa;%fha ÈhqKqj" wdydr ksIamdokh by< hdu jeks 

lreKq fuu j¾Okhg fya;= ù we;'

ixLHdj ^ì,shk&

15'6 rEmh - - l%s'j' 1 isg 2013 olajd f,dalfha udkj .ykfha j¾Okh

mejreu  15'2

2013 j¾Ifha isák f,dal ck.ykh tfuka fo.=Khla njg m;a ùug .; jk 

ld,h m%ia;drh weiqßka mqfrdal:kh lrkak'
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15'2 mßir moaO;sj, iu;=,s;;dj mj;ajd .ekSug odhl jk 

hdka;%K
15'2'1 Yla;sh yd fmdaIl .,d hEu

ffcjf.da,fha we;s ish¨ u mßir moaO;sj,g wjYH Yla;sh imhk Yla;s m%Njh 

iQ¾hhd fõ' ffcj f.da,fha meje;au i|yd mßir moaO;s ;=< Yla;sh yd fmdaIl 

.,dhdu w;HjYH fõ' ta i|yd mßirfha mj;sk iajdNdúl fmdaIK iïnkaO;djla 

f,i wdydr cd, y÷kd.; yels h'

 ² wdydr cd,

fmdaIKh i|yd Ôúka w;r mj;sk wfkHdakH iïnkaO;d wdydr cd, f,i ye¢kafõ'

ffcjf.da,h ;=< fndfyda úg wdydr odu rdYshl fmdaIS uÜgï w;r we;s jk 

cd,dldr iïnkaO;djla f,i wdydr cd, yg .kS' fuys § i;=kag wdydr j¾. 

lsysmhla u; hemSfï wjia:dj Wod ù we;' th Tjqkaf.a meje;au i|yd jeo.;a jk 

w;r tu.ska ffcj tla/ia ùu j<lajhs' 

wdydr cd,hla i|yd ksoiqkla my; 15'7 rEmfha olajd we;'

Wl=iaid

lE±;a;d

ydjd

óhd

Ydl

msUqrd

15'7 rEmh - - wdydr cd,hla i|yd ksoiqkla 

mejreu  15'3

fmdl=Kq mßir moaO;shl ±lsh yels wdydr cd,hla f.dvk.kak'

 ² wdydr odu

ksIamdolhl=f.ka wdrïN ù ms<sfj<ska m%d:ñl hefmkakd" oaú;ShSl hefmkakd 

wd§ jYfhka Ôùka fY%aKshla yryd wdydr yd Yla;sh .,d hk wkqms<sfj< wdydr 

oduhla f,i ye¢kafõ' th f¾Çh igykla u.ska my; i|yka wdldrhg ksrEmKh 

l< yels h'

ksoiqk (- ;DK  ;Kfld< fm;a;d  f.ïnd  khd  Wl=iaid
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;D;ShSl hefmkakd

^khd&

pd;=¾; hefmkakd

^Wl=iaid&

oaú;ShSl hefmkakd

^f.ïnd&

m%d:ñl hefmkakd

^;Kfld< fm;a;d&

ksIamdolhd 

^;DK&

15'8 rEmh -- wdydr oduhlg ksoiqkla

oaú;ShSl hefmkakd

mejreu  15'4

mßirfha isák Ôùka fmdaIKh ,nk úúO wdldr ksÍlaIKh lrkak' Tjqka w;r 

we;s fmdaIK iïnkaO;d ,shd olajkak'

fmdaIS uÜgï

iEu Ôúhl= u Tjqka fmdaIKh ,nd .kakd wdldrh wkqj hï ksYaÑ; fmdaIS uÜgulg 

wh;a fõ' wdydr odufha mqrela" fmdaIS uÜgï f,i ie,fla' wdydr oduhl fmdaIS 

uÜgï ixLHdj ksYaÑ; j lsj fkdyels h' fndfydaúg mqrela mylg wvq ixLHdjla 

orhs' flfia fj;;a wjidk mqrel f,i l%shdlrkafka udxi NlaIl i;a;ajhska jk 

úf,damsl i;a;ajhka h'

ish¨ u Ôùka fmdaIK imhd .kakd wdldrh mokï lrf.k m%Odk ldKav ;=klg 

fjka l< yels h' tkï"

 ” iajhxfmdaISka

 ” úIufmdaISka

 ” úfhdaclhska

iajhxfmdaISka

ir, wldnksl ix>gl" ldnksl ixfhda. njg m;a lr fmdaIKh imhd .ekSfï 

yelshdj we;s yß; Ydl" we,a.S" jeks Ôùka yd we;eï nelaàßhd úfYaI fuu 

iajhxfmdaIs .Khg wh;a fõ' fudjqka ksIamdolhska f,i ye¢kafõ' fmdaIK øjH 

ixYaf,aIKh lsÍu i|yd Ndú; lrk Yla;s m%Njh wkqj iajhxfmdaISka" ;jÿrg;a 

m%NdiajhxfmdaIS yd ridhksl iajhxfmdaIS f,i ldKav l< yels h' yß; Ydl 

m%NdiajhxfmdaISka fõ' iuyr nelaàßhd ridhksl iajhxfmdaIska fõ'
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úIufmdaISka

;udg wjYH wdydr ;ud úiska ksmojd .ekSfï yelshdj ke;s" fjk;a Ôùka úiska 

ksmojk wdydr u; hefmk i;=ka óg wh;a fõ' fudjqka hefmkakka ̂mdßfNdaclhska& 

f,i ye¢kafõ' hefmkakka ;jÿrg;a j¾. l< yels h'

1'  m%d:ñl hefmkakka  (-  fudjqka Ydl NlaIlhska jk w;r ksIamdolhska u; 

hefma'

2' oaù;ShSsl hefmkakka (-  fudjqka udxi NlaIlhska fõ' i¾jNlaIlhska o úh 

yels h' m%d:ñl hefmkakka wdydrhg .kS'

3' ;D;Shsl hefmkakka (-  fudjqka udxi NlaIlhska fõ'

úfhdaclhska

u, Ôù foayj, yd u, øjHj, we;s ixlS¾K ldnksl ixfhda." ir, ixfhda. njg 

ì| fy,Sfuka Yla;sh ,nd .kakd uDf;damÔùka jk nelaàßhd" È,Sr jeks laIqø Ôùka 

o we;eï wmDIaGjxYSkao ^m;a;Ehd" yel/,a,d" fõhd& úfhdaclhka .Khg wh;afõ' 

ixlS¾K ixfhda. ir, njg ì| fy,Sfï l%shdj,sh úfhdackh f,i ye¢kafõ'

15'9 rEmh - - u, foayhl úfhdack l%shdj,sfha wjia:d

 ² mdßißl msróv

lsishï mßir moaO;shl tla tla fmdaIS uÜgïj, Ôùka ixLHdj" ffcj ialkaOh 

fyda Yla;s iïnkaO;dj m%ia;dßl wdldrhg ksrEmKh lsÍfuka mdßißl msróv 

ks¾udKh l< yels h'

msróvhl mdofuka ksIAmdolhska o" ta u; we;s ;Srej,ska tla tla uÜgïj, 

mdßfNdaclhska o ksrEmKh flf¾'

mdßißl msróv m%Odk wdldr ;=kls' 

 ” ixLHd msróv

 ” ffcj ialkaO msróv

 ” Yla;s msróv

ixLHd msróv

tla tla fmdaIS uÜgïj,g wh;a Ôùka ixLHdj fmkajk m%ia;dßl ksrEmKh" ixLHd 

msróv f,i ye|skafõ' fuh j¾.ógrhl (1 m2) fjfik Ôùka ixLHdj f,i 

olajhs'

lsishï fmdaIS uÜgul isák Ôùka ixLHdj Bg by<ska we;s fmdaIS uÜgfï Ôùka 

ixLHdjg jvd wvq fyda jeä úh yels h' fï ksid Wvql=re ixLHd msróv fukau 

hál=re ixLHd msróv o we;' Wvql=re ixLHd msróvhla 15'10 rEmfhka ±lafõ'  
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15'10 rEmh - - Wvql=re ixLHd msróvhla

;D;ShSl hefmkakka

^Wl=iaid&

oaú;ShSl hefmkakka

^weál=l=<d&

m%d:ñl hefmkakka

^m<.eáhd&

ksIamdolhska 

^Ydl&

3

30

200

1000

hál=re ixLHd msróvhla 15'11 rEmfhka ±lafõ' 

15'11 rEmh - - hál=re ixLHd msróvhla

oaú;ShSl hefmkakka

^lDñ mrfmdaIs;&

m%d:ñl hefmkakka

^fmd,a l=reñKshd&

ksIamdolhska 

^fmd,a .i&

ffcj ialkaO msróv

ffcj ialkaO hkq Ôùka ;=< wvx.= ldnksl øjH m%udKhhs' tla tla fmdaIS uÜgïj,g 

wh;a Ôùkaf.a ldnksl øjH m%udKh fmkajk m%ia;dßl ksrEmKh" ffcj ialkaO 

msróv f,i ye¢kafõ' fuh Ôùkaf.a úh<s nr i,ld j¾Ihlg j¾.ógrhg .a?ï 

( g m-2 yr-1) f,i olajhs'

fndfyda úg hefmkakkaf.a ffcj ialkaOh" ksIAmdolhskaf.a ffcj ialkaOhg jvd 

wvq fõ' fï ksid ffcj ialkaO msróv fndfyda úg Wvql=re h ^15'12 rEmh&' tfy;a 

l,d;=rlska c,c mßir wdY%s;j hefmkakkaf.a ffcj ialkaOh ksIamdolhkaf.a 

ffcj ialkaOhg jvd jeä jk wjia:d olakg ,efí' tjeks wjia:dj, § ffcj 

ialkaO msróv hál=re úh yels h'  

;D;shsl hefmkakka

15'12 rEmh - - ffcj ialkaO msróvhla

;D;ShSl hefmkakka

^uxi NlaIlhska&

oaú;ShSsl hefmkakka 

^uxi NlaIlhska&

m%d:ñl hefmkakka 

^Ydl NlaIlhska&

ksIamdolhska 

^Ydl&
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Yla;s msróv

tla tla fmdaIS uÜgï yryd .uka lrk Yla;s m%udKh fmkajk m%ia;dßl ksrEmKh"  

Yla;s msróv f,i ye¢kafõ' fuh j¾Ihlg j¾.ógrhg lsf,da cQ,a (kJm-2 yr-1)
f,i olajhs' 

lsishï fmdaIS uÜgul isg Bg by<ska we;s fmdaIS uÜgug iïfm%aIKh jkafka my< 

fmdaIS uÜgu i;= Yla;s m%udKfhka 10% muKss' Yla;s m%udKfhka 90]la mßirhg 

ydks fõ' fï  ksid iEuúg u Yla;s msróv by< fmdaIS uÜgïj,g hk úg wvq 

Yla;s m%udKhla fmkajhs' tneúka Yla;s msróv lsisúfgl hál=re fkdfõ' wdydr 

oduj, mqrela ixLHdj fndfyda úg mqrela mylg jvd wvq jkafka fuu Yla;s ydksh 

ksid h'

;D;ShSl hefmkakka

^Wl=iaid& 10 J

100 J

1000 J

10000 J

oaú;ShSl hefmkakka 

^f.ïnd&

m%d:ñl hefmkakka 

^lDñhd&

ksIamdolhska 

^Ydlh&

15'13 rEmh - - Yla;s msróvhla

 ² mßir moaO;shl Yla;sh .,d hdu

ffcjf.da,h i|yd wjYH Yla;sh ,nd fok m%Odk Yla;s m%Njh iQ¾hhd fõ' 

mDÓúhg ,efnk iQ¾h Yla;sh wjfYdaIKh lr c,h yd ldnka vfhdlaihsâ weiqßka 

.aÆfldaia ksmoùu iajhxfmdaISka jk yß; Ydl yd we,af.a úiska isÿ lrkq ,nhs' 

iQ¾h Yla;sh ;sr lr wdydr ixYaf,aIKh lr .kakd l%shdj,sh m%NdixYaf,aIKh 

f,i ye¢kafõ'

ksIAmdolhska ksmojk Yla;sh fmdaIS uÜgï Tiafia Ôúhdf.ka Ôúhdg .,d hhs' 

tfia .,d hdfï § lsishï fmdaIS uÜgulg ,efnk Yla;sfhka 10% muKla bÈß 

fmdAIS uÜgug .,d hk w;r 90% muK mßirhg ;dmh f,i ydks ùu isÿ fõ'

Yla;s W;ai¾ckh

fmdaIS uÜgfuka fmdaIS uÜgug Yla;sh .,d hdfï § tu Yla;sh wmf;a hdu Yla;s 

W;ai¾ckh f,i ye¢kafõ' i;a;ajhl=f.ka Yla;sh ydks jk wdldr yd tys o< 

m%;sY; my; 15'14 rEmfha olajd we;' 
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60] Yajikh i|yd jeh 

jk Yla;sh

nysiai%dù yd u, øjH f,i neyer 

jk Yla;sh 30]

foay mglj, .nvd jk 

Yla;sh 10]

wdydrj,ska ,nd .kakd 

Yla;sh 100]

15'14 rEmh - - .jhl=f.a Yla;s W;ai¾ckh

fï wkqj fmdaIS uÜgï ;=<ska Yla;sh .,d hdfï § tu Yla;sfhka ie,lsh hq;= 

fldgila wmf;a hdu ksid flá wdydr odu" È.= wdydr oduj,g jvd ld¾hlaIu fõ'fldgila wmf;a hdu ksid flá wdydr odu" È.= wdydr oduj,g jvd ld¾hlaIu fõ'

Ydlh

;Kfld< fm;a;d

f.ïnd

.erähd

Wl=iaid

15'15 rEmh - È.= wdydr oduhla 15'16 rEmh - flá wdydr oduhla

Èúhd

we;d

Ydlh
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15'2'2 ffcj -¡ N+ ridhksl pl%
ffcjf.da,h ;+< mj;sk m%foaY jk jdhqf.da,h" c,f.da,h yd Ys,df.da,h Tiafia 

w;HjYH ridhksl ix>gl pl%sh j ixirKh ùu ffcj- N+ ridhksl pl% f,i 

ye¢kafõ'

c,h fukau ldnka" khsÜrcka" Tlaiscka yd fmdiamria hkdÈh fï wdldrfhka 

pl%Sh f,i ixirKh fõ' fuu ffcj--- -N+ ridhksl pl% fya;=fjka iajdNdúl 

mdßißl iu;=,s;;dj mj;ajd .ekSug yels ù we;'

tjeks ffcj--- -N+ ridhksl pl% lsysmhla my; ±lafõ'

 ” ldnka pl%h

 ” khsÜrcka pl%h

 ” fmdiamria pl%h

fuu pl% w;=ßka ldnka pl%h yd khsÜrcka pl%h ms<sno f;dr;=re my; ±lafõ'

