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wOHlaI ckrd,a;=udf.a mKsúvh

cd;sl wOHdmk fldñIka iNdj úiska ks¾foaYs; cd;sl wOHdmk wruqKq idlaId;a
lr .ekSu iy fmdÿ ksmqK;d ixj¾Okh lsrSfï uQ,sl wruqK iys; j tjlg mej;s
wka;¾.;h mokï jQ úIhud,dj kùlrKhg Ndckh fldg j¾I wglska hq;= pl%hlska
iukaú; kj ksmqK;d mdol úIhud,dfjys m<uq woshr" j¾I 2007 oS cd;sl wOHdmk
wdh;kh úiska Y%S ,xldfõ m%d:ñl yd oaú;Shsl wOHdmk lafIa;%hg y÷kajd fok ,os'

m¾fhaIKj,ska wkdjrKh jQ lreKq o" wOHdmkh ms<sn| j úúO md¾Yjhka bosrsm;a
l< fhdackd o mokï fldg f.k isÿ lrk ,o úIhud,d ;d¾lSlrKh lsrSfï l%shdj,shl
m%;sM,hla f,i úIhud,d pl%fha fojeks woshr wOHdmk lafIa;%hg y÷kajd oSu 2015
jif¾  isg wdrïN lr we;¡

fuu ;d¾lSlrK l%shdj,sfha oS ish¨ u úIhhkaf.a ksmqK;d mokï uÜgfï isg
Wiia uÜgu olajd l%udkql+, j f.dvke.Su i|yd my< isg by<g .uka lrk isria
ixl,kh Ndú; lr we;s w;r úúO úIhhkays oS tl u úIh lreKq kej; kej; bosrsm;a
ùu yels;dla wju lsrSu" úIh wka;¾.;h iSud lsrSu iy l%shd;aul l< yels YsIH ñ;=re
úIhud,djla ieliSu i|yd ;sria ixl,kh o Ndú; lr we;¡

.=re Nj;=kag mdvï ie,iqï lsrSu" bf.kqï-b.ekaùï l%shdj,sfhys id¾:l j ksr;
ùu" mka;s ldur ñkqï yd we.hSï m%fhdackj;a mrsos fhdod .ekSu i|yd wjYH jk ud¾f.damfoaY
,nd oSfï wruqKska kj .=re ud¾f.damfoaY y÷kajd oS we;¡  mka;s ldurh ;=< oS jvd;a M,odhS
.=rejrfhl= f,i lghq;= lsrSug fuu ud¾f.damfoaY WmldrS jkq we;¡  isiqkaf.a ksmqK;d
j¾Okh lsrSu i|yd .=Kd;aul fhojqï yd l%shdldrlï f;dard .ekSug .=rejrekag wjYH
ksoyi fuuÕska ,nd oS ;sfí¡  tfuka u ks¾foaYs; mdG .%ka:j, we;=<;a jk úIh lreKq
ms<sn| j jeä nr ;eîula fuu .=re ud¾f.damfoaYj, wka;¾.; fkdfõ¡  tu ksid fuu
.=re ud¾f.damfoaYh jvd;a M,odhS ùug kï wOHdmk m%ldYk fomd¾;fïka;=j úiska
ilid we;s wod< mdG .%ka: iuÕ iu.dó j Ndú; lsrSu w;HjYH fõ¡

;d¾lSlrKh lrk ,o úIh ks¾foaY" kj .=re ud¾f.damfoaY yd kj mdG .%ka:j,
uQ,sl wruqKq jkafka .=re flakaøSh wOHdmk rgdfjka ñoS isiq flakaøSh wOHdmk rgdjla yd
jvd;a l%shdldrlï u; mokï jQ wOHdmk rgdjlg t<öu uÕska jev f,dalhg wjYH
jkakd jQ ksmqK;d yd l=i,;djkaf.ka hqla; udkj iïm;la njg YsIH m%cdj ixj¾Okh
lsrSuhs¡

kj úIh ks¾foaY iy .=re ud¾f.damfoaY iïmdokh lsrSfï oS cd;sl wOHdmk
wdh;kfha Ydia;%Sh lghq;= uKav,fha o" wdh;k iNdfõ o" rpkfha oS odhl;ajh ,nd ÿka
ish¨ u iïm;a odhlhska yd fjk;a md¾Yjhkaf.a o buy;a lemùu we.hSug o fuh
wjia:djla lr .kq leue;af;ñ¡

wdpd¾h iqks,a chka; kjr;ak
wOHlaI ckrd,a
cd;sl wOHdmk wdh;kh
uyr.u'



wkqYdil;ajh ( Ydia;S%h lghq;= uKav,h
cd;sl wOHdmk wdh;kh

WmfoaYl;ajh ( úYdro iqo;a iurisxy uhd
ksfhdacH wOHlaI ckrd,a ^úIhud,d ixj¾Ok&
úoHd yd ;dlaIK mSGh" cd;sl wOHdmk wdh;kh

wëlaIKh  ( tka'à'fla' f,dl=,shk uhd
wOHlaI
;dlaIK wOHdmk fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh

úIh kdhl;ajh yd iïnkaëlrKh (

wdpd¾h t,a'ví'wd¾' o w,aúia ñh
fcHaIaG l:sldpd¾h
;dlaIK wOHdmk fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh

f,aLl uKav,h (

wNHka;r(

wdpd¾h t,a'ví'wd¾' o w,aúia ñh fcHaIaG lÒldpd¾h
;dlaIK wOHdmk fomd¾;fïka;=j
cd;sl wOHdmk wdh;kh

mS' u,úm;srK uhd fcHaIaG lÓldpd¾h
úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh'

ndysr(

uydpd¾h iqoka; ,shkf.a uhd úoHd mSGh" Y%S chj¾Okmqr úYaj úoHd,h'
uydpd¾h t,a'î'ã'wd¾'ã' úfÊiqkaor uhd

úoHd mSGh" le,Ksh úYaj úoHd,h'

wdpd¾h ã't,a' chr;ak uhd fcHaIaG lÓldpd¾h
úoHd mSGh" le,Ksh úYaj úoHd,h'

wdpd¾h ví'fca'tï' iurkdhl ñh fcHaIaG lÓldpd¾h
úoHd mSGh" le,Ksh úYaj úoHd,h'

wdpd¾h î'à'tia'ã'mS' lkakx.r ñh fcHaIaG lÓldpd¾h
úoHd mSGh" le,Ksh úYaj úoHd,h'

wdpd¾h ã'ã' lreKdr;ak uhd fcHaIaG lÓldpd¾h
fld<U úYaj úoHd,hSh mß.Kl mdi,"
fld<U úYaj úoHd,h'

wdpd¾h myka f.dvl=Uqr ñh fcHaIaGlÓldpd¾h
úoHd mSGh" Y%S chj¾Okmqr úYaj úoHd,h'

wdpd¾h tï'tka' fl!ud,a uhd fcHaIaG lÓldpd¾h
úoHd mSGh" fld<U úYaj úoHd,h'

tï'tia' fmdkakïn,ï uhd fcHaIaG lÓldpd¾h ^úY%dñl&
ishkE cd;sl wOHdmk úoHdmSGh" fõhkaf.dv'

fÊ'tï' ,laIauka uhd fcHaIaGlÓldpd¾h
ishkE cd;sl wOHdmk úoHdmSGh" fõhkaf.dv'
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ù'mS'fla' iqu;smd, uhd .=re WmfoaYl
l,dm wOHdmk ld¾hd,h" j,iauq,a,'

whs'ta'tia' whs,mafmreu uhd úY%dñl úÿy,am;s
;laIs,d u'u'ú'" fydrK'

ví'tï'ta'tia úfÊfialr uhd uOHia:dk l<ukdlre
mß.Kl iïm;a uOHia:dkh" yd,swe,'

tÉ'mS'hq'tia'whs'fla' fmf¾rd uhd uOHia:dk l<ukdlre
mß.Kl iïm;a uOHia:dkh" y`.=rkafl;'

tia'fla'tka' iQßh wdrÉÑ uhd .=re fiajh" lvj; u'u'ú'" lvj;'

tÉ'tï'ã'tia'î' fyar;a  uhd .=re fiajh" Ydka; wkaf;daks nd'ú'" lgq.iaf;dg'

.S;dks pkaøodi ñh .=re WmfoaYl" l,dm wOHdmk ld¾hd,h" fydaud.u'

fla'mS'tka' lreKdkdhl uhd uOHia:dk l<ukdlre
mß.Kl iïm;a uOHia:dkh" .,ysáhdj'

ta'tï' jiS¾ uhd uOHia:dk l<ukdlre"
mß.Kl iïm;a uOHia:dkh" lyf.d,a,'

à' uÈjokka uhd .=re WmfoaYl" l,dm wOHdmk ld¾hd,h" ms<shkao,

tï'tÉ'tï' hdl=;a uhd m%Odk jHmD;s ks,Odß ^úY%dñl&"
cd;sl wOHdmk wdh;kh'

fla'cS'ã' O¾uisß ñh .=re fiajh" tia'ví'wd¾'ã' nKavdrkdhl cd'md'"
m~qjiakqjr'

NdId ixialrKh ( uydpd¾h wkqr úl%uisxy uhd ^úY%dñl&
fld<U úYaj úoHd,h'

mß.Kl msgq ieliqu ( ldka;s talkdhl ñh
;dlaIK wOHdmk fomd¾;fïka;=j"
cd;sl wOHdmk wdh;kh'



.=re ud¾f.damfoaYh mßYS,kh lsÍu i|yd Wmfoia

;dlaIKfõoh i|yd úoHdj úIhhg wod< fuu .=re ud¾f.damfoaYh 13

jk fY%AKsfha bf.kqï-b.ekaùï l%shdj,sh ie,iqï lr .ekSu msKsi wkq.ukh

lsrSug ilia lrk ,oaols'

fuu úIh wka;¾.;fha fN!;sl úµdj" ridhk úoHdj" Ôj úoHdj"

f;dr;=re ;dlaIKh" yd .Ks;uh ixl,am hk úIh ixrpl we;=<;aa jk ksid

úIhh bf.kqfuka isiqka ;=< ;¾ldkql+, Ñka;kh fuka u m%dfhda.sl ;dlaIKsl

ksmqK;d f.dvkexùu wfmalaId flf¾' tneúka bf.kqï-b.ekSï l%shdj,sfha §

isiqka úiska úIh ms<sn`o uQ,O¾u bf.kSug wu;r j úIhdkqnoaO l%shdldrlï

isÿ lr" tajd m%dfhda.sl l%shdldrlï fmd;l igyka lr ;eîu w;HjYH fõ' '

w'fmd'i' ̂ W'fm<& ;dlaIKfõoh úIh Odrdfõ m%Odk ;dlaIKsl úIhh

jk ffcj moaO;s ;dlaIKfõoh iy bxðfkare ;dlaIKfõoh wOHhkh lsÍu

i`oyd wjYH uQ,sl .Ks;uh" úµd;aul yd f;dr;=re ;dlaIK ±kqu yd l=i,;d

,nd §u msKsi fuu úIhh uQ,sl wä;d,ula f,i y`ÿkajd § we;' tu ksid fuu

úIh Odrdfõ ta ta úIhhg wod< .=re Nj;=ka fuu úIh ixl,am ms<sn`o j

tlsfkld wfkHdakH wjfndaOfhka hq;=j bf.kqï-b.ekaùï l%shdj,sh f.dvk`.d

.ekSug j. n,d .; hq;= h' ;j o fuys § ta ta úIhhkag wod< uQ,O¾u fyda

m%dfhda.sl fldgia ms<sn`o j wod< m%ùK;dj  we;s fjk;a iqÿiq .=re Nj;=kaf.a

iydh ,nd .ekSug o yelshs'

.=rejrhdf.a yd isiqkaf.a ks¾udKd;aul l=i,;d o" .=rejrhdf.a úIhh b.ekaùfï

ksmqK;d o M,odhS f,i Wmfhda.S lr f.k úIhh ks¾foaYfha i`oyka bf.kqï

M, idlaId;a lr .ekSu i`oyd fuu .=reud¾f.damfoaY ix.%yfha i`oyka wkqms<sfj<

wjYH mßÈ iq¿ jYfhka fjkia lr .ekSfï ksoyi .=rejrhdg i,id § we;'
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ye|skaùu

wOHdmk fmdÿ iy;sl m;% Wiia fm< ;dlaIKfõoh úIh Odrdfõ wksjd¾h úIhh

jk ;dlaIKfõoh i|yd úoHdj kj úIh ks¾foaYhg wod< 13 fY%aKsh i|yd fuu .=re

ud¾f.damfoaYh ilia lr we;'

;dlaIKfõoh úIh Odrdfõ m%Odk ;dlaIKsl úIhhka yeoEÍu i|yd wjYH uQ,sl

.Ks;uh" úoHd;aul yd f;dr;=re ;dlaIKh ms<sn`o oekqu ,nd §fï wruqK fmroeß j 2013

j¾Ifha ksl=;a l< .=re ud¾f.damfoaYh ;j ÿrg;a ixialrKh lr" 2018 j¾Ifha isg

l%shd;aul lsÍug fhdað; ixfYdaê; úIh ks¾foaYhg wod< jk mßÈ fuh ilia lr we;'

fuys i`oyka úIh ksmqK;dj,g wod< j úIhdkqnoaO ksmqK;d isiqka ;=< ixj¾Okh

jk mßÈ bf.kqï-b.ekaùï l%shdj,sh ie,iqï lr .ekSu i`oyd fuh wod< lr .; yelsh'

fuys kHdhd;aul lreKq fuka u m%dfhda.sl l%shdldrlï i`oyd o u. fmkajd we;s w;r Bg

wu;r j fjk;a wod< mßYS,k .%ka: Ndú;hg isiqka fhduq lsÍu o .=rejrhdf.a j.lSuhs'

fuys olajd we;s ta ta ksmqK;dj,g wod< bf.kqï M, flfrys wjOdkh fhduq lr"

tajd idlaId;a jk mßÈ mdvï ie,iqï ilia lr f.k" bf.kqï-b.ekaùï l%shdj,sfha ksr;

ùfuka isiqkag M,odhS bf.kqï w;a±lSï ,nd §ug .=reNj;=kag yelshdj ,efí'

by; i|yka lreKq ms<sn| ie,ls,su;a fjñka isiqkag M,odhS bf.kqï w;aoelSï ,nd

.ekSug WÑ; bf.kqï mßirhla f.dvke.Su .=reNj;df.a ld¾hhls'  tu.ska ld,Sk j

jeo.;a jk fuu úIh rfÜ ixj¾Okhg odhl jk mßos mdi, ;=< ls%hd;aul lsÍu

.=rejrhdf.ka wfmalaId flf¾'

by; i`oyka lreKq ie,ls,a,g f.k isiqkag M,odhS bf.kqï mßirhla f.dvke.Su

yd bf.kSug wNsfm%arKh we;s jk f,i l%shd;aul ùu .=reNj;df.a j.lSu fõ'



úIh wruqKq

1' cd;sl jD;a;Sh m%ùK;dj lrd <`.d ùug wjia:dj Wod lr fok ;dlaIKfõoh

úIhhkag wod< m%ùK;dj imqrd .ekSug wjYH uQ,sl ±kqu ,nd §u'

2' Ôj úoHdj" fN!;sl úoHdj" ridhk úoHdj" .Ks;h yd f;dr;=re ;dlaIKh hk

fCIa;%j,g wod< uQ,sl ixl,am kHdhd;aul j yd m%dfhda.sl j wOHhkh lsrSug

wjia:d ie,iSu'

3' mq¿,a /lshd fjf<`ofmd<g id¾:l f,i wkq.; ùfï ksmqK;d iys; isiq mrmqrla

ìys lsÍu'

4' fjkia jk wd¾Ól" iudÔh yd ;dlaIKsl mßirh ;=< mdßfNda.sl yd jHjidhl;aj

ksmqK;d ixj¾Okhg wjYH miqìu ilia lsÍu'

5' cd;sl yd f.da,Sh .eg¨ úi`§fï wjYH;d y`ÿkd .ksñka ;srir f,i iïm;a

Ndú; l< yels wdldrhg Ôjk rgdj yev.iajd .ksñka" ixj¾Okhg odhl ùug

yels isiq mrmqrla ks¾udKh lsÍu'

ix
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ksmqK;djh  1 ( úúO l¾udka; i|yd Ndú; jk nyq wjhúl øjH ms<sn| j úu¾Ykh

lrhs'

ksmqK;d uÜgu 1'1 ( nyq wjhúl fN!;sl .=K wkqj j¾.SlrKh lrhs'

ld,Éfþo .Kk ( 09

bf.kqï M, ( ² nyq wjhúl y\qkajhs'

 PE, PVC , PP , PET, PS yd iajdNdúl rn¾j, ridhksl jHQyh y÷kd

.kshs'

 we;eï nyq wjhúl wKq yria nkaOkj,ska ne|S we;s nj meyeos,s lrhs'

 by< m%;Hia: .=K we;s nyq wjhúl øjH rn¾$b,diagu¾ f,i y÷kd

.kshs'

 iSñ; m%;Hia: .=K we;s nyq wjhúl ma,diaála f,i úia;r lrhs'

 fmd,s t;s,Ska fgß;ef,aÜ ^PET&"  fmd,st;s,ska ^PE&" fmd,sjhskhs,a

laf,darhsâ ^PVC&" fmd,sfm%dms,Ska" ^PP&"fmd,siaghsÍka^PS& ma,diaála

øjH f,i kï lrhs'

 m%;Hia: .=K iSñ; yd by< wd;;shlg Tfrd;a;= fok nyq wjhúl

øjH ;ka;= f,i kï lrhs'

 khsf,daka hkq ;ka;= øjH iEoSug .kq ,nk nyq wjhúlhla nj

idlÉPd lrhs'

 rn¾ fjd,alkhsia lsrSu meyeos,s lrhs'

² WIaK;ajh iu. ma,diaála øjHhkays .,d hdfï .=Kh mrSlaId lrhs'

² frcsf*daï ̂ fmd,siaghsrSka& fhdod f.k ma,diaála ldnksl ixfhda.j,

osh ùu wdo¾Ykh lrhs'

mdvu ie,iqu i|yd Wmfoia (

²   ir, wKq úYd, ixLHdjla tlsfkl yd iïnkaO fjñka idok b;d os.= odu fyda cd,dldr

wKq nyq wjhúl f,i ye¢kafjk nj fmkajd foñka mdvug msúfikak'

² nyqwjhúl wKqj, my; i|yka ,laIK ms<sn| j isiqka iu. idlÉPd lrkak'

² nyq wjhúl wKq b;d È.= yd kuHYS,S ùu ksid tajd tlsfkl fj<S meg,S mej;Su

² nyq wjhúl wKqjl ialkaOh ir, wKqjl ialkaOh fuka b;d úYd, .=Khla ùu

² nyq wjhúl iajdNdúl j mj;sk w;r we;eï nyq wjhúl ñksiqka úiska ksmojk ,o øjH

f,i y÷kajd fokak'

² iajNdjfha yuq jk fm%daàk" msIagh" fi,shqf,daia yd iajdNdúl rn¾ hkdÈh iajdNdúl

nyqwjhúl i|yd ksoiqka fõ'

² fmd,s;Ska ^PE&" fmd,sfm%dms,Ska ^PP&" fmd,sjhskhs,a laf,darhsâ ^PVC&" fmd,st;s,Ska

fgß;ef,aÜ ^PET& yd lD;%su rn¾ ñksid úiska ksmo jk ,o nyqwjhúl fõ'

² j¾;udkfha lD;%su nyq wjhúl ksmoùfï YS>% m%jK;djg fya;= f,i nyq wjhúl myiqfjka

ksmojd .; yels ùu" ñ, wvq ùu"  m%;splS%lrKh lsÍfï yelshdjka ;sîu yd mq¿,a mrdihl



2

jQ úúO Ndú;hka i|yd myiqfjka fhdod .; yels ùu hk lreKq isiqkag wjOdrKh

lrkak'

² ir, ^tal wjhúl& wKq  talrdYS ùfuka È.= odu ^nyq wjhúl& ,nd fok nj fmkajd

fokak'

² È.= odu nyqwjhúl wKqj,ska iukaú; nyq wjhúl øjHhkaf.a fN!;sl .=Kdx. wjYH mßÈ

fjkia lsÍu i|yd yria nkaOk u.ska tu wKq tlsfkl iïnkaO lrñka cd,dldr wKq

njg m;a lrk nj tÈfkod yuq jk wjia:d wdOdrfhka isiqkag wjOdrKh lrjkak'

² wd;;shla hgf;a we§ug ,la jk iajrEmh m%;Hia: .=K wkqj rn¾" ma,diaála øjH yd ;ka;=

f,i nyq wjhúl j¾. l< yels nj fmkajd fokak'

² m%;sj¾;S f,i by< m%;Hia: .=K fmkajk nyqwjhúl rn¾$ b,diagu¾ f,i úia;r

lrkak' ndysr n,h ksoyia l< úg § kej;;a m%;sj¾;Sh f,i uq,a iajrEmhg fyda wdikak

jYfhka uq,a iajrEmhg m;a ùu rn¾ yd b,diagu¾j, ̂ elastomer& ,laIKhla nj meyeÈ,s

lrkak' rn¾j, by, m%;Hdia:;dj meyeÈ,s lsÍug WodyrK f,i rn¾ fnda,hla kej;

kej; lsysm jrla fmd,d mekSu" rn¾ máhla we§ug ,la lsÍu wdo¾Ykh lrkak'

² m%;sj¾;S hï m%udKhl yria nkaOk we;s nyq wjhúl øjH fyda o`.r wdldrhg ieliS

we;s nyq wjhúl wKqj,ska iukaú; øjHj,g wd;;shla we;s l< úg we§ug ,la fõ'

² ;dmh yuqfõ myiqfjka uDÿ ;;a;ajhg m;a l< yels ma,diaála ;dm iqúld¾h ma,diaála

^thermoplastic& f,i o tfia uDÿ l< fkdyels ma,diaála ;dmia:dmk ̂ thermosetting& ma,diaála

f,i o ye¢kafjk nj úia;r lrkak'

² ;dm iqúld¾h ma,diaála" ;dmh yuqfõ uDÿ ;;a;ajhg m;a lsÍfuka wjYH yevhla ,nd §

bka miq isis,a lsÍfuka wdrïNl yevhg jvd fjkia yevhla we;s øjHhla njg m;a l<

yels nj úia;r lrkak'

² ;dm iqúld¾h ma,diaálaj, yria nkaOk fkdue;s w;r ;dm ia:dmk ma,diaálaj, yria

nkaOk mej;Su fuu fjkig fya;= jk nj meyeos,s lrkak'

² tÈfkod Ôú;fha Ndú; jk øjH ksoiqka f,i .ksñka ma,diaála øjH f,i PE, PVC, PP

kï lrkaak'

PE (  fmd,s;Ska nE.a, Data cable we;=<; wdjrKh

PVC : jh¾j, we;=<; wdjrKh, .Dyia: c, k<

PP          :   ma,diaála .Dy NdKav,  fnda;,a uQä

² ;ka;= f,ig y÷kajk nyq wjhúl øjHj, nyq wjhúl  wKq tl u ÈYdjlg jk mßÈ

jvd;a <xù weisÍ we;s w;r fndfyda ÿrg iaMál rEmS m%foaY mj;sk nj meyeÈ,s lrkak'

fuu iaMál rEmS m%foaY wxY+ka f,i ls%hd lrñka ;ka;=fõ, wd;;shg Tfrd;a;= fok .=Kh

jeä lr .kakd nj isiqkag meyeÈ,s lrkak'

² nyq wjhúl wKq weisÍ we;s wdldrh wkqj iaMálrEmS yd wiaMálrEmS m%foaY (crystalline

region) y÷kd .; yels nj fmkajd fokak'

² khsf,daka jeks ;ka;= iajrEmfhka ksIamdokh l< oE wd;;shla hgf;a we§ug m%;sfrdaë nj

meyeÈ,s lrkak'  WodyrK f,i irex.,a heùug khsf,daka kQ,a Ndú; lsÍu úia;r

lrkak'

² iajdNdúl rn¾j, oaú;aj nkaOk we;s neõ ridhksl jHQy u.ska fmkajkak' rn¾, i,a*¾
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yd wfkl=;a ixfhda. m%;sls%hd lrk úg § oaú;aj nkaOk ì| jefgñka i,a*¾ mrudKq u.ska

tu rn¾ wKq tlsfkl iïnkaO lsÍula isÿ jk nj fmkajd fokak' fuu nkaOk i,a*¾

yria nkaOk f,i o, fuu ls%hdj,sh fjd,alkhsia lsÍu f,i o y÷kajk nj meyeÈ,s

lrkak'

² m%udKj;a yria nkaOk u.ska m%;Hia: .=K md,kh l< yels h' ish¨ u oaú;aj nkaOk

yria nkaOk iE§ug fhdod .;a úg m%;Hia: .=K rys; oDV øjHhla ,efí' th tnkhsÜ

f,i ye|ska fõ' rn¾ fjd,alkhsia lsÍu ksid wd;;shg ,la lsÍu yd wd;;sh ksoyia

lsÍu kej; kej; isÿ jqj;a tys yevh fjkilg ,la fkdfõ' fuh jdis iy.;

,CIKhla ksid rn¾ ksIamdÈ; fndfyduhla fjd,alkhsia l< ;;ajfha we;'  rn¾ má"

gh¾ áhqí ksIamdokfha § fjd,alkhsia lsÍu jeo.;a fõ'

² WIaK;ajh iu. ma,diaála øjHkays .,d hdfï .=Kh mrSlaId lsÍug isiqkag wjia:dj ,nd

fokak'

² frcsf*daï ^fmd,siaghsrSka& fhdod f.k ma,diaála ldnksl ixfhda.j, osh ùuwdo¾Ykh

lrkak'

² nyqwjhúl øjH fhdodf.k ksIamdokh l, hq;= yd fkdl< hq;= NdKav yßyeá y÷kd

fkd.ekSu ksid mdßißl m%Yak we;súh yels nj idlÉPd lrkak

² nyqwjhúl øjH fhdodf.k ksIamdokh lrk NdKav Ndú;fhka miq m%;spl%SlrKh l<

hq;= nj wjOdrKh lrkak' rn¾ fyda ma,diaála ms,siaiSu fkdl< hq;= nj o fmkajd fokak

uQ,sl joka$ixl,am (Key Words)(

² nyq wjhúl - Polymer

² iaMálrEmS m%foaY - Crystalline regions

² wiaMálrEmS m%foaY - Amorphous regions

² ;dm iqúld¾h nyq wjhúl - Thermoplastic polymers

² ;dmia:dmk nyq wjhúl - Thermosetting polymers

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

    my; ks¾Kdhl ms<sn| j wjOdkh fhduq lrkak'

²  nyq wjhúl wKq yd ir, wKqj, jHQyuh fjkialï i|yka lsÍu

² ir, wKq iy tajd tla ù iEfok nyq wjhúl wKq ,ehsia;=.; lsÍu

² nyq wjhúl wKq úúO ks¾Kdhl hgf;a j¾. lsÍu

² nyq wjhúlj, wKq weisÍ we;s wdldrh wkqj iaMálrEmS yd wiaMálrEmS m%foaY y÷kd

.ekSu
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ksmqK;d uÜgu 1'2 ( nyq wjhúl Ndú;fhka  NdKav ksIamdokh lsrSu i|yd wdl,k øjH yd

msrjqï øjH fhdod .ekSu ms<sn| úuid n,hs'

ld,Éfþo .Kk ( 08

bf.kqï M, ( ² msrjqï øjH y\qkajhs'

² msrjqï øjHj, ;sìh hq;= .=Kdx. idlÉcd lrhs'

² iajdNdúl rn¾ u.ska gh¾ ksIamdokfha §  yd ma,diaála øjH

ksIamdokfha § fhdod .kakd msrjqï øjH kï lrhs'

² wdl,k øjH y÷kajhs'

² weisÍu i|yd fhda.H ma,diaála y÷kd .kshs'

² ma,diaála øjH oDV yd kuHYS,S ùug fya;= idlÉcd lrhs'

² wdl,k øjH ñksia YÍrhg wys;lr jk wjia:d we;s nj meyeÈ,s

lrhs'

² wdydr weisÍu i|yd fhda.H ma,diaála Ndú;fhaa jeo.;alu wjOdrKh

lrhs'

mdvu ie,iqu i|yd Wmfoia (

² jdKscuh øjH yd NdKav ksIamdokfha § nyq wjhúl øjH m%udKh wvq lrñka tu ksIamdÈ;fha

wjYH mßudj mj;ajd .ekSug tla lrk wxY=uh øjH msrjqï øjH f,i y÷kajkak'

² msrjqï øjH nyqq wjhúl øjHj,g jvd ñf,ka wvq úh hq;= nj wjOdrKh lrkak' msrjqï

øjH tla lrk úg fN!;sl .=Kdx.hkays wjYH m%ñ;shg ydkshla fkdjk wdldrhg tla

l< hq;= w;r fuu.ska NdKav ksIamdok msßjeh wvq jk w;r u ñ, wêl wuqøjHj, wmf;a

hdu wju lr .; yels nj o meyeÈ,s lrkak'

² gh¾ ksIamdokfha § msrjqula f,i ldnka í,ela fhdod .efka'  ldnka í,ela fhdod

.ekSu ghrfha f.ùu wvq ùu i|yd fuka u ghrfha Yla;su;a nj jeä lsÍug o odhl

fõ'

² nyq wjhúl fhdod .ksñka NdKav ksIamdokfha § msrjqïj,g wu;r j ;j;a ridhksl øjH

iq¿ m%udKj,ska tla lrk w;r tu ixfhda. wdl,k ixfhda. f,i y|qkajhs'

² ksIamdok ls%hdj,sh myiq lr .ekSug

u;=msg mDIaGfha ksudj jeä ÈhqKq lsÍug

kuHYS,S;ajh we;s lsÍug

iQ¾hdf,dalhg fyda lsrKj,g Tfrd;a;= fok iajNdjh jeä lsÍug

.sks .ekSug we;s keUqrej wvq lsÍug

fuu wdl,k øjH (additives) jeo.;a fõ' tfuka u j¾K ,nd §ug fhdod .kakd

j¾Kl o wdl,k øjH fõ'

² ma,diaáihsi¾ia hkq o wdl,k øjHhls fuu wdl,k øjH tla lrk úg kuHYS,S;dj

jeä fõ' ksoiqka f,i" PVC j,ska ksmo jQ c, k< oDV w;r úÿ,s /yeka mßjrKh i|yd

.kakd PVC u.ska ksmo jQ wdjrKh kuHYS,S ù we; fuhg fya;=j ma,diaáihsi¾ia ys



5

n,mEu h'  úÿ,s /yekaj, wNHka;r yd msg; wdjrK ksIamdokh lrk úg § kuHYS,S

.=Kh jeä ÈhqKq lsÍug ma,diaáihsi¾ia øjH tla lr we;'

² wdydr øjH" mdk j¾." T!IO j¾." ridhksl øjH weisÍug fhdod .kakd Ndck

ksIamdokhg ma,diaála j¾. fhdod .kshs'  ^wdydr yd mdk j¾. weisÍug fhdod .kakd

Ndck ksIamdokh i|yd fhdod .kafka øjHhka h'  tfia u tu øjH ksIamdokfha §

fhdod .kq ,nk ma,diaála i|yd fhdod .; hq;af;a&

² ma,diaála j¾. ksIamdokfha § fhdod .kakd wdl,k ixfhda. ^ksoiqka f,i ;ef,aÜ

ixfhda.&  wka;rdi¾.  moaO;shg ydks muqKqjhs'   wdydr øjH" mdkSh c,h wdÈh weiqreï

lsÍug  fhdod .kakd  ma,diaála  NdKav wdY%s; j tjeks úI odhl wdl,k øjH ;sìh

yels h'

uQ,sl joka$ixl,am (Key Words)(

² msrjqï øjH - Filling materials

² wdl,k øjH - additives

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

    my; ks¾Kdhl ms<sn| j wjOdkh fhduq lrkak'

²  msrjqï øjHj, ;sìh hq;= .=K y÷kd .ekSu

² úúO msrjqï øjH kï lsÍu

² wdl,k øjHj, .=K y÷kd .ekSu

² wdl,k øjH ñksia YÍrhg úI jk wdldrh jsia;r lsrSu
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ksmqK;dj 2 ( mod¾:fha hdka;%sl .=K ms<sn| oekqu udkj wjYH;d i|yd fhdod .kshs'

ksmqK;d uÜgu 2'1 ( m%;Hia:;dj ms<sn| oekqu Ndú; lrñka wjYH;djg .e<fmk øjH f;dard

.kshs'

ld,fþo .Kk ( 12

bf.kqï M, ( ² øjHhl m%;Hdia: .=Kh úia;r lrhs'

² ;ka;=jl wd;;sh iu`. ú;;sh úp,kh jk wdldrh mrSlaId lrhs'

² wd;kH m%;Hdn,h iy iïmSvl m%;Hdn,h w¾: olajhs'

² wd;kH úl%shdj iy iïmSvl úl%shdj w¾: olajhs'

² m%;Hdn,h iy úl%shdj m%ia;drh Ndú;fhka  ;kH yd Nx.=r øjHj,

yeisÍu úia;r lrhs'

² iudkqmd;sl iSudj i|yd yqla kshuh bosrsm;a lrhs'

² § we;s ;ka;=jl fyda ÿkakl .nvd ù we;s Yla;sh m%udKkh lrhs'

² m%;Hdn, ;;a;ajhka hgf;a oS jia;=jl yevfhys iy mrsudfõ o fjkia

ùï we;s jk nj m%ldY lrhs'

mdvu ie,iqu i|yd Wmfoia (

² m%;Hdia: .=Kh yd iïnkaO my; i|yka l%shdldrlu isÿ lrñka isiqka iu. idlÉPdjla

fufyhjkak'

² rn¾ máhl fyda fy,slaiSh ÿkakl fl<jr ;=,d ;eáhla .eg .id wfkla fl<jr

wdOdrlhl r|jd .kak' Ndr tla lrñka tys  os. jeä jk nj fmkajd fokak'

Ndrh bj;a l< úg kej; ;snQ ;;a;ajhg os. wvq jk nj fmkajd oS fuu .=Kh m%;Hdia:

.=Kh f,i y÷kajd fokak'

² fhdod .;a wegjqfï ;=,d ;eáhg tla lrk Ndrh l%ufhka jeä lrñka os. jeä ùu mrSlaId

lsrSug bv i,id Ndrhg tosrs j jeä jk os. m%ia;dr.; lsrSug bv i,ikak'

² jeä jk os. Zú;;shZ f,i y÷kajd oS by; m%;sM, wkqj ú;;sh Ndrhg wkqf,dau j

iudkqmd;sl nj fmkajd fokak'

F  e

F = k e
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 ÿkakla i|yd fuu ksh;h ÿkq ksh;h f,i o ;ka;=jla fyda oKavla i|yd fuu ksh;h

n, ksh;h f,i o ye|skafõ'

  g wkqj k ys iïu; tallh Nm-1 nj fmkajd fokak'  m%dfhda.sl j ú;;sh

,efnkqfha mm m%udKfha neúka k ys m%dfhda.sl j Ndú; flfrk tallh Nmm-1 nj

fmkajd fokak'

 ÿkq ;rdosh l%udxlkh lrkafka F = ke g wkqj h'

 wd;kH m%;Hdn,h iy iïmSvk m%;Hdn,h ms<sn| j isiqka iu. idlÉPd lrkak'

 tall yrialvlg ,ïnl j l%shdlrk" wd;kH n,h wd;kH m%;Hdn,h f,i;a" iïmSvk

n,h" iïmSvk m%;Hdn,h f,i;a ye|skafõ'

m%;Hdn,h =
          n,h

yrialv j¾.M,h

=
F

A

 m%;Hdn,fha tall Nm-1 h'

 wd;kH úl%shdj iy iïmSvk úl%shdj ms<sn| j isiqkag meyeÈ,s lrkak'

 úl%shdj hkq ú;;sh uq,a os.g ork wkqmd;h nj;a" th o wd;kH iy iïmSvk f,i

wdldr folla we;'

ú;;sh
úl%shdj =

uq,a os.

=
e

l

 úl%shdjg tall fkdue;'

 m%;Hdn, - úl%shd m%ia;drhla bosrsm;a lr my; oelafjk mßÈ m%;Hdia: iSudj" iudkqmd;sl

iSudj iy fNaol ,laIHh y÷kajd fokak'
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² Nx.=r øjHj, yeisrSu fjkia jk wdldrh fmkajkak'

² iudkqmd;sl iSudj i|yd yqla kshuh bosrsm;a lrkak'

² zziudkqmd;sl iSudj ;=< oS m%;Hdia: ;ka;=jl we;s jk ú;;sh" th we;s lrkq ,nkakd

jQ wd;;shg wkqf,dau j iudkqmd;sl fõZZ hkak yqla kshuh hs'

² iudkqmd;sl iSudj ;=< m%;Hdn,h úl%shdjg ork wkqmd;h ksh;hla nj;a" øjH u; rod

mj;sk tu ksh;h tu øjHfha hxudmdxlh f,i ye|ska fõ'

hxudmdxlh = m%;Hdn,h

  úl%shdj

F e
y

A l

Fl
y

eA

l
e F

yA

l
e mg

yA

gl
e m

Ay

 









 ;ka;=jl .eg .id we;s ;=,d ;eáhl ;nk ialkaOh m fjkia lrñka Bg wod< ú;;sh e

uek m%ia;dr.; lsrSula u`.ska m%dfhda.sl j hxudmdxlh fiúh yels nj

fmkajd fokak'

 hxudmdxlfha tall Nm-2  fõ'

 øjHhl hxudmdxlh iy fNaol m%;Hdn,h boslsrSï ;dlaIKfha oS b;d jeo.;a jk wdldrh

fmkajd fokak'

Wod(  f.dvke.s,s boslsrSï i|yd fhdod .kakd fldkal%SÜ lKq iy lïìj, m%udKh

;SrKh lsrSu

 md,ï iy f.dvke.s,s jy, i|yd fhdod .kakd nd,alj, m%udK ;SrKh lsrSu

 fNAol m%;Hdn,h wdYs%; ir, .eg¨ úi|Sug fokak'

 weos ;ka;=jl fyda ÿkakl .nvd jk Yla;sh th weoSfï oS lrkq ,nk ld¾hh m%udKhg

iudk jk nj fmkajd fokak'

 fuu ld,h ;=< fhfok n,h Y=kHfha isg F olajd l%ufhka jeä jk neúka uOHkH

n,h 
0

2

F 
 
 

 nj fmkajd oS ;ka;=j weoSfï oS flfrk ld¾hh  0

2

F
w e

 
  
 

u.ska ±laúh yels h'

M

e

l

>

>

>

>
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1

2
w Fe  iólrKh bosrsm;a lr" ;ka;=fõ fyda ÿkafka .nvd ù we;s Yla;sh fuu W w.hg

iudk nj fmkajd fokak'


1

2
E Fe  iólrKh bosrsm;a lr" E m%;Hia: úNj Yla;sh f,i y÷kajkak'

 m%;Hdia: úNj Yla;sfha Ndú; i|yd WodyrK fokak'

Wod( 1& legfmda,hl rn¾ má weoSfï oS .nvdjk m%;Hdia: úNj Yla;sh .,a legfha

pd,l Yla;sh njg m;a fõ'

  2& fi,a,ï ;=jlal=jl ÿkafka .nvd jk Yla;sh úisjk Ndrfha pd,l Yla;sh

f,i ,nd foa'

 m%;Hdia: úNj Yla;sh wdY%s; ir, .eg,q úi|Sug isiqkag wjia:dj i,id fokak'

 m%;Hdn, hgf;a isÿ jk my; isÿùï úia;r lrkak'

 oKavla fyda ;ka;=jla u; fhfok wd;kH n,h ksid osf.ys isÿ jk jeä ùu

 oKavla" ;ka;=jla fyda ÿkakla u; fhfok iïmSvk n, ksid osf.ys wvq ùula isÿ

ùu

 >k jia;=jl mDIaGh osf.a fhfok n,h ^úrEmK n,h& ksid yevh fjkia ùu

^úrEmKh ùu&

rn¾ l=Üáhla fyda iafmdkaÊ lene,a,la Ndú;fhka fuh fmkaúh yels fõ'

jdhqjla u; fhfok mSvkh yuqfõ mrsudj wvq ùu

c,dY m;=,l isg by<g .uka lrk jdhq nqnq,l mSvkh wvq jk úg mrsudj

jeä ùu fmkaúh yels h'

uQ,sl joka $ ixl,am ^Keywords&

 n,h -  Force

 ú;;sh -  Extension

 m%;Hdn,h -  Stress

 úl%shdj -  Strain

 hxudmdxlh -  Young's modulus

 fNaol m%;Hdn,h -  Breaking Stress

 iudkqmd;sl iSudj -  Proportional limit

 m%;Hdia: iSudj -  Elastic limit

 úrEmKh -  Shearing

 m%;Hdia: úNj Yla;sh-  Elastic Potential Energy

 ÿkq ksh;h -  Spring constant
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.=Kd;aul fhojqï (-

² rn¾má

² fy,slaiSh ÿkak

² ógr fldaÿj

² ;=,d ;eá

² mä lÜg,

² uhsfl%dógr bial=remamq wdudkh

we.hSu yd ;lafiarelrKh i|yd Wmfoia(-

fï i|yd my; i|yka ks¾Kdhl Wmfhda.S lr.kak'

² wd;;sh iy ú;;sh w;r iïnkaO;dj bosrsm;a lsrSu

² ÿkq ;rdoshla l%udxlkh ù we;s wdldrh úia;r lsrSu

² m%;Hdn,h iy úl%shdj w¾: oelaùu

² yqlaf.a kshuh bosrsm;a lsrSu

² m%;Hdn, - úl%shd igykla wdOdrfhka iudkqmd;sl iSudj m%;Hdia: iSudj iy fNaol

,laIh úia;r lsrSu

² hxudmdxlh w¾: oelaùu

² hxudmdxlh yd m%;Hdia: úNj Yla;sh wdY%s; ir, .eg¨ úi|Su

² bosrslsrSï ;dlaIKfha oS hxudmdxlh wdY%s; .Kkhkaf.a jeo.;alu fmkajd oSu

² úúO wjYH;d i|yd .e<fmk lïì o`vq iy fldkal%SÜ lKqj, m%udK ;lafiare lsrSu

'
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ksmqK;dj 3 ( ksYap, iy p,s; jk ;r, ms<sn| oekqu tosfkod cSú; wjYH;d iy

;dlaIKsl lghq;= i|yd fhdod .kshs '

ksmqK;d uÜgu  3'1 ( ksYap, j mj;sk øj ms<sn| wkafõIKh lsrSu i|yd wod< uQ,O¾u iy

kshu fhdod .kshs'

ld,Éfþo .Kk ( 13

bf.kqï M, ( ² >k;ajh iy idfmalaI >k;ajh hk mo meyeÈ,s lr Ndú; lrhs'

² øjiaÓ;s —mSvkh˜ i|yd m%ldYkh Ndú; lrhs'

² mSvk iïfma%IKh meyeos,s lsrSu iy Ndú; lsrSu isÿlrhs'

² jia;=jla øjhl .s,S mj;sk m%udKh wkqj .=re;aj flakaøfha fjkia

ùu mrSlaId lrhs'

² l%shdldrlula weiqfrka wdlsñäia uQ,O¾uh i;Hdmkh lrhs'

² ;r, ;=< oS jia;=jla  bms,S mej;Sfï wjYH;dj meyeos,s lrhs'

² W;ama,djl;d flakaøh y`ÿkajd fohs'

² isria j bms,Sfï wjYH;d úia;r lrhs'

mdvï ie,iqï i|yd Wmfoia(

² tl u m%udKh yd tl u yevfhka hq;a úúO øjHj,ska ;ekQ >k jia;= lsysmhla f.k

tajdfha ialkaOj, fjki fmkajd msúiqula ,nd .kak'

² hï øjHhl tall mrsudjla i;= ialkaOh tu øjHhg wkkH .=Khla nj fmkajd oS th

>k;ajh f,i y`ÿkajkak'

²
m

d
v

  iïnkaO;dj bosrsm;a lr" >k;ajfha iïu; tallh kgm-3 nj fmkajd fokak'

² hï øjHhl >k;ajh" c,fha >k;ajh yd iei|Sfï jeo.;alu fmkajd fokak'

² hï øjHhl >k;ajh" c,fha >k;ajhg ork wkqmd;h tu øjHfha idfmalaI >k;ajh

f,i y`ÿkajkak'

idfmalaI >k;ajh  =
   øjHfha >k;ajh

 c,fha >k;ajh

=
w

d

d

² wkqmd;hla neúka idfmalaI >k;ajhg tall fkdue;'

² idfmalaI >k;ajh ÿka úg tu w.h c,fha >k;ajh jk 1000 ka .=K lsrSfuka øjHfha

>k;ajh,efnk nj fmkajd fokak'

d = idfmalaI >k;ajh x 1000

² fmd,af;,a" whsia" hlv jeks nyq, j Ndú; jk øjHj, >k;aj c,fha >k;aj iu.

iei|Sug isiqka fhduq lrkak'
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² mSvkh yd øjiaÓ;s mSvkh meyeÈ,s lrñka idlÉPdj fufyhjkak'

² tall j¾.M,hla u; thg ,ïnl j l%shd lrk n,h mSvkh f,i y`ÿkajkak'

²
F

P
A

  iólrKh y÷kajd oS mSvkfha tall Nm-2 nj;a th meial,a ^Pa& f,i y`ÿkajk

nj;a fmkajd fokak'

² mSvkh uekSug m%dfhda.sl j Ndú; flfrk mm Hg , atm, Bar jeks tall y`ÿkajd fokak'

1 bar = 105 Pa = 1 atm = 760 mmHg

² øjia:s;s mSvkh meyeÈ,s lsÍug my; l%shdldrlu lsÍug isiqkag wjia:dj i,id fokak'

