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wOHlaI ckrd,a;=ñhf.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.dv ke.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;aùu 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:lj ksr;
ùu" mka;s ldur ñkqï yd we.hSï m%fhdackj;a mrsos fhdod .ekSu i|yd wjYH jk ud¾f.damfoaY
,ndoSfï 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;aodhlhska yd fjk;a md¾Yjhkaf.a o buy;a lemùu we.hSug o fuh
wjia:djla lr .kq leue;af;ñ¡

wdpd¾h chka;s .=Kfialr
wOHlaI ckrd,a
cd;sl wOHdmk wdh;kh
uyr.u'



iv

ksfhdacH wOHlaI ckrd,a;=udf.a mKsúvh

w;S;fha isg u wOHdmkh ksrka;rfhka fjkia ùïj,g Ndckh fjñka bÈßhg .uka
lrñka ;snqKs' uE; hq.fha fuu fjkia ùu ±ä f,i YS>% ù we;' bf.kqï l%ufõoj, fuka
u ;dlaIKsl fuj,ï Ndú;h w;ska yd ±kqu W;amdokh iïnkaOfhka o .; jq oYl fol
;=< úYd, msì§ula olakg ,enqKs'  fï wkqj cd;sl wOHdmk wdh;kh o 2015 g wod<
wOHdmk m%;sixialrK i|yd wm%udo j iqÿiq mshjr .ksñka isà'  f.da,Sh j isÿ jk
fjkialï .ek fyd¢ka wOHhkh lr foaYSh wjYH;d wkqj wkqj¾;khg ,la lr YsIH
flakaøSh bf.kqï-b.ekaùï m%fõYh mdol lr .ksñka kj úIhud,dj ie,iqï lr mdi,a
moaO;sfha kshuqjka f,i fiajh lrk .=re Nj;=ka jk Tn fj; fuu .=re ud¾f.damfoaYh
mqo lrkafka b;d i;=áks'

fujeks kj u. fmkaùfï WmfoaYk ix.%yhla Tn fj; ,nd fokafka ta u.ska Tng jvd
fyd| odhl;ajhla ,nd Èh yelsfõh hk úYajdih ksid h'

fuu WmfoaYk ix.%yh mka;s ldur bf.kqï-b.ekaùï ls%hdj,sfha § Tng uy`.= w;aje,la
jkjdg lsisu ielhla ke;'  tfia u fuh o Wmfhda.S lr .ksñka  ld,Sk iïm;a øjH
Ndú;fhka jvd;a ixj¾Okd;aul m%fõYhla Tiafia mka;s ldurh yiqrejd .ekSug Tng
ksoyi we;'

Tn fj; ,nd fok fuu .=re ud¾f.damfoaYh uekúka wOHhkh lr jvd ks¾udKYS,s ore
mrmqrla ìys lr YS% ,xldj wd¾Ól yd iudÔh w;ska bÈßhg f.k hdug lemùfuka hq;=j
lghq;= lrkq we;ehs uu úYajdi lrñ'

fuu .=re ud¾f.damfoaYh ks¾udKh jqfha fuu úIh flaIa;%hg wod< .=re Nj;=ka yd iïm;a
mqoa.,hska /ilf.a fkdmiqng W;aidyh yd lemùu ksid h'

wOHdmk moaO;sfha ixj¾Okh Wfoid ksu jq fuu ld¾hh ud b;du;a Wiia f,i w.h

lrk w;r fï i|yd lemù ls%hd l< Tn ieug uf.a f.!rjdkaú; ia;=;sh msßkuñ'

tï't*a'tia'mS' chj¾Ok
ksfhdacH wOHlaI ckrd,a
^úoHd yd ;dlaIK mSGh&
cd;sl wOHdmk wdh;kh



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

WmfoaYl;ajh ( tï't*a'tia'mS' chj¾Ok 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 fcHIaG 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 fcHIaG lÓldpd¾h
úoHd mSGh" le,Ksh úYaj úoHd,h'

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

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

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

wdpd¾h myka f.dvl=Uqr ñh fcHIaG lÓldpd¾h
úoHd mSGh" Y%S chj¾Okmqr úYaj úoHd,h'

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

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

fÊ'tï' ,laIauka uhd fcHIaG lÓldpd¾h
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'

udfk,a o is,ajd ñh .=re fiajh" rdcisxy u'ú'" rejkaje,a,'

î'ta'mS' fmf¾rd uhd .=re fiajh" nq,;aisxy, u'u'ú'" nq,;aisxy,'

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

ks¾ud,a o is,ajd uhd .=re fiajh" nq,;aisxy, uOH uyd úoHd,h

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 12

jk fY%AKsfha bf.kqï-b.ekaùï l%shdj,sh iïnkaO j wkq.ukh l< hq;= bf.kqï

m%fõY ms<sn| u`. fmkaùuls'

isiqkaf.a ks¾udKd;aul l=i,;d yd mdif,a mj;sk yd imhd.; yels

iïm;a o" .=rejrhdf.a úIhh b.ekaùu ms<sn| ksmqK;d o M,odhS f,i Wmfhda.S

lrf.k úIh ks¾foaYfhys i|yka bf.kqï M, idlaId;a lr .ekSug fuys

bf.kqï-b.ekaùï l%ufõo hgf;a olajd we;s l%shdldrlï Tng WmldÍ jkq

we;'

;j o fuu ud¾f.damfoaYfha olajd we;s ksmqK;d iy ksmqK;d uÜgï

b.ekaùfï § .=rejrhdf.a wNsu;h" wjYH;d yd myiqlï i,id .kakd wdldrh

wkqj fuys i|yka lr we;s wkqms<sfj, wjYH mßÈ fjkia lr .ekSfï ksoyi

.=rejrhdg we;'

fuu úIh úoHd úIhka lsysmhl ixl,khla jk ksid iy úIh

bf.kSfuka isiqjd ;=< ;¾ldkql+, Ñka;kh f.dv kexùug wfmalaId lrk

ksid" bf.kqï-b.ekaùï l%shdj,sfha § m%dfhda.sl l%shdldrlïj, isiqka ksr;

lrùu w;HjYH fõ'  tfuka u m%dfhda.sl igyka fmd;l m%dfhda.sl l%shdldrlï

wdY%s; ksÍlaIK jd¾;d lsÍu jeo.;a fõ'

;dlaIKfõoh i|yd úoHdj úIhh" w'fmd'i' ^W'fm<& ;dlaIKfõoh

úIh Odrdfjys m%Odk ;dlaIKsl úIhhka wOHhkh lsÍu i|yd wjYH uQ,sl

úoHd;aul" .Ks;uh yd f;dr;=re ;dlaIK oekqu imhd §fï wruqKska y÷kajd

§ we;'  tuksid ta i|yd wjYH miqìug iß,k fia bf.kqï-b.ekaùï l%shdj,sh

f.dv k.d .ekSu .=rejrhdf.a j.lSu fõ'

fuys i|yka úIh fldgia b.ekaùug ta i|yd m%ùK;dj we;s fjk;a

.=reNj;=kaf.a iydh ,nd .ekSu o l< yels h'
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ye|skaùu

wOHdmk fmdÿ iy;sl m;% Wiia fm< i|yd  y÷kajd § we;s ;dlaIKfõoh úIh

Odrdfõ wksjd¾h úIhh jk ;dlaIKfõoh i|yd úoHdj ixfYdaê; kj úIh ks¾foaYhg

wod< jk mßÈ fuu .=re ud¾f.damfoaYh bÈßm;a lr we;'

;dlaIKfõoh úIh Odrdfõ m%Odk úIhhka yeoEÍu i|yd wjYH .Ks;h" úoHdj

yd f;dr;=re ;dlaIKh ms<sn| uQ,sl oekqu ,nd §fï wruqK fmroeß j 2013 j¾Ifha ksl=;a

l< .=re ud¾f.damfoaYh ;j ÿrg;a ixialrKh lr" 2017 j¾Ih i|yd bÈßm;a lr we;s kj

ixfYdaê; úIh ks¾foaYhg wod< jk mßÈ fuh ilia lr we;'

fuu úIh b.ekaùfï oS tla tla ksmqK;d hgf;a olajd we;s bf.kqï M, idlaId;a

jk mßos mdvï ie,iqï ilia lr .ksñka bf.kqï-b.ekaùï ls%hdj,sfha ksr;ùfuka

M,odhS bf.kqï w;aoelSula isiqkag ,nd osh yels h'

bf.kqï-b.ekaùï ls%hdj,sh hgf;a i|yka jk lreKq ms<sfj,ska f.dvkefÕk

wdldrhg mdvï ie,iqï ilia lr .ekSfuka wod< úIhdkqnoaO ksmqK;d isiqka ;=< ixj¾Okh

l< yels h'  tfia u" kHdhd;aul lreKqj,g fiau m%dfhda.sl ls%hdldrlï i|yd o

fuuÕska uÕfmkaùula lr we;'  m%dfhda.sl ls%hdldrlï ie,iqï lsÍfï oS Bg wod< j

isiqka úiska w;am;a lr .; hq;= l=i,;d ms<sn| j fuys oS i|yka lr we;'  ta l=i,;d ,nd

.; yels jk mßos m%dfhda.sl ls%hdldrlï isÿ lsÍu .=reNj;df.a j.lSu fõ'

by; i|yka lreKq ms<sn| ie,ls,su;a fjñka isiqka g 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'
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 ;dlaIKfõoh i|yd úoHdj

 .=re ud¾f.damfoaY ix.%yh       12 fY%aKsh

 ksmqK;dj 01 ( j¾.M,h yd mrsudj ms<sn| úu¾Ykh lrñka iSñ; bvlvla m%Yia;
uÜgñka Ndú; lrhs'

 ksmqK;d uÜgu 1'1 ( cHdñ;sl yev;,j, j¾.M,h iy >k jia;=j, mDIaG j¾.M,h
úu¾Ykh lrhs'

 ld,Éfþo ixLHdj # 10

 bf.kqï M, # ² cHdñ;sl yev;,j, mDIaG j¾.M, fidhhs'

² ixhqla; cHdñ;sl yev;,j, j¾.M, fidhhs'

² ixhqla; cHdñ;sl yev;,j, j¾.M, wdY%s; .eg¨ úi|hs'

² >k jia;=j, mDIaG j¾.M, fidhhs'

² ixhqla; >k jia;=j, mDIaG j¾.M, fidhhs'

² ixhqla; >k jia;=j, mDIaG j¾.M, wdY%s; .eg¨ úi|hs'

 mdvï ie,iqu i|yd Wmfoia (

² 6 - 11 fY%aKsj, § W.;a cHdñ;sl yev;, iy tajdfha j¾.M, fidhk wdldrh

ms<sn| isysm;a lrñka mdvug m%fõY jkak'

² udk § we;s  úg iup;=ri%hl" RcqfldaKdi%hl yd ;%sfldaKhl j¾.M, fidhk

wdldrh úia;r lsÍug isiqkag wjia:dj ,nd fokak' isiq m%;spdr wkqj" ta tla tla

rEmh l`M,E,af,a we| ùÔh ixfla; u.ska udk ,l=Kq lr tajdfha j¾.M, i|yd

iQ;% ,shd olajkak'

² ta weiqßka iudka;rdi%hl yd ;%emSishul j¾.M, fiùug Ndú; lrk iQ;%

f.dvke.Su i|yd isiqka fhduq lrkaak'

² wrh § we;s úg jD;a;hl j¾.M,h fidhk iQ;%h isiqkaf.ka ,nd .kak'

² by; idlÉPd l< cHdñ;sl yev;, folla fyda lsysmhl fyda ixhqla; ;,

rEmj, j¾.M, fiùug isiqka fhduq lrkak'

² isiqka wod< wNHdij, ksr; lrjkak'

² >klh" >kldNh" is,skavrh" m%siauh" msróvh iy f.da,h hk >k jia;=j,

wdlD;s imhd .kak' ̂ wdlD;s iE§u n,dfmdfrd;a;= fkdfõ' wdlD;s f,i .; yels

WmlrK imhd .kak'&

² ta tla tla wdlD;sh f.k ta tla tla >k jia;=jg we;s mDIaG .Kk;a" tu

mDIaGj, cHdñ;sl yev;,;a isiqka iu`. idlÉPdfjka u;= lr .kak'

² ta wkqj ta tla tla >k jia;=fõ mDIaG j¾.M,h .Kkh lrk wdldrh myod

fokak'

² is,skavrhl mDIaG j¾.M,h .Kkh lsÍfï § tys we;s mDIaG fldgia 3 la we;s nj

o tajd kï jD;a; folla yd jl% mDIaG fldgila nj fmkajd fokak'

jl% mDIaG fldgi È. yeßh úg th RcqfldaKdi%dldr yevhla .kakd nj;a tys

È. m;=f,a jD;a;fha mßêhg iudk nj;a" m<, is,skavrfha Wig iudk nj;a

fmkajd §fuka tys j¾.M,h 2 rh  f,i ,nd .kak' ^fuys r jD;a;fha wrh" h

is,skavrfha Wi&

ta wkqj uq¿ mDIaG j¾.M,h 22   2rh r   nj fmkajd fokak'

ieuka áka tll fyda fjk;a f,an,h w,jd we;s áka tll f,an,h .,jd

fmkaùfuka jl% mDIaG fldgi RcqfldaKdi%hla nj fmkajd Èh yels h'



2

 ;dlaIKfõoh i|yd úoHdj

 .=re ud¾f.damfoaY ix.%yh       12 fY%aKsh

² úúO udk iys; >k jia;=j, mDIAG j¾.M, fiùug isiqka fhduq lrkak' ̂ ixhqla;

>k jia;= o we;=<;a&

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

² cHdñ;sl yev;, -  Geometric shapes

² ixhqla; >k jia;= -  Combined solids

.=Kd;aul fhojqï(

² >klh" >kldNh" msróvh" m%siauh" is,skavrfha wdlD;s

we.hSu yd ;lafiarelrKh i|yd Wmfoia(
fï i|yd my; i|yka ks¾Kdhl Wmfhda.S lr .kak'

² cHdñ;sl yev;,j, mDIAG j¾.M, fiùu

² ixhqla; ;, rEm cHdñ;sl yev;,j,g fjka lsÍfuka tajdfha j¾.M, .Kkh

lsrSu

² >k jia;=j, mDIaG  fldgiaj, cHdñ;sl yev;, y÷kd .ekSu ^ixhqla; >k

jia;= o we;=<;a&

² >k jia;=j, mDIAG j¾.M, fiùu ^ixhqla; >k jia;= o we;=<;a&
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ksmqK;d uÜgu 1'2 ( >k jia;=j, mßudj úu¾Ykh lrhs'

ld,Éfþo ixLHdj # 07

bf.kqï M, # ² fok ,o >k jia;=j, mßudj fidhhs'

² ixhqla; >k jia;=j, mßudj fidhhs'

² ixhqla; >k jia;=j, mßudj wdY%s; .eg¨ úi|hs'

mdvï ie,iqu i|yd Wmfoia (

² mßudj ms<sn| woyi yd tys úúO Ndú; ms<sn| j idlÉPdjla fufyhjñka

mdvug msúfikak'

² >k jia;=j, mßudj .Kkh lsÍu i|yd fhdod .kakd iQ;% bÈßm;a fldg tajdfha

ir, Ndú; wdo¾Ykh lrkak'

² >klh" >kldNh" msróvh" fla;=j" m%siauh" is,skavrh" f.da,h  hk yev .kakd

>k jia;= isiqka fj; ,nd § tajdfha mßudj .Kkh lsÍu i|yd ,nd .; hq;=

ñkqï fudkjd oehs isiqkaf.ka úuikak'

² tu ñkqï ,nd .kakd l%u l=ula oehs úuikak'

² tu ,nd .;a ñkqï weiqßka wod< >k jia;=j, mßudj .Kkh lsÍu i|yd isiqka

fufyhjkak'

² mßudj wdY%s; .eg¨ lsysmhl úi÷ï ,nd .kakd wdldrh kso¾Ykh lrkak'

² mßudj wdY%s; .eg¨ úi£ug isiqka fufyhjkak'

² ixhqla; >k jia;= Ndú;hg fhdÞ .kakd úúO wjia:d idlÉPd lrkak'

² ta ta wjia:d i|yd mßudj .Kkh lrk wkaou idlÉPd lrkak'

² tu wjia:d w;=ßka lsysmhl mßudj .Kkh lsrSu i|yd isiqka fufyhjkak'

^ñkqï Wml,amkh l< yels h'&

² ixhqla; >k jia;=j, mßudj wdY%s; .eg¨ úi£ug isiqka fufyhjkak'

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

² ixhqla; >k jia;=jl mrsudj - Volume of a combined solid object

.=Kd;aul fhojqï(

² is,skavrh" >klh" >kldNh" f.da,h" msróvh" m%siauh yd fla;=j hk >k jia;=j,

wdlD;s

² È. uekSu i|yd jQ WmlrK

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka ks¾Kdhl Wmfhda.S lr .kak'

² >k jia;=j, mßudj .Kkh lsrSu

² ixhqla; >k jia;=j, mßudj .Kkh lsrSu

² ixhqla; >k jia;=j, mßudj wdY%s; .eg¨ úi|Su
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ksmqK;dj 02 ( úúO ñkqï i|yd fhda.H ñkqqï tall iy ñkqï WmlrK Ndú;

lrhs'

ksmqK;d uÜgu 2'1 ( úúO ñkqqï i|yd fhda.H ñkqqï tall iy ñkqï WmlrK Ndú;
lrhs'

ld,Éfþo ixLHdj # 12

bf.kqï M, # ² úúO fN!;sl rdYs tall iu`. y÷kajd fohs'

² ñkqfï m%udKh wkqj iïu; tallfha Wmi¾.j, wjYH;dj

fmkajd fohs'

² imhd we;s ñkqï WmlrKhl l=vdu  ñkqu iy uQ,dxl fodaIh

                            m%ldY lrhs'

² imhd we;s ñkqï WmlrKhl Nd.sl fodaIh iy m%;sY; fodaIh

                            .Kkh lrhs'

² m%;sY; fodaIh ie,ls,a,g f.k l=vd ñkqï jvd;a ksjeros j

uekSfï wjYH;dj fmkajd fohs'

² jZksh¾ uQ,O¾uh bÈßm;a lrhs'

² jZksh¾ le,smrh Ndú;fhka ñkqï ,nd .kshs'

² bial=remamq uQ,O¾uh bÈßm;a lrhs'