 ² ldnka pl%h

ffcj f.da,h ;=< ldnka pl%SlrKh jk wdldrh fyj;a ldnka pl%h rEmh 15'17 

u.ska ksrEmKh fõ'

ldnka vfhdlaihsâ

(CO2)

u, øjH Èrdm;a ùu

bkaOk ;ekSu

ldnfkaÜ mdIdK

wjidokh Èhùu

fmdis,l
rK

h
fmdis, bkaOk 

ldnksl øjH 

yd yshquia

m%Ndi
xYaf,aIKh

   
 Y

ajikh

  
  
oy

k
h

    c
,

f
h

a Èh
ù

u

         Y
aj

i
k

h

      
 úfhdackh

15'17  rEmh - ldnka pl%h

mßir moaO;shl ldnka ;sr lrk m%Odk l%uh m%NdixYaf,aIKh hs' yß; Ydl 

u; hefmñka i;=ka wdydr ,nd .kakd w;r tu wdydr Tiafia Tjqka ldnka ,nd 

.kS' we;eï úfhdaclhka ldnka ,nd .kafka ñh .sh Ôùka ÔrKh lsÍfuks' ish¨ 

Ôùyq Yajikfha § ldnka vfhdlaihsâ f,i ldnka jd;hg uqod yÍ' úfhdaclhka 
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fkdue;s wjia:dj, § Ydl yd i;=ka ñh .sh úg tu foayj, we;s ldnka f*dis, 

bkaOk njg m;a fõ' fuh j¾I ñ,shk .Kka .; jk l%shdj,shls' oykfha § 

f*dis, bkaOkj, we;s ldnka ksoyia flf¾' laIqø Ôùyq o ldnka pl%fha jeo.;a 

ld¾hhla bgq lr;s' Tjqyq u, foay ;=< we;s ldnka YS>%fhka jdhqf.da,hg 

ksoyia lr;s' 

 ² khsÜrcka p l%h                                                                                                                                                                                                                                     

jdhqf.da,h ;=< khsÜrcka pl%SlrKh jk wdldrh 15'18 rEmfha ±lafõ'

15'18  rEmh - khsÜrcka pl%h

}
}

khsÜÍlrKhNO -
2

NO-
3

 

khsg%cka (N2)

jdhqf.da,Sh 

;srlrKh

ld¾ñl

;srlrKh

Ydl yd i;a;aj u, yd 

nysiai%dù øjH

úfhdackh

 (NH4
+)

khsÜßyrKh 

^nelaàßhd&

ridhksl fmdfydr

ffcùh

;srlrKh 

^nelaàßhd&

wefudakslrKh

mDÓúh u; khsÜrcka mj;sk m%Odk m%Njh jdhqf.da,h hs' jdhqf.da,Sh khsÜrcka 

;sr lsÍu m%Odk l%u ;=klg isÿ fõ'

 ” ffcùh ;sr lsÍu

mfia ksoyia j Ôj;a jk we;eï nelaàßhd ^Azotobacter) iy rks, Ydlj, uQ, 

.eá;s ;=< iyÔù j fjfik Rhizobium jeks nelaàßhd úiska jdhqf.da,Sh khsÜrcka 

wefudakshd njg m;a lrhs'

 ” jdhqf.da,Sh ;sr lsÍu

wl=Kq we;sùfï § jdhqf.da,Sh khsÜrcka" khsá%la Tlaihsâ yd khsÜrcka vfhdlaihsâ

njg m;a fõ'

 ” ld¾ñl ;sr lsÍu

ridhksl fmdfydr jYfhka jdhqf.da,Sh khsÜrcka" khsfÜ%g njg m;a lsÍu 

ld¾ñl j isÿ flf¾'
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khsÜßldÍ nelaàßhd jk Nitrosomonas nelaàßhd úiska m<uq j wefudakshï ixfhda. 

khsÜrhsg njg o" wk;=re j Nitrobacter nelaàßhd úiska khsÜrhsg" khsÜf¾g 

njg o mßj¾;kh flf¾' tu khsÜf¾g Ydl úiska wjfYdaIKh lsÍfuka miq 

fm%daàka ixYaaf,aIKh i|yd fhofõ' rks, Ydlj, yd wfkl=;a Ydlj, fm%daàka ;=< 

wka;¾.; khsÜrcka wdydr cd, Tiafia i;=ka fj; .uka lrhs'

Ôùka f.a urKfhka miq laIqø Ôù l%shdldß;ajh fya;=fjka" foayj, ;snQ khsÜrcka 

wefudakslrKfhka wefudakshï ixfhda. njg mßj¾;kh ù h<s mig tla fõ' 

khsÜßydÍ nelaàßhd jk Pseudomonas yd Thiobacillus úiska khsÜf¾g h<s 

jdhqf.da,Sh khsÜrcka njg m;a flf¾'

mejreu  15'5
khsÜrcka pl%h fyda ldnka pl%h ksrEmKh lsÍu i|yd ks¾udKYS,s m%o¾Yk 

mqjrejla ilikak'

15'3 úúO mßir ¥Il yd tajdfha n,mEï

Èfkka Èk by< hk ck.ykh úiska mßirhg uqodyßk úúO wmøjH ksid mßirfha 

iu;=,s; nj ke;s fõ' tu wmøjH u.ska mßirhg isÿjk n,mEï ms<sn| j fuys § 

idlÉPd lruq'

15'3'1 mßir ¥IKh

iajdNdúl mßirh ;=< mSvdldß fjkialï we;s lrk ¥Il øjH mßirhg tl;= 

lsÍu mßir ¥IKh f,i ye¢kafõ' mßir ¥IKh m%Odk wdldr ;=kls'

² mi ¥IKh

² c, ¥IKh

² jdhq ¥IKh

15'3'2 mßir ¥IKhg n,mdk idOl

mßir ¥IKhg n,mdk úúO idOl we;s nj wms oksuq' tajd y÷kd .ekSu i|yd 

my; 15'1 l%shdldrlfuys ksr;jkak'
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l%shdldrlu  15'1

wjYH øjH  :-  mßirfha yuqjk úúO wmøjH

l%uh :- ²  mdi,a j;af;a lafIa;% pdßldjla isÿlr yuqjk ¥Il øjH ,ehsia;=jla

  ilia lrkak'

   ²  tajd my; i|yka l%u hgf;a j¾.SlrKh lr olajkak'

Èrdm;a
jk øjH

Èrdm;a
fkdjk
øjH

fmd,s;Ska
yd

ma,diaála

f,dayuh
øjH 

ùÿre
yd

fmdaisf,aka

bf,lafg%dksl 
øjH

lvodis
yd

ldâfndaâ 

bj; ,k
wdydr
øjH

 y mdi,a j;af;a li, n÷ka ;nkafka kï ta ta ¥Il øjH m%udKh i,ld l=uk 

li< n÷ka ;eîu jvd;a fhda.H jkafka ±hs fhdackd lrkak'

» l%uh

»» l%uh

mßir ¥IKhg n,mdk úúO wmøjH we;s neúka tajdfha wju Ndú;h i|yd tu 

wmøjH ms<sn| ±kqu ,nd .ekSu b;d jeo.;a fõ' tu wmøjH j¾. my; ±lafõ'

 ” lDIs ridhksl øjH

 ” ld¾ñl wmøjH

” yß;d.dr jdhq

 ” ner f,day

 ” wxY=uh wmøjH

 ” .Dyia: wmøjH

 ” bf,lafg%dksl wmøjH

” kHIaál wmøjH 

 ² lDIs ridhksl øjH wêl f,i Ndú; lsÍu

lDIsl¾udka;fha § Ndú; jk lD;%su j ixYaf,aIKh l< ridhksl øjH" lDIs 

ridhksl øjH f,i ye¢kafõ' m%Odk jYfhka ridhksl fmdfydr" lDñ kdYl" j,a 

kdYl" È,Sr kdYl hkdÈh fuhg wh;a fõ' flá ld,Sk jdis n,dfmdfrd;a;=fjka 

Ndú; lrk fuu lDIs ridhk fya;=fjka mßirhg fukau fi!LHhg we;s ù 

;sfnk n,mEu w;suy;a h'
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j,a kdYl" lDñ kdYl yd È,Sr kdYl hkdÈh m<sfndaO kdYl f,i fmdÿfõ 

y÷kajk w;r tajd Ndú;fha § m<sfndaO úfYaIhl .ykh 50%la u¾okh lsÍug 

wjYH ridhksl ud;%dj" udrl ud;%dj (LD50) u.ska w¾: olajd we;'

mejreu  15'6

Tfí m%foaYfha lsishï j.djla i|yd j.dj wdrïNfha isg wiajekak fk<d .kakd 

wjia:dj olajd fhdok lDIs ridhk øjH ,ehsia;=jla ilia lrkak' lDIs ridhk 

øjH iam¾Y lsÍfuka j<lskak'

2014 foieïn¾ 23 fjksod rch úiska ksl=;a l< .eiÜ ksfõokhla wkqj .a,hsf*dfiÜ 

(Glyphosate)" fm%dmks,a (Propanil)" ldnß,a (Carbaryl)" laf,dafrdmhsßf*dia 

(Cholopyrifos)" ldfnd*shqrdka (Carbofuran) hk lDIs ridhk wf,úh yd Ndú;h 

;ykï lr we;'

15'19 rEmh - fjf<| fmdf<ys wf<ú jk úúO ridhksl øjH

 ² ld¾ñl wmøjH mßirhg uqod yeÍu

l¾udka;Yd,dj, ksIAmdok l%shdj,sfhka miq wdmiq m%fhdackhg .; fkdyels 

bj;,k øjH ld¾ñl wmøjH f,i ye¢kafõ' fuu ld¾ñl wmøjH mßirhg 

ksoyia ùfuka wys;lr ;;a;aj we;s ù ;sfí'

yhsfv%dldnk

ldnka (C) iy yhsv%cka (H) hk uQ,øjH muKla úúO wkqmd;j,ska ixfhdackh ù 

ks¾udKh jQ ixfhda. yhsfv%dldnk f,i ye¢kafõ'

yhsfv%dldnk mßirhg ksoyia jk l%u

 ² le<s li< f.dvj,a" j.d ìï yd j.=re ìï wdY%s; ñh.sh Ydl" i;a;aj fldgia 

yd ldnksl wmøjH u; nelaàßhd l%shd lsÍfuka fuf;aka (CH4) kue;s ir,u 

yhsfv%dldnkh úYd, jYfhka ksmo fõ'

 ² fndrf;,a Nd.sl wdijkfhka ,nd .kakd M, jk øùlD; fmÜfrda,shï 

jdhqj(L.P.Gas)" fmg%,a" ãi,a" N=ñf;,a wdÈh bkaOk f,i Ndú; lsÍfï § 

yhsfv%dldnk mßirhg tl;= fõ'

 ² fndrf;,a Nd.sl wdijkfhka ,nd .kakd M, jk ,sysiais f;,a yd .S%ia 

iafkayl f,i fhdod .ekSfï § mßirhg yhsfv%dldnk tl;= fõ'
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yß;d.dr jdhq fudapkh

iQ¾hhdf.ka ,efnk Yla;sh yd mDÓúfhka wdmiq úlsrKh flfrk Yla;sh w;r 

iu;=,s;;djla mj;S' mDÓú f.da,fha mj;sk ldnka vfhdlaihsâ" c, jdIam" 

fuf;aka" ´fidaka" laf,dafrd*a¨fjdfrdldnka jeks jdhq u.ska mDÓúfhka ksl=;a 

jk úlsrKj,ska jeä fldgila Wrd .kS' thska fldgila h<s mDÓú mDIaGh fj; 

úlsrKh lrhs' fuh mDÓúh WKqiqïj ;nd .ekSug;a tys Ôjhg ys;lr foaY.=Khla 

mj;ajd .ekSu;a w;HjYH fõ' fuh yß;d.dr wdprKh ^Green house effect& f,i 

ye¢kafjk w;r Bg odhl jk jdhq" yß;d.dr jdhq f,i ye¢kafõ' yß;d.dr jdhq 

idkaøKh by< hdu f.da,Sh WKqiqu wys;lr f,i by< hdug fya;= fõ' tu jdhq 

j¾. lsysmhla my; ±lafõ' 

yß;d.dr jdhq j¾.

ldnka vfhdlaihsâ   (CO2 ) 
i,a*¾ vfhdlaihsâ   (SO2 ) 
khsÜrckaj, Tlaihsv  (NOx )
fuf;aka    (CH4 ) 
laf,dafrd*a¨fjdfrdldnka  (CFC)
c, jdIam    (H2O)

15'20 rEmh - yß;d.dr wdprKh

yß;d.dr jdhq mßirhg ksoyia jk l%u

² wêl f,i f*dis, bkaOk oykh ksid ldnka vfhdlaihsâ ksoyia ùu'

² .,a wÕ=re yd fmfg%da,shï bkaOk oykh" .sksl÷ msmsÍu jeks lreKq ksid 

CO2 g wu;rj i,a*¾ vfhdlaihsâ ksoyia ùu'

² le<s li< f.dvj,a" j.d ìï yd j.=re ìï wdY%s; u, Ydl" i;a;aj fldgia yd 

ldnksl wmøjH u; nelaàßhd l%shd lsÍfuka fuf;aka ksoyia ùu'

² YS;lrK yd jdhqiuk hka;%j,ska laf,dafrd*a¨fjdfrdldnka ksoyia ùu'

ner f,day mßirh ;=< tla/ia ùu

idfmalaI j by< >k;ajhla fyda by< idfmalaI mrudKql ialkaOhla fyda iys; 

f,day ner f,day f,i ye¢kafõ' mdúÉÑhg .;a yd wn,s f,day" WmlrK yd 

jdykj, we;s f,day mßirhg tl;= fõ' we;eï ner f,day úfYaIs; m%foaYj, mfia 

iajdNdúl j mj;S'
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ner f,day j¾.

uZlß$riÈh  (Hg)
wdiksla  (As)
lafrdañhï  (Cr)
leâñhï (Cd)
f,â$Bhï (Pb)
fldm¾  (Cu)
uex.kSia  (Mn)
iskala   (Zn)15'21 rEmh - ner f,day iys; mi

ner f,day mßirhg ksoyia jk l%u

 ² úúO ld¾ñl wmøjH yd iskala m;,aj,ska msg flfrk wmøjH u.ska iy 

f,daydf,amkfha § yd ;eô,s meye;s j¾Kl ksmoùfï § leâñhï (Cd) ksoyia fõ'

 ² lDIs ridhksl øjH wêl f,i Ndú;h fya;=fjka wdiksla (As) ksoyia fõ'

 ² f,â tl;= lrk ,o fmg%,a oykh u.ska f,â (Pb) ksoyia fõ'

 ² .,a wÕ==re úYd, jYfhka Ndú;hg .ekSu" ridhkd.dr yd ksfjiaj, Ndú;hg 

.efkk WIaK;ajudk" mSvkudk jeks WmlrK leã ì§ hEu" keõ u; 

wdf,am lrk ;Ska;" ld¾ñl wmøjH wdÈh u.ska uZlß$riÈh (Hg) ksoyia fõ'