² øjhla ;=< úúO uÜgïj, mSvkh fjkiajk wdldrh mrSlaId lsrSug my; oelafjk

l%shdldrlu isÿ lrkak'

² 70 mm m%udKfha úIalïNh iys; PVC nghl tla fl<jrla jid fïih u; ;nkak'

rEmfha mrsos úúO Wiska isÿre úo ngh c,fhka mqrjkak' ^úYd, m%udKfha ma,diaála  îu

fnda;,hla jqj o .; yels h'& tla tla isÿfrka c,h msg jk fõ.h ksrSlaIKhg bv

fokak'

² my<g h;a u fõ.h jeä ùug fya;=j c,fha mSvkh nj fmkajd fokak'

² ksi, øjhla u.ska we;s lrk mSvkh fyj;a øjia:s;s mSvkh flfrys n,mdk idOl f,i

øj lf`oa Wi ^h&" øjfha >k;ajh ^& iy tu ia:dkfha .=re;ajc ;ajrKh ^g& y`ÿkajd oS

²   P = hg  iólrKh bosrsm;a lr" øjia:s;s mSvkh wdY%s; ir, .eg,q úioSug fokak'

² jdhqf.da,Sh mSvkh hkak meyeÈ,s lrñka m%dfhda.sl l%shdldrlu isÿ lrkak'

² øjhl hï ,laIHhl mSvkh Bg by<ska we;s øj l| u.ska we;s lrkakd fia u hï

,laIHhl mSvkh flfrys Bg by<ska we;s jdhq l| u.ska o n,mEula we;s flf¾'  fuu

mSvkh jdhqf.da,Sh mSvkh f,i ye|ska fõ'

² jdhqf.da,Sh mSvkh uekSug riosh jdhqmSvkudkh fyj;a riosh nefrda ógrh Ndú; l<

yels nj fmkajd fokak'
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² jdhqf.da, 1l mSvkh u.ska nefrdaógrfha ñ,sógr 760 la Wi riosh l|la ord isák neúka

P = hg  Ndú; lr" tu mSvkh meial,aj,ska .Kkh lrjkak'

² jdhqf.da,Sh mSvkh P
0 
f,i .;a úg >k;ajh jQ øjhl ksoyia øj mDIaGfha isg h

.eUqrlska jQ ,laIHhl mSvkh i|yd" P = P
0 
+ hg  iólrKh bosrsm;a lrkak'

² ;dlaIKsl lghq;=j, oS mSvkh uekSug nyq, j Ndú; lrk WmlrKhla f,i" mSvk

wdudkh ̂ Pressure Guage& y`ÿkajd fokak'

² r: jdyk frdaoj,g jdhq iïmSvl u.ska iq<x .eiSfï oS;a" reêr mSvk udk Ndú;fha oS;a"

wdudk mSvkh uefkk nj fmkajd fokak'

² ksrfmalaI mSvkh ,efnkqfha wdudk mSvkhg jdhqf.da,Sh mSvkh tl;= l< úg nj

fmkajd fokak'

² P = P
0 
+ hg wdY%s; ir, .eg,q úi|Sug fokak'

² mSvk iïfm%aIKh ms<sn| meial,a uQ,O¾uh bosrsm;a lrkak'

zzixjD; Ndckhl we;s wiïmSvH ;r,hl hï ,laIHhl oS we;s lrkq ,nk mSvkh

;r,fha iEu ia:dkhlu;a" ;r,h wvx.= n`ÿfka ì;a;s u;;a iudk j iïfm%aIKh fõZZ

hkak meial,a uQ,O¾uhhs'

² yrialv fjkia isrskac folla iy fia,hska nghla f.k ;kd .;a wegjqula u.ska mSvk

iïfm%aIKh wdo¾Ykh lrkak' l=vd n,hla fhdod jeä Ndrhla Tijd ;eîug fujeks

wegjqula fhdod .; yels nj fmkajd fokak'

760 mm
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F
P

A


mSvk iudk lsrSu u.ska" 
1 2

1 2

F F

A A
  nj fmkajd fokak'

² meial,a uQ,O¾uh ;dlaIKsl f,i fhdod .efkk wjia:dj,g WodyrK f,i my;

oelafjk Ndú;hka úia;r lrkak'

² ødj ;srsx. moaO;s

² ødj celal=j

² fiajd ia:dkj, jdyk tiùu i|yd fhdod .kakd wdfrdayl

² neflda hka;% jeks nr jdyk

² Wvql=re f;rmqu ksÍlaIKh lsÍug my; l%shdldrlu bÈßm;a lrkak'

² . , a l egh l a k Q, l sk a . eg . i d k sõgk a ÿk q ; r dosh l  t , a, k ak '  t y s mdGdxl h  w
1 
igyka

lr .kak'

² .,a legh c, Ndckhl c,h ;=<g fifuka my;a lr mdGdxl ksrSlaIKhg bv fokak'

² mdGdxlh wvq ùug fya;=j Wvql=re f;rmqu nj fmkajd oS .s,S we;s mrsudj wkqj Wvql=re

f;rmqu fjkia jk whqre fmkajkak'

w
1

w
2



15

² .,a legh c,fha iïmQ¾Kfhka .s,S we;s úg ÿkq ;rdos mdGdxlh w
2 
igyka lr .kak'

² Wvql=re f;rmqu u = w
1 
- w

2 
nj fmkajd fokak'

² Wvql=re f;rmqu úia:dms; ;r, mrsudfõ nrg iudk nj fmkaùug my; oelafjk

l%shdldrlfuys ksr; lrjkak'

² .,a legh jd;fha t,a,S mj;sk úg ÿkq ;rdos mdGdxlh w
1 
igyka lr .kak'

² úia:dmk n`ÿfka msgdr k<hg my<ska îlrhla ;nd bf,lafg%dksl ;=,dj Y+kH iSreudrejg

ilid .kak'

² .,a legh úia:dmk n`ÿk ;=< iïmQ¾Kfhka c,fha .sf,k fia t,ajd ÿkq ;rdos

mdGdxlh w
2
iy bf,lafg%dksl ;=,dfõ mdGdxlh w


igyka lr .kak'

úia:dms; ;r, mrsudfõ nr = w

Wvql=re f;rmqu = (w
1 
- w

2
)

w
1 
- w

2
w.h w g iudk ùfuka úia:dms; ;r, mrsudfõ nrg iudk Wvql=re f;rmqula

l%shd lrk nj fmfka'

² wdlsñäia uQ,O¾ufhka m%ldY jkafka fuh nj fmkajd oS wdlsñäia uQ,O¾uh bosrsm;a

lrkak'

² wdlsñäia uQ,O¾uh

zzksi, ;r,hl hï jia;=jla iïmQ¾Kfhka fyda w¾O jYfhka .s,S mj;sk úg

 ;r,h u.ska jia;=jl we;s lrkakd jQ Wvql=re f;rmqu jia;=j u.ska úia:dms; ;r,

mrsudfõ nrg iudk fõ' zz

² hï jia;=jla øjhl bms,S mej;Sug kï tys nr Wvql=re f;rmqug iudk úh hq;= nj

fmkajd fokak'

² jia;=jla ;r,hl bms,S mej;sh yels wdldr folg wod< n, iu;=,s;;dj ie,lSfuka

^m g = u& uOHkH >k;aj iïnkaO;d my; mrsos bosrsm;a lrkak'

v

w
1

w
2

bf,lafg%dksl
;=,dj

úia:dmk
n÷k
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m g = u m g = u

m g = v g m g = v' g

v d  = v  v d  = v' 

 d   =      v  >  v' ksid

  d  < 

d f,i olajd we;af;a jia;=fõ uOHkH >k;ajhhs'

² hï jia;=jla l=yr iys; j ;ekSfuka uOHkH >k;ajh wvq l< yels nj fmkajd fokak'

² W;ama,djl;d flakaøh y\qkajd fokak

² øjj, >k;aj iei£ug Ndú; lrk WmlrK f,i øjudkh" laISrudkh y÷kajd fokak

uQ,sl joka $ ixl,am ^Keywords&

 >k;ajh -  Density

 idfmalaI >k;ajh -  Relative density

 mSvkh         -  Pressure

 mSvk iïfm%aYKh     -  Transmission of pressure

 Wvql=re f;rmqu -  Upthrust

we.hSu yd ;lafiarelrKh i|yd Wmfoia(-

  ² >k;ajh iy idfmalaI >k;ajh hk mo meyeÈ,s lr Ndú; lrhs'

² øjiaÓ;s —mSvkh˜ i|yd m%ldYkh Ndú; lsrSu

² mSvk iïfma%IKh meyeos,s lsrSu iy Ndú; lsrSu

² jia;=jla øjhl .s,S mj;sk m%udKh wkqj .=re;aj flakaøfha fjkiaùu

mrSlaId lsrSu

² l%shdldrlula weiqfrka wdlsñäia uQ,O¾uh i;Hdmkh lsrSu

² ;r, ;=< oS jia;=jla  bms,S mej;Sfï wjYH;dj meyeos,s lsrSu

² W;ama,djl;d flakaøh ye|skaùu

² isria j bms,Sfï wjYH;d úia;r lsrSu
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ksmqK;d uÜgu 3'2 ( ;r, m%jdy wkafõIKh lsrSu i|yd wod< uQ,O¾u yd kshu fhdod .kshs.

ld,fþo .Kk ( 13

bf.kqï M, ( ² úúO ;r, m%jdy wdldr úia;r lrhs' ^wdl+,-wkdl+,, ika;;sl -

wika;;sl&

² ;r, m%jdyhl m%fõ.h iy j¾.M,h fhdod .ksñka m%jdy Ys>%;d

fidhd .kshs'

² m%dfhda.sl wjia:d meyeÈ,s lsÍu i|yd nzkq,s uQ,O¾uh fhdod .kshs'

² nzkq,s uQ,O¾uh Ndú;fhka ir, .eg¨ úi|hs' ̂ úNjh fjkia fkdjk

wjia:d i|yd&

mdvu ie,iqqï i|yd Wmfoia (

² ióm WodyrK weiqfrka ;r, m%jdy jk wdldr úia;r lr wdl+, iy wkdl+, m%jdy w;r

fjkialï fmkajd fokak'

² ;r, m%jdyhl m%fõ.h wvq jk úg wkdl+, ;;a;ajhg m;a jk wdldrh fmkajd oS" wkdl+,

f¾Ldj" m%jdy ngh hkdosh úia;r lrkak'

² yrialv A jQ k<hl V m%fõ.fhka ;r,hla m%jdy jk úg" m%jdy YS>%;dj AV u.ska

oelafjk nj fmkajd fokak'

² ika;;sl m%jdy y`ÿkajd fokak'

zz ;r, m%jdyhl hï ,laIHhla miq lrk ;r, wxY=jl m%fõ.h ld,h;a iu`. fjkia

fkdfõ kï tu m%jdyh ika;;sl m%jdyhla f,i ye|skafõ'zz

² ika;;sl m%jdyhla i|yd jk idka;H;d iólrKh ̂Equation of Continuity& fyj;a ika;;sl

m%jdy iólrKh bosrsm;a lrkak'

       A
1
V

1
 = A

2
V

2

V
1 
 =  A

1 
yrialvg ,ïnl j ;r,h .,k m%fõ.h

V
2 
 =  A

2 
yrialvg ,ïnl j ;r,h .,k m%fõ.h

 ika;;sl m%jdy iólrKh Ndú;fhka úi|Sug ir, .eg,q bosrsm;a lrkak'

 m%jdy nghl yrialv j¾.M,h wvq jk úg m%jdy m%fõ.h jeä jk nj by; iólrKhg

wkqj fmkajd oS tjeks m%dfhda.sl Ndú; fmkajd fokak'

Wod( 1& jdyk fiaoSug Ndú; lrk ngj, yrialv l=vd lr c,h fõ.j;a lsrSu

2& ksjil c, gexlsfha isg my<g t<k ,o k< l%ufhka isyska lsrSu



18

 ;r, m%jdyhl ia;r w;r we;s jk >¾IK n," ÿiai%dù n, f,i y`ÿkajd oS tajd

fkdie,lsh yels ;rï jk nj m%ldY lrkak'

 wkjr; ;;a;ajfha mj;sk wiïmSvH ;r,hl tall mrsudjla i;= pd,l Yla;sh  
21

2
ρv

u.ska oelafjk nj;a" tall mrsudjl we;s úNj Yla;sh g h f,i oelaúh yels nj;a

fmkajd fokak'

 zzÿiai%dù n, fkd.sksh yels ;rï jQ wiïmSvH ;r,hl wkjr; ;;a;ajfha mj;sk

wkdl=, m%jdyhl tlu wkdl=, f¾Ldj u; ́ kEu ,laIHhl mSvkfha;a" tall mrsudjl

úNj Yla;sfha;a" tall mrsudjl pd,l Yla;sfha;a" tl;=j ksh;hla fõzz hkak nzkQ,s

uQ,O¾uhhs' th  
21

2
P ρv ρgh   f,i iólrKhla u.ska oelaúh yels nj fmkajd

fokak'

 >k;ajh kï jQ ;r,hl tl u wkdl=, f¾Ldfõ msysá X  yd Y ,laIH folla i,ld"

2 2
1 1 1 2 2 2

1 1

2 2
P ρv ρgh P ρv ρgh    

 
nj 

 
fmkajd fokak'

 fuh Yla;s ixia:s;sh ms<sn| iólrKhla nj o fmkajd oS tlu úNj uÜgï mj;sk

wkdl+, f¾Ldjl ,laIH folla i|yd"   
2 2

1 1 2 2

1 1

2 2
P ρv P ρv   ,nd  .kak'

² my; oelafjk nzkQ,s uQ,O¾ufha fhoSï úia;r lrkak'

1& úisrs fmdïmfha l%shdj

2& .=jka hdkhl ;gqj, yevh ksid we;s jk tijqï n,h

3& nefuñka .uka lrk mkaÿjl .uka u. fjkia ùu

² nzkQ,s uQ,O¾ufhka úia;r l< yels isÿ ùï i|yd WodyrK fokak'

1& iq<s iq<`.la mj;sk wjia:dj, jid we;s ksfjil jy,h .e,ù hdu

2& ÿïrsh ud¾.h wi, isákafkl=g ud¾.fha ÿïrshla .uka lrk wjia:dfõ wix;=,s;

n,hla we;s ùu

3& ;=Uila ;=< cSùkag jd;dY%h we;s ùu

² nkaika odylh" OdkH .nvdj, jd;dY%h iemfhk wdldrh" fjkapqrs ógrh" ldìhqf¾grh

hkdosfhys l%shdjka o nzkQ,s uQ,O¾uhg wkqj úia;r l< yels nj fmkajd fokak'

V
2

V
1

Y

h
2

h
1

X

A
1

A
1
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² nzkQ,s uQ,O¾uh u.ska úia;r l< yels my; i|yka l%shdldrlïj, isiqka ksr; lrjkak'

1& lvodis má folla uqLh fomi ;nd ta w;rska jd;h msôk úg lvodis má <x ùu

2& jdhq iïmSvlfhka ksl=;a jk jdhq m%jdyhla wi, jdhq neÆkhla fyda msxfmdx

fnda,hla /|ùu

3& c, lrduhlska tk nghlg hál=rej iú l< mqkS,hla ;=< msxfmdx fnda,hla /|ùu

4& úoHd.drfha we;s nzkQ,s WmlrKhg úúO yev;, iúlr jdhq iïmSvlfhka tk

jd;h tfoig fhduq lsrSfuka we; sjk Wvql=re n,h wdo¾Ykh lsrSu

² m%jdy jk jdhq o wiïmSvH ;r, jk neúka ika;;H;d iólrKh iy nzkQ,s iólrKh

jdhq i|yd o fhosh yels nj ;yjqre lr fokak'

² nzkQ,s uQ,O¾uhg wkqj úi|Sug tl u úNj uÜgfï mj;sk m%jdyj,g muKla iSud

jk .eg,q bosrsm;a lrkak'

uQ,sl joka $ ixl,am ^Keywords) :

² wiïmSvH ;r, - Incompressible Fluid

² ÿiai%dù fkdjk ;r, - Non-viscous Fluid

² wkdl+, m%jdy - Streamline Flow

² wkdl+, f¾Ldj - Stream line

² m%jdy ngh - Flow tube

c,h

msxfmdx fnda,h
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² úNj Yla;sh - Potential energy

² pd,l Yla;sh - Kinetic energy

² ika;;H;d iólrKh - Equation of Continuity

.=Kd;aul fhojqï (

² jdhq iïmSvlh

² nzkQ,s WmlrKh

² mqkS,hla

² msxfmdx fnda,

² jdhq ne,qk

² lvodis má

² c, lrduhla

² nkaika odylh

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; oelafjk ks¾Kdhl Wmfhda.S lr.kak'

² wkjr; ;;a;ajfha mj;sk wkdl+, m%jdy úia;r lsrSu

² ika;;H;d iólrKh Ndú;fhka .eg,q úi|Su

² ika;;sl m%jdy iólrKfhka úia;r l< yels m%dfhda.sl fhoSï bosrsm;a lsrSu

² nzkQ,s uQ,O¾uh m%dfhda.slj fhdod .; yels wjia:d úia;r lsÍu

² nzkQ,s uQ,O¾uh weiqfrka ir, .eg,q úi|Su'

² nzkQ,s uQ,O¾uhg wkqj isÿ jk mdrsirsl isÿ ùï úia;r lsrSu
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ksmqK;dh 4 (  Y%S ,xldfõ ridhksl l¾udka; ms<sn| j úuid n,hs'

ksmqK;d uÜgu  4'1 (  ridhksl l¾udka;hl M,odhS;dj jeä lsÍug wjYH l=i,;d m%.=K

 lrhs'

ld,fþo .Kk (  13

bf.kqï M, ( ² ridhksl l¾udka;hl iajNdjh úia;r lrhs'

² f,dalfha m%Odk ridhksl l¾udka; kï lrhs'

² ridhksl øjH mßyrKfha§ ie,ls,su;a úh hq;= lreKq úia;r lrhs'

² 5M ixl,amh m%ldY lrhs'

²   5S ixl,amh m%ldY lrhs'

² ridhksl l¾udka; i|yd 5M iy 5S ixl,amhkays jeo.;alu úia;r

lrhs'

mdvï ie,iqï i|yd Wmfoia (-

² ksIamdok ls%hdj,sh fõ.j;a lrñka fõ.j;a wd¾Ól ixj¾Okhla we;s lr .ekSug we;s  jQ

keUqrej ksid" ridhksl úoHd ±kqu uyd mßudK ksIamdokhka i`oyd fhdod .ekSug keUqre

jQ nj idlÉPd lrñka mdvug msúfikak'

² ridhksl ksIamdok l%shdj,shla hkq wuqøjH" yd n, Yla;sh Wmfhda.S lr .ksñka kj

ixfhda. ksmoùfï uyd mßudK l%shdj,shla f,ig y÷kajd fokak'

² ridhksl l¾udka; wdY%s; j ridhksl úm¾hdihla isÿ ùu tys m%Odku ,laIKhls'

f,dalfha m%Odk;u ridhksl l¾udka; w;r wefudakshd" fldaiaála fidavd" i,a*shqßla

wï,h" yhsfv%dlaf,daßla wï,h  yd khsá%la wï,h wdY%s; j isÿ jk ridhksl m%;sl%shd

±laúh yels h'

² ridhksl øjH fndfyda úg úI odhl fyda udrdka;sl úI odhl úh yels ksid ksIamdok

ls%hdj,sh ukdj ie,iqï lsÍu" iqmÍlaIdldÍ j wLKav j mj;ajd f.k hdu jvd;a ie,ls,su;a

úh hq;= lreKq f,i olajñka ridhksl l¾udka;hl iajNdjh isiqkag meyeÈ,s lrkak'

² ridhksl ksIamdok i|yd fhdod .kq ,nk ixfhda. yd ksIamdokh lrkq ,nk ixfhda.

u.ska wys;lr n,mEï we;s úh yels neúka fuu ixfhda. .nvd lsÍu yd mßyrKh i|yd

úêu;a l%u wkq.ukh l< hq;= neõ fmkajd fokak' fuu ixfhda. ms<sn| ish¨ ;dlaIKsl

f;dr;=re wvx.= MSDS [Material Safety Data Sheet] mßyrKh lsÍug mqreÿ ùfï jeo.;alu

wjOdrKh lrkak' ksoiqkla f,ig fldaiaála fidavd i|yd MSDS f;dr;=re m;%sldjla

y÷kajd fokak'

 ² ridhksl ksIamdok i|yd fhdod .kq ,nk wuqøjH ixfhda.j, ixhq;sh" ixY=oaO;dj yd

fN!;sl .=Kdx. ^j¾Kh" >k;ajh jeks& ksr;=re j mÍlAId lsÍfï jeo.;alu meyeÈ,s

lrkak'

² wuqøjH ñY% lsÍfï § ñY% lrk wkqmd; yd ñY% lrk wkqms<sfj< b;d jeo.;a nj wjOdrKh



22

lrkak' ksoiqkla f,ig HCl ksIamdokfha § H
2
 yd Cl

2
 ksis wkqmd;hg ñY% fkdl< úg §

b;sß jk H
2 
m%udKh iE§ we;s HCl j,ska fjka lsÍu m%dfhda.sl j ÿIalr jk nj fmkajd

fokak'

² tfiau hï m%;sl%shdjla fõ.j;a yd wêl ;dmodhl kï tu m%;sl%shl úYd, m%udKhla tl

jr ñY% lsÍu ksid wêl ;dm m%udKhla flá ld,hla ;=< ckkh ùu fya;=fjka msmsÍï

fyda .sks .ekSï we;s úh yels neõ wjOdrKh lrkak'

² ixfhda.hla jrlg iaj,amhla f,iska m%;sl%shdj isÿ jk udOHhg tla lsÍu fujeks wk;=re

j<lajd .ekSfï tla Wml%uhla f,ig úia;r lrkak'

² ksIamdok l%shdj,shla i|yd wjYH iïm;a f,i uqo,a ^Money&" ñksia n,h ^Man Power&"

hka;% ^Machines&" l%ufõoh ^Method& iy wuqøjH ^Materials& y÷kajd fokak'

² ksIamdok l%shdj,shg wjYH idOl w;ßka b;d jeo.;a idOlh udkj iïm;hs'  udkj

n,Yla;sh$udkj iïm; iuia; ksIamdok l%shdj,sfha jeo.;a ld¾hhla bgq lrhs'  fï ksid

udkj iïm;a l<ukdlrKh jeo.;a wx.hls' ukao h;a wfkla ish¨ u iïm;a ksis f,i

mßyrKh lrñka l¾udka;hla id¾:l;ajh i|yd f.k hdug fidnd oyu yd wkd.;

mrïmrdj .ek hym;a wdl,amhla ;sîu w;HjYH neõ wjOdrKh lrkak'

² jev ìu ksis f,ig ixúOdkh lsÍfï oS kQ;k 5S ixl,am m%fhdackj;a nj;a w;S;fha mjd

jeä ìu M,odhS lsÍug úúO Wml%u bjy,a lr .;a nj;a i|yka lrkak'

² mqrd;k ksIamdok ls%hdj,Ska ^ù f.dú;ek" lu;a lghq;=& ukdj isÿ lsÍug fhdod .;a

wdpdrO¾uj, u kj úldYkh" 5S ixl,amh f,ig fhdod .ekSug we;s jQ keUqrej úia;r

lrkak'

² l¾udka; Yd,dfõ l%shdj,sh fldgia lsysmhlg fnod" fiajlhska Tjqkaf.a yelshdj wkqj

j¾. fldg ta ta fldgiaj,g wkqhqla; lsÍu jeo.;a nj fmkajd fokak'

² jHdmdr f,dalfha .kqfokq lrkq ,nk fmdÿ udOHh uqo,a ^Money& ksid l¾udka;hla

wdrïN lsÍug;a" th mj;ajd f.k hdug;a w;HjYH uQ,sl idOlh uqo,a nj fmkajd

fokak'

² ksIamdok l%shdj,s ld¾hlaIu f,i isÿ lsÍug hka;% ̂ Machines& wjYH nj fmkajd fokak'

fuys jdis wjdis idlÉPd lrkak'

² tl u ksIamdok l%shdj,sh tlsfklg fjkia wdldr ̂Methods& lsysmhlska isÿ l< yels neõ

iqÿiq WodyrKhla weiqfrka meyeÈ,s lrkak' thska jvd;a iqÿiq l%uh f;dard .ekSfï § Ôú;"

foam< yd mdßißl ydkSka isÿ fkdjk f,ig;a" n, Yla;sh" c,h yd wuqøjH ^Materials&

kdia;sh wju jk wdldrhg;a" m%;sls%hd fkdl< øjH m%;splS%lrKh lsÍu" wvq ksIamdok

msßjehla hgf;a ksIamdok ls%hdj,sh isÿ l< yels wdldrh ms<sn|j;a wjOdkh fhduq úh

hq;= nj;a meyeÈ,s lrkak'

² ksIamdok ls%hdj,sfha ksr; ù isák mqoa.,hka ksIAmdok ls%hdj,shg ksh,Sug we;s Wkkaÿj

jeä lsÍu" ksIamdok ls%hdj,sh ;=< isÿ úh yels jer§ï yd wvqmdvq myiqfjka y÷kd .ekSu"

wuqøjH kdia;sh yd hkaf;%damlrK wksis f,i jeh ùu uÕyrjd .ekSug YsCIKhla iys;

mßirhla yd m%ikak jevìula mj;ajd .ekSfï jeo.;alu meyeÈ,s lrkak'

² ksIamdok l%shdj,sh i|yd .=Kd;aul núka hq;a wuqøjH ^Materials& fhdod .ekSfï jdis

idlÉPd lrkak'  wuqøjH imhd .ekSfï myiq;dj l¾udka;h fkdlvjd lr f.k hdug

u. mdok nj fmkajd fokak'
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² wuqøjH f,i fhdod .kq ,nk iajdNdúl iïm;a ie,l+ úg" úYd, jYfhka ,nd .; yels

ùu" by< ixY=oaO;djlska hq;= ùu" myiqfjka <`.d úh yels ia:dkhl msysàu hk lreKq

jeo.;a jk nj wjOdrKh lrkak'

² m%Odk ridhksl l¾udka; i|yd fhdod .kq ,nk wuqøjH mqk¾ckkSh jk yd mqk¾ckkSh

fkdjk wuqøjH f,i j¾. lr olajkak'

² NH
3
 ksIamdokhg wjYH N

2  
jdhqj ,nd .kafka jdhqf.da,Sh jd;h øjlr ,efnk øj

ñY%Kfha jQ N
2 
yd O

2 
 Nd.sl wdijkh kï ls%hdj,sh u.ska fjka lsÍfuka h' túg NH

3 
ys

N
2  
kej; jdhq f.da,hg N

2 
pl%h Tiafia tla fõ' fï ksid NH

3
 ksIamdokhg fhdod .kq

,nk N
2  
jdhqf.da, jd;fhka ,nd .ekSu isÿ jqj;a th CIh ùug ,la fkdfõ' tu ksid

NH
3  
ksIamdokhg ,nd .kakd N

2  
mqk¾ckkSh jk m%Njhla f,ig meyeÈ,s lrkak'

² NH
3
 ksIamdokhg wjYH H

2  
jdhqj m%Odk jYfhka u ,nd .kafka kema;d keue;s fmfg%da,shï

yhsfv%dldnkh fyda N+ñ jdhqj f,ig fmdf<dj ;=< ksê.; ù we;s óf;aka ̂  CH
4 
& Wmfhda.S

lr f.k nj mjikak'

kema;d fyda óf;aka    yhsv%cka  +  ldnkafudfkdlaihsâ

fuu fmfg%da,shï ixfhda. ks¾udKh ùu jir lsysmhla jeks flá ld,hla ;=< isÿ

fkdjk w;r b;d §¾> ld,hla Tiafia fmdf<dj ;=< isÿ jQ úm¾hdi f,ig fuu ixfhda.

ks¾udKh ù we;s neúka fuu ixfhda. mqk¾ckkSh fkdjk ixfhda. f,ig y÷kajkak'

² mqk¾ckkSh fkdjk wuqøjH fjkqjg mqk¾ckkh jk wuq øjH weiqfrka ksIamdok ls%hdj,s

isÿ lsÍu flfrys wjOdkh fhduq lsÍu §¾> ld,Sk j jevodhS jk nj NH
3 
ksIamdokh

weiqfrka meyeÈ,s lrkak'

² yhsfv%dldnk ixfhda. u.ska yhsv%cka ,nd .ekSfï m%;sM,hla f,i tu ixfhda. ;=< ;snQ

ldnka wjidkfha CO
2  
f,ig jdhQf.da,hg tla jk nj;a th jdhqf.da,Sh CO

2 
uÜgu by<

hdu flfrys we;s iïnkaO;dj ksid f.da,Sh WKqiqu jeä lsÍu flfrys fyda tjeks

wdldrhg H
2 
ksmoùu i|yd odhl jk nj meyeÈ,s lrkak'

uQ,sl joka (Key Words)(

² ridhksl l¾udka; - Chemical Industries

² 5M ixl,amh - 5M concept

² 5S ixl,amh - 5S concept

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

  fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² f,dalfha m%Odk ridhksl l¾udka; ye|skaùu

² 5M yd 5S ixl,am ridhksl l¾udka;j,g wod< lr .ekSu
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ksmqK;d uÜgu 4'2 ( ridhksl l¾udka;hl§ m%;sl%shd l=àrh yd ;;a;aj ksis mßÈ hdukh

lrhs'

ld,Éfþo .Kk ( 10

bf.kqï M, ( ² m%;sl%shd l=àrh y÷kajhs'

² m%;sl%shd l=àrhl ;sìh hq;= wx. yd tajdfha jeo.;alu ,ehsia;=.;

lrhs'

² m%;sl%shd l=àrh ks¾udKh lsÍfï § ie,ls,su;a úh hq;= lreKq wjOdrKh

lrhs'

² m%;sl%shd l=àrh Ndú;fha § ie,ls,su;a úh hq;= lreKq  úia;r lrhs'

² ksIamdok l%shdj,sh m%Yia; lsÍu i|yd wkq.ukh l<hq;= l%shdud¾.

idlÉcd lrhs'

² ;;a;aj md,kfha jeo.;alu idlÉPd lrhs'

mdvï ie,iqï i|yd Wmfoia (

² ridhksl ksIamdok ls%hdj,shl b;du;a jeo.;a u tallh m%;sls%hd l=àrh nj fmkajd

fokak' m%;sls%hd l=àrh ksIamdok ls%hdj,shg wod< ridhksl m%;sls%hd isÿ lsÍug iqÿiq

wdldrhg ks¾udKh lr we;s neõ úia;r lrkak'

² m%;sl%shd l=àrh wdY%s; j wuqøjH ixfhda. /f.k hk k< moaO;s" m%Odk M,h fuka u w;=re

M, bj;a lsÍfï k< moaO;s yd ;dm yqjudre lsÍu yd m%;sl%shd ñY%Kh ñY% lrñka taldldr

ixhq;shla m%;sl%shd udOH ;=< mj;ajd .ekSu wdosh i|yd úfYaIs; Wml%u fhdod we;s nj

úia;r lrkak'

A( ) B( ) C( ) D( )l l l g  ;dmh

;dm cklh

lmdgh
ñY% lrk
WmlrKh

WIaK;ajudkh

mSvkudkh

lmdg
lmdgh

A( ) l
B( )l

M,h msgùuD(g)

C(l) M,h

fudagrh
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² m%;sls%hd l=àrh ;=< jQ m%;sls%hdj isÿ jk udOH ixhq;sh mj;ajd .ekSug WIaK;ajh taldldr

j uq`M udOHh mqrd u mj;ajd .ekSug ñY% lsÍfï ls%hdj,sh b;du;a u jeo.;a wx.hla nj

meyeÈ,s lrkak' tfia u ñY% lsÍfï ls%hdj,sfha id¾:l;ajh r|d mj;skqfha ta i|yd fhdod

.kq ,nk tallfha iajNdjh u; nj o tys iajNdjh yd yevh ;SrKh lsÍfï § m%;sls%hd

udOHfha ÿiai%dù .=Kh" m%;sls%hd l=àrfha úYd,;ajh jeo.;a idOl nj idlÉPd lrkak'

úúO yevhkaf.ka hq;a ñY% lsÍfï tall ms<sn| ksoiqka bÈßm;a lrkak'

² we;eï m%;sl%shd i|yd ;dmh ,nd Èh hq;= h' fujeks m%;sl%shdjla m%;sl%shd l=àrh ;=< isÿ

jk úg § b;d ld¾hlaIu j m%;sl%shd udOH mqrd taldldr Sj WIaK;ajh mj;ajd .ekSu

b;d jeo.;a h'

² we;eï m%;sls%hd ;dm odhl ksid m%;sls%hdj isÿ fj;a u m%;sls%hd udOHfha WIaK;ajh jeä ùu

isÿ fõ' WIaK;ajh jeä ùu m%;sls%hdfõ YS>%;dj jeä ùug fya;=jla jk neúka ksIamdok

ls%hdj,sh m%Yia; f,i mj;ajd .ekSug udOH ksh; WIaK;ajhl mj;ajd .ekSu jeo.;a nj

idlÉPd lrkak' ta i|yd m%;sls%hd l=àrfhka ;dmh bj;a lsÍug YS; c,h .,d hk k,

moaO;shlska iukaú; isis,k tallhla Ndú; lsÍfï jeo.;alu fmkajd fokak'

² tfuka u ld¾hlaIu j ;dmh bj;a lsÍug fkdyels jqjfyd;a m%;sl%shd  l=àrhg ̂ m%idrKh

ùu& msmsÍ hEu jeks wjodkï iy.; ;;a;aj we;s úh yels nj idlÉPd lrkak' tfia u

m%;sl%shd YS>%;dj fjkia ùu" w;=re m%;sl%shd isÿ ùfï m%jK;djla mej;Su wdoS fya;= ksid

ksIamdok l%shdj,sh wdY%s;j o .eg¨ we;s úh yels nj fmkajd fokak'

² ridhksl l¾udka;Yd,d wdY%s; j we;sjQ msmsÍï wd§ wk;=re yd Bg fya;= úh yels lreKq

ms<sn| j f;dr;=re /ia lsrSug yd jd¾;d bÈßm;a lsÍug YsIHhska Èßu;a lrkak'

WodyrKhla f,i fndamd,ays hqkshka ldnhsÜ wdh;kfha isÿ jQ fu;s,a whsfidihkhsâ kï

jQ udrdka;sl úI ridhksl øjH ldkaÿ ùu ksid isÿ jQ úkdYh idlÉPd lrkak'

² m%;sls%hd l=àrh ;=<g wuqøjH túh hq;= wkqms<sfj<" wuqøjH .,d tafï fõ.h" isis,a lsÍfï

fyda r;a lsÍfï YS>%;dj" m%;sls%hd l=àrh msrúh hq;= m%udKh yd m%Odk M, yd w;=re M, bj;a

lsÍfï YS>%;dj ms<sn| wjOdkh fhduq lsÍfï jeo.;alu meyeÈ,s lrkak'

² ksIamdok l%%shdj,shla ks;ru m%Yia; ;;a;aj hgf;a isÿ lrk nj wjOdrKh lrkak'

ksIAmdÈ;fha ;sìh hq;= .=Kdx. u; yd ta i|yd jQ ksIamdok úhou wju jk wdldrh u;

m%Yia; ;;a;ajh ;SrKh lrhs' tu ;;a;aj ksIamdok l%shdj,sh ld¾hCIu lsÍug;a iuia;

l%shdj,sfha M,odhs;dj jeä lsÍug;a jeo.;a jk nj fmkajd fokak'

² WIaK;ajh jeä lrk úg m%;sls%hdj fõ.j;a h' kuq;a jeä WIaK;ajhka kv;a;= lsÍu i|yd

jeä ;dmhla iemhsh hq;= neúka n, Yla;sh i|yd jQ msßjeh jeä ùfuka ksIamdokfha ñ,

jeä úh yels h' tfia u wvq WIaK;ajfha § m%;sls%hdj isÿ lrk úg n, Yla;sh i|yd msßjeh

wvq jqj o tf,i u WIaK;ajh wvq jk úg m%;sls%hd YS>%;dj o wvq jk neúka m%;sls%hdfõ

ld¾hCIu;dj wvq ùu isÿ fõ' fï ksid m%ñ;sfhka hqla; ksIamdokhkag wjYH msßjehla

mj;sk mßÈ ksIamdok ls%hdj,sfha ;;ajhka ̂ WIaK;ajh" mSvkh" ksIamdok Odß;dj& flfrys

wjOdkh fhduq lsÍu ms<sn| j idlÉPd lrkak'

² ksIamdok l%shdj,shla ie,iqï lsÍfï § wk;=re isÿ ùu je<elaùu i|yd mshjr .ekSu b;d

jeo.;a nj wjOdrKh lrkak' fï ksid ksIamdokd.dr wdY%s; j iEu l%shdldÍ;ajhla u ksis

f,ig kshdukh lsÍu yd ksÍCIKh lsÍu b;d jeo.;a nj wjOdrKh lrkak'
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² ksIamdok l%shdj,sh wdY%s; j m%Odk ridhksl wuqøjHj,g wu;r j we;eï úg m%;sl%shdj

fõ.j;a lsÍfï W;afm%arl fhdod .kakd nj o we;eï wjia:dj, § W;afm%arlfha l%shdldÍ;ajh

;j ÿrg;a jeä ÈhqKq lrk W;afm%arl j¾Ol fhdod .kakd nj o ksoiqka u.ska myokak'

ksoiqkla f,i wefudakshd ksIamdokfha È W;afm%arl j¾Ol f,ig K
2
O yd Al

2
O

3
 fhdod

.ekSu fmkajd fokak'  W;afm%arl j¾Ol hkq W;afm%arlhla fkdjk neõ wjOdrKh

lrkak'

² ksIamdok l%shdj,s u.ska mßirhg isÿ jk ydksh wju jk mrsos tajd ie,iqï lsÍu b;d

jeo.;a nj wjOdrKh lrkak'

² ksIamdok l%shdj,sh wjidkfha ksmojk ,o kj ridhksl ixfhda.fha ixY=oaO;dj yd

.=Kd;aul nj ms<sn| ;;a;aj jd¾;dj, jeo.;alu meyeÈ,s lrkak' fuu .=Kdx. m%udKd;aul

j uekSfï úúO Ys,am l%u we;s neõ úia;r lrkak'

uQ,sl joka (Key Words)(

² m%;sl%shd l=àrh - Reaction chamber

² ksIamdok l%shdj,sh - Manufacturing process

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

  fï i|yd my; i|yka ks¾Kdhl mokï lr .kak'

² m%;sl%shd l=àrh ks¾udKh lsrSfï oS ie,ls,su;a úh hq;= lreKq wjOdrKh lsrSu

² m%;sl%shd l=àrh Ndú;fha wLKav l%shdj,sh úia;r lsßu

² ;;a;aj md,kfha jeo.;alu idlÉPd lsÍu
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ksmqK;d uÜgu  4'3 ( ridhksl l¾udka;hl ksIAmdok l%shdj,shl kshe,Sfï mQ¾j iQodku

m%o¾Ykh lrhs'

ld,Éfþo .Kk ( 12

bf.kqï M, ( ² wuqøjHj, m%ñ;sh" wuqøjHj, wkqmd;h"ñY% lsÍu yd ;;a;aj md,kfha

jeo.;alu idlÉcd lrhs'

² inka ksIamdok l%shdj,sfha m%Odk mshjr úia;r lrhs'

² inka yd laId,l w;r fjki meyeos,s lrhs'

² ridhkd.drfha oS inka ksheoshla ksmojhs'

² ffcj ãi,a ksmoùfï l%shdj,sh úia;r lrhs'

² fmdiafmaÜ fmdfydr ksmoùfï l%shdj,sh úia;r lrhs'

² foaYSh jYfhka fmdiafmaÜ fmdfydr ksmoùfï jákdlu úia;r lrhs'

² ;Ska;j, wvx.= ix>gl kï lrhs'

² ;Ska; ksmoùfï uQ,sl mshjr úia;r lrhs'

² lvodis ksmoùfï l%shdj,sh úia;r lrhs'

mdvï ie,iqï i|yd Wmfoia (-

² ksIamdok ls%hdj,sh id¾:l f,i ie,iqï lr ksis f,i l<ukdlrKh lsÍu jeo.;a jk

w;r m%ñ;slrKhka i|yd WodyrKhla f,i ISO ;;a;aj iy;slh fláfhka y÷kajd

fokak'

² ksIamdos;h mdßfNda.slhdf.a wjYH;d yd mdßfNda.slhdf.a yd mßirfha wdrCIdj iqrlsk

wdldrhg m%ñ;s.; ù ;sîu jeo.;a h' fuu m%ñ;Ska i|yd Y%S ,xldfõ Ndú; SLS m%ñ;s

iy;slfhys jeo.;alu wjOdrKh lrkak'

² inka ksIamdok l%shdj,sh ms<sn| my; i|yka f;dr;=re idlÉPd lrkak'

² ikSmdrlaIl cSú;hla i|yd inka jeo.;a jk nj;a frÈ fia§u" jeäysáhkaf.a YÍrh

msßisÿ lsÍu yd <orejkaf.a YÍrh msßisÿ lsÍu i|yd fhdod .kq ,nk inka j¾. tlsfklg

fjkia nj;a úia;r lrñka inka ksIamdokfha jeo.;alu wjOdrKh lrkak'

² idudkHfhka inka f,ig y÷kajkafka fïo wï,j, ^È.= odu ldfndlais,sla wï,j,&

fidaähï ,jK neõ ridhksl jHQy u.ska úia;r lrkak'

² fïo wï, j, fidaähï ,jKfhys c,ldó ysila iy c,NS;sl yhsfv%dldnka j,a.hla we;s

nj úia;r lrkak'

c,NS;sl j,s.h           c,ldó ysi

² inka ksIamdokhg .kq ,nk m%Odk wuqøjH jkqfha fldaiaála fidavd (NaOH) yd Ydl fyda

i;a;aj f;,a nj;a tu f;,aj, wka;¾.; m%Odk ix>glh g%hs.a,sirhsâ nj;a myod

fokak'

² inka ksIamdokfha § fuu g%hs.a,sirhsâ wKq yd NaOH w;r m%;sl%shdfjka tu tiagr

nkaOk ì|S fïo wï,j, fidaähï ,jK yd .a,sifrda,a iE§u ief*dkSlrKh f,ig

             
COONa+
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y÷kajd fokak' fï i|yd 50] fldiaála fidavd ødjKhla Ndú; l< yels nj mjikak'

² inka ksIamdokfha § isÿ jk ridhksl m%;sl%shdj ief*dkSlrKhhs'  tys w;=re M,h

.a,sifrda,a nj úia;r lrkak'

² Ydl f;,a$i;a;aj f;,a yd c,Sh fldaiaála fidavd tlsfkl ñY% fkdjk ksid l,dm

folla f,ig mj;sk nj;a ief*dkSlrKfha § iEfok .a,sifrda,a c,Sh l,dmfha Èh jk

w;r inkaj, c, ødjH;dj wvq ksid c,Sh l,dmfhka fjka jk w;r c,h u; mdfjk

nj meyeÈ,s lrkak'

² iEfok inka ;=< hï m%udKhla .a,siÍka" m%;sl%shd fkdl< f;,a yd fldaiaála fidavd

;sfnk nj meyeÈ,s lrkak'

² fldaiaála fidavd ifï yd weiaj, ishqï mglj,g ydkslr ksid tu fldaiaála fidavd

WodiSk lsÍu jeo.;a nj fmkajd fokak'

² tlsfkl ñY% fkdjk øj l,dm folla w;r isÿ jk m%;sl%shdjla inka ksIamdokfha § isÿ

jk ksid wdrïNfha § fuu l,dm fol tlsfkl yd fyd¢ka ñY% lsÍu b;d jeo.;a h'

² .a,sifrda,a iys; c,Sh l,dmh yd inka fjka lsÍu jeo.;a mshjrla nj wjOdrKh lrkak'

² c,Sh l,dmh msßmyÿ lr .a,siÍka ,nd .; yels nj i|yka lrkak'

² c,Sh l,dmhg ̈ Kq ̂ NaCl& tla lsÍu u.ska c,Sh l,dmh ;=< Èhjk inka m%udKh wvq l<

yels w;r ̈ Kq ksid c, l,dmfha >k;ajh jeä ùu ksid b;d myiqfjka c, l,dmh u;

inka tlaùug i,iajd c, l,dmfhka inka fjka l< yels nj úia;r lrkak'

² fufia fjkalr .kakd inka wdY%s; j 30] muK c,h we;s nj o 70 oC g r;a l< úg tu

f;;a inka myiqfjka fmdïm l< yels ;;a;ajhg m;a l< yels nj o fmkajd fokak' tu

f;;a WKqiqï inka fmdïm lrñka m%;sl%shd l=àrfhka bj;a lsÍug yels nj úia;r lrkak'

² fufia fjka l< f;;a inkaj, wvx.= .a,sifrda,a m%udKh bj;a lsÍu i|yd kej;;a ¨Kq

ødjKhla iu. ñY% lrñka c,Sh l,dmhg .a,sifrda,a ixl%uKh ùug i,iajñka f;;a

inkays jQ .a,sifrda,a m%udKh wvq l< yels nj úia;r lrkak'

² .a,sifrda,a bj;a l< f;;a inka ;=< ,jK yd c,h we;s w;r flakaødmirKfhka fuu

c,Sh ,jK yd inka fjka l< yels nj idlÉPd lrkak'

² c, m%udKh wvq l< inka wdY%s; j hï m%udKhlg m%;sl%shd fkdl< fldaiaála fidavd ;sìh

yels h'  th WodiSk lssÍu msKsi  isÜßla wï,h fyda iqÿiq m%udKfhka Ydl f;,a ñY% lsÍu

isÿ lrk nj úia;r lrkak'