² uhsfl%dóg¾ bial=remamq wdudkh Ndú;fhka ñkqï ,nd .kshs'

² bial=remamq uQ,O¾uh Ndú; jk WmlrK kï lrhs'

² f;o~q ;=,dj Ndú;fhka ñkqï ,nd .kshs'

² úrdu >áldj Ndú;fhka WÑ; ñkqï ,nd .kshs'

mdvï ie,iqu i|yd Wmfoia (

² úúO fN!;sl rdYS WodyrK f,i .ksñka ta tla tla rdYsh uekSu i|yd iqÿiq

tall Ndú; lrk wjia:d u;=lr olajñka mdvug msúfikak'

² Ndú; jk tallh rdYshg  wod< j iy rdYsfha úYd,;ajhg wod< j u;=lr

olajkak'

        Wod(  È. uekSu i|yd - ógr ^m&

 úYd, ÿrj,a uekSu i|yd - lsf,da ógrh ^km&

 l=vd ialkaO uekSu i|yd - .a?ï ^g&

 úYd, ialkaO uekSu i|yd - lsf,da .a?ï ^kg&

² fN!;sl rdYS iy tajd uekSug fhdod .kakd wka;¾ cd;sl iïu; ^SI& tallhka

bÈßm;a  lrkak'

² uQ,sl tallfha úYd, w.hka fyda b;d l=vd w.hka fláfhka yd myiqfjka

oelaùug uQ,sl tallfha .=Kdldrhka fhdod .kakd nj;a tajd uQ,sl tallfha

Wmi¾.h f,i y÷kajk nj;a fmkajd fokak'

Wod( ógr 2500   - lsf,da ógr 2'5
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² my; oelafjk Wmi¾. u;= lr olajkak'

² tosfkod Ndú; jk uQ,sl fN!;sl rdYS yd tall lsysmhla mokï lr .ksñka ir,

.eg¨ úi£ug isiqka fhduq lrkak'

² l=vdu ñkqula weiqßka ,nd .kakd mdGdxlhla ksjerÈ j igyka lrk wdldrh

meyeÈ,s lrkak'

² óg¾ rE, fhdod .ksñka ñkqï lsysmhla ,nd .ekSug i,iajkak'  óg¾ rE,

Ndú;fhka ueksh yels l=vdu ñkqu u;= lr olajkak'

² úúO ñkqï WmlrK ^fldaÿ" ;=,d" úrdu >áldj& Ndú;fhka ñkqï ,nd .ekSug

i,iajkak' w.hka ksjerÈ j igyka lsÍug isiqka fhduq lrjkak' ta weiqfrka

ñkqï WmlrKhl l=vd u ñkqfuys jeo.;alu u;= lr olajkak'

² ,nd .kakd ñkqfuys úYd,;ajh u; l=vdu ñkqfuys Wmfhda.S;dj u;= lr olajkak'

Wod #  úYd, È.la uekSfï § l=vdu ñkqu ógrh ̂ m& jk WmlrKhla iqÿiq

 nj

 lïìhl úIalïNh jeks l=vd ñkqï uekSfï § l=vdu ñkqu 0'01 mm

 jk WmlrKhla iqÿiq nj

² wdrïNl fl<jr leã bj;a ù we;s ñkqï máhlska$ ir, fldaÿjlska ksjerÈ

ñkqula ,nd .ekSu isÿ lrk wdldrh w;a ú£ug wjia:dj ,nd fokak'

² fujeks WmlrK Ndú;fhka uekSfï § we;s jk .eg¨ idlÉcd lrkak'

² fujeks WmlrK Ndú;fhka ñkqï ,nd .ekSug yels nj;a tjeks wjia:dj, §

Y=kH fkdjk okakd w.hlska wdrïN l< yels nj;a u;== lr olajkak'

² wdrïNl w.h Y=kH fkdjk wjia:dj, § ñkqu wdrïN lrk ia:dkh uQ,dxl

jro ^uQ,dxl fodaIh& f,i y÷kajkak'

² ñkqï ,nd .ekSfï§  uQ,dxl jro bj;a lr ñkqï ksjerÈ lr .; hq;= nj fmkajd

fokak'

² ñkqï WmlrKhl l=vd u ñkqu" ,nd .kakd ñkqfï w.hg ork wkqmd;h Nd.sl

fodaIh f,i meyeÈ,s lrkak'
     l=vdu ñkqu

  Nd.sl fodaIh   =
    

ñkqfï w.h

iïu; tallfha .=Kdldrh Wmi¾.h ixfla;h

1015 fmgd P
1012 fgrd T

109 .s.d G

106 fu.d M

103 lsf,da k

100 - -

10-1 fvis d

10-2 fikaá c

10-3 ñ,s m

10-6 uhsfl%d µ

10-9 kefkda n

10-12 msflda p
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² ñkqï WmlrKhlska ñkqula .ekSfï § Nd.sl fodaIh wju lr .ekSug iqÿiq

Wml%u WodyrK iys; j bÈßm;a lsÍug isiqka fhduq lrkak'

Wod ( lvodishl >klu fiùug lvodis 100 l >klu fidhd 100ka fn§u'

² l=vd os.la jvd;a ksje/os j uekSfï wjYH;dj u;= lr fokak'

²     Nd.sl fodaIh m%;sY;hla f,i oelaùu m%;sY; fodaIh hkqfjka y÷kajkak'

 l=vdu ñkqu
              m%;sY; fodaIh   =       x  100]

         ñkqfï w.h

² l=vd os. m%udK uekSfï § m%Odk uQ,O¾u follska hq;a WmlrK fhdod .kakd nj

fmkajd fokak'  tajd my; mßÈ y÷kajkak'

² jZksh¾ uQ,O¾uh

² bial=remamq uQ,O¾uh

² jZksh¾ uQ,O¾uh meyeÈ,s lrkak'

² jZksh¾ WmlrKhl l=vdu ñkqu i|yd we;s iïnkaO;dj bosßm;a lrkak'

² jZksh¾ le,smrhl kï l< rEm igykla weiqßka tla tla fldgia yd tajdfha

       ld¾hh y÷kd .ekSug isiqka fhduq lrkak'

² jZksh¾ le,smrfha l=vdu ñkqu iy uQ,dxl jro fidhd bosrsm;a lsrSug wjia:d

i,id fokak'

² isiqkag jZksh¾ le,smr Ndú;fhka my; i|yka ñkqï ,nd .ekSug wjia:dj

   ,nd fokak'

² mÍCIK k<hl msg; úIalïNh

² fnda,aÜ weKhl úIalïNh

² PVC nghl we;=<; úIalïNh

² ldishl uOHkH úIalïNh

      ² jZksh¾ le,smrh wdY%s; .eg¨ úi£ug isiqka fhduq lrkak'

      ² jZksh¾ uQ,O¾uh Ndú; lrk fjk;a WmlrK f,i p, wKaùlaIh iy

          ;sfhdv,hsÜgqj y÷kajd fokak'

      ² bial=remaamq uQ,O¾uh bÈßm;a lrkak'

      ² bial=remaamq uQ,O¾uh Ndú; jk WmlrKhl l=vd u ñkqu i|yd jk

iïnkaO;dj bosßm;a lrkak'

  ² uhsfl%daógr bial=remamq wdudkhl kï l< rEm igykla weiqßka tys tla tla

fldgfia ld¾hh y÷kajd fokak'

    ² WmlrKfha uQ,dxl jro iy l=vd u ñkqu fiùug isiqka fhduq lrkak'

    ² lKavdhïj,g uhsfl%daógr bial=remamq wdudk ,nd oS my; i|yka ñkqï

             ,nd .ekSug isiqkag iydh jkak'

    ² ;=kS f,day ;yvqjl >klu

 ² lïìhl úIalïNh

    ² ldishl uOHkH >klu

 ² fmd,s;Ska fld<hl >klu

² rn¾ jeks ;kH øjHj, >klu fiùug fuu WmlrKh kqiqÿiq nj

             jgyd fokak'

² uhsfl%daógr bial=remamq wdudkh wdY%s; .eg¨ úi£ug isiqka fhduq lrkak'
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² bial=remamq uQ,O¾uh Ndú;fhka ksmojk WmlrK Ndú; jk úúO wjia:d

      y÷kd .ekSug isiqka fhduq lrkak'

² f;o~q ;=,dfõ kï l< rEm igykla Wmfhda.S lr f.k tla tla fldgfia

ld¾hh úia;r lrkak'

² ñkqula ,nd .ekSu i|yd WmlrKh ilia lr .kakd wdldrh wdo¾Ykh

lrkak' ^Y=kH ieliSu jeks&

² lKavdhï fj; f;o~q ;=,d ,nd oS ñkqï ,nd .ekSug isiqka fhduq lrkak'

² úrdu Trf,daiqjla Ndú;fhka flá ld, mrdihla uek .kakd wdldrh fmkajd

fokak'

   ² fifuka p,kh jk fg%d,shl 10 cm muK ÿßka msysá i,l=Kq folla w;r

            p,s; ld,h ,nd .ekSug isiqkag wjia:dj ,nd fokak'

² ñkqï WmlrK ksjerÈ j kv;a;= lsÍfï wjYH;dj meyeÈ,s lrkak'

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

² ñkqï WmlrKhl l=vdu ñkqu -  Least count of a measuring instrument

² uQ,dxl jro - Zero error

² m%;sY; fodaIh - Percentage error

.=Kd;aul fhojqï(

² jZksh¾ wegjqu" jZksh¾ le,smr

² uhsfl%daógr bial=remamq wdudk

² p, wKaùlaI

² f;|~q ;=,d" bf,lafg%dksl ;=,dj

² hlv l+re" f,day ;yvq" fnda,aÜ weK" lïì lene,s" ldis

² PVC ng len,s

² mrSCIK k<

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka ks¾Kdhl Wmfhda.S lr .kak'

² ñkqï WmlrKj, m%Odk fldgia yd tla tla fldgfia ld¾hh úia;r lsÍu

² oS we;s WmlrKhl l=vdu ñkqu iy uQ,dxl jro fiùu

² úúO wjia:dj, § WÑ; WmlrK f;dard .ksñka ksjerÈ j ñkqï ,nd .ekSu

² m%;sY; fodaIh ie,ls,a,g f.k WÑ; ñkqï WmlrK f;dard .ekSu
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a
b

c

 

 

C = A + B

mdo u; we¢ iup;=ri%j, j¾.M,
A, B yd C u.ska oelafõ'

A

B

C

ksmqK;dj 03 ( mhs;.ria iïnkaO;dj Ndú;fhka myiqfjka .eg¨ úi|hs'

ksmqK;d uÜgu 3'1 ( mdo w;r iïnkaO;dj úuiñka ;%sfldaKhla RcqfldaKsl ùu fyda
fkdùu ks.ukh lrhs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² mhs;.ria iïnkaO;dj m%ldY lrhs'

² mhs;.ria iïnkaO;dj Ndú;fhka ;%sfldaKhl mdoj, È.

.Kkh lrhs'

² .eg¨ úi£u i|yd mhs;.ria iïnkaO;dj Ndú; lrhs'

² mhs;.ria iïnkaO;dfõ úf,dauh m%ldY lrhs'

² .eg¨ úi£u i|yd mhs;.ria iïnkaO;dfõ úf,dauh Ndú;

lrhs'

mdvï ie,iqu i|yd Wmfoia (

² RcqfldaKsl ;%sfldaK yd RcqfldaKsl fkdjk ;%sfldaK ms<sn| j idlÉPdjla

fufyhjñka mdvug msúfikak'

² RcqfldaKsl ;%sfldaKhla yd ine¢ zl¾KhZ" znoaO mdohZ yd ziïuqL mdohZ hk

moj, f;areu ;yjqre jk mßÈ ;jÿrg;a idlÉPdj fufyhjkak'

² mhs;.ria iïnkaO;dfõ úúO ksrEmK idlÉPd lrkak'

rEmslh (

jdÑlj (

RcqfldaKsl ;%sfldaKhl l¾Kh u; we¢ iup;=ri%fha j¾.M,h b;sß mdo

fol u; we¢ iup;=ri%j, j¾.M,j, ftlHhg iudk fõ'

ixfla;d;aulj (    2 2 2    a b c 

² ixLHd;aul WodyrK iys; j ir, .eg¨ úi£u i|yd wjia:d iïmdokh lrkak'

² ^3" 4" 5&" ^5" 12" 13& jeks mhs;.ria ;%sl ms<sn| j isiq wjOdkh fhduq lrkak'

² mhs;.ria ;%sl flaj, j .fõIKh i|yd isiqka fufyhjkak'

² mhs;.ria iïnkaO;dfõ úf,dauh f,i

—;%sfldaKhl mdoj, È. mhs;.ria ;%slhla ,nd fohs kï tu ;%sfldaKh RcqfldaKsl

;%sfldaKhla fõ˜ meyeÈ,s lrkak'
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² mhs;.ria iïnkaO;dfõ úf,dauh wdY%s; .eg¨ úi£u i|yd wjia:d iïmdokh

lrkak'

² mhs;.ria iïnkaO;dj yd tys úf,dauh m%fhdackj;a jk wkaou wOHhkh lsÍu

i|yd lKavdhï l%shdldrlula ixúOdkh lrkak'

² tla tla lKavdhug my; tla tla ld¾hh mjrkak'

² isiqka ;udg wod< ñkqï ,nd .kakd wdldrh;a tu ñkqï iys; j wod< yev

ks¾udKh lrk wdldrh;a mÍlaId lrkak'

A lKavdhu ( RcqfldaKdi%dldr yevh .kak ñßia md;a;shla ieliSu

B lKavdhu ( fjd,sfnda,a$oe,amkaÿ msáhla ilia lsÍu

C lKavdhu ( mdi,a ì;a;shla ,ïnl j we;aoehs mÍlaId lsÍu

D lKavdhu ( me;a;l È. 1m jQ iup;=ri%hla iu;,d fmdf<dfõ ks¾udKh lsÍu

ie hq ( fuys § ta ta lKavdhu ;ukag mjrk ,o ld¾hh lrkafka flfia oehs

meyeÈ,s lsÍu wfmalaId flf¾' fï i|yd mshjr wkql%uhla oelafjk jd¾;djla

bÈßm;a lsÍu m%udKj;a fõ' wkql%uhla bÈßm;a lsÍfuka wk;=rej m%;sfmdaIKhla

,nd §ug lghq;= lsÍu jeo.;a fõ'

² m%Odk úl¾Khla oelafjk ùÿre >klhla$>kldNhla ̂ ùÿre fmÜáhla& mka;shg

wdo¾Ykh lrkak' tu úl¾Kfha È. .Kkh lssÍu i|yd l%uhla idlÉPd lrkak'

² fok ,o È." m<, yd Wila iys; >klhl úl¾Kh .Kkh lsÍug isiqka

fufyhjkak'

² fok ,o È.la iys; úl¾Khla we;s fmÜáhl È." m<, yd Wi i|yd ñkqï

fhdackd lsÍug isiqka fufyhjkak'

² mhs;.ria iïnkaOh yd tys úf,dauh Ndú;hg ;=vq fok .eg¨ úi£ug wjia:d

iïmdokh lrkak'

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

² mhs;.ria iïnkaO;dj - Pythagoras relationship

  .=Kd;aul fhojqï (

² È. uksk ñkqï WmlrK" uÜgï ,E,a," úys;p;=ri%h" úl¾Khla oelafjk ùÿre

fmÜáhla

  we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka ks¾Kdhl Wmfhda.S lr .kak'

² mhs;.ria iïnkaOh yd tys úf,dauh

² mhs;.ria iïnkaOh Ndú; jk wjia:d

² .eg¨ úi£u i|yd mhs;.ria iïnkaOh yd tys úf,dauh Ndú; lsrSu
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ksmqK;dj 04 ( ffi,Sh ixúOdkhla iys; Ôùka ;dCIKh i|yd Wmfhda.S lr.kshs'

ksmqK;d uÜgu 4'1 ( Ôù ffi,j, jHQyh yd lD;H y÷kd .kshs'

ld,Éfþo ixLHdj #  06

bf.kqï M, # ² Ôùkaf.a ;ekqï tallh ffi,h nj m%ldY lrhs

² m%d.a kHIAál yd iQkHIaál ffi, j¾. folla we;s nj y÷kd

                            .kshs'

² ffi,j, we;s úúO bkaøhsld u.ska bgq lrk lD;Hhka ,ehsia;=

                            .; lrhs'

² uqøs; f¾Çh rEm igyka u.ska uQ,sl ffi, j¾. y÷kd .kshs'

mdvï ie,iqu i|yd Wmfoia (

² mqreI yd ia;%S ckaudKq jk Y=l%dKqj yd wKav ffi,h ixfiapkh ù iEfok ;ks

oaú.=K ffi,hla jk hqla;dkqj fn§fuka l,,h" N+EKh yd <orejd úlikh ù

iqyqUq,l= we;s jk nj mjiñka mdvug msúfikak'

² fuu ish¨ u ffi,j, tl u m%fõKsl ixhq;shla we;s nj;a" miq j úúO

lD;Hhka bgq lsÍug ffi,fha jHQyh úfYaIKh jk nj;a meyeÈ,s lrkak'

² ffi,Sh ixúOdkh wkqj m%d.a kHIaál ffi, yd iQkHIaál ffi, f,i ffi,
j¾. folla we;s nj;a tu ffi, w;r my; i|yka fjkialï we;s nj;a isiqka
iuÕ idlÉPd lrkak'

             m%d.akHIál ffi, iQkHIaál ffi,

²  m%udKfhka l=vd h' ^ 0'5-5'0 µm& ²  m%udKfhka úYd, h' ̂ 5'0-100'0 µm&

²  ish,a, wkaùCISh h' ²  iuyr ffi, mshú weiska fmfka'

²  mg,j,ska jg ù we;s ixúOdkh jQ ² mg, follska jg jQ ixúOdkh

   kHIaáhla  ke;'   jQ kHIaáhla we;'

²  ysiafgdaka  fm%daàka fkdue;s w;r jD;a;dldr  ² ysiafgdaka u; fj¿Kq DNA j,ska

   DNA wkq kHIaál øjH f,i mj;S'              iukaú; j¾Kfoay mj;S'

² mg,uh bkaøhsld ke;'                          ² yß;,j" uhsgfldkav%shu"

   f.da,a.sfoay" rsla;l"

   wka;#ma,diaóh cd,sld"

   ,hsfidfidau jeks mg,uh

                                                        bkaøhsld we;'