 ² ;Ska;" isfuka;s" lvodis" rn¾" wdÈfha j¾Kl f,i fhdod.ekSu u.ska lafrdañhï 

(Cr) ksoyia fõ'

mejreu  15'7

 y ksjfia mßyrKh lrk úúO øjH yd NdKav ,ehsia;=.; lrkak' tajdfha 

wvx.= ner f,day iy tu.ska ñksidg iy mßirhg isÿjk ydksh i|yka 

lrkak'

wxY+uh wmøjH (Particulate Matter) 
úúO l%uj,ska jd;hg wxY=uh wmøjH tl;= fõ' wxY=uh wmøjH" >k wxY=uh 

wmøjH iy øj wxY=uh wmøjH f,i wdldr folla we;'

>k wxY=uh wmøjH øj wxY=uh wmøjH

ldnka wxY=

ner f,day wxY=

w¿

¥ú,s

weianeiafgdaia

c, ì¢;s

øj ldnksl wxY=

uzlß ^riÈh& ì¢;s

15'22 rEmh -- weianeiafgdaia wxY=
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i,a*¾ vfhdlaihsv (SO2) 

lgql .kaOhlska hqla; i,a*¾ vfhdlaihsâ jdhqj jdhqf.da,hg tl;= ùu wï, jeis 

kue;s mdßißl w¾nqoh we;s lsÍug fya;=ldrl fõ' ;j o tu.ska Yajik wdndO 

we;s flf¾' 

i,a*¾ vfhdlaihsâ mßirhg ksoyia jk l%u

 ” .,a wÕ=re bkaOkhla f,i nyq, j Ndú; lsÍu

 ” fmfg%da,shï bkaOk oykh

 ” j,alkhsia lrk ,o rn¾ ksIamdok oykh

 ” iuyr ftkaøSh øjH u; nelaàßhd l%shd lsÍu

 ” .sksl÷ msmsÍï u.ska mßirhg ksoyia ùu

khsÜrckaj, Tlaihsv (NOX) 

khsg%ckaj, Tlaihsv (NO, NO2) jdhqf.da,hg tl;= ùu ksid jdhqf.da,fha  

ixhq;shg n,mEula we;s fõ' tfukau wï, jeis we;s lsÍug yd Yajik frda. we;s 

lsÍug fya;= fõ'

khsÜrckaj, Tlaihsâ mßirhg ksoyia jk l%u

 ² úÿ,s flàfï § jdhqf.da,Sh khsÜrcka" Tlaiscka iu`. m%;sl%shd lsÍfuka 

khsÜrckaj, Tlaihsv iEfoa'

 ² we;eï jdykj, wNHka;r oyk tkaðu ;=< khsÜrcka" Tlaiscka iu`. 

m%;sl%shd lsÍfuka fuu Tlaihsv iEfoa'

wï, jeis we;s ùu (Acid rain)
jd;fha we;s ldnka vfhdlaihsâ jdhqj Èh ùu fya;=fjka j¾Id c,h iajdNdúl j 

uo jYfhka wdï,sl fõ' ta wkqj iajdNdúl jeis c,fha pH w.h 5.6 la muK fõ' 

kuq;a iuyr wjia:dj, § j¾Id c,fha pH w.h fuu w.hg jvd my< hhs' tkï  

wdï,sl iajNdjh by< hk nj y÷kdf.k we;'

j¾Id c,fha wdï,sl;dj by< hEug m%Odk fya;= f,i jdhqf.da,Sh i,a*¾vfhdlaihsâ" 

i,a*¾ g%fhdlaihsâ yd khsÜrckavfhdlaihsâ idkaøKh by< hEu nj y÷kdf.k 

we;' c,fha Èhjk i,a*¾vfhdlaihsâ jdhqj u.ska i,a*shqria wï,h(H2SO3) idohs' 

i,a*shqria wï,h ;j ÿrg;a TlaislrKh ù i,a*shqßla wï,h (H2SO4) iEfoa' i,a*¾ 

g%fhdlaihsâ jdhqj c,fha Èh ùfuka o i,a*shqßla wï,h (H2SO4) iEfoa'
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khsÜrcka vfhdlaihsâ jdhqj o jeis c,fha wdï,sl iajNdjh jeä lsÍug odhl fõ' 

khsÜrcka vfhdlaihsâ jeis c,h iu`. khsÜßla wï,h (HNO3) idohs' fuu wï, 

ñY% jQ c,h jeis f,i jeàu wï, jeis jYfhka ye¢kafõ'

wï, jeisj,ska we;s lrk wys;lr n,mEï iuyrla

15'23 rEmh - - wï, jeis ksid 

isÿjk ydks

 ² jkdka;r yd fnda. j.d úkdY ùu'

 ² c,dYj, c,fha wdï,sl;dj by< hdu ksid 

c,c Ôùka úkdY ùu'

 ² wdï,sl iajNdjh by< hEfuka Ydlj, Lksc 

wjfYdaIKhg n,mEï we;s lsÍu'

 ² yqkq.,a jeks mdIdK Èh ùu'

 ² f,dayuh bÈlsÍï" f.dvke.s,s" m%;sud" kgUqka 

jeks foa úkdY ùu'

 ² iuyr úI iys; ner f,day Èh ùu ksid c,dYj, tu f,day whk idkaøK 

wys;lr uÜgñka by< hdu'

l%shdldrlu 15'2

 y Èkm;d we;s jk j¾Idfõ yd ksh`.hlg miq jisk jeiafia wdï,sl;dj o¾Yl 

Ndú;fhka mÍlaId lrkak'

.Dyia: wmøjH (Domestic-waste)

15'24 rEmh - .Dyia: wmøjH

tÈfkod wdydrmdk ilia lsÍfï § bj;,k 

wdydr fldgia yd krla jQ wdydr øjH" úúO 

wjYH;d i|yd ksjig /f.k tk ma,diaála 

iy fmd,s;Ska øjH" bj;,k we÷ï" ùÿre yd 

fmdaisf,aka NdKAv" f.j;= li<" ñksia nysiai%dùh 

M, m%Odk jYfhka .Dyia: wmøjHj,g wh;a 

fõ' .Dyia: wmøjH ksrka;rfhka mßirhg 

tl;= jk wmøjH ldKavhls'
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bf,lafg%dksl wmøjH (e-waste)

15'25 rEmh - - bf,lafg%dksl wmøjH

iaÓr jYfhka u kej; Ndú;fhka" 

kej; wf,úfhka" bj;a l< fyda 

wf,úh kj;d ±uQ Ndú; l< úoHq;a yd 

bf,lafg%dksl Wmdx. bf,lafg%dksl 

wmøjH f,i ye¢kafõ' kùk ;dlaIKfha 

wys;lr m%;sM,hla f,i bf,lafg%dksl 

wmøjH j¾;udkfha YS>%fhka mßirhg 

tl;= fõ'

bf,lafg%dksl wmøjH ksid mßirhg 

ksoyia jk øjH iuyrla my; oelafõ'

 ” Bhï ¡ negß" mßm: mqjre" rEmjdyskS yd mß.Klj, we;s lef;dav lsrK k<

 ” riÈh ¡ WIaK;ajudk" m%;s§mk myka" ixfõol

 ” leâñhï ¡ negß" cx.u ÿrl;k

 ” fnß,shï ¡ mß.Kl" ÿrl:k" iajhxl%Sh bf,lafg%dksl WmlrK

 ” wdiksla ¡ wdf,dal úfudapl vfhdav

 ” fmd,sjhskhs,a laf,darhsâ -¡ mß.Kl wdjrK" /yeka wdjrK

kHIAál wmøjH (Nuclear-waste)
kHIAál bkaOk ilik ia:dk" kHIaál m%;sl%shl yd kHIaál wú l¾udka; Yd,d 

hkdÈfhka bj; ,k úlsrKYS,s yd wê OQ,l iys; øjH kHIaál wmøjH f,i 

ye¢kafõ' m%Odk kHIaál bkaOk f,i fhdod .kqfha hqf¾kshï yd ma¨fgdakshï 

h' kHIaál wmøjHj, úlsrKYS,S;dj jir oyia .Kkla jqjo mej;sh yels ksid 

kHIaál wmøjH fldkal%SÜ fyda f,dayfhka ;ekQ >k wdjrKhla ;=< nyd f.dvìu 

fyda .eUqre uqyqfoa ;ekam;a lrhs'

 ² .Dyia: ridhksl øjH (Domestic chemical - waste) nyq,j Ndú;h

15'26 rEmh ¡ .Dyia: ridhksl øjH

ñksidf.a ld¾ñl ÈhqKqj;a iu. .Dyia: 

lghq;=j,g iajdNdúl øjH fjkqjg úúO 

ridhksl øjH fhdod .ekSu wdrïN úh' 

j¾;udkfha tjeks øjH iuQyhla 

ksfjiaj, fhdod .efka' wdydrj,g tl;= 

lrk øjH" fYdaOkldrl" T!IO" ;Ska;" 

rEm,djkH øjH yd wdf,amk ta w;ßka 

m%Odk fõ'
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wdydrj,g tl;= lrk øjH (Food additives)
wdydr msiSfï § rih" iqj|" fmkqu jeä ÈhqKq lsÍug" fmdaIKh by< kexùug yd 

l,a ;nd.ekSug úúO øjH wdydrhg tl;= lrhs'

E wxlh (E number)
mÍlaIKd;aul j wdrlaIs; hehs ;yjqre l<" Ndú;h i|yd wkque;sh iys; 

wdydrj,g tl;= lrk øjH ixfla;j;a lsÍu i|yd hqfrdamd ix.uh úiska fhdod 

.kakd fla; l%uh E wxlh f,i ye¢kafõ' E wxlhlska ixfla; l< o we;eï 

øjHj, fhda.H nj ms<sn| úYd, .eg¨ mj;S'

l%shdldrlu  15'3

Tfí ksjig f.k wd ksIamdokj, f,an,fha i|yka E wxlh y÷kd.kak' tu tla 

tla E wxlfhka ixfla;j;a lrk øjH l=ula o @ th fh§fï wruqK ljrla o @ 

tys wys;lr n,mEï fudkjd o @ hkak fidhd n,kak'

l%shdldrlu  15'4

tÈfkod ksjig f.k tkq ,nk ilia l< wdydr l,a;nd .ekSug" j¾Kj;a 

lsÍug yd ri .ekaùug fhdod .kakd lD;%su øjH ms<sn| .fõIKh lrkak' my; 

i|yka lreKq flfrys Tnf.a wjOdkh fhduq lrkak'

wdydrh wvx.= øjH wys;lr n,mEï
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wu;r ±kqu i|yd

fhdok øjH yd wruqK wvx.= øjH wys;lr n,mEï

j¾Kl

^m%ikak fmkqula ,nd§u&

FDSC Blue No 1 , FDSC Red 
No 40
îgd lefrdàka

wdi;añl;d"

<uqkaf.a widudkH;d

meKs rildrl

^meKsri we;s lsÍu&

iqlafrdia" .AÆfldaia" 

mDlafgdaia

ia:Q,;dj" Èhjeähdj"

yDohdndO" Worh 

bÈßhg fkrd tau

rildrl

^úfYaIs; ri we;s lsÍu&

fudfkdfidaähï .aÆgfïÜ 

(MSG)
ysiroh" mmqfõ 

fõokdj"

Èfõ ridxl=r ÿ¾j, ùu"

yDohdndO

mßrlaIl ^krla fkdù

l,a ;nd .ekSu&

weiafldaìla wï,h" BHA, 
BHT, EDTA,
fidaähï fnkafidtaÜ"

le,aishï fm%dmfkaÜ"

fidaähï khsÜf¾Ü (NaNO3)

wdid;añl;d" Tlaldrh"

jukh" WordndO"

j|nj" ms<sld"

DNA úlD;s" wlaudfõ

yd jDlalj, wdndO

;srldrl ^jHqyh jeä ÈhqKq 

lsÍu&

fc,àka" fmlaàka w;Sidrh" mdpkh

msmqïldrl ^msmSu we;s 

lsÍu&

fidaähï nhsldnfkaÜ 

^fílska fidavd&" le,aishï 

ldnfkaÜ"

fudfkdle,aishï fmdiafmaÜ

WordndO" ms<sld

úrxcl ^úrxckh isÿ lsÍu& i,a*¾vfhdlaihsâ (SO) Yajik wmyiq;d

fmdaIl 

^ksIamdokfha § bj;a jk

fmdaIKh h<s we;s lsÍu&

;hñka yhsfv%dlaf,darhsâ"

rhsfnd*af,aúka" f*da,sla 

wï,h" weiafldìla wï,h

Tlaldrh" jukh

wdydrhg fhdok ridhksl øjH ksid we;s jk frda.

 ” weÿu

 ” jl=.vq frda.

 ” Èhjeähdj

 ” yDo frda.

 ” ms<sld ^wdydr ud¾.h" fmkye,s" wlaudj" ;hsfrdhsâ .%kaÓh wdY%s;&

 ” wdid;añl;d ^p¾u frda.&
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 ” fmdaIKh yd iïnkaO frda.

 ” iakdhq moaO;sfha frda.

 ” <uqkaf.a wê l%shdldß;ajh

 ” ukao udkisl yd idmrdê udkisl ;;a;aj we;sùu

 ” wdydr ud¾.h wdY%s; frda.

fYdaOkldrl (Cleaning agents)
iu yd ysiflia msßisÿ lsÍug inka fyda Ieïmq j¾. o" frÈ fia§ug inka fyda 

laId,l o" f.ìu yd ì;a;s msßisÿ lsÍug úúO fYdaOkldrl o Ndú; flf¾' c,h 

muKla Ndú; lr isÿ l< fkdyels fiaÿï lghq;= jvd fyd¢ka isÿ lr .ekSug 

fYdaOkldrl jeo.;a fõ' inkaj, uQ,sl wuqøjH jkqfha Ydl f;,a fyda i;a;aj 

fïo iy fidaähï yhsâfrdlaihsâ fyda fmdgEishï yhsâfrdlaihsâ jeks m%n, 

Niauhls' fï i|yd fmd,af;,a yd fjk;a Ydl f;,a iq,Nj Ndú; flf¾'

lÀk c,fha § inkaj, fmK yg .ekSu b;d wvq h' fuhg úi÷u jYfhka lD;s%u 

laId,l fhdod.kS' fïjd lD;%su j ixYaf,aIKh l< ridhksl øjH ñY%Khlska 

ksmojd we;' fuu foj¾.h u c,hg tl;= ùfuka c,c Ôùkag o wys;lr fõ' 

tfuka u" fydag,a wdY%s; id.r l,dmfha fldr,amr úkdY ùug o ñßÈh c,dYj, 

ffcj úúO;ajh wvq ùug o fïjd fya;=- ù we;'

15'27 rEmh - - laId,l fmKleá

lD;%su laId,l wêl f,i Ndú;fha wys;lr 

m%;sM, f,i c, moaO;s u; mdfjk laId,l 

fmKleá ±lsh yels h' fïjd Detergent swans 
f,i y÷kajhs'

T!IO (Medicines)
w;S;fha § ñksidg úúO w;a fnfy;a ms<sn| ukd wjfndaOhla ;snQ w;r iajdNdúl 