² wvq mSvkhla hgf;a r;a lrñka c,h bj;a lr f;;a inka úh<Su ̂vacuum drying& isÿ lrk

nj úia;r lrkak'

² úh<k ,o inka iu. msrjqï ldrl" j¾Kl yd iqj| ldrl ñY% lsÍfuka miq iqÿiq

yev.eiaùï yd weisÍï isÿ lrk nj úia;r lrkak'
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² ksIamdolhska úiska inkaj,g úúO .=Kdx. tla lsÍu msKsi yd ;r.ldÍ fjf<|fmd<

i|yd úúO Ydl f;,a fyda Ydl f;,a ñY%K fyda i;a;aj f;,a ñY%K Ndú; lrñka inka

ksIamdokh lrk nj idlÉPd lrkak'

² Y%S ,xldfõ idudkH fidaok inka ksIamdokhg fmd,af;,a fhdod .kq ,nk nj;a fujeks

inka ksIamdokd.dr Y%S ,xldfõ úúO m%foaYj, msysgd ;sfnk nj;a úia;r lrkak'

² my; .e,Sï igyk Wmfhda.Slr .ksñka ksIamdok ls%hdj,shla ;=< øjH m%;splS%lrKh

lsÍu" øjH fjka lsÍu i|yd úúO fN!;sl l%u ̂ flakaødmirKh&" ;d¾lsl l%uhka u.ska tla

tla mshjrhka iïnkaO lsÍu" m%ñ;shg wkql+, fkdjk kuq;a fjka l< fkdyels ridhksl

øjH wju lsÍug iqÿiq m%;sls%hd fhdod .ekSu ̂ ÿn, wï, u.ska fldaiaála WodiSk lsÍu& ksñ

NdKavfha fmkqu jeä lsÍug msrjqï ldrl" j¾Kl tla lsÍu wd§ Wmdh Wml%uhka fhdod

.; hq;= wdldrh meyeÈ,s lrkak'

w¨;a ,jK ødjKh

c,Sh l,dmh

,jK ødjKh

msrjqï

inka
^ksIamdos;h&

wdl,k øjH ^j¾Kl" iqj| ldrl&

f;;a inka

WodiSk l< ÿn, wï, inka

flakaødmirKh
c,Sh ,jK

l,dmh

úh<s inka

.a,siÍka bj;a l<
f;;a inka

f;,a ñY%Kh fldaiaála fidavd ødjKh

msßmyÿ fkdl<
inka

.a,siÍkaief*dkSlrKh

m%;sl%shd l=àrh

wvq mSvk ;;a;aj
hgf;a úh<Su

>
<

<
<

<
<

<
<

<

<

< <

>

>

<<

>

<
>

>

.a,sifrda,a iys;
,jK ødjKh

,jK ødjK

>

isÜßla wï,h<
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² CId,lj, o c,ldó ysila yd yhsfv%daldnksl c,NS;sl j,a. m%foaYhla we;;a c,ldó

ysfiys i,af*aÜ ldKAvhla we;s neõ fidaähï f,darhs,a i,af*aÜ u.ska meyeÈ,s lrkak'

||
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² fuu fidaähï f,drhs,a i,af*aÜ CIqø Ôù l%shdldrlï yuqfõ ÔrKh fkdùu ksid mßir

ÿIlhla ùu wjdishla nj meyeÈ,s lrkak'

² fidaähï f,darhs,a fnkaiSka i,af*dfkaÜ CIqø Ôù l%shdldrlï yuqfõ ÔrKhg ,la jk

ksid mdßißl .eg¨ we;s lsÍug fya;= fkdjk nj i|yka lrkak'

3
| ||

-
3 2 9

||

  CH O

CH (CH ) CH          S O Na
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² my; i|yka mshjr wkq.ukh lr inka ksheÈhla ms<sfh, lrkak'

² mßudj 100 ml îlrhg Ydl f;,a 5 g uek .kak' thg t;fkda,a 15 ml yd 20] (w/

w %) NaOH ødjKhl 15 ml tla lrkak' fuu ødjKh b;d fyd¢ka  l+re.dóka r;a

lrkak' ia;r fol fkdfmkS hk ;=re r;a lrkak' ^fndfyda úg ñks;a;= 30 muK

fõ,djla r;a lsÍug isÿ fõ'&  fuúg ødjKh fyd|ska mdroDYH úh hq;= h' r;a lrk úg

oS jdIamSlrKh ksid mßudj ie,lsh hq;= ;rï wvq ùula jqjfyd;a c,h yd t;fkda,a iu

mßud ñY%Khla u.ska kej;;a wdrïNl mßudj olajd m%;sl%shd ñY%Kfha mßudj ilikak'

² ix;Dma; NaCl ødjKfhka 50 ml mßudjla 250 ml  îlrhlg uek .kak' ief*dkSlrKh

wjika jQ miq tu m%;sl%shd ñY%Kh ix;Dma; NaCl  ødjKhg tl;= lrkak' fuúg

fyd|ska l+re .dñka ñY% lrkak'  bka miq whsia j;=r fødaKshla ;=< îlrh nyd isis,a ùug

bv yßkak'

² fmryka lvodishla yd nQlak¾ mqkS,hla Ndú; lr ßla; ̂ vacuum& lrñka ødjKh fmrd

inka fjka lr .kak' fjka l< inka úh<Sug ;nkak'

² fuu l%uhg ld¾ñl j inka ksIamdokhla lsÍfï fhda.H;dj by; .e,Sï igyk iu.

ii|ñka idlÉPd lrkak'

² ffcj ãi,a ksIamdokh ms<sn| j my; i|yka lreKq wkqidrfhka idlÉPdjla fufyhjkak'

² fmfg%da,shï bkaOk mqk¾ckkh fkdjk iïm;a f,ig ye|skaùu

² fmfg%da,shï iïm; f,dj mqrd taldldÍ j jHdma; j ke;s ksid;a kQ;k udkj YsIAgdpdrfha

m%Odk n, Yla;s iemhqu fmfg%da,shï bkaOk ksid;a foaYmd,k" wd¾Òl yd iudÔh

.eg¨ /ilg o fuu fmfg%da,shï iïm; fya;= ù we;s nj

² mqk¾ckkh fkdjk iïm;a f.da,Sh jYfhka mßfNdackh lrk úg oS tajd laIh ùu isÿ

jk w;r tu iïm;a laIhùu i|yd jQ y¾nÜ jdoh (Herbert Theory) fláfhka y÷kajkak'

² mqk¾ckkh fkdjk iïm;la jQ fmfg%da,shï bkaOk ñksid mßfNdackh lrk rgdj

u; fmfg%da,shï bkaOk ksIamdÈ;h Wmßuhla lrd meñfKk nj;a miqj ksIamdÈ;h

l%ufhka wvq jk nj y¾nÜ jdofha uQ,sl wx.hhs'
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² fuu jdoh u; tï'fla' y¾nÜ úiska weußld tlai;a ckmofha fmfg%da,shï f;,a

ksIamdÈ;h jir 1965-1970 w;r jljdkqfõ § Wmßuhg m;a jk njg wkdjels m< lrk

,§' tu wkdjelsfha ksjerÈ;dj ;yjqre úh'

² jir 1995g miqj fuu jdofhka bÈßm;a l< wkdjelsj, ksjerÈ;dj wvq ùula isÿ ù

we;' thg fya;=j kj ;dlaIKh" f.da,Sh foaYmd,ksl idOl yd kj iïm;a fidhd

.ekSu neõ i,lhs'

² fmfg%da,shï bkaOk mqk¾ckkh fkdjk ksid th laIh jk hq.hla t<efUk nj fmdÿ

ms<s.ekSu nj olajkak'

² fmfg%da,shï bkaOk oykh ksid jdhq f.da,fha  CO
2
 m%udKh jeä ùu ksid isÿ jk

mdßißl .eg¨ idlÉPd lrkak'

² fuu fya;= ksid mqk¾ckkh jk iïm;a (Renewable raw materials) ms<sn| wjOdkh jeä

fjñka we;s nj fmkajd fokak'

² ffcj ãi,a i|yd jQ wuqøjH mqk¾ckkh jk iïm;la jk ksid th oykh lsÍu

jdhqf.da,hg w¨f;ka CO
2
 tla lsÍug fya;= fkdjk nj myod fokak'

² fï i|yd wjYH fu;fkda,a fmfg%da,shï l¾udka;fha ,efnk ixfhda. weiqßka ksmojk

ksid tjeks ffcj ãi,a 100] u mqk¾ckkh jk iïm;a weiqfrka ksmojk ffcj ãi,a

fkdjk nj i|yka lrkak'

² ldfndayhsfâ%Ü ixfhda. laIqø Ôú meiSu u.ska ksmojk ffcj fu;fkda,a fhdod .ksñka

100] mqk¾ckkh jk iïm;a fhdod f.k ffcj ãi,a  ksmoùu flfrys wjOdkh fhduq

ù we;s nj i|yka lrkak'

² ffcj ãi,a hkq os.= odu ldfndlais,a wï,j, fu;s,a tiagr neõ y÷kajd fokak

Fatty Acid Methyl Ester (FAME) 3
||
C O CH

O

 

yhsfv%daldnka j,s.h

fmfg%da,shï

ksIamdÈ;h

ld,h
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² Ydl f;,aj, we;s g%hs.a,sirhsâ yd fu;fkda,a m%;sl%shd lsÍfuka fuu ffcj ãi,a ksmoúh

yels nj mjikak' th g%dkaiatiagÍlrK m%;sl%shdjla f,ig y÷kajd fokak'

² ffcj ãi,a ksIamdokfha m%Odk w;=reM,h .a,sifrda,ah'

² .a,sifrda,a yd fu;s,a tiagr ixfhda. tlsfkl ñY% fkdjk ksid ia;r fjka fõ' tksid

fuu l,dm fol myiqfjka fjka l< yels nj i|yka lrkak'

² W;afm%arl f,ig  NaOH Ndú; lrk úg oS .eg¨ we;s úh yelsh' Ydl f;,aj, ksoyia

ldfndlais,sla wï, jeämqr we;akï tajd  NaOH iu. m%;sls%hd lsÍfuka inka we;s jk

nj;a tu inka we;s ùu ksid W;afm%arl ls%hdjg ndOd we;s ùu;a" ñY% lsÍfï oS fmK we;s

ùu;a fya;=fjka ksIamdok ls%hdj,shg ndOd we;s fõ'

² Ydl f;,aj, ksoyia ldfndlais,sla wï, m%udKh jvd;a my< úh hq;= nj meyeos,s lrkak'

² Ydl f;,aj, weisâ wxlh (Acid value) uekSu u.ska ksoyia ldfndlais,sla wï, ms<sn|

ñkqula ,nd .; yels nj fmkajd fokak'

² weisâ wxlh u.ska Ydl f;,a 1 g ys wka;¾.; ksoyia fïo wï, m%udKh WodiSk lsÍug

wjYH KOH m%udKh olajk w;r tys tall mgg-1  nj meyeos,s lrkak'

² ksoyia fïo wï, (FFA) m%udKh 2'5 (w/w %) g jvd wvq kï W;afm%Arl ls%hdjg ndOd we;s

fkdjk nj i|yka lrkak'

² ksoyia fïo wï, m%udKh 2'5] g jvd jeä kï th iu. fu;fkda,a ñY% lr ksoyia fïo

wï,j, fu;s,a tiagr MEFA njg m;a lsÍfuka miqj ffcj ãi,a ksmoùug fhdod .;

yels nj úia;r lrkak'

² W;afm%arl f,ig NaOH Ndú; lrk úg oS th fu;fkda,a ;=< osh lrkq ,nhs'

² m%;sls%hdfõ M,odj jeä lsÍug jeämqr fu;fkda,a fhdod .kakd nj i|yka lrkak'

² m%;sl%shd l=àrh ;=< m%;sl%shdj isÿ ùfuka miq >k;ajh jeä .a,sifrda,a iys; ia;rh my<

ia;rh f,ig o ffcj ãi,a  by< ia;rh f,ig o mj;sk nj i|yka lrkak'

² flakaødmidÍ l%uhla u.ska fuu ia;r fjka l< yels nj meyeos,s lrkak'

² m%;sl%shdfjka iEfok inka fuu ia;r fol u wdY%s; j wmøjHhla f,ig we;s nj i|yka

lrkak'

² óg wu;r j m%;sl%shdjg iyNd.s fkdù b;sß jk fu;fkda,a" m%;sl%shd fkdl< f;,a yd

W;afm%arlh o fuu ia;r foflys u wmøjH f,ig we;s nj i|yka lrkak'

² ffcj ãi,a ;=< we;s fu;fkda,a bj;a lsÍug r;a lrñka jdIAm lrk w;r tu jdIamh

kej; >kSNjkh lr ,nd .kakd fu;fkda,a kej;;a ffcj ãi,a ksIamdokhg fhdod

.kakd nj meyeos,s lrkak'

² fu;fkda,a bj;a lsÍfuka miq ffcj ãi,a ;=< ;jÿrg;a wmøjH jYfhka .a,sifrda,a yd

W;afm%Aarl we;akï tu ffcj ãi,a ;=<ska c,h nqnq<kh lsÍu" tajd msßmyÿ lsÍfï tla

l%uhla f,i y÷kajd fokak'
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² wjidkfha oS ffcj ãi,a úh<d tys we;s c,h bj;a lrk w;r fmÍu u.ska >k wxY+

we;akï tajd bj;a lrk nj i|yka lrkak'

² msßmyÿ fkdl< .a,siÍka msßmyÿ lrñka tys jQ fu;fkda,a kej;;a ffcj ãi,a ksmoùug

fhdod .; yels nj myokak'

² úiu cd;Sh W;afm%arl f,ig MgO, ZnO yd SnO
2 
fhdod .; yels nj;a tu.ska inka

ksmoùu wju lr .ksñka ffcj ãi,a ksIamdok ls%hdj,sfha ld¾hlaIu;dj yd M,odj

o jeä lr .; yels nj úia;r lrkak'

² ffcj ãi,a úúO wdldrhg j¾;udkfha Ndú; lrk nj i|yka lrkak' B
100

 hkq

fmfg%da,shï ãi,a ñY% fkdl< msßisÿ ffcj ãi,a njo  B
20'

, B
5 '
yd B

2
hkq fmfg%da,shï

ãi,a ñY% l< jdKsc ffcj ãi,a nj úia;r lrkak'

² ksoiqka f,ig ffcj ãi,a 20] la o" fmfg%da,shï ãi,a 80] la o ñY% l< úg oS B
20'
f,ig

j¾. lrk nj i|yka lrkak'

² ;Ska; ksIamdokh ms<sn| my; i|yka lreKq isiqka iu. idlÉPd lrkak'

² ;Ska; ksIamdok ls%hdj,sfha oS ridhksl m%;sl%shd isÿ fkdjqj o úúO wdldrfha ridhksl

øjH mokï jQ l¾udka;hla nj i|yka lrkak'

² ;Skak ksIamdok ls%hdj,sfha oS myiqfjka ñY% fkdjk ixrpl iaa:dhSj mj;sk mßos ñY%

lsÍu uQ,sl u ls%hdj,shla f,i meyeos,s lrkak'

² ;Ska;j, .,d hdfï .=Khg fya;=j ta i|yd fhdod .kakd ødjlh nj meyeos,s lrkak'

² f;;a ;Ska; mg,h fyd|ska úh<Sfuka miqj we;s jk oeä úh<s mg,h i|yd fya;=j

;Ska; ksmoùug fhdod .kakd nyq wjhúl nj wjOdrKh lrkak'

² ;Ska;j,g úúO j¾K ,nd .ekSu msKsi j¾Kl Ndú; lrk nj i|yka lrkak'

² ;Ska;j, úúO .=Kdx. m%Yia; uÜgug .ekSug wdl,k ixfhda. (additives) fhdod .kq

,nk nj mjikak'

² ;Ska; ksIamdokfha oS ødjlh" nyq wjhúl øjH ̂ ne÷ï ldrlh / binder &" wdl,k øjH yd

j¾Kl uQ,sl jYfhka fhdod .kakd w;r ødjlh 30] - 80] mrdihl o ne÷ï ldrlh

20] - 60] w;r mrdihl o j¾Kl 2] - 40] w;r mrdihl o yd wdl,k øjH 0] - 5]

w;r mrdihl o mj;sk nj i|yka lrkak'

² ødjlh yd nyq wjhúlh u.ska ;Ska; ødjKhg wjYH ÿiai%dù .=Kh ,nd fok nj

meyeos,s lrkak'

² tku,a ;Ska; wdf,am lsÍfuka miqj úh<s oeä ia;rh ks¾udKh jkafka nyq wjhúl

wKq tlsfklg <x ù weisÍu fyda tu wKq w;r yria nkaOk ks¾udKh ùu;a yd ødjl

wKq jdIAm ù hdu;a hk fya;= ksid nj myod fokak'

² fuu nyq wjhúl wKq mDIAGhg ;oska wef,k w;r tu nyq wjhúl wKq u.ska j¾Kl

wKq r|jd .kq ,nk nj myokak'

² j¾Kl øjH wldnksl fyda ldnksl ixfhda. jk w;r fïjd ishqï wxY= iajrEmfhka

we;s nj meyeos,s lrkak'

² j¾Kl jeä jQ úg oS úh<s ;Ska; mg,h os,sfik iq¨ nj wvq r¿ mDIaGhla jk w;r

j¾Kl wvq lr ne÷ï ldrlh jeä l< úg oS úh<s ;Ska; mg,h os,sfik iqug mDIAGhla

njg m;a l< yels nj meyeos,s lrkak'

² jvd;a iqÿ j¾Khla ,nd .ekSug ghsfÜkshd (TiO
2
) j¾Klh fhdod .kakd nj i|yka

lrkak'

² ødjlh f,i c,h fhdod we;s ;Ska; bu,aIka ;Ska; f,ig o ldnksl ødjl fhdod we;s

;Ska; tku,a ;Ska; f,ig o fjf<|fmdf<a we;s nj meyeos,s lrkak'
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² tku,a ;Ska; úh<sfï oS jdhqf.da,hg ldnksl ødjl jdIamh tl aùu jdhqf.da, ¥IKhg

fya;= jk nj o bu,aIka ;Ska; u.ska jk jdhqf.da, ¥IKh wju nj o i|yka lrkak'

² j¾Klj,g wu;r j msrjqï øjH (fillers) tla lrk nj o fndfyda úg ta i|yd le,aishï

ldnfkaÜ tl;= lrk nj;a i|yka lrkak'

² ;Ska;j, Wl= .;sh$>klu jeä lsßug fhda.H wdl,k ixrpl f,i ;slak¾ (Thickners)

tla lrk nj i|yka lrkak'

² j¾Kl yd msrjqï wxY= iu. nyq wjhúlh fyj;a ne÷ï ldrlh fyd|ska wka;¾ l%shd l<

hq;=h' tu wka;¾ l%shd jeä lsÍug f;;a ldrl (Wetting agent) tla lrk nj i|yka lrkak'

² fuu ixrpl ish,a, b;d fyd|ska ñY% úh hq;= w;r taldldr jHdma;shla mej;sh hq;=h' tu

ksid by; i|yka ixrpl ish,a, tl jr tlalr ñY% fkdlrk nj o tajd ñY% lrk úúO

wkqms<sfj< we;s nj o i|yka lrkak' tu wkqms<sfj< fjkia jQ úg wjYH .=Kdx. ,nd

.; fkdyels nj o meyeos,s lrkak'

² iQ¾hdf,dalhg ks;r újD; jk mDIAG i|yd fhdod .kakd ;Ska;j,g mdrcïnq, lsrKj,g

Tfrd;a;= fok iqúfYaIs nyq wjhúl fhdod .kakd nj meyeos,s lrkak'

² isfuka;s mDIAG jeks Ndiañl mDIAG i|yd wdf,am lrk ;Ska; ksIamdokfha oS fmd,stiagr

ldKavhg wh;a nyq wjhúl fhdod .efkkafka ke;s nj i|yka lrkak' thg fya;=j tu

mDIAGfha jQ NdIañl;dj ksid fmd,stiagrfha tiagr nkaOk î| jeàu nj fláfhka

i|yka lrkak'

² ridhksl l¾udka;hla f,i fmdiafmaÜ fmdfydr ksmoùu ms<sn| j idlÉPd lrkak'

² Ydl j¾Okhg wjYH fmdiamria imhk m%Njhla f,ig fmdiafmaÜ fmdfydr y÷kajkak'

² fmdiafmaÜ fmdfydr ksmoùug wemghsÜ Lksch fhdod .; yels nj meyeos,s lrkak'

² wemghsÜys ridhksl iajrEmh ie,l+ úg *af,dafrd wemghsÜ" laf,dafrda wemghsÜ yd yhsfv%dlais

wemghsÜ f,ig wdldr lsysmhls'

Ca
5
(PO4)3

F      *af,dafrd wemghsÜ

Ca
5
(PO4)3

Cl    laf,dafrda wemghsÜ

Ca
5
(PO4)3

OH   yhsfv%dlais wemghsÜ

² wemghsÜ c,fha wødjH ksid flá ld,sk fnda. i|yd wemghsÜ fhoSfuka Ydlj, fmdiafmaÜ

wjYH;dj imqrd,sh fkdyels nj myokak'

² flá ld,Sk fnda. i|yd c,ødjH fmdiafmaÜ fmdfydr ksmoùfï m%Njh f,ig wemghsÜ

Ndú; l< yels nj meyeos,s lrkak'

² tmamdj, wemghsÜ ksêfha wvx.= ixfhdað; fmdiamria m%udKh 34] - 40] jqj o c, ødjH

ixfhdað; fmdiamria m%udKh 5] - 6] ;rï nj meyeos,s lrkak'

² c,ødjH fmdiamria m%udKh jeä fmdfydr njg wemghsÜ m;a lsÍfï m<uq mshjr f,i

wemghsÜ Lksch wjYH m%udKhg l=vq lsÍfï jeo.;alu meyeos,s lrkak'

² wjYH m%udKhg l=vq lrk ,o wemghsÜ ridhksl mßj¾;kh i|yd my; i|yka l%u

Ndú; lrk nj myod fokak'

² i,a*shqßla" yhsfv%dlaf,daßla fyda khsá%la wï,h iu. m%;sl%shd lrùu

² fidaähï ldnfkaÜ iu. m%;sl%shd lrúu

² i¾mkaghska Lksch iu. m%;sl%shd lrúu

² mSÜj, we;s ldnksl wï, iu. m%;sl%shd lsÍug ie,eiaùu

² foaYSh j fmdiafmaÜ ksmoùfï oS tmamdj, wemghsÜ ksêh yd Wl=fj, m%foaYfhka ,nd .;

yels i¾mkaghska (Mg
2
SiO

4
) Lksch m%fhdackj;a nj meyeos,s lrkak'

² kuq;a i,a*shqßla" yhsfv%dlaf,daßla yd khsá%la wï,h yd fidaähï ldnfkaÜ foaYSh jYfhka

ksIamdokh fkdùu ksid tu øjH wdkhkh lsÍug isÿ ù we;s nj úia;r lrkak'
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² i,a*shqßla yd yhsfv%dlaf,daßla fhdod f.k c, wødjH le,aishï fmdiafmaÜ" c, ødjH

le,aishï vhsyhsv%cka fmdiafmaÜ njg m;a lsÍu" mQ¾K w,amdï,kh kï fõ' fufia ,nd

.kakd fmdiafmaÜ fmdfydr iqm¾ fmdiafmaÜ kï fõ'

      
5 4 3 2 4 2 4 2 4

      
5 4 3 2 4 2 2

2Ca (PO ) X  7H SO     3Ca(H PO )  + 7CaSO  + 2HX

2Ca (PO ) X  14HCl    3Ca(H PO )  + 7CaCl  + 2HX

 

 

² iqm¾ fmdiafmaÜys le,aishï whk ksid we;s jk c,dl¾Il nj wvq lsÍug wefudakshï

,jK tla lrk nj meyeos,s lrkak'

² khsá%la wï,h fhdod .ekSfuka khsfg%dfmdiafmaÜ ksmojk nj meyeos,s lrkak'

² mQ¾K w,amdï,khg wjYH wï, m%udKhg jvd wvq wï, m%udK fhdod .ksñka fmdiafmaÜ

fmdfydr ksmoùu md¾Yaúl w,amdï,kh f,ig y÷kajkak'

² i¾mkaghska ñY% lr 1200 0C oS m%;sl%shd lsÍug ie,eia jQ úg oS fmdiafmaÜj,g wu;r j

ue.akSishï wvx.= fmdfydr ksmoúh yels nj meyeos,s lrkak'

01200 C
5 4 3 2 4 2 4 3 4 2 2 3 4 22Ca (PO ) X  3Mg SiO     3Ca SiO  + 2Mg (PO )  + CaX  + Ca (PO ) 

² lvodis ksIamdokh mshjfrka mshjr isiqka iu. idlÉPd lrkak'

² lvodis ksIamdok l¾udka;fha mshjr f,ig m,amh iE§u" ISÜ iE§u" f;;a lrùu" úh<Su

yd wdf,amkh ̂ coating & y÷kajkak'

² m,amh iE§ug ,S l=vq" msÿre" bhqle,smagia yd mhska wd§ .iaj,ska ,nd .kakd oej len,s

^chips& fhdod .ekSu isiqka iu. idlÉPd lrkak'

² Ydl fldgiays jQ ,s.akska bj;a lr fi,shqf,daia ;ka;= fjka lsrSu yd úrxckh lsÍu m,amh

iE§fï wruqK nj úia;r lrkak'

² lvodis iE§fï § msrjqu f,ig le,aishï ldnfkaÜ" ueá fyda ghsfÜkshï vfhdlaihsâ

fhdod .; yels nj i|yka lrkak'

² neÿï ldrl f,ig nyq wjhúl ødjK fyda iagdÉ Ndú; l< yels nj úia;r lrkak'

² m,amh iE§ug hdka;s%l fyda ridhksl l%uhla Ndú; lrk nj mjikak'

² hdka;s%l l%ufhka m,amh 90%  ,nd .ekSug yels nj o ridhksl l%ufhka ,efnk m,am

m%udKh 50% muK nj o úia;r lrkak'

² ridhksl l%ufhka Ydl fldgiays jQ ,s.akSka øjH fi,shqf,daia ;ka;=j,ska fjka lsÍu

uQ,sl wruqKla f,ig olajkak'

² oej fldgiays frisk øjH jeä úg § i,af*aÜ ls%hdj$ CIdÍh l%shdj$ l%d*aÜ (kraft) ls%hdj

fhdod .kakd nj úia;r lrkak'

² fuu CIdÍh ls%hdj,sh i|yd  NaOH  yd Na
2
S iys; c,Sh ødjKhla iuÕ oej m;=re (chips)

WIaK;ajh 1700C § meh 3-4 ld,hla m%;sls%hdj isÿ ùug bv yßk nj i|yka lrkak'

² úh<s oej len,s fgdka tlla i|yd o< jYfhka fhdod .kakd NaOH yd Na
2
S m%udK

ms<sfj<ska 150kg yd 50kg nj mjikak'

² fuu ødjKfha jQ >k fldgia bj;a lsÍug fmÍu isÿ l< hq;= nj;a tu fmrKh ÿUqre meye

nj;a meyeÈ,s lrkak'

² m,amfha jQ ridhksl øjH yd ,s.akSka øjH bj;a lsÍu" c,h u.ska fydÈka fia§u u.ska isÿ

lrk nj meyeÈ,s lrkak'
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² m,amh úrxckh lsÍu u.ska ,s.akSka øjH bj;a lrk w;r fï i|yd NaOH  tla lrk nj;a

miqj O
2
 u.ska TlaislrKh lrk nj;a meyeÈ,s lrkak' m,amh ;j ÿrg;a úrxckh i|yd

ClO
2
 fhdod .kakd nj mjikak'

² i,a*hsÜ l%uh u.ska m,amh iE§ug Mg(HSO
3
)

2
 ^ue.akSishï nhsi,af*aÜ& fyda SO

2
 fhdod

.kakd nj idlÉPd lrkak'

² fuu ixfhda.h iys; c,Sh ødjKhg oej m;=re tlalr WIaK;ajh 130 0C -140 0C ys meh

6-8 mj;ajd .kakd njo" fuys § o wjidkfha § m,amh úrxckh lrk w;r ta i|yd úúO

ridhksl øjH Ndú; lrk nj o úia;r lrkak'

ksoiqka f,ig laf,daÍka jdhqj" laf,daÍka vfhdlaihsâ" fidaähï yhsfmdlaf,darhsâ (NaOCl)"

yhsv%cka fmfrdlaihsâ yd Tlaiscka jdhqj y÷kajd fokak' laf,daÍka jdhqj fhdod .ekSu

fjkqjg ClO
2 
fhdod f.k úrxckh lsÍu isÿ lrk nj úia;r lrkak' mdßißl .eg¨

wju lsÍu fuu fjkig fya;=j nj i|yka lrkak'

² hdka;%sl l%uh u.ska ,nd .kakd m,amfha hï ÿrlg fi,shqf,daia ;ka;= iuÕ ne÷K

,s.akSka øjH we;s nj meyeÈ,s lrkak' fuu m,amh úrxckh ridhksl m,amh úrxckhg

jvd fjkia jk w;r ;ka;= iuÕ neÿk ,s.akSka øjH úkdY fkdjk mßÈ j¾Kh i|yd jQ

wmøjH úrxckh lrk nj mjikak'

² hdka;s%l m,amh úrxckhg fidaähï nhsi,a*hsÜ" le,aishï fyda fidaähï yhsfmdlaf,darhsâ"

fidaähï fmfrdalaihsâ fyda i,a*¾ vfhdlaihsâ fhdod .kakd nj úia;r lrhs'

² úrxckh l< m,amh oe,la u; ;=kS lr c,h bj;a ùug bv yßk nj úia;r lrkak' th

;j ÿrg;a hdka;%sl mSvkhg ,la lr úh<Su u.ska lvodis ksmojk nj úia;r lrkak'

uQ,sl joka$ixl,am (Key Words)(

² ridhksl l¾udka; - Chemical Industry

² ffcj ãi,a - Bio diesel

² laId,l - Detergent

² c,ldó - Hydrophillic

² c, NS;sl - Hydrophobic

² w,amdï,kh - Acidulation

² m%dÖr fldaIh - Diapharm cell

² mg, fldaIh - Membrane cell

² iefmdkSlrKh - Safonification

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

  fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² ridhksl l¾udka;fha wuqøjHj, m%ñ;sh" wkqmd;h yd ;;a;aj md,kfha jeo.;alu

² inka ksIamdokfha mshjr úia;r lsÍu

² inka yd laId,l w;r m%Odk fjki meyeÈ,s lsÍu

² ffcj ãi,a yd fmdiafmaÜ fmdfydr ksmoùu úia;r lsÍu

² ;Ska; yd lvodis ksmoùfï l%shdj,sh úia;r lsÍu
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ksmqK;dj 5 # iajNdj ksIamdok yd tajdfha ksiaidrK úê úu¾Ykh lrhs'

ksmqK;d uÜgu 5'1 # úúO j¾.fha iajNdj ksIamdok" tajdfha m%Nj yd Ndú; fidhd n,hs'

ld,Éfþo ixLHdj # 21

bf.kqï M, # ² iajNdj ksIamdok y÷kajhs'

² m%d:ñl mßjD;a;c yd oaú;Shsl mßjD;a;c f,i iajNdj ksIamdok j¾.

lr olajhs'

² m%d:ñl mßjD;a;cj,g WodyrK olajñka tajdfha jeo.;alu yd Ndú;

úia;r lrhs'

² ridhksl j yd ld¾ñl j we,afldfyd,a ixYaf,aIKh ms<sn| j idlÉPd

lrhs'

² m%d:ñl mßjD;a;cj, ld¾ñl Ndú; úia;r lrhs'

² m%d:ñl mßjD;a;c yd oAú;Shsl mßjD;a;cj, fjkialï wjOdrKh lrhs'

² oaú;shsl mßjD;a;c y÷kajhs'

² ridhksl jHQyh yd l%shdldÍ;ajh wkqj oaú;Shsl mßjD;a;c j¾. lr

olajhs'

² oaú;Shsl mßjD;a;c j¾. i|yd WodyrK olajñka tajdfha m%Nj ,ehsia;=

.; lrhs'

² oAú;Shsl mßjD;a;cj, jeo.;alu yd m%fhdack úia;r lrhs'

² iajNdj O¾ufha wmQ¾j ks¾udKhla f,i iajNdj ksIamdok w.hhs'

mdvï ie,iqu i|yd Wmfoia(

² iajNdj ksIamdok ms<sn| j isiqkaf.ka úuiSula lrkak'

² Ydlj, wdrïNl øjH f,i c,h" ldnkavfhdlaihsâ" khsg%cka" fmdiamria yd ysre t<sh

wdÈh Wmfhda.S lr .ksñka úúO ixfhda. .Kkdjla ksIamdok lrk nj;a tajd iajNdj

ksIamdok f,i ye¢kaúh yels nj;a úia;r lrkak'

² Ydl" È,Sr" nelaàßhd" ,hslk yd lDóka we;=¿ i;=kaf.a ffi, ;=< úúOdldr ldnksl

ixfhda. ksmojk nj idlÉPd lrkak'

² Ôùka úiska ksmojk ridhksl ixfhda.hla fyda ́ kE u ix>glhla jqj o iajNdj ksIamdokhla

f,i ie,lsh yels nj myokak'

² iajNdj ksIamdok m%d:ñl mßjD;a;c iy oaú;Shsl mßjD;a;c f,i j¾.SlrKh lrk nj

meyeÈ,s lrkak'

² m%d:ñl mßjD;a;c hkq ffi, ;=< ksmofjk ldnksl øjH jk w;r Ôúhl=f.a meje;aug"

j¾Okhg" úlikhg yd m%ckkhg Rcqj u iïnkaO jk nj myokak'  fïjd Ôúhl= ;=<

isÿjk l%shdj,s mj;ajd .ekSug WmldÍ jk ix>gl nj úia;r lrkak'

² m%d:ñl mßjD;a;cj,g WodyrK f,i iqlafrdaia jeks ldfndayhsâfrÜ" fm%daàk" ,smsv"

weisála wï,h" ,elaála wï,h yd t;fkda,a wdÈh olajkak'

² m%d:ñl mßjD;a;cj, m%fhdack my; lreKq weiqßka úia;r lrkak'

Wod' 1'  iqlafrdaia -  ^idudkH iSks&  f,dj jvd;a u iq,N j Ndú;hg .kakd ldnksl

   øjHj,ska tlls'&
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2'  t;fkda,a -  ffcj bkaOkhla f,i Ndú; fõ'  Lksc f;,aj, ñf,ys j;auka

   m%jK;d i,lk úg fuh w;sYhska jeo.;a fõ'

  uoHidr mdkj,g tl;= lrkq ,efí'

² t;fkda,a ksmoùfï ffcj ridhksl iy ridhksl ixYaf,aIK idlÉPd lrkak'

² t;fkda,aj, ffcj ridhksl ixYaf,aIKfha § .aÆfldaia" iqlafrdaia jeks iSks j¾. u;

hSiaÜ ^Wod( Sacharomyces cerevisiae& W!k Tlaiscka iemhqula yuqfõ frdamKh ùug

i,iajk nj úia;r lrkak'

C
6
H

12
O

6
(aq)     2CH

3
CH

2
OH(aq) + 2CO

2
(g)

.aÆfldaia           t;fkda,a

C
12

H
22

O
11

(aq) + H
2
O(l)    4CH

3
CH

2
OH(aq) + 4CO

2
(g)

iqlafrdaia      t;fkda,a

by< M,odj yd wvq ksIamdok msßjeh hk lreKq weiqßka t;fkda,a ksmoùfï ffcj

ridhksl ixYaf,aIKfha jeo.;alu wjOdrKh lrkak'

² t;fkda,aj, ridhksl ixYaf,aIK l%u f,i my; WodyrK olajkak'

(1) C
2
H

4
(g) 

  
 +   H

2
O(g)       CH

3
CH

2
OH(l)

 t;Ska      yqud,h              t;fkda,a

fuu m%;sl%shdj 3000C yd wêl mSvkhla hgf;a jeämqr yqud,h iu. fmdiamria

W;afm%arl yuqfõ isÿ lrk nj i|yka lrkak'

^2& C
2
H

4
(g) 

  
 +   H

2
SO

4
(l)       CH

3
CH

2
SO

4
H(l)

CH
3
CH

2
SO

4
H(l) 

 
 +   H

2
O(l)       CH

3
CH

2
OH(l)

 
+ H

2
SO

4
(l)

              t;fkda,a

² t;fkda,aj, m%fhdack idlÉPd lrhs'

² t;fkda,a ødjlhla f,i;a úúO ksIamdok i|yd wuqøjHhla f,i;a Ndú; jk nj ksoiqka

foñka úia;r lrkak'

Wod( ² ,el¾" ;Ska;" u;ameka j¾." T!IO i|yd yd iqj| ú,jqka j¾. ksIamdokhg

² weisála wï, ksmoùug$ úkdlsß ksIamdokhg

² ffcj bkaOk ksmoùug Ndú; jk nj i|yka lr tys jdis$wjdis idlÉPd

lrkak'

² fuhg wu;r j wfkl=;a m%d:ñl mßjD;a;c jk ldfndayhsfâ%g" fm%daàk iy

,smsv wdydr lafIa;%h i|yd o tkaihsu ld¾ñl ksIamdok i|yd o Ndú; jk nj

o wjOdrKh lrkak'

² oaú;Shsl mßjD;a;c m%d:ñl mßjD;a;j, úlrKfhka W;amdokh jk ldnksl ixfhda.

nj;a" fïjd Rcqj u j¾Okhg" úlikhg fyda m%ckkhg wod< ld¾h bgq fkdlrk nj;a

tajd ksmojkqfha j¾Okfha mßK; wjêh wdikakfha § fyda wjidkfha § nj;a meyeÈ,s

lrkak'

² oaú;Shsl mßjD;a;c iqúfYaIS (unique) jQ ldnksl ixfhda. jk w;r tajd iSñ; jQ cSù ldKav

;=< muKla ksmofjk nj;a" fï jk úg y÷kd f.k we;s fndfyda oaú;Shsl mßjD;a;c hï

cSúfhl=g wdfõKsl jQ l¾;jHhla bgq lsÍu i|yd WmldÍ jk nj;a meyeÈ,s lrkak'
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² oaú;Shsl mßjD;a;cj, my; i|yka jeo.;alu we;=<;a jkfia idlÉPdjla fuyhjkak'

iuyr oaú;Shsl mßjD;a;c laIqø cSùkaf.ka" lDókaf.ka iy Ydl NlaIlhskaf.ka Ydlhg

ydkshla fkdjk fia wdrlaId ùu i|yd wdrlaIK hdka;%Khg (defence mechanism) iyNd.S

fõ'

² iuyr Ydlj,ska ksl=;a lrk wdfõKsl .kaOh lDñ i;=ka m,jd yßk w;r fuu .kaOhg

wdl¾IKh jk i;=ka lDñ i;=ka wdydrhg .kS'  fuu.ska Ydlh wdrlaId fõ'

Wod(  ^1&  foys" kdrx wd§ refÜisia l=,fha Ydlj, we;s isÜ/,a fuhg ksoiqka fõ'

   ^2&  msfkda," fmd,smsfkda," laúfkdak

² Ydlj,g isÿre l< úg fyda tajd isÿre jQ úg tajdfhka ksl=;a jk .ï" frisk wdÈh i%djh

ù tu isÿre jeiS Ydlh h:d ;;a;ajhg m;aùu'

Wod( rn¾ lsß" j,a,mÜg

² g¾msfkdhsp iy i.kaO f;,a úiska ta ta Ydl i|yd wdfõKsl .kaOhla (aroma) ,nd fok

w;r laúfkdak iy uekka úiska Ydl i|yd j¾Khla ,nd foa'  g¾msfkdhsv iy *af,jfkdhsv

Ydl fldgiaj,g wdfõKsl rihla ,nd foa'

² oaú;Shsl mßjD;a;c cSúhl=f.ka ;j;a cSúfhl=g isÿ jk wdl¾IKhg fyda úl¾IKhg

fya;= jk ridhksl ixfhda. ^fmrfudak& ksmojkq ,efí'

Wod( ldóka ksmojk fmrfudak - óueiaid" b,aueiaid

² by; lreKq ie,lSfï § oaú;Shsl mßjD;a;cj,ska i;=kag yd Ydlj,g m%fhdack /ila ,nd

.; yels nj idlÉPd lrkak'  tajdfha jHQyj, we;s fjkialï Wmfhda.S lr .ekSfuka

wOHhk myiqj msKsi oaú;Shsl mßjD;a;c m%Odk fldgia 3 la hgf;a idlÉPd lrhs'

1& g¾msfkdhsv iy i.kaO f;,a

2& msfkda, iy fmd,s *Sfkda,

3& we,alf,dhsv

g¾msfkdhsv iy i.kaO f;,a

fïjd whsfidms%fkdhsv f,i o ye|skafjk w;r" wm okakd oaú;Shsl msßjD;acj,ska 60] la

muK g¾msfkdhsv fõ'  ldnka mrudKq 5 lska iukaú; jk whsfidm%sï tall úúO

wdldrhg iïnkaO ùfuka fïjd ie§ we;s nj meyeÈ,s lrkak'

iajdNdúl rn¾ fyj;a f,afglaia fuu fldgig wh;a fõ'  ;j o isÜ/,a" fukaf;da,a"

leï*¾ wdÈh fuhg ksoiqka fõ'

² Ydlj,ska ksiaidrKh lrk c,h iu`. ñY% fkdjk jdIamYS,S ldnksl ixfhda. i.kaO

f;,a nj meyeÈ,s lrkak'  fïjd Ydlj, ,dlaIKsl .kaOhg fya;= jk nj;a csj l%shd

i|yd n,mEula we;s l< yels l=vd wKq nj;a meyeÈ,s lrkak'

nyq, j Ndú; jk i.kaO f;,aj, wvx.= ixfhda. lsysmhla my; rEmfhka oelafõ'

bhqcsfkda,a fcrksfhda,a iskue,aäyhsâ    isgfrdfkf,da,a

  lrdnq keáj, we;'   me`.sß f;,aj, we;'   l=re÷ fmd;=j, we;'    frdai f;,aj, we;'

CH
3
O

HO

OH OH

O

H
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² Y%S ,xldfõ j.d flfrk Ydlj,ska ksiaidrKh lrkq ,nk jdIamYS,S i.kaO f;,aj,

wvx.= jk m%Odk ixrplh" tajdfha n,mEu iy Ndú; 18'1 j.=fjka ±lafõ'

  i.kaO f;,a    m%Odk ixfhda.h         n,mEu              Ndú;

  me`.sß f;,a fcrksfhda,a lDñ úl¾Yl T!IO" lDñ úl¾Yl

wdf,am

  lrdnq f;,a bhqcsfkda,a nelaàßhd kdYl" oka;df,am

ri ldrl

  l=re÷ f;,a iskue,aäyhsv ri ldrl oka;df,am" ri ldrl

T!Iëh .=Kh

  fiar f;,a isÜ/,a ri ldrl" ri ldrl iE§u"

lDñ úl¾Yl l=¿ nvq

nelaàßhd kdYl

  b`.=re f;,a iskacsnßka ri ldrl T!IO" ri ldrl

  ,ejekav¾ '''''''''''''''''''''''''''''''''' i.kaO øjH iqj| ú,jqka

 à à% f;,a '''''''''''''''''''''''''''''''''' i.kaO øjH" uqyqKq wdf,amk

(Tea tree oil) nelaàßhd kdYl

  ceiañka '''''''''''''''''''''''''''''''''' i.kaO ldrl iqj| ú,jqka

  frdai f;,a isÜfrdfkf,da,a i.kaO øjH" ri ldrl" iqj| ú,jqka"

ri ldrl wdhq¾fõo T!IO

  iqÿ y÷ka '''''''''''''''''''''''''''''''''' i.kaO ldrl iqj| ú,jqka" T!IO

*Sfkda, iy fmd,s*Sfkda,a

f;a fld<" fldams" fldfldajd iy ñÈ wd§ úúO fnß j¾.j, *sfkda, iy fmd,smSfkda,

wvx.= jk nj;a" fïjd wvx.= wdydr wkqNj lsÍu fi!LHhg ys;lr jk nj;a idlÉPd

lrkak'

² m%;sTlaisldrl .=Kh

cSù ffi, ;=< TlaislrKh u.ska isÿ jk ydksh j,lajd .ekSug WmldÍ fõ'  WodyrKhla

f,i wdydr fyda f;,a uqvq ùu yd krla ùu md,kh l< yels TlaislrKh u.ska ffi,

;=< uqla; LKav iE§" tu.ska odu m%;sl%shd il%sh ù cSù ffi, úkdY úh yels h'  weiafldìla

wï," mSfkda, j¾. fyda ;fhda, ldKav wd§ m%;sTlaisldrl fuu odu m%;sl%shd kj;ajhs'

² ms<sldkdYl .=Kh

ms<sld ffi, úkdY lsßug yelshdjla we;'

² laIqø cSù kdYl .=Kh

laIqø cSùkaf.a j¾Okh wvd< lrk fyda úkdY lsÍug we;s yelshdjla we;'

² T!Iëh .=Kh

*Sfkda,a yhsfv%dlaúfkdak mhsfrd.ef,da,a

OH OH

OH

OH

OH

OH
HO
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*Sfkda,a wKq tlsfkl iïnkaO ùfuka fmd,s*Sfkda, iEfok w;r tajd gekska iy ,s.akska

f,i ye|skafjk nj úia;r lrkak'

iuyr gekska j¾. c,fha Èh jk w;r tajd lyg rihla ,nd fok nj WodyrK foñka

idlÉPd lrkak'

² f;a fld< kgk j;=f¾ jeä fõ,djla ;eïnQ úg § gekska ksiaidrKh fõ'

² fk,a,s hqI$yß; f;a (Green Tea) wdÈfhys o gekska we;'

² fmd,a lgq wdÈfha ,s.akska we;'

we,alf,dhsv

fïjdfha ldnka yd yhsv%ckaj,g wu;r j khsg%cka wvx.= jk nj meyeÈ,s lrkak'  fïjd

Ndiañl" ÿn," wdï,sl fyda WodiSk .=K fmkajk úiu pl%Sh ixfhda. nj;a meyeÈ,s

lrkak'

fndfyda we,alf,dhsv wj¾K iaMál rEmS" jdIam fkdjk c,fha Èh fkdjk wKq úfYaIhla

jk kuqÿ ksfldáka c,fha Èh jk we,alf,dhsvhlg WodyrKhls'

T!IO f,i nyq, j Ndú; jk we,alf,dhsvj,g WodyrK f,i lef*aka" fud*Ska iy

fldaãka iy fldflaka ±laúh yels h'

   ksfldàka - ÿïfld<   lef*aka - f;a fld<   fldflaka - fldld flda,d

² by; oaú;Shsl mßjD;a;cj, wvx.= jk l%shdldÍ ldKav y÷kd .kak'

² fidnd oyfï wmQ¾j ks¾udK jk oaú;Shsl mßjD;a;cj, by; .=K Wmfhda.S lr .ksñka

tajd T!IO" ri ldrl" i.kaO øjH" idhï iy j¾Kl" m<sfndaO kdYl" lDñ kdYl"  j,a

kdYl yd wdydr i|yd wdl,k øjH f,i Ndú; lrk nj úia;r lrkak'

² oaú;Shsl mßjD;a;cj, m%Nj iy m%fhdack i|yka lrkak'  ta i|yd my; j.=j WmldÍ lr

.kak'

N N

N
N

CH
3

CH
3

CH
3

O

O

N

N

CH
3

CH
3

OCH
3

O

N

O

O
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² úúO iajNdj ksIamdokj, iajNdjh" l%shdldÍ;ajh tlsfklg fjkia nj;a" b;d l=vd

Ôùka ;=< fuka u úYd, Ôùka ;=<;a fïjd ksmofjk nj;a" tajdfhka ñksidg ,efnk

uy`.= m%fhdack .ek;a i|yka lrñka fidnd oyfï wmQ¾j ks¾udKhla f,i iajNdj

ksIamdok w.h lrñka idlÉPdjla fufyhjkak'

² idhksl Ndú;fha fhdok T!IOj,ska 50] lg jvd wêl m%udKhla iajNdj ksIamdok"

tajdfha jHq;amkak fyda Bg iudk ixfhda. fõ'

² f,dal fi!LH ixúOdkfha ksudkj,g wkqj ixj¾Okh jk rgj, ckhdf.ka 80] la

u ;u m%d:ñl fi!LHdrlaIKfha § iydh m;kafka idïm%odhsl fjolfuks'  idïm%odhsl

T!IOj,ska 85] la muK u Ydlj,ska ksiaidrKh flf¾'  fuhska fmkS hkafka f,da

jeiaikaf.ka ì,shk 3'5-4'0 w;r m%udKhla T!Iëh m%Nj f,i Ydl flfrys úYajdih

;nk njhs'

² idïm%odhsl ffjoH l¾ufha § Ndú;hg .kakd Ydl i|yd ksoiqka idlÉPd lrkak'

Wod( fldaudßld ̂ Aloevera& - ms,siaiqï ;=jd, iy p¾u frda.j,g m%;sldr lsÍfï §

Ndú; fõ'

Ydl m%Nj

laIqø Ôù m%Nj

iuqø m%Nj

m%fhdack

m%;sTlaisldrlhls'

reêr Odjkh ld¾hlaIu lrhs'
yDofha fi!LHh iqrlshs'
m%;sTlaisldrlhls'
W;af;acl T!IOhls'
ks¾fõokl iukl
nelaàßhd kdYl yd m%;sms<sldckk .=Kj,ska
hqla; fõ'
i.kaO ldrl yd ri ldrl f,i o ffjoH
úoHdfõ § fõokd kdYlhla yd ks¾úkaolhla
f,i o Ndú; fõ'  ^o;a lelal=ug&

ri ldrlhls'  laIqøÔù kdYl" È,Sr kdYl yd
m%;sms<sldckl .=K iys; h'

fõokd kdYlhls

fõokd kdYlhls'

m%;sÔjlhls'

fuu idhïj,ska ridhksl idhïj,ska fuka
mdßißl ÿIKhla isÿ fkdfõ'

w¾nqo kdYl .=Kfhka hqla; fõ'

m%Nj

f;a fld<

f;a fld<
fldfldajd weg
f;a fld<

b`.=re

lrdnq f;,a

l=re÷ fmd;=

fmdms Ydlfha lsß
(Papaver somniferum)

wdvf;davd ̂ mdjÜgd&

fmksis,a,shqï È,Srh
Penicillium
weiamð,ia È,Srh

uqyqÿ iafmdkaÊ
(Descodermia discoluta)

ixfhda.