² m%d.akHIaál yd iqkHIaál ffi, w;r fjkialï fuka u my; i|yka iudklï

o mj;sk nj  idlÉPd lrkak'

²  ffi, ma,diau mg,h msysàu

²  ffi, ma,diauh msysàu

²  rhsfndfidau msysàu

²   m%fõKsl øjH ;sîu
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² nelaàßhd" ihfkdnelaàßhd" m%d.akHIaál ffi, ixúOdkhla ork Ôùka jk
w;r we,a.S" fm%dfgdfidajd" È,Sr" ish¨ u Ydl yd i;=ka iQkHIaál ffi,
ixúOdkhla iys; Ôùka nj isiqkag mjikak'

² nelaàßhd" È,Sr" Ydl yd i;a;aj ffi, wOHhkh lrñka m%d.akHIaál yd iQkHIaál
ffi, ixúOdkj, we;s fjkialï y÷kd .ekSug isiqkag iydh jkak'

² nelaàßhd ffi,h         ² È,Sr ffi,h

 ²  mg,j,ska jg jQ kHIaáhla ke;'   ²  mg, follskaa jg jQ kHIaáhla we;'

 ²  mg,uh bkaøshsld lsisjla ke;'         ²  uhsfgdfldkaä%hu" f.da,a.sfoay"

     wka;#ma,diaóhcd,sld hk mg,uh

             bkaøhsld we;' yß;,j ke;'

 ²  ffi, ì;a;s nyq wjhúl øjHhka      ²  ffi, ì;a;s nyq wjhúl øjHhka

    jk w;r fmmaáfvd.a,hslEka nyq, h'     jk w;r lhsàka nyq, h'

 ²  m%Odk ixÑ; wdydrh .a,hsfldcka h'  ²  ixÑ; wdydr .a,hsfldcka h'

      ² Ydl ffi,h    ²  i;a;aj ffi,h

²  mg, follskaa jg jQ kHIaáhla we;'   ²  mg, follskaa jg jQ kHIaáhla we;'

²  uhsfgdfldkaä%hu" f.d,a.sfoay"         ²  uhsfgdfldkaä%hu" f.d,a.sfoay"

   wka;#ma,diaóh cd,sld" yß;,j     wka;#ma,diaóh cd,sld" ,hsfidfidau

   ,hsfidfidau" ßla;l hk mg,uh         hk mg,uh bkaøhsld we;'  yß;,j

   bkaøhsld we;'     yd ßla;l ke;'

²  ffi, ì;a;s nyq wjhúl øjH jk  ²  ffi, ì;a;s ke;'

   w;r fi,shqf,daiaj,ska iE§ we;'

²  ixÑ; wdydr msIaGh hs'  ²  ixÑ; wdydr fndfyda úg

    .a,hsfldcka h'

²  nelaàßhdj, fuka u  §,Srj, o mgl ixúOdkhla fkdue;s nj;a iQkHIaál

   Ydl yd i;a;aj ffi,j,ska ieliqKq Ôùkaf.a mgl ixúOdkhla mj;sk nj;a

   idlÉPd lrkak'

² úNdcl mgl yd iaÓr mgl f,i Ydl mgl wdldr folla mj;sk nj;a

  tajdfha ,CIK;a meyeÈ,s lrkak'

      úNdcl mgl  iaÓr mgl

 ² lD;Hhka bgq lsÍu i|yd   ²  lD;Hhka bgq lsÍu i|yd

   úfNaokh ù ke;'                    úfNaokh ù we;'

 ² úNdcl yelshdj we;'   ²  úNdcl yelshdj ke;'
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² Ydl foayhl nyq, u ir, iaÓr mgl jkafka uDÿia;r mgl" ia:Q, fldaKia;r

mgl yd oDVia;r mgl nj;a tajdfha jHQyh wod< lD;H bgq lsÍu i|yd ielfik

nj;a meyeÈ,s lrkak'

  uDÿia;r mglh          ia:Q, fldaKia;r mglh      oDVia;r mglh

² Ôù ffi, fõ'            ² Ôù ffi, fõ'              ²  wÔù ffi, fõ'

² ì;a;s ;=kS h"  ² ì;a;s ;+kS h'   ² fi,shqf,daia ì;a;s

   fi,shqf,daiaj,ska  '        fi,shqf,daiaj,ska     ,s.akSkaj,ska >k ù

   iukaú; h'                 ffi,fha fldka >klï      we;'

   ù we;'

²  wka;¾ ffi,Sh wjldY  ² wka;¾ ffi,Sh wjldY    ²  wka;¾ ffi,Sh wjldY

   we;'     ke;s ;rï h'     ke;'

²  wdydr ixÑ; lsÍug      ² ikaOdrKl lD;Hhla        ² oeä ikaOdrK lD;Hhla

   yev .eiS we;'     bgq lrhs'      bgq lrhs'

² my; i|yka ffi,Sh jHqy yevh wkqj y÷kd .ksñka tajdfha uQ,sl lD;H isiqka

iu`. idlÉPd lrkak'

ffi,Sh jHQy               uQ,sl lD;H

ffi, ma,diau     jrKSh mdr.uH mg,h f,i ls%hdlrñka wdi%e;sl ;=,H;dj

mg,h   mj;ajd .kshs' ^c,h" whk yd iuyr ldnksl wkqj,g muKla

  we;=¿ ùug bv §u&

kHIaáh   ffi,fha m%fõKsl f;dr;=re .nvd lrhs'

  ffi,fha l%shdldÍ;ajh md,kh lrhs'

wka;#ma,diaóh

cd,sld ^r`t&        ffi, ;=< fm%daàk mßjykh lrhs'

wka;#ma,diaóh

cd,sld ^isks`÷ &     ,smsv yd ldfndayhsfâ%g ixYaf,aIKh yd mßjykh lrhs'

rhsfndfidau   fm%daàk ixYaf,aIKh isÿ lrhs'

uhsgfldkaä%hu     ffi,Sh iajikh isÿ lrhs'

f.da,a.sfoay   .a,hsfldfm%daàk yd .a,hsfld,smsv idohs'

  ,hsifidau ksmojhs'

,hsfidfidau       c, úÉfþol tkaihsu .nvd lrhs'

  cS¾K lD;H isÿ lrhs'

yß;,j   m%NdixYaf,aIKh isÿ lrhs'
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 uQ,sl joka$ixl,am (Key Words)(

² CIqø Ôùka      - Microorganisms

² iQkHIaál      - Eukaryotic

² m%d.akHIaál      - Prokaryotic

² ffi,h      - Cell

 .=Kd;aul fhojqï(

² m%d.akHIaál yd iQkHIaál ffi,j, uqøs; rEm igyka

² m%lafIamK hka;% u.ska isÿ l< yels m%o¾Yk

 we.hSu yd ;lafiarelrKh i|yd Wmfoia(

² m%d.akHIaál yd iQkHIaál ffi, ixikaokh lsÍug j.=jla iE§u'

² È,Sr" Ydl yd i;a;aj ffi,j, we;s iudklï yd fjkialï ,ehsia;=.; lsÍu'

² kï fkdlrk ,o iQkHIaál yd m%d.akHIaál ffi,j, uqøs; bf,lafg%dak wkaùCISh

PdhdrEmj, we;s bkaøhsld y÷kd .ekSug Wmfoia §u'
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ksmqK;d uÜgu 4'2 # ;dCIKsl ksIamdokj, oS jeo.;a jk laIqø cSùka i;= ,CIK
úu¾Ykh lrhs'

ld,Éfþo ixLHdj # 05

bf.kqï M, # ² laIqø Ôùka y÷kajhs

² laIqø Ôùkaf.a i¾j jHdma;sh ms<sn| idlÉPd lrhs'

² laIqø Ôùkag wêl mßjD;a;Sh fõ.hla yd m%ckk yelshdjla

we;s nj m%ldY lrhs'

² mq`M,a ldhsl úúO;ajhlska hqla; ksid úúO mßir ;;a;ajj,g

wkq.; úh yels nj úia;r lrhs'

² laIqø Ôùkaf.a úúO Yajik l%u idlÉPd lrhs'

² laIqø Ôùkaf.a úúO fmdaIK l%u idlÉPd lrhs'

² laIqø cSùkaf.a mdrsirsl iïnkaO;d ksÍlaIKh lrhss'

mdvï ie,iqu i|yd Wmfoia (

² laIqø Ôùka hkq mshú weiska meyeÈ,s j ksÍCIKh l< fkdyels Ôùka nj meyeÈ,s

lrkak'

² my; olajd we;s Ôù ldKav laIqø Ôùka f,i i,lkq ,nk nj fmkajd fokak'

nelaàßhd        ihfkd nelaàßhd             È,Sr

meruSishï                    weónd                       bhq.a,Skd

   fm%dfgdfidajd

            we,a.S
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² CIqø Ôùka Tlaiscka flfrys olajk nkaOq;dj my; i|yka mßÈ WodyrK iys;j

idlÉPd lrkak'

² iajdhq CIqø cSùka - Acetobacter

² ffjl,ams; ks¾jdhq CIqø Ôùka  - Saccharomyces

² wksjd¾h ks¾jdhq CIqø Ôùka - Clostridium

² CIqø jd;ldó CIqø Ôùka - Lactobacillus

² CIqø cSùkag úúO fmdaIK l%u we;s nj my; j.=fõ oelafjk WodyrK weiqßka

meyeÈ,s lrkak'

fmdaIK l%%uh Yla;s m%Njh    ldnka m%Njh    ksoiqk

ridhk wldnksl           CO
2    

                  Nitrobacter

iajhxfmdaIS ridhksl øjH                                      Nitrosomonas

ridhk ldnksl    ldnksl ldnka fndfyda nelaàÍhd

úIufmdaIS ridhk øjH È,Sr " fm%dfgdfidajd

m%ldY wdf,dalh CO
2

Cyanobacteria

iajhxfmdaIS oï i,a*¾ nelaàÍhd

m%ldY wdf,dalh         ldnksl ldnka oï fkdjk

úIufmdAIS i,a*¾ nelaàÍhd

² CIqø cSùka hgf;a y÷kajk jhsri kï jQ ldKavhla we;s nj i|yka lrkak'

jhsri frda. ldrlhska nj;a iuyr jhsri" nelaàÍhd .ykh md,kh lsÍug

jeo.;a jk nj;a i|yka lrkak'

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

² nelaàßhd - Bacteria

² È,Sr - Fungi

² iajhxfmdaIS - Autotrophic

² úIufmdaIS - Heterotrophic

 .=Kd;aul fhojqï (

² wkaùCIh iy tys Ndú;h oelafjk rEm igyka

² CIqø Ôùkaf.a wkaùCISh cdhdrEm; nelaàßhd" ihfkdnelaàßhd" È,Sr" we,a.S

 we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka lreKq Wmfhda.S lr .kak'

² mdka jeks wdydr øjH u; jefjk CIqø Ôùka wkaùCISh lodjla u; ;nd mÍCId

lrk wdldrh my; i|yka mßÈ we.hSug ,la lsÍu

² wkaùCISh lodj ilia lrk wdldrh

² wkaùCIh Ndú; lrk wdldrh

² ksÍCIKh lrk l%ufõoh

² ks.ukj,g t<öu

² laIqø cSùkaf.a i¾j jHdma;shg fya;= meyeÈ,s lsÍu

² laIqø cSùkaf.a fmdaIK l%u úia;r lsÍu

² laIqø cSùkaf.a Yajik l%u úia;r lsÍu
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ksmqK;d uÜgu 4'3 ( CIqø Ôùka ;dCIKsl ksIamdok i|yd Wmfhda.S lr .ekSfï l=i,;d
m%.=K lrhs'

ld,Éfþo ixLHdj # 05

bf.kqï M, #  ² úúO lafIa;%j, laIqøÔùkaf.a  Ndú; fláfhka úia;r lrhs'

 ² laIqø Ôùkaa  Ndú; lr lrk l¾udka; ksÍlaIKh  lr

   jd¾;djla ilia lrhs'

 ² laIqø Ôù ksIamdok ,dNodhS nj idlÉPd lrhs'

 ² Yla;s iïm;aj, ;srir Ndú;h  i|yd laIqø Ôùkaf.a

   jeo.;alu úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia (

² ;dCIKh i|yd CIqø Ôùkaf.a odhl;ajh

² lDIsl¾ufha § iy l¾udka; fCIa;%fha § CIqø Ôùka fhdod .ekSu ms<sn| j my;
i|yka lreKq weiqßka meyeÈ,s lrkak'

² Ydl ;ukag w;HjYH Lksc fmdaIl ,nd .kafka mfika nj fmkajd
fokak'

² mig fuu Lksc fmdaIl ,nd fokafka uereKq Ydl iy i;a;aj fldgia
cSrKfhka iy mdIdK Ô¾Kh u.ska nj idlÉPd lrkak'

² mi fN!;sl yd ridhksl jYfhka CIqø cSùkaf.a j¾Okh i|yd iqÿiq udOHhla
f,i ls%hd lrk nj idlÉPd lrkak'

² CIqø Ôù ls%hdldÍ;ajh m%Yia; uÜgfuka mj;ajd .ekSfuka ixlS¾K ldnksl
ixfhda.  ir, wldnksl øjH" ^Lksc ,jK" H

2
O iy CO

2
& njg

ì|fy,Su isÿ jk nj meyeÈ,s lrkak' fuh Lksc Njkh f,i y÷kajkak'

² udkjhd we;=¿ ish¨ Ôùkaf.a wdydr m%Nj Ydl iïNjhlska hqla; jk nj
wdydr odu weiqrska meyeÈ,s lrkak'

² ldnka pl%h iy khsg%cka pl%h mj;ajd .ekSfuys ,d úfhdaclhka yd
khsg%cka ;sr lrkakka jYfhka  CIqø Ôùkaf.a odhl;ajh lDIsld¾ñl
fCIa;%hg wod< j idlÉPd lrkak' fï i|yd my; rEm igyka m%fhdackhg
.kak'

² mdxY= iudydr ̂Soil aggregates& iE§fï ,d CIqø Ôùkaf.a odhl;ajh meyeÈ,s lrkak'
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² fldïfmdaiaÜ fmdfydr ksIamdokh i|yd CIqø Ôùkaf.a odhl;Ajh iy m%Yia;
;;a;ajhka m%dfhda.sl j fhdod .ekSu my; i|yka mßÈ úia;r lrkak'

² Ôrl n÷ka l%uh

² f.dv l%uh

² j, l%uh

² Ôj fldgq l%uh

² N%uK n÷ka l%uh

² Ôj jdhqj hkq ks¾jdhq ;;a;aj hgf;a ldnksl øjH CIqø Ôùka úiska ì| fy,Sfuka
^ÔrKfhka& ksmojk jdhqjla nj wjOdrKh lrkak'

² Ôj jdhqfõ ixhq;sh m%Odk jYfhka óf;aka"  ldnkavfhdlaihsâ" yhsv%cka " khsg%cka
iy yhsv%cka i,a*hsâ nj úia;r lrkak'

² tfy;a ks¾jdhq ÔrKh i|yd fhdod .kakd ldnksl ixfhda.h wkqj fuu ixhq;sh
iq¿ jYfhka fjkiaúh yels nj wjOdrKh lrkak'

² Ôj jdhqj ksIamdokh i|yd ks¾jdhq l=àrhla Ndú; lsÍu rEm igyka u.ska
meyeÈ,s lrkak'

 ² ks¾jdhq l=àrhla ;=< isÿ jk cSjjdhq ckkh my; i|yka wdldrfhka isÿ jk nj
meyeÈ,s lrkak'

² ldnksl øjH c, úÉfþokh

² meiSu'

² weisála wï,h ckkh ùu

² weisála wï,h óf;aka jdhqj njg mßj¾;kh ùu

² ffcjm%;sl¾uKh hkq CIqø Ôùka fhdod .ksñka mßir ¥Il bj;a lsÍfï CIqø Ôù
;dCIK ls%hdj,shla nj WodyrK iys; j meyeÈ,s lrkak'

Wod ( ²  uqyqÿ c,h Lksc f;,aj,ska ¥IKh jQ wjia:dj, § f;,a bysÍï
bj;a lsÍu

² l¾udka; Yd,dj,ska msgjk ¥Is; c,fha we;s wmøjH úfhdackh
fõ.j;a lsÍu

² c,c mßirj, we;s ldnksl wmøjH m%udKh wvq lr ,Su

² ffcjm%;sl¾uKfha § ¥Il øjH bj;a lsSÍu wdldr follska isÿ fõ'

² iajdNdúl ffcjm%;sl¾uKh

² lD;%su ffcjm%;sl¾uKh

² l¾udka; fCIa;%fha § CIqø Ôùkaf.a Ndú;h  my; i|yka lreKq weiqßka idlÉPd
lrkak'

² CIqø Ôùka b;d l=vd ridhksl lïy,a f,i ls%hdlrñka wuqøjH" ksIamdok njg

mßj¾;kh lrk nj meyeÈ,s lrkak'

² fï i|yd nelaàßhd iy È,Sr jeks CIqø Ôùka nyq, jYfhka fhdod .kakd nj

meyeÈ,s lrkak'

wixY=oaO ixY=oaO
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² ;dCIKsl ksIamdok i|yd CIqø Ôùkaf.a Ndú;h my; i|yka WodyrK weiqßka

úia;r lrkak'

² Èhr lsß ñoùu i|yd Lactobacillus úfYaI iy Streptococcus lactis fhdod

.ekSu'

² fhda.Ü ksIamdokh i|yd

Lactobacillus bulgaricus  iy

Streptococcus thermophilus fhdod .ekSu

² uoHidr ksIamdokh i|yd

Saccharomyces úfYaI fhdod .ekSu

² fílß l¾udka;h i|yd

Saccharomyces cerevisiae  ^hSiaÜ& fhdod .ekSu

² úkdlsß ksIamdokfha mshjr folla we;s nj my; i|yka lreKq whqßka úia;r

lrkak'

² Saccharomyces cerevisiae fhdod .ksñka ldfndayhsfâ%g meiSu u.ska

t;fkda,a ksmojd .ekSu

² t;fkda,a TlaislrKh i|yd Acetobacter iy Gluconobacter  fhdod

.ksñka weisála wï,h ksmojd .ekSu

² weuhsfkda wï, ksIamdokh i|yd CIqø Ôùka Ndú; lsÍu

Wod(   .aÆgñla wï,h iy ,hsiSka ksIamdokh i|yd Corynebacterium

  glutamicum  úfYaIh Ndú; lsrSu

 .aÆgñla wï,h u.ska ksIamdokh lrk fidaähï .aÆgfïÜ

 rildrlhla f,i Ndú; lrk nk fmkajd fokak'