T!IO Ndú; lrk ,§' kuq;a j¾;udkfha § iq¿ frda.dndO iukh lr .ekSug 

ffjoH WmfoaYhlska f;drj ksjfia § Ndú; lrk T!IO mj;S' úfYaIfhka WK 

we;s úg fõokd kdYlo" fõokd yd leiSï we;s úg úúO wdf,amk" Wor wdï,sl;dj 

we;s úg m%;s wï, (Antacids) hkdÈh ksoiqka fõ' ;jo lemSï" iSÍï we;s jQ úg Y,H 

iam%S;= jeks m%;smQ;sl fhdod .efka' m%;smQ;sl (Antiseptics) hkq laIqøÔùka úkdY 

lrk fyda j¾Okh j<ld,k Ôù mgl u; wdf,am lrk ridhksl øjHhls' fïjd 

Ndú;fha § kshñ; ud;%dj ms<s me§u yd kshñ; ld,hg .ekSu b;d jeo.;a fõ' 

ffjoH ks¾foaYhlska f;drj T!IO È.ska È.g u Ndú; lsÍu b;d wk;=reodhl 

h' w;S;fha § úIîc kdYl f,i fldfydU" ly Èhr" ¨Kq Èhr Ndú; l< w;r 
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j¾;udkfha § ksjfia f.ìu" uq¨;ekaf.h" jeisls,s" kdk ldur wdÈh msßisÿ 

lsÍu i|yd lD;%su úIîc kdYl fhdod .efka' tajd mQ;skdYl (Disinfectants) 
f,i ye¢kafõ' mQ;skdYl u.ska laIqøÔùka úkdY lrk w;r Ôù mgl u; ;ejÍu 

wdrlaIs; fkdfõ' tajd ks;r ks;r Ndú;fhka w;=re wdndO we;sjk w;r wkjYH 

Ndú;h w;ayeÍu iqÿiq fõ' jeisls,shg úIìc kdYl muK blaujd ks;r Ndú; 

lsÍfuka u, Èrdm;a lrk laIqøÔùka o úkdY fõ'

my; olajd we;af;a ksfjiaj, Ndú; T!IO" m%;smQ;sl yd mQ;skdYl i|yd ksoiqka 

lsysmhls'

T!IO mQ;skdYl m%;smQ;sl

ue.akSishï ldnfkaÜ

we¨ñkshï yhsâfrdlaihsâ fc,a

c,Sh ue.akSishï yhsâfrdlaihsâ

^ñ,ala T*a ue.akSishd&

*Sfkda,a

laf,daÍka

uoHidr

whäka

i¾ðl,a iamS%;=

fndaßla wï,h

rEm,djKH øjH (Cosmetics)
msßisÿ Ndjhg" w,xldrhg" fi!LH iïmkak njg yd wkHhkag m%ikak f,i Ôj;a 

ùug udkj b;sydifha jir oyia .Kkla mqrd rEm,djKH øjH f,i iqÿ y÷ka" 

fldaudßld" fldfydU" ly jeks Ydl ksiaidrl" ueá j¾. hkd§ iajdNdúl j ,nd 

.;a øjH fhdod f.k we;' j¾;udkfha rEm,djkH øjH f,i iqj| ú,jqka" úrxck 

wdf,amk" mqhr" ysiflia j¾Kl yd úrxcl" ÿ.| kdYl" f;d,a wdf,amk hkd§ øjH 

Ndú; fõ' fïjdfha iajdNdúl fyda lD;%su j ixYaf,aIKh l< f;,a j¾." j¾Kl" 

iqj|j;a øjH" jdIAmYS,S øjH yd mßrlaIl hkdÈh wvx.= h' tajd fndfyduhla 

ixlS¾K ldnksl øjH fõ' iqj| ú,jqka yd ÿ.| kdYl wdÈfha uoHidr" tiagr yd 

jdIamYS,S øjH wvx.= h' 

we;eï mqoa.,hska i|yd fuu øjH m%udKh blaujd Ndú; lsÍu u.ska wdndO ;;a;aj 

we;s fõ' ;jo ysiroh" Tlaldrh" we;eï úg Yajik wmyiq;d jeks ;;a;aj we;s 

lrhs' f;d,a wf,amk fndfyduhl f,â wvx.= jk w;r tajd ksrka;r Ndú;fhka 

f;d,a úh<su yd bß;e,Su" jeks wdndê; ;;a;aj we;s úh yels h'

we;eï wdf,amkj, riÈh wvx.= h' we;eï wdf,amkj, fu,kska j¾Klh yg.ekSu 

md,kh lrk ldnksl ixfhda.h wvx.= h' tu.ska mdrcïnq, lsrKj,ska  iu 

wdrlaId lrk iajdNdúl wdrlaIdj ke;s ù p¾u ms<sld wjodku we;s lrhs' tfuka 

u iug we;=¿ ù iïnkaOl mglj,g ydks lrhs' iuyr wdf,amk È.=ld,Sk j 

Ndú; lsÍu .eg¨ we;s lrhs' we;eïúg wlaudj" jl=.vq yd fud<h hk wjhjj,g 

ydks lsÍug o fya;= fõ' ysiflia j¾Kl yd úrxcl wvx.= ixfhda. we;euqkag 

wdid;añl;d we;s lrhs' tu.ska ysi leiSu" m¿ u;=ùu" bÈóu" ms<sld we;s ùu fyda 

we;eï úg urKh mjd f.k fohs'
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wdf,amk ;Ska; (Paints)

mDIaG wdrlaId lrkq ,nk" wdjrK mg,hla f,i l%shd lrk yd mDIaGh u;g 

wNsu; j¾Khla f.k fok øjHhla f,i wdf,amk ;Ska; ye¢kaúh yels h' 

wdf,amk ;Ska;j, m%Odk ix>gl ;=kla wka;¾.; fõ'

 ² j¾Klh (Pigment) - ;Ska; j¾Kl fndfyda úg ksmojkq ,nkafka f,day 

Tlaihsv fyda f,day ,jKj,sks' ishqï l=vq f,i ilia l< f,dalv" rka"   

iskala yd we¨ñkshï jeks f,day" j¾Kl f,i fhdod .efka'

 ² nkaOl øjH (Binder) fyj;a jdIamYS,S fkdjk øjHh

 ² jdylh (Vehicle or solvent) fyj;a jdIamYS,S øjHh - g¾mkaghska jeks 

jdIamYS,S yhsfv%dldnk jdyl f,i fhdod .efka' c,fha ødjH nkaOl 

i|yd jdylh f,i c,h Ndú; flf¾'

 ² fmdis, bkaOk yd wmøjH oykh

l¾udka;Yd,d" r:jdyk" ;dm n,d.dr yd .Dyia: lghq;=j, § úYd, jYfhka 

fmdis, bkaOk oeùu yd fmd,s;Ska" ma,diaála jeks wmøjH oykh ksid vfhdlaiSka" 

ldnka fudfkdlaihsâ (CO), ldnka vfhdlaihsâ (CO2), i,a*¾ vfhdlaihsâ (SO2)
jeks jdhq mßirhg tl;= fõ'

 ² È.= l,a mj;akd ldnksl ¥Il (Persistent Organic Pollutants - POPs)
úúO m%Njj,ska mßirhg tl;= jk wNsfhda.d;aul ldnksl ridhksl øjH iuQyhla 

f,i È.= l,a mj;akd ldnksl ¥Il y÷kdf.k we;' tajdfha my; i|yka úfYaI 

,laIK we;'

 ² b;d È.= ld,hla mßirfha fkdkeiS mej;Su

 ² wdydr odu Tiafia Ôù foay ;=< tla/ia ùu

 ² b;d úYd, m%foaYhla mqrd me;sÍ hdu

 ² wêl úIodhS ùu

È.= l,a mj;akd ldnksl ¥Il w;ßka mDÓúhg úYd, ;¾ckhla úh yels ixfhda. 

12la li< ÿisu (Dirty dozen) f,i y÷kajd § we;' 
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wu;r ±kqug

li< ÿisu

l¾udka; wdY%s; ridhk øjH ld¾ñl w;=re 
M, yd oyk M,

m<sfndaOkdYl

 ” fylaidlaf,dafrda fnkaiSka 

(Hexacholoro benzene)
 ” nyq laf,daßkSlD; nhs*Skhs,a 

(Polychlorinated biphenyls /
PCBs)

 ” vfhdlaiSka

     (Dioxin)
 ” *shq?ka

     (Furan)

 ” we,aä%ka (Aldrin)
 ” laf,dafâka (Chlordane)
 ” DDT
 ” ä,aä%ka (Deildrin)
 ” tkaä%ka (Endrin)
 ” fymagdlaf,da¾ 

       (Heptachlor)
 ” ñfrlaia (Mirex)
 ” fgdlaid*Ska (Toxaphene)

óg wu;r j ;j;a ixfhda. rdYshla È.= l,a mj;akd ldnksl ¥Il .Khg wh;a 

fõ' È.= l,a mj;akd ldnksl ¥Il u.ska my; i|yka n,mEï we;s lrhs'

 ² Wmf;a § we;s jk úlD;s

 ² ms<sld

 ² nqoaêh ySk ùu

 ² m%;sYla;s yd m%ckl moaO;sj, l%shdldß;ajh ÿ¾j, ùu

15'3'3 mßir ¥IKfha wys;lr n,mEï

mßir ¥IKfhA Rcq n,mEï

wï, jeis we;s ùu (Acid rain) 
wï, jeiai ms<sn|j 185 msgqfõ i|yka lr we;' ld¾ñl wmøjH jk khsg%cka yd 

i,a*¾j, Tlaihsv mßirhg uqod yeÍu fya;=fjka we;s jk wys;lr ;;a;ajhla 

f,i th úia;r lr we;'

f.da,Sh WKqiqu jeäùu (Global warming)
yß;d.dr jdhq jk ldnka vfhdlaihsâ" fuf;aka" laf,dafrd *a¨fjdafrd ldnka 

(CFC), jeks nyq mrudKql wKqj,ska hq;= jdhq j¾. by< idkaøKhlska hq;= j 

mj;sk jdhqf.da,h ;=< o yß;d.dr wdprKh u.ska we;s lrk n,mEu wêl fõ' 

mDÓúhg ,efnk iQ¾h ;dmfhka úYd, fldgila mrdj¾;kh ù h<s;a mDÓú 

mDIaGfhka bj;a ù hhs' kuq;a jdhqf.da,fha yß;d.dr jdhq idkaøKh by< hEu;a 

iu`. u mDÓúfhka ;dm lsrK bj;a j hk m%udKh o wvq fõ' tfia jkafka tu 

jdhq wKq ;dm lsrK wjfYdaIKh lr mrdj¾;kh lsÍfuks' tu.ska jdhqf.da,fha 
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WIaK;ajh by< hdu isÿ ù ñys;,h WKqiqï fõ' f.da,Sh WKqiqu jeäùu ksid we;s 

jk mdßißl fjkiaùï 15'28 rEmfha fmkajd we;'

mDIaGh wi, jd; WIaK;ajh

wd¾ø;dj

id.rj, by< WIaK;ajh

uqyqÿ uÜgu

ysu jeiau

.a,eish¾

uqyqÿ mDIAGfha WIaK;ajh

id.r ;dm wka;¾.;h

f.dvìug by< WIAK;ajh

uqyqÿ whsia

15'28 rEmh- -- f.da,Sh WKqiqï ùu ksid isÿ jk mdßißl fjkiaùï

f.da,Sh WKqiqï ùu ksid we;s lrk wys;lr n,mEï iuyrla 

 ² ñys;,h WKqiqï ùu ksid mDÓúfha O%ejj, msysá .a,eish¾ Èh ùu'

 ² id.r c, uÜgu by< hEfuka ¥m;a c,fhka hg ùu'

 ² f,dalfha foaY.=Ksl rgd fjkia ùu'

´fidaka ia;rh ydhkh (Depletion of ozone layer)
´fidaka hkq Tlaisckaj,ska muKla iukaú; ;%s mrudKql wKq iys; jdhqjls' mDÓú 

mDIaGfha isg 25 kmla muK by<ska b;du;a ;=kS ´fidaka jdhq ia;rhla mj;S'

by< jdhqf.da,fha § Tlaiscka jdhqj mdrcïnq, lsrK wjfYdaIKh lr mrudKql 

Tlaiscka idohs' fuu mrudKql Tlaiscka w;sYhska m%;sl%shdYS,S fõ' tajd Tlaiscka 

wKq iu`. tla j ´fidaka jdhqj idohs'

fuf,i iEfok ´fidaka h<s;a Tlaiscka njg m;afjñka iajdNdúl iu;=,s;;djla 

we;s lr .kS' iQ¾hhdf.ka ksl=;a jk wê Yla;s mdrcïnq, lsrK (Ultra Violet)
mDÓú mDIaGh lrd <`.d ùu j<lajk wdrlaIl úhkla f,iska ´fidaka ia;rh 

l%shd;aul fõ' kuq;a laf,dafrd *a¨fjdfrd ldnka (CFC) khsá%la Tlaihsâ (NO) 
jeks jdhq ́ fidaka wKq ì| fy<ñka ́ fidaka ia;rh úkdY lrhs' by< jdhqf.da,fha § 

laf,dafrd *a¨fjdfrd ldnka jdhqj iQ¾h Yla;sh ,nd .ksñka mrudKql laf,daÍka 

njg m;a fõ' fuu mrudKql laf,daÍka" ́ fidaka iu`. m%;sl%shd lrñka ́ fidaka wKq 

ì| ouhs'

jdhqf.da,fha we;s khsá%la Tlaihsâ o fï whqßka ´fidaka iu`. m%;sl%shd lrñka 

´fidaka wKq ìo ouhs'
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´fidaka úhk laIh ùfuka tys isÿre we;s fõ' tys m%;sM,hla f,i wê Yla;s 

mdrcïnq, lsrK mDÓúhg <`.d fõ'

´fidaka úhk laIh ùu ksid  mDÓúh foig me;sfrk mdrcïnq, lsrK u.ska we;s 

lrk wys;lr n,mEï lsysmhla my; oelafõ' 

 ² wefia iqo we;sùu jeäùu'

 ² Ôùkaf.a úlD;s ;;a;aj we;sùu yd ifï ms<sld we;s ùu j¾Okh ùu'

 ² foay m%;sYla;sh wvq ùu'

 ² m%NdixYaf,aIKh wvd, ùu ksid wiajekak wvq ùu'

m%Nd- ridhksl OQñldj (Photo Chemical SMOG)
fudag¾ r:j, ÿfuys wvx.= ridhk øjH iQ¾hdf,dalh yuqfõ m%;sl%shd ù iEfok" 

weia ±ú,a, yd fmkSug ndOd we;s lrk ly meyehg yqre ;sñrh m%Nd- ridhksl 

OQñldj f,i ye|skafõ'

wu;r ±kqug

f*dis, bkaOk oykfhka ksl=;a flfrk ÿfuys wvx.= khsÜrckaj, Tlaihsv 

iy fkd ±jqKq yhsfv%dldnk" ysret<sh;a iy 150C by< WIAK;ajh yuqfõ ´fidaka 

we,aäyhsâ" fmfrdlaisweisá,a khsfÜ%g (PAN)" fmfrdlais fnkais,a khsfÜ%g 

(PBN) hkdÈh njg mßj¾;kh ùu ksid m%ldY ridhksl OQñldj we;s fõ'

15'29 rEmh - m%Nd ridhksl OQñldj

m%Nd -ridhksl OQñldj ksid we;s jk wys;lr n,mEï lsysmhla my; oelafõ'