*af,jfkdhsv
(Flavanoids)
tmslegÑka

(Epicatechin)
lef*aka

(Caffeine)
ðkacfrda,a

(Gingerol)

bhqðfkda,a
(Eugenol)

iskue,aäyhsâ
(Cinnamaldehyde)

fuda*Ska$fldãka
(Morphine/codeine)

jeisiska iy
jeisisfkdaka

(Vasicine and
vasicinone)

fmksis,ska

weka;%elaúfkdak
fld< idhï

(Anthraquinones)

äiafldv¾fud,hsâ
(Descodermolide)
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lrú, ^Momordica charantia& - reêrfha iSks uÜgu my; fy<Su i|yd fhdod .kq

    ,efí'

iqÿÆKq - m%;sÔjlhla f,i nyq, j Ndú; fõ'

uqrex.d - wdydrhla fuka u T!IOhls'  fuys fmdaIl 92 la"

m%;sTlaisldrl 46 la yd m%;sYla;s moaO;sh fmdaIKh

lrk weuhsfkda wï, 18 la yd wjYH weuhsfkda wï,

9 la wvx.= fõ'

fldfydU - mKq frda." uef,aßhdj" rEueál WK yd p¾u

^Azadirachta indica& wdidokj, § m%;sldrhla f,i Ndú;  lr;s'

mefmd,a ^Carica papaya& - ;=jd, i|yd fnfy;ls'

ly ^Curcuma longa& - wdydrj,g ly meyehla ,ndfok l=¿nvqjls'

wdhq¾fõofha yd idïm%odhsl fjolfï § wdydr ÔrKh

iy wlaud l%shdldÍ;ajh jeä ÈhqKq lsÍu" idïm%odhsl

fõokd iukh yd wd¾;jh l%uj;a lsÍu i|yd

fndfyda ld,hl isg Ndú;hg .efka'

uQ,sl joka (Key Words)(

² iajNdj ksIamdok -  Natural Products

² m%d:ñl mßjD;a;c -  Primary metabolites

² oaú;Shsl mßjD;a;c -  Secondary metabolites

.=Kd;aul fhojqï

² iajNdj ksIamdok yd tajdfha m%fhdack i|yka j.=" fmd;a" i`.rd

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

  fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² iajNdj ksIamdok ye¢kaùu

² m%d:ñl iy oaú;shSl mßjD;a;c f,i iajNdj ksIamdok j¾. lsÍu iy tajdg WodyrK

iemhSu

² m%d:ñl yd oaú;ShSl mßjD;a;cj, m%fhdack úia;r lsÍu

² iajNdj ksIamdokj, m%Nj kï lsÍu
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ksmqK;d uÜgu 5'2 # iajNdúl m%Njhlska oaú;Shsl mßjD;a;c j¾. ksiaidrKh lr .ekSfï mshjr

úu¾Ykh lrhs'

ld,Éfþo ixLHdj # 22

bf.kqï M, #  ² iajdNdúl m%Njhlska U!IOhla ksiaidrKh lr .ekSfï l%u úia;r

lrhs'

² ksiaidrlh tys ixrplj,g fjka lr .ekSug j¾Kf,aL l%u Ys,am

Ndú; lrhs'

² R
f 
 w.h úia;r lrhs'

² msßisÿ lsÍfï l%u Ndú;fhka ixY=oaO M, fjka lr .ekSfï l%u idlÉPd

lrhs'

² fmagkaÜ n, m;%h y÷kajhs'

² fmagkaÜ n,m;%hla ,nd .ekSfï jeo.;alu úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia(

² T!Iëh Ydl .ek idlÉPd lrñka f,v frda. i|yd m%;sldr f,i Ydl fldgia fhdod

.ekSug jvd T!IOh fjka lr Ndú; lsÍfï jeo.;alu wjfndaO lrjkak'

² iajdNdúl m%Njhlska oaú;Shsl mßjD;a;c fjka lr .ekSfï l%u f,i ødjl u.ska

ksiaidrKh" f;rmSu iy wdijkh olajkak'

² ødjl u.ska oaú;Shsl mßjD;a;c ksiaidrKh ms<sn| j my; i|yka lreKq Tiafia idlÉPdjla

fufyhjkak'

² iajdNdúl m%Njh ^Ydl m;%" fmd;=" u,a wdÈh& l=vd len,sj,g lmd ilia lr .ekSu

² iajdNdúl m%Njj, wvx.= cSj ridhksl ixfhda. úúO ødjlj, Èhfjk neúka iqÿiq

ødjlhla f;dard .ekSu

² O%eùh ødjl" uOHu O%eùh ødjl iy ks¾O%eùh ødjl f,i ødjl j¾. l< yels nj iy

² O%eùh ødjlj, O%eùh ixfhda. o ks¾O%eùh ødjlj, ks¾O%eùh ixfhda. o Èh fõ'  (like

dissolve like)

Wod(  bhqcsfkda,a" vhslaf,dfrdfuf;akaj, Èh fõ'

^bhqcsfkda,a iy vhslaf,dfrdfuf;aka hk ixfhda. fol u uOHu O%eùh ixfhda. jk

neúka&

² ødjlfha Èh lr .ekSfï oS iuyr úg m%;sjdy (reflux) l< hq;=hs'  wod< oaú;Shsl mßjD;a;ch

ødjlh ;=< Èh ùu b;d wvq wjia:dj, § fidlaia,Ü ksiaidrlh Ndú; lrkq ,efí'

² fuu l%uh Ndú;fhka ødjlh wju mßudjl Èh jQ idkaø ksiaidrlhla ,nd .; yels

h' by< WIaK;aj hgf;a È.= fõ,djla r;a lsÍfï oS wod< oaú;Shsl mßjD;a;cfha ia:dhS;dj

wvq kï" ì|S hd yels ùu fuys § isÿ jk wjdishls'

² fuf,i idod.;a uõ ødjKfha fkdfhl=;a oE Èhùug yels h'  tneúka wod< oaú;Shsl

mßjD;a;ch muKla fjka lr .ekSug kï iqÿiq ødjlhlg ksiaidrKh lr .; hq;= fõ'

fuys § uõ ødjKh" wod< ødjlfhka jrlg l=vd m%udK jYfhka f.k fyd|ska ñY% l<

hq;= fõ'

² fuys § uõ ødjKh c,Sh ødjKhla kï iy fjka lsÍug .kakd ,o ødjlh ldnksl
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ødjlhla kï iy fuu øj fol tlsfkl ñY% fkdfõ kï fíreï mqkS,hla wdOdrfhka

ldnksl ødjlh fjka lr .; yels h'  ødjKj, >k;aj fjki wkqj ødjl fol

fíreï mqkS,h ;=< fjka fõ'  ^>k;ajh wvq ødjKh by< /f|k w;r >k;ajh jeä

ødjKh my<g meñfKa'&

² fuys § ødjlh fldgia jYfhka ksiaidrlh iu`. fid,jd fjka lr .kak'

Wod( ødjlh 45 ml la fhdod .kS kï" th 15 ml  la ne.ska ;=ka j;djla fhdod fjka lr

.kak'

² ødjlh f;dard .ekSfï oS wvq ;dmdxlhla we;s tlla f;dard .ekSu jeo.;a h'  ke;skï

jdIam lr yeÍug wmyiq fõ'

² ;=ka j;dfõ§ u fjka fldg .;a ksiaidrl fldgia ;=k tlg ñY% lr" ødjlh jdIam lr

yßkak'  ̂ fï i|yd c, ;dmlhla Ndú; l< yels h'&  túg wixY=oaO M,h ,efí' (crude

product)

fuys § ksiaidrl ms<sfh, lsÍug Ndú; lrkq ,nk ødjlhl ;sìh hq;= .=Kdx. idlÉPd

lrkak'

² bá Ndú; fldg f;rmSu u.ska oaú;Shsl mßjD;a;c i|yka mshjr Tiafia isÿ jk nj

isiqkag meyeÈ,s lrkak'

fï wdldrhg ksiaidrKh lrkq ,nkafka jdIamYS,S ixfhda. jk w;r" tajd i.kaO f;,a

f,i o ye|ska fõ'  fuys §"

² bá b;d msßisÿ ;;a;ajfha ;sìh hq;= fõ'

² báj,g .kaOhla fyda j¾Khla ke;s úh hq;= fõ'

² báj, wjfYdaIK .=Kh by< úh hq;= fõ'

² bá t;fkda,a iu. m%;sl%shd fkdl< hq;= fõ'

mer*ska bá wdf,ams; ùÿre lod folla w;rg Ydl$u,a j¾. fhdod f;rmSula isÿ lr

mer*ska bá u;g oaú;Shsl mßjD;a;c$cSj ridhksl øjH ksiaidrKh lr .ekSu isÿ lrhs'

hïlsis fõ,djlg miq mrK u,a ál bj;a fldg kj u,a ;Ügqjla ta u; w;=rkq ,efí'

fuh lsysm úgla isÿ fldg bá ix;Dma; lr .kq ,efí'

wk;=re j wod< cSj ridhksl ixfhda.fhka ix;Dma; jq bá" r;a jQ t;fkda,aj,$iqÿiq

ødjlhl Èh lr cS¾Kh lr .kq ,efí'  túg wod< cSj ridhksl ixfhda. o bá o r;a jq

t;fkda,aj, Èh fõ'

² fuu ødjKh isis,a l< úg § bá wjlafIam jk w;r" t;fkda,aj, Èh jq ixfhda.h

fmrd fjka lr .ekSu isÿ lrhs'

² wk;=re j ødjlh jdIam lr wixY=oaO M,h fjka lr .kshs'

² yqud, wdijkh u.ska ksiaidrKh ms<sn| my; i|yka lreKq we;=<;a jk fia idlÉPdjla

fufyhjkak'  wdijkh isÿ lrk wdldr ;=kls'

^1&  c,h iu. Ydl øjH ñY% lr r;a lsÍu - ir, wdijikh

^2&  Ydl øjH iu. yqud,h .eàug ie,eiaùu- yqud, wdijkh

^3&   Nd.sl wdijkh

² by; wdijk l%u ;=fka jdis iy wjdis idlÉPd lrkak'  fuu tla tla l%ufha Ndú; o
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wjOdrKh lrkak'

² wdijkfhka ,efnk M,h ldnksl ødjlhla Ndú;fhka ksiaidrKh lr ødjlh jdIam

lr wixY=oaO M,h fjka lr .kS'

² Ydl fldgiaj,ska fjka lr .;a o< ksiaidrlfhka ^wixY=oaO M,fhka& ixY=oaO M, fjka

lr msßisÿ lr .ekSu ms<sn| my; i|yka lreKq Tiafia idlÉPdjla fufyhjkak'

fjka lr .ekSfï l%uhla f,i j¾Kf,aL Ys,amh Ndú; lrkq ,efí'

² lvodis j¾Kf,aL Ys,amh

² ;=kS ia;r j¾Kf,aL Ys,amh

² ia;ïN j¾Kf,aL Ys,amh

² j¾Kf,aL Ys,amh ms<sn| my; i|yka lreKq idlÉPd lrkak'

² wixY=oaO M,h ix>glj,g fjka lr .ekSug fuu l%uh fndfyda úg Ndú; fõ'

² úúO wdldrfha j¾Kf,aL Ys,am mj;sk w;r" ta iEu tll u .uka lrkq ,nk fyj;a

ip,k ̂.;sl& (Mobile phase) l,dmhla o" .uka fkdlrk fyj;a wp, ̂iaÓ;sl& l,dmhla

(stationary phase) o ;sfí'  ip,k l,dmfha Èhe ù we;s úúO ixfhda.j,g tu l,dmh

iu. úúO fõ.j,ska wp, l,dmh u;ska .uka lrkq ,nk w;r ta wkqj ixfhda.

tlsfklska fjka fõ'

² lvodis j¾Kf,aL Ys,amh ms<sn| my; i|yka lreKq wjOdrKh jk mßÈ idlÉPdjla

f.dvk.kak'

² fï i|yd úfYaIfhka ilik ,o ̂ fjdÉuka fkd' 01& j¾Kf,aL Ys,am lvodishla wjYH

nj

   ødjl l=àrh

ødjl l=àrh f,i îlrhla fyda cEï fnda;,hla Ndú; l< yels h'  fuhg 1 cm la

muK Wig ødjlh tl;= fldg fmá% §is mshklska jid ;nkak'  túg l=àrh ødjl

jdIamfhka ix;Dma; fõ'

² j¾Kf,aL lvodisfha m%udKh 8cm x 4cm muK jk mßÈ ilid .kak'  tys my<

fl<jf¾ isg 1'5 la muK Wiska mokï f¾Ldj (Base line) mekaif,ka we| .kak'  fuys

lgq igykla fjk;a iqÿ (A
4
 paper) lvodishl we|.kak'  ^rEmh 1&

² j¾Kf,aL Ys,am lvodisfha mokï f¾Ldj u; idïm,fhka l=vd m%udKhla flaIsl

k<hla wdOdrfhka tl u; tl ;nkak'

md,l idïm,hla o (control sample) fuf,i u ;nkak'

1.0cm
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² bkamiq j¾Kf,aL lvodish 2 remfha mßÈ ødjlfha .Efjk fia ;eìh hq;=hs'  ^tys §

mokï f¾Ldj ødjKfha fkd.eáh hq;=hs'&

² ødjl fmruqKq (solvent front) lvodisfha by< fl<jf¾ isg my<g 1 cm la muK olajd

by< ke.s úg" lvodish bj;a lr mekaif,ka ødjl fmruqKq ,l=Kq lr .kshs'

² idïm,fha wvx.= jkafka j¾Kj;a ixrpl kï" m;% j¾Kf,aLh ksu jq miq tajd fyd|ska

j¾Kj;a f,i Èiafõ'  wj¾K ixrpl wvx.= fõ kï tajd meyeÈ,s j ±l .ekSu i|yd

iuyr oDYHlrK m%;sldrl (visualizing agent)$úiqreï m%;sldrl (spray reagent) j¾K

f,aLh u;g úisßh yels fõ'  túg fjka jq ixrpl meyeÈ,s j ±l .; yels w;r

mekai,la wdOdrfhka tajd ,l=Kq lr .kak'  ke;fyd;a m%;sldrlh úh¿k úg § tajd

fkdfmkS hd yels fõ'

² R
f
 w.h .Kkh lsÍfuka idïm,fha we;s ixrpl y÷kd .ekSu

ksheosfha (Sample) úfNaokh jq" tla tla ixrplh y÷kd .ekSu i|yd R
f
  w.h kñka

ksh;hla .Kkh lrkq ,efí'  R
f
  w.h .Kkh lrkq ,nkafka tla tla ixrplh .uka

l< ÿr ødjl fmruqKq .uka l< ÿfrka fn§fuks'  ̂ rEmh 3&  R
f
  w.h tlg wvq jk w;r

tla tla ixrplh i|yd fjk fjk u .Kkh l< yels h'  fuu w.h md,l idïm,fha

R
f
  w.h iu. iei|Sfuka ixrpl y÷kd .; yels h'  tneúka R

f
  w.h .Kkh i|yd ieu

úg u md,l idïm, o ñY%K idïm, o tl u wjia:dfõ mßlaIKhg Ndckh l< hq;=

fõ'

rEmh 1                          rEmh 2                            rEmh 3

ksu lr .kakd ,o m;% j¾Kf,aLh rEmh 3 ka ±lafõ'  fïjdfha .Kkh lrk ,o R
f

w.hhka iy tu w.hkag wod< ixrpl y÷kd .ksuq'

b    idïm,h .uka l< ÿr
md,l idïm,h i|yd R

f
 (Z) = =

a ødjl fmruqK .uka l< ÿr

y idïm,fha ixrxpl 2 la we;'  ta fol y
1
 iy y

2
 f,i .ksuq'
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fR    (y
1
) c 

a


fR    (y
2
)  b

a
 fuh z fõ'

x idïm,h i|yd ixrpl 3 la we;'  ta ;=k x
1
, x

2
 iy x

3
 f,i .ksuq'

f 1
dR ( )  

a
x  f 2

cR ( )  
a

x   f 3
eR   ( )  

a
x    fuh z fõ'

z  i|yd ,enqKq R
f
  w.h"  y

2
 ixrplh i|yd o  x

3  
ixrplh i|yd o ,enqKs'  tneúka tajd

tl u ixfhda.h f,i y÷kd .; yels h'  x  idïm,fha md,l idïm,fha wvx.= ixrpl

ke;'

² fuys § ie,lsh hq;= jkafka ødjl l=àrhg tl;= lrk ødjlh u; ixrplj,g fjka

ùu isÿ fjk ksid h'  tneúka fjka lsÍu fyd|ska isÿùug kï iuyr wjia:dj, § ødjl

ñY%K Ndú; lsÍug isÿ fõ'

;=kS ia;r j¾Kf,aL Ys,amh

² ;=kS ia;r j¾Kf,aL Ys,amfha § iaÓ;sl l,dmh is,sld fc,a jk nj;a ip, l,dmh

fylafiaka ^ks¾O%eùh ødjlhla&" vhslaf,dafrdfuf;aka ^uOHu O%eùh ødjlhla&" fyda

c,h ^O%eùh ødjlhla& Ndú; l< yels nj;a mjikak'

² is,sld fc,a 5 g muK c,h iu`. ñY% lr m,amhla fia idod .kak'  th 8 x 3'5 cm ùÿre

lodjla u; ;=kS ia;rhla jk fia taldldr j úiqrejd yer Wÿkla ;=< úh<d .ekSfuka

;=kS ia;rhla idod .; yels nj úia;r lrkak'

² mokï f¾Ldj mekai,lska we| by; lvodis j¾Kf,aL l%uYs,amfha § fuka u idïm,

is,sld fc,a ia;rh u; ;nd ødjl l=àrhla ;=< nyd ;eìh hq;= nj myod fokak'

² ødjl fmruqK lodfõ by< fl<jf¾ isg 1 cm muK olajd meñKs úg lodj bj;a lr

ridhksl ixfhda. y÷kd .; yels nj fmkajd fokak'

² fuys oS by; wdldrhg R
f
 w.h .Kkh

lsrSu u.ska ixrpl y÷kd .; yels h'

ia;ïN l=¨kq j¾Kf,aL Ys,amh

² fuys § ìhqfrÜgqjla fhdodf.k l=¨kq

idod .; yels nj mjikak'  ìhqfrÜgqj

is,sld fc,s fyda we¨ñkd mqrjd fjka

lr .ekSfï ia;rh idod .; yels nj

meyeÈ,s lrkak'
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² fjka lsÍug we;s ridhk øjH >khla kï iqÿiq ødjl wju mßudjl Èh l< hq;= h'  bka

miq fuh by< fl<jßka ìxÿ jYfhka by< je,s;Ügqj u;g .,dhdug i,iajd ta u;g

ødjlh tl;= lrkak'  ødjl uÜgu je,s ia;rhg uola by<ska jk fia wLKav j mj;ajd

.; hq;= h'

² idïm,h iaÓ;sl l,dmh ;=<ska .uka lrk úg ix>glj,g fjka fõ'

² ix>glj,g fjka jQ idïm,h ìhqfrÜgqj my< fl<jrka  5 cm3 mßud f,i wxlkh

lrk ,o k<j,g tl;= lr.kak'  fuys § ñY%Kfha we;s ixfhda.j, O%eùh;dj wkqj

o ip,k l,dmfha Ndú; lrk ,o ødjlh wkqj o Ndú; l< wixY=oaO øjHh ix>glj,g

fjka fõ' tl;= lrk ,o k, ;=kS ia:r j¾K f,aL Ys,amh u.ska mÍlaId lsßfuka

tajdfha we;s ixrpl y\qkd .; yelsh'

ksiaidrlfha ixrpl tlsfkl fjka lr .;a miq tajd ;j ÿrg;a msßisÿ lr .; hq;= fõ'

msßisÿ lsÍfï l%u lsysmhla we;'

1' mqkiaMálSlrKh

2' W!¾Ojmd;kh

3' wdijkh

² mqkiaMálSlrKh ms<sn| my; i|yka lreKq idlÉPd lrkak'

² fuys § wixY=oaO M,h iqÿiq ødjlhl Èh lr kej; iaMálSlrKh lrhs'  ^wixY=oaO

ixfhda.h r;a l< úg Èhjk" isis,a l< úg kej; ixfhda.h iaMálSlrKh jk

ødjlhla f;dard .; hq;= h'&

² ødjl wju mßudjl wixY=oaO M,h Èh lr" idkaø ødjKhla idod .ekSu b;d jeo.;a h'

² fuf,i idod .;a WKqiqï ødjKfha wmøjH ksid j¾Kj;a njla Èia fõ kï" il%sh

ldnka (charcoal) iaj,amhla tl;= fldg ñks;a;= 5 la muK kgjd .kak'

² /,s iys; fmryka lvodishla (fluted filter paper) wdOdrfhka WKqiqï wjia:dfõoS u

.=re;ajh hgf;a fmrd .kak'  fmrKh fifuka isis,a ùug bv yßkak'  iaMál

blaukska iod .ekSug kï whsia n÷kl ;eìh yels fõ'  túg m%udKfhka úYd, iaMál

iEfok w;r wmøjH o iaMálSlrKh úh yel'  ^úúO ixfhda.j, iaMál iE§ug .;

jk ld,h ñks;a;= 5-60 la olajd fjkia úh yels h'&  nqlak mqkS,hla wdOdrfhka iaMál

fmrd .kak'  iS;, ødjlhla Ndú; fldg fmrd .;a iaMál nqlak mqkS,h ;=<§ u fidaod

.kak'  wk;=re j ;j;a ñks;a;= 5 la muK nqlak mqkS,h pQIK fmdïmhg iïnkaO

fldg ;eîfuka fõ,d .kak'

W!¾Ojmd;kh u.ska msßisÿ lsÍu

fï wdldrhg msßisÿ lr .ekSu i|yd >khla øj njg m;a fkdù jdIam wjia:djg m;a

úh hq;= fõ'  fuu l%u Ys,amh fndfyda úg Ndú; lrkq ,nkafka wvq mSvk ;;a;aj

hgf;a jqj o mÍlaIKd.drfha § l< yels h'
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wmsßisÿ øjH fldajla ;=<g oud ̂ by< WIaK;ajhlg r;a lsÍug fldajla$Trf,daiq lodjla

Ndú; lrkak'&  ùÿre mqkS,hla uqkska yrjd jikq ,efí'  fuh je,s n÷kla ;=< r;a

lrkq ,efí' rEmh 4 mßÈ" f;; mq¨ka wdjrKhla f.k ùÿre mqkS,fha by< fl<jr

jid YS; u;=msgla idokq ,efí'

² r;a lrk úg § >k øjH W!¾Ojmd;kh ù ùÿre mqkS,h ;=< isis,a mDIaGh u;=msg >k

f,ig ;ekam;a fjk w;r wmøjH fldaj$Trf,daiq lodj u; b;sß fõ'

² øj ñY%K msßisÿ lr .ekSu i|yd o wdijkh Ndú; l< yels h'

lD;%su T!IO ixYaf,aIKh lsÍfï wjYH;dj meyeÈ,s lsÍu

² fmr oekqu weiqßka Ydlj, ksmofjk oaú;Shsl mßjD;a;cj, T!Iëh .=K isysm;a lrkak'

² kuq;a iuyr Ydlj,ska ksiaidrKh lrk ,o il%Sh Ôj ridhksl ixfhda.j, ̂ biologically

active compounds& T!Iëh .=Khg wu;r j w;=re n,mEï o we;s lrk neúka T!Iëh

jákdlu wvq neõ  mÍlaIK u.ska fidhd f.k we;s nj ksoiqka foñka meyeÈ,s lrkak'

² my; i|yka lreKq ie,ls,a,g .ksñka T!IO ixYaf,aIKh lsÍfï wjYH;dj fmkajd

fokak'

- fnfy;a øjHhl T!Iëh jákdlu wvq jQ úg § T!IOfhka úYd, m%udKhla Ndú; l<

hq;= neúka" tys § we;s jk w;=re n,mEï m%udKh o jeä fõ'  tnejska T!IOfha jHQyfha

ridhksl fjkialï fldg T!Iëh .=Kh jeä ÈhqKq jk wkaoug;a" w;=re M, wvq jk

wkaoug;a ilia lr .ekSug mÍlaIK úYd, jYfhka isÿ lrhs'

- iuyr wjia:dj, § Ydl ksiaidrlfhka ixY=oaO T!IOh fjka lr .ekSu b;d wmyiq úh

yels w;r thg .;jk ld,h yd uqo,a m%udKh o úYd, h'  tjeks wjia:dj, § T!IOh

lD;%su j ixYaf,aIKh lsÍu jvd myiq fõ'

- ;j o iajdNdúl m%Nj iSudiys; neúka o j;auka wjYH;djg wkqj T!IO úYd, jYfhka

ksmoúh hq;= neúka o tajd lD;%su j ixYaf,aIKh l< hq;= j we;'

- lD;%su j T!IO ixYaf,aIKh lrkq ,nk ffcù jYfhka l%shdldÍ ridhksl ixfhda.fha

^biologicaly active agent& uQ,sl l%shdldÍ;ajh iajdNdúl ksIamdokfha fia u ^Natural

product& iq/ls j mej;sh hq;= nj;a tys T!Iëh .=Kh ̂ efficasy& iy n,h ̂ potent& jeä

úh hq;= nj;a w;=re M, wvq fyda ke;s úh hq;= nj;a i|yka lrkak' ;j o T!IO

ixYaf,aIKh myiq yd jdisodhl úh hq;= nj o meyeÈ,s lrkak'

fmagkaÜ n,m;% ,nd .ekSu

² fmagkaÜ n,m;%hla ms<sn| fmr ±kqu úuiñka mdvug wdrïNhla ,nd .kak'

² fmagkaÜ n,m;%hla hkq kj ksmehqïlrejl=g ;u kj ksmehqu i|yd ;ks whs;sh ,nd

foñka rch úiska ksl=;a lrkq ,nk n,m;%hla nj meyeÈ,s lrkak'

² kj ksmehqula hkq ;dlaIK fCIa;%fhys ksYaÑ; .eg¨jla úi£ug WmldÍ jk kj

ksmehqïlrejl=f.a m%dfhda.sl ixl,amkdjla nj i|yka lrkak'

² fmagkaÜ n,m;% ,nd .ekSfï jeo.;alï f,i my; i|yka lreKq idlÉPd lrkak'

² kj ksmehqïlrejkaf.a ks¾udKYS,s;ajh ms<s.ekSu

² kj ksmehqfuka m%;s,dN ,eîfï whs;sh ;yjqre lsÍu
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² ;j ;j;a kj ks¾udKj,g fm,öu

² kj ;dlaIKsl f;dr;=re m¾fhaIlhskag" wdfhdaclhkag yd jHdmdßl m%cdjg fy<sorõ

lsÍu'

² kj ksmehqulg fmagkaÜ n,m;%hla ,nd .; yelafla my; wjYH;d imqrd,kafka kï

muKla nj idlÉPd lrkak'

1' kjH;dj ^w¨;a ±kqula ùu&

2' ld¾ñl jYfhka fhdod .; yels ùu

3' kj ksmehqï mshjrla ;sîu

uQ,sl joka (Key Words)(

² ksiaidrKh - Extraction

² mqkiaMálSlrKh - Recrystalization

² j¾Kf,aL Ys,amh - Chromatography

.=Kd;aul fhojqï

² j¾Kf,aL lvodis

² is,sld fc,a

² ldnksl øjl

² T!IO ksiaidrK l%u yd WmlrK we;=<;a rem" ùäfhda o¾Yk

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fï i|yd my; i|yka ks¾Kdhl mokï lr .kak'

² T!IO j¾. ksiaidrKh lrk úúO l%u idlÉPd lsÍu

² øjlj, O%eùh;dj ksiaidrKhg yd j¾Kf,aL Ys,amhg jeo.;a jk whqre meyeÈ,s lsÍu

² mqkiaMálSlrKfha mshjr kï lsÍu

² úúO j¾Kf,aL Ys,am l%u idlÉPd lsÍu

² T!IO lD;%su j ixYaf,aIKh lsÍfï wjYH;dj meyeÈ,s lsÍu
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ksmqK;dj 6 ( ldáishdkq LKavdxl ;,h weiqfrka talc Y%s;h yd j¾.c Y% s;h

úu¾Ykh lrhs'

ksmqK;d uÜgu 6'1 # ldàishdkq LKavdxl ;,h weiqfrka ,CIH folla w;r ÿr fidhhs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² fok ,o (x
1
, y

1
), (x

2
, y

2
)  LKavdxl u.ska ±lafjk ,laIH folla hd lrk

ir, f¾Ld LKavfha È. (l) fiùug 2 2 2
1 2 1 2( ) ( )l x x y y      iq;%h

Ndú; lrhs'

mdvï ie,iqu i|yd Wmfoia (

² ldáishdkq LKavdxl ;,hl x-wlaIh" y-wlaIh" x LKavdxlh" y LKavdxlh" mámdá.;

hq.,h" p(x,y) jk ,laIHh ,l=Kq lsÍu hk mo yd lreKq isysm;a lrkak'

² ,laIH folla w;r fláu ÿr ,nd .kakd wdldrh isysm;a lrkak'

² mhs;.ria iïnkaO;dj isysm;a lrkak'

² fmr iQodkï lr.;a RcqfldaKdi%dldr ldáishdkq LKavdxl ;,hla u; wNsu; ,laIH

folla f;dard .kak' tu ,CIH A yd B f,i kï lrkak' fuys § miqj tk iq¿ lsÍï

myiqjk mßÈ ,laIH f;dard .ekSu ms<sn| j ie,ls,su;a jkak'

² mhs;.ria iïnkaO;dj Ndú;fhka A yd B w;r ÿr tkï AB È. fidhk wkaou ms<sn|j

isiqka iu. idlÉPd lrkak'

² fufia A yd B ,laIH ldáishdkq LKavdxl ;,h u; msysáh yels úúO wjia:d f.k yer

olajñka" AB È. ,nd .ekSfï § wkq.ukh lrk l%shd ms<sfj; wjOdrKh lrñka" AB È.

fidhkak'

²   1 1 1,p x y  yd  2 2 2,p x y  kï"

   
2 2

1 2 1 2 1 2p p x x y y     nj fmkajd fokak'

fuys §"    
2 2

1 2 2 1 2 1p p x x y y    f,i o .; yels nj fmkajkak'

² ldáishdkQ LKavdxl ;,fha ,laIH ,l=Kq lsÍfuka f;drj" fok ,o ,laIH foll

LKavdxl weiqßka tu ,laIH fol w;r fláu ÿr fiùug isiqkag wjia:d imhkak'

uQ,sl joka$ixl,am (Key Words)(

² ldáishdkq LKavdxl ;,h - Cartesian co-ordinate plane

² x-wlaIh$ y-wlaIh - x-axis, y-axis

² x LKavdxlh - x Co-ordinate

² y LKavdxlh - y Co-ordinate

² ,laIHhl LKavdxl - Co-ordinates of a point
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² ,laIHh folla w;r ÿr - Distance between two points

² f¾Ld LKavhl os. - Length of a line segment

.=Kd;aul fhojqï (

² LKavdxl wlaIh ,l=Kq lrk ,o úYd,s; m%ia;dr lvodishla

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² fok ,o ixLHduh LKavdxl iys; ,laIH folla w;r ÿr .Kkh lsÍu

² LKavdxl ;,hl jQ ,laIH folla w;r fláu ÿr i|yd iQ;%hla f.dv ke.Su

² LKavdxl ;,hl jQ ,laIH folla w;r fláu ÿr i|yd jQ iQ;%fhys m%fhdackj;a nj

we.hSu

² LKavdxl ;,hl fok ,o ,laIH folla w;r fláu ÿr fidhk wkaou meyeÈ,s lsÍu

² ,laIH folla hd lrk ir, f¾Ld LKavhl È. wdY%s; .eg¨ úi|Su
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ksmqK;d uÜgu 6'2 # ,laIH folla hd lrk ir, f¾Ld LKavfha uOH ,laIHfha LKavdxl
fidhhs'

ld,Éfþo ixLHdj # 05

bf.kqï M, # ² fok ,o  1 1,x y "  2 2,x y  LKavdxl u.ska oelafjk ,laIH folla hd

lrk ir, f¾Ld LKavfha uOH ,laIHfha LKavdxl fiùug

1 2 1 2,
2 2

x x y y  
 
   iQ;%h  Ndú; lrhs'

mdvï ie,iqu i|yd Wmfoia (

² uOH ,laIH m%fïhh yd tys úf,dauh o" iudka;r f¾Ld hq.,hla ;S¾hla f¾Ldjlska

fþokh ùfuka iEfok fldaK ms<sn| m%fïhh o isysm;a lrka;'

² zzrEmh-1 ys  ±lafjk OA = 3 cm o OB = 9 cm o kï yd AB ys uOH ,laIHh G kï'  OG

ys È. fidhkak'ZZ jeks .eg¨jla bÈßm;a fldg tys ms<s;=re ,nd .ekSu i|yd isiqka

fufyhjkak'

² fuys my;ska oelafjk rEmh-2 mka;shg m%o¾Ykh lr tys olajd we;s mßÈ AF=FB yd

   090AEG FGD BDG     kï uOH ,laIHh m%fïhh Ndú;fhka AH=HC nj

fmkaùug idlÉPdjla fufyhjkak'

EG=GD o jk nj fuys § fmkajkak' ;j ÿrg;a TE=15cm, TD=10 cm o kï TG È.

fiùug isiqka fufyhjkak'

² fuys my;ska ±lafjk rEmh-3 jeks rEmhla mx;shg m%o¾Ykh lrkak'

O

A

G

B

rEmh-1

3 c
m 9 c

m

A E

F
H

B C

G

D

T
rEmh-2

+6 A(3, 6)

M

B(5, 2)+2

+3 +5

y

x

rEmh-3
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² AB ys uOH ,laIH jk M ys LKavdxl ,nd .kakd wdldrh ms<n| j idlÉPdjla fufyhjkak

² M ys LKavdxl ,nd .; yels flá l%u ms<sn| j isiq wjOdkh fhduq lrkak'

² my; rEmh bÈßm;a lrkak' fuys AC = a  o AB=b o fõ'

D hkq CB ys uOH ,laIHh fõ'

AD
2

a b
  nj fmkaùug my; m%Yak wkqms<sfj<g isiqka fj; fhduq lsÍu fhda.H fõ'

CB ys È. fldmuK o@

CD ys È. fldmuK o@

AD ys È. fldmuK o@

² mdvu ixj¾Okfha § rEmh-3 weiqßka bÈßm;a l< .eg¨j kej; bÈßm;a lrkak' tys i|yka

M ys LKavdxl fiùu i|yd by; § jHq;amkak l< ixlaIsma;h Ndú; lsÍug isiqka fhduq

lrkak'

²  1 1 1p ,x y  yd  2 2 2p ,x y kï yd  1 2p p  ys uOH ,laIHh M kï" M ys LKavdxl

1 2 1 2,
2 2

x x y y  
 
 

 nj fmkajkak'

² my; ksoiqka u.ska olajd we;s .eg¨j,g iudk .eg¨" isiqkag úi£u i|yd wjia:dj ,nd

fokak'

1 kso( A(1, -2) yd B(-1, -4)  kï AB ys uOH ,laIHfha LKavdxl fidhkak'

2 kso( AB ys uOH ,laIHh C fõ'

A ys LKavdxl  ^3" 2& yd C ys LKavdxl ^4" 1& kï B ys LKavdxl fidhkak'

3 kso( A(3, 5) yd B(5, 11)  fõ AC:CB=1:3 jk AB u; jQ  C ,laIHfha LKavdxl

fidhkak'

4 kso( A(5, 1) yd B(7, 3) fõ' O uQ, ,laIHh fõ' AB ys uOH ,laIHh D kï OD ys

uOH ,laIHfha LKavdxl fidhkak'

uQ,sl joka$ixl,am (Key Words)(

² uOH ,laIHh - Middle point

² ixlaIsma;h - Summary

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

   fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² fok ,o ,laIH folla hd lrk f¾Ld LKavfha uOH ,laIHfha LKavdxlh .Kkh lsÍu

² fok ,o ,laIH folla hd lrk f¾Ld LKavfha uOH ,laIHfha LKavdxl ,nd .kakd

wkaou meyeÈ,s lsÍu

² ixlaIsma; fhdod .ksñka f¾Ldjl uOH ,laIHfha LKavdxl fiùu

² fok ,o ,laIH folla hd flfrk f¾Ld LKavfha uOH ,laIHfha LKavdxl wdY%s; .eg¨

úi|Su

A

C

D

B

b
a
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ksmqK;d uÜgu 6'3 # ir, f¾Ldjl iólrKh úia;r lrhs'

ld,Éfþo ixLHdj # 07

bf.kqï M, # ² wkql%uKh (m) yd wka;#LKavh (c) § we;s úg ir, f¾Ldjl iólrKh

y =mx +c wdldrfhka m%ldY lrhs'

² ir, f¾Ldjl iólrKh y =mx +c wdldrfhka § we;s úg m wkql%uKh

f,i o" c wka;#LKavh f,i o úia;r lrhs'

² ir, f¾Ldjl wkql%uKh iy tu ir, f¾Ldj" x wlaIfha Ok ÈYdj

iu. idok fldaKfha yeisÍu úia;r lrhs'

² wka;#LKavh ksh; úg" wkql%uKh fjkia ùu wkqj tu f¾Ldfõ yeisÍu

úia;r lrhs'

² iudka;r f¾Ldj, wkql%uK iudk nj úia;r lrhs'

² m
1
m

2
 = -1 Ndú;fhka fok ,o ir, f¾Ldjlg ,ïn f¾Ldjl wkql%uKh

fidhhs'

²  fok ,o ir, f¾Ld foll fþok ,laIHfha LKavdxl fidhhs'

mdvï ie,iqu i|yd Wmfoia (

² zwkql%uKhZ hkafkys woyig iudk f;areula fok mo - nEjqu" wdk;sh" yevh" m,a,u"

lkao jeks mo o Wmfhda.s lr .ksñka idlÉPdjla fufyhjkak' ̂ fuys oS yryg bosßhg hk

úg by<g ke.au fyda neiau hk woyi wkql%uKh i|yd fhdod .; yelsh&

² ldáiSh LKavdxl ;,hl weos ir, f¾Ldjl rEm igykla bosßm;a fldg tys wkql%uKh

yd wka;#LKavh ms<sn| idlÉPdjla fufyhjkak'

² fuys oS" wkql%uKh hkq x ys oelafjk fjkilg wkqj y ys we;s jk fjki w;r wkqmd;hla

f,i o" fok ,o ir, f¾Ldjl wkql%uKh ksh; w.hla .kakd nj o fmkajd fokak'

² wka;#LKavh i|yd tl t,af,a u ksYaÑ; w.hla fokq ,nk nj o" th x=0 oS y .kakd w.h

jk nj o fmkajd fokak'

² iqÿiq mßos ldáiSh lKavdxl ;,hl we|s ir, f¾Ldjl rEmigykla bosßm;a fldg" tys

wkql%uKh m o wka;#LKavh c o kï tu f¾Ldj u; msysá ´kEu P (x, y) ,laIHl x yd

y w;r iïnkaO;dj y=mx+c u.ska fokq ,nk nj fmkajkak' fuu iïnkaO;dj meyeos,s

lsÍu i|yd kso¾Yk f.k yer olajkak'

² tl u ldàish LKavdxl ;,hl we|s ir, f¾Ld l=,lhla oelafjk rEmigykla bosßm;a

fldg tajdfhys wkql%uKh yd wka;#LKav ii|ñka idlÉPdjla fufyhjkak' ̂ tjeks rEm

igykl kso¾Ykhla my; olajd we;&

fuu idlÉPdfõ oS my; lreKq flfrys isiq wjOdkh fhduq lrkak'

1'   m>0, m=0, m<0 wjia:d

2'   m ys w.h jeä jk úg ir, f¾Ldj .kakd iajrEmh ±lafjk wjia:d

y=m
2
 x+c

(m
2
<0)

y=m
1
 x+c

(m
1
>0)

y=c
(m=0)c

y

x
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3'   c > 0, c = 0, c < 0 wjia:d

4' uQ,h yryd hk f¾Ldjl iólrKh

5' m%Odk wlaIj,g iudka;r j hk f¾Ldj, iólrKh

² ir, f¾Ldjl wkql%uKh iy tu ir, f¾Ldj x wlaIfha Ok osYdj iu. idok fldaKfha

yeisÍu my; rEm igyk fhdod f.k meyeos,s lrkak'

^ir, f¾Ldj x wlaIh Ok osYdj iu. idok fldaKh iq¿ fldaKhla jk wjia:dj muKla

ie,lSu m%udKj;a h'&

² ;%sfldaKñ;sl wkqmd;hla jk gexckh .ek isysm;a lrkak'

my; iïnkaO;dj kso¾Yk iys; j ;yjqre lrkak'

 (  )

 (  )

y y
m

x x






y s fjkia ùu

y s fjki

² iudka;r ir, f¾Ldj, wkql%uKh yd wka;#LKavh ms<sn| j idlÉPdjla fufyhjkak'

fuys oS iudka;r ir, f¾Ldj, wka;#LKavh fjkia jqj o" gEka  tlu w.hla .kakd

neúka wkql%uKh iudk jk nj fmkajd fokak' ta i|yd my; rEm igyfka oelafjk

wdldrfha wdlD;shla fhdod .; yels h'