² wdydr mßmQrl ksIamdokh i|yd CIqø Ôùka fhdod .ekSu my; i|yka lreKq

wdYs%; j úia;r lrkak'

² CIqø cSùkaf.a wêl j¾Ok fõ.h

² CIqø cSù ffi,j, fm%daàk m%;sY;h wêl ùu

² wvq úhoulska ,nd .; yels ldnksl Wmia;r ^fud,Eiia" fmfg%da,shï

w;=reM, iy lDIsld¾ñl wmøjH& fhdod .ksñka b;d flá ld,hl §

Wmßu fm%daàk m%udKhla ,nd .; yels ùu

Wod(   y;=  ^Mushroom&

    we,a.S ^Algae&

² tkaihsu" fydafudak yd m%;scSjl ksIamdokh i|yd CIqø cSùkaf.a Ndú;h

my; i|yka WodyrK u.ska  meyeÈ,s lrkak'

tkaihsu nelaàßhd$os,Sr

weuhsf,aia - Aspergillus niger

Bacillus subtilis

fi,shqf,aia - Aspergillus niger

bkajfÜia - Saccharomyces cerevisiae

,hsfmaia - Rhizopus spp.

fm%daáfhaia - Aspergillus oryzae

bkaishq,ska - Escherichia coli ^cdk úlrkh l<&
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  ²     m%;scSjl

fmksis,ska - Penicillium chrysogenum

iafg%mafgduhsiSka - Streptomyces griseus

fgg%dihsla,Ska - Streptomyces aureofaciens

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

² lDIsld¾ñl CIqø Ôj úoHdj - Agricultural microbiology

² wdydr CIqø Ôj úoHdj - Food microbiology

² cSj jdhq - Bio gas

² ,elaála wï, nelaàßhd - Lactic acid bacteria

² weisála wï, nelaàßhd - Acetic acid bacteria

² meiSu - Fermentation

² weuhsfkda wï, meiSu - Amino acid fermentation

² ffcjm%;sl¾uKh - Bioremediation

 .=Kd;aul fhojqï(

² Ôj jdhq cklh ^Biogas generator& iy meiSfï WmlrKfhys ^Fermentator&

rEmigyka

 we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka lreKq Wmfhda.S lr .kak'

² fldïfmdaiaÜ fmdfydr ksIamdokfha úúO wÈhr ksÍCIKh

² fhdod f.k we;s øjH

² øjH fjka lr mej;Su

² iajdhq ;;a;aj mj;ajd .ekSu

² WIaK;ajh jeä ùu

² c,h fh§u

² fhda.Ü$uqojmq lsß ksIamdokh

² l¾udka; i|yd laIqø cSùka Ndú;h ms<sn| jd¾;djla ilia lsÍu



20

 ;dlaIKfõoh i|yd úoHdj

 .=re ud¾f.damfoaY ix.%yh       12 fY%aKsh

ksmqK;d uÜgu 4'4 # Ydl l|" m;%" uq,a j, jHQyh" lD;H yd wd¾Ól jákdlu y÷kd
.kS'

ld,Éfþo ixLHdj # 05

bf.kqï M, #  ² oaúîc m;%S iy talîc m;S% m;%j, jHQyuh fjkialï igyka

lrhs'

² Ydl m;%h m%NdixYaf,aIKh u.ska ldfndayhsfâ%g ksmojk

uQ,sl ia:dkh nj m%ldY lrhs'

² Ydl m;%j, wd¾Ól jákdlï ,ehsia;= .; lrhs'
² wd¾Ól j jeo.;a ùug Ydl m;% i;= iqúfYaIS ,laIK idlÉPd

lrhs'

² oaú îc m;%s l|l iy tal îc m;%s l|l jHQyfha fjkialï

igyka lrhs'

² oaú îc m;%s  Ydl l|l oaù;Shsl j¾Okh iy tal îc m;%s Ydl

l|l ̂mdfï l=,h& widudkH j¾Okh (Anomalous growth) ksid
l| úIalïNfhka jeä jk nj wjOdrKh lrhs

² Ydl lf|ys wd¾:sl jeo.;alu ,ehsia;= .; lrhs'

² wd¾Ól jYfhka jeo.;a ùug Ydl l|l ;sìh hq;+= iqúfYaIS

,laIK ksÍCIKh lrhs'

² Ydl uqf,ys wd¾:sl  jeo.;alu úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia (

² Ydl rdcOdksh ;=< we;s Ydl tal îc m;S% yd oaù îc m;S%  f,i j¾. follg fjka

l< yels nj mjiñka mdvug msúfikak'

² nvbß.= iy ;lald,s  Ydl fol w;r we;s rEmSh fjkialï y÷kd .ekSug isiqkag

iyh jkak'

tal îc m;S% Ydl ^nv brs.=&     oaú îc m;S% Ydl ^;lald,s&

²  ;ka;= uq,a moaO;shla we;' ²  uqÿka uq,a moaO;shla we;'

²  idudkHfhka l| w;= fkd fnfoa' ²  l| w;= fnfoa'

²  fndfyda ÿrg l|ka iu úIalïNsl h' ²  iu úIalïNsl ke;'

²  m;% iudka;r kdrá úkHdihla iyss; h' ²  m;% cd,dN kdrá úkHdihla

                                                        iys; h'

²  mßmqIam mj;S' ^uKsm;% yd o< m;% ²  mßmqIamsl fkdfõ' ^uKsm;% yd

noaO ù we;'&    o< m;% fjka ù msysghs'&

²  mqIam fldgia ;s%wxlhs' ²  mqIam fldgia p;=¾wxl fyda

   mxpdxlhs'

²  îc m;% tlls' ²   îc m;% folls'

² tal îc m;%S  iy oAù îc m;S% m;%j, yrialv jHQyh tajdfha rEmigyka wdY%fhka

meyeÈ,s lrkak'
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   tal îc m;S% m;%                              oaù îc m;S% m;%

   ²  jHQyd;aul j iu oaú md¾Yaúl fõ'  ²  jHQyd;aulj mDIafGdaoÍh fõ'

   ²  vïfn,a yeve;s md,l ffi, mj;S'  ²  fndaxÑ îc yeve;s md,l ffi, mj;S'

   ²  m;% uOHh" bks uDÿia;r yd iújr  ²  m;% uOHh" bks uDÿia;r yd iújr

      uDÿia;r ffi, f,i úfNaokh ù      uDÿia;r ffi, f,i úfNaokh ù we;'

ke;'

² Ydl m;%hl fldgia yd tajdfha lD;Hhka isiqka iuÕ idlÉPd lrkak'
² WÉp¾uh -   lshqàka wvx.=h" W;aiafõokh wju lrhs' wdrCIdj imhhs'
² wmsp¾uh - W;aiafõokh wju lrhs' wdrCIdj imhhs'
² bks uDÿia;r ffi, -  m%Odk m%NdixYaf,aIK mglh f,i ls%hd lrhs'
² iújr uDÿia;r ffi, - m%NdixYaf,aIKh isÿ lrhs" wdydr ixph lrhs'
² mQáld - jdhq yqjudrej isÿ lrhss '
² md,l ffi, - W;aiafõokh md,kh lrhs'

² wka;¾ ffi,Sh wjldY - jdhq úirKhg myiqlï imhhs'

²  ikd, mgl - ffY,u - c,h yd Lksc mßjykh lrhs'

maf,dahu - wdydr mßjykh lrhs'
² oaú îc m;%S m;%j, m%NdixYaf,aIKh isÿ jk uQ,sl mgl j¾. fol iy  tajdfha

jHQyh isiqka iuÕ idlÉPd lrkak'

bks uDÿia;r mglh iújr uDÿia;r mglh

² ÈlajQ geU yev ffi,j,ska ² f.da,dldr$iuúIalïNsl ffi,j,ska
iukaú; fõ' iukaú; fõ'

² yß;,j ffi, ma,diau mg,hg ² yß;,j úisÍ we;'
iudka;rj msysghs'

² m%NdixYaf,aIS mglhls' ² m%NdixYaf,aIS mglhls'
wdydr  ixÑ; lrhs'

² wka;¾ffi,Sh wjldY ke;s  ;rï h' ² wka;¾ffi,Sh wjldY nyq, h'

² m%NdixYaf,aIKh ish¨ u Ôùkag iDcq j fyda jl% j wdydr imhk ls%hdj,sh nj
isiqkag wjOdrKh lrkak'

² m%NdixYaf,aIKh hkq ldnkavfhdlaihsâ jdhqj yd c,h Ndú; lrñka Yla;sh
f,i iQ¾h Yla;sh Wmfhda.S lr .ksñka .aÆfldaia jeks ldnksl wdydr ksmojk
iajhxfmdaIS fmdaIK l%uhla nj meyeÈ,s lrkak'

     6CO
2
     + 6H

2
O C

6
H

12
O

6     
+ 6O

2

² iQ¾h Yla;sh ;srlrk yß;m%o iy lefrdàka jeks m%NdixYaf,aIl j¾Kl yß;,j
;=< wka;¾.; nj wjOdrKh lrkak'

² Ydl m;%j, wd¾Ól jeo.;alu meyeÈ,s lrkak'
² jdhqf.da,Sh ;=,H;dj /l .ekSu
²  wdydr f,i Ndú;d lsÍu ^m,d" t,j`M&
² i;a;aj wdydr f,i
² fmdfydr f,i
² fl¢ l¾udka;h i|yd
² T!IO f,i
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² tal îc m;S% iy oaú îc m;%S Ydl m;%j, yrialv wkaùCIh ;=<ska ksÍCIKh
lrñka m%NdixYaf,aIl mgl y÷kd .ekSug isiqka fhduq lrkak'

² talîc m;S% yd oaùîc m;S% Ydl l|ka j, yrialfvys we;s fjkialï rEm igyka

weiqßka meyeÈ,s lrkak'

tal îc m;S% l| oaú îc m;%S l|

²  mQrl mglh ndyslh yd ucacdj  ²  ndyslh iy ucacdj f,i úfNaokh

f,i ùfNaokh ù ke;' ù we;'

²  uDÿia;rj,ska iukaú; mQrl ²  uDÿia;r yd ia:Q, fldaKdia;r mgl

mglhla we;' we;'

²  ikd, l,dm j, leïìhu ke;' ²  ikd, l,dmj, leïìhu we;'

²  ikd, l,dm m%udKfhka fjkia h' ² ikd, l,dm m%udKfhka iudk h'

²  ikd, l,dm mQrl mglh mqrd ²  ikd, l,dm j,hdldrj msysgd we;

úisÍ we;'

²  ikd, l,dm ixLHdfjka jeä h'    ²  ikd, l,dm ixLHdfjka wvq h'

² oaú îc m;S% lf|ys m%Odk mgl wdldr iy tajdfha lD;H meyeÈ,s lrkak'

²   wmsp¾uh - wNHka;r mgl wdrCId lrhs'

²   ndyslh - yß;,j msysàfuka m%NdixYaf,aIKh isÿ lrhs'

  ia:Q, fldaKdia;r msysàfuka ikaOdrKh imhhs'

  N+.; l|kaj, ixÑ; lD;Hh bgq lrhs'

²   ikd, l,dm - ffY,u" c,h yd Lksc mßjykh lrhs'

  maf,dahu" wdydr mßjykh lrhs'

  leïìhu" úNdcl f,i ls%hd lrhs'

                               msg;g maf,dahu yd we;=<;g ffY,u mgl we;s lrhs'

²   uÊcdj        - uDÿia;r ffi, msysghs'

   N+.; l|kaj, ixÑ; lD;Hh bgq lrhs'

² oaú îc m;s% Ydl l|ka úIalïNfhka jeä ùu oaú;Shsl j¾Okh f,i y÷kajd

fokak'

² oaù;Shsl j¾Okhg fya;= jk m%Odk mgl fol f,i ikd, leïìhu iy

j,al leïìhu y÷kajd fokak'

² ikd, leïìhu

<má l|l ^oaú;Shsl jarOkh fkdjQ& ikd, l,dmj, maf,dahu yd ffY,u

mgl w;r wka;#l,dmSh leïìhu msysghs' oaú;Shsl j¾Okfha§ ikd, l,dmj,

we;s uÊcd lsrKj, ffi, úfNaokh ù wka;¾ l,dmSh leïìhu idohs'

wka;#l,dmSh leïìhu yd wka;¾l,dmSh leïìhu taldnoaO ù ikd, leïìhu

maf,dahu

ffY,u

ikd,
l,dmh

wmsp¾uh

mQrl
mglh

ikd,
l,dmh

ucacdj

wmsp¾uh

ndyslh

maf,dahu ffY,u
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idohs' l| jgd ilia jQ ;ks ffi, ia;rhla f,i th msysghs' ikd, leïìhu

ls%hd;aul ù msg;g oaù;Shsl maf,dahu;a we;=<;g oAù;Shsl ffY,u;a we;s lrhs'

fuh jir lsysmhla wLKav j isÿ jk úg l| uy;ska jeä ùu isÿ fõ'

²  j,al leïìhu

ndysl ffi, úNdcl yelshdj ,nd .ekSfuka j,al leïìhu we;s fõ' ;ks

ffi, ia;rhla f,i l| jgd ilia fjhs' fuh oaù;Shsl úNdclhls' tys

ls%hdldÍ;ajfhka msg;g j,alh;a" we;=<;g oaú;Shsl ndyslh;a yg .kshs' jir

lsysmhla fuf,i kj mgl tl;= jk úg l| úYd, jYfhka uy;ska jeä

fjhs' túg"

²  fmd;a; >klï ùu

²  jd isÿre we;s ùu

²  iD;= fjkiajk rgj, jd¾Isl j<¨ we;s ùu

²  wrgqj yd t,h fjka ùu isÿ fõ'

² wrgqj yd t,h ms<sn| fláfhka meyeÈ,s lrkak'

ikd, leïìhfï ls%hdj,sh È.ska È.g u isÿ ùu ksid we;=<;g tl;= jk oaù;Shsl

ffY,ufhka" m%d:ñl ffY,uh oeä f;rmqulg ,lafõ' túg ffY,u mglfha

we;s ffY,u uDÿia;r ffi, ffY,u jdyskSj, ì;a;sfha we;s l+ isÿre yryd

f;rfmñka ne¨ï f,i jdyskS ;=<g fkrd tafuka c, .ukd.ukh wjysr lrhs'

túg áf,dai iys; we;=<;ska u we;s m%d:ñl ffY,u fldgi wÔù oDV ffi,

ialkaOhla f,iska  wrgqj njg m;a jk w;r" áf,dai iE§ ke;s msg;ska we;s

oaú;Shsl ffY,u ;j ÿrg;a c,h .uka lrk t,h njg m;a fjhs'  miq j wrgqj

;=<  gekska" friska yd ÿïu, jeks øjH ;ekam;a ùfuka th jvd;a ;o j¾Khla

.kS'

² Ydl l| úúO wd¾Ól m%fhdack i|yd Ndú;hg .kakd wjia:d i|yka lrkak'

²  wdydr i|yd ^ fldys," Wla" lsß w," w¾;dm,a&

²  oej f,i ^wrgqj&

²  úúO l¾udka; ioyd frisk ,nd .ekSug

²  gekska ,nd .ekSu i|yd ^fmaI l¾udka;fha §&

²  j,alh ;dm mßjdrlhla f,i

²  ue,shï ksmoùu i|yd

²  úis;=re NdKav ksIamdokh i|yd ^lsr,$rela w;a;k&

²  CISrh ,nd .ekSu i|yd ^rn¾&

²  j¾Ol m%pdrKh i|yd

²  fmdis, bkaOk f,i

² tal îc m;S% Ydlj, olakg ,efnk widudkH j¾Okh  (anomalous growth)

y÷kajkak' fuu widudkH j¾Okh ksid Ydlj, jHQyh o¾YSh wdldrfhka fjkia

jk nj o m%Odk jYfhka fuu fjkiaùu imqIam Ydlj, lf|ys yd uqf,ys

oelSug yels nj o mjikak'

² fmd,a yd mqjla jeks tal îc m;S% Ydl l|kaj, o widudkH j¾Okh iy oaú;ShSl

>k ùï olakg ,efnk nj isiqka iu. idlÉPd lrkak'

² tal îc m;%s iy oaú îc m;%S Ydl uq,aj,  uQ,sl mgl y÷kd .ekSug isiqkag iyh

jkak'
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² wmsp¾uh" ndyslh" wka;Yap¾uh" ikd, l,dm

² uqf,ys wmsp¾ufha we;s uQ, flaY mDIaGSh fCIa;%M,h jeä lr.ksñka Lksc iy c,

wjfYdaIKh ld¾hlaIu j isÿ lrk whqre meyeÈ,s lrkak'

² ld¾hlaIu f,i c,h yd Lksc whk mfika wjfYdaIKh lsÍug iy Ydlh mig

iú lsÍug uQ, moaO;sh fydÈka úlikh ù we;s wdldrh idlÉPd lrkak'

² uqf,ys wd¾Ól jeo.;alu WodyrK olajñka idlÉPd lrkak'

² wdydr f,i ^n;," uCoafCodlald&

² T!IO jYfhka Ndú;h ^mdjÜgd" neì,&

² mdxY= Ldokh je<elaùu i|yd ^f.da;ud,d" iejekaord&

² l,d;aul ks¾udK iE§ug Ndú; lsÍu ^rela w;a;k" lÿre&

² lsr, wen iE§ug Ndú;h ^lsr,&

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

² l|        - Stem

² uq,        - Root

² m;%     - Leaves

² wmsp¾uh     - Epidermis

² ndyslh     - Cortex

² ikd, l,dm  - Vascular bundles

 .=Kd;aul fhojqï (

² l|" uq,a" m;%j,  rEm igyka

² l|" uq,a" m;% yrialvj, bf,lafg%dak wkaùCISh Pdhdrem

 we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka ks¾Kdhl Wmfhda.S lr .kak'

² § we;s yrialv PdhdrEm weiqßka l| yd uq, fjka lr .ekSu

² § we;s yrialv follska tal îc  yd oAú îc m;% fjka lr .ekSu

² § we;s yrialv follska tal îc m;% yd oAú îc m;% l| fjka lr .ekSu

² l| yd uq, u.ska bgq jk lD;Hhka ,ehsia;=.; lsÍu
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ksmqK;d uÜgu 4'5 # iajdNdúl jkdka;rj, jHQyh wOHhkh lrñka  tys we;s iïm;a
;sridr f,i l¾udka; i|yd fhdod .ekSfï l=i,;d m%.=K lrhs'

ld,Éfþo ixLHdj # 05

bf.kqï M, # ² m%d:ñl yd oaú;Shsl jkdka;rj, fjkialï y÷kd .kshs'