 ² Yajik moaO;shg n,mEu ksid leiai" y;sh jeks wdndO we;s lrhs'

 ² Ydlj,g úI iys; ksid j¾Okh yd wdydr ksIAmdokh wvd, lrhs'

 ² jd;fha mdroDYH;dj wvq ùu ksid fmkSu wvqùu'

 ² rn¾j, yd frÈj, .=Kd;auh wvq lrk w;r j¾K úrxckh lrhs'
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ffcj tla/ia ùu (Biomagnification)

15'30 rEmh - - ffcj tla/ia ùu

160 mg /l

110 mg /l37 mg /l11 mg /l

10 mg /l

8 mg /l

0'005 mg /l
0'00-0 002 mg /l

wdydr oduhl fmdaIS uÜgfuka fmdaIS 

uÜgug úI iys; ridhksl ¥Il idkaø 

ùu ffcj tla/ia ùu f,i ye¢kafõ' 

wu;r ±kqug

vhslaf,dafrda vhs*Skhs,a g%hslaf,dafrdatf;aka 

(DDT)" fmd,slaf,daßkSlD; nhs*Skhs,a 

(PCB) yd riÈh" fldm¾ jeks ner f,day 

fufia Ôù foay ;=< tla/ia fõ'
ffcj tla/iajk øjHj, ,laIK

 ² È.= l,la fkdkeiS mej;Su

 ² Ôù foayfhka foayhg .uka l< yels ùu

 ² fïofha Èh jk øjH ùu

 ² ffcj ridhksl f,i il%sh øjH ùu

wdydr oduj, my< fmdaIS uÜgïj,g wxY=ud;% jYfhka we;=¿ jqj o by< fmdaIS 

uÜgïj,g hk úg fuu øjHj, idkaøKh by< hhs'

iqfmdaIKh (Eutrophication)

15'31 rEmh -  iqfmdaIKhg ,la jQ cd,dYhla

l¾udka;Yd,dj,ska msg lrk wmøjH" 

lDIs l¾udka;fha § Ndú; lrk lDIs 

ridhk øjH" u," uQ;% yd laId,l iys; 

.DydYs%; wmú;% c,h u.ska c,dYj, 

khsfÜ%Ü (NO3)
-  yd fmdiaf*aÜ (PO4  )

3-

whk idkaøKh by< hdu ksid úYd, 

jYfhka we,a.S j¾Okh ù c,h u; 

mdfjk fld< meye;s fmK ia;rhla 

idohs' fuu ;;a;ajh iqfmdaIKh 

(Eutrophication) hkqfjka ye¢kafõ'

wêl f,i j¾Okh jQ we,a.S ñh h;a u 

ta u; ks¾jdhq ;;a;aj hgf;a nelaàßhd l%shd lsÍu fya;=fjka yhsv%cka i,a*hsâ 

(H2S)" wefudakshd (NH3)" fuf;aka (CH4) jeks wys;lr jdhq ksoyia lrhs' tu ksid 

wm%ikak .kaOhla o we;s fõ' c,dYfha Ôùka ñh hhs'

iqfmdaIKh ksid we;s jk wys;lr n,mEï

 ² c,fha mdroDYH nj ke;s ù hhs'

 ² c,dYj, c,h mßyrKh l< fkdyels ùu'

 ² c,c Ydl yd i;=ka ñh hdu ksid ffcj úúO;ajh wvq ùu'

 ² c,dYj, iqkaor;ajh ke;s ù hdu'
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úlsrK uÜgu by< hdu

mDÓúh iajdNdúl m%Nj u.ska ,efnk úlsrKj,g fukau ñksia l%shdldrlï ksid 

o úlsrKj,g ksrdjrKh ùu Èfkka Èk jeä fjñka mj;S' úfYaIfhka ´fidaka 

úhk laIh ùu iy kHIAál bkaOk n,d.drj, isÿ jQ wk;=re fuhg fya;= ù we;'

ksoiqka (¡- cmdkfha *ql=Isud n,d.drh" reishdfõ p¾fkdì,a n,d.drh

15'32 rEmh - kHIaál n,d.dr wk;=re

 ² mßir ¥IKfhA jl% n,mEï

Ôùkag jdiia:dk wysñ ùu

lsishï Ydlhla fyda i;l= fyda fjk;a Ôúhl= Ôj;a jk iajdNdúl mßirh 

jdiia:dkh f,i ye¢kafõ' mßirh ¥IKh ùu ksid tjeks jdiia:dk Ôùkag wysñ 

fõ' jk w,s ;u jdiia:dk wysñ ùfuka .ï lDIsìï úkdY lsÍu mßir ¥IKfha 

jl% n,mEuls' 

ldka;drlrKh

N+ñh Ydl j¾Okhg kqiqÿiq f,i fjkia ùu ksid ldka;dr njg m;a ùu 

ldka;drlrKh f,i ye¢kafõ' jkdka;r fy<s lsÍu" yß;d.dr wdprKh" j.d 

ìïj, ,jK;dj by< hdu fukau ld,.=Ksl úm¾hdi jeks iajdNdúl fya;= o 

fuhg n,mdhs' fudaiï j¾Id kshñ; ld,fha § isÿ fkdú kshx ;;a;aj we;s ùu 

fuys w;=re M,hla f,i ±laúh yels h'

Ydlj, M,odhs;dj wvq ùu

Ydlj, j¾Okhg yd m%NdixYaf,aIKhg wjYH idOl ksis mßÈ fkd,eîfuka 

Ydlj, M,odhs;dj wvq fõ' fï fya;=fjka ksmojk wdydr m%udKh wvq fõ' lDIs 

ìï ksrka;rfhka j.d lghq;= i|yd fhdod .ekSfuka mi ksire fõ' mi ¥IH ùu 

ksid fnda. M,odhs;dj wvq fõ'
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ks¾ñ; oE yd iajdNdúl mßirh ydhkh

wï, jeis jeks n,mEï ksid f,dayuh m%;sud" f.dvke.s,s" kgnqka yd lsß.re`v 

ks¾udK wdÈh úkdY ù hhs' tfiau iajdNdúl yqkq.,a ksê wdÈh ydhkhg ,la fjhs' 

mßir WIaK;ajh by< hdu ksid bkaÈhdfõ gdÊuy,a ukaÈrfha nodu yd ì;a;s 

wdf,amk úkdY ùfï wjodkulg ,la ù we;'

fi!LH Wmøj we;s ùu

mßirfha wmú;% nj ksid fndajk yd fnda fkdjk frda. we;sùu yd frda. YS>%fhka 

me;sr hdu isÿ fõ' li< ksjerÈj neyer fkdlsÍu fya;=fjka fvx.= jeks frda. 

me;sÍu mßir ¥IKfha m%;sM,hls'

ffcj úúO;ajh wvq ùu

ffcjf.da,fha tall lafIa;%hl fjfik Ôùka úfYaI ixLHdj wvq ùu ffcj 

úúO;ajh wvq ùu f,i ye¢kafõ' mßirh YS>%fhka fjkia ùu ffcj úúO;ajh 

wvq ùug n,mdhs' ksoiqkla f,i mßir w,xlrKh i|yd fhdod .kakd iuyr 

Ydlj, fldgia lmamdÿ lsÍfï § bj;a lrk w;r tajd fjk;a mßirj, § YS>% f,i 

jHdma; fõ' tfuka u leÜ*sIa jeks iqr;,a u;aiHhska m%udKfhka úYd, jk úg 

we<fod<j,g uqod yeÍu isÿ fõ' fuu Ôù úfYaI mßirfha wks;a úfYAI wNsNjd 

hñka ;¾ð; ;;a;ajhg m;a ù we;'

wdl%uKsl úfYaI we;s ùu

mßirh fjkia ùug ,la ùu ksid È.= l,la mßirfha Ôj;a jQ úfYaI fjkqjg 

fjkia jQ mßirhg yev .eiqk wdl%uKsl Ydl yd i;a;aj úfYaI we;s ùu isÿ fõ'

ksoiqka - fhdaO ksÈl=ïnd" g%jqÜ u;aihd" wkaor Ydl" .|mdk Ydl

mejreu  15'8

Y%S ,xldfõ jHdma;j we;s wdl%uKsl Ydl úfYaI yd i;a;aj úfYaI ms<sn| j fidhd 

n,d jd¾;djla ilia lrkak'

wd¾Ól ydks

¥IKhg ,la jQ miq mßirh ksis mßÈ mj;ajd .ekSug wu;r fjfyila yd úhoula 

±Íug isÿ fõ' 

15'4 Ôjk  rgdj fjkia ùu flfrys n,mdk idOl yd  tu.ska 

we;s jk .eg¨

15'4'1 Ôjk rgdj fjkia ùu flfrys n,mdk idOl

ñysmsg Ôj;a jk Ôùkaf.a Ôjk rgdj fjkia ùu flfrys n,mdk lreKq rdYshla 

we;' ta w;ßka ld¾ólrKh" kd.ÍlrKh jdkscuh lDIsl¾udka;h yd ks¾ñ; jdß 

ud¾. moaO;s m%Odk fõ'



              ffcjf.da,h

199

 ² ld¾ólrKh

rgla m%d:ñl lDIsld¾ñl iudchl isg NdKav yd fiajd ksIAmdokh lrk iudchla 

lrd mßj¾;kh ùfï l%shdj,sh ld¾ólrKh f,i ye¢kafõ' ;dlaIKsl ÈhqKqj yd 

iq¿ mßudK ksIAmdok m%udKj;a fkdùu jeks fya;= ksid l%s'j'1800 § muK ngysr 

hqfrdamh uQ,sl lrf.k ld¾ólrKh wdrïN úh'

 ² kd.ÍlrKh

ñksia ck.ykh j¾Okh jk úg iïm;a nyq, m%foaYj,g ck.ykh tl rdYs ùu 

kd.ÍlrKh f,i ye¢kafõ' ld¾ólrKh;a iu`. /lshd yd jvd iqjmyiq Ôú;hla 

wfmalaIdfjka ñksiqka k.rh fj; ixl%uKh ùfuka kd.ÍlrKh we;s fõ'

15'33 rEmh - k.rhl o¾Ykhla

 ² jdkscuh lDIsl¾udka;h

hemSu i|yd wjYH wdydr ksIamdokh blaujd jdkscuh wruqKq we;s j uyd mßudK 

jYfhka isÿ lrk lDIsl¾udka;h jdkscuh lDIsl¾udka;h f,i ye¢kafõ' fuys 

§ jeämqr wiajekak ,efnk mßÈ jeä ÈhqKq l< m%fNao Ndú;h" lDIs ridhk øjH 

fh§u" hka;% iQ;% fhdod .ekSu jeks lreKq flf¾ wjOdkh fhduq lr we;'

 ² ks¾ñ; jdßud¾. moaO;s

j¾Idj u; hemSu fjkqjg lDIsld¾ñl lghq;= i|yd wjYH c,h ,nd .ekSug 

ñksid úiska ks¾udKh l< jeõ" fmdl=Kq" c,dY" we<" fõ<s" Wux ud¾. hkdÈh 

ks¾ñ; jdßud¾. moaO;s f,i ie,fla'

 ² nyq, yd úúO f,i øjH iy Yla;sh Ndú;h

;dlaIKSl ÈhqKqj yd ixlS¾K Ôjk wjYH;d jeks lreKq ksid wju ñksia Y%uhla 

jeh lrñka úYd, jYfhka mßirhg ydkslr øjH Ndú; lsÍu yd Yla;sh jeh 

lrñka hka;% iQ;% Ndú;h isÿ flf¾'
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15'4'2 Ôjk rgdj fjkia ùu ksid we;s jk .eg¨

 ² fnda fkdjk frda. yd wdndO j¾Okh

ñksil=f.ka ;j;a ñksil=g iïfm%aIKh fkdjk frda." fnda fkdjk frda. f,i 

ye¢kafõ' f,dal fi!LH ixúOdkfha o;a;j,g wkqj f,dj mqrd jd¾Isl j ñ,shk 

38la muK fuu frda. ksid ñh hhs' ms<sld" fmkye,s frda. yd Èhjeähdj ñka 

m%Odk fõ' fnda fkdjk frda. we;s ùug m%Odk jYfhka u fya;= ù we;af;a 

ÿïfld< yd uoHidr wêl f,i Ndú;h" jerÈ wdydr mqreÿ yd jHdhdu uolu 

jeks lreKq fõ' 

fnda fkdjk frda. j¾;udk Y%s ,xldfõ m%Odk .eg¨jla njg m;a j we;' frda.

ksid isÿ jk urKj,ska 60% muK fnda fkdjk frda. ksid isÿ fõ' thska iq,N 

frda. lsysmhla my; ±lafõ'

ksoka.; jl=.vq frda.h (Chronic Kidney Disease /CKD)
Y%s ,xldfõ lDIsld¾ñl m%foaY wdY%s; j jHdma; fjñka mj;sk fláld,hla ;=< 

jl=.vq wlrKsh ùfï frda.S ;;a;ajh ksoka.; jl=.vq frda.h f,i ye¢kafõ'

jl=.vq wlrKsh hkq jl=.vq u.ska isÿlrkq ,nk uQ;% ksmoùu we;=¿ idudkH 

l%shdldß;ajh l%u l%ufhka wvq ù wvmK ùfï ;;a;ajhhs' jl=.vq wlrKsh wdldr 

folls' tkï"

1' ;Sj% jl=.vq wlrKsh -

meh lsysmhl isg Èk lsysmhla olajd jl=.vq ;djld,sl j wvmK ùu fuys 

,laIKhhs' fï ;;a;ajh laIKsl m%;sldr u; hym;a ;;a;ajhlg m;a lr .; 

yels h'

2' ld,Sk jl=.vq wlrKsh -

jl=.vq u; n,mdk fjk;a frda.S ;;a;aj ld,hla ;siafia mej;Su ksid h:d 

;;a;ajhg m;a l< fkdyels wdldrhg flfuka jl=.vq wls%h ùu fuys § isÿfõ'

jl=.vq wlrKsh ùug fya;= úh yels lreKq iuyrla

 ” Èhjeähdj

 ” wê reêr mSvkh

 ” ksrka;r uQ;% wdidok

 ” uQ;%dYfha .,a we;s ùu

 ” uQ;% ud¾.fha we;sjk úIîc wdidok

 ” úI YÍr.; ùu ^i¾m" nUr" fonr úI" lDIs ridhksl øjH&

 ” wdid;añl;d
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ld,SSk jl=.vq wlrKsh ùfï frda. ,laIK

 ” rd;%sfha § uQ;% msgjk

15'34 rEmh - ld,Sk jl=.vq wlr‚fha § w;=,aj, yd m;=,aj, 

me,a,ï we;s ùu

 

jdr .Kk jeäùu

 ” uQ;% msg lrk 

m%udKh wvq ùu

 ” msg fldkao yd YÍr 

fõokdj

 ” mdo" j<¨lr bÈuqu

 ” iqÿue,s ùu

 ” msg lrk uQ;%j, 

fm%daàka ;sîu

 ” w;=,aj, yd m;=,aj, 

me,a,ï we;s ùu

ksoka.; jl=.vq frda.fha úfYaI;ajh

 ” idudkHfhka ld,Sk jl=.vq wlrKshg ,la jkafka md,kh fkdl< 

Èhjeähdj fyda wê reêr mSvkh we;s frda.Ska jqjo" ksoka.; jl=.vq 

frda.h tjeks mQ¾j frda.S ;;a;aj fkdue;s whg o je<foa'

 ” frda.S jk jeä fofkla lDIs l¾udka;fha fhfokakka fõ' lDIs ridhk 

biSu isÿ lrkakka frda.S ùfï m%jK;dj b;d jeä h'

 ” m<uq frda.shd 1994 § moúh f.dú ckmofhka jd¾;d jQ w;r uq,a hq.fha § 

wjqreÿ 50-- - 60 jhfia f.dùka Bg f.dÿre jk nj fmkqk o" j¾;udkfha 

wjqreÿ 25- - 30 jhfia wh o frda.S fõ' 

 ” frda. ,laIK mud ùu ksid §¾> ld,hl isg frda.h ;ukag we;aoehs 

fkd±kSu isÿfõ' iuyr wjia:dj, § frda. ,laIK oek .kakd úg 

jl=.vqj,ska 40]- 60] l m%udKhla wls%h ù wjidkh h'

 ” frda.S jkakkaf.ka jeä nyq;rh lÀk c,h mdkh lrk mqoa.,hka nj 

fidhd f.k we;'

ksoka.; jl=.vq frda.h we;s lsÍug fya;= f,i y÷kdf.k we;s lreKq

 ” kS, yß; we,a.S u.ska uqod yßk úI YÍr.; ùu

 ” lDIs ridhksl øjH YÍr.; ùu

 ” ner f,day j¾. YÍr .; ùu ^Cd, Pb,As jeks&

 ” *af,darhsâ iys; c,h mdkh lsÍu

 ” wêl úc,kh

 ” md,khlska f;dr T!IO Ndú;h

 ” u;ameka j¾. mdkh lsÍu
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ksoka.; jl=.vq frda.fhka ñÈug .; yels l%shdud¾.