     

1 2

1 2

 (

m m

 



wkqrEm fldaK&

tkï 

² tlska tlg ,ïnj fPaokh jk ir, f¾Ld foll wkql%uKh m
1
 yd m

2
 kï m

1
m

2
= -1

jk nj i|yka lrkak' 1 2 1 2

1 1
;  2 3   

2 3
m m m m     yd yd  jeks WodyrK u.ska

;yjqre lrkak'

² y = m
1
x + c

1  
 yd

  
 y = m

2
x + c

2 
 u.ska ±lafjk ir, f¾Ld foll fPaok ,laIHfha

LKavdxl fiúh yels wdldrhla isiqkaf.ka úuikak'

² fuu ,laIHh f¾Ld folg u fmdÿ neúka tys LKavdxl f¾Ld foflys iólrK ;Dma; l<

hq;= nj fmkajkak'

² ir, f¾Ld foflys iólrK úi§fuka tys fPaok ,laIHfhys LKavdxl fiúh yels nj

wkdjrKh lr .kak'

y=
m x+

c 1

y

x

(c
1
>0) c

1

y=
m x

(c
2
=0) c

2
y=

m x+
c 3

(c
3
<0) c

3

y=m
2
 x+c

c

y

x

y=m
1
 x+c













m
2
>m

1

y

x
1 2

y=m 2
 x+c 2

c
2

y=m 1
 x+c 1

c
1
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² ir, f¾Ld foll fPaok ,laIHh fiùu i|yd jQ .eg¨ lsysmhla isiqka iu. ilÉPd

lrkak' ^kso¾Ykhla my; ±lafõ&
L

1
 : 2x + y - 2 = 0    o   L

2
 :  3x + 2y - 5 = 0  o jQ L

1 
yd L

2
  ys fPaok ,laIHfha LKavdxl

 fidhkak'

2x + y - 2 = 0

      2x + y = 2   

3x + 2y - 5 = 0

      3x + 2y = 5    

2 x 
4x + 2y = 4   

-      x  =  -1

x = -1,  g wdfoaYfhka

2(-1) + y = 2

     -2 + y = 2

y = 4

 L
1 
yd L

2  
f¾Ld fPaokh jk ,laIfhys LKavdxl ^-1 " 4& fõ'

uQ,sl joka$ixl,am (Key Words)(

² ir, f¾Ldj - Straight line

² ir, f¾Ldjl iólrKh - Equation of a straight line

² wkql%uKh - Gradient

² wka;#LKavh - Intercept

² fPaokh - Intersection

² ,ïn - Perpendicular

² iudka;r - Parallel

.=Kd;aul fhojqï(

² LKavdxl wlaIh ,l=Kq lrk ,o úYd,s; m%ia;dr lvodis m%udKj;a ixLHdjla

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

   fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² ir, f¾Ldjl wkql%uKh yd wka;#LKavh úia;r lsÍu

² ir, f¾Ldjl iólrKh" wkql%uKh yd wka;#LKavh weiqßka m%ldY lsÍu

² x-wlaIfha Ok osYdj yd f¾Ldj w;r fldaKh" wkql%uKh wkqj fjkia jk wdldrh úia;r

lsÍu

² iudka;r f¾Ldj, yd tlsfklg ,ïnl j fPaokh jk f¾Ldj, wkql%uK w;r iïnkaO;d

m%ldY lsÍu

² fok ,o ir, f¾Ld foll fPaok ,laIHfha LKavdxl .Kkh lsÍu

² ir, f¾Ld iïnkaO .eg¨ úi|Su
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ksmqK;d uÜgu 6'4 # j¾.c Y%s;hl YS¾Ih ,l=Kq lr tu Y%s;h o< igykl olajhs'

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² j¾.c Ys%;hl YS¾Ih ,l=Kq fldg tu Y%s;h o< igyklska olajhs'

mdvu ie,iqï i|yd Wmfoia(

² ^10-11& fYa%Ksj, § bf.k .kakd ,o j¾.c Ys%;h" iajdh;a; yd mrdh;a; úp,H" j¾.

mQ¾Kh" wiudk;d ms<sn| kS;s" j¾.c Ys%;hl m%ia;drh hk lreKq iudf,dapkh jk mßÈ

idlÉcdjla fufyhjkak'

² yereï ,laIh ms<sn| j wjOdkh fhduq lrñka úúO j¾.c Ys%;j, m%ia;dr ms<sn| j

idlaÉPdjla fufyhjkak'

² fuu idlÉPdfõ oS my; ksoiqkaj, ±lafjk wdldrfha .eg¨ lsysmhla bÈßm;a fldg

 tys úi÷ï ms<sn| j idlÉcd lrkak'

my; tla tla Ys%; i|yd  .;  yelafla Wmßuhla o tfia ke;akï wjuhla o hkak ;SrKh

lrkak'   tu Y%s;hg .; yels Wmßu w.h fyda wju w.h fidhd tu Wmßu w.h fyda wju

w.h .kakd x w.h o ks¾Kh lrkak'

(a) y = x2 - 4x + 2

(b) y = 2x2 + 12x + 25

(c) y = -3x2 +6x + 8

(a) y = x2 - 4x + 2

   = x2- 4x + 22 - 22 + 2

   = (x-2)2 - 2  
 

  (*)

  ±ka  (x-2)2      0

(x-2)2 - 2     -2

tkï y    -2,   (*)  wkqj

fï wkqj x l=uk w.hla .;a; o" y w.h -2 g jvd úYd, fõ'

     ... y g .; yelafla wju w.hla we;s w;r tu w.h -2 fõ'  fuu wju w.h y .kq

,nkafka x=2 jk úgh' [^)& n,kak&']

(b) y = 2x 2 + 12x + 25

   = 2(x2 + 6x) + 25

   = 2(x2 + 6x + 32) - (232) + 25

   = 2(x + 3) 2 - 18 + 25

   = 2(x + 3)2 + 7  
 

  (*)

 oeka (x+3)2    0

 ...   2(x+3)2        0

...    2(x+3)2 + 7     7

tkï y    7  ,

(*) wkqj"

x l=uk w.hka .;a; o" y w.h 7 g jvd úYd, fõ'

...  y g .; yelafla wju w.hla we;s w;r tu w.h 7 fõ'  fuu w.h y .kq ,nkafka
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       x=-3 jk úg h' [(*) n,kak]

(c) y = -3x2 + 6x + 8

   = -3 (x2-2x) + 8

   = -3 (x2 - 2x + 12) + (3  12) + 8

   = -3(x-1)2 + 11  
 

   (*)

 ±ka (x-1)2        0

         -3(x-1)2      0

 -3 (x-1)2 +11     111

tkï y     11, (*) wkqj

fï wkqj x l=uk w.hla .;a; o" y w.h 11 g jvd l=vd fõ'

...   y g .; yels Wmßu w.h 11 la fõ'  fuu Wmßu w.h y .kafka  x=1 jk

úg h' [(*) n,kak']

² my;  igyfka  fmkajd  we;s  wkaoug y = ax2 + bx + c  j¾.c  Ys%;fhys m%ia;drh  i|yd

x =-b/2a jk úg yereï ,laIHhla ,nd fok nj o  a  > 0 kï th wjuhla nj o a < 0 kï
th Wmßuhla nj o fmkajd §ug idlÉPdjla fufyhjkak'

y = ax2 + bx + c  i,luq'

2  
b

y a x x c
a

 
   

 

2 2

2

2 2

b b b
y a x x a c

a a a

     
        

     

2 2

2 2

b b
y a x a c

a a

   
      

   
 
 

   (*)

2

  0
2

b
x

a

 
  

 
 nj wms oksuq

a > 0 úg"

2

   0
2

b
a x

a

 
   

 

2 2 2

 -      -
2 2 2

b b b
a x a c a c

a a a

     
         

     
   fõ'

2

2

b
y a c

a

 
   

 
    fõ'

fuys y g .; yels wju w.h    

2

2

b
a c

a

 
  

 
 jk w;r (*) ie,lSfï §"  y tu w.h .kq

2

2

b
a c

a
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,nkafka  
2

b
x

a


   jk úg h'

a < 0 úg"

2

   0
2

b
a x

a

 
   

 

2 2 2

-a   
2 2 2

b b b
a x c a c

a a a

     
         

     

 (*) wkqj  

2

y  -a 
2

b
c

a

 
  

 
 fõ'

fuys y g .; yels Wmßu w.h 

2

2

b
a c

a

 
  

 
 jk w;r (*) ie,lSfï § tu w.h  y .kq

,nkafkA  
2

b
x

a


  jk úg h'

² my; ksoiqkaj, olajd we;s úúO j¾.c Ys%; bosrsm;a lrñka  ta tla tla Ys%;fhys

mj;skafka  Wmrsuhla o wjuhla o hkak úuikak'
Wmrsuh$wju w.h .kakd x w.h o" tu Wmßu$wju w.h o úuikak'

² j¾.c Ys%;fhys m%ia;drfha o< ie,eiaula bosrsm;a lsÍug isiqka fhduq lrkak'

ksoiqk 1 (
y=-x2 + 8x + 6 ys y g .; yelafla Wmßuhla o@ wjuhla o@ y tu Wmßu$wju w.h .kafka
x ys lskï w.hla i|yd o@ y ys tu Wmßu$w.h fidhkak'
o< m%ia;drhlska Ys%;h ksrEmKh lrkak'

y = -x2 + 8x + 6
a = -1, b = 8, C = 6
a < 0 neúka y g .; yelafla Wmßuhls'

fuu Wmßu w.h .kq ,nkafka    x=  § h'

tkï
8

4
2 ( 1)

x


 
 

x = 4 § y w.h fidhuq''

y = -42 + (84) + 6

   = - 16 + 32 +6

   =  22

x

y

-
22

4

2

2

b
a c

a
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ksoiqk 2(

y = x2-3x + 2 u.ska ksrEmKh lrkq ,nk m%ia;drfhys  yereï ,CIHfha LKavdxl
fidhkak' x - wCIh fuu m%ia;drh lefmk ,laIHj,  LKavdxl fidhd tys o<
m%ia;drhka wÈkak'

2x  ys ix.=Klh Ok w.hla .kakd neúka fuu yereï ,laIHh wjuhls'

( 3) 3
      

2 2 1 2

b
x

a

  
  



2
3 3

   3 2
2 2

9 9
   2

4 2

1
 

4

y

y

   
     

   

  

 

yereï ,laIHfha LKavdxl 
3 1

 ,  
2 4

 
  

 

x - wlaIfha §  y = 0 neúka
x2 - 3x + 2 = 0
(x - 2) (x - 1) = 0
x = 2,  x = 1

uQ,sl joka (Key Words)(

² Ys%;h - Function

² Wmßu - Maximum

² wju - Minimum

² yereï ,laIHh - Turning point

² Ys%;hl m%ia;drh - Graph of a Function

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² j¾.c Ys%;hl x2 ys ix.=Klh Ok fyda RK ùu wkqj tys wjuhla fyda Wmßuhla  we;s
nj ks.ukh lsÍu

² j¾.c Ys%;hl Wmßu$wju fokq ,nk x w.h ks¾Kh lsÍu

² j¾.c Ys%;hl Wmßu$wju w.h .Kkh lsÍu

² j¾.c Ys%;hl YS¾Ih ,l=Kq fldg o< igyklska ±laùu

x

y

-1
4

-

1 2
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ksmqK;dj 7 ( úia;rd;aul ixLHdkfha w¾:h úYaf,aIKh lrhs'

ksmqK;d uÜgu 7'1 # ksjeros ;SrKj,g t<eöu i|yd flakaøsl m%jK;d ñkqï Ndú; lrhs'

ld,Éfþo ixLHdj # 17

bf.kqï M, # ² flakaøsl m%jK;d ñkqï f,i uOHkHh" uOHia:h iy ud;h y÷kd

.kshs'

² flakaøsl m%jK;dj úia;r lsÍu i|yd uOHkHh" uOHia:h iy ud;h

hk ixl,amj, Wmfhda.s;dj meyeos,s lrhs'

² flakaøsl m%jK;d ñkqï .Kkh lrhs'

² flakaøsl m%jK;d ñkqï weiqfrka ;SrK .kshs'

   ²    ixfla;h yd ne|s kS;s y÷kd .kshs'

mdvï ie,iqu i|yd Wmfoia (

   ² ix.ykh" ksheÈh" wuq o;a;" o;a; je, hk joka isysm;a lrkak

² fok ,o wuq o;a; iuQyhla ixúOdkh lsÍu" wdfrdayK $ wjfrdayK f,i ms<sfh, lsÍu

u.ska uOHkHh" uOHia:h yd ud;h idlÉPd lrkak' o;a; iuQyhl ksrEms; w.h f,i

uOHkHh" uOHia:h yd ud;h bosßm;a jk m%dfhda.sl wjia:d idlÉPd lrkak' zwiuQys;Z

o;a; iuQyhla ziuQys;Z o;a; iuQyhla njg m%;sixúOdkh ùfï wjYH;dj o tfia m%;s

ixúOdkh isÿ lrk wkaou o isysm;a lrñka ;j ÿrg;a idlÉPdj fufyhjkak'

² wiuQys; o;a; iuQyhl uOHkHh .Kkh lsÍu i|yd tu o;a;j, uq¿ tl;=j o;a;

ixLHdfjka fnfok nj meyeos,s lrkak'

² x
1
, x

2
, x

3
, ..... , x

n
 jYfhka we;s o;a; n ixLHdjl uOHkHh x  kï"

1 2 3 ....... nx x x x
x

n

   
    u.ska fokq ,nk nj o"

fuh fláfhka 1

n

i
i

x

x
n




 f,i oelaúh yels nj o i|yka lrkak'

²  fhÿfï w¾:h x
1 

, x
2
 ,................., x

n
  olajd ish¨ u w.hkaf.a ftlHh

 (x
1 

+ x
2
 +,.................,+ x

n
  ) jk nj ;yjre lrkak'

² uOHkHh fiùu i|yd ir, .eg¨ m%udKj;a ixLHdjla ,nd oS m%;sfmdaIKhla ,nd

fokak'



64

ksoiqka(- mdi,l mx;s 20 l tla Èkl § fkdmeñfKk isiqka ixLHdj ms<sn| wuq o;a;
fufia h'
2" 1" 2" 1" 0" 3" 4" 0" 0" 1" 1" 2" 5" 3" 2" 5" 3" 2" 0" 1

i' wuq o;a; Ndú;fhka o;a; je,la ms<sfh, lrkak'
ii' m%.Kk ,l=Kq fhdoñka jHdma;s j.=j ms<sfh, lrkak'

i' o;a; je, 0" 0" 0" 0" 1" 1" 1" 1" 1" 2" 2" 2" 2" 2" 3" 3" 3" 4" 5" 5
                                 fyda

5" 5" 4" 3" 3" 3" 2" 2" 2" 2" 2" 1" 1" 1" 1" 1" 0" 0" 0" 0

ii' jHdma;s j.=j ̂ fuys § Rcqj u wuq o;a; ksÍlaIKh fldg m%.Kk ,l=Kq fhoùug
isiqka fufyhjkak'&

            ksÍCIK     m%.Kk ,l=Kq   ixLHd;h

x
i

f
i

0 4

1 5

2 5

3 3

4 1

5 2

² wuq o;a; iuQyhla"  zwiuQys; ixLHd; jHdma;shlaZ njg ilia lrk wkaou isiqka iu.

idlÉPd lrkak' ta ta o;a; i|yd wkqrEm jk zixLHd;Z ms<sn| j meyeos,s lrkak' ftlH

,nd .kakd wdldrh o idlÉPd lrkak'

² x
1 
, x

2 
, x

3 
,........., x

n
 ms<sfj<ska  f

1 
, f

2 
, f

3 
, ......., f

n
 ixLHd; iys; j fhfok wjia:djl

ish¨ u o;a;j, ftlH  
1

n

i i
i

f x

  u.ska fokq ,nk nj meyeos,s lrkak'

o;a; ixLHdj N kï"   
1

  
n

i
i

N f


    jk nj meyeos,s lrkak'

² jHdma;sfha uOHkH"   
1

1

  

n

i i
i

n

i
i

f x

x

f









 u.ska fokq ,nk nj fmkajkak'
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² ;j ÿrg;a  x  .Kkh lsßu i|yd my; j.=j Wmfhda.S lr .kakd nj WodyrK f.k

yer olajñka meyeos,s lrkak'

ix if if ix

1x 1f 1f 1x

2x 2f 2f 2x

 '  '   '
 '  '   '
 '  '   '

nx nf nf nx

     
1

.....
n

i
i

N f


        
1

.....
n

i i
i

f x




wiuQys; ixLHd; jHdma;s j.=j

fkdmeñfKk isiqka .Kk x
i

0 1 2 3 4 5

mx;s .Kk f
i

4 5 5 3 1 2

   fkdmeñKS isiqka .Kk  mx;s .Kk

 x
i

                ^ixLHd;h f
i
&       x

i 
f

i

0 4 0

1 5 5

2 5 10

3 3 9

4 1 4

5 2 10

       
1

20
n

i
i

N f


          
1

38
n

i i
i

x f




² wiuQys; ixLHd; jHdma;shl uOHkHh .Kkh lsÍu i|yd wjia:dj imhkak'

² 443" 439" 440" 445" 442" 435 jeks o;a; iuQyhl ftlHh myiqfjka yd ufkdaufhka ,nd

.ekSug wNsfhda.hla we;s lrkak'  tu ftlHh tfia ,nd .ekSfï oS wkq.ukh l< l%shd

ud¾.h isiqkaf.ka úuikak'  th we;eï o;a; iuQyhla i|yd uOHkHh fiùfï §

m%fhdackhg .; yelafla flfia oehs isiqka iu. idlÉPd lrkak'

² by; kso¾Ykh m%fhdackhg .ksñka"  1   

n

i
i

d

x A
N

 


  iQ;%h meyeos<s lrkak'
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² tys oS Wml,ams; uOHkHh A u.ska o tla tla o;a;fha wm.ukhka id  ̂ fuys i id x A    fõ&

u.ska o ksrEmKh jk nj o meyeos,s lrkak' ;j ÿrg;a fuu .Kkh lsßï my; j.=j

Ndú;fhka isÿ flfrk nj i|yka lrkak'

       ix i id x A 

       1x 1 1d x A 

       2x 2 2d x A 

     '       '
     '       '
     '       '

       x
n

d
n 
= 

 
x

n
- A

     
1

...........
n

i
i

d




² Wml,ams; uOHkHh Ndú; lr uOHkHh .Kkh lsÍu i|yd wjia:d imhkak'

ksoiqka I( 443" 439" 440" 445" 442" 435 o;a; iuQyfha uOHkHh .Kkh lrkak'

uOHkHh
443 439 440 445 442 435

6

    


2644
 

6

 440.66





Wml,ams; uOHkh u.ska  jHdma;sfha uOHkh fiùu

  x
i

       d
i 
= x

i 
- A

435 -5
439 -1
440 0
442 2
443 3
445 5

          
6

1

 4i
i

d




Wml,ams; uOHkh A = 440

         uOHkHh = 
1A

n

i
i

d

n



      =   440 + 

      =  440 . 66
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ksoiqka II(

my; jHdma;sh i|yd Wml,ams; uOHkHh 3 f,i f.k uOHkH fidhkak'

  x
i

0 1 2 3 4 5

  f
i

4 5 5 3 1 2

 x
i

f
i

        d
i 
= x

i 
- A f

i
d

i

0 4 -3 -12
1 5 -2 -10
2 5 -1 -5
3 3 0  0
4 1 1  1
5 2 2  4

1

20
n

i
i

N f


      
1

22
n

i i
i

f d


 

Wml,ams; uOHkHh  A = 3

         uOHkHh      
1

1

   

n

i i
i

n

i
i

f d

x A

f





 




      

22
 3

20

 1.9


 



² wiuQys; o;a; jHdma;shla i|yd uOHia:h fidhk wkaou ms<sn|j isiq wjOdkh fhduq

lrkak' tfia uOHia:h fiùfï oS o;a; je, wjfrdayK$wdfrdayK ms<sfj<g ilia lsÍu

o o;a; ixLHdj T;af;a yd brÜfÜ ùu wkqj uOHia:h ,nd .kakd wdldrh fjkia jk nj

o ir, WodyrK iys; j meyeos<s lrkak'

² o;a;" wiuQys; ixLHd; jHdma;shla f,i olajd we;s úg uOHia:h fidhk wdldrh ir,

WodyrK f.k yer olajñka meyeos,s lrkak'

² wiuQys; ixLHd; jHdma;sj, uOHia:h fiùu i|yd wjia:d imhkak'

ksoiqk 1( 2" 1" 2" 1" 0" 3" 4" 0" 0" 1" 1" 2" 5" 3" 2" 5" 3" 2" 0" 1 o;a; jHdma;sfha uOHia:h

fidhkak'

o;a; jHdma;sh wdfrdayK l%uhg fyda wjfrdayK l%uhg ms<sfh, lrkak'

² wdfrdayK l%uh

0" 0" 0" 0" 1" 1" 1" 1" 1" 2" 2" 2" 2" 2" 3" 3" 3" 4" 5" 5

² wjfrdayK l%uh

 5" 5" 4" 3" 3" 3" 2" 2" 2" 2" 2" 1" 1" 1" 1" 1" 0" 0" 0" 0

  jHdma;sfha o;a; ixLHdj n fõ kï

n T;af;a ixLHdjla úg uOHia:h 
1

2

n 
  ia:dkfha msysá wh .Kk fõ'

n brÜfÜ ixLHdjla jk úg uOHia:h"

2

n
 ia:dkfha wh .Kk +   1

2

n
  ia:dkfha wh .Kk      fõ'

     2
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fok ,o o;a; jHdma;sfha n =20" brÜfÜ ixLHdjls'

2

n
 = 10 jk ia:dkfha wh .Kk  = 2

 1
2

n
  = 111 jk ia:dkfha wh .Kk = 2

o;a; jHdma;sfha uOHia:h =

= 2

² wiuQys; ixLHd; jHdma;sj, ud;h ^jeäu jdr .Kkla fhfok o;a;h& fidhk wkaou o"

tfia jeäu jdr .Kkla we;s o;a; tllg jvd jeä wjia:d we;s úg nyq-ud; f,i tu

jHdma;s y÷kajk nj o ir, WodyrK f.kyer olajñka meyeos,s lrkak'

² wiuQys; ixLHd; jHdma;sj, ud;h fiùu i|yd wjia:d imhkak'

ksoiqk(  5" 5" 4" 3" 3" 3" 2" 2" 2" 2" 2" 1" 1" 1" 1" 1" 0" 0" 0" 0 o;a; jHdma;sfha ud;h fidhkak'

o;a; jHdma;shl jeäu ixLHd;h we;s wh .Kk ud;h fõ' fuu o;a; jHdma;sfha jeäu

ixLHd;h we;s wh .Kka folls' wh .Kk 1 ys ixLHd;h 5 iy wh.Kk 2 ys

ixLHd;h 5 ne.ska fõ' fuh  nyq ud; wjia:djls' nyq ud;h 1 iy 2 fõ'

iuQys; ixLHd; jHdma;s j.=j

² iuQys; o;a; jHdma;shla i|yd WodyrK f.kyer olajkak' fuys oS mka;s m%dka;r" mka;s

iSud" mka;s ,l=K ^ im &" mka;s ;ru" ixLHd;h ^ if & hk mo meyeos,s lrkak' fuu mo

meyeos<s lsÍu i|yd wuq o;a; je,la ̂ wiuQys; jHdma;shla& f.k th iuQys; o;a; jHdma;shla

f,i ieliSu u.ska isÿ lsÍu jvd fhda.H fõ'

² fok ,o wuq o;a; iuQyla i|yd" fok ,o mka;s m%dka;r iys; j my; j.=j iïmQ¾K lsÍug

isiqka fufyh jkak'

mka;s m%dka;r       mka;s ,l=K ^ im &     ixLHd;sh ^ if &

   mka;s ;ru - mka;s m%dka;rhl by< udhsu iy my< udhsu w;r  fjki mka;s

m%dka;rhl ;ru fõ'

mka;s ;ru } mka;sfha by< udhsu - mka;sfha my< udhsu

mka;s iSud Ndú;fhkao" mka;s ;ru fiúh yels h'

mka;s ;ru } ^mka;sfha by< iSudj - mka;sfha my< iSudj& ¬ 1

   mka;s ,l=K - mka;s m%dka;rhl uOH w.h mka;sfha ,l=K kï fõ' mka;s m%dka;rhl

iSudjka fyda udhsï foflys uOH w.h mka;s ,l=K fõ'
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² iuQys; o;a; jHdma;shl uOHkHh" mka;s ,l=K wkqrEm ixLHd;fhka .=K lsÍfuka ,efnk

w.hkaf.a ftlHh" ixLHd;j, ftlHhkaf.ka fnoSfuka ,nd .; yels nj WodyrK iys;

j meyeos,s lrkak'

fuh
i i

i

f m
x

f


 u.ska oelaúh yels nj fmkajkak'

uOHkH .Kkh lsÍfï oS my; j.=j Wmfhda.s lr .; yels h'

mka;s m%dka;r     mka;s ,l=K ^ im &        ixLHd;sh ^ if & i im f

       iN f        i if m

  ² md¾i,a 40 l nr ^wdikak lsf,da.%Euhg& fufia h'

40 38 62 50 59 39 57 41

53 41 39 60 58 39 52 39

39 42 45 52 53 64 38 64

44 45 42 51 59 48 50 48

56 51 39 53 47 50 51 50

fuu wiuqys; o;a; jHdma;sh 38-40" 41-43" '''''' wd§ f,i mx;s m%dka;rj,g fjka lrkak'

iuQys; ixLHd; jHdma;s j.=j ms<sfh, lr uOHkHh .Kkh lrkak'

       mka;s m%dka;r      mka;s ,l=K      ixLHd;h  m
i
f

i

    m
i

 f
i

38-40     39  9 351

41-43     42  4 168

44-46     45  3 135

47-49     48  3 144

50-52     51  9 459

53-55     54  3 162

56-58     57  3 171

59-61     60  3 180

62-64     63  3 189

    40if         1959i if m 

uOHkHh    
i i

i

f m
x

f




 = 
1959

40

             =  48.975
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    ²   Wml,ams; uOHkHh u.ska iuQys; jHdma;sfha uOHkHh fiúu i|yd isiqka fufyhjkak'

       ksoiqk(

mka;s m%dka;r     mka;s ,l=K wm.ukh ixLHd;h

im  d
i 
= im - A   if  f

i
d

i

38-40 39 -12 9 -108

41-43 42 -9 4 -36

44-46 45 -6 3 -18

47-49 48 -3 3 -9

50-52 51 0 9 0

53-55 54 3 3 9

56-58 57 6 3 18

59-61 60 9 3 27

62-64 63 12 3 36

Wml,ams; uOHkHh A = 51

uOHkHh      i i

i

f d
x A

f
 




           

81
 51  

40

 51 - 2.025

=  48.975


 



uQ,sl joka$ixl,am (Key Words)(

² iduQys; o;a; jHdma;sh - Grouped frequency distribution

² wiuQys; o;a; jHdma;sh - Un grouped frequency distribution

² flakaøsl m%jK;d ñkqï - Measurse of central tendency

² uOHkHh - Mean

² uOHia:h - Median

² ud;h - Mode

² iQ;% - Formula

² Wml,ams; uOHkHh - Assumed mean

² ixLHd;h - Frequency

² wuq o;a; - Raw data

² mka;s m%dka;r - Class intervals

² mka;s ,l=K - Class mark

² mrdih - Range
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we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; i|yka ks¾Kdhl mokï lr .kak'

² wiuQys; o;a; jHdma;shl uOHkH" uOHia:h yd ud;h ksjerÈ j .Kkh lsÍu

² iuQys; o;a; jHdma;shl uOHkH ksjerÈ j .Kkh lsÍu

² WÑ; wjia:djla i|yd iqÿiq flakaøsl m%jK;d ñkqï f;dard .ekSu

² wjia:dkql+, j o;a; ixúOdkh lsÍu
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ksmqK;d uÜgu 7'2 # m%ia;dßl ksrEmKh weiqfrka o;a; w¾:l:kh lrhs'

ld,Éfþo ixLHdj # 11

bf.kqï M, # ² ixLHd; jHdma;s j.= Ndú;fhka ixLHd; jHdma;s pl% w|shs'

² iuqÉÑ; ixLHd; jHdma;s j.= Ndú;fhka iuqÉÑ; ixLHd; jHdma;s jl%

w|shs'

² m%;sY; iuqÉÑ; ixLHd; jHdma;s j.= Ndú;fhka m%;sY; iuqÉÑ; ixLHd;

jHdma;s jl% w|shs'

² ixLHd; jHdma;s" iuqÉÑ; ixLHd; jHdma;s iy m%;sY; iuqÉÑ; ixLHd;

jHdma;s jl% Ndú;fhka o;a; w¾:l:kh lrhs'

mdvï ie,iqu i|yd Wmfoia (

² jvd;a meyeos,sj o;a; jHdma;shl ,laIK ksßCIKh lsÍu i|yd o;a; m%ia;dßl j ksrEmKh

lsrsu m%fhdackj;a jk nj isiqkag fmkajd fokak'

² o;a; úia;r wdldrfhka oelaùug jvd o;a; j.= ud¾.fhka m%ldY lsrSu m%fhdackj;a jk

wkaou isiqka iu`. idlÉPd lrkak'

² fuys oS bv m%udKh" l%uj;a nj" ld¾hlaIu nj" ksßCIKhg we;s myiqj hkdoS idOl

ms<sn|j wjOdkh fhduq lrkak'

² my; moj, w¾:hka isiqkag isysm;a lrkak'

mka;s m%dka;r - o;a; iuQyhl oS" o;a; mka;sj,g fjka lrkq ,efí' fuu mka;s zmka;s

  m%dka;rZ f,i y÷kajk nj o"

mka;s iSud - mka;s m%dka;rhl by< yd my< w.hka ms<sfj<ska by< iSudj yd my<

  iSudj f,i y÷kajk nj o"

mka;s udhsï - mka;s m%dka;rhl by< udhsu tu mka;sfha by< iSudj;a Bg miq mka;sfha

  my< iSudj;a w;r yß ueo w.h nj o"

   mka;s m%dka;rhl my< udhsu tu mka;sfha my< iSudj;a Bg fmr mka;sfha

  by< iSudj;a w;r yß ueo w.h nj o"

mka;s ;ru - mka;s ;ru } by< udhsu - my< udhsu"  u.ska mka;s ;ru fokq ,nk nj

  o"

mka;s ,l=K - mka;s m%dka;rhl uOH  w.h mka;s ,l=K fõ'

mka;s ,l=K } by< isudj + my< iSudj

    2

  u.ska mka;s ,l=K fokq ,nk nj o i|yka lrkak'

² ;j o mka;s iSud yd mka;s udhsïj, jeo.;alu idlÉPd lrkak'

² ixLHd; jHdma;shla i|yd Ndú; jk m%ia;dßl l%uhla f,i cd,f¾Lh y÷kajd fokak'

fuys oS"

isria wCIfha ixLHd;h yd ;sria wCIfha mka;s udhsï ,l=Kq oelafjk nj o mka;s ;ru

iudk jk úg" ia;ïNfha Wi" ixLHd;hg iudkqmd;sl jk nj o i|yka lrkak' wkqhd;

ia;ïN folla w;r mr;rhka fkdue;s nj o i|yka lrkak'
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ksoiqk( my; ±lafjk ixLHd; jHdma;shg cd, f¾Lh ks¾udKh lrkak'

mka;s ;ru iudk wjia:dj

mka;s m%dka;rh ixLHd;h

21-30 12

31-40 42

41-50 92

51-60 46

61-70 32

mka;s udhsï ixLHd;h   ia;ïNfha Wi

  20'5 - 30'5 12  12

  30'5 - 40'5 42  42

  40'5 - 50'5 92  92

  50'5 - 60'5 46  46

  60'5 - 70'5 32  32

mka;s ;ru wiudk wjia:dj

fuúg tla tla m%dka;rhg wkqrEm iDcq fldaKdi%fhys Wi" ixLHd;h iy mka;s m<, w;r

jQ wkqmd;hg iudkqmd;sl f,i .kq ,efí'

-

-

-

-

-

-

-

-

-

-

- - - - - - - - - -

100

90

80

70

60

50

40

30

20

10

0 20.5     30.5    40.5        50.5     60.5       70.5

ixLHd;h

mka;s udhsu
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ksoiqk ( my; ±lafjk ixLHd; jHdma;shg wod< cd, f¾Lh ks¾udKh lrkak'

   mka;s udhsï       ixLHd;h idfmaCI ixLHd;h

9'5 - 19'5    8
8

4
2


19'5 - 24'5   11
11

11
1


24'5 - 29'5  10
10

1
10

29'5 - 34'5   6
6

6
1


34'5 - 44'5   4
4

2
2


² ixLHd; jHdma;shla m%ia;dßl j oelaúh yels ;j;a l%uhla f,i ixLHd; nyq wi%h y÷kajd

fokak' fuys oS cd, f¾Lfha ia;ïNj, uqÿkaj, uOH ,laIHhka wkqms<sfj<ska ir, f¾Ld

u.ska hd lsßfuka  ^fofl<jr ixLHd; Y+kH jk mka;s we;ehs Wml,amkh fldg tu

mka;sj, uOH ,laIHhka o f.k& ixLHd; nyq-wi%h ,nd .; yels nj meyeos,s lrkak'

mka;s m%dka;rh 10-19 20-24 25-29 30-34 35-44

ixLHd;h 8 11 10  6  4

-

-

-

-

-

-

-

-

-

-

-

11

10

09

08

07

06

05

04

03

02

01

0
9.5      19.5  24.5   29.5  34.5       44.5

ixLHd;h

mka;s udhsu
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ksoiqk( cd, f¾Lh weiqßka ixLHd; nyq wi%h  w¢kak'

   mka;s ;ru iudk úg

   mka;s ;ru wiudk úg

ixLHd; nyq wi%fha j¾.M,h cd, f¾Lfhka jg jk j¾.M,hg iudk fõ' mka;s ;ru
wiudk cd, f¾Lhl § mka;s ;ru iudk mßÈ ia;ïN i,ld ia;ïNj, uqÿkaj, uOH
,CIH ,l=Kq lr ir, f¾Ld LKav u.ska ms<sfj<ska hd lrkq ,efí'

² ixLHd; jHdma;shl hï mka;s m%dka;rhl ziuqÉÑ; ixLHd;hZ hkq tu mka;s m%dka;rfha

by< udhsu f;la Bg my<ska we;s o;a; ixLHdj nj isiqkag isysm;a lrjkak'

² ixLHd; jHdma;shl j.=jla f.k thska wkqrEm iuqÉÑ; ixLHd; j.=j ,nd .kakd wkaou

fmkajd fokak'

² ;sria wCIfha mka;sj, by< udhsï o" isria wCIfha  tu wkqrEm mka;sj, iuqÉÑ; ixLHd;h

o f.k m%ia;dr .; lsÍfuka iuqÉÑ; ixLHd; jl%h ,nd .; yels nj fmkajkak'

ixLHd;h

mka;s udhsu

-

-

-

-

-

-

-

-

-

-

- - - - - - - - - -

100

90

80

70

60

50

40

30

20

10

0 20.5     30.5    40.5       50.5       60.5      70.5

ixLHd;h

mka;s udhsu
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² ix.Kkhlska ,nd .;a o;a; tajd ksfhdackh jk mka;s m%dka;r iy tajdfha iuqÉÑ;

ixLHd;hka olajk j.=jla iuqÉÑ; ixLHd; jHdma;s j.=jla f,i yeÈkafõ' fuh wdldr

follska ms<sfh, l< yel'

i' jeä jk iuqÉÑ; ixLHd; jHdma;sh

ii' wvq jk iuqÉÑ; ixLHd; jHdma;sh

² jeä jk iuqÉÑ; ixLHd; jHdma;sh

iuqÉÑ; ixLHd; jHdma;shl mka;s m%dka;r yd hï mka;shl by< udhsu f;la ixLHd;j,

ftlHh ±lafjk igykls' fuh F > u.ska wxlkh flf¾'

² wvq jk iuqÉÑ; ixLHd; jHdma;sh

iuqÉÑ; ixLHd; jHdma;shl mka;s  m%dka;r yd hï mka;s m%dka;rhl my< udhsug jvd

jeäfhka we;s ixLHd;j, ftlHh ±lafjk igykls' fuh F< u.ska wxlkh flf¾'

ksoiqka( fok ,o ixLHd; j.=fõ jeäjk iuqÉÑ; ixLHd; ;Srh iy wvq jk iuqÉÑ;

ixLHd; ;Srh  iys; ixLHd; jHdma;s j.=jla ms<sfh, lrkak'

i'  jeä jk iuqÉÑ; ixLHd; jl%h w¢kak'

ii' jeä jk iy wvq jk iuqÉÑ; ixLHd; jl%h tl u ldáiSh ;,fha w¢kak'

mka;s m%dka;rh     120-128  129-137  138-146  147-155    156-164    165-173   174-182

ixLHd;h    6      13       22        31   14     9         5

mka;s udhsï ixLHd;h jeä jk iuqÉÑ; wvq jk iuqÉÑ;
ixLHd;h F > ixLHd;h F<

119'5-128'5    6 6 100

128'5-137'5   13 19 94

137'5-146'5   22 41 81

146'5-155'5   31 72 59

155'5-164'5   14 86 28

164'5-173'5   9 95 14

173'5-182'5   5 100 5

jeä jk iuqÉÑ; ixLHd; jl%h we|Sug mámdá.; hq.,

^119'5" 0&" ^128'5" 6&" ^137'5" 19&" ^146'5" 41&" ^155'5" 72&" ^164'5" 86&" ^173'5" 95&" ^182'5" 100&
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wvq jk iuqÉÑ; ixLHd; jl%h we£ug mámdá.; hq.,

^173'5" 5&" ^164'5" 14&" ^155'5" 28&" ^146'5" 59&" ^137'5" 81&" ^128'5" 94&" ^119'5" 100&" ^182'5" 0&

² iuqÉÑ; ixLHd; j.=j m%;sY; iuqÉÑ; ixLHd; j.=jla njg m;a lr .kakd wkaou meyeos,s

lrkak'

fuys oS mka;shl wod< iuqÉÑ; ixLHd;h tu mka;shg wod< m%;sY; iuqÉÑ; ixLHd;h njg

mßj¾;kh lr .kakd wkaou fmkajd fokak'

² m%;sY; iuqÉÑ; ixLHd; jHdma;s j.=j Wmfhda.S lr .ksñka m%;sY; iuqÉÑ; ixLHd; jHdma;sfha

jl%h ,nd .kakd wkaou meyeos,s lrkak'

² fuys oS ;sria wCIfha mka;sj, by< udhsï o" isria wCIfha tu by< udhsï f.k we;s mka;sj,

m%;sY; iuqÉÑ; ixLHd;hka o f.k m%ia;dr.; lsÍfuka m%;sY; iuqÉÑ; ixLHd; jl%h ,nd

.; yels nj fmkajkak'

.
.

.

.

.
.

. .

10101010

20

30

40

50

60

70

80

90

100

110

119.5 128.5 137.5 146.5 155.5 164.5 173.5 182.5

iuqÉÑ; ixLHd;h

mka;s udhsï

.
.

.

.

.
.

. .

10101010

20

30

40

50

60

70

80

90

100

110

119.5 128.5 137.5 146.5 155.5 164.5 173.5 182.5

iuqÉÑ; ixLHd;h

mka;s udhsï

.
.

.

.

.
.

. .

.



78

² my; ±lafjk o;a; jHdma;sh i|yd m%;sY; iuqÉÑ; ixLHd; jHdma;s j.=jla m%;sY;
iuqÉÑ; ixLHd; jl%hla w¢kak'

mka;s m%dka;r 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64

ixLHd;h 2 5 4 0 5 7 10 6 5 2 4

   mka;s m%dka;r   mka;s udhsï          ixLHd;h  jeäjk iuqÉÑ; ixLHd;h  jeäjk m%;sY; iuqÉÑ; ixLHd;h

10-14  9'5-14'5 2 2 4

15-19 14'5-19'5 5 7 14

20-24 19'5-24'5 4 11 22

25-29 24'5-29'5 0 11 22

30-34 29'5-34'5 5 16 32

35-39 34'5-39'5 7 23 46

40-44 39'5-44'5 10 33 66

45-49 44'5-49'5 6 39 78

50-54 49'5-54'5 5 44 88

55-59 54'5-59'5 2 46 92

60-64 59'5-64'5 4 50 100

m%;sY; iuqÉÑ; ixLHd; jl%h we`§ug mámdá.; hq.,

^9'5" 0&" ^14'5" 4&" ^19'5" 14&" ^24'5" 22&" ^29'5" 22&" ^34'5" 32&" ^39'5" 46&" ^44'5" 66&" ^49'5" 78&" ^54'5" 88&"
^59'5" 92&" ^64'5" 100&

² ixLHd; jHdma;s" iuqÉÑ; ixLHd; jHdma;s iy m%;sY; iuqÉÑ; ixLHd; hk

jHdma;s oelafjk jl% Ndú;fhka o;a; w¾:l:kh lrk wkaou isiqka iu. idlÉPd

lrkak'

. .
.

. .
.

.

.

10101010

20

30

40

50

60

70

80

90

100

110

  9.5 14.5 19.5 24.5 29.5 34.5 39.5 44.5

iuqÉÑ; ixLHd;h

mka;s udhsï49.5 54.5 59.5

.
. .