² m%Odk jkdka;r j¾. lsysmhl uQ,sl jHQyuh ,CIK úia;r
lrhs'

²  jkdka;rj, jeo.;alu idlÉPd lrhs'

²  oej jkdka;r j.d lsÍfï jeo.;alu idlÉPd lrhs'

²  jkdka;r wdrCIdlr .ekSfï l%fudamdhhka ms<sn| jd¾;djla

ilia lrhs'

mdvï ie,iqu i|yd Wmfoia (

² wOHdmk pdßldjla f,i fyda úfkdao pdßldjla f,i cd;sl jfkdaoHdkhlg

.sh wjia:djla fyda fjk;a rCIs; jkdka;rhla ksÍCIKh l< wjia:djla ms<sn|

j úuiñka mdvug msúfikak'

² isiqka ksÍCIKh l< jkdka;r weiqßka my; lreKq biau;= jk fia idlÉPdjla

fufyhjkak'

² jkdka;r msysá m%foaYh fyda Èia;s%lalh

² tu m%foaYfha foaY.=Ksl ;;a;aj

² jkdka;rfha wNHka;r iajNdjh

² Ydlj, rEmSh úúO;ajh

² jkdka;rh ;=< ffcj úúO;ajh ms<sn| woyia

² há j.dfjys iajNdjh

² uqyqÿ uÜgfï isg idudkH Wi ^WÉp;ajh&

² m%d:ñl yd oaú;ShSl jkdka;r ye¢kaùu

² m%d:ñl yd oaù;ShSl jkdka;rj, we;s fjkialï my; j.=fõ we;s lreKq biau;=

jk fia isiqka iuÕ idlÉPd lrkak'

     m%d:ñl jkdka;r oaú;ShSl jkdka;r

² ñksidf.a n,mEug ,la ù ke;'  ² ñksidf.a n,mEug ,la ù we;'

² t<sùulg ,la ù ke;'  ² t<s ùulg ,la ù we;' ̂iajdNdúl ,eõ.sks&

²  ffcj úúO;ajh jeä h'  ² ffcj úúO;ajh wvq h' m÷re Ydl

          ^lels,a," trñKsh" fndaúáhd& nyq, h'

²  úúO jhiaj, Ydl we;'  ² fndfyda ÿrg iu jhiaj, Ydl msysghs'

² m%Odk jkdka;r j¾. lsysmhl uQ,sl jHQyuh ,CIK isiqka iuÕ idlÉPd lrkak'

² ksj¾;k f;;a iodyß; jkdka;r

^Wod( isxyrdc jkdka;rh" lkafk,sh jkdka;rh&

² ia;ÍNjkh ^fkre" úhk" Wm úhk" m÷re yd há j.dj f,i úúO Wi

m%udKfha Ydl mej;Su&

² iodyß; nj ̂ jir mqrd me;sfrk j¾Idjla mej;Su iy kshx ld, fkdue;s

ksid iodyrs; ,laIK fmkajhs'&
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² iu úIalïNsl l|ka iys; Ydl we;'

² Ydl úúO;ajh jeä h' ^fydr" ¥k" kd" u,nv&

² idfmaCIj mi ksireh' ^Ydl u.ska wêl f,i fmdaIl wjfYdaIKh

lrk neúka&

² m;% w.%h ;shqKq h' ^Èh fíÍu i|yd&

² oejuh jákdlulska hq;a Ydl ;sîu

² wdfrdayl iy wmsYdl jeä h'

² ksj¾;k úh<s ñY% iodyß; jkdka;r

Wod # ßá., jkdka;r" úh<s l,dmSh jkdka;r" iS.sßh wdYs%; jkdka;r"

msÿrx., jkdka;rh

² ia;ÍNjkh wmeyeÈ,s ùu

² m;kYS,S úfYaI ;sîu

² há frdamKfha lgq m÷re nyq, ùu

² Ydl l|kaj, iu úIalïNsl nj fkdue;s ùu

² Ydl úúO;ajh f;;a l,dmSh jkdka;rj,g jvd wvq ùu

² oejuh jákdlu we;s úfYaI jeä ùu' ^nqre;" keÿka" m¨" y,añ,a,"

l`Mjr" fldaka&

² m;%j, >k WÉp¾uh msysàu

² ksj¾;k l÷lr jkdka;r

Wod( msÿre;,d.," fndam;a;,dj" lsls<shdudk jkdka;r iy y.a.,

² Ydl l=re h'

² weUÍ .sh l|ka iys; h'

² wLKav úhkla iys; h'

² >k j úysÿk w;=m;ßka iE§ me;,s uqÿka we;'

² l|ka u; >k j jevqK mdis we;'

² meyeÈ,s >k j jevqK ójk Ydl iys; há j.djla we;'

² fndfyda Ydlj, m;% ;,h l=vd h'

² jkdka;rj, jeo.;alu isiqka iuÕ idlÉPd lrkak'

² jdhqf.da,fha CO
2 
yd O

2 
;=,H;dj mj;ajd .ekSug odhl ùu'

j¾;udkfha isÿ jk ls%hdldrlï ksid jeä jk CO
2 
m%udKh  wvq lr

,Sug m%uqL odhl;ajhla jkdka;r u.ska imhk nj;a m%NdixYaf,aIKh

u.ska O
2 
msg lsÍu uy.= jdishla nj;a meyeÈ,s lrkak'

² c,fmdaIl m%foaY wdrCId ùu'

² mdxY= Ldokh je<elaùu'

² mrd. ldrlhskag yd îc yd M, jHdma;s ldrlhskag /ljrKh iemhSu'

² wd¾Ól jákdlu'

² oej" gekska" friska" ue,shï" ;ka;=" T!IO f,i" fõje,a" wdydr

² ixpdrl l¾udka;h mj;ajdf.k hdu i|yd'

² iajdNdúl w,xldrh'

² Ôùkag jdiia:dk iemhSu'

² iq<x ndOl f,i ls%hd lsÍu'
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² cdk lsgqj wdrCId ùu ^hï rgl we;s úúO úfYaIj,g yd úúO

m%fNaoj,g wh;a cdk tl;=jhs'&

² talfoaYsl úfYaI wdrCId ùu

jk j.d

² fuu iajdNdúl jkdka;rj,g wu;r j ñksid úiska we;s lrkq ,enQ wd¾Ól yd

mdßißl jákdlñka hq;a jk j.do ,xldfõ mj;sk nj idlÉPd lrkak'

² fla;=Or jkdka;r y÷kajkak'

² fi!uH l,dmSh rgj, iajdNdúl fla;=Or jkdka;r olakg ,efnk kuq;a YS%

,xldfõ olakg ,efnkqfha ñksid úiska j.d lrk ,o fla;=Or jkdka;r nj

meyeÈ,s lrkak'

² foaYSh jk j.dj, nyq, j j.d flfrkqfha mhskia Ydl fõ'  fuu Ydlh

j.d lsrSug fya;= isiqka iuÕ idlÉPd lrkak'

² ksire ìïj, mjd j.d lsÍug myiq ùu

² wêl j¾Ok fõ.hlska hqla; ùu

² jk j.djg bvlv we;s fmfoiaj, mßirhg fydÈka wkqj¾;kh ù"

id¾:lj j.d l< yels ùu

² m<sfndaOl yd mrfmdaIS ydks wvq ùu'

² idudkHfhka mhskia jeämqr c,h wjfYdaIKh lr .kakd Ydl f,i ie,l=j o

ydhkhg ,la jQ ìï m%foaYj, foaYSh Ydl j.d lsÍug ord we;s m%h;ak wid¾:l

ùu;a" fuu m%foaYj, iajdNdúl jkdka;r kej; mek ke.Sug iajNdúl ika;;s

ls%hdj,sh isÿ ùug ishjia lsysmhla .; jk ksid;a" mi ksrdjrKh ù ;sîfuka

we;s jk .eg¨ wju lsÍu i|yd;a úfoaYSh Ydl jqjo mhskia Ydl j.d lsÍug

fm,ö we;s nj meyeÈ,s lrkak'

² mhskia Ydlj,ska ,nd .; yels wd¾:sl m%fhdack ms<sn| j meyeÈ,s lrkak'

² oej ,nd .ekSu

² moï l< oej ,nd .ekSu

² lvodis l¾udka;hg wjYH È. fl¢ iys; m,am ,nd .ekSu

² frisk ,nd .ekSu

² mhskia Ydlj, wd¾:sl m%fhdack fuka u wjdis o we;s nj meyeÈ,s lrkak'

^N+.; c,h wêl f,i wjfYdaIKh"  mhskia Ydl m;% iajdNdúl j úfhdackh

ùug wêl ld,hla .; ùu" fï ksid há j.djg ndOd meñKSu iy mi ksire ùu&

² iajdNdúl jkdka;r tfia u mj;ajd .ksñka tajdhska jßka jr oej bj;a lsÍu

fjkqjg lD;S%u jk j.d jvd;a id¾:l nj my; lreKq Tiafia idlÉPd lrkak'

² iajdNdúl jkdka;rj, mrsK; Ydl f;dard bj;a lsÍfï § wfkl=;a Ydlj,g

ydks isÿ ùu'

² bj;alsÍug ud¾. fh§fï§ isÿjk ydks'

² mßK; Ydl bj;a lsÍfï § kj me< jeãug Yla;su;a îc ksmoúh yels

Ydl fkd ue;s ùu'

² jk j.dj, nyq, j fhdod we;s Ydl i|yd WodyrK ,nd fokak'

² f;alal -   Tectona grandis

² ufyda.kS -  Swietenia macrophylla

² bhqle,smagia úfYAI -  Eucalyptus spp.
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² mhskia úfYAI -   Pinus spp.

² jk j.dj, nyq, j fhdod we;s fuu Ydl foaYSh úfYaI fkd jqk o nyq, j furg

j.d lsÍug fya;= meyeÈ,s lrkak'

² j.d lsÍug myiq ùu

² wêl j¾Ok fõ.h

² jk j.dj i|yd bv lv we;s fmfoiaj,g fydÈka wkqj¾;kh ù ;sîu

² YS% ,xldfõ úúO m%foaYj, jk j.d i|yd nyq, j fhdod .kakd Ydl ms<sn|

idlÉPd lrkak'

² f;alal - úh<s l,dmh" f;;a l,dmh" fjr<dikak m%foaYj, c,h

  fkd r|k ia:dk" my;rg wka;¾ l,dmSh m%foaY

² ufyda.kS - my;rg f;;a l,dmh" wka;¾ l,dmSh m%foAY

² bhqle,smagia yd mhskia   - l÷lr m<d;aj," ksire my;a ìïj,

² Y%S ,xldfõ fndfyda foaYSh Ydl úfYaIj, j¾Ok fõ.hg jvd f;alalj, j¾Ok

fõ.h jeä nj;a f;alal .ilska mi uÜgfï isg óg¾ 4'5 lg by,ska óg¾ 0'5

l úIalïNh we;s l|la ,nd .ekSug .;jk ld,hg idfmalaI j foaYSh nqre;

.il fuu m%udKh ,nd .ekSug b;d wêl ld,hla .; jk nj;a tneúka fiñka

jefvk foaYSh úfYaI j.d lsÍug jvd f;alal j.d lsÍu wd¾Ól jYfhka jdisodhl

ù we;s nj;a isiqkag wjOdrKh lrkak'

² jkdka;r wdrCId lr .ekSug my; i|yka l%u wkq.ukh l< yels nj isiqka

iuÕ idlÉPd lrkak'

² rCIs; we;s lsÍu iy mj;sk rCIs; wdrCId lsÍu

² oeä iajdNdúl rCIs; - ßá., oeä rCIs;h

² cd;sl jfkdaoHdkh - hd, jfkdaoHdkh

² wNh N+ñ - fn,a,kaú," w;a;säh

² iajdNdúl rCIs; - ñkafkaßh" .sß;,h rCIs;

² jk j.d we;s lsÍu

² ;sridr Ndú; l%fudamdhhka fhdod .ekSu

² kj me< frdamKh lr mßK; Ydl l%udkql+, j bj;a lsÍu

² msgráka oej wdkhkh

² rn¾ jeks oej moï lr Ndú;hg fhdod .ekSu

² úl,am bkaOk Ndú;h

² ,dn or ,sma y÷kajd §u

² oej fjkqjg fldkal%SÜ" hlv" we¨ñkshï ksIamdok y÷kajd §u

² wdl,am fjkia lsÍu

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

² ksj¾;k f;;a iodyß; jkdka;r      - Tropical evergeen forests

² ksj¾;k úh<s  ñY% iodyß; jkdka;r  - Tropical dry mixed ever green forests

² l÷lr jkdka;r     - Tropical montane forests

² jk j.d     - Afforestation

² rCIs; jkdka;r     - Reserved forests

² iajdNdúl jkdka;r     -   Natural forests
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² oeä rlaIs; jkdka;r     -   Strictly reserved natural forests

.=Kd;aul fhojqï (

² foaYSh jkdka;rj, jHdma;sh oelafjk is;shï

² ia;ÍNjkh fmkajk rEm igyka

² fCIa;% pdßld

² Y%S ,xldfõ nyq, j jk j.d i|yd fhdod .kakd Ydlj, rEm igyka

 we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka ks¾Kdhl Wmfhda.S lr .kak'

² m%d:ñl yd oaú;Shsl jkdka;rj, fjkialï ,ehsia;= .; lsÍu

² m%Odk jkdka;r j¾. lsysmhl uq,sl ,laIK úia;r lsÍu

² jkdka;rj, jeo.;alu i|yka lsßu

² jkdka;r wdrlaId lsÍfï l%fudamdhhka i|yka lsÍu
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ksmqK;d uÜgu 4'6 # Ydl m%pdrKh lsÍfï ld¾hlaIu l%uhla f,i mgl frdamKh
y÷kd .kS'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² mgl frdamKh y÷kajhs'

² mgl frdamKh i|yd fhdod .; yels mgl fldgia ,ehsia;=.;
lrhs'

² mgl frdamKfha § wkq.ukh lrkq ,nk uQ,sl mshjr úia;r

lrhs'

² mgl frdamKh Ndú;fhka Y%S ,xldfõ lrkq ,nk l¾udka;

ms<sn| f;dr;=re /ia lrhs'

mdvï ie,iqu i|yd Wmfoia (

² úúO Ydl m%pdrK l%u w;ßka tljr Ydl úYd, m%udKhla ksmojd .; yels CIqø

m%pdrk l%uhla f,i mgl frdamKh y÷kajd Èh yels nj meyeÈ,s lrñka mdvug

msúfikak'

² iajdNdúl iy lD;%su f,i l%u follska Ydl m%pdrKh isÿ l< yels nj meyeÈ,s

lrkak'

² lD;%su m%pdrK l%uhla f,i mgl frdamKh y÷kajkak'

² mgl frdamKh hkq ÔjdKqyß; ;;a;aj hgf;a" frdamK udOHhkays Ydl mgl

fldgia j¾Okh ùug ie,eiaùu nj meyeÈ,s lrkak'

² iuyr Ôù Ydl ffi,j,g WÑ; ;;a;aj imhd ÿka úg mQ¾K Ydlhla we;s lsÍug

úfYaI yelshdjla mj;sk nj meyeÈ,s lrkak'

² mgl frdamKh i|yd Ndú; lrk uQ,sl mgl j¾. y÷kajkak'

² w.%ia: úNdcl

² <má m;% fldgia

² <má l|ka len,s

² mrd.