 ” lDIs ridhksl øjH Ndú;fhka yd tajd fh¥ øjH wdydrhg .ekSfuka 

je<lSu'

 ” Èhjeähdj" wê reêr mSvkh j<lajd .ekSu yd md,khg wod< hym;a 

Ôjk rgdjla mj;ajdf.k hdu'

 ” <ud wjêfha fyda jeäysáhkaf.a ks;r we;sjk uQ;% wdidok wju lr 

.ekSu'

 ” jeäysáhl= Èklg msrsisÿ c,h ,Sg¾ 3'5 - 4'5 la fyda fnda;,a 5-6 la muK 

mdkh lsÍu'

 ” ifuys we;sjk wdid;añl;dj, § ̂ ;=jd," oo" l=Iag& blauka ffjoH m%;sldr 

,nd .ekSu'

 ” fõokd kdYl T!IO j¾. wksis f,i Ndú;fhka je<lSu'

 ” u;ameka yd ÿïjeá Ndú;fhka je<lSu'

Èhjeähdj

reêrfha .aÆfldaia uÜgu kshñ; mrdihg jvd by< hdu Èhjeähd frda.hhs' reêrfha 

jeämqr we;s .aÆfldaia bkaishq,ska keue;s fyda¾fudakh u.ska .a,hsfldcka njg 

yrjd wlaudfõ ;ekam;a lsÍu idudkHfhka isÿfõ' kuq;a bkaishq,ska fyda¾fudakh 

i%djh lrk w.akHdYfha ,eka.eyeka§msldj, îgd ffi, úkdY ùu fyda Wm;skau 

fkdmsysàu ksid bkaishq,ska  i%djh wl¾uKHh fõ' Èhjeähd ;;a;ajh ksis f,i 

md,kh fkdlsÍfuka l%ufhka jl=.vq ÿ¾j, ùu yd wkaONdjh we;s fõ' ld¾h 

nyq,;dj ksid blauKska ÔrKh jk msIagh iys; iïmQ¾Kfhka ksjqvq bj;a l< 

iy,a yd ;sß.= msá wdÈfhka iEÿ oE ks;r wdydrhg .ekSu" ,nd.;a wdydrfha Yla;sh 

jeh jk mßÈ jHdhdu fkdlsÍu yd udkisl wd;;sh wdÈh Èhjeähdj we;s ùug 

fya;= fõ'

ms<sld

foayfha fldgil md,khlska f;drj widudkH ffi, fn§u yd j¾Okh ùu 

ms<sldjla f,i y÷kajhs' ld¾ólrKh;a iu`. wys;lr úlsrK" ridhksl øjH yd 

ner f,day hkdÈh mßirfha iq,n j jHdma; ù mj;S' ksrka;rfhka úlsrKj,g 

ksrdjrKh ùu yd ridhksl øjH yd ner f,day wêl j YÍr.; ùu hk lreKq 

ms<sld wjodku jeä lsÍug fya;= ù we;'

yDo frda.

yDohg reêrh imhk kd< mgq ùu fyda iïmQ¾Kfhka weysÍ hdu ksid fyda yD;a 

fmaYs" lmdg fyda yDofha ßoauh ksis mßÈ l%shd fkdlsÍfï § yDo frda. we;s fõ' 

mmqfõ fõokdj" wd>d;h" f;%dïfndaish tjeks yD;a frda. lsysmhls' yDo frda.j,g 

m%Odk fya;=j ñksidf.a Ôjk p¾hdj fjkia ùuhs' hdka;%slrKh iu`. u ñksidf.a 

l%shdldrlï myiq ù we;' YÍrhg jHdhdu uolu" wúfõlSlu" udkisl mSvkh wd§ 

lreKq ksid fndfyda úg fuu frda.hg f.dÿre fõ'
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fmkye,s frda.

Yajdikd,h" Yajdikd,sld" wkqYajdikd,sld" .¾;" Yajik moaO;sh wdY%s; iakdhq 

fyda fmaYs hkd§ jdhq yqjudrej isÿlrk wjhj fyda mglj,g n,mEï lrk jHdê 

;;a;ajhla we;s ùu ksid fmkye,s frda. we;s fõ' l¾udka; yd r:jdykj,ska msg 

lrk wys;lr jdhq j¾. o fuhg fya;= fõ'

y;sh

Yajik moaO;sh wdY%s; Yajdikd,h" Yajdikd,sld" wkqYajdikd,sld" .¾; hkdÈ 

jHqyj, we;sjk wdid;añl ;;a;aj ksid wêl f,i Yaf,aIAu, tl;=ùfuka jdhq 

yqjudrejg ndOd we;s ùu fuys § isÿ fõ' wys;lr jdhq yd wxY=uh wmøjH fuu 

;;a;ajhg fya;= fõ'

.%eiag%hsáia

wï,.;sh wêl ùu ksid wdudYhsl wdia;rh bÈóu yd ±ú,a, we;sùu fuu frda.fha 

m%Odk ,laIKhhs' ld¾h nyq,;dj fya;=fjka ksis fõ,djg wdydr fkd.ekSu" wêl 

wï, yd f;,a iys; wdydr ks;r .ekSu ;r.ldÍ ;;a;ajhla hgf;a Ôj;a ùfuka 

we;sjk udkisl mSvkh wdÈh fuhg fya;= fõ'

wefia iqo

wlaIs ldpfha fm%daàkaj, iajNdjh fjkia ùu fya;=fjka ldpfha mdroDYHNdjh 

ke;s ù hdu wefia iqo we;s ùu f,i ye¢kafõ' fuys § weig wdf,dalh we;=¿ 

ùu ke;sù weia fmkSu ÿ¾j, ùu isÿfõ' l¾udka;j,ska wys;lr jdhq úfudapkh 

ùfuka ´fidaka úhk laIh ù mdrcïnq, lsrK mDÓúhg meñfKa' tu lsrKj,g 

ksrdjrKh ùu fuhg m%Odk fya;-=j f,i ie,lsh yels h'

15'5 ;sridr ixj¾Okh yd mßir l<ukdlrKh

mßirfha ;=,H;dj wdrlaId lrñka iy wkd.; mrmqrg Ndú; l< yels mßÈ 

iajdNdúl iïm;a keKj;a f,i Ndú; lsßu ;sridr ixj¾Okh f,i ye¢kafõ'

ñksid úiska ;u mßfNdackh i|yd iajdNdúl iïm;a Ndú; lsÍfï § mßirhg 

ydksodhl fkdjk whqßka m%Yia; uÜgul mj;ajd .ekSu i|yd ie,iqï lsÍu" 

mßir l<ukdlrKh f,i ye¢kafõ'

;sridr lDIsld¾ñl Ndú;" kej; jk j.d lsÍu" mdrïmßl ±kqu iy ;dlaIKh 

Ndú;h" ldnka mshigyka yd wdydr ie;mqï wju lsÍu" wmøjH l<ukdlrKh" 

Yla;s l<ukdlrKh u.ska ;sridr ixj¾Okhla wfmalaId l< yels h'
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15'5'1 ;sridr lDIsld¾ñl Ndú;

 ² tal j.dj fjkqjg nyq j.dj

uyd mßudKfhka ;ks fnda. j.d lsÍu fjkqjg iajdNdúl mßirfha we;s  

úúO;ajh wkqlrKh lrñka tlu N+ñhla ;=< fjkia fnda. j¾. j.d lsÍu" 

nyq fnda. j.djhs' fuys § j.djg frda. me;sÍ úkdY ù hEfï wjodku wvq ùu 

yd m%;sfrdaë m<sfndaO we;s ùu wvq lrhs' 

15'35 rEmh - tal fnda. j.dj 15'36 rEmh - nyq fnda. j.dj

 ² ffcj m<sfndaO md,kh

m<sfndaOhska úkdY lsÍu i|yd j.djg ydks fkdlrk fjk;a Ydlhla" 

i;a;ajfhla fyda laIqø Ôúhl= fhdod.ekSu ffcj m<sfndaO md,khhs' ksoiqkla 

f,i"  fmd,a j.dfõ m%Odk m<sfndaOlhl= jQ fmd,a m;% lkskakd" (Promecotheca 
cumingii)  lSg mrfmdaIs;hl= (Dimokia javanica) u.ska id¾:lj u¾okh lsÍu'

 ² ldnksl fmdfydr Ndú;h

Ydl yd i;a;aj fldgiaj, we;s ixlS¾K ldnksl ixfhda. ir, ixfhda. njg 

m;a lr idok øjH fmdfydr f,i Ndú; lsÍu mßirhg ys;ldñ fõ' ldnksl 

fmdfydr" úfhdackh jQ iajdNdúl i;a;aj yd Ydl øjH jk w;r tu.ska mdxY= 

jHqyh yd iújr nj ÈhqKq lr mdxY= Ôù ls%hdj,s fõ.j;a lrhs'

mejreu 15'9

by; i|yka l< lDIsld¾ñl Ndú; ksid mßirhg isÿjk hym; ms<sn| l;sldj;la 

f.dvk.kak'
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mßir iu;=,s;;dj i|yd kej; jk j.d lsÍu

ñksid úiska ;u mßfNdackh i|yd iajdNdúl iïm;a Ndú; lsÍfï § mßirhg 

ydksodhl fkdjk whqßka m%Yia; uÜgul mj;akd .ekSu i|yd mßirh 

l<ukdlrKh l< hq;= h'

ñksid ;udg wjYH wdldrhg mßirh fjkia lsÍfï m%;sM,hla f,i jkdka;r 

jeiau áflka ál wvq ùu isÿúh' úfYaIfhka ù f.dú;ek" t<j¿ f.dú;ek" 

f;a j.dj" rn¾ j.dj yd uyd mßudK ixj¾Ok jHdmD;s jeks lghq;= óg m%Odk 

jYfhka fya;= úh' 

iajdNdúl jkdka;r jeiau wvq ùu ksid we;s ù we;s wys;lr n,mEï j¾;udkfha 

wms w;a ú¢ñka isáuq' fï ksid ke;s ù .sh mßir iu;=,s;;dj h<s we;s lr 

.ekSu i|yd iqÿiq m%foaYj, jk j.dj kej; isÿ lsÍu w;HjYH fõ'

15'37 rEmh - kej; jk j.dj

15'5'2 mdrïmßl ±kqu iy ;dlaIKh Ndú;h

 ²  lDIsl¾udka;h

uyd merl=ï rdcH hq.fha rg iy,ska iajhxfmdaIs; ù ;snQ nj;a iy,a wmkhkh 

mjd l< njg;a i|yka fõ' kuq;a j¾;udkfha wm rfgys lDIs l¾udka;h 

i|yd hka;% iQ;%" lDIs ridhk øjH wêl f,i Ndú; l< o fmr ;;a;ajh Wod 

lr .ekSug wmyiq ù we;' fï ksid nyq cd;sl iud.ïj,ska ,nd .kakd îc yd 

lDIs ridhk fjkqjg foaYSh îc j¾. yd j.d l%u jeks mdrïmßl lDIs ld¾ñl 

l%u kej; Ndú;hg .ekSug ld,h t<U we;'
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idïm%odhsl foaYSh iy,a lsysmhl f;dr;=re my; ±lafõ

ù j¾.h m%fhdackh

l=re¨;=v  ² Y=l% j¾Okh lrhs

 ² YÍr n,h we;s lrhs

 ² ykaÈ wudre wvq lrhs

 ² m%;sYla;sh jeä lrhs

 ² nysiai%dù moaO;sh u; fyd¢ka l%shd lrhs

lyjkq  ² wdydr ÔrKh myiq lrhs

 ² iSks Wrd .ekSu myiq lrhs

 ² mss<sld kdYl .=Kh we;

r;a ye,a  ² nysiai%dù moaO;sh u; fyd¢ka l%shd lrhs

 ² isrer isis,a yd ieye,a¨ lrhs

 ² WK yd fmkye,s frda.j, § iqÿiqhs

 ² Wor frda. iqj lrhs 

 ² uQ;%dYauÍ" ms;a;dYauÍ j<lajhs" ;%sfodaI Ydulhs

uv;jd¨  ² YÍrfhka úI bj;a lsÍu

 ² Èhjeähdj md,kh

 ² ms<sld ckl YÍrfhka bj;a lsÍu

 ² cdk úlD;s;d je<lSu

 ² m%;sYla;sh j¾Okh

 ² mgl w¨;ajeähdj iy j¾Okh

 ² YÍrh isis,a lsÍu

iqj`±,a  ² wlaIs frda. md,kh

 ² iakdhq frda. md,kh yd iakdhq j¾Okh

 ² Y=l% jvjhs

 ² fYda: wvq lrhs

 ² uOqfïy kdYlhs

udù  ² uOqfïy kdYlhs

 ² ody" ;%sfodaY Ydulhs" u< noaOh ke;s lrhs

 ² ifï frda.j,g .=Kodhlhs" r;ams;a" iqj lrhs

l¿ ySká  ² fyd¢ka u, uQ;% msg lrhs

 ² ms<sld kdYl .=Kh

 ² YÍrh WKqiqï lrhs

 ² Y=l% j¾Okh lrhs

wu;r oekqug
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 ² jdß ;dlaIKh ^jej&

Y%S ,xldfõ jdß l¾udka;h woaù;Sh c, l<ukdlrK moaO;shls' f,dalfha jdß 

;dlaIKfha úYsIag ks¾udKhla f,i wm rfgys mdrïmßl jej y÷kajd Èh yels h' 

c, iïmdokh ÿ¾j, m%foaYhl f.dú;eka lghq;=j,g c,h ,nd .ekSfï wruqKska 

.`.la fyda Thla fyda tys YdLdjla yria lr neïula ne| ;ekQ c,dYh jejla f,i 

ye`Èkafõ'

15'38 rEmh - jdß ;dlaIK fh¥ jeõ bjqrla

Y%S ,xldfõ úh<s l,dmfha 

me;sÍ mj;akd úYd, m%udKfha 

jeõ u.ska úYd, j¾Id c, 

Odß;djla r`ojd .kS' tys § 

ie,ls,a,g f.k we;s m%Odk 

lreKq jkqfha tu c, Odß;dj 

u.ska we;s lrk mSvkh 

md,kh lr th È.= l,la r`ojd 

;nd .ekSu yd c,h msg;g 

.ekSfï § øj mSvkh u.ska we;s 

lrk n,h ksid we;s úh yels 

úkdYldÍ ;;a;ajh md,kh 

lr .ekSuhs'

jejl uQ,sl fldgia jk jeõ neïu" fidfrdõj" ìfida fldgqj" r<mkdj yd jdk 

u.ska iajdNdúlj mßirh wdrlaId lrñka isÿ lrk ld¾h lsysmhls' 

jej

we,

msgjdk

.`.

jeõ neïu
fidfrdõj

r<mkdj

ìfida fldgqj

j
eõ

 b
iau;a; 

15'39 rEmh - jejl m%Odk wx.