64.5

.

m%;sY;
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uQ,sl joka$ixl,am (Key Words)(

² ixLHd; jHdma;sh - Frequency distribution

² mka;s iSud - Class limit

² mka;s udhsï - Class boundry

² mka;s ;ru - Class size

² iuqÉÑ; ixLHd; jHdma;sh - Cumulative frequency distribution

² ia;ïN m%ia;dr - Bar chart

² cd, f¾Lh - Histogram

² ixLHd; nyq wi%h - Frequency polygon

² ixLHd; jl%h - Frequency curve

² iuqÉÑ; ixLHd; jl%h - Cumulative frequency curve

² o;a; w¾:l:kh - Interpretation of data

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fï i|yd my; i|yka ks¾Kdhl mokï lr .kak'

² ixLHd; jHdma;s j.= Ndú;fhka ixLHd; jHdma;s m%ia;dr we|su'

² iuqÉÑ; ixLHd; j.=jla úia;r lsÍu

² iuqÉÑ; ixLHd; jl%h f.dvke.Su

² zm%;sY; iuqÉÑ; ixLHd;hZ  hkafkys woyi meyeos,s lsÍu

² m%;sY; iuqÉÑ; ixLHd; jl%h we£u

² iqÿiq f,i ixLHd; jHdma;s jl% f;dard .ksñka o;a; w¾:l:kfha fh§u
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ksmqK;d uÜgu 7'3 # úisÍu ms<sn| ñkqï weiqßka o;a; jHdma;shla ú.%y lrhs'

ld,fþo ixLHdj# 17

bf.kqï M, # ² fok ,o iQ;% Ndú;fhka fok ,o o;a; iuQyhl mrdih" p;=¾:l" wka;Ya

p;=¾:l mrdih .Kkh lrhs'

² fok ,o o;a; iuQyhl mrdih" p;=¾:l yd wka;Ya p;=¾:l mrdih

úsjrKh lrhs'

mdvï ie,iqu i|yd Wmfoia (

² ir, WodyrK u.ska o;a; iuQyhl mrdih .Kkh lrk wkaou meyeÈ,s lrkak'

fuys § ZZmrdih } by< w.h - my< w.hZZ u.ska mrdih ,nd .kakd nj u;= lr .kak'

² o;a; l=,lhla ;=< ±lsh yels by< w.h iy my< w.h w;r fjkig tu o;a; iuQyfhys

mrdih f,i w¾: ±lafjk nj fmkajd fokak'

² iuQys; ixLHd; jHdma;shl by< u mka;sfhys by< udhsu;a my< u mka;sfha my< udhsu;a

w;r fjki f,i mrdih w¾: ±lafjk nj o WodyrK f.k yer olajñka fmkajd fokak'

² ixLHd jHdma;shl o;a; wdfrdayK mámdáhg ieliq miq jHdma;sh iudk fldgia y;rlg

fnfok ia:dkhg wkqrEm w.hka p;=¾:l njo" th Q
1
" Q

2
 yd Q

3
 f,i o wxlkh lrkq

,nk njo i|yka lrkak'

² ir, WodyrK u.ska p;=¾:l ,nd .kakd wkaou my; rEm igyk Wmfhda.S lr .ksñka

fmkajkak'

   Q
1

   Q
2

    Q
3

fuys "

Q
1
: m<uq p;=¾:lh fyj;a my< p;=¾:lh

Q
2
: fojk p;=¾:lh fyj;a uOHia:h

Q
3
: ;=kajk p;=¾:lh fyj;a by< p;=¾:lh

² wiuQys; o;a; i|yd o;a; n .Kkla wdfrdayK mámdáhg ieliq miq p;=¾:l my; mßÈ

,nd .; yels nj fmkajd fokak'

 1

1
1

4
Q n  ia:dkfhys wh .Kk

 2

1
1

2
Q n  ia:dkfhys wh .Kk

 3

3
1

4
Q n  ia:dkfhys wh .Kk

² o;a; l=,lhl ueo fldgfia msysá úisÍfï jeo.;alu ms<sn| woyia u;= lrñka ueo msysá

o;a;j,ska 50] l m%udKhla w;r úisÍ we;s ÿr m%udKh wka;Ya p;=¾:l mrdih jk nj

fmkajkak' fï i|yd

wka;Ya p;=¾:l mrdih } Q
3
 -Q

1
 hk iïnkaO;dj Wmfhda.S lr .kak'

ksoiqka (- fok ,o o;a; iuQyfha p;=¾:l fidhkak'
2" 1" 2" 1" 0" 3" 4" 0" 0" 1" 1" 2" 5" 3" 2" 5" 3 " 2" 0" 1
o;a; jHdma;sh wdfrdayK l%uhg
0" 0" 0" 0" 1" 1" 1" 1" 1" 2" 2" 2" 2" 2" 3" 3" 3" 4" 5" 5
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o;a; ixLHdj  n = 20

m<uq p;=¾:lh  Q
1

=
1

( 1)
4

n  ia:dkfhys wh .Kk

        =
1

(20 1)
4



Q
1

=  5.25       ia:dkfhys wh .Kk

Q
1

=  
1

1 (1 1)
4

 

=  1

fojk p;=¾:lh Q
2
   =  

1
( 1)

2
n  ia:dkfhys wh .Kk

 =  
1

(20 1)
2



Q
2

 =  10.5 ia:dkfhys wh .Kk

 =  
1

2 (2 2)
2

 

=  2

;=kajk p;=¾:lh Q
3

 =     
3

( 1)
4

n   ia:dkfhys wh .Kk

 =
3

(20 1)
4



 = 15.75 ia:dkfhys wh .Kk

 =   
3

3 (3 3)
4

 

  =  3

² fuu úisÍu ms<sn| ñkqï fiùu i|yd bf.kqï lÜg,h ne.ska tla tla lKavdhug imhd
lKavdhï jHdmD;shla f,i by; ixl,am ;yjqre lr .ekSug isiqkag wjia:d iemhSu fhda.H
fõ'

uQ,sl joka$ixl,am (Key Words)(

² úisÍu ms<sn| ñkqï - Measurement of dispersion

² p;=¾:l - Quartile

² mrdih - Range

² wka;Ya p;=¾:l mrdih - Inter quartile  range

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² zzúisÍu ms<sn| ñkqïZZ hkafkys woyi meyeÈ,s lsÍu

² úisÍu ms<sn| ñkqï f,i mrdih" p;=¾:l" wka;Ya p;=¾:l mrdih ye|skaùu

² fok ,o o;a; jHdma;shla i|yd úisÍu ms<sn| ñkqï .Kkh lsÍu
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ksmqK;dj 8 # mß.Kl moaOh;shla iy Wmdx. M,odhs f,i Ndú; lsßu i|yd .fõIKh

lrhs'

ksmqK;d uÜgu 8'1 # mß.Klh y÷kajd tys wdodk yd m%;sodk Wml%u úia;r lrhs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² mß.Klh moaO;shla f,i úia;r lrhs'

² wdodk" m%;sodk yd ieliqï f,i oDVdx. j¾.SlrKh lrhs'

² Ndú; lrkakkaf.a wjYH;dj wkqj Wml%u f;dard .kshs'

² mß.Klfha idudkH fodaI ksjerÈ lr .kshs'

² m%udKh yd flfrk ld¾hh wkqj mß.Kl j¾.SlrKh  lrhs'

mdvï ie,iqu i|yd Wmfoia (

² my; i|yka mßos fyda fjk;a iqÿiq m%fõYhla fyda ,nd .kak'

² mßirfha olakg ,efnk moaO;s ms<sn| úuikak'

Wod( mdi,a moaO;s" fi!r.%y uKav,h" YÍrfha olakg ,efnk moaO;s wdosh'

² rEm igykla fyda ùäfhda o¾Ykhlska m%o¾Ykh l< yels moaO;shla fmkajd tys ix>gl

yd ld¾h Ndrh ms<sn| j idlÉPdjla fufyh jkak'

 wdydr cS¾K moaO;sh- wdydr ,nd .ekSug" tajd cS¾Kh fldg wjYH fmdaIK

fldgia wjfYdaIKh lsÍug yd wkjYH oE neyer lsÍug

ilia jQ bkaøshhka we;s nj

² mß.Kl moaO;shla fmkajd th o moaO;shla f,i y÷kd .ekSug isiqkag iydh jkak'

² thg o;a; wdodkh lsÍug" ilia lsÍug" wdphkh lsÍug yd m%;sodkh lsÍug fjka

fjka jYfhka we;s Wml%u y÷kd .ekSu'

² mß.Klfhka wjYH ld¾hhka bgq lr .ekSu i|yd Ndú;hg .efkk úúO

Wml%u wjYH;dj wkqj f;dard .ekSu'

² tu ld¾hhka jvd;a ld¾hlaIu lr .ekSu i|yd tu Wml%uj,g wdfõKsl

,laIK y÷kd .ekSu'

² mß.Klh l%shd;aul lsÍfï oS w;aoelsh yels ir, fodaI yrKh lr .ekSu ms<sn| j isiqka

iu. idlÉPd lrkak'

² uQ,sl Wml%u ksis mrsos flfjksj,g iïnkaO fkdùu

² úÿ,s n,h iemhSu yd iïnkaO fodaI

² uDÿldx. m%;spdr fkdoelaùfï fodaI

² mß.Klh" tys m%udKh yd flfrk ld¾hh wkqj j¾.SlrKh lsÍug isiqkag iydh jkak'

² uyd mß.Kl

² l=vd mß.Kl

² laIqø mß.Kl

² Wl=¿ mß.Kl (lap top)

² fïih u; mß.Kl (desk top)

² geí$w;a, u; mß.Kl (tab/ palm top)

² fkdaÜnqla mß.Kl
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² mka;sh lKavdhï lr my; l%shdldrlïj, fhdojkak'

² mß.Kl moaO;shl wvx.= ixrpl wdodk" m%;sodk" ieliqï yd wdphk Wml%u

fjka fjka j y÷kd .ekSug wjia:dj i,ikak'

² wod< Wml%u ksjeros j flfjksj,g iú lsÍug isiqkag iydh jkak'

² mß.Klh l%shd;aul lsÍfï oS wod< Wml%u ksjeros j iú fldg fkd;sîu ksid

we;s jk fodaI w;a ù|Sug yd tajd ksjeros lsÍug wjia:dj i,ikak'

uQ,sl joka$ixl,am (Key Words)(

² uyd mrs.Kl - Super computers

² laIqø mrs.Kl - Micro computers

² mrs.Kl moaO;sh - Computer system

² wdodk yd m%;sodk Wmdx. - Input and output devices

.=Kd;aul fhojqï (

² moaO;shla w¾: oelaùu i|yd iqÿiq rEm igyka fyda ùäfhda o¾Ykhla

² uQ,sl Wml%u iys; mß.Kl hka;%hla yd wfkl=;a wod< Wml%u fyda tajdfha rEm igyka

² wka;¾cd, myiqlï

fjí ,smsk(

www.tutorialspoint.com/compute_fundamentals/computer_input_devices.htm

www.tutorialspoint.com/compute_fundamentals/computer_output_devices.htm

www.tutorialspoint.com/compute_fundamentals/computer_memory.htm

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka ks¾Kdhl Wmfhda.S lr .kak'

² mß.Kl moaO;shl m%Odk Wml%u y÷kd .ekSu'

² mß.Klfha uQ,sl wdodk yd m%;sodk Wml%uj, ld¾hhka úia;r lsÍu'

² Wml%u ksjeros j flfjksj,g iú lsÍu'

² wjYH;dj wkqj Wml%u f;dard .ekSu'

² mß.Klfha fodaI ksjeros lr mß.Klh l%shd;aul lsÍu'
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ksmqK;dj 9 # mß.Kl fufyhqï moaO;sh iu. M,odhS f,i lghq;= lrhs'

ksmqK;d uÜgu 9'1# mß.Kl fufyhqï moaO;sh y÷kajd tys ld¾hh úia;r lrhs'

ld,Éfþo ixLHdj # 05

bf.kqï M, # ² fufyhqï moaO;shla ls%hd lrk wdldrh yd Ndú; lrk wdldrh úia;r

lrhs'

² mß.Klfha úúO ixrpl kï lr tajd fufyhqï moaO;sh iuÕ we;s

wka;¾ ls%hdldÍ;ajh meyeÈ,s lrhs'

² úúO j¾.j, fufyhqï moaO;s úia;r lr m%Odk jYfhka Ndú; jk

fufyhqï moaO;s kï lrhs'

² fufyhqï moaO;sh iy m%Odk u;lh w;r wka;¾ls%hdj isÿ jk wdldrh

idlÉPd lrhs'

² f.dkq moaO;sh iy tys ld¾hh úia;r lrhs'

² mß.Klh iy tys úúO ixrplj, msrsú;r kï lrhss'

² fodaI l<ukdlrKh meyeÈ,s lrhs'

mdvï ie,iqu i|yd Wmfoia (

² my; i|yka oE wOHhkfhka iqÿiq m%fõYhla ,nd .kak'

² r:jdyk fufyhùu ms<sn| isiqkaf.a wjOdkh fhduq lrkak'

² fmd,sia ks,Odßhl= úiska r:jdyk fufyh ùu' ^ish¨ Wmfoia yia; ix{d

u.ska&

² ix{d mqjre u.ska r:jdyk fufyhùu ^ish¨ Wmfoia úoHq;a ix{d u.ska&

² yuqod fyda YsIH Ng lKavdhula fufyhùu ^ish¨ Wmfoia jdÑl j&

² mqia;ld, lKavdhï fufyhùu ^ish¨ Wmfoia ,sÅ; j&

² idudkHfhka msßia fufyhùfï wjYH;dj ms<sn| isiqka iu. idlÉPd lrkak'

² l=,S r:hl ßheÿrl=f.a ld¾h Ndrh yd mß.Kl fufyhqï moaO;shl uQ,sl ld¾hhka

ixikaokh lrkak'

² mß.Klh yd Ndú; lrkakd w;r iïnkaO;djla f.dvk.d mß.Klh u.ska úúO ld¾hhka

bgq lr .ekSu i|yd mß.Klh iQodkï lsÍu isÿ l< hq;= nj idlÉPd lrkak'

² mß.Klh fufyh ùug lsishï w;rueos l%shdldÍ;ajhl wjYH;dj isiqka w;ßka biau;=

lrjkak'

² mß.Klh yd Ndú; lrkakd w;r iïnkaO;djla f.dvke.Su i|yd mß.Kl w;=re

uqyqK;a fhdod .efkk nj úia;r lsÍug wjia:dj f.dvk.kak'

² mß.Klfha úúO w;=re uqyqK;a mj;sk nj fidhd .kakg wjia:dj ,nd fokak'

² mß.Klh i|yd úúO fufyhqï moaO;s fhdod .kakd nj y÷kd .ekSug wjia:dj i,id

fokak'

² j¾;udkfha m%Odk jYfhka Ndú; jk fufyhqï moaO;s kï lsÍug Wojq jkak'

² mß.Kl iaúph l%shd;aul l< wjia:dfõ isg hï ld¾hhla mß.Klh u.ska bgq lsÍug

yels jk wjia:dj olajd mß.Klh iQodkï lsÍfï l%shdj,sh y÷kd .kakg wjia:dj ,nd

fokak'
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² mß.Klfha úúO ixrpl jk USB pen Drive, uqøK hka;%h, USB Dongle iú lsÍfï oS

fufyhqï moaO;s iu. wka;¾ l%shdldÍ;ajh meyeos,s lr .ekSug wjia:dj ,nd fokak'

² fufyhqï moaO;sh iy m%Odk u;lh wka;¾ l%shdj isÿ jk wdldrh isiqka iu`. idlÉPd

lrkak' ta i|yd ks¾Nd.SlrKh (Defragmentation), Restore, Backup, Clear Tempo-

rary Files Ndú; lsÍug u. fmkajkak'

² mrs.Klh yd tys ixrplj, msßú;r m%ldY lsÍug fmd,Ujkak' ta i|yd System Infor-

mation fmkajd fokak'

² mß.Klh Ndú; lrkakd yd fufyhqï moaO;sh w;r iïnkaO;dj meyeos,s lsÍu'

Ndú; lrkakd  

² ks¾Nd.SlrKh ̂Defragmentation& meyeos,s lsÍu i|yd u.Ska iys; nia r:hl ;eka ;ekaj,

ysia wdik we;s wjia:djla i,lkak' fuu nihg tl u mjq,l y;r fofkl= f.dvjk

wjia:djl Tjqka i|yd tl <`. wdik ms<s.ekaùug ;eka ;ekaj, jdä ù isák wh bj;a

lr tl <`. wdik ilia lr oSu ms<sn| j idlÉPd lrkak'

uQ,sl joka$ixl,am (Key Words)(

² mß.Kl w;=re uqyqK;a -   Computer interfaces

² fufyhqï moaO;sh -  Operating system

² ks¾Nd.SlrKh -   Defragmentation

.=Kd;aul fhojqï(

² mß.Kl

² úúO fufyhqï moaO;s

² úúO fufyhqï moaO;s w;=re uqyqK;aj, rEm igyka

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka ks¾Kdhl Wmfhda.S lr .kak

² fufyhqï moaO;shl wjYH;dj meyeÈ,s lsßu

² mß.Klfha úúO w;=re uqyqK;a kï lsrSu

² fufyhqï moaO;shl l%shdldÍ;ajh

² mß.Klfha úúO ixrpl fufyhqï moaO;s iu. wka;¾ l%shdldÍ;ajh meyeÈ,s lsÍu

² fufyhqï moaO;sh iy m%Odk u;lh w;r wka;¾ l%shd meyeÈ,s lsßu

² mß.Klfha yd tys ixrplhkaf.a msßú;r bÈßm;a lsÍu

 

 

oDVdx.
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ksmqK;d uÜgu 9'2 # mß.Kl fufyhqï moaO;shla Ndú; lrhs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² fufyhqï moaO;sfha fldgia ̂ Desktop, Explorer, Controls& y÷kd .kshs'

² f.dkq ny¨ï ̂ Folder& ks¾udKh lrhs' tys Wmf.dkq nyd¨ï ^sub

folder& ilia lrhs'

² Odjlh ^Drive&" f.dkqj iy f.dkq nyd¨u y÷kd .kshs'

² f.dkqfõ fldgia y÷kd .kshs'

² f.dkq nyd¨ï wdlD;sh Explorer fyda Nautilus ;=<ska fyda ksÍlaIKh lr

fjkia lrhs'

² Odjlh" f.dkqj iy f.dkq nyd¨ï úOdk f¾Ld ^Command Line&

Ndú;fhka y÷kd .kshs'

² USB Mouse (USB uQislh)" Pen Drive (iefk,s u;l Wml%u)" Printer

^uqølh& HSDPA  dongle wdÈh mß.Klhg tla lrk wjia:dfõ fufyhqï

moaO;sfha  yeisÍu ksßlaIKh lrhs'

² Control mek,h Ndú;fhka fufyhqï moaO;sfha úúO wx. ms<sn| j

fidhd n,hs'

² uQislh (Mouse)

² Yío (Sound)

² Personalization

² oskh iy fõ,dj (Date & Time)

² Folder Option

² y~ y÷kd .ekSu (Speech  Recognition)

² mßYS,l .sKqu (User Accounts)

² Task Manager Ndú; lr fyda ,sklaiaj, oS ps-A Ndú; lr fufyhqï

moaO;sfha fufyhqï (Process) ms<sn|j fidhd ne,Sug iy l%shdhk kj;d

;eîug yels nj y÷kd .kshs'

mdvï ie,iqu i|yd Wmfoia (

² my; i|yka mßos iqÿiq m%fõYhla ,nd .kak'

² úúO fufyhqï moaO;Ska kï lsrSug wjia:dj ,nd fokak'

² újD; fla; fufyhqï moaO;Ska kï lsÍug Woõ jkak'

^úkafvdaia fufyhqï moaO;sh$ ,sklaia fufyhqï moaO;sh hk fufyhqï moaO;s fol u

Ndú; lrñka fuu w;aoelSï ,nd .ekSug wjia:dj ,nd fokak&'

² fufyhqï moaO;sfha uQ,sl wx. lsysmhla jk Desktop, Explorer iy Controls ms<sn| j

isiqka iu. idlÉPdjla fufyh jkak'

² fufyhqï moaO;sfha uQ,sl wx." úOdk f¾Ld w;=re uqyqK; ^Command line& Ndú;fhka

úOdk l%shd;aul lsÍug wjia:dj ,nd fokak' ̂ Ñ;%l w;=re uqyqK;a Ndú;h fuka u úOdk

f¾Ld w;=re uqyqK;a Ndú;h i|yd;a wjia:dj ,nd fokak&'
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² uQ,sl jYfhka úOdk Ndú;fhka"

² Odjl ^Drive& w;r udre ùug

² f.dkq nyd¨ï ^Folder& w;r udre ùug

² w¨;ska f.dkq nyd¨ula ks¾udKh lsÍug

² f.dkq nyd¨ula uld oeóug

² f.dkq nyd¨ul we;s f.dkq y÷kd .ekSug

² f.dkqjla ;j;a nyd¨ulg msgm;a ^Copy& lsÍug wdoS úOdk l%shd;aul lsÍug

wjia:dj ,nd fokak'

² jev;,fha f.dkq nyd¨ula ilia lr ta ;=< Wm f.dkq ilia lrk whqre y÷kd .ekSug

wjia:djla fokak'

² ilia l< f.dkq nyd¨ï fufyhqï moaO;sh ;=< ks¾udKh jk wdldrh Exploer/Nautilus

yryd wjfndaO lr .ekSug wjia:dj ,nd fokak'

² f.dkqjla o¾Ykh lsßu" f.dkqjla ie`.úu iy f.dkq os.=j ^Extension& o¾Ykh ùug iy

ie`.ùug wjia:dj ,nd fokak'

² my; oelafjk oDVdx. mß.Kl moaO;shg iïnkaO lr fufyhqï moaO;sh Bg olajk

m%;spdrhka ksÍlaIKh lsÍug wjia:dj ,nd fokak'

² USB uQislh

² Pen Drive

² uqøK hka;%h

² HSDPA Dongle

² Controls Ndú;fhka uQislfha fjkialï isÿ lsÍug wjia:dj ,nd fokak'

² Control Panel tl Ndú;fhka y~ y÷kd .ekSfï fjkialï isÿ lsÍug wjia:dj fokak'

² Control Panel tl Ndú;fhka Personalization tflys fjkialï isÿ lsÍug wjia:dj

fokak'

² Control Panel tl Ndú;fhka Speech Recognition tflys fjkialï isÿ lsÍug wjia:dj

fokak'

² Control Panel tl Ndú;fhka mß.Kl .sKqï ks¾udKh lsÍug;a" tajd wjYH úoshg fjkia

lsÍug;a" uld oeóug;a iy jrm%ido (Privileges) ,nd oSug wjia:dj fokak'

² Ctrl + Alt + Del Ndú; lr Task Manager / Terminal  tfla ps-A Ndú;fhka fufyhqï

^Process& ms<sn| j fidhd ne,Sug;a fufyhqï kj;d oeóug;a wjia:dj fokak'

uQ,sl joka$ixl,am (Key Words)(

² f.dkq nyd¨ï - Folder

² úOdk f¾Ld - Command Line

² Odjl - Drive

² f.dkq os.=j - Extension

² jev;,h - Desktop

.=Kd;aul fhojqï(

² úkafvdia fufyhqï moaO;sh fhÿ mß.Kl lsysmhla

² ,sklaia fufyhqï moaO;sh fhÿ mß.Kl lsysmhla
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we.hSu yd ;lafiarelrKh i|yd Wmfoia (

  fï i|yd my; i|yka ks¾Kdhl mokï lr .kak'

² fufyhqï moaO;s kï lsrSu

² fufyhqï moaO;s m%fNao kï  lsrSu

² fufyhqï moaO;sfha wjYH;dj úia;r lsrSu

² fufyhqï moaO;sh mß.Klfha úúO wx. md,kh lrk nj fmkaùug wjYH kso¾Yk tla

lrñka ,ehsia;=jla ilia  lsrSu
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ksmqK;dj   10 ( tosfkod cSú;fha .eg¨ ksrdlrKh lr .ekSu i|yd fhÿï uDÿldx. Ndú;

lrhs

ksmqK;d uÜgu 10'1 ( f,aLklrKh i|yd joka ieliqï uDÿldx.h Ndú; lrh s'

ld,fþo ixLHdj# 14

bf.kqï M, # ² Task Manager Ndú; lr fyda ,sklaiaj, oS ps-A Ndú; lr fufyhqï

moaO;sfha fufyhqï (Process) ms<sn| j fidhd ne,Sug iy l%shdhk kj;d

;eîug yels nj y÷kd .kshs'

² joka ieliqï uDÿldx.h újD; lr f.dkq ;ekam;a lsÍu' uQ,sl ixialrK

lghq;= lsßu' wdlD;slrKh lsÍu" mdG iy jia;= msgm;a lsÍu" ú;eka

lsÍu hkdÈh isÿ lrhs'

mdvï ie,iqu i|yd Wmfoia (

² my; i|yka mrssos iqÿiq m%fõYhla ,nd .kak

² tosfkod olakg ,efnk úúO wkaofï f,aLk lsysmhla fmkajd tajdfha joka ilid

we;s wkaou" msgq" ;Sre yd fPao ilid we;s wdldrh ms<sn| idlÉPd lsrSu'

² wl=rej,g wu;r j tajdfha we;=<;a fldg we;s fjk;a oE ms<sn| j idlÉPd lsrSu ̂ rEm

igyka" j.= wdosh&

² tajdfha isÿ lr we;s úúO wdlD;slrK wdldr y÷kajd oSu

² tajd uqøKh lr we;s wkaou ms<sn| j idlÉPd lsrSu

^fï i|yd uqøs; fmd;a" mqj;am;a" jHdmD;s ksnkaOk" wdrdOkd m;% wdoS úúO fmd;am;a yd

uqøs; oE fhdod .; yels h'&

² fuu ksmqK;dj b.ekaùfï oS m%dfhda.sl w;aoelSï ,nd .ekSfï wjia:dj isiqkg ,nd osh

hq;= h' fuys oS oekg nyq, j Ndú;hg .efkk ysñlï iys; fhÿï uDÿldx.h jk

uhsfl%dfid*aÜ T*Sia fyda újD; fla;l uDÿldx.hla jk ´mka T*Sia ldKavfha fhÿï

uDÿldx.hla fyda fuu fol u fhdod .ekSu jvd;a fhda.H fõ' fuu l=uk uDÿldx.h

fhdod .;a; o" tys fjkia ldKav y÷kajd oSfï oS hï hï fjkialï isÿ jk nj isiqkg

wjfndaO jk wkaoñka mdvu ie,iqï lr .kak'

² idïm%odhsl joka ieliqï l%uj,g idfmalaI j mrs.Kl wdY%s; joka ieliqï l%u Ndú;fha

jdis ms<sn| j isiqka oekqj;a lsrSug idlÉPdjla fufyhjkak'

² uhsfl%dfid*aÜ j¾â 2007 w;=re uqyqKf;ys tla tla fukq whs;u u.ska wjYH ld¾hhka  isÿ

l< yels nj;a" tla tla fukQ whs;u u; uQislh la,sla lsrSfuka tu ld¾hhka y÷kd .;

yels nj;a fmkajd fokak'

² ks¾foaYs; fhÿï uDÿldx.hg wod< jk fia úIhh wka;¾.;h uq¿ukska u wdjrKh jk

mrsos m%dfhda.sl wNHdij,g m%uqL;ajh foñka b.ekaùfï l%shdj,sh kshñ; ld,h ;=< ksu

lrkak'

² l,ska iQodkï lr .;a f,aLkhla Ndú; lrñka uQ,sl ixialrK yd wdlD;slrK lghq;= o"

msgm;a lsÍu" ú;eka lsÍu hkdÈh ie,iqï lr .kak'
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² joka ieliqï udÿldx. úúO iud.ïj,ska ksujd we;s nj yd tajd ñ, È .; hq;= nj;a" újd;

fla; uDÿldx. fkdñf,a Ndú; l< yels nj;a fmkajd myod fokak'  YsIH l%shdldrlï

i|yd idudkH Office meflacfha fuka u újD; fla; uDÿldx.h hk meflac fol u Ndú;

lrkafka kï" uDÿldx. fol u Ndú; lsÍfï yelshdj ,nd .; yels h'

² l=uk joka ieliqï udÿldx.h Ndú; l< o tys w;=re uqyqK; iy tla tla l%shdldrlu

lsÍfï § Ndú; lrk fuj,u fidhd .kakd wdldrh uq, § meyeÈ,s j fmkajd fokak'  ̂ bka

miq isiqka wfkl=;a l%shdldrlïj, § Tjqka úiska u wod< fuj,u ,nd .ekSu yd Ndú;h

isÿ lrkq we;'

² joka ieliqï udÿldx.h Ndú; fldg w¨;ska ilia l< fyda ixialrKh l< fyda f.dkqjla

;ekam;a lrk wdldrh m%dfhda.sl j lsÍug isiqka fufyhjkak'

² msgq wdlD;slrKh ms<sn| meyeÈ,s wjfndaOhla ,nd foñka úúO j¾.fha f.dkq i|yd msgq

wdlD;slrKh fjkia jk nj fmkajkak'

² msgm;a lsÍu" ú;eka lsÍu hkdÈh lrk l%u lsysmhla we;s nj fmkajd" jvd;a myiq ir,

l%uhg isiqka yqre lrjkak'

² joka ieliqï udÿldx.hl we;s j.= we;=<;a lsÍfï jeo.;alu myod fokak'  j.= we;=<;a

lrjd tu j.= ;ukag wjYH mßÈ ilia lr .ekSu i|yd fhdod .kq ,nk l%shdldrlï

ish,a, yqre lrjkak'

² ,smshlg fyda ,shú,a,lg Ñ;%l fyda PdhdrEm hkdÈh we;=<;a lsÍu fuka u m%ia;dr we;=<;a

lsÍu o yqre lrjkak'

² ,smshla fyda ,shú,a,la ilia lr wjika jQ miq tys ksjerÈ;dj ;yjqre lr .ekSug wlaIr

fldaIh yd Yío ksêh jeks oE Ndú; lr .kakd wdldrh meyeÈ,s lrkak'

² ilia lr wjika jQ ,shú,a,la uqøKh lsÍug fmr msgq ksuejqu ilia lsÍfï jeo.;alu

meyeÈ,s lrkak'  ta wkqj ilia l< ,shú,a, uqøKhg fmr oiqka Ndú; lr mÍlaId lr

ne,Sug yqre lrjkak'

² mß.Klhg iïnkaO l< uqøK hka;%h f;dard .ekSu;a bka miq wjYH msgm;a .Kk uqøKh

lr .ekSu;a isÿ lrk wdldrh meyeÈ,s lr uqøKh lrjkak'

uQ,sl joka$ixl,am (Key Words)(

² joka ieliqï uDÿldx.h - Word processing software

² msgq wdlD;slrK - Formatting

² msgq ksuejqu - Page setting

.=Kd;aul fhojqï(

² fhÿï uDÿldx. tlla fyda lsysmhla iys; mß.Kl hka;%

² uhsfl%dfid*aÜ T*Sia (Microsoft Office)

² ´mka T*Sia ldKavfha fhÿï uDÿldx.hla (LibreOffice)

² úúO wkaofï uqøs; f,aLk lsysmhla

² nyq udOH m%lafIamKhla
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ks¾foaYs; fjí wvÑ

http://www.flyertutor.com/microsoft-word-tutorials/flyer-tutor/florist-flyer-flower-garden.asp

https://wiki.documentfoundation.org/images/3/35/WG40-WriterGuideLO.pdf

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

  fï i|yd my; i|yka ks¾Kdhl mokï lr .kak'

² joka ieliqï uDoqldx. Ndú;fhka f,aLkhla ks¾udKh lsÍu

² tu f,aLkfha wjYH mrsos wdlD;SlrKhka isÿ lsÍu

² tu f,aLkhg wjYH mrsos j.= we;=<;a lsÍu

² thg Ñ;%l" PdhdrEm wdosh we;=<;a lsÍu

² wlaIrdfõlaIKh yd Yío ksê Ndú;fhka ksjeros joka fh§u

² uqøK fmr oiqk n,d ksis mrsos f,aLkh uqøKh lsÍu
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ksmqK;d uÜgu 10'2 ( j.= .; l< o;a; .nvd lsÍug iy o;a; úYaf,aIKh lsÍug me;=reïm;a m;a

uDÿldx. Ndú; lrhs'

ld,Éfþo ixLHdj # 14

bf.kqï M, # ² me;=reïm;a uDÿldx.fha wjYH;dj iy tys Wmfhda.S;dj meyeos,s lrhs'

² me;=reïm;la ux fijqï úfYaIdx. iudf,dapkh lr jevm;la ;khs'

² Woõ ZZ HelpZZ Ndú; lrhs'

² o;a; we;=<;a lr tajd wkq ms<sfj<lg m%o¾Ykh lrhs'

² we;=<;a l< o;a; wkqidrfhka .Kkh lsÍï isÿ lrhs'

² o;a; ixialrKh" msgm;a lsÍu" ú;eka lsÍu" lemSu" we,ùu iy

wdlD;slrKh lrhs'

² zzAuto fillZZ iQ;%h Ndú; lrhs'

² fldaI ixhqla; lsÍu iy uOHia: lsÍu lrk wdldrh bf.k .kshs'

² o;a; kdu" mrdi" fmryka" f;aÍï iy j,x.= lrk ,ehsia;= Ndú; fldg

o;a; fufyhjhs'

² iQ;% iy Y%s; Ndú; lrhs'

² m%ia;dr iy igyka ks¾udKh lrhs'

² YS¾Il yd mdol we;=<;a lrhs'

² jevfmd;a ;ekam;a lrhs" msgq .=Kdx. ilihs" uqøKh lrhs'

mdvï ie,iqu i|yd Wmfoia (

² mka;sfha <uqkaf.a ,l=Kq ,ehsia;= ilia lrk wdldrh idlÉPd lrñka mdvug m%fõY

jkak'

² <uqkaf.a uq¿ ,l=Kq" idudkH ,l=Kq" ia:dkh .Kl hka;% u.ska fidhk wdldrh idlÉPd

lrkak'

² ,l=Kq fjkia úgl oS ,l=Kq ,ehsia;=j fjkia lsrSug we;s wmyiq;dj fmkajd fokak'

² mß.Kl u.ska ,l=Kq ,ehsia;= ilia lsÍfï oS we;s myiqlï yd tys jdis ms<sn| isiqka

oekqj;a lsÍug idlÉPdjla fufyh jkak'

² me;=reïm;a uDÿldx.h újD; fldg tys w;=re uqyqK; yd my; lreKq we;=<;a jk mrsos

meyeos,s lssÍï isÿ lrkak'

² jev fmd;^Work book&" jevm; ^Work sheet&" ;Sre" fmA<s" fldaI" fldaI ,smsk" fma<s

wxl" ;Sre YS¾I" mrdi" Formular bar

² jevm; ;=< Mouse pointer tflys fjkia ùï fmkajd oS ta tla tla wjia:dj, Ndú;h

meyeos,s lrkak'

² jevm; ;=< .uka lsÍu" uq,a fldaIhg yd ´kEu fldaIhlg tljr msúiSu wdosh meyeos,s

lrkak'

² o;a; we;=<;a lsÍu" we;=<;a l< o;a; idudkHlrKh" msgm;a lsÍu" ú;eka lsßu" lemSu"

we,ùu iy wdlD;slrKh meyeos,s lrkak'
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² f,an, w.hka yd iQ;% meyeos,s fldg tajd fldaI u; msysgk wdldrh fmkajd fokak'

² Auto Fill Ndú; l< yels wjia:d fmkajd fokak'

² o;a; ms<sfj<g ilia lsrSu ̂Data sort&" fmryka lsÍu ̂Filter&" j,x.= ,ehsia;= ̂Validation list&

meyeos,s lrkak'

² Ys%; yd iQ;% meyeos,s lrkak'

² m%ia;dr meyeos,s lrkak'

² YS¾Il yd mdol fhdok wdldrh meyeos,s lrkak'

² jevfmd; ;ekam;a lsÍu" msgq .=Kdx. ^Page setup&" uqøKh lsÍu meyeos,s lrkak'

uQ,sl joka$ixl,am (Key Words)(

² me;=reï m;a uDÿldx.h - Spread sheet software

² jevm; - Work sheet

.=Kd;aul fhojqï (

² mß.Kl úoHd.drhla

² me;=reïm;a uDÿldx.hla

² mka;s ,l=Kq ,ehsia;=jla fyda lsysmhla

² nyq udOH m%lafIamKhla

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

  fï i|yd my; i|yka ks¾Kdhl mokï lr .kak'

² me;=reïm;a uDÿldx. Ndú; l< hq;= wjia:d wjfndaO lr .ekSu

² me;=reïm;a Ndú; fldg ,l=Kq ,ehsia;= ilia lsÍu

² me;=reïm;a u.ska m%ia;dr ks¾udKh lsÍu

² iQ;% yd Y%s; Ndú; fldg .Kkh lsÍï myiqfjka isÿ lsÍu

² msgq .=Kdx. ilia fldg uqøKh isÿ lsÍu
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ksmqK;d uÜgu 10'3 ( bf,lafg%dksl bÈßm;a lsÍulg iu¾mK uDÿldx.hla Ndú; lrhs'

ld,Éfþo ixLHdj # 08

bf.kqï M, # ² uQ,sl iu¾mKhla ie,iqï lr tys ;ekqï tall ks¾Kh lrhs'

² mdG" f;aud iy ú,di iu. jev lrhs'

² m%ia;dr" igyka" j.=" yevhka Ndú; lrhs'

² udOH mire ^Media clip& iy iÔùlrK iu. jev lrhs'

² f;aud" miqìï iy ú,di Ndú; lrhs'

² iu¾mK uDÿldx.fha úfYaIdx. iu¾mKh ;ekSu i|yd fhdod .kshs'

² Yío iy mire ^Media clip& iy iÔùlrK iu¾mKhg ixhqla; lrhs'

² úúO wdlD;s wkqj iu¾mKh ;ekam;a lr uqøKh lrhs'

mdvï ie,iqu i|yd Wmfoia (

² my; i|yka mrsos iqoqiq m%fõYhla ,nd .kak'

² tosfkod  cSú;fha  iu¾mK  Ndú;hg .efkk wjia:d ms<sn| j isiqka iu. idlÉPd

lrkak'

² bf,lafg%dksl iu¾mK Ndú;fhka bosrsm;a lrkakdg iy fm%alaIlhdg w;a ú|sh yels

jdis ms<sn|j o idlÉPd lrkak'

² ilia lrk ,o iu¾mKhla fmkajd tys olakg ,efnk iqúfYaI fuka u wdl¾IKSSh

wx. ms<sn| j ye|skaùula lrkak'

² iu¾mK uDÿldx.h újD; lrk wdldrh fmkajkak'

² uhsfl%dfid*aÜ T*Sia iy ksoyia yd újD; uDÿldx. ̂ ´mka T*Sia& hk foj¾.h u fhdod

.ksñka m%dfhda.sl l%shdldrlïj, ksr; lrjkak'

² úIh wka;¾.;h wdjrKh jk mrsos wod< l%shdldrlï" fukQ" fuj,ï" rsnka wkqidrfhka

meyeos,s lrkak'

² uhsfl%dfid*aÜ iy ksoyia yd újD; uDoqldx. weiqrska tu l%shdjka imqrd .kakd wdldrh

fmkajd fokak'

² iu¾mKhl uQ,sldx. y÷kajd fokak'

² lod" msrsie,iqï (Layouts), f;aud" Wm f;aud" ú,di hkdosh

² iu¾mKhla ie,iqï lsrSfï jeo.;alu myod fokak'

² f;aud" Wm f;aud" mska;+r" j.= wdosh ksjeros wkaoñka lodj u; we;=<;a lsrSu

² tajd m%o¾Ykh úsh hq;= wkqms<sfj< yd ú,dihka ms<sn| wjfndaOhla ;sîu

² lodj u;g tla tla wx. we;=<;a lrk wdldrh fmkajd fokak'

² f;aud" Wm f;aud" mska;+r" j.=" udOH mire wdosh

² wjYH msrsie,iqï ̂Layouts)iys; j kj lod iu¾mKhg we;=<;a lsrSu ms<sn| j wjfndaOhla

,nd fokak'

² iu¾mKh o¾Ykh jk wkaou wNsu;lrKh lsrSu ms<sn| j wjfndaOhla ,nd fokak'

²  Custom Animation, slide Transition

² ilia l< iu¾mKh úúO f.dkq j¾. hgf;a ;ekam;a lrjkak'

² ilia l< iu¾mKh úúO wdlD;s hgf;a uqøKh lrjkak'
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² fjkia uDÿldx. ldKav ^Versions) j, olakg ,efnk fjkialï fmkajd fokak'

² imhd we;s fjí ,smsk yryd wfkl=;a úIh lreKq ms<sn|j wjfndaOhla ,nd fokak'

uQ,sl joka$ixl,am (Key Words)(

² iu¾mKh - Presentation

² udOH mire - Media clip

.=Kd;aul fhojqï (

² iu¾mK uDÿldx.hla iys; mrs.Kl

² ilia lrk ,o iu¾mKhla fyda lsysmhla

² nyqudOH m%lafIamKhla  (Multi media projector)

ks¾foaYs; fjí wvú

http://ase.tufts.edu/its/trainDocuments/powerpoint07Basics.pdf

http://www.roanestate.edu/webfolders/youngm/gis110/powerpoint/

powerpoint_tutorial.pdf

http://library.med.utah.edu/ed/eduservices/handouts/PowerPoint_Web/

PPT2003_basic_tutorial.pdf

http://inpics.net/powerpoint03.html ( You can Start from this URL)

http://wiki.openoffice.org/wiki/Documentation/How_Tos/First_Steps_in_Impress2

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

  fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² fok ,o wjia:djlg iqÿiq mßos iu¾mKhla ie,iqï lsÍu

² iu¾mK uDÿldx.hla újD; fldg thg wjYH msßie,iqu f;dard .ekSu

² wod< wx. we;=<;a lrñka iu¾mKhla jeä oshqKq lsÍu'

² tla tla wx. wjYH mros  icSùlrKh lsÍu'

² iu¾mKh iqÿiq mßos m%o¾Ykh lsÍu'

² iu¾mKh miqj m%fhdackhg .; yels jk mßos ;ekam;a lsÍu'
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ksmqK;dj   11 ( f;dr;=re ,nd .ekSu iy ikaksfõokh i|yd M,odhs f,i wka;¾cd,h

Ndú; lrhs'

ksmqK;d uÜgu 11'1 ( f;dr;=re m%fõYh i|yd wka;¾cd,h Ndú; lrhs'

ld,Éfþo ixLHdj # 08

bf.kqï M, # ² wka;¾cd, b;sydih idlÉPd lrhs'

² wka;¾cd,hg iïnkaO ù f;dr;=re yqjudre lr .kS'

² ,smsk úYaf,aIKh lrhs'

² fjí ,smskhl ixrpl úia;r lrhs'

² fijqï hka;% Ndú; lrhs' (Search engines)

² fjí wvúhl ld¾hh úia;r lrhs'

² fjí wvúj, we;s f;dr;=re M,odhS f,i fidhhs'

² úúO j¾.fha fjí wvú y÷kd .kS'

² wka;¾cd,fha fiajd úia;r lr Ndú; lrhs'

mdvï ie,iqu i|yd Wmfoia (

² cx.u ÿrl:k tlsfkl iïnkaO jk wdldrh ms<sn| j isiqka iu. idlÉPd lr cd,

ms<sn| ixl,amh meyeÈ,s lrñka mdvug msúfikak'

² mß.Kl cd,hla hkq l=ula±hs meyeÈ,s lrkak'

² wka;¾cd,h cd,hkaf.a cd,hla ^Network of Networks) nj meyeÈ,s lrkak'

² uq,a u mß.Kl cd,h jk Arpanet cd,fha isg wo mj;sk wka;¾cd,h olajd ixj¾Okh

meyeÈ,s lrkak'

² wka;¾cd,h ixj¾Okh ùfï § kshudj,sj, ^Protocols& wjYH;d u;= jQ wdldrh meyeÈ,s

lr kshudj,s úia;r lrkak

² wka;¾cd,hg msúiSu i|yd Ndú; lrk fjí w;ßlaiq ̂ Internet Explorer, Google Chrome,

Mozila Firefox& y÷kajd foñka tajdfha l%shdldÍ;ajh úia;r lrkak'

² URL hkq l=ula±hs y÷kajd § tys fldgia meyeÈ,s lrkak'

² IP ,smskh yd tys fldgia y÷kajd fokak'

² jiula ̂ Domain& hkq l=ula±hs meyeÈ,s lrkak' jiï kduh ̂ Domain name& yd tys ld¾hh

meyeÈ,s lrkak'

² wka;¾cd, myiqlu ,nd .; yels wdh;k ms<sn| idlÉPd lrkak' ta wkqj ISP (Internet

Service Provider) meyeÈ,s lrkak'

² wo ,nd .; yels úúO wka;¾cd, meflac ms<sn| j oekqj;a lrkak'

² wka;¾cd,fhka ,efnk úúO fiajdjka ms<sn| j idlÉPd lrkak' ta wkqj my; ±lafjk

fiajdjka iúia;r j idlÉPdjg k.kak'

² B-;emE,

² f,dal úisß úhuk ^www-World Wide Web&

² fuys § uQ,sl j tu ixl,amh bÈßm;a l< áï n¾k¾ia ,S ms<sn|j;a www wka;¾cd,h

;=< l%shd;aul jk wdldrh ms<sn|j;a úia;r lr fokak'

² fjí w;ßlaiqj iy fijqï hka;% ^Search Engine& w;r fjki meyeÈ,s lrkak'
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² úúO j¾.fha fjí wvú ms<sn| j iy fijqï hka;% u.ska wjYH fjí wvú fidhd

.kakd wdldrh meyeÈ,s lr fokak'

² by; bf.kqï b.ekaùï l%shdj,sfha § wjYH iEu ;ekl § u wka;¾cd,h Ndú; lrñka

m%dfhda.sl j mdvula f,i by; oE l%shdjg kxjkak'

uQ,sl joka$ixl,am (Key Words)(

² fijqï hka;% - Search Engine

.=Kd;aul fhojqï (

² wka;¾cd, myiqlï iys; mß.Klhla fyda mß.Kl úoHd.drhla

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² by; olajd we;s bf.kqï M, ksishdldr j ,nd f.k we;s±hs mÍlaId lsÍu i|yd iqÿiq

we.hSula ilia lr <uqkag bÈßm;a lrkak'



98

ksmqK;d uÜgu 11'2 # mKsúv yqjudrej i|yd úoHq;a ;emE, Ndú; lrhs'

ld,fþo ixLHdj# 07

bf.kqï M, # ² úµq;a ;emE, hkq l=ula±hs úia;r lrhs'

² úµq;a ;emEf,ys we;s úúO fiajdjka y÷kd f.k Ndú; lrhs'

² úµq;a ;eme,a ,smskhla ;khs'

² úµq;a ;eme,a mKsúv heùï" ,eîï lrhs'

mdvï ie,iqu i|yd Wmfoia (

² mKsúv yqjudre l%uhla f,i ,sms ;eme,a lsÍu ms<sn| isiqka iu. idlÉPd lrñka mdvug

msúfikak'

² cx.u ÿrl:k Ndú;fha È hjk SMS fyj;a flá mKsúv yd ,smshl fjki idlÉPd

lrkak' fuys § flá mKsúv fõ.j;a jqj o th b;d flá nj myod fokak'

² idudkH ;emEf,ka hjk ,sms ̂ Snail mail& f,i y÷kajk w;r hjkq ,nk ,smshla ,nkakd

fj; ,eîug .;jk ld,h úYd, nj fmkajkak'

² fï i|yd we;s úl,amh B-;emE, nj isiqkag meyeÈ,s lrkak' B-;emE, flá fkdjk w;r

È.= ,smshla SMS fuka u fõ.fhka flfkl=g heúh yels nj fmkajkak'

² B-;eme,a fiajh yd ne÷Kq úúO myiqlï ms<sn| j isiqka iu. idlÉPd lrkak'

² úYd, msßilg tljr ,smshla heùfï yelshdj' fuys § CC iy BCC hk l%u Ndú;

lsÍu

² CC yd BCC hk foflys fjki meyeÈ,s lr fokak'

² B-,smshla iu. wuqKd heúh yels úúO foa ^msx;+r" fjk;a f,aLk" nyqudOH f,aLk&

² B-,smshla heùug úµq;a ;eme,a fiajdjka fkdñf,a ,nd fok fjí wvú wka;¾cd,fha

we;s nj meyeÈ,s lrkak'

² Gmail

² Yahoo

² Hotmail jeks WodyrK Ndú; lrkak'

² B-;eme,a ,smskhla ^.sKqula& tjeks fjí wvúhlg f.dia ilia lr .ekSu" m%dfhda.sl

l%shdldrlula f,i l< yels h'

² B-;eme,a .sKqula w¨;ska wdrïN lsÍu

² wjYH f;dr;=re bÈßm;a fldg fmdaruh ksjerÈ j iïmQ¾K lsßu

² .sKqug jvd;a WÑ; mßYS,l kduhla ^User Name& f;dard .ekSu

² úêu;a uqr mohla f;dard .ekSu

² mßYS,l kduh fyda uqr moh wu;l jQ úg Ndú; lsßu i|yd cx.u ÿrl:k wxlh

fyda wu;r B-;eme,a ,smskhla we;=<;a lsÍfï jeo.;alu

² B-;eme,a ,smskhla wkkH ̂ Unique& nj

² by; lreKq fhdod .ksñka ieliQ B-;eme,a .sKqula wdrïN lrjkak'

² wuqKd heúh yels ,sms f,aLkj, Odß;dfõ we;s iSudjka ms<sn| j úia;r lrkak' ̂ tla tla

fjí wvú u.ska imhk B-;eme,a fiajdfõ fuu m%udK fjkia jk nj o fmkajd fokak'&
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² <uqka w;r B-;eme,a yqjudre lr .ekSug i,iajd tu.ska  CC, BCC, Reply yd  Forwarding

hk oE Ndú;hg <uqka fhduq lrkak'