² l,, fldgia

² wxl=r

² mgl frdamKh wdrïN lsÍu i|yd ,nd .kakd mgl fldgia mQ¾jl f,i

y÷kajkak'

² mQ¾jlh fn§ kej; kej; úNdckh úh yels" úfNaokh fkdjQ ffi, ialkaOhla

iEfok nj;a th lsKlh f,i y÷kajk nj;a meyeÈ,s lrkak'

² frdamK udOH yd m%Yia; ;;a;aj kshñ; mßÈ yiqrejd .ekSu u.ska lsKlfhka uq,a

yd m%frday we;s ùu fm%arKh l< yels nj rem igyka weiqßka meyeÈ,s lrkak'

² frdamK udOH idod .ekSu i|yd Ndú; lrk øjH y÷kajkak'

² c,h

²  wldnksl fmdaIl

²  ldnksl fmdaIl

²  Ydl j¾Ol øjH

²  úgñka
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² ffi, úNdckhg yd úfNaokhg ihsfgdlhskSka o lsKlfhka uq,a j¾Okhg

TlaiSk o odhl jk nj i|yka lrkak'

² <má Ydl fCIa;%hg y÷kajd §ug fmr m¾fhaIKd.dr ;;a;aj hgf;a  mig iy

wdf,dalhg wkqj¾;kh ùug ie,eiaúh hq;= nj isiqkag meyeÈ,s lrkak'

² mgl frdamKfha jeo.;alï idlÉPd lrkak'

² wvq bv m%udKhlska úYd, me< m%udKhla ,nd .ekSu

² wvq ld,hlska foaY.=Ksl ;;a;ajj, n,mEulska f;dr j Ydl ,nd .; yels ùu

² tlu m%fõKs o¾Yh iys; Ydl ,nd .; yels ùu

² ÔjH îc fkd idok Ydl m%pdrKh l< yels ùu

² jhsria yd mrfmdaIS wdidokj,ska f;dr kSfrda.S Ydl ,nd .; yels ùu

² tal.=K Ydl ,nd .; yels ùu

² foaYSh iy ixialD;sl jákdlula we;s Ydl ixrCIKh i|yd fhdod .; yels

l%uhla ùu

² YS% ,xldfõ l¾udka; i|yd mgl frdamKh fhdod .kakd wjia:d ms<sn|  jd¾;djla

ilia lsrSug isiqkag iyh jkak'

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

² mgl frdamKh  - Tissue  culture

² frdamK udOHh  - Growth media

² ÔjdKqyß; ;;a;aj     - Aseptic condition

² lsKlh   - Callus

 .=Kd;aul fhojqï(

² mgl frdamKhg Ndú; lrk WmlrKj, rEm igyka iemhSu

² mgl frdamKh meyeÈ,s lrk flá Ñ;%mg o¾Yk$ rEm igyka iemhSu

 we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka ks¾Kdhl Wmfhda.S lr .kak'

² îc m%frdayKfhka ,nd .kakd Ydl yd mgl frdamKfhka ,nd .kakd Ydl w;r

we;s fjkialï oelafjk j.=jla ms<sfh, lsÍu

² Ydl noaO l%uj,g jvd mgl frdamKfhka ,nd .; yels m%fhdack ms<sn| w;a

m;s%ldjla ms<sfh, lsÍu

² mgl frdamK ls%hdj,sh rEm igyka u.ska úoyd oelaùu
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ksmqK;d uÜgu 4'7 # wd¾Ól jákdlulska hq;a mDIaGjxYS yd wmDIaGjxYS i;=ka fláfhka

y÷kajhs'

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² wmDIAAGjxYSka yd mDIaGjxYSka fjka lr olajhs'

² wd;%fmdavd jxYhg wh;a wd¾Ól jákdlulska hq;a cSùka kï

lrhs'

² biaid yd óueiaidf.a wd¾Ól jeo.;alu idlÉPd lrhs'

² mDIaGjxYSka ̂ wiaÓl uiqka" ldáf,ac uiqka" mlaISka yd laISrmdhska&

by< wd¾Ól jákdlulska hq;= nj WodyrK olajñka úia;r

lrhs'

mdvï ie,iqu i|yd Wmfoia (

² mDIaGjxYSka lfYareld iys; mDIaGrÊcqjla we;s i;=ka nj;a" wmDIaGjxYSka

mDIaGrÊcqjla fkdue;s i;=ka nj;a mjiñka mdvug msúfikak' mDIaGjxYSkaf.a

lfYareld" ldáf,ac fyda wiaÓuh úh yels nj myod fokak'

² wmDIaGjxYS jxY w;=ßka wdf;%dfmdavd jxYh wd¾Ól jYfhka jeo.;a ia:dkhla

,nd .kakd nj fmkajd fokak'

² wd;%fmdavd jxYhg wh;a i;=ka w;ßka biaid iy óueiaid wm rfÜ muKla fkdj

fjk;a rgj, o wd¾Ól m%fhdack i|yd nyq, f,i fhdod .kakd nj meyeÈ,s

lrkak'

 ² óueiaid

² rEm igykla Ndú; lrñka óueiaid f.a foay ,laIK y÷kd .ekSug isiqkag iyh

jkak'

     ysi    Wri   Worh

² ysi" Wri yd Worh hkqfjka YrSrh m%Odk fldgia ;=klska hqla; ùu

² Wriska wdrïN jk ikaêmdo hq.,a ;=kla ;sîu

² lhsàksuh iels,a,la ;sîu

² mshdm;a hq., folla ;sîu

² u,a meKs Wrd îug úfYaIfhka ieliqk fu!L Wmdx. ^Y=kavdj& ;sîu

² iam¾Yl hq.,la ;sîu

² mrd. /ia lsÍu i|yd mdo úlrKh ù ieliS ;sîu

fmr mshdm;a

miq mshdm;a

Yajdirkao%h

mrd. uäh

wmr mdoh
uOH mdohmQ¾j

mdoh

Y=kavdj

iam¾Yl

ixhqla; wlaIsh
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² óueiaidf.a wd¾Ól jeo.;alu ms<sn| j my; lreKq we;=,;a jk fia idlÉPd

lrkak'

ó meKsj, ixhq;sh

1' *Dlafgdaia 38%

2' .aÆfldaia 31%

3' fvlaiaá%ka 5%

4' iqlafrdaia 1.5-3%

5' fm%daàka 0.1-2.3 %

6' Lksc 0.1-0.2 %

7' tkaihsu

8' úgñka

² ó meKs

² b;d blaukska YÍrhg Wrd .; yels w;r tys ydkslr fkd jk iSks j¾.

wvx.= h'

² wdhq¾fõo T!IOhls'

² wdydr j¾. yd mdk j¾. rij;a lsÍug Ndú; fõ'

² ó ueis md,kh iajhx /lshdjla f,i jeo.;a h'

² W.=f¾ wdndO i|yd m%;sldrhla f,i

² ó báj, Ndú; idlÉPd lrkak'

² fmd,sIa j¾. iE§u

² bámkaoï l¾udka;h

² o;a ne£fï lghq;= i|yd

² T!Iëh wdf,amk ksmoùu i|yd

² úoHd.dr lghq;=j, Wmia;rhla f,i

² n;sla l¾udka; i|yd

² iQlaIu WmlrK l,a ;nd .ekSfï §

² oej l¾udka;fha oS

² úúO wdlD;s ^wÉpq& iE§fï §

² hqoafOdamlrK wx. ^Wod( WKav j¾.& l,a ;nd .ekSfï §

² úis;=re nvq ksIamdokfha §

ó ueis md,kh

² óueis md,kh ms<sn| m%dfhda.sl w;aoelSï ,nd .; yels ia:dkhlg pdßldjla

ixúOdkh lr tu ia:dkfha § ó ueis md,kh ms<sn| wjfndaOhla ,nd §ug

lghq;= lrkak'  tu oekqu Ndú; lr isiqkag jd¾;djla ilia lsÍug Wmfoia ,nd

fokak'

biaid

² biaidf.a rEmigykla Ndú; lrñka

foay ,laIK y÷kd .ekSug isiqkag

iyh jkak'

Worh

ma,jmdo

YS¾fI!rih

prmdo

ixhqla;
wei

iam¾Yl
hq.,

ykqmdoh
fm!ÉP
wka;Hh
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² YS¾fI!rih yd Worh f,i foayh fldgia follska iukaú; ùu

² prmdo" ma,jmdo jYfhka mdo hq.,a oyhla ;sîu

² È.= iam¾Yl hq., folla mej;Su

² bÈßhg fkrE ixhqla; wlaIs hq.,la mej;Su

² biaidf.a wd¾Ól jeo.;alï my; i|yka lreKq Tiafia idlÉPd lrkak'

² fm%daàkuh wdydrhla f,i

² iajhx /lshdjla f,i biaika j.dj

² úoHd.dr Ndú;h i|yd msßisÿ lhsàka ,nd .ekSu

² lhsfgdidka ksmoùu - miq wiajkq ;dlaIKh

² úfoaY úksuh Wmhd .ekSu

² biaika j.d lsÍu ms<sn| m%dfhda.sl w;aoelSula ,nd .ekSu i|yd iqÿiq ia:dkhlg

pdßldjla ixúOdkh lr tu ia:dkfha § biaika j.dj ms<sn| o< wjfndaOhla

,nd §ug lghq;= lrkak' tu oekqu Ndú; lr isiqkag jd¾;djla ilia lsßug

Wmfoia fokak'

² mDIaGjxYSka

² mDIaGjxYSka w;=ßka fudard iy uvqjd ldáf,ac uiqka nj;a mrjd iy f;dard

wiaÓl uiqka nj;a úia;r lrkak'

² wNHka;r iels,a, ldáf,acj,ska iukaú; uiqka ldáf,ac uiqka f,i y÷kajk

nj;a wNHka;r iels,a, wiaÓj,ska iukaú; uiqka wiaÓl uiqka f,i y÷kajk

nj;a meyeÈ,s lrkak'

² by; uiqkaf.a rEmigyka Ndú; lrñka foay ,laIK úia;r lrkak'

² wiaÓl yd ldáf,ac uiqkaf.a wd¾Ól jeo.;alu  isiqka iu. idlÉPd lrkak'

² wdydr i|yd  - fudard" uvqjd" mrjd" f;dard

² T!IO i|yd  - fudard ^fudar f;,a&

² /lshd wjia:d cks; lsÍu

² úfoaY úksuh Wmhd .; yels ùu

² l=l==¿ md,kh

² l=l==¿ md,kfha wd¾Ól jeo.;alu biau;= lr olajkak'

² iqÿiq rEm igykla Ndú; lrñka mlaISkaf.a foay ,laIK fláfhka meyeÈ,s

lrkak'

² fldr< iys; mdo hq.,

² msydgq

² fydg

² mlaISkaf.a wd¾Ól jeo.;alu

² wdydr i|yd - ì;a;r" uia

² ixialD;sl jákdlï iys; msydgq ,nd .ekSu

² iajhx /lshd mj;ajd .ekSug

² úfoaY úksuh bmhSu i|yd

² m<sfndaO md,kh i|yd

² laISrmdhska

² wd¾Ól jYfhka jeo.;a laISrmdhska kï lrkak'

² laISrmdhska lsß î jefvk i;=ka nj meyeÈ,s lrkak'
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² iqÿiq rEmigyka Ndú;fhka foay ,laIK y÷kajd fokak'

² ndysr lka fm;s msysàu

² frdau iys; iula ;sîu

² ia:k .%kaÓ mej;Su

² laISrmdhskaf.a wd¾Ól jeo.;alu WodyrK olañka meyeÈ,s lrkak'

² wdydr - uia" lsß

² iu - iï NdKav ksIamdokh

² iajhx /lshd i|yd

² úfoaY úksuh bmehSu i|yd

² ffjoH m¾fhaIK i|yd

² m%;sfoay ,nd .ekSu - wYajhd

² lDIsld¾ñl lghq;= i|yd - .jhd

² ixialD;sl lghq;= i|yd - w,shd iy wYajhd

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

² mDIaGjxYSka - Vertebrates

² wmDIaGjxYSka - Invertebrates

² laIsrmdhska - Mammalis

²  wdf;%dfmdavd - Arthropoda

.=Kd;aul fhojqï (

² óueiaid" biaid" l=l=<d f.a foay ,laIK iys; rEm igyka

² wiaÓl yd ldáf,ac uiqkaf.a rEm igyka

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka lreKq Wmfhda.S lr .kak'

² wjg mßirfha oelsh yels i;=ka mDIaGjxYSka yd wmDIAGjxYSka f,i fnod fjka

lsrSu

² wd;%fmdavd jxYhg wh;a wd¾Ól jákdlulska hq;a cSùka kï lsrSu

² biaid yd óueiaidf.a wd¾Ól jeo.;alu úia;r lsÍu

²  by< wd¾Ól jákdlulska hq;= mDIaGjxYSka ms<sn`o jd¾;djla ilia lsÍu
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ksmqK;dj   05 ( n,h iy tys wdprK ms<sn| oekqu tosfkod cSú; wjYH;d i|yd

  fhdod .kshs'

ksmqK;d uÜgu 5'1 # n,fha iajNdjh iy tys n,mEï p,s;h ms<sn| ksõgka f.a kshu
weiqrska úia;r lrhs'

ld,Éfþo ixLHdj # 12

bf.kqï M, # ² n,h hkak y÷kajd fohs'

² n,hlg úYd,;ajhla" ÈYdjla yd l%shd ,laIHhla mj;sk nj
fmkajd fohs'

² n,hl l%shd f¾Ldj úia;r lrhs'

² n,hla tlsfklg ,ïnl ÈYd follg úfNaokh lrhs'

² p,s;h we;s lsÍu iy p,s; iajNdjh fjkia lsÍu   ksõgkaf.a
kshu  weiqßka meyeÈ,s lrhs'

² ialkaOfha;a m%fõ.fha;a .=Ks;h .uH;dj f,i olajhs'

² ksõgkaf.a fo jk kshuh bÈßm;a lrhs'

² n,fha tallh jk ksõgkh w¾: olajhs'

² F=ma iólrKh Ndú;fhka ir, .eg,q úi|hs'

² ksõgkaf.a ;=ka jk kshuh weiqßka ls%hdj m%;sls%hdj we;s jk
wdldrh úia;r lrhs'

² jia;=jl nr hkq fmdf<dj u.ska we;s lrk wdl¾IK n,h f,i
y÷kajd fohs'

² jia;=jl nr l%shd lrk ,laIHh .=re;aj flakaøh f,i kï
lrhs'

² oKavla" ;eáhla iy j<,a,la hk taldldr  >k jia;=j,
.=re;aj flakaøh ,l=Kq lr fmkajhs'

² iajhx iSreudre n,j, iajNdjh úia;r lrhs'

² ir, l%shdldrlula weiqßka ia:s;sl" iSudldÍ iy .;sl >¾IK
n, úia;r lrhs'

² F=µR  bÈßm;a lr >¾IK ix.=Klh y÷kajd fohs'

² F=µR wdY%s; ir, .eg¨ úi|hs'

mdvï ie,iqu i|yd Wmfoia (

² n,h hkq jia;=jl p,s; iajNdjh fjkia lrkakd jQ fyda tfia lsÍug

fmd,Ujkakd jQ ndysr ldrlhla f,i y÷kajd fokak' ^tkï n,hla fh§fuka

ksYap, jia;=jla p,kh lrùug" p,s; jia;=jla ksYap, lsÍug" fyda taldldr

m%fõ.fhka isÿ jk p,s;hl m%fõ.h fjkia lsÍug yels nj fmkajd fokak'  &

² n,hg úYd,;ajhla" ÈYdjla fuka u th l%shd;aul jk ,laIHhla mj;sk nj

fmkajd fokak'

² n,fha ffoYsl iajNdjh fmkajd § tys l%shd f¾Ldj úia;r lrkak'

² n,h uksk tallh ksõgkh ^N& nj m%ldY lrkak'

² p,s;h ms<sn| ksjqgkaf.a m<uq jk kshuh bÈßm;a lrkak'
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² hï n,hla tlsfklg ,ïnl ÈYd Tiafia jQ ixrpl follska m%ldY l< yels nj

fmkajd § n, úfNaokh y`ÿkajd fokak'

² hï jia;=jl ialkaOfha;a" m%fõ.fha;a" .=Ks;h .uH;dj f,i w¾: olajkak'

² .uH;dfõ tall kgms-1 nj fmkajd fokak'

² ksõgkaf.a fo jk kshuh bÈßm;a lrkak'

²      F=ma iólrKh jHq;amkak lr ksõgkh w¾: olajkak'

²        F=ma iólrKh Ndú; lr úi£ug ir, .eg¨  ,nd fokak'

² iïmSvk ;rdÈhl ̂ Kitchen scale& ;eáh u; ndr ;eîu u.ska l%shdj iy m%;sl%shdj

y÷kajd § ksõgkaf.a ;=ka jk kshuh bÈßm;a lrkak'

² jia;=jl nr hkq tu jia;=j u; fmdf<dj u.ska ls%hd lrk wdl¾IK n,h f,i

y`ÿkajd fokak'

² .=re;aj flakaøh hkq jia;=jl nr l%shd lrk ,laIHh f,i y`ÿkajd fokak'

² taldldr oKavla" taldldr jD;a;dldr ;eáhla" taldldr j<,a,la hk jia;=j,

.=re;aj flakaøh ,l=Kq lr fmkajkak'

² iajhx iSreudre n, úia;r lr wd;;sh" f;rmqu" >¾IKh yd wNs,ïn m%;sl%shdj

weiqßka WodyrK f.k yer olajkak'

² >¾IK n,h hkq tlsfklg idfmalaI j p,s;fha fhfok fyda tjeks fm<Uùula

mj;sk iam¾Y j mj;akd mDIaG folla Tiafia f.dvkef.k n,hla nj fmkajd

fokak'

² ÿkq ;rdÈhlg ,S l=Üáhla fyda .fvd,a leghla .eg .id th fïihl mDIaGhla

u; ;nd we§fï ir, mÍlaIKhla weiqßka >¾IK n,j, .=K úia;r lr" iaÓ;sl"

iSudldÍ yd .;sl >¾IK n, l%shd;aul jk wdldrh m%ia;drh weiqßka úia;r

lrkak'

² by; ls%hdldrlu weiqrska >¾IKh flfrys n,mdk idOl fmkajd §  F= R

iólrKh bÈßm;a lrkak' >¾IK ix.=Klh y÷kajd fokak'

² F= R wdY%s; ir, .eg¨ úi|Sug fhduq lrkak'
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uQ,sl joka$ixl,am (Key Words)(

² n,h - Force

² n,hl ixrpl - Components of a force

² .uH;dj - Momentum

² ksõgkaf.a p,s; kshu - Newton's laws of motion

² >¾IKh - Friction

 .=Kd;aul fhojqï (

² ,S l=Üá" ÿkq ;rdÈ" iïmSvk ;rdÈ (Kitchen scale)" rn¾ má

 we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka ks¾Kdhl Wmfhda.S lr .kak'

² hï jia;=jla fyda moaO;shla u; fhfok ndysr wix;=,s; n, y÷kd .ekSu

² p,s; kshu bÈßm;a lsrSu

² l%shdj yd m%;sl%shdj o we;=¿ j jia;=jla u; l%shd lrk n, ,l=Kq lr fmkaùu

² F=ma iólrKh Ndú;fhka ir< .eg¨ úi|Su

² § we;s n,hla ixrpl u.ska oelaùu

² F=   R wdY%s; ir, .eg¨ úi|Suµ 
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ksmqK;d uÜgu 5'2 # n, moaO;shl iïm%hqla;h úu¾Ykh lrhs'

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² tal f¾Çh n, foll iï%hqla;fha úYd,;ajh iy osYdj fidhd
.kshs'

² n, iudka;rdi% m%fïhh bÈßm;a lrhs'

² n, iudka;rdi% m%fïhfha ùÔh m%ldYkh Ndú; lr wdk;
n, foll iïm%hqla;h fidhd .kshs'

mdvï ie,iqu i|yd Wmfoia (

² n,hla ixrpl follg fjka lr oelaúh yels fiau n, folla fjkqjg ;ks

n,hla fhÈh yels nj ir, ls%hdldrlula weiqßka fmkajd fokak'

² n, folla fyda jeä .Kkla fjkqjg fhÈh yels ;ks n,h tu n,j, iïm%hqla;h

f,i y÷kajkak'

² ,S l=Üá iy ÿkq ;rdÈ iys; wegjqï u.ska wdo¾Ykh lrñka

² tal f¾Çh n, folla tl u ÈYdjg l%shd lrk úg R = P + Q u.ska o

² tal f¾Çh n, folla m%;súreoaO ÈYdjg l%shd lrk úg R = P - Q u.ska o

iïm%hqla;fha úYd,;ajh ,efnk nj fmkajd fokak'^fuys P >Q fõ'&

² n,h ffoYslhla neúka" hï ,laIHhl § l%shd lrk wdk; n, foll iïm%hqla;h

fiùu i|yd cHdñ;sl l%uhl wjYH;dj u;= lr fokak'