.Õla fyda Thla .,d nisk ud¾.fha fomi 

we;s l`ÿ iys; mgq lfmd,a,la hd lrñka 

mia fhdod jeõ neïu idod we;' jeõ neïu 

bÈ lsÍfï § tys Yla;su;aNdjh" yd 

bÈlsÍfuka miq .s,d fkdneiSu hk lreKq 

ms<sn`o ie,ls,su;a ù we;' fï i`oyd ueá" 

mia" fndr¨ yd lsßueá ;Ügq jYfhka 

tlsfkl u; w;=rd ;Èka ;,d .ekSfuka tys 

Yla;su;aNdjh ;yjqre lr we;' 

úYd, c, Odß;djla iys; jeõj,ska 

c,h msg;g uqodyeÍfï § wêl mSvkhla 

ks¾udKh fõ' c, lf`oa Wi jeäj;a u mSvkh o jeä fõ' c,h msÍ mj;sk m%foaYfha 

isg jeõ neïu háka fyda th úksúo hk wdldrhg iajdNdúl .,a m;=re Ndú; lr 

fidfrdõj idod we;' tu .,a m;=r wE;a uE;a lrñka wjYH ;rï c,h msg;g uqod 

yeÍu i`oyd isria w;g .,a l=¿Kla iïnkaO lr ;sfí' Wia neïula iys; jeõj, 

fidfrdõ tllg jvd jeä m%udKhla iú lr ;sfí' 
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15'40 rEmh ¡ merKs ìfida fldgqjla

ìfida fldgqj hkq fidfrdõfõ u tla 

wxYhls' jefjka msg;g c,h .,d tk 

p;=ri%dldr wjldYhls' tys wruqK tla tla 

uÜgïj,§ c,h uqod yeÍfuka wju mSvk 

;;a;ajhla we;s lr tu c,h msg;g /f.k 

tauhs' jeõ neïfï my<u uÜgfï msysgqjd 

;sfnkafka uv fidfrdõjhs' j¾Id ld,hlska 

miqj jefõ tla /ia jk frdkauv bj;a 

lsÍug bjy,a jkqfha uv fidfrdõjhs'

c,fhka msÍ mj;sk jejl ksrka;rfhka 

we;s jk ;rx. ksid jeõ neïu Ldokh úh 

yels h' fuu Ldokh je<elaùu i`oyd .,a neïfï we;=<; nejqfï .,a we;sÍfuka 

r<mkdj idod we;'

jejl by<ska we;s nEjqï fmfoi fidaodf.k uv" je,s fyda fndr¿ /f.k tk 

c,h jejg tlaùu je<elaùug biajeá fhdod we;'

úYd, jejl biau;af;a bÈlr we;s l=vd jeõ iuQyh ^l=¿ jeõ& c,fhka msÍ .sh úg 

jeõ neïfï we;s .,amekakqfuka msgdr .,d uy jejg tl;= fõ'

jejg by<ska msysá jej c,fhka fmdaIKh lrk fmdaIl m%foaYh jeõ biau;a; hs' fuys 

.ia lemSu" j.d lsÍu" ksjdi ;ekSu uq¿ukska u ;ykï fõ' tfia u jefõ c, 

uÜgug iudka;r j jej yd;ami msysá úYd, N+ñ m%foaYh jeõ ;djq,a, f,i 

ye¢kafõ' fuh úúO Ydl yd i;a;aj úfYaIj,g jdiia:dkh jk wNh N=ñhla fõ'

fï wkqj jej hkq fidnd oyug wmQ¾j f,i wkqrEm jk udkj ks¾udKhls' 

mejreu  15'10

Y%S ,xldfõ jdß ;dlaIKh ms<sn`o úoHd;aul .fõIKhla isÿlr j¾;djla ilia 

lrkak'

 ² idïm%odhsl wdydr l%u

wdydrhla hkq fmdaIKh" fi!LHu;anj" ixialD;sh" iïm%odh" mßirh" ks¾udKh" 

ckY%e;s" idys;H" NdIdj" ;dlaIKh hkd§ jQ ish¨ lreKqj,ska iukaú; jQjls' wm 

w;S;fha § Ndú; l< wdydr l%u hym;a Ôú;hla i|yd u fya;= úh' kuq;a 

j¾;udkfha Ndú; lrk f;,a yd msá wêl wdydr" rildrl wêl wdydrj, we;s 

wys;lr nj fuka u wdydr mqreÿj, we;s jerÈ ksid .eg¨ /ilg uqyqK §ug isÿù 

we;' Èhjeähdj" wê reêr mSvkh hkdÈ fnda fkdjk frda. iE§fï wjodku jeä 

ùug o fuh n,md we;' 
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iajdNdúl rildrl ms<sn`o jeo.;a lreKq

 ” wdydrhl we;s jvd;au l%shdldÍ fldgia fïjdhs'

 ” wdydrj, j¾Kh" ri" iqj`o" reÑldrl nj jeäÈhqKq lrhs'

 ” fïjd fndfyduhl nelaàßhd kdYl .=Kh wvx.= fõ'

 ” wdydr u.ska fi!LHhg we;s l< yels ydkslr n,mEï wju lrhs'

 ” lD;%su rildrlj,ska ,nd .; fkdyels ri yd .=Kfhka hqla; h' 

ksoiqka (-¡ l=re`ÿ       ¡  reêr.; iSks uÜgu md,kh lrhs" fiï   

frda. wvq lrhs" ms<sld kdYl .=K iys;hs'

 lrdUqkeá   ¡ -  uqLh iqj`oj;a lrhs" fiï frda. wvq   

lrhs" fõokd kdYlhs" úIîc kdYlhs'

.ïñßia     ¡  wdydr Èrùu jeäÈhqKq lrhs" nv mqrjd   

   ±óu ke;s lrhs'

 ² foaYSh  ffjoH úoHdj

jir oyia .Kkl b;sydihla we;s j¾;udkfha mj;sk foaYSh ffjoH úoHdj 

wdhq¾fõo" isoaO" hqkdks yd isxy, fjolu hk lafIa;% tl;= ù f.dvke.S we;' 

wdhq¾fõoh hkq bkaÈhdfõ p;=¾fõofhys wkq úIhhls' tfiau wx. iïmQ¾K 

úoHdjls' tys iïm%odhka folla we;' tkï"

   1' ldh Ñls;aidj

   2' Y,H úoHdj

ñksid ;=< jd" ms;a" fiï f,i ffcj ridhksl m%;sl%shd wdldr ;=kla isÿ fõ' 

tajdfha wiu;=,s; nj frda. f,i ye¢kafõ' tu wiu;=,s; nj Ydlj,ska ;=,s; 

lsÍu m%;sldr lsÍu f,i ie,fla' m%;sldrfha wx. ;=kla we;'

   1' T!IO

   2' wdydr

   3' jHdhdu

wdhq¾fõofha § m%;sldr lrkqfha frda.fha uQ,hghs' tfiau foayhg msg;ska øjH 

,nd § foayfha l%shdldß;ajh lD;%suj isÿ lsÍu fkdlrhs' fï ksid T!IO Ndú;fha 

§ w;=re wdndO we;s fkdfõ' ;jo wdydr o b;d jeo.;a fõ' foayfha jd" ms;a" fiï 

iunr jk fia wdydr .; hq;= h' wdhq¾fõofha ld¾hh frda. iqj lsÍu muKla 

fkdfõ' ksfrda.S j Ôj;a ùug o th Wmldr fõ'

15'5'3 ldnka mshigyka yd wdydr ie;mqu wju lsÍu

 ² ldnka msh igyk

mqoa.,fhla" ksIamdokhla" l%shdjla fyda wdh;khla fya;=fldg f.k ksYaÑ; ld, 

mßÉfþohl § úfudapkh jk uq¿ ldnka vfhdlaihsâ jdhq m%udKh ldnka md 

igyk f,i ye¢kafõ' úYd, o;a; m%udKhla wjYH ùu;a" ldnka vfhdlaihsâ 

jdhqj iajdNdúl j ksIAmdokh ùu;a ksid iïmQ¾K ldnka md igyk ksYaÑ;j 

.Kkh lsÍu wmyiq h'
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 ² c, msh igyk

lsishï mqoa.,hl= fyda lKavdhula u.ska NdKav yd fiajd ksIamdokfha § fyda 

iemhSfï § mdßfNdackh lrk ñßÈh c,h m%udKh c, md igyk f,i ye¢kafõ'

 ,Sgr 24,000 ,Sgr 15,500

 15'41 rEmh - wdydr øjH lsysmhl c, md igyk 

fpdl,Ü 1kg yrla uia 1kg ì;a;r 1kg iSks 1kg fldams 1kg 

,Sgr 4,400 ,Sgr 1,500 ,Sgr 140

 ² wdydr ie;mqu

lsishï wdydrhl tall ialkaOhla th ksmojk ia:dkfha isg mßfNdackh lrkq 

,nk ia:dkh olajd f.jd hk ÿr tu wdydrfha ie;mqï w.h f,i ye¢kafõ' 

wm wdydr fõ,l § wdydrhg .kakd wdydr m%uKh yd tajd ksIAmdokh lr we;s 

ia:dkh wkqj wdydr ie;mqu fjkia fõ'

ksoiqka (-  l=reKE., isák Tng Wfoa wdydrh f,i ,nd .; yels oE lsysmhl 

wdydr ie;mqu my; wdldrhg .Kkh l< yels h'

^1&

ksjqvq iy,an;a  ie;mqï    1 ^iy,a Tfí l=Uqf¾ ùj,ska ,nd.;a ksid&

w,fydÈ  ie;mqï  100 ^w, je,suv m%foaYfhka ,nd .;a ksid&

fmd,a   ie;mqï     0 ^fmd,a Tfí j;af;a .iaj,ska ,nd.;a ksid&

ì;a;r   ie;mqï   10 ^ì;a;r Tfí m%foaYfha f.dúfmd<lska   

      ,nd.;a ksid&
ie;mqï  111tl;=j

^2&

yd,a msá bÈ wdmam  ie;mqï   85 ^iy,a fmdf,dkakrefõ ùj,ska ,nd.;a ksid&

mßmamq fydÈ   ie;mqï          925        ̂mßmamq  bkaÈhdfõ  uhsiQ¾  m%foaYfhka  ,nd .;a  ksid&

fmd,a   ie;mqï    0  ^fmd,a Tfí j;af;a .iaj,ska ,nd.;a ksid&

fmd,a iïfnda,  ie;mqï  185  ^ñßia hdmkh m%foaYfhka ,nd.;a ksid&

ie;mqï 1195tl;=j
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^3&

mdka    ie;mqï  9340   ^msá wfußldfõ ;sß.=j,ska ,nd.;a ksid&

ud¿ fydÈ   ie;mqï    44   ^ud¿ ñ.uqj m%foaYfhka ,nd.;a ksid&

fmd,a   ie;mqï     0   ^fmd,a Tfí j;af;a .iaj,ska ,nd.;a ksid&

fmd,a iïfnda,  ie;mqï   800    ̂ñßia bkaÈhdfõ fpkakdhsj,ska ,nd.;a ksid&

ie;mqï 10184tl;=j

wdydrj, wdydr ie;mqu flá jk ;rug ;sridr nj yd mßir ys;ldó nj jeä 

h' fï ksid wm .kakd wdydrj, wdydr ie;mqï w.h flá lr .ekSug lghq;= 

l< hq;= h'

15'5'4 wmøjH l<ukdlrKh

ck.ykh by< hdu;a iu`. Ndú; lrk øjH mßfNdackh jeä fõ' iajdNdúl 

wmøjH l%ufhka úfhdackh jqjo ta i`oyd .; jk ld,hg jvd jeä fõ.fhka 

mßirhg wmøjH tl;= fõ' tajdfhka we;s jk ÿ¾.kaOh ksid mßirh ¥IKh 

ùu" frda. me;sÍu" .ug idfmalaIj k.rfha m%Odk .eg¨jla ù mj;S' tfuka 

u úfhdackh fkdjk øjH jk fmd,s;Ska" ma,diaála" úÿ,s fldaI" bf,lafg%dksl 

wmøjH" úÿ,s n,an yd j¾K uqøs; m;a;r lvodis wdÈh mßirhg tl;= ùu 

ksrka;rfhka isÿ fõ' fuu wmøjH úkdY lsÍu i`oyd ms<siaiSfï § vfhdlaiSka jeks 

wys;lr jdhq mßirhg tl;= fõ' fuu wmøjH mi ;=< j<,d ±ófuka mi ¥IKh 

ùu yd ner f,day mig tl;= fõ' fï ms<sn`o j ck;djf.a ±kqu yd wjfndaOh b;d 

w,am h' l%ufhka mßirhg tl;= jk l=vd ma,diaála lene,a,la" cx.u ÿrl:k 

negßhla" CFL n,anhla u.ska uy;a jHikhla isÿúh yels nj wjfndaO lr .ekSu 

w;HjYH fõ' tfuka u fuu wmøjH fjk fjk u tl;= lr m%;spl%SlrKhg fhdod 

.ekSu i`oyd iydh §u wm ieuf.a hq;=lula jkafka h' 

wmøjH l<ukdlrKfha § 4R uQ,O¾uh fhdod .efka' 