² úúO fjí wvúj,ska ksrka;rfhka ,efnk wkjYH ,sms zzSpamZZ u.ska kj;d,sh yels nj

fmkajd fokak'

² B-;emE, Ndú;fha § wka;¾cd,h Ndú;fha § fuka u idodpdr iïmkak úh hq;= nj myod

fokak' my; oelafjk oE lsÍfuka j<lsk f,i isiqka ±kqj;a lrkak'

² wka whf.a B-;eme,a .sKqïj,g we;=¿ ùu fyda we;=¿ ùug ;e;a lsßu

² wiNH fyda fkd.e<fmk fyda hï whl=g wmydi jk" ;¾ckd;aul fyda udkisl

;ejq,lg m;a lrkq ,nk ,sms heùu

² B-;emE, iu. ffjria iys; weuqKqï heùu

² wka whf.a f;dr;=re Ndú; lr wka whf.a kïj,ska B-;eme,a .sKqï ;ekSu

² wkjYH fõ,djkaj, B-;eme,a .sKqug we;=¿ ùu

uQ,sl joka$ixl,am (Key Words)(

² úoHq;a ;emE, - e-mail

.=Kd;aul fhojqï (

² wka;¾cd, myiqlï iys; mß.Kl$mß.Kl úoHd.drh

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

  fï i|yd my; i|yka ks¾Kdhl mokï lr .kak'

² by; l%shdj,sh mß.Kl úoHd.drhla ;=< wka;¾cd,h Ndú; lrñka isÿ lrk m%dfhda.sl

l%shdldrlula neúka tu l%shdj,sh ;=< § u we.hSu yd ;lafiarej isÿ lrkak'

² B-;eme,a .sKqu ksjerÈ j ilia lsÍu'

² B-;eme,a .sKqu iu. weuqKqula heùu'

² CC yd BCC Ndú; fldg lsysm fofkl=g ,sms heùu'
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ksmqK;dj 12 # ;dCIKfha oshqKqj mrsirfha iu;=,s;;dj flfrys n,mdk wdldrh .fõIKh

lrhs'

ksmqK;d uÜgu 12'1 # wm wjg mßirfha we;s iajdNdúl pl% ms<sn| úuid n,hs'

ld,Éfþo ixLHdj # 05

bf.kqï M, # ² mßirh y÷kajhs'

² c, pl%h úia;r lrhs'

² ldnka pl%h" ́ fidaka-Tlaiscka pl%h iy khsg%cka pl%h ms<sn| idlÉPd

lrhs'

² iajdNdúl j fuu pl% iu;=,s; j mj;sk nj meyeÈ,s lrhs'

mdvï ie,iqu i|yd Wmfoia(

²  mka;s ldurh wjg we;s oE f.kyer olajñka mßirh hkq l=ula±hs ks¾jpkh lrñka

mdvug msúfikak'

mßirh hkq wm wjg we;s ish¨ oE fjhs' tkï ish¨ u Ôùka" Tjqka Ôj;a jk

jgmsgdj" Ôùka iy cSùka" cSùka iy jgmsgdj hdukh lrk wka;¾l%shd fjhs' fuys § Ôùka

mßirh iu. wka;¾ l%shdlrñka Yla;sh iy mod¾:h yqjudre lr .kshs'

² bf.kSfï myiqj i|yd mßirh f.da, f,i j¾.SlrKh lr we;s nj i|yka lrkak'

c, f.da,h - mDÓúfha we;s c,h yd ta wdYs%; mßirh

jdhq f.da,h - mDÓúfha mDIaGh jgd we;s ;=kS jdhQ mg,h

Ys,d f.da,h - mDÓúfha we;s >k fldgia wdY%s; mßirh' ̂ mi" mdIdK" Lksc wdÈh&

ffcj f.da,h - ish¨ u Ôùka wh;a mßirh- Ydl yd i;=ka

² by; f.da, tlsfklska fjka fkdù mj;sk nj;a tajd w;r mod¾:h yd Yla;sh yqjudre

fjñka .;sl iu;=,s; moaO;shla f,i mj;sk nj;a fmkajd fokak'

Wod# c, f.da,fhka jdhq f.da,hg c, jdIam .uka lrk w;r j¾Idj f,i kej; tu

c,h c, f.da,hg meñfKa

Ôùka jdhq f.da,fhka Tlaiscka o" c, f.da,fhka c,h o" ffcj f.da,fhka wdydr o Ys,d

f.da,fhka fjk;a ,jK o f.k mßjD;a;Sh ls%hd isÿ lr jdhq f.da,hg ldnkavfhdlaihsâ

o" c, f.da,hg c,h o" Ys,d f.da,hg >k wmøjH o ffcj f.da,hg kj cSúka o tla lrhs'

² mßirfha f.da, w;r isÿ jk fujeks wka;¾ l%shd lsysmhla isiqka iu`. idlÉPd

lrkak'

² mßirfha úúO f.da, w;r uQ,øjH yqjudrej ksrEmKh lrk .e,Sï igykla$ cd,hla

f,i iajdNdúl pl% y÷kajd fokak'
 

 

^jdIamSNjkh&

c,h

c,f.da,h                                                  jdhqf.da,h

^j¾IKh&

 c,h
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² iajdNdúl pl% lsysmhla WodyrK f,i kï lrkak'

² ta w;ßka ldnka pl%h" khsg%cka pl%h" ´fidaka - Tlaiscka pl%h ;dlaIKfha n,mEug

jvd;a u ,la ù we;s pl% f,i y÷kajd fokak'

² ldnka pl%fha § ldnka uQ, øjH úúO f.da,j, mj;sk úúO ridhksl wdldr .ek

ieflúka úia;r lrkak'

Wod#  ldnka uQ, øjH mj;sk wdldr

ldnka vfhdlaihsâ jdhqj - jdhQ f.da,h

jdIamYS,S ldnksl ixfhda. ^óf;aka" yhsfv%dldnk& - jdhq f.da,h

msIaGh" fi,shqf,daia" fïoh ^Ydl yd i;=ka& - ffcj f.da,h

ldnfkag mdIdK ^le,aihsÜ" fvd,uhsÜ" ñksrka" Èhuka;s& - Ys,d f.da,h

fmdis, bkaOk ^fndrf;,a" ftkaøsh øjH" .,a w.=re& - Ys,d f.da,h

c, ødú; ldnka vfhdlaihsâ ^ldnfkag" nhsldnfkag whk& - c, f.da,h

² mßirfha úúO f.da, w;r fuu øjH yqjudre jk ls%hdj,ska ldnka pl%h weiqßka i|yka

lr ieflúka úia;r lrkak'

m%NdixYaf,aIKh" Yajikh" Ô¾Kh" wjidOkh" Èhùu yqjudre l%shdj,s f,i i|yka lr

fláfhka úia;r lrkak'

wjidkfha by; ldnksl ixfhda. iy ls%hdj,ska wkqidrfhka ir, j ldnka pl%h

f.dvk.kak'

ldnka pl%h

² by; ldnka pl%fha úia;r l< wdldrhg u khsg%ckays ridhksl wdldr iy tajd mj;sk

f.da,hka iy ls%hdj,ska i|yka lr ieflúka úia;r lrkak'

Wod#  khsg%cka uQ, øjH mj;sk wdldr

m%Ndixiaf,aIKh

Yajikh
 yd

ffcj ydhkh

fifuka isÿ
jk Èrdm;a ùu

ødjKh wjidokh

i;a;ajfhda

jdhqf.da,Sh
CO

2

fmdis, bkaOk

c,fha ødú; CO
2

ldnfkaÜ mdIdK

Ydl

oy
k

h
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jdhq f.da,h ^ N
2
, NO

2
, N

2
O, NO, NH

3
 &

ffcj f.da,h ^Ydl iy i;a;aj fm%daàk" DNA, RNA jeks ffcj wkq ;=<&&

c, f.da,h ^ NH
4
+, NO

3
-, NO

2
-  ødú; whk f,i&

Ys,d f.da,h ^khsg%cka wvx.= Lksc øjH f,i- fjä ¨Kq

ls%hdj,s

² Ô¾Kh

fm%daàk NH
4

+ / NH
3

;srlrKh

ffcùh ;srlrKh     ( N
2  

NO
3

- / NO
2

-

ld¾ñl ;srlrKh   ( N
2 
 NH

3

jdhqf.da,Sh ;srlrKh ( N
2
 NO

2

khsà%ydÍ nelaàßhd - NO
3
-  N

2khsá%yrKh

khsà%ldÍ nelaàßhd - NH
4
+  NO

3
- / NO

2
-

khsá%lrKh

² by; ls%hdj,S iy ixfhda. wkqidrfhka ir, khsg%cka pl%h f.dvk.kak'

khsg%cka pl%h

² by; wdldrhgu Tlaiscka pl%h f.dvk.kak' fuys Tlaiscka ́ fidaka pl%hg muKla jeä

jdhqf.da,Sh
;srlrKh

ffcùh
;srlrKh

ld¾ñl
;srlrKh

fmdfydr
Èrdm;a ùu

Ydl uq,a

Nitrobacter
khsá%ldÍ nelaàßhd

^Nitrosomonas&
N+ .; c,hg

k
h
sá
%ß
y
dß

 n
el

aà
ß
h
d

wdydr

Èrdm;a ùu

NO

NO
2

NO
2

-

jdhqf.da,Sh
N

2

Ydl fm%daàk NH
3

ftkaøSh øjHj,
khsÜrcka

i;a;aj
fm%daàk

NH
4

+

mfiys khsÜrcka
NO

3
 - f,i

k
h
sá
%ß
y
dß

 n
el

aà
ß
h
d
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wjOdkh fhduq lrkak'

² Tlaiscka-´fidaka pl%h we;s jkQfha by< jdhqf.da,fha ^ia;r f.da,fha& nj isiqkag myod

fokak'

Tlaiscka pl%h

² by< jdhqf.da,fha we;s Tlaiscka Yla;sh wêl UV lsrK u.ska mrudKql Tlaiscka njg

m;a jk nj myod fokak'

² fuu mrudKql Tlaiscka (O) wkql Tlaiscka (O
2
) iu. m%;sls%hd lr ́ fidaka ksmojk nj

fmkajkak'

² ´fidaka b;d wia:dhs neúka kej; mrudKql Tlaiscka njg m;a jk nj fmkajd fokak'

² ´fidaka Tlaiscka pl%fha ´fidaka ìo jeàfï iy ksmoùfï fõ.hka iudk ksid ksh;

´fidaka m%udKhla ia;r f.da,fha mj;akd nj fmkajd fokak'

² fuu ´fidaka pl%fha ls%hdldÍ;ajhg Yla;sh wêl UV lsrK wjYH neúka iQ¾hhdf.ka

,efnk tu lsrK wjfYdaIKh lr .kakd nj fmkajd fokak'

² fuu wê Yla;s UV lsrK mDÓú mDIaGhg meñKshfyd;a Ôùka tajdg ksrdjrKh ùu ksid

úúO fi!LH .eg¨ we;s jk nj fmkajd fokak'

iajNdúl pl%j,g isÿjk wys;lr n,mEï

² mdßißl iu;=,s;;dj flfrys iajdNdúl pl%j, .;sl iu;=,s;;djh b;d jeo.;a nj

fmkajd fokak'

² fuu .;sl iu;=,s;;dj ì| jeàu fyda ú;eka ùu u.ska mdßißl iu;=,s;;djg n,mEï

t,a, jk nj i|yka lrkak'

² ;dCIKfha ÈhqKqj fuu .;sl iu;=,s;;dj ì| jeàu fyda ú;eka ùug m%Odk jYfhkau

wdydr

Yajikh

oykh

m%NdixYaf,aIKh

Yajikh
CO

2
 + H

2
Omi yd c,h

i;=ka Ydl
ldfndyhsâf¾g

wldnksl øjHj,
TlaislrKh

kso # 2 3Fe Fe    e  

jdhqf.da,Sh
O

2

jdhqf.da,Sh
O

3
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fya;= jk udkj ls%hdj,sh nj my; i|yka WodyrK u.ska fmkajd fokak'

² fmdis, bkaOk oykh u.ska Ys,d f.da,fha jir ñ,shk .Kkla ksIals%h j ;ekam;aj

mej;s ldnksl ixfhda. oykh lr jdhq f.da,hg jeämqr CO
2 
tl;= ùu' iajdNdúlj CO

2

bj;a lsÍfï hka;%Kfha fõ.h fuu fmdis, bkaOk oykh u.ska tla jQ jeämqr  CO
2 
bj;a

lsÍug m%udKj;a fkdjk nj meyeÈ,s lrkak'

² wefudakshd ld¾ñl j ksIamdokh lsÍfï § ksIals%h j mj;sk jdhqf.da,Sh N
2
 c, ødú; iy

jvd;a m%;sls%hdYS,S khsg%cka ixfhda. njg m;a lrhs'  fuh khsg%cka pl%fha iajdNdúl j

N
2
 c, ødú; ixfhda. njg yrjk l%shdj,sj,ska ,efnk m%udKhg  jvd b;d wêl

m%udKj,ska ld¾ñl ls%hdj,s u.ska ,efnhs' wjidk m%;sM,h jkafka mßirfha úúO f.da,

;=< m%;sls%hdYS,S khsg%ckSh ixfhda. wêl ùuhs ^NO
2
, N

2
O, NO, NH

3 
, NO

3
-  wdÈh&'

² tfia u laf,dafrda *a¨fjdfrd ldnka ̂ CFC& jeks ld¾ñl ixfhda. u.ska by< jdhqf.da,fha

we;s Tlaiscka - ´fidaka pl%hg n,mEï we;s lr ´fidaka úfhdack fõ.h jeä lr tu

m%foaYfha we;s ´fidaka m%udKh wvq lrhs' fuúg wys;lr UV lsrK mDÓúhg meñKSu

fya;=fjka úúO ixl+,;d we;s jk nj úia;r lrkak'

² tfia u f,day ksiaidrKh" ridhksl ixYaf,aIK l¾udka;h" m%jdyKh" frÈms<S l¾udka;h

iy nyq wjhúl l¾udka;h u.ska o mßirhg ie,lsh hq;= n,mEï t,a, jk nj isiqka

iu`. idlÉPd lrkak'

uQ,sl joka (Key Words)(

² jdhqf.da,h -  Atmosphere

² c, f.da,h -  Hydrosphere

² Ys,d f.da,h -  Lithosphere

² ffcj f.da,h -  Biosphere

.=Kd;aul fhojqï

² jdhqf.da,h

² c, f.da,h

² Ys,d f.da,h

² ffcj f.da,fha PdhdrEm fyda uqøs; remigyka

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

  fï i|yd my; i|yka ks¾Kdhl mokï lr .kak'

² mßirh ye|skaùu

² c, pl%h" ldnka pl%h" khsg%cka yd Tlaiscka-´fidaka pl% ms<sn| úia;r lsßu

² fuu pl%j, iajdNdúl iu;=,s;;dj ms<sn| idlÉPd lsÍu
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ksmqK;d uÜgu 12'2 # udkj ls%hdldrlï c, f.da,hg we;s lrk n,mEï úu¾Ykh lrhs'

ld,Éfþo ixLHdj # 07

bf.kqï M, # ² c, f.da,h y÷kajhs'

² c, f.da,fha ixrpl kï lrhs'

² udkj ls%hdldrlï ksid c, f.da,h ¥IKh jk wdldr úia;r lrhs'

² c, m%ñ;slrKfha wjYH;dj i|yka lrhs'

² c,fha m%ñ;s ^ks¾Kdhl& kï lrhs'

² c,fha fN!;sl yd ridhksl m%ñ;s  ms<sn| j idlÉcd lrhs'

² c, ¥IKh uekSug m%ñ;s ks¾Kdhl Ndú; lrhs'

² c,h msßisÿ lsrSfï wjYH;dj i|yka lrhs'

² fN!;sl j yd ridhksl j c,h msßisÿ lsÍfï l%u w;ayod n,hs'

mdvï ie,iqu i|yd Wmfoia(

² mDÓú mDIaGfhka 70] la c,fhka jeiS we;ehs y÷kajd fokak'

² mßirfha ish¨ u fldgia ^f.da,hka& ;=< c,h mj;akd nj WodyrK weiqßka fmkajd

foñka c, f.da,fha ixrpl my; ±lafjk f,i idlÉPd lrkak'

uqyqÿ - ¨Kq c,h

u;=msg c,h - we< fod<" .x.d" jeõ" wuqKqj, c,h

N+.; c,h - fmdf<dj wNHka;rfha mj;akd c,h

jdhq f.da,Sh c,h - c, jdIam

O%ej m%foaYj, c,h -  ñÿKq c,h ^.a,eish¾" whsia ;Ügq"&

ffcùh c,h - Ôù foay ;=< mj;akd c,h

² c, pl%h WodyrKhg f.k fuu c,h tlsfkl f.da, w;r yqjudre jk wkaou fláfhka

myokak'

j¾Idj u.ska jdhqf.da,Sh c,h u;=msg c,h njg m;a ù miq j fmdf<dj wNHka;rhg

ldkaÿ ùfuka N+.; c,h njg m;a fõ'

j¾Id c,h .x.d we< fod< yryd we§ f.dia uqyqÿ c,h njg m;a fjhs'

² c,h jdhqf.da,h ;=<ska .uka lsÍfï § c,fha Èh jk jdhq j¾. Èh ùu ksid ¥IKhg ,la

jk nj isiqkag meyeÈ,s lrkak'

² c,h mDÓú mDIaGh yryd .uka lsÍfï § iy N+.; c,h njg m;a ùfï § mDÓú mDIaGfha

we;s úúO ,jK iy c,fha ødjKh jk úúO ¥Il fldgia ^ner f,day" úI ldnksl

ridhksl ixfhda." ftkaøSh øjH& c,fha Èh ùfuka c,h ¥IKhg ,la jk nj meyeÈ,s

lrkak'

² ld¾ñl ls%hdj,s i|yd c,h fhdod .ekSu fya;=fjka ld¾ñl ridhksl øjH c,hg tla

ùfuka c,h ¥IKhg m;a jk nj meyeÈ,s lrkak'

Wod # frÈms<s j¾K .ekaùfï § iy ;Ska; l¾udka;j, § c,hg úI iys; ridhksl

øjH iy j¾Kl c,hg tla jk nj idlÉPd lrkak'

² c,h úúO ld¾hhkag fhdod .ekSfï § c,h tu ld¾hhg iqÿiq o hkak ;SrKh lsÍug c,

m%ñ;Ska fhdod .kakd nj i|yka lrkak'
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² c, m%ñ;s ms<sn| my; i|yka lreKq we;=<;a jk fia idlÉPdjla f.dvk.kak'

² fuu m%ñ;Ska wod< ld¾hh wkqj fjkia fõ'

² fndk c,h i|yd jk m%ñ;Ska lDIsld¾ñl lghq;= i|yd jk m%ñ;Skag jvd by< h'

² c,fha m%ñ;s ks¾Kdhl f,i fN!;sl yd ridhksl ks¾Kdhl we;'

² fN!;sl ks¾Kdhl f,i rih" meyeh" wú,;dj" ikakdhl;dj" pH w.h" ødú; >k

øjH wdÈh we;=<;a h'

² ridhksl ks¾Kdhl f,i BOD, COD ner f,daay uÜgu" lÀk;dj" wdï,sl;dj hkdÈh

we;=<;a h'

² óg wu;r j c,fha m%ñ;s ks¾Kdhlhka f,i wka;rdhldÍ nelaàßhd m%udKh Coliform

count, ecoli count, Salmonella hkdÈh o fhdod .kshs'

² tfia u wm c,h neyer lsÍu i|yd o m%ñ;s we;'

² wm c,fha wod< m%ñ;Ska u.ska kS¾Kh l< w.hkag jvd ¥Is; øjH uÜgu jeä kï wod<

wmøjH msßhï lr tu wmøjH kshñ; m%ñ;Skag wkql+, jQ miq neyer l< hq;= h'

² c,h hkq fndfyda øjHj,g fydo ødjlhla ùu ksid c,fha fndfyda foa fyd|ska Èh ùfuka

c,hg wys;lr øjH myiqfjka tl;= ùu úh yels nj idlÉPd lrkak'

² c,hg ¥Is; øjH tl;= ùu ksid tu c,h ñksia mdßfNdackh i|yd kqiqÿiq ùu c,h

¥IKh ùu f,i ks¾jpKh lrkak' mßfNdackhg kqiqÿiq ùu hkq îug .ekSu" f.or fodr

Ndú;h fyda lDIsld¾ñl lghq;= i|yd Ndú;h f,i ie,lsh yels nj mjikak'

² c,h Ndú; lrk wdldrh wkqj ¥Is; uÜgu fjkia jk nj meyeÈ,s lrkak'

² îug .kakd c,fha ;sìh hq;= ¥Is; øjH m%udKh b;d wvq úh hq;= w;r lDIsld¾ñl lghq;=

i|yd fhdod .kakd c,fha ¥Is; øjH m%udKh Bg jvd by< uÜgul ;sìh yels nj meyeÈ,s

lrkak'

² c,h ¥IKh ùu úúO wdldrhg isÿ úh yels nj meyeÈ,s lrkak'

² c,hg wødjH b;d l=vd wxY= tl;= ù  ^wú,;dj we;s fjhs'&

² c,hg ødú; ,jK tl;= ùfuka  ^ikakdhl;dj by< hhs'&

² ner f,day whk iy úI iys; ldnksl ixfhda. tl;= ù  ^úIîckdYl" laf,daßkSlD;

ixfhda.&

² mfia we;s ødú; ,jK tl;= ùfuka

² wys;lr nelaàßhd tla ùfuka  ^frda. ldrl Bflda,hs" ie,afudfk,a,d" Ysf.,a,d"

fld,rd nelaàßhd&

² c,hg wêl jYfhka úI fkdue;s ldnksl øjH ^iSks j¾." msIaGh" fïo wï," i;a;aj

iy Ydl wmøjH& tla ùfuka  ^c,fha BOD, COD w.hka by< hhs'&

² ld¾ñl ls%hdj,s u.ska msg jk  wmøjH tla ùfuka ^f;,a" .S%ia" ner f,day" ,jK j¾."

wdydr fldgia" i;aj iy Ydl fldgia" wï," Niau" j¾Kl&

² c, msßmyÿj hkq ¥Is; ke;fyd;a ñksia mdßfNdackhg kqiqÿiq c,h msßhï lr th ñksia

mßfNdackhg iqÿiq ;;a;ajhg m;a lsÍu nj meyeÈ,s lrkak'

² tfia u ld¾ñl wmc,h msßhï lr wod< mrdñ;Ska neyer lsÍï iïu;hkag ^discharge

standards& wkql+, jk f,i msßhï lr neyer lsÍu o c, msßhï lsÍug wh;a jk nj

fmkajd fokak'
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² c, msßhïlrKfha mshjr isiqka iuÕ idlÉPd lrkak'

² m%d:ñl c, msßhïlrKh - fuys § c,fha we;s wødjH fldgia bj;a lsÍu isÿ lrhs' fï

i|yd c,h fmrKhla ̂ oe,la& ;=<ska heùu ̂Screening& fyda úYd, gexlshlg c,h tl;= lr

.=re;ajh hgf;a ;ekam;a ùug i,iajk nj meyeÈ,s lrkak' tfia u c,h je,s fmrK

;=<ska heùfuka c,fha wødjH wxY= bj;a l< yels nj meyeÈ,s lrkak'

² .=re;ajh hgf;a § ;ekam;a fkdjk b;d l=vd wxY= ;ekam;a ùu blauka lsÍu i|yd

coagulaing agents tl;= lsÍu  isÿ lrk nj meyeÈ,s lrkak'

^Wod( we,ï - nyq we¨ñkshï laf,darhsâ&

² ødú; jdhq bj;a lsÍSu - c,fha wefudakshd" i,a*¾ vfhdlaihsâ jeks jdhq ødjKh ùu

fya;=fjka .kaOhla mej;sh yels h'  fuu jdhq bj;a lsÍug c,h jd;kh lsÍu isÿ lrhs'

fï i|yd c,h by< isg my<g mshjr lsysmhlg jeàug ie,eiaùfuka c,fha we;s

wys;lr jdhQ bj;a fjhs' tfia u fuys § c,fha mj;sk ødú; hlv whk TlaislrKh ù

wjlafIam ùu o isÿ fjhs'

² oaù;Shsl c, msßhïlrKh - fuys § c,fha mj;sk úI fkdjk ldnksl ixfhda. bj;a lr

BOD w.h my< ±óu isÿ lrhs' fï i|yd úfIaI ;;a;aj hgf;a § nelaàßhd fhdod .kS'

nelaàßhd j¾Okfha § fuu ldnksl øjH ;u wdydr f,i fhdod f.k CO
2 
yd ffcj

ialkaO njg m;a lr tu øjH bj;a lrhs' fuh l%u lsysmhlg isÿ lrhs'

² iajdhQ nelaàßhd u.ska - wmøjH iys; c,h b;d by< jd;khla iys; j nelaàßhdj,g

ksrdjrKh lr fuh isÿ lrhs'

² fuh ;dCIKsl j m%Odk l%u follg isÿ lrhs'

1' N%uk is,skavr l%uh (Rotating drum method) - fuys § nelaàßhd úYd, lerflk

is,skavrhl mDIaGfha jeãug i,iajd tu is,skavrh wvla øj c,fha o wvla jd;fha o

.Efgk mßÈ fiñka lrljhs' is,skavrh jd;fha .efgk úg nelaàßhd fyd|ska jd;kh

ù miq j wmc,fha .sf,k úg nelaàßhd wmc,fha we;s ldnksl øjH fõ.fhka

úfhdackh lrhs'

2' ldkaÿ fmryka l%uh (Trickling filter method) - fuys § nelaàßhd b;d ,sys,a j weisrE .,a

u; jeãug i,iajd wm c,h ta u; biskq ,nhs' bisfï § wm c,h ys±ia w;ßka my<g

.,d hdfï § fyd|ska jd;kh ù nelaàßhd u.ska ldnksl øjH úfhdackh lrhs'

² ;j o wmc,h úYd, fmdl=Klg tlalr fmdl=fKa c,h fydÈka jd;kh lr nelaàßhd

j¾Okh ùug ie,eiaùu u.ska ;rula ir,j o oaù;Shsl c, msßhïlrKh isÿ lrhs'

² tfia u wmc,fha ldnksl øjH m%udKh b;d wêl úg ks¾jdhq nelaàßhd u.ska

úfhdackh lr wmøjH m%udKh wvq lr miq j iajdhq nelaàßhd u.ska ;j ÿrg;a

wmøjH bj;a lrhs' ^Wod( wdydr ieliqï wm c,h" lssß wdY%s; ksIAmdok wm c,h&

² ;D;Shsl c, msßhïlrKh - fuys § c,fha ødú; ,jK j¾. iy fjk;a úI iys; ldnksl

øjH bj;a lsÍu wruqKq lr .kshs'  fï i|yd b;d wêl úhoï iys; úµq;a ldkaÿ fmrKh

iy miqwdi%e;sh (reverse osmosis)fhdod .kshs'

úhoï wêl ùu fya;=fjka fuh mdkSh c,h msßmyÿj iy uqyqÿ c,fhka msßisÿ c,h ,nd

.ekSu i|yd Ndú; lrhs'  ^wm c,h msßmyÿjg Ndú; fkdlrhs'&

YS% ,xldfõ úh<s l,dmfha me;sr hk jl=.vq frda.h fya;=fjka tu m%foaYj, ck;dj miq

wdY%e;s c, fmrK Ndú;hg fm,ö we;'
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wrdì rgj,a iy ud,Èjhsk jeks rgj, msßisÿ c,h b;d u iSud iys; fyhska Tjqkaf.a c,

wjYH;d i|yd uyd mßudK miq wdY%e;s c, msßmyÿj u.ska uqyqÿ c,fhka msßisÿ c,h ,nd

.kshs'

² c,fha we;s úI iys; ldnksl ixfhda. bj;a lsÍu i|yd ils%h ldnka iys; fmrKhla

;=<ska c,h heùu u.ska tu wys;lr øjH ils%h ldnka u;g wêfYdaIKh ùfuka c,h

msßmyÿ lrhs'

² wjidkfha c,fha we;s wys;lr CIqø Ôùka úkdY lsÍu i|yd c,hg laf,daÍka tla lsÍu"

´fidaka iu. .eàug ie,eiaùu iy mdrcïnq, lsrKj,g ksrdjrK lsÍu u.ska isÿ lrhs'

uQ,sl joka (Key Words)(

² c, f.da,h -  Hydrosphere

² c, m%ñ;slrKh -  Water standardization

² c, ¥IKh -  Water polution

² c, msßmyÿj -  Water purification

.=Kd;aul fhojqï

² wka;¾cd, myiqlï

² PdhdrEm

² ùäfhda

² jd¾;d

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

  fï i|yd my; i|yka ks¾Kdhl mokï lr .kak'

² c, f.da,fha ye|skaùu

² c, f.da,fha ixrpl kï lsßu

² c, m%ñ;slrKh úia;r lsÍu

² c,h msßisÿ lsÍfï l%u úia;r lsßu
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ksmqK;d uÜgu 12'3 # udkj l%shdldrlï ksid jdhq f.da,fha isÿ jk fjkia ùï úu¾Ykh lrhs'

ld,Éfþo ixLHdj # 07

bf.kqï M, # ² jdhq f.da,fha ia;r yd tajdfha fjkialï i|yka lrhs'

² jdhq f.da,fha ixhq;sh úia;r lrhs'

² jdhq f.da,fha ¥IKhg fya;= jk udkj l%shdldrlï ,ehsia;= .; lrhs'

² ´fidaka úhk laIh ùu" yß;d.dr wdprKh" m%ldY ridhksl OQñldj yd

wï, jeis ms<sn|  j idlÉPd lrhs'

² udkj l%shdldrlï ksid jdhq f.da,fha ixhq;sfha isÿ jk fjkialï

úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia(

² jdhqf.da,fha ia;r ms<sn| j isiqkaf.a ±kqu úuiñka idlÉPdjl ksr; jkak'

² jdhqf.da,h wmf.a wOHdmkh myiqj ;ld ia;rj,g fnod we;'

² mßj¾;S f.da,h" ia;r f.da,h" ófida f.da,h

² mßj¾;S f.da,h - uqyqÿ uÜgfï isg 15 km olajd Wig

² ia;r f.da,h - 15-50 km olajd

² ófida f.da,h - 50-85 km olajd

² ;dm f.da,h - 85-500 km olajd

² fufia ia;rj,g fjka lsÍu WIaK;ajfha úp,kh yd jdhq >k;ajh wkqj isÿ lr we;s nj

fmkajkak'

Wod( - mßj¾;S f.da,fha jdhq >k;ajh wêl w;r by<g hk úg WIaK;ajh wvq fjhs'

- ia;r f.da,fha jdhq >k;ajh wvq w;r by<g hk úg WIaK;ajh wvq fjhs'

² jdhq f.da,fha ixhq;sh ms<sn| j isiqkaf.a fmr ±kqu úuid mdvug msúfikak'

² fndfyda f.da,Sh mdßißl .eg¨ jdhqf.da,fha ixhq;sh fjkia ùu ksid isÿ ù we;s nj

i|yka lrkak'

² jdhqf.da,fha ixhq;sh ±lafjk j.=jla bÈßm;a lrkak'

  wd.ka  0'9]            ldnkavfhdlaihsâ 0'04]

                               Tlaiscka 21]

                                         khsg%cka 78]

jd;fha ixhq;sh
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m%Odk jdhq mßudj

khsg%cka  ^Nitrogen& N
2

78%

Tlaiscka  ^Oxygen& O
2

21%

c, jdIam ^Water vapor& H
2
O 1-3%

wd¾.ka   ^Argon& Ar 0.9%

ldnkavfhdlaihsâ ^Carbon dioxide& CO
2

0.04%

fjk;a jdhq

ksfhdaka  ^Neon& Ne

yS,shï   ^Helium& He

óf;aka   ^Methane& CH
4

khsg%ia Tlaihsâ ^Nitrous oxide& N
2
O

yhsv%cka  ^Hydrogen& H
2

ldnka fudfkdlaihsâ^Carbon monoxide& CO

wefudakshd  ^Ammonia& NH
3

>k wxY=" ¥ú,s ^Solid particles dust&

mrd. ^Pollen, etc.&

² jdhqf.da,fha jdhquh ix>gl m%Odk ̂Major& iy wxY= ud;% f,i fldgia follg j¾.SlrKh

l< yels nj i|yka lrkak'

² ñksia l%shdldrlï ksid jdhqf.da,Sh ixhq;sh fjkia ùfï § m%Odk jdhquh ix>glj,

fjkia ùula isÿ fkdjk nj myod fokak'

² wxY= ud;% jdhqj, ixhq;sh fjkia ùu u.ska jdhqf.da,fha ixhq;sh fjkia jk nj isiqkag

myod fokak'

² jd;fha ixhq;sh fjkia l< yels wxY= ud;% jdhq f,i ldnkavfhdlaihsâ" óf;ka" jdIamYS,s

laf,dßkSlD; yhsâfrdaldnka jeks ixfhda. ^CFC, HCFC, PFC&" ´fidaka" úlsrKYS,s

jdhq" jdIamYS,s yhsfv%dldnka"  SO
x
, NO

x
 y÷kajd fokak'

² úúO wys;lr jdhq mßirhg tl;= jk wdldrh my; ±lafjk ksoiqka f.k yer olajñka

idlÉPd lrkak'

² jd;hg ldnkavfhdlaihsâ tl;= ùu fmdis, bkaOk yd ffcj ialkaO oykh yd úfhdackh

u.ska isÿ jk nj fmkajd fokak' tfia u jk úkdYh ksid jd;fha ^lmd ±uQ ffcj

ialkaO ffcj úfhdackhg ,la ùfuka o& ldnkavfhdalaihsâ uÜgu by< hk nj fmkajd

fokak'

² f;;a ìï wdY%s; j isÿ lrk lDIsl¾udka;h fya;=fjka b;sß jk ffcj ialkaO ks¾jdhq

;;a;aj hgf;a § meiùu u.ska jd;hg óf;ka jeä jYfhka tl; =jk nj i|yka lrkak

² judrd lk f.dúfmd< i;=ka ^.jhka" t¿jka " neg¨jka& wêl f,i we;s lsÍu u.ska

Tjqkaf.a wdydr Ô¾K moaO;sfha isÿ jk meiùfï l%shdj,sh ;=<ska jd;hg óf;ka jdhqj

tl;= jk ;j;a m%Odk wdldrhla nj myod fokak'

² NO
x
 jdhq jd;hg m%Odk jYfhka tla jkqfha jdyk Odjkfha § isÿ jk  wNHka;r oykh

fya;=fjks' tfia u khsg%cka wvx.= fmdfydr mfia we;s nelaàßhd u.ska N
2
O iy NO

x
 jdhq

njg mßj¾;kh lsÍu u.ska o N
2
O iy NO

x
 jdhq jd;hg tla fõ'

² jd;hg jdIamYS,s yhsâfrdaldnka tla ùu m%Odk jYfhka isÿ jkqfha jdykj, fkd±jqKq

fmdis, bkaOk jd;hg tl;= ùfuks'
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² Ndú; lrk ,o jdhqiólrK iy YS;lrK w¨;ajeähdfõ § laf,daßkSlD; yhsfv%dldnka

jd;hg tla fjhs'

² ´fidaka wia:dhs jdhqjla jk w;r th fl,ska u jd;hg tl;= fkdfõ' kuq;a jdykj,

bkaOk oykfha § msg jk yhsfv%dldnk yd NO
x
 iq¾hdf,dalh yuqfõ tlsfkl m%;sl%shd

lsÍfuka ´fidaka ^my< jdhqf.da,fha& ksmofjhs'

² tfia u nyq wjhúl iy iuyr ldnksl øjH jd;fha wiïmQ¾K oykfhka nyqpl%Sh

wefrdaueál ixfhda. mshq?ka wdÈh ksmojhs'

² úúO wys;lr jdhq mßirhg tl;= ùu ksid isÿ jk whym;a n,mEï my; o;a; weiqßka

úia;r lrkak'

² f.da,Sh WKqiqï ùu flfrys n,mdk jdhq ms<sn| idlÉPd lrkak'

fï i|yd uQ,sl jYfhka n,mdkafka yß;d.dr jdhq h'

² yß;d.drhla iy yß;d.dr wdprKh hkq l=ula ±hs meyeÈ,s lr fokak'

² yß;d.dr jdhqj, ,laIK iy ta i|yd ksoiqka my; o;a; weiqßka meyeÈ,s lrkak'

iQ¾hhdf.a isg mDÓú mDIaGh lrd meñfKk iQ¾h úlsrK ^oDYH iy mdrcïnq, lsrK&

mDÓú mDIaGh u.ska Wrd.kS' mDÓú jdhq f.da,h fuu Wrd .;a iQ¾h úlsrK Yla;sfhka

wvq È.= ;rx. wdhdu iys; mdrcïnq, úlsrK iy Yla;sfhka wvq wfOdarla; úlsrK f,i

kej; úfudapkh lrhs' fufia úfudapkh lrk lsrK w;ßka È.= ;rx. wdhduhla iys;

mdrcïnQ, iy oDYH lsrK kej; wNHjldYh lrd  hk w;r wfOdarla; lsrK jdhqf.da,fha

we;s iuyr jdhq u.ska wjfYdaIKh lr mDÓúh WKqiqï lrhs'

fufia wfOdarla; lsrK wjfYdaIKh l< yelafla l=uk jdhqj,g o hkak isiqkag

meyeÈ,s lrkak' mrudKql iy iu oaú mrudKql fkdjk ´kEu jdhqjlg wfOdarla;

lsrK Wrd .; yelsh' fï wkqj jdhq f.da,fha ishhg 78 jk khsg%cka" Tlaiscka" iy

wd.ka yß;d.dr jdhQka fkdfõ'

  wfOdarla; lsrK Wrd .; yels jdhq      wfOdarla; lsrK Wrd     yß;d.dr jdhq

     fkd.kakd jdhq

CO O
2

CO
2

NO/ NO
2

N
2

CH
4

CO
2

Ar N
2
O

H
2
O H

2
fyaf,daldnka

CH
4

He

N
2
O F

2

O
3

² kuq;a wfOdarla; lsrK Wrd .; yels iEu jdhqjla u yß;d.dr jdhqjla f,i ie,lsh

fkdyels nj myod fokak'  wfOdala; lsrK Wrd.; yels w;r u jdhqf.da,fha È.= l,la

ia:dhS j mj;akd jdhq yß;d.dr jdhq fjhs'  fï wkqj CO, NO
2
, NO wfOdarla; lsrK Wrd

.; yels jqj o wia:dhS ksid yß;d.dr jdhq f,i fkdi,lhs'

 mrudKq 3 la fyda Bg jeäfhka we;s ́ kE u ia:dhS ̂ m%;sls%hdYS,S fkdjk& jdhqjla yß;d.dr

jdhqjla f,i l%shd lrk nj i|yka lrkak'

^isl=re .%yhd jgd jdhqf.da,fha 95] la muK u we;af;a yß;d.dr jdhqjla jk CO
2
 h'&
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yß;d.dr wdprKh wys;lr fohla fkdjk nj;a tu.ska mDÓú WIaK;ajh idudkHfhka

15 oC muK mj;ajd .kakd nj;a fmkajd fokak' fuh Ôjh mej;Sug iqÿiq m%Yia;

WIaK;ajhls'

² my; i|yka lreKq Wmfhda.S lr .ksñka mDÓú ;,h WKqiqï ùu yd yß;d.dr wdprKh

wjfndAO lr .ekSug isiqkag iydh jkak'

² mDÓú jdhqf.da,fha we;s yß;d.dr jdhq w;r m%Odk ;ekla .kq ,nkafka CO
2
, CH

4
, N

2
O

iy c, jdIam iy laf,daßkSlD; jdIamYS,S ixfhda. fõ'

² ld¾ñl úma,jfhka miq b;d wêl f,i fmdis, bkaOk oykh fya;=fjka ±ßh fkdyels

f,i CO
2 
jdhqf.da,hg we;=¿ fjñka mj;S'

² jk úkdYh wd§ lreKq ksid CO
2
 jdhqf.da,fhka bj;a jk l%shdj,s wvd< jk ksid o bj;a

l< Ydl øjH fõ.fhka úfhdackh fjñka jdhqf.da,hg CO
2
 tla jk ksid o jdhqf.da,fha

CO
2
 uÜgu by< hñka mj;S'

² ;j o lDIsld¾ñl lghq;=" kd.ßl wmøjH j.=re ìïj,g ±óu .j" neg`M" t`M mÜá md,kh

wdÈh ksid CH
4
 ixhq;sh o by< hñka mj;s'

² mDÓú ;,h WKqiqï lsÍfï yelshdj b;d wêl tfuka u b;d u ia:dhs  CFC jeks lD;s%u

ixYaf,aYIs; jdhq j¾. o mDÓú jdhq f.da,fha tla /ia fjñka mj;s'

² fuu yß;d.dr jdhq tla /ia ùu ksid tu.ska jeämqr wfOdarla; lsrK wjfYdaIKh lsÍfï

m%;sM,h f,i mDÓúfha WIaK;ajh by< hhs'

²  ´fidaka ia;rh CIh ùu flfrys n,mdk jdhq ms<sn| idlÉPdjla fufyhjkak'

² wm jdhqf.da,fha by<ska we;s ia;r f.da,fha my< iSudj wdikak j ´fidaka jdhqj jeä

jYfhka mj;sk m%foaYhla we;' ^20-35 km&' fuu m%foaYh ´fidaka ia;rh f,i

ye¢kafjhs' fuu.ska iQ¾hdf.a isg meñfKk wys;lr mdrcïnQ, lsrK ^UV& Wrd .ksñka

tu lsrK my< jdhq f.da,hg we;=¿ ùu j<lhs'

² fuu m%foaYfha § Tlaiscka yd ́ fidaka mdrcïnq, lsrK iu. my; wdldrhg wka;r l%shd

isÿ lrhs'

² iQ¾hdf.a isg meñfKk mdrcïnq, lsrK u.ska  O
2 
(g) ú>gkh lr mrudKql Tlaiscka

ksmojhs'

a)      2
hO g O g O g 

b)mrudKql Tlaisckaj,ska fldgila O
2
 wKq iu. .eà ´fidaka iEfoa'

     2 3  O g O g O g 

c) O
3
 (g) fjkia ixLHd; iys; mdrcïnq, lsrK wjfYdaIKh lr Tlaiscka jdhqj iy

mrudKql Tlaiscka njg úfhdackh fõ'

     3 2
hO g O g O g 

d)    3 2  2O (g)O g O g   by; mßÈ ́ fidaka iEfok iy úfhdackh jk m%;sl%shj,

fõ.hkaf.a ;=,H;dj u.ska ́ fidaka ia;rh ksh; >klñka hqla; j mj;ajd .kq ,efí'

² ´fidaka ia;rhg ydks muqKq jk jdhq i|yka lrkak' ^CFC,  NO hk jdhq&

² laf,dfrda *a¨fjdfrda ldnka ^CFC& ixfhda. ´fidaka úhkg ydks lrk m%Odk jdhq nj
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i|yka lrkak'

laf,dfrd *a¨fjdfrda ldnka ixfhda.

fuu ixfhda.h by< jdhqf.da,hg we;=¿ jQ úg wêl Yla;sh we;s mdrcïnq, lsrK j,g

ksrdjrKh ùu ksid Cl-Cl nkaOkh ú>gkh ù Cl uqla; LKav we;s fjhs'

fuu laf,daÍka uqla; LKav ́ fidaka iu. m%;sl%shd lr ́ fidaka úfhdackh lr ClO
²

 
 uqla;

LKav ksmojhs'

O
3 
   +     Cl

²

 ClO
²
     +     O

2

² kuq;a fuu ClO
² 
 uqla; LKAv mrudKql Tlaiscka iu. m%;sl%shd lr ;j;a Cl

²

  uqla;

LKavhla kej;  ckkh lrhs'

ClO
²

 
   +     O Cl

²

     +     O
2

² fufia Cl
²
 uqla; LKav kej; ckkh ùfuka tu Cl

²
 uqla; LKav kej; kej; ́ fidaka wKq

iu. m%;sl%shd lr ´fidaka úfhdackh i|yd W;afm%arlhla f,i l%shd lrhs'

² wï, jeis we;s lrk jdhq ms<sn| j isiqka iu. idlÉPd lrkak'

jdhq f.da,fha we;s wdï,sl jdhq c,fha Èh ùfuka c,h wdï,sl fõ' fï wï,sl;dj

r|d mj;skafka"

(i) wdï,sl jdhq jdhqf.da,fha mj;sk m%udK

(ii) wdï,sl jdhqj c,fha Èh jk m%udKh iy

(iii) iEfok wï,fha m%n,;dj wkqj h'

² ta wkqj wï, jeis we;s jk wdldrh ms<sn| j isiqka oekqj;a lrkak'

² jdhqf.da,fha we;s CO
2
 c,fha Èh ù ÿ¾j, wï,hla jk ldfndksla wï,h ksmofjhs'

fuu ÿ¾j, ldfndksla wï,h c,fha Èh ùfuka c,fha pH w.h 5'7 g jvd my<

fkdhhs' ta ksid CO
2 
c,fha Èh ù c,h ÿ¾j, f,i wdï,sl lsÍu wï, jeis f,i

fkdi,lhs'

² kuq;a SO
2
 yd NO

2
 jeks wdï,sl jdhq c,fha Èh ùfuka m%n, wï, jk i,a*shqßla wï,h

^H
2
SO

4
& iy khsá%la wï,h ̂ HNO

3
& iE§u ksid c,fha pH w.h 5'7 g jvd my< hhs'  fuu

;;a;ajh wï, jeis f,i ye¢ka fõ'