² hï ,laIHhl § l%shd lrk wdk; n, foll iïm%hqla;h fiùu i|yd jk n,

iudka;rdi% m%fïhh bÈßm;a lrkak'

² by; rEmfha mßÈ tlsfklg   fldaKhla wdk;j ls%hdlrk P yd Q n, foll

iïm%hqla;h R kï R ys úYd,;ajh fiùu i|yd

                   R2 = P2 + Q2 + 2PQ cos  o

iïm%hqla; n,fha ÈYdj fiùu i|yd

  
   

 

Q sin
tan

P Q cos








 o bÈßm;a lrkak'

²   Rcq fldaKhla" iq¿ fldaKhla yd uyd fldaKhla jk wjia:d i|yd iïm%hqla;h

fiùfï .eg¨ úi£ug isiqka fhduq lrkak'

>

>P

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

² n, iïm%hqla;h - Resultant of forces

² n, iudka;rdi% m%fïh - Parallelogram theorem of forces

.=Kd;aul fhojqï (

² ,S l=Üá" ÿkq ;rdÈ" rn¾ má" mä lÜg,

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka ks¾Kdhl Wmfhda.S lr .kak'

² n, iïm%hqla;h hkq l=ula ±hs úia;r lsÍu

² n, iudka;rdi% m%fïhh m%ldY lsÍu

² my; i|yka tla tla wjia:d i|yd § we;s n, foll iïm%hqla;h fiùu

² n, fol tl u ÈYdjg l%shd lrk úg

² n, fol m%;súreoaO ÈYdjg l%shd lrk úg

² n, fol ,ïnl j l%shd lrk úg

² n, fol iqq¿ fldaKhlska wdk; j l%shd lrk úg

² n, fol uyd fldaKhlska wdk; j l%shd lrk úg
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ksmqK;d uÜgu 5'3 # n,hl N%uK wdprKh m%udKkh lrhs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² n,hl >Q¾Kh w¾: olajhs'

² n,hl >Q¾Kh flfrys n,mdk idOl bÈßm;a lrhs'

² n, hq.auhl >Q¾Kh úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia(

² ndysr n,hla fya;= fldg f.k hï jia;=jla § we;s ,laIHhla jgd N%uKh ùfï

l%shdj ukskq ,nk rdYsh n, >Q¾Kh f,i y÷kajd fokak'

² hï ,laIHhla fyda wlaIhla jgd n,hl >Q¾Kh hkq n,fha;a" >Q¾K .kakd

,laIHfha$wlaIfha isg n,fha l%shd f¾Ldjg we;s ,ïn ÿfrys;a .=Ks;h nj

m%ldY lrkak'

1 rEmh 2 rEmh

1 r Emf h a oel af j k  mßÈ O ,laIHh jgd jia;=fõ >Q¾Kh G kï" G = F r nj

fmkajd fokak'

2 rEmfha oelafjk mßÈ wdk; ÿr § we;s úg O ,laIHh jgd jia;=fõ >Q¾Kh

    G F r Sin    nj fmkajd fokak'

² n,fha úYd,;ajh jeä lsÍfuka o" ,ïn ÿr jeä lsÍfuka o >Q¾Kfha w.h jeä

lr .; yels nj fmkajd fokak'

² hï ksh; >Q¾Khka i|yd ,ïn ÿr jeä lr .ekSfuka fhdok n,h wvq lr.;

yels nj iólrKhg wkqj fmkajd fokak'  ld¾hh mßirfha tjeks fhdod

.ekSï meyeÈ,s lrkak'

Wod : wiõ fodrla wßk fyda jik wjia:dj

jdykhl frdaohl uqßÉÑh .,jk wjia:dj

k< <s|lska j;=r .ekSug ye`v,h Ndú; lrk wjia:dj

² óg¾ fldaÿjla ueÈka új¾;kh lr tla fl<jrl ksh; Ndrhla t,ajd wfkla

mi úúO ÿrj,ska >Q¾Kh ;=,kh lsÍug t,aúh hq;= Ndrh fidhd by;

iïnkaO;dj fiùfï l%shdldrlfuys isiqka ksr; lrjkak'

² >Q¾Kh ms<sn| j jk ir, .eg¨ úi£ug ,nd fokak'

² úYd,;ajfhka  iudk jQ  o"  ÈYdfjka  m%;súreoaO jQ o"  tl u  l%shd  f¾Ldfõ

fkd msysgk n, folla n, hq.auhla f,i y÷kajd fokak'
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² hq.auhl >Q¾Kh tla n,hl;a" n, fol w;r ,ïn ÿfrys;a" .=Ks;h u.ska ,nd

fok nj fmkajd fokak'
                                G = F r

² hq.auhl >Q¾Kh" >Q¾K .kakd ,CIHh wkqj fjkia fkd jk nj fmkajd

fokak'

² ld¾hh mßirfha n, hq.au l%shd;aul jk wjia:d fmkajd fokak'

² n, hq.auhl >Q¾Kh wdY%s; .eg¨ úi|Sug fokak'

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

² n, >Q¾Kh - Moment of  forces

² n, hq.auh - Couple of  forces

² hq.auhl >Q¾Kh - Moment of  couple

.=Kd;aul fhojqï (

² óg¾ fldaÿ" ;=,d ;eá" mä lÜg," wdOdrl yd weK uqßÉÑ .e,ùug Ndú; lrk

úúO È.ska hq;a h;=re

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka ks¾Kdhl Wmfhda.S lr .kak'

² n,hl >Q¾Kh w¾: oelaùu

² >Q¾Kh flfrys n,mdk idOl ,ehsia;=.; lsÍu

² § we;s n, >Q¾K fiùfï .eg¨ úi£u

² hï >Q¾Khla wvq n,hlska ,nd .ekSu i|yd m%dfhda.sl wegjqï fhdod .efkk

wjia:d fidhd ne,Su

² n, hq.auh ye¢kaùu

² hq.auhl >Q¾Kh i|yd iïnkaO;dj bÈßm;a lsÍu

² n, hq.au fhdod .efkk m%dfhda.sl wjia:d úia;r lsÍu

² n, hq.au wdY%s; .eg¨ úi£u
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ksmqK;d uÜgu 5'4 # n, moaO;shl iu;=,s;;dj ms<sn| j úYaf,aIKh lrhs'

ld,Éfþo ixLHdj # 08

bf.kqï M, # ² n, folla hgf;a ,laIHdldr jia;=jl iy oDV jia;=jl

iu;=,s;;dj úia;r lrhs'

² n, ;=kla hgf;a ,laIHdldr jia;=jl iu;=,s;;dj i|yd
wjYH;d bÈßm;a lrhs'

² wdk; n, ;=kla hgf;a oDV jia;=jl iu;=,s;;dj i|yd
wjYH;d bÈßm;a lrhs'

² iudka;r n, ;=kla hgf;a oDV jia;=jl iu;=,s;;dj i|yd
wjYH;d bÈßm;a lrhs'

² >Q¾K uQ,O¾uh bÈßm;a lrhs'

² tlsfklg ,ïnl n, folla iys; n, ;=kl tal;, n,
moaO;shl iu;=,s;;dj i|yd jk .eg¨ úi|hs'

mdvï ie,iqu i|yd Wmfoia (

² jia;=jla u; l%shd lrk ndysr n, fya;= fldg f.k th ;ajrKh fkd jkafka

kï fyda N%uKh fkdjkafka kï tu jia;=j n, iu;=,s;;dfõ we;s nj fmkajd

fokak'

² fï i|yd wjYH;dj f,i iïm%hqla;h Y=kH úh hq;= nj;a, ́ kEu ,CIHhla jgd

>Q¾Kj, ùc ftlHh Y=kH úh hq;= nj;a fmkajd fokak'

² ,laIHhl § l%shd lrk n, hgf;a jia;=jla iu;=,s; ùfï uQ,sl wjYH;dj

iïm%hqla;h Y=kH ùu nj fmkajd fokak'

²      tu.ska n, folla hgf;a ,laIHdldr jia;=jla iu;=,s; j mej;Su i|yd tu n,

fol úYd,;ajfhka iudk úh hq;= nj;a, ÈYdfjka m%;súreoaO úh hq;= nj;a

fmkajd fokak'

²     oDV jia;=j y`ÿkajd fokak'

² n, folla hgf;a oDV jia;=jla iu;=,s; j mej;Su i|yd my; wjYH;d imqrd,sh

hq;= nj u;= lr olajkak'

n, fol

² úYd,;ajfhka iudk úh hq;=hs'

² ÈYdfjka m%;súreoaO úh hq;=hs'

² tl u l%shd f¾Ldfõ msysáh hq;=hs'

² tal;, n, ;=kla hgf;a ,CIHdldr jia;=jla iu;=,s; j mj;S kï ´kE u n,

foll iïm%hqla;h ;=ka jk n,hg

² úYd,;ajfhka iudk úh hq;= nj;a"

² ÈYdfjka m%;súreoaO úh hq;= nj;a fmkajd fokak'

² tal;, n, ;=kla hgf;a oDV jia;=jla iu;=,s; j mj;S kï, tu n, ;=fkka

´kE u foll iïm%hqla;h ;=ka jk n,hg

² úYd,;ajfhka iudk úh hq;= nj;a

² ÈYdfjka m%;súreoaO úh hq;= nj;a

² tl u l%shd f¾Ldfõ msysáh hq;= nj;a fmkajd fokak'
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² úoHd.drfha we;s lmams iys; mqjrej fyda kQ,aj,ska .eg .eiQ ÿkq ;rdÈ 3 l

wegjqula Ndú;fhka by; lreKqj, i;H;dj mÍlaId lsÍug isiqkag wjia:dj

,nd fokak'

² iu;=,s;;dfõ mj;sk n, moaO;shl ´kE u ,laIHhla jgd n,hkaf.a >Q¾Kj,

ùcSh ftlHh Y=kHh 3    0Fr   nj fmkajd fokak'

² n, ;=kla hgf;a iu;=,s; wjia:d i|yd >Q¾K uQ,O¾uh fhfok .eg¨ úi£ug

wjia:dj ,nd fokak'

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

² n, iu;=,s;;dj - Equilibrium of  forces

² oDV jia;= - Rigid  body

² >Q¾K uQ,O¾uh - Principle of moment

.=Kd;aul fhojqï

   ²       ÿkq ;rdÈ"  lmams iú l< mqjrej"  mä lÜg," óg¾ fldaÿ" kQ,a len,s

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka ks¾Kdhl Wmfhda.S lr .kak'

² n, iu;=,s;;dj w¾: oelaùu

² ,laIHdldr jia;=jl n, iu;=,s;;dj i|yd wjYH;d bÈßm;a lsÍu

² oDV jia;=jl n, iu;=,s;;dj i|yd wjYH;d bÈßm;a lsÍu'

² >Q¾K uQ,O¾uh bÈßm;a lsÍu

² n, ;=kl iu;=,s;;dj i|yd >Q¾K uQ,O¾uh fhdodf.k .eg¨ úi|Su
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ksmqK;dj 06 ( ld¾hh" Yla;sh iy cjh ^laIu;dj& ms<sn| oekqu m%dfhda.sl

wjYH;d i|yd WÑ; f,i fhdod .kshs'

ksmqK;d uÜgu 6'1 # ld¾hh" Yla;sh iy cjh ^laIu;dj& ms<sn| oekqu m%dfhda.sl
wjYH;d i|yd WÑ; f,i fhdod .kshs'

ld,Éfþo ixLHdj # 10

bf.kqï M, # ² ld¾hh iy Yla;sh y÷kajhs'

² hdka;%sl Yla;sfha m%fNao kï lrhs'

² W;a;drK pd,l Yla;sh i|yd m%ldYkh bÈßm;a lrhs'

² .=re;ajdl¾IK úNj Yla;sh i|yd m%ldYkh ,nd .kshs'

² hdka;%sl Yla;s ixiaÓ;s uQ,O¾uh bÈßm;a lrhs'

² CIu;dj w¾: olajhs'

² hka;%hg imhk cjh yd hka;%fhka ,nd fok M,odhS cjh

u.ska ld¾hCIu;dj y÷kajhs'

² ld¾hh" Yla;sh" CIu;dj iy ld¾hCIu;dj wdY%s; .eg¨ úi|hs'

mdvï ie,iqu i|yd Wmfoia (

² tÈfkod Ôú;fha § n,hla fhoSu u.ska úúO ld¾hhka flfrk wjia:d ms<sn|

idlÉPdjla fufyhjkak'

Wod# fmÜáhla ;,a¨ lrk wjia:djla

fodUlrhlska hï ialkaOhla by<g Tijk wjia:djla

² by; wjia:dj, § fhdok n,h jeä jk úg;a" isÿ lrk úia:dmkh jeä jk

úg;aa jeä flfrk ld¾hh jeä jk nj ^jeä fjfyila oeßh hq;= nj& fmkajd

fokak'

² hï n,hl;a" tu n,h fya;=fjka n,fha ÈYdjg jia;=fõ isÿ jQ úia:dmkfha;a

.=Ks;h ld¾hh f,i w¾: oelaúh yels nj fmkajd fokak'

² W F S    iólrKh bÈßm;a lrkak'

² iólrKh wkqj ld¾hfha iïu; tall N m nj fmkajd oS th J f,i m%ldY

lrkak' ld¾hh wÈY rdYshla nj fmkajd fokak'

² rEmfha mßÈ jia;=fõ p,s; ÈYdjg wdk;shla iys; j F n,hla fh¥úg jia;=fõ

p,s;h i|yd WmldÍ jkafka tu p,s; ÈYdjg mj;sk  F cos  ixrplh muKla

nj meyeÈ,s lrkak'
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² fuúg isÿ lrk ld¾hh"  F cos x S nj fmkajd fokak'

² ld¾hh wdY%s; ir, ixLHd;aul .eg¨ úi£ug isiqka fhduq lrkak'

² Yla;sh hkq ld¾hh lsÍfï yelshdj f,i y÷kajd fokak'

² Yla;sh uksk  SI tallh cQ,a ^J& nj m%ldY lrkak'

² úoHq;a Yla;sh, ;dm Yla;sh, èjks Yla;sh, pd,l Yla;sh, úNj Yla;sh f,i

úYajfha úúO Yla;s m%fNao mj;sk nj m%ldY lrkak'

² by; Yla;s m%fNao w;=ßka pd,l Yla;sh yd úNj Yla;sh fmdÿfõ hdka;%sl Yla;sh

f,i y÷kaajd fokak'

² jia;=jl p,s; m%fõ.h ksid thg wh;a jk Yla;sh pd,l Yla;sh f,i y÷kajd

fokak'

Wod( ² p,kh jk mkaÿjl wvx.= pd,l Yla;sh

² .uka lrk fudag¾ r:hl wvx.= pd,l Yla;sh

² WodyrK weiqßka W;a;drK pd,l Yla;sh flfrys jia;=fõ ialkaOh iy m%fõ.h

n,mdk nj u;=lr olajkak'

     Wod ( ² h.=,shl p,s;h'

                   ² fjä WKavhl p,s;h

² ialkaOh m jk jia;=jla v m%fõ.fha p,kh jk úg tys wvx.= W;a;drK pd,l

Yla;sh 
21

  
2

kE mv  nj m%ldY lrkak'

² hï jia;=jl msysàu wkqj tys .eí j we;s Yla;sh .=rejdl¾IK úNj Yla;sh

f,i y÷kajd fokak'

²     .=rejdl¾IK úNj Yla;sh flfrys n,mdk idOl ir, wdo¾Yk u.ska u;= lr

.kak'

        Wod ( fmdf<dj uÜgfï we;s m ialkaOhla h Wilg Tijd ;eîfï oS flfrk

ld¾hh ms<sn| j idlÉPd lsÍu

th fifuka by<g tiùu i|yd fhÈh hq;= wju n,h l=ula o@

tu n,h u.ska isÿ lrk ld¾hh fldmuK o@

tu ld¾hhg isÿ jkafka l=ula o@

² by; m%;sM, weiqßka .=re;ajdl¾IK úNj Yla;sh E
P
 = mgh  m%ldYkh ,nd

.kak'

² W;a;drK pd,l Yla;sh yd .=re;ajdl¾IK úNj Yla;sh wdY%s; ir, ixLHd;aul
.eg¨ úi§ug isiqka fhduq lrkak'

² úYajfha mj;sk úúO Yla;s m%fNao fjk;a Yla;s m%fNao njg mßj¾;kh jk
wjia:d i|yd WodyrK imhkak' ;j o Yla;sh ueùula fyda úkdY ùula isÿ fkd
jk nj;a " isÿ jkafka Yla;sh tla m%fNaohl isg ;j;a m%fNaohlg mßj¾;kh
ùu nj;a meyeÈ,s lrkak'

            Wod ( iQ;%sld úÿ,s nqnq, ;=< § úoHq;a Yla;sh" ;dm Yla;sh yd wdf,dal

Yla;sh njg mßj¾;kh fõ'

fudag¾ r: tkaðula ;=< § bkaOk i;= ridhksl Yla;sh r:fha

pd,l Yla;sh njg mßj¾;kh fõ'
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² fuúg isÿ lrk ld¾hh  F cos x d  nj fmkajd fokak'

² hdka;%sl Yla;sh fjk;a Yla;s wdldrj,g mßj¾;kh fkd jkafka kï pd,l
Yla;sfha iy úNj Yla;sfha tl;=j ksh;hla jk nj ;yjqre jk fia idlÉPdjla
fufyhjkak'

² by; m%ldYkh hdka;%sl Yla;s ixiaÓ;s uQ,O¾uh nj m%ldY lrkak'

² hdka;%sl Yla;s ixiaÓ;s uQ,O¾uh wdYs%; ir, ixLHd;aul .eg¨ úi£ug isiqka

fhduq lrkak'

² ld¾hh lsÍfï YS>%;dj cjh fyj;a laIu;dj f,i w¾: olajkak'

ld¾hh
^cjh & laIu;dj

ld,h
=

W
P

t


² laIu;dfõ SI tallh Js-1 fyj;a fjdÜ ^W& nj m%ldY lrkak'

² wêlaIu;d uekSug lsf,da fjdÜ ̂ kW& fu.d fjdÜ ̂ MW& wdÈh Ndú; lrk nj
fmkajd fokak'

31 kW 10 W
61 MW 10 W

² laIu;dj m%udKkh lsÍu i|yd ir, ixLHd;aul .eg¨ úi£ug isiqka fhduq
lrkak'