Reuse -  wm úiska Ndú;hg .kq ,nk ́ kEu wuqøjHhla fyda wmøjHhla tljr u 

bj;a fkdfldg yels;dla kej; Ndú; lsÍu l< hq;= h' 

ksoiqka - fmd,s;Ska 

Reduce -  wkjYH f,i øjH Ndú;h yels;dla wju l< hq;= h' 

ksoiqka - frda.S ;;a;aj fkdue;s wjia:dj, § wkjYH f,i m%;sÔjl  

T!IO" úgñka wdÈh Ndú;h wvq l< hq;= h

Replace - mßirhg wys;lr øjH fjkqjg mßir ys;ldó øjH Ndú; l< hq;= h'

ksoiqka - ridhksl fmdfydr fjkqjg ldnkssl fmdfydr Ndú;h

Recycle -  úúO wuqøjH" i;a;aj u, øjH yd wmøjH m%;spl%SlrKh lsÍfuka kej; 

Ndú;hg .ekSu isÿ l< yels h' 

ksoiqka - i;a;aj u, øjHj,ska Ôj jdhqj ksmoùu" fmd,s;Ska yd ma,diaála 

m%;spl%SlrKh lsÍfuka bkaOk ksmoùu
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15'5'5 Yla;s l<ukdlrKh

iïm;a ixrlaIKh" úhou wju lr .ekSu hk wruqKq we;s j mdßfNda.slhdg 

Tjqkaf.a wjYH;d i|yd ;sridr f,i Yla;sh Ndú;hg wjia:dj i,iñka Yla;s 

ksIamdokh iy Yla;s mßfNdackh" ie,iqï lsÍu yd fufyhùu Yla;s l<ukdlrKh 

f,i ye¢kafõ'

 ² n, Yla;s w¾nqoh yd ;dlaIKsl .eg¨

w¾Óluh jYfhka jeo.;a jk Yla;s iïm;aj, ñ, úYd, f,i by< hdu Yla;s 

w¾nqoh f,i ye¢kafõ' Lksc f;,a w¾nqoh" úÿ,s w¾nqoh" Yla;s iïm;a ysÕh f,i 

lshfjkafka o Yla;s w¾nqoh hs' iSñ; iajdNdúl Yla;s iïm;a flfrys we;s wêl 

b,a¨ug iß,k iemhqula ke;s ùu fya;=fjka n, Yla;s w¾nqoh ks¾udKh ù we;'

n, YlA;s w¾nqohg fya;=

 ² ck.ykh YS>% f,i j¾Okh ùu

 ² l¾udka; úYd, f,i ìys ùu

 ² Yla;sh wê Ndú;h

 ² Yla;sh wmf;a hdu

 ² mqk¾ckkSh Yla;s iïm;a .fõIKh fkdlsÍu

 ² hqO lghq;=

 ² foaYmd,ksl .eg¨

tfiau mj;sk n, Yla;sh l<ukdlrKh lsÍfï § úúO ;dlaIKsl .eg¨ u;= 

fõ' we;eï Yla;s iïm;a ,nd .ekSfï ;dlaIKh" we;eï Yla;s iïm;a ixY=oaO lr 

.ekSfï l%ufõoh tjeks .eg¨ lsysmhls'

mejreu  15'11

wju kdia;shla iys;j m%Yia; uÜgulska n, Yla;sh Ndú; lsÍu i`oyd 

ksjfia § Tn úiska wkq.ukh lrk l%shdj,s ,ehsia;=.; lrkak'

 ² tÈfkod Yla;s mßfNdackh kshdukh (Monitoring of daily energy 
consumption)

tÈfkod wm mßfNdackh lrk Yla;s m%udKh lsishï uekSulg ,la lr tys fjkia 

ùï ms<sn| wjfndaOfhka isáh hq;= h' tu.ska Yla;s ydksh wju lr .; yels h'

 ² Yla;s mßfNdackh wëlaIKh (Energy auditing)
úúO wdh;k fj; f.dia Yla;s mßfNdackh ms<sn`o ú.Kkhla isÿ lr ks¾foaY 

iy Wmfoia bÈßm;a lrñka md,k wêldßh ±kqj;a lsÍu wëlaIKfha wruqKhhs' 

fuys § mßfNdack Yla;sh wvq lsÍu yd Yla;s ld¾hlaIu;dj ms<sn`o ck;dj Wkkaÿ 

lsÍu isÿ fõ'
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 ² Yla;s ld¾hlaIu;dj  (Energy efficiency)
Yla;s mdßfNdackh l<ukdlrKh lsÍu ;=<ska lsishï fiajdjla iemhSu i|yd 

wvq u Yla;s m%udKhla Ndú; lsÍu Yla;s ld¾hlaIu;dj f,i ye¢kafõ' Yla;s 

ld¾hlaIu;dj ;=<ska Yla;s mßfNdackfha l<ukdlrKh yd md,kh jeä ÈhqKq 

l< yels h' tfiau wvq Yla;shla jeh fldg jeä fiajdjla iemhSfï yelshdj o 

,efí' fiajdj Ndú; fkdlr isáu fyda fiajd md,kh lsÍu ñka woyia fkdflf¾'

mejreu  15'12

Tn ksjfia Ndú; lrk úÿ,s WmlrK mÍlaId fldg laIu;dj (Wattage) ms<sn`o 

w.hhka igyka lrkak' ta wkqj tajdfha úÿ,sh jeh ùu ms<sn`o fidhd n,kak'

 ² Yla;sh ;sridr f,i Ndú;h (Sustainable utilization of energy)
mqk¾ckkSh Yla;s ;sridr Yla;ska f,i ie,fla' hï hï ;dlaIKsl fya;=ka ksid 

fndfyda mqk¾ckkSh Yla;s iïm;a Ndú;h ;ju;a my< uÜgul mj;S'

ksoiqka (-- iQ¾h Yla;sh" iq<`." ffcj ialkaO

.Dy ks¾udK Ys,amfha § iajdNdúl Yla;sh Ndú;fha jeo.;alu

ksjila f.dvke.Sfï § ksji ;=< jdhq ixirKh ukdj isÿùu i`oyd wjYH mshjr 

.ekSu b;d jeo.;a fõ' iajdNdúl iQ¾h Yla;sh ksji ;=<g m;kh ùfuka ksji ;=< 

WIaK;ajh by< hhs' tneúka kef.kysr yd ngysr ÈYdjg cfk,a ;eîu fhda.H 

fkdfõ' úfYaIfhka ngysr ÈYdfjka isÿjk ;dm ixl%uKh b;d wêl neúka tfia 

fkdlrhs' W;=re yd ol=Kq ÈYdjg cfk,a ;eîfuka ukd jdhq ixirKhla yd ksji 

;=< iajdNdúl isis,kh mj;ajd .; yels h'

iajdNdúl jd;k l%u (Natural ventilation) u.ska lD;%su jdhq iólrKh (Air 
conditioning) i`oyd jeh jk úÿ,sh b;sß lr .; yels h'

oyj,a ld,fha § we;s jk Èjd wdf,dalh m%fhdackhg .ekSfuka (Day light 
harvesting) wdf,dalh ksmojd .ekSu i`oyd Èjd wdf,dalhg ixfõ§ úÿ,s myka 

ksmojd ;sfí' tu.ska úÿ,sh i`oyd hk úhou úYd, jYfhka wvq lr.; yels h' 

tfukau ksji ;=< >klï ;sr frÈ Ndú;fhka jdhq iólrKfha § isÿjk ;dm 

yqjudrej wvqfõ' tneúka jdhq iólrKh i`oyd jeh jk úÿ,sh msßuid .; yels h'

Yla;s ixrlaIK l%uhla f,i iajdNdúl j¾Id c,h (Rain water harvesting) fhdod 

.ekSu isÿ lrhs'

fndhsf,are Ññks yryd oykfhka msgjk jdhqj, wvx.= wêl ;dm Yla;sh 

m%fhdackhg .ksñka fndhsf,are yd úúO oyk fmdaIl jdhq r;a lr .ekSu isÿ lrhs'

mßir ys;ldó iajdNdúl Yla;s iïm;a Ndú;h y÷kajd §u u.ska mßirhg we;s jk 

n,mEu wju lr .; yels h'
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mßir l<ukdlrKh yd ;sridr Ndú;h i|yd cd;Hka;r yd cd;sl uÜgfuka 

úúO iïuq;s" kS;s yd wKmk;a l%shd;aul fõ'

cd;Hka;r iïuq;s i|yd ksoiqka lsysmhla my; ±lafõ'

 ” ´fidaka úhkg ydks lrk jdhq md,kh lsÍug we;s lr.;a fudkaá%h,a 

(Montreal) iïuq;sh

 ” yß;d.dr jdhq úfudapkh wju lsÍug we;s lr.;a lsfhdf;da (Kyoto) iïuq;sh 

mßir wud;HdxYh hgf;a mj;sk rdcH wdh;k jk uOHu mßir wêldßh" jk 

ixrlaIK fomd¾;fïka;=j" iuqøSh mßir wdrlaIK wêldßh" N+ úoHd iólaIK yd 

m;,a ld¾hdxYh" rdcH ±j ixia:dj" cd;sl ueKsla yd iaj¾KdNrK wêldßh u.ska 

mßirh l<ukdlrKh lsÍu ms<sn| kS;sÍ;s yd wKmk;a l%shd;aul lrhs'

mejreu  15'13

kej; Ndú; l< yels Yla;s iïm;a ms<sn| f;dr;+re fidhd l=vd fmd;a msxpla 

ilia lrkak'

 ” ffcjf.da,h ;=< iajNdjfhka u Ôùka" fN!;sl idOl yd mßir ;;a;aj w;r 

ukd iïnkaO;djla mj;S' fuu ys;lr iïnkaO;dj mdßißl iu;=,s;;dj 

f,i ye¢kafõ'

 ” mdßißl iu;=,s;;dj ì| jeàu i|yd jeä jk ck.ykh yd Tjqkaf.a 

l%shdldrlï fya;=fõ'

 ” ffcjf.da,fha mj;sk ir,;u iajdNdúl ixúOdkh uÜgu jk taffllhd" 

;jÿrg;a ixúOdkh fjñka ms<sfj<ska .ykh" m%cdj" mßir moaO;sh iy 

wjidkfha ffcjf.da,h ks¾udKh lrhs'

 ” mßir moaO;sj, iu;=,s;;dj mj;ajd .ekSu i|yd Ôùka w;r Yla;sh yd 

fmdaIl iajdNdúlj .,d hdu w;HjYH fõ'

 ” wdydr odu" wdydr cd," yd ffcj N+ ridhksl jl% yryd Yla;sh yd fmdaIl 

.,d hdu isÿfõ'

 ” ñksid úiska mßirhg uqod yßk wmøjH fya;=fjka mdßißl iu;=,s;;dj 

ì| jeàu mßir ¥IKhhs'

 ” mßir ¥IKh i|yd fya;= jk wmøjH w;r lDIs ridhksl øjH" ld¾ñl 

wmøjH" yß;d.dr jdhq" ner f,day" wxY=uh wmøjH ^wdydrj,g tl;= lrk 

øjH" fYdaOkldrl" T!IO" úIîckdYl" mú;%ldrl" iqj| ú,jqka& wdÈh 

m%Odk fõ'

idrdxYh
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 ” mßir ¥IKh ksid we;s ù ;sfnk Rcq n,mEï yd jl% n,mEï j¾;udkfha 

ñksid úiska w;a ú¢ñka isáhs' 

 ” mdrïmßl ±kqu yd ;dlaIKsl Ndú;h" wdhq¾fõo ffjoH l%u Ndú;h" 

wmøjH l<ukdlrKh" Yla;s l<ukdlrKh" ;sridr ixj¾Okh i|yd 

wkq.ukh l< hq;= l%shdud¾. fõ'

  
^01& 

(i) ffcjf.da,fha ixúOdk uÜgï w;=ßka wffcj mßirh we;=<;a ixúOdk 

uÜgu l=ula o@

 i. taffllhd ii. .ykh iii. m%cdj iv. mßir moaO;sh

(ii) ðù .ykhla ms<sn|j úia;r lsÍfï § we;=<;a úh hq;= lreKq ish,a, iys; 

ms<s;=r f;darkak'

 i.  Ôù úfYaIfha ku" Ôj;a jk ld, iSudj

 ii. Ôù úfYaIfha ku" Ôj;a jk m%foaYh

 iii. ðj;a jk ld, iSudj" Ôj;a jk m%foaYh

    iv. Ôù úfYaIfha ku" Ôj;a jk ld, iSudj" Ôj;a jk m%foaYh 

(iii) wï, jeis i|yd m%Odk jYfhka n,mdk jdhqjla fkd jkafka

i. khsÜrcka vfhdlaihsâ h'  ii. ldnka vfhdlaihsâ h'

iii. i,a*¾ vfhdlaihsâ h'  iv. i,a*¾ g%fhdlaihsâ h'

(iv) yß;d.dr wdprKh i|yd m%Odk jYfhka fya;=jk jdhqj

i. ldnka vfhdlaihsâ h' ii. fuf;aka h'

iii. laf,dafrd *a¨fjdfrda ldnka h'        iv. khsÜrckaj, Tlaihsv h'

(v)  jdhqf.da,Sh khsÜrcka wefudakshï f,i ;srlrk nelaàßhdjla jkqfha l=ula 

o@ 

i. Rhizobium   ii. Nitrosomonas
iii. Nitrobacter   iv. Pseudomonas

^02&

^1& ffcjf.da,h ;=< mßir moaO;s w;s úYd, ixLHdjla mj;S'

1' mßir moaO;shl isÿjk wka;¾ l%shd folla kï lrkak'

2' fmdl=Kq mßir moaO;shla ;=< y÷kd.; yels Ôù m%cd folla kï lrkak'

3' mßir moaO;shl ;=,H;dj ì| jeàug fya;= jk lreKq folla i|yka    

   lrkak'

4' mßir moaO;shl ldnka ;srlrk m%Odk l%uh l=ula o@

5' isxyrdc jkdka;rfha Ydl iajdNdúlj u irejg j¾Okh fõ' lDIs    

   ld¾ñl ìul tfia ke;' fuhg fya;= olajkak'

wNHdi
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  ^03&

1' ;sridr lDIs ld¾ñl Ndú; folla kï lrkak'

2' mdrïmßl ±kqu yd ;dlaIKh fhdod.; yels lafIA;% folla i|yka  

   lrkak'

3' wdydr ie;mqu hkafkka woyia lrkafka l=ula o@

4' wdydr ie;mqu flá lr.ekSug .kakd mshjr folla i|yka lrkak'

  mdßNdIsl Yío ud,dj 

ffcjf.da,h -  Biosphere

ffcj N+ ridhksl pl% -  Biogeo-chemical cycles

ld¾ólrKh -  Industrializations

kd.ÍlrKh -  Urbanization

fnda fkdjk frda. -  Non - contagious diseases

wdydr oduh -  Food chain

wdydr cd,h -  Food web

Yla;s msróvh -  Energy pyramid

ixLHd msróvh -  Number pyramid

ffcj ialkaO -  Biomass

;sridr ixj¾Okh - Sustainable development

mßir l<ukdlrKh - Environmental management

Yla;s l<ukdlrKh - Energy management

wmøjH l<ukdlrKh - Waste management

ldnka mshigyk - Carbon foot print

wdydr ie;mqu - Food mile