   2SO
2
 + O

2 
  2SO

3

Cl    Cl     Cl     Cl

F C F      F   C     C     F    F     C     Cl

Cl   Cl    Cl     Cl

Cl  Cl

F C Cl  F   C     Cl +  Cl
²

Cl

UV
lsrK
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SO
3
+H

2
O  H

2
SO

4

NO
2
+H

2
O   HNO

3

² wï, jeis we;s ùfï wys;lr n,mEï my; lreKq weiqßka úia;r lrkak'

² wï, jeis ksid c,dYj, pH  w.h my< hhs' fuu my< pH w.hka c,c Ydlj,g fuka

u c,c csúkag o ydkslr fjhs'

² H
2
SO

4
 , HNO

3
 jeks wï, mfia we;s we¨ñfkda is,sflaguh øjH Èh lr yßñka  we¨ñkshï

whk (Al3+)  c,hg uqod yßhs' fuh u;aiHhkaf.a lru,aj, j¾Okhg iy l%shdldÍ;ajhg

ndOd muqKqjhs'

² mi yryd .,d hk wï,sl jeis c,h fmdaIl uQ,øjH mfika bj;a lrhs'

² yqkq.,a ksê" lsß.re~ m%;sud" f,dayuh jHQy" md,ï" keõ yd fudag¾ jdyk o wï, jeisj,

n,mEï ksid fõ.fhka úLdokhg ,la fjhs'

² fvd,uhsÜ" yqkqq.,a iy lsß.re~ wdÈh wdï,sl c,fha ødjKh fõ'

² mdIdK wdY%s; fndfyda Lksc ,jK o wï, jeiafia ødjKh fõ' fï iu. c,fha Ca2+

yd Mg2+ idkaøKh by< f.dia c,fha lÀk;ajh jeä fõ'

² mfia we;s úI nerf,day ixfhda. wï, jeis u.ska Èhù c,hg úI iys; nerf,day whk tla

lrhs'

² u;=msg c,fha wï,sl;dj" ,jK;dj" khsÜrcka ixfhda. yd ner f,day whk idkaøKh

ta iu. jeä fõ'

²  m%ldY ridhksl Oqñldj hkq l=ula ±hs my; lreKq weiqßka isiqkag meyeos,s lrkak'

² fudag¾ r:j,ska ksl=;a flfrk wmjd;fha khsg%cka wvx.= jdhq ^NO
x
& iy fkd±jqKq

yhsfv%dldnka ^C
x
H

y
& wvx.= fõ' iQ¾h lsrK yuqfõ yd 15 

o
C g by< WIaK;ajj, § tajd

´fidaka" we,aäyhsv" fmfrdlais weisghs,a khsfÜ%Ü ̂PAN& iy fmfrdlais fnkaihs,a khsfÜ%Ü

^PBN& ixfhda. iy l=vd wj,ïì; wxY= we;s lrhs'

² fuu ridhk øjH iy wxY= iQ¾hdf,dalh yuqfõ iEfok neúka fuh m%ldY ridhk OQñldj

kï fõ'

² tu.ska ksmofjk l=vd wj,ïNs; wxY= fya;=fjkaa jdhqf.da,fha mdroDYH;dj wvq lr ly

ÿUqre ;sñr mg,hla f,i Èia fjhs'

² m%ldY ridhksl OQñldj, my; i|yka n,mEï ms<sn|j isiqka oekqj;a lrkak'

² ñksidf.a fi!LHh yd ikSmdrCIdj flfrys n,mEï we;s lrhs'

m%ldY - ridhk OQñld Yajik moaO;shg n,mdk w;r leiai" y;sh jeks frda.dndOdj,g

fya;= fõ' ^wï,ïNì; wxY=" O
3 
iy we,aäyhsv wd>%dKh ùfuka&

² bxcsfkareuh øjHj,g ydks ùu

´fidaka jdhqj ldnksl ixfhda.j, we;s ldnka oaú;aj nkaOk ì| ouhs' rn¾ wKq ;=, iy

j¾Kl ixfhda.j, we;s fujeks oaú;aj nkaOk ́ fidaka u.ska ì| ouk neúka rn¾ wvx.=

ksIamdokj, ^gh¾& hdka;%sl .=K ÿ¾j, lrk w;r frÈj, j¾Kl úrxckh lrhs'

² jdhq f.da,h flfrys we;s lrk n,mEï

wj,ïì; wxY= wdf,dalh m%lsrKh lrñka jd;fha mdroDYH;dj wvq lrhs'

² m%ldY ridhksl OQñldjkays  M, u.ska Ydl j¾Okh wvd< lrkq ,nhs' fuh lDIsld¾ñl

fnda.j, wiajekak wvq ùug fya;= fjhs'
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uQ,sl joka (Key Words)(

² yß;d.dr wdprKh -  Green house effect

² wï, jeis -  Acid rains

² yß;d.dr jdhq -  Green house gasses

² m%ldY ridhksl OQu -  Photochemical smog

² ´fidaka úhk laIh ùu -  Ozone layer depletion

.=Kd;aul fhojqï

² wka;¾cd, myiqlï

² ùäfhda" PdhdrEm

² ´fidaka úhk laIh ùu ms<sn| o;a;

² wï, jeis ksid isÿ jk Ldokh olajk PdhdrEm

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

  fï i|yd my; i|yka ks¾Kdhl mokï lr .kak'

² jdhqf.da,fha ia:r y÷kd .ekSu

² jdhqf.da,fha ixhq;sh úia;r lsÍu

² jdhqf.da,fha ¥IKhg fya;= jk udkj l%shdldrlï úuid ne,Su

² yß;d.dr wdprKh" m%ldy ridhk OQñldj" ´fidaka úhk ydks ùu ms<sn| jd¾;djla

ieliSu
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ksmqK;d uÜgu 12'4 # udkj ls%hdldrlï Ys,df.da,hg we;slrk n,mEï úu¾Ykh lrhs'

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² Ys,d f.da,h y\qkajhs'

² Ys,d f.da,fha úúO ia;rj, fjkialï idlÉcd lrhs'

² mdxY= ¥IKh y÷kajhs'

² mdxY= Ldokh" mdxY= wdï,sl;dj" mdxY= ,jK;dj úia;r lrhs'

² Ys,d f.da,fha ¥IKhg fya;= jk udkj l%shdldrlï úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia(

² Ys,d f.da,h ms<sn| my; i|yka lreKq we;=<;a jk fia idlÉPdjla fufyhjkak'

² Ys,d f.da,h hkq mDÓúfha msg; u msysá >k ia;rhhs'  fuh m%Odk jYfhka wd.afkah"

úmß; iy wjidê; mdIdK f,i mdIdK j¾. ;=klska ie§ we;'

² fuh mDÓúh u;=msg isg 100 km muK olajd .eUqrg úys§ we;'

² Ys,d f.da,h f.dv ìu iy c,hg hg jQ f,i fldgia follska hqla; h'

² Ys,d f.da,h o wfkl=;a f.da, iu. wka;¾ l%shd lr Yla;sh yd mod¾:h yqjudre lr .kshs'

² tfia u Ys,d f.da,h" c, f.da,h iu. wka;¾ l%shd lr c, f.da,hg ,jK" Lksc øjH tla

lrk nj i|yka lrkak'

² tfia u Ys,d f.da,h" jdhq f.da,fhka úlsrK Yla;sh ,nd f.k th ;dm Yla;sh njg yrjd

mDÓúh WKqiqï lsÍug o odhl jk nj i|yka lrkak'

² mi hkq m%n, whk yqjudre udOHhla f,i y÷kajkak' tkï mi u.ska c,fha osh ù we;s

whk n|jd ;nd .; yels nj fmkajd fokak' fï fya;=j ksid wys;lr øjH mig tla jQ

úg taajd mia wxY= iu`. ;Èka ne£u fya;=fjka mi ¥IKh úh yels nj fmkajd fokak'

² fï fya;=fjka N+.; c,h iy u;=msg c,h ¥IKh ù we;s úg ta iu.dój c,fhka mig

¥Is; øjH yqjudre ùu fya;=fjka mi ¥IKh jk nj fmkajd fokak' fuhg wu;r j my;

wdldrhg o mi ¥IKh jk nj fmkajd fokak'

² jd;h ¥IKhg fya;=jk SO
2
, NO

2
 jeks jdhQka jeis c,fha Èh ùu fya;=fjka iEfok m%n,

wï, (H
2
SO

4
, HNO

3
) mig tlaùfuka mfia wdï,sl;djh by< hhs'

² úúO udkj l%shdldrlï fya;=fjka mi ¥IKh jk wdldr ms<sn| jd¾;djla ieliSug

isiqka fhduq lrkak'

² mdxY= wdï,sl;dj" ,jK;dj yd mdxY= Ldokh ms<sn| isiqka iu. idlÉPd lrkak'

² ld¾ñl wmc,h iy ld¾ñl wmøjH fl<ska u mig tlaùu u.ska tajdfha we;s ¥Is; øjH

mig tlaù mi ¥IKh fjhs'

² fndr f;,a leKSu" f,day i|yd isÿ jk wdlr l¾udka;h iy f,day msßmyÿj u.ska mi

¥IKh ùu isÿ fjhs'

² lDIs l¾udka;h i|yd È.ska È.gu c, iïmdokh isÿ lsÍu fya;=fjka mfia ,jK;dj

by,f.dia mi ¥IKh fjhs' lDIs l¾udka;h i|yd wêl f,i lDIs ridhksl øjH

^fmdfydr" m<sfndaO kdIl& wdÈh mig fh§u ksid o mi ¥IKh fjhs'

² wixúOdkd;aul f,i N+ñ mßfNdackh fya;=fjka mig wys;lr øjH tl;= ùu iy mfia

we;s ys;lr fjk;a ,jK mfika bj;a ùfuka mi ¥IKh fjhs'
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² >K wmøjH wl%uj;a f,i neyerlsÍfï§ tu >K wmøjH ;=< we;s ner f,day" ,jK iy

úI ldnksl ixfhda. mig tl;=ùfuka mi ¥IKh ùu isÿfjhs'

² tfia u ld¾ñl ls%hdldrlï" fmdis, bkaOk oykh ksid jd;hg tl;= jk wj,ïNs; wxY=

;=< we;s i,a*¾" f,â iy riÈh wvx.= wxY= mig tla ùfuka mi ¥IKh fjhs'

uQ,sl joka (Key Words)(

² mdxY= wdï,sl;dj -  Soil acidity

² mdxY= ,jK;dj -  Soil salinity

² mdxY= ¥IKh -  Soil pollution

² mdxY= Ldokh -  Soil erosion

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

  fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² Ys,d f.da,h ye|skaùu

² mdxY= ¥IKh jk wdldr kï lsßu

² mdxY= wdï,sl;dj yd ,jK;dj úia;r lsÍu

² mdxY= Ldokh" mi ¥IKhg fya;= jk wdldrh úia;r lsÍu
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ksmqK;d uÜgu 12'5 # foaY.=Ksl fjkiaùï yd tys n,mEu úuid n,hs'

ld,fþo ixLHdj# 05

bf.kqï M, # ² foaY.=Ksl fjkia ùï y÷kajhs'

² j¾Idm;k rgd fjkia ùu ksid we;s jk n,mEu úia;r lrhs'

² whsia Èh ùfï yd uqyqÿ c, uÜgu by< hdfï wksis úmdl idlÉPd lrhs'

² foaY.=Ksl úm¾hdi ksid iuyr úfYaI j|ù hdfï wjodku idlÉPd

lrhs'

² j|ù hdfï ;¾ckhg ,laj we;s foaYSh Ydl yd i;=ka kï lrhs'

² id.r c,fha ixirK fjkialï ksid we;s úh yels n,mEï úia;r lrhs'

² foaY.=Ksl fjkia ùï ksid we;s úh yels wksis n,mEï ms<sn| jd¾;djla

ilia lrhs'

mdvï ie,iqu i|yd Wmfoia(

² foaY.=Kh hkq l=ula ±hs isiqkaf.ka úuid mdvug wdrïNhla ,nd .kak'

² foaY.=K ;;a;aj ia:djr j fkdmj;sk nj;a th l,ska l,g fjkia ùu iajdNdúl

l%shdj,shla nj;a WodyrK iys; j jgyd fokak'

² fuhg jir 20"000 lg muK fmr mDÓúfha WIaK;ajh my< hdfuka whsia hq.hla we;s ù

;snqKq nj isiqkag jgyd fokak' tys § mDÓú WIaK;ajh wxYl 5 C lska muK wvq ù we;'

² fuhg jir 125000 lg fmr mDÓú WIaK;ajh ie,lsh hq;= m%udKhlska by< f.dia ;snQ

w;r .a,eish¾ iy whsia ;Ügq Èhù hdu ksid uqyqÿ uÜgu idudkH m%udKhg jvd óg¾

lsysmhla by< f.dia ^4-6 m& we;s nj isiqkag jgyd fokak' ^fuh jir 125000 lg muK

jrla isÿjk iajNdúl l%shdj,shla nj i|yka lrkak&

² mDÓúfha isÿjQ yÈis foaY.=K fjkia ùulska wdydr fkdue;s ùu ksid vhsfkdairhska jeks

Ôùka tljr ñh.sh wdldrh myod fokak'

² iQ¾hd jgd mDÓúfha .uka u.  iy N%uK wlaIfha fldaKh fjkia ùï u.ska mDÓúh

WKqiqï ùu iy isis,a ùu §¾> ld,Sk pl%hla wdldrhg isÿ jk nj i|yka lrkak'

² miq.sh jir 650000 ;=< mDÓúfha iajdNdúlj we;s jQ .a,eish¾ yd wka;¾ .a,eish¾ hq. ;=<

ldnkavfhdlaihsâ m%udKh ñ,shkhlg fldgia ^ppm& 180 isg 280 olajd fjkia ù we;s

nj myod fokak'

² úisjk ishjfia ueo isg wo olajd jdhqf.da,fha yß;d.dr jdhQj, ixhq;sh ika;;sl j jeä

ùu ksid we;s jk f.da,Sh fukau ia:dkSh foaY.=K rgd fjkia ùu fyda ú;eka ùu

foaY.=Kfha fjkia ùu f,i úia;r lrkak'

² tfukau fuu foaY.=K rgd fjkia ùu iajdNdúlju isÿjk by; ±la jQ fjkialïj,ska

úhqla;j ñksid úiska mßirhg isÿ lrk ,o wys;lr n,mEï ksid isÿ jQjla hkak y÷kd

f.k we;s nj myod fokak'

² fuh m%Odk jYfhka isÿjkqfha ñksid úiska fmdis, bkaOk oykh iy fjk;a yß;d.dr

jdhq jd;hg jeä jYfhka tla lsÍu ksid mDÓúfha isÿ jk Yla;s ;=,kh ú;eka ùu ksid

nj isiqkag jgyd fokak'
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² my; olajd we;s isÿùï ñksid úiska mßirhg isÿ lrk ,o wys;lr n,mEï ksid isÿ jk

foaY.=Ksl úm¾hdij,g fya;= jQ nj y÷kd f.k we;s$ iel lr we;s nj isiqkag úia;r

lrkak'

² f.da,Sh jYfhka i,lk l, isis,a Èjd iy rd;%s Èk ixLHdj l%ufhka wvq fjñka mj;akd

w;r WIaK Èjd iy rd;%S ixLHdj l%ufhka jeä fjñka mj;akd nj o;a; weiqfrka fmkajd

§ we;'

² 1880 isg 2012 olajd ld,h ;=< mDÓúfha idudkH WIaK;ajh wxYl 1'08 oC lska muK jeä

ù we;'

² mDÓúfha my< jdhqf.da,fha WIaK;ajh úisjk ishjfia ueo Nd.fha isg ika;;slj jeä

ù we;'

² W;=re w¾Of.da,fha uOH wCIdxYj, msysá rgj,g ,efnk j¾Idm;kh 1950g miq l%ufhka

jeä ù we;s w;r iuyr iulh wdikak m%foaYj,g ,efnk j¾Idm;khl%ufhka wvq ù

we;' ^YS% ,xldj we;=¨ j&

² hqfrdamfha" wdishdfõ iy TiafÜ%,shdfõ iuyr m%foaYj, .%Siau R;=fõ we;sjk WIaK m%jdy

^Heat wave& ixLHdj 1950 ka miq jeä ù we;'

² f,dalfha iuyr m%foaYj, wê kshx ;;a;aj jeämqr we;s ù we;s w;r tu kshx ld, mrdih

o jvd;a §¾> ù we;'

² ksj¾;k l,dmh wdY%s;j we;s jk iq<s iq<x nyq,j;a jvd;a m%n,j;a we;s fjñka mj;S'

² uqyqÿ c, uÜgu by< hdfï ;Sj%;dj;a úisjk ishjfia w. Nd.h jk úg l%ufhka jeä

ùfï m%jK;djla mj;S'

² miq.sh oYl foll ld,h ;=, f,dj jgd we;s .a,eish¾j, whsia m%udKh YS>%fhka wvq ù

we;' tfiau wekagdlaáldj iy .%Ska,ka;h jgd ;sfnk whsia ;Ügqj, whsia m%udKfha wvq

ùu jirlg .s.dfgdka 34 ^1992-2001& isg jirlg .s.dfgdka 215 olajd jeä ù we;'

^2002-2011 oYlh ;=<&

² tfiau wdlaála m%foaYfha uqyqfoa ñ§ we;s whsia ;Ügqj, úia;drh ishhg 3 ;a 4 ;a w;r

m%udKhlska miq.sh oYlh ;=< wvq ù we;'

² W;=re w¾Of.da,fha ysu m%udKh úisjk ishjfia ueoNd.fha isg oYlhlg ishhg 1'6 la

muK wvq fjñka mj;S'

² oykj jk ishjfia ueo Nd.fha isg uqyqÿ uÜgu by< hdfï fõ.h miq.sh Y;j¾I 2 ys tu

fõ.hg jvd by< w.hla .kakd w;r 1900 isg 2010 olajd uqyqÿ uÜgu by< hdu ógr 0'19

muK fjhs' fuh jirlg ñ'ó' 3'2 muK w.hlska by< hduls'

² wo jk úg jd;fha ldnkavfhdlaihsâ m%udKh ñ,shkhlg fldgia 400 la o" óf;ka

m%udKh  ì,shkhlg fldgia 1803 yd khsg%ia Tlaihsv m%udKh ì,shkhlg fldgia 324

la olajd jeä ù we;' fuu m%udKh ld¾ñl úma,jhg fmr mej;s w.hkag jvd  ms<sfj<ska

40]" 150] yd 20] l jeä ùuls'

² fuu jdhq j¾. ;=k u miq.sh jir 800"000 ;=< mej;s Wmßu w.hkag jvd ie,lsh hq;=

m%udKhl jeä w.hls'

² ldnkavfhdlaihsâ jeämqr Wrd .ekSu ksid ld¾ñl ú,amjhg fmr mej;shdg jvd uqyqÿ

c,fha pH w.h 0'1 lska wvq ù we;'



120

² foaY.=Ksl fjkia ùï u.ska isÿ jk my; i|yka wka;.dó ld,.=K úm¾hdi ms<sn| j

isiqka oekqj;a lrkak'

² m%n, iq<s iq<x ks;r ks;r we;s ùu u.ska Ôú; yd foam< ydks we;s ùu

² fgdkdfvda ;;a;aj ks;r ks;r j¾Okh ùu u.ska Ôú; yd foam< ydks we;s ùu

² ks;r ks;r we;sjk úYd, .xj;=r ;;a;aj ksid rg rgj, wd¾Ólhg m%jdyk fCIa;%hg

yd bÈlsÍï fCIa;%hg jk wys;lr n,mEï wêl ùu'

² ks;r isÿjk kshx ;;a;aj ksid iuyr m%foaYj, wdydr iqrlAIs;;djg n,mEï  we;s ùu

² uqyqÿ c, uÜgu by<hdu iy uqyqÿ l=Kdgq fya;=fjka fjr,dY%s; my;a ìïj, iy

¥m;aj, fjfik ck;dj ú;eka ùu

² wdlaála m%foaYj, uqyqÿ whsia Èhùu ksid ysuj,iqka" iS,a u;aiHhka  hk YS; m%foaYj,

cSj;a jk CISrmdhs i;a;ajhskag ovìï iy jdiN+ñ wysñ ùfuka j| ù hdu

² mßir WIaK;ajh by<hdu ksid WIaK m%foaYj, isák Ôúka jvd;a YS; m%foaYj,g

wdl%uKldÍ f,i ixl%uKh ùfuka tu m%foaYj, l,ska isá i;=ka j| ù hdu

² j| ù hdfï ;rackhg ,la j we;s foaYSh Ydl yd i;=ka ,ehsia;=.; lsÍug isiqka fhduq

lrkak'

² uqyqÿ c,fha WIaK;ajh yd wdï,sl;dj by< hdu ksid fldr,amr úrxckhg ,la ùu

² wêl úh,s ld,.=Khla we;sùu ksid <eõ .sks  we;s ùfï jeä m%jKd;djla we;s ùfuka

jkdka;r wêl f,i úkdY ùu

² lD;%su c,dY wdY%s; j .nvd lr .; yels c, m%udKh wju ùu fya;=fjka lDIsl¾udka;hg

iy c, úÿ,s ksIamdokhg wys;lr n,mEï t,a, ùu

² jd;fha mj;akd c, jdIam m%udKh fjkia ùu fya;=fjka j¾Id ld,fha § j¾Idm;kh

wêl ùfuka .xj;=r o" úh<s ld,j, § wêl c, ys̀.hla o we;s jk neúka lDIsl¾udka;hg

wys;lr n,mEï t,a, ùu

² fjr, ;Srfhka tyd fldr,a mr úkdY ùï" l÷ wdYs%; j ysu m;k wvq ùï" .xj;=r" ksh`.

yd jix.; frda. wêl ùu ksid ixpdrl l¾udka;hg wys;lr n,mEï t,a, ùu

² jix.; frda. ^fld,rdj" fvx.= iy mdpkh& wêl j me;sÍ hdu fya;=fjka fi!LH

fCIa;%hg" ckÔú;hg iy wd¾Ólhg n,mEï we;s ùu

² iajdNdúl j we;s jk t,a ksfkda ,d kSkd ;;a;aj jvd;a ;Sj% ùu;a È.= ld,hla mej;Su

ksid È.= ksh`. iy wêl .xj;=r ;;a;aj we;s ùu

² tfia u j¾Ihla ;=< we;sjk fudaiï jeis m%udKh fjkia ùu iy tajdfha jd¾Isl rgd

fjkia ùfuka ta yd noaO jQ lDIs l¾udka;hg isÿ jk n,mEï by< hdu'

uQ,sl joka (Key Words)(

² foaY.=Ksl úm¾hdi - Climatic changes

² fldr,amr úrxckh - Coral bleaching

² ;dm m%jdy - Heat  wave

² t,a ksfkda - El Nino

² ,d kskd - La Nina
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.=Kd;aul fhojqï

² WIaK;aj úp,;d olajk m%ia;dr

² mdßißl fjkia ùï ms<sn| o;a; jd¾;d yd ùäfhda o¾Yk

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

  fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² foaY.=Ksl fjkia ùï ye¢kaùu

² ñksia l%shdldrlï ksid foaY.=Kfha isÿ ù we;s fjkialï úia;r lsÍu

² foaY.=Ksl fjkia ùfï m%;sM,hla f,i we;s ù ;sfnk wys;lr ;;a;aj úia;r lsÍu
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ksmqK;d uÜgu 12'6 # ñksia ls%hdldrlï ksid mßirhg we;súh yels n,mEï wju lsÍfï úê l%u

úuid n,hs'

ld,fþo ixLHdj# 06

bf.kqï M, # ² ld¾ólrKh ksid we;s jk wksis n,mEu wju lsÍfï Wml%uj,

wjYH;dj biau;= lr olajhs'

² yß; ixl,am úia;r lrhs'

² mßir ydksh wju lsÍu flfrys ldnksl fmdfydr Ndú;h meyeÈ,s

lrhs'

² wmøjH l<ukdlrK l%u idlÉPd lrhs'

² iqmsßisÿ ksIamdok ixl,amh úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia (

² my; i|yka WodyrK f.kyer olajñka ld¾ñl ÈhqKqj fya;=fjka fï olajd isÿ ù we;s

mdßißl .eg¨ iïmQ¾Kfhkau bj;a l< fkdyels nj;a" isÿ l< yels jkqfha ukd

l<ukdlrKhla ;=<ska mßirhg isÿ jk ydksh wju jk wdldrhg ld¾ñl lghq;= isÿ

lsÍu nj;a isiqkag jgyd fokak'

² CFC fjkqjg HCFC Ndú;h

² HCFC hkq yhsv%cka iys; laf,dfrda *a¨jfrda ldnka ixfhda. fjhs'

² HCFC j, we;s C-H nkaOk by< jdhqf.da,hg hEug fmr ú>gkh ùu ksid HCFC

by< jdhqf.da,hg hdu wvqù ´fidaka úhkg jk ydksh wvq fjhs'

tfiau HFC hkq yhsv%cka wvx.= *a¨fjdfrda ldnka ixfhda. fjhs'

yhsfv%da *a¨fjdfrda ldnka (HFC)

² fuys laf,daÍka mrudKq fkdue;s ksid by< jdhqf.da,fha § laf,daÍka uqla; LKav

ksmoùu isÿ fkdfjhs'  fuksid HFC u.ska ´fidaka úhkg ydks fkdlrhs'

² Bhï tlalrk ,o fmg%,a fjkqjg Bhï rys; fmg%,a Ndú;h

² jdykj,ska msgjk wmjd;fha we;s ¥Il jdhQ ydkslr fkdjk jdhQ njg m;a lsÍug

W;afm%arl mßj¾;l Ndú;h

² jvd;a mßir ys;ldó n,Yla;s m%Nj jk iq,x n,h" iQ¾h n,Yla;sh wdÈ n,Yla;s m%Njj,g

keUqre ùu

        H                                   Cl     Cl

F      C     Cl F       C       C      F

         F                                  H       H

         F       F

H      C       C       H

         F       F
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² tfiau fhdod .; yels wfkla úl,amh jkqfha ¥Is; j we;s øjH m%fhdackhg .; yels

wdldrhg msßhï lsÍu nj myod fokak'

Wod( c,h hï f,ilska ¥IKh ù we;skï th msßhï lr kej; Ndú; l< yels nj i|yka

lrkak'

² m%Odk f.da,Sh mdßißl .eg¨ jk mDÓú f.da,h WKqiqï ùu" ´fidaka úhk CIh ùu wdÈ

mßißl .eg¨ l<ukdlrKh i|yd f,dal uÜgfï W;aidyhka .; hq;= nj i|yka lrkak'

² ´fidaka úhkg ydks lrk ridhk øjH ksmoùu jeä jYfhka isÿ lrkqfha ld¾ñlj ÈhqKq

rgj, jqj o" bka jk n,mEug jeämqr uqyqK fokqfha fjk;a rgj, isák ck;dj nj

meyeÈ,s lrkak'

² f.da,sh WKqiqu jeä ùu ksid we;s jk wys;lr n,mEula jk id.r c, uÜgu by<

hdfuka jeämqr n,mEï isÿjkqfha l=vd ¥m;a wdY%s;j Ôj;ajk ck;djg nj myod fokak'

fï ksid fujeks .eg¨ l<ukdlrKhg f,dalfha ish¨ cd;Ska tla ù úi÷ï fhdackd l<

hq;= nj myod fokak'

fï i|yd fudkaá%h,a" lsfhdafgd iïuq;s jeks tl`.;d we;s lrf.k we;'

1' fudkaá%h,a iïuq;sh ( ´fidaka úhkg ydks lrk jdhq wju lsÍug tl`. ùu

2' lsfhdafgda iïuq;sh ( yß;d.dr jdhq úfudapkh wju lsÍu i|yd tl`.;ajh M,

  lsÍu

3' meßia tl`.;dj ( yß;d.dr jdhq úfudapkh wju lsÍug .;yels l%shd ud¾.

i|yd tl`.ùu

fudkaá%h,a iïuq;sfhka tl`. jQ mßÈ CFC ksIamdok iy w¨;ska Ndú;h 2010 § iïmQ¾Kfhka

kj;k ,È' yß;d.dr jdhq úfudapkh wju lsÍu u.ska f.da,Sh WKqiqu by< hdu 2 oC jvd

wvqfjka mj;ajdf.k hdu

² ld¾ñl ksIamdokhka iy fmdis, bkaOk oykfhka msgjk wmjd;fha we;s ¥Il wju jk

wdldrhg tjeks ld¾ñl l%shdldrlï isÿ lsÍfuka mßirhg isÿ lrk ydksh wju l< yels

nj myod fokak'

² jdyk wmjd;fhka msgjk NO
x
 ldnkafudfkdlaihsâ fkdoejqKq yhsfv%dldnka jeks jdhq

wys;lr fkdjk øjH njg mßj¾;kh i|yd W;afm%arl mßj¾;l Ndú;h ms<sn| fláfhka

úia;r lrkak'

² .,a w`.=re oykfha § tajdfha wmøjH f,i mj;akd f.kao.ï ^i,a*¾& oykfhka m sgjk

i,a*¾ vfhdlaihsâ wmjd;fhka fmrd fjka lsÍu i|yd le,aishï yhsfv%dlaihsâ Ca(OH)
2

m,amhla wd§ øjH fh§u i|yka lrkak'

² isfuka;s ksIamdok l%shdj,sfha § wêlj ksmojk isfuka;s wxY= ^particulate matter& ndysr

jd;hg tla fkdjk wdldrhg bj;a lsÍu i|yd bag house iy sedimentation chambers

fhdod .ekSu myod fokak'

² rn¾ lsß wdY%s; ksIamdokj, § rn¾ lsß leá .eiSug fhdok weisála wï,h$f*dañka wï,h

c,hg tla lsÍu ksid c,fha pH w.h wvqjk nj;a rn¾ lsß leá fkd.eiS l,a ;nd

.ekSug fhdok wefudakshd c,hg tla lsÍfuka c,fha pH w.h jeäjk nj;a myod § fuu

weisála wï,h iy wefudakshd WodiSk lr wm c,h bj;a lsÍu jvd fhda.H ms<sfj; nj

myod fokak'
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² tfia u fj<| l,dm wdY%s;j we;s l¾udka;Yd,d ;=<ska msgjk wm c,h msßmyÿj i|yd

úYd, uOHia: c, msßmyÿ moaO;s fhdod we;s nj myod fokak'

² fuf;la bf.k .;a f.da,Sh mdßißl .eg¨ kej; isysm;a lrñka yß; ixl,am msúiqula

f,i 3R  ixl,amh y÷kajd fokak'

² 3R hkafkka woyia jkafka"

Reduce  -  wjulrKh

Reuse   -  kej; kej; Ndú;h

Recycle  - m%;spl%SlrKh hk ixl,am 3 nj isiqkag myod fokak'

² 3R ixl,amh ms<sn| j my; i|yka lreKq we;=<;a jk fia idlÉPdjla f.dv k.kak'

² wjulrKh

fuys § wruqK jkafka Ndú; lrk wuqøjH wju f,i Ndú; lsÍfuka wuqøjH b;sßh iy

wmøjH ckkh ùu wju lsÍu

Wod( rn¾ lsß leá .eiSu i|yd fhdok weisála wï,h wjYH m%udKh muKla Ndú;

lsÍfuka msgjk wmc,fha we;s wdï,sl;dj wju lr .; yels ùu

² kej; kej; Ndú;h

NdKavhla kej; kej; Ndú; lsÍu u.ska wuqøjH b;sßh iy wmøjH ckkh wju lsÍu

fuys wruqK nj úia;r lrkak'  jrla Ndú;fhka miq bj; ,k fmd,s;Ska nE.a fjkqjg

kej; kej; Ndú; l< yels frÈ nE.a Ndú;h

Wod( jrla Ndú; lr bj;,k ma,diaála fnda;,a fjkqjg kej; kej; Ndú;hg y;

yels ùÿre fnda;,a Ndú;h

² m%;spl%SlrKh

² fuu ixl,amhg wkqj wod< NdKavh mdúÉÑfhka miq tu wuqøjH kej; fhdodf.k tu

ksIamdokh fyda fjk;a ksIamdokhka isÿ lrk nj meyeÈ,s lrkak'

² mdúÉÑ lr bj; ouk ,o hlv" we¨ñkshï WKq lr kej; msßmyÿ lr f,day NdKav

ksmoùu i|yd fhdod .ekSu

² mdúÉÑ lrk ,o lvodis kej; m,am njg m;a lr ldâfndaâ" lvodis  wdÈh ksmoùug

fhdod .ekSu

² bj;,k ma,diaála msßisÿ lr kej; WKqlr fjkia NdKav ksmoùu i|yd fhdod .ekSu

² >k wmøjH l<ukdlrKfha tla jeo.;a wjia:djla f,i Èrdhk wmøjH fldïfmdaiaÜ

njg mßj¾;kh iy Ôj jdhq ksmoùu i|yka lr >k wmøjH l<ukdlrKfha § tys

jeo.;alu idlÉPd lrkak'

² >k wmøjH neyer lsÍfï § tajd Èrdhk yd Èrdfkdhk f,i fjkalr neyer lsÍfuka

fldïfmdaiaÜ ksIamdokfhka wd¾Ól jdis ,nd.; yels nj myod fokak'

² Èrdhk wmøjH nelaàßhd u.ska w¾Oj úfhdackh lsÍu u.ska tys ldnka khsg%cka (C/N)

wkqmd;h wvq jk nj myod fokak' fuu C/N wkqmd;h fldïfmdaiaÜ fmdfydrj,

.=Kd;aul nj uksk ñïula hkak úia;r lrkak'

² ldnksl fmdfydrj, we;s m%Odk Ydl fmdaIl m%udKh ^N.P.K& ridhksl fmdfydrj,

we;s tu w.hkag idfmalaIj b;d my< nj i|yka lrkak'
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² ldnksl fmdfydrj, m%Odk ld¾hhka jkqfha Ydlj,g CIqø fmdaIl iemhSu;a" tajd c,hg

fia§ fkdhk f,i nkaOkh lr ;nd .ekSu" mfia jHqyh ÈhqKq lsÍu iy mfia leghdk

yqjudre Odß;dj jeä lsÍu nj isiqkag myod fokak'

² fldïfmdiaÜ ksmoùfï m%Odk wruqK Ydl fldgia tajd Èrd hdug Wmldß jk CIqø Ôùkag

wjYH m%Yia; ;;a;ajhka ,nd §u u.ska tu øjH fõ.fhka w¾O j úfhdackh lsÍu nj

myod fokak' jd;fha we;s f;;ukh iy WIaK;ajh m%Yia; j md,kh lsÍu u.ska b;du;a

fyd| fldïfmdaiaÜ ,nd .; yels nj;a meyeÈ<s lrkak'

² f;;ukh mj;ajd .ekSu i|yd ks;r c,h fh§u;a WIaK;aj md,kh yd jd;kh ,nd §u

i|yd fldïfmdaiaÜ ñY%Kh ks;r ta fï w; fmr,su;a isÿ l< hq;= nj myod fokak'

² kd.ßl wmøjH u.ska fldïfmdiaÜ ksIamdokfha we;s tla wjdishla f,i ner f,day iy

fjk;a ¥Is; øjH wys;lr uÜgïj,ska fldïfmdaiaÜj, ;sìh yels ùu nj isiqkag jgyd

fokak'

² fï ksid kd.ßl wmøjH neyer lsÍfï § wmøjH fjka lr neyer lsÍfï jeo.;alu kej;

myod fokak'

² Ôj jdhqj hkq ldnksl øjH ks¾jdhq ;;a;aj hgf;a § nelaàßhd u.ska úfhdackfhka

ksmojk óf;ka jdhqj nj isiqkag meyeÈ,s lrkak'

² Y%S ,xldfõ m%Odk jYfhka Ndú;jk Ôj jdhq cklj, ;dlaIKh isiqkag ir,j meyeÈ,s

lrkak'

² Ôj jdhq cklfhka b;sß jk >k  wjfYaIh Ydl i|yd b;d fyd| fmdAIl udOHhla nj

isiqkag meyeÈ,s lrkak'

² iqmsßisÿ ksIamdok ixl,amh w¾: olajñka mdvug msúfikak'

² NdKav fiajd iy ld¾ñl l%shdj,ska j, ld¾hCIu;dj j¾Okhg;a ta u.ska ñksidg iy

mßirhg isÿ jk wjodku wvq lsÍu i|yd ika;;slj taldnoaO mdßißl Wmdh ud¾. fhdod

.ekSu;a iqmsßisÿ ksIamdokhhs'

² iqmsßisÿ ksIamdok ixl,amfha § wmøjH ^waste& hkak i,lkqfha jerÈ ia:dkhl jerÈ

wdldrhl iy jerÈ udOHhl mj;sk ñ,e;s iïm;la f,i nj isiqkag meyeÈ,s lrkak'

Wod( >k kd.ßl wmøjHj, we;s Èrdhk øjH fldïfmdaiaÜ f,i ñ,e;s øjHhla nj;a"

ldâfndaâ" hlv" ma,diaála wdÈh m%;spl%SlrKh u.ska tajdg ñ,la ,ndÈh yels nj;a"

lDISld¾ñl lghq;=j,ska bj; ,k msÿre wdÈh o" ùfuda,a" fldyqfuda,a iy ,S-fuda,a

j,ska bj; ,o oyhshd" fldyqn;a" ,S l=vq kej; m%fhdackj;a wd¾Ól øjH njg

mßj¾;kh l< yels nj;a isiqkag fmkajd fokak'

² iqmsßisÿ ksIamdokhl m%Odk wruqKq 3la we;s nj isiqkag myod fokak'

1' wuq øjH Ndú;h wvq lsÍu

2' m%;spl%SlrKh

3' NdKav m%;sks¾udKh u.ska wmøjH wju lsÍu

² wuq øjH Ndú;h wju lsÍu ms<sn| j my; i|yka lreKq we;=<;a jk fia idlÉPdjla

fufyhjkak'

² fï i|yd NdKav m%Yia; wdldrfhka .nvd lsÍu u.ska ldkaÿ ùï" bysÍï iy fjk;a l%u

u.ska ÿIKh ùfuka isÿ jk kdia;sh wju lsÍu iqmsßisÿ ksIamdokfha tla ixl,amhls'
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² tfia u NdKav .nvd lsÍfï § wod< iïu; ks¾foaYs; l%fudamdhka wkq.ukh lsÍu o

fuys ;j;a tla wx.hls'

² wuq øjH Ndú;fha wfkla uQ,O¾uh jkqfha l%shdj,ska i|yd wjYHjk fjkialï isÿ

lrñka kdia;sh wju lsÍu iy iïm;aj, ld¾hlaIu fhoùu ika;;slj isÿ lsÍuhs'

fï i|yd"

  1& fhdok wuq øjH fjkia lsÍu tla wx.hls'

fuys §"

² wka;rdhldßjk wuqøjH fjkqjg tfia fkdjk wuqøjH Ndú;h

² kej; Ndú; fkdjk wuqøjH fjkqjg mqkrdj¾;shj Ndú; l< yels wuqøjH

fhdod .ekSu

² NdKavfha fiajd wdhq ld,h oS¾> j mj;ajd .; yels wuq øjH Ndú;h uQ,sl wruqKq

fõ'  Wod( hlv fjkqjg l,a mj;akd u, fkdnef|k jdfka wuqøjH fhdod .ekSu

² úI leâñhï wvx.= negß fjkqjg tfia fkdjk ,s;shï whk negß WmlrK

i|yd Ndú;h'

² mdúÉÑ lr bj; ouk negß fjkqjg kej; kej; wdfrdamKh l< yels negß

Ndú;h

2&  l%shdj,Ska ^Process& m%Yia; wdldrhg md,kh lsÍu

fuys §

² ksIamdok l%shdj,ska kùlrKhg ,la lsÍu

² ixLHd;aul jd¾;d ;nd .ekSu u.ska isÿ jk fjkialï y÷kdf.k tajdg ms<shï

fh§u

² l%shdj,skays ld¾hCIu;dj by< kexùu

² kdia;sh iy wys;lr jdhqka yd wmøjH ksmoùu wju lsÍu" uQ,sl wruqKq f,i

i,lhs'

3& WmlrK kùlrKh iy hdj;ald,Sk lsÍu

fuys §"

² ksIamdok WmlrK kùlrKh yd hdj;ald,Sk lsÍu u.ska l%shdj,skays

ld¾hCIu;dj by< kexùu

² kdia;sh iy wys;lr øjH msgùu wju lsÍu uQ,sl wruqKq fõ'

² WmlrKj, bkaOk ld¾hCIu;dj by< ±óu

² WmlrK iajhxl%shlrKh u.ska n,Yla;s fhojqï wju lsÍu

² kdia;sh wju lsÍu

4& fhdod.kakd ;dCIKh fjkia lsÍu

fï i|yd

² kùk ;dCIKsl l%u l¾udka;hg iy l%shdj,Skag y÷kajd §u ;=<ska kdia;sh iy

wmøjH msgùu wju lsÍu uQ,sl wruqKq fõ'

² jdhq iólrKj, Ys; ldrl l%shdj,sh i|yd merKs Ys;ldrl l%u fjkqjg wmj¾;l

^inverter& ;dlaIKh fhdod .ekSu u.ska Yla;s ld¾hlAIu;dj jeä lsÍu

² r;alsÍu i|yd idudkH r;alsÍu fjkqjg CIqø ;rx. Ndú;h
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² ;yvq keùu iy lemSu i|yd idïm%odhsl l%u fjkqjg f,ai¾ ;dCIKh Ndú;h

² B ,`. iqmsßisÿ ixl,amh kï m%;spl%SlrKhhs'

fï i|yd"

1& wmf;a hk øjH wod< l%shdj,sh ;=< u kej; Ndú;h

fï i|yd WodyrKhla f,i f,day NdKav ksIamdok l¾udka;fha § lemS bj;a jk

f,day len,s kej; Ndú;h u.ska fjk;a øjH ksmoùu

.Dy NdKav ksIamdok l¾udka;fha § lemS bj;a jk fldgia úis;=re NdKav ksIamdokhg

Ndú;h

2&  hï hï wdh;k u.ska bj;a lrk ,o wmøjH fjk;a l¾udka; i|yd wuq øjH f,i

Ndú;h

² we.¨ï ksIamdok l¾udka; Yd,djl lemS bj;a lrk frÈ fhdodf.k mdmsis"

msrjqï ^fldÜg" fuÜg& i|yd fhdod .ekSu

² fldyq ,Kq ksIamdokfha bj; ,k fldyq n;a or i|yd úl,amhla f,i Ndú;h

² fldmamrd ksIamdokfha w;=reM, f,i ,efnk fmd,a j;=r t;fkda,a ksIamdokh

i|yd fhdod .ekSu

² lemS bj;a jk f,day len,s WKqlr kej; Ndú; lsÍu

² wdh;kj,ska bj;a lrk fmd,s;Ska" ldâfndaâ wdÈh u.ska m%;spl%SlrKh lrk ,o

fmd,s;Ska yd ldâfndaâ ksIamdokh

² ;=kajeks iqmsßisÿ ixl,amh kï NdKavh kùlrKh lsÍuhs'

fï i|yd"

1& wuq øjH wju lr .; yels wdldrhg NdKav ksIamdokh

2& NdKavfha wdhq ld,h ;=< mßirhg jk ydksh wju jk mßÈ NdKavh ksIamdokh

² ´fidaka úhkg ydksodhl jk CFC Ndú;fhka f;dr YS;lrK yd jdhq iólrK

Ndú;h

² bkaOk ld¾hCIu;dj by< fouqyqka jdyk ^Hybrid& ksmoùu

² bkaOk ld¾hCIu;dj wvq" is,skavr Odß;dj jeä jdyk fjkqjg l=vd jdyk

Ndú;h

² lsßmsá melÜ ksIamdokfha § wdjrK 2la fjkqjg tla wdjrKhla Ndú;h

² merKs lef;dav lsrK k< rEmjdysks fjkqjg" n, Yla;s ld¾hCIu;dj by<

LED rEmjdysks Ndú;h

² Yla;s ld¾hCIu;dj by< CFL yd LED n,an wdf,dallrKh i|yd Ndú;h

² NdKavj, bj;a l< yels lvodis f,an,a fjkqjg iaÓr f,an,a Ndú;h

^Wod( m,;=re îu fnda;,a&

² jrla Ndú;fhka bj; ouk weiqreï iys; NdKAv fjkqjg kej; kej;

Ndú; l<yels weiqreï iys; NdKav ksmoùu ̂îu j¾. iy mdkhka i|yd ma,diaála

fnda;,a fjkqjg ùÿre fnda;,a Ndú;h'&



128

² f.%diß nE.a fjkqjg kej; kej; Ndú;hg .; yels mßirfha Èrdm;a jk

lvodis fyda frÈ nE.a Ndú;h

uQ,sl joka (Key Words)(

² f.da,Sh mdßißl .eg¨ - Global environmental hazards

² >k wmøjH l<ukdlrKh - Waste managment

² Ndú;h wvq lsÍu ^wuq øjH& - Reduce

² m%;spl%SlrKh - Recycling

² kej; Ndú;h - Reuse

² fudkaá%h,a .súiqu - Montreal protocol

.=Kd;aul fhojqï

² ´fidaka ia;rh ms<sn| ±lafjk wka;¾cd, ùäfhda o¾Yk

² li, m%;spl%SlrKh ±lafjk .e,Sï igyka"  rEm igyka yd ùäfhda o¾Yk we;=<;a ixhqla;

;eá

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

  fï i|yd my; i|yka ks¾Kdhl mokï lr.kak'

² c,h msßhï lsÍfï mshjr úia;r lsÍu

² >k wmøjH l<ukdlrK Wml%uhla f,i fldïfmdaiaÜ ksmoùfï jeo.;alu meyeÈ,s

lsÍu

² Ôj jdhqj ksmoùfï mshjr úia;r lsÍu

² iqmsßisÿ ksIamdokhl m%Odk wruqKq meyeÈ,s lsÍu

² iqmsßisÿ ksIamdok ixl,amh WodyrK weiqßka meyeÈ,s lsÍu