² hka;%hla l%shd lrùug  l< hq;= ld¾hh ̂ thg iemhsh hq;= Yla;sh& m%odk ld¾h
f,i;a" hka;%fhka isÿ jk M,odhS ld¾h m%udKh m%;sodk ld¾hh f,i;a y÷kajkak'

² ´kE u hka;%hl Yla;s ydkshla mj;sk nj fmkajd fokak'  fï i|yd >¾IKh
jeks idOl n,mdk nj fmkajd fokak'

² fuu Yla;s ydksh ksid hka;%j, m%odk ld¾hg jvd m%;sodk ld¾h wvq jk nj
u;= lr olajkak'

² hka;%hla u.ska isÿ lrk m%fhdackj;a ld¾h m%udKh yd ta i|yd thg iemhQ
Yla;sh w;r wkqmd;h m%;sY;hla f,i .;a úg th ld¾hlaIu;dj f,i y÷kajd
fokak'

   
hka;%h u.ska isÿ l< m%fhdackj;a ld¾hh

ld¾hlaIu;dj }   « 100]
                

thg iemhQ Yla;sh

² fuh m%;sodk cjh yd  m%odk cjh w;r wkqmd;fha m%;sY;h f,i o oelaúh yels
nj fmkajd fokak'

m%;sodk cjhld¾hlaIu;dj     }  « 100]
 
m%odk cjh

² ld¾hlaIu;dj wdYs%; ir, ixLHd;aul .eg¨ úi£ug isiqka fhduq lrkak'
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uQ,sl joka$ixl,am (Key words)(

² ld¾hh - Work

² Yla;sh - Energy

² lAIu;dj ^cjh& - Power

² ld¾hlaIu;dj - Efficiency

² pd,l Yla;sh - Kinetic energy

² úNj Yla;sh - Potential energy

² ialkaOh - Mass

² m%odk cjh - Power input

² m%;sodk cjh - Power output

² m%fõ.h - Velocity

.=Kd;aul fhojqï (

² n/;s ,S l=Üáhla ̂ 4cm x 6cm x 10cm &

² fi,a,ï fudag¾ r:hl cj frdaohla

² h.=,shla ̂ lksIaG&

² fi,a,ï ;=jlal= úÈkhla

² l=vd fudagrhla ^12V&

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

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

² n,hla u.ska flfrk ld¾h m%udKh w¾: oelaùu

² ld¾h lsÍfï yelshdj Yla;sh f,i m%ldY lsÍu

² hdka;%sl Yla;sfha m%fNao úia;r lsÍu

² W;a;drK pd,l Yla;sh yd .=re;ajdl¾IK úNj Yla;sh  i|yd jk m%ldYk

Ndú;fhka ir, .eg¨ úi|Su

² hdka;%sl Yla;s ixiaÓ;sh m%dfhda.sl wjia:d i|yd Ndú; lsÍu

² ld¾hh" Yla;sh" laIu;dj yd ld¾hlaIu;dj wdY%s; .eg¨ úi|Su
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ksmqK;dj     07 ( tÈfkod Ôú;fha ld¾hh ;%sfldaKñ;sl wkqmd; Ndú;fhka myiq

lr .kshs'

ksmqK;d uÜgu 7'1 ( ;%sfldaKñ;sl wkqmd; úia;r lrhs'

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² fldaK ñkqï f,i wxYl iy f¾ähkh y÷kd .kshs'

² f¾ähk iy wxYl w;r iïnkaO;dj úia;r lrhs'

² ihskh" fldaihskh iy gexckh hk ;%sfldaKñ;sl wkqmd;

y÷kajhs' ^ fojk jD;a; mdoh olajd&

²  0,  ,  ,  ,  
6 4 3 2

   
 fldaKj, ;%sfldaKñ;sl wkqmd; fidhhs'

²  sin2  + cos2    = 1 i¾jiduH msysgjhss'

mdvï ie,iqu i|yd Wmfoia (

² fldaKhla hkq l=ula o@ fldaK uksk tallh l=ula o@ hk m%Yakj,g ms<s;=re

isiqkaf.ka ,nd .ksñka mdvug m%fõY úh yels h'

² fldaK uksk tl u tallh wxYl fkd jk nj;a" ;j;a tallhla we;s nj;a

;%sfldaKñ;sfha § Ndú; jk iQ;% jHq;amkakh i|yd fuu tallh jeo.;a jk nj;a

fláfhka myod fokak'

² wrhg iudk pdm fldgila u.ska flakaøfha wdmd;s; fldaKh f¾ähk tlla jk

nj y÷kajd fokak' rEm igykla u.ska meyeÈ,s lrkak' f¾ähk 1 hkak 1c  f,i

fyda 1 rad  f,i wxlkh lrk nj;a y÷kajkak'

² my; lreKq wjOdrKh jk fia idlÉPdjla fufyhjkak'

jD;a; mßêh u.ska flakaøfha wdmd;s; fldaKh 0360 2  rad 
ta wkqj  0 rad =180

² wxYlj,ska § we;s fldaK f¾ähk njg;a f¾ähkj,ska § we;s fldaK wxYl

j,skq;a ,sùfï wNHdihl isiqka ksr; lrjkak'

² fï i|yd wjYH u. fmkaùï ,nd fokak'

² RcqfldaKsl ;%sfldaKhla wkqnoaOfhka ihskh" fldaihskh iy gexckh hk

;%sfldaKñ;sl wkqmd; y÷kajd fokak'

² mdoj, w.hhka § we;s úg RcqfldaKsl ;%sfldaKhl kï lrk ,o fldaKj,

;%sfldaKñ;sl wkqmd; ,sùfï wNHdihl isiqka ksr; lrjkak'

fuys oS ixLHd;aul w.hhka Ndú; lsÍu m%udKj;a fõ'

² isiqka hq., jYfhka my; § we;s l%shdldrlfuys ksr; lrùfuka" ,
6


 

4


 iy 

3



fldaKj, ;%sfldaKñ;sl wkqmd; ,nd .ekSug wjia:dj ,nd fokak' wjYH

idOk uÜgug <`.d ùug fkd yels isiqkag wjYH u. fmkaùï isÿ lrkak'

l%shdldrlu (

^a & ² me;a;l È. tall 2la jQ iumdo ;%sfldaKhla w¢kak'

² tys YS¾I A, B, C f,i kï lrkak'

² A YS¾Ifha isg BC mdohg ,ïnlhla w¢kak'
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² tu ,ïnlfha wäh D f,i kï lrkak'

² BD ys È. lSh o@

² DC ys È. lSh o@

² A BC


 fha w.h lSh o@

î& wxYlj,ska

îi& f¾ähkj,ska

² BA D


 fha w.h lSh o@

î& wxYlj,ska

îi& f¾ähkj,ska

² mhs;.ria iïnkaO;dj Ndú;fhka AD ys È. .Kkh lrkak'

² by; ,nd .;a w.hhka rEm igyfkys ,l=Kq lrkak'

² Tnf.a rEm igyk Ndú;fhka my; tajd w.hkak'

sin   A BD

cos  A BD

tan  A BD







sin   BA D

cos  BA D

tan  BA D







^b & ²  tlsfklg iudk mdo tl tll È. tall 1la jk iuoaúmdo RcqfldaKsl

;%sfldaKhla we| .kak'

² tys YS¾I P, Q, R  f,i kï lrkak'

^ 0P Q R    90


  jk f,i&

² mhs;.ria iïnkaOh Ndú;fhka  PR  ys È. .Kkh lrkak'

² Q P R


 fldaKfha w.h lSh o@

² P R Q


 fldaKfha w.h lSh o@

² ta wkqj my; fldaK w.hkak'

sin   P Q R

cos  P Q R

tan  PQ R







² ,nd .;a w.hhka my; j.=fõ iqÿiq fldgq ;=< ,shd olajkak'

² l%shdldrlu wjidkfha isiqka ,nd .;a m%;sM,j, ksrjoH;dj m%lD;s ihska"

fldaihska yd gexck j.= Ndú;fhka mÍlaId lrkak'

       
6 4 3

  

sin   

cos  

tan 
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² 0 ;a 
2


 ;a ;%sfldaKñ;sl w.hhka m%lD;s ihska" fldaihska yd gexck j.= weiqßka

,nd .kak'

² ´kEu iq¿ fldaKhla i|yd ;%sfldaKñ;sl wkqmd; ,nd .ekSug m%lD;s ihska"

fldaihska yd gexck j.= Ndú; l< yels nj fmkajd fokak'

WodyrK lsysmhla idlÉPd lrkak'

² by; fldaKj, ;%sfldaKñ;sl wkqmd; weiqfrka ir, .eg¨ úi£ug;a m%dfhda.sl

.eg¨ úi£ug;a isiqka fhduq lrkak'

² .eg¨ lsysmhla WodyrK f,i idlÉPd lr wNHdi lrd fhduq lsÍu jvd;a iqÿiq

fõ'

² B fldaKh 900 jk ´kE u ABC ;s%fldaKhla bÈßm;a lrkak'

² C fldaKh  f,i kï lr sin  yd cos  i|yd AB, BC, CA  weiqfrka m%ldY ,nd

.kak'

   ²      sin2  + cos2    = 1 nj wkdjrKh lr .kak'

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

² ;%sfldaKñ;sl wkqmd;   -  Trigonometric ratios

² wdmd;s; fldaKh   -  Subtended angle

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka ks¾Kdhl Wmfhda.S lr .kak'

² wxYlj,ska fok ,o fldaKhla f¾ähkj,ska ,shd ±laùu

² f¾ähkj,ska § we;s fldaKhla wxYlj,ska ,shd ±laùu

² ñkqï fok ,o RcqfldaKsl ;%sfldaKhl" kï lrk ,o fldaKhl ;%sfldaKñ;sl

wkqmd; .Kkh lsrSu

² ;%sfldaKñ;sl wkqmd; Ndú; lr .eg¨ úi|Su

   ²      sin2 θ  + cos2 θ  = 1 nj fmkaùu

² tÈfkod Ôú;fha § ;%sfldaKñ;sl wkqmd;j, Ndú; y÷kd .ekSu
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ksmqK;d uÜgu 7'2 ( ;%sfldaKñ;sl wkqmd; Ndú; lrhs'

ld,Éfþo ixLHdj # 09

bf.kqï M, # ² ;%sfldaKñ;sl wkqmd; Ndú; lr .eg¨ úi|hs'
² RcqfldaKsl ;%sfldaK wdY%s; È. yd fldaK fiùu i|yd

;%sfldaKñ;sl wkqmd; Ndú; lrhs'
^m%dfhda.sl wjia:do we;=<;a j&

² m%dfhda.sl wjia:dj,s § wdfrdayK fldaK" wjfrdayK fldaK
,efnk wdldrh ms<sn| úuis,su;a fõ'

² ;%sfldaKhl iïu; wxlkh Ndú;fhka ;%sfldaKhl j¾.M,h

i|yd 
1

 sin  C
2

S ab  iQ;%h ,nd .kakd wdldrh úia;r lrhs'

² tu iQ;%h Ndú;fhka ;%sfldaKhl j¾.M,h fidhhs' ̂ m%dfhda.sl

wjia:d o we;=<;a j&

mdvï ie,iqu i|yd Wmfoia (

² óg fmr mdvfï § ;%sfldaKñ;sl wkqmd; ms<sn| j W.;a oekqu isysm;a lrkak'

´kE u iq¿ fldaKhl ;%sfldaKñ;sl wkqmd;" ;%sfldaKñ;sl j.= weiqfrka ,nd .;

yels ksid wmg <`.d úh fkdyels fyda ueksh fkdyels Wila fyda ÿrla .Kkh

lsÍug fuu ;%sfldaKñ;sl wkqmd; fhdod .; yels nj myoñka mdvug m%fõY úh

yels h'

² wdfrdayK fldaKh iy wjfrdayK fldaKh hk ixl,am y÷kajd fokak'

² rEmigyka u.ska iy m%dfhda.sl wjia:d u.ska tu ixl,am ;yjqre lrkak'

² WodyrKhla f,i Wi f.dvke.s,a,l uqÿk foi n,df.k ta foig msh k`.k

úg ysi tifjk m%udKh jeä jkjd fka o@ hkak isiqkaf.a m%;spdrj,ska ,nd

.kak' ta wkqj wdfrdayK fldaKh úia;r lr fokak'

² ta wdldrfha u ksoiqkla u.ska wjfrdayK fldaKh o úia;r lrkak'

² oaúudk wjldYfha m%dfhda.sl wjia:d ie,ls,a,g .ksñka wdfrdayK" wjfrdayK

fldaK o we;=<;a jk WodyrK lsysmhla idlÉPd lr" ta iïnkaO wNHdij, ksr;

ùug isiqka fhduq lrkak'

² ´kE u ;%sfldaKhla i|yd iïu; wxlkfhka ;%sfldaKhl j¾.M,h fidhk

iq;%h
1

sin
2

S ab C  f,i ,nd .ekSug my; mshjr wkq.ukh lrkak'

- ;%sfldaKhla i|yd iïu; wxlkh (

ABC  ;%sfldaKhl A  fldaKhg bÈßfhka we;s"  mdofha È. a  f,i o B
fldaKhg  bÈßfhka we;s" mdofha È. b  f,i o C  fldaKhg bÈßfhka we;s"

mdofha È. c  f,i o wxlkh flf¾'
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-

túg ´kE u YS¾Ihl isg Bg bÈßfhka we;s mdohg ,ïnlhla we£fuka fuu
iq;%h jHq;amkak l< yels h'

WodyrKhla f,i A  isg BC  g we¢

,ïnlfha wäh D  hehs .ksuq'

ABC  ;%sfldaKfha j¾.M,h 
1

BC AD
2

  

ACD  RcqfldaKsl ;%sfldaKh ie,lSfuka"

AD
sin C  

AC


  AD    AC  sin  C 

  ABC  ;%sfldaKfha j¾.M,h 
1

BC AC sin C
2

   

tfy;a BC  a  o AC  b  o   ksid

ABC  ;%sfldaKfha j¾.M,h
1

sin 
2

a b C   

1
 sin 

2
ab C

² by; wdldrhg u B  fyda C  YS¾Ij, isg Bg bÈßfhka we;s mdo jk" ms<sfj<ska

AC  fyda AB  mdoj,g ,ïnl we£fuka ;%sfldaKfha j¾.M,h

          fyda
1

 sin B
2

ac  fyda ,efnk nj oelSug isiqkag wjia:dj ,nd fokak'

by; iQ;%h Ndú; lr ixLHd;aul .eg¨ úi£ug isiqka fhduq lrkak'
m%dfhda.sl .eg¨ we;=<;a wNHdij, isiqka ksr; lrjkak'

l%shdldrlu 1
AB oKavla A fl<jr fmdf<dj u; o" B fl<jr isria ì;a;shla u; o ;nd we;s
wdldrh i,lkak'

A

B

C
a

b

c

D

D B

CA

A

B

C

a

b

c

 S=
1

2
 bc sin A
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² A uÜgfï isg B foi n,k wjia:djla i,lñka wdfrdayK fldaKh úia;r
lrkak'

² BD uÜgfï isg A foi n,k wjia:djla i,lñka wjfrdayK fldaKh úia;r
lrkak'

² A isg ì;a;shg we;s ÿr AC uekSug ì;a;shg <`.dúh fkd yels hhs is;uq' túg
my; we;s o;a; Ndú;fhka AC .Kkh lrkak'

 , AB oKafâ os. = 20m

l%shdldrlu 2

² ABC ;s%fldaKfha j¾.M,h

iQ;%h Ndú; lr ,nd .kak'

fuu ;%sfldaKfha j¾.M,h  S                    yd                     iQ;% Ndú;fhka

o ,nd .kak'

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

² wdfrdayK fldaKh -    Angle of elevation

² wjfrdayK fldaKh -   Angle of depression

² oaúudk wjldYh -   Two dimensional space

.=Kd;aul fhojqï(

² mdroDYH øjHj,ska ksu jQ >kldNhla

² isyska" ir, f¾Çh ng

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

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

² ;%sfldaKñ;sl wkqmd; Ndú; lr .eg¨ úi£u'

² wdfrdayK fldaKh iy wjfrdayK fldaKh meyeÈ,s lsrSu'

²
1

 sin  C
2

S ab  iQ;%h Ndú;fhka ;%sfldaKhl j¾.M,h fiùu'

a=4

b=3
c=5

B C

A

1
 sin B

2
ac  S=

1

2
 bc sin A
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ksmqK;d uÜgu 7'3 ( pdmhl È. iy flakaøsl LKavhl j¾.M,h fidhhs'

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² pdmhl È. fiùu i|yd l r  iQ;%h y÷kd .kshs'
 ² l r  iQ;%h Ndú;fhka pdmhl È. .Kkh lrhs'
 ² flakaøsl LKavhl j¾.M,h my; i|yka iQ;% weiqßka .Kkh

   lrhs'

21
S

2
r   ^ f¾ähkaj,ska uek we;&'

S
2

A



  ^ f¾ähkaj,ska uek we;&' fuys  A A hkq flakaøsl

LKavh ,nd .;a jD;a;fha  j¾.M,hhs'
0

0
S

360
A


  ^ hkq wxYlj,ska uek we;s flakaøfha wdmd;s;

fldaKhhs'&

 ² ixhqla; ;, rEm wdY%s; .eg¨ úi£u i|yd by; iQ;% Ndú; lrhs'

mdvï ie,iqu i|yd Wmfoia (

² jD;a;hl mßêh fiùug Ndú; l< iQ;%h isysm;a lr mdvug m%fõY úh yels h'

10 fY%aKsfha § jD;a; pdmhl È. .Kkh l< wdldrh isysm;a lrkak'

² ta wdldrhg u wrh r  jQ jD;a;hl mßêh u.ska flakaøfha wdmd;s; fldaKh

2  rad  nj o tys mßêh 2 r  nj o isysm;a lr ta wkqj flakaøfha  rad

fldaKhla wdmd;kh lrk pdm fldgil È. l "  
2

2

r
l r


 


    hkafkka

,efnk nj rEmigyka o Ndú; lr myod fokak'

fuys § wod< fldaKh f¾ähkaj,ska u úh hq;= nj wjOdrKh lrkak'

tkï fldaKfha w.h wxYlj,ska § we;s úg th f¾ähk ñkqulg yrjd wdfoaY

l< hq;=  nj meyeÈ,s lrkak'

² flakaøsl LKavhl j¾.M,h fiùu i|yd 21

2
S r   iQ;%h isiqka iu`.

idlÉPdfjka ,nd .kak'  rEm igyka wdOdr lr .kak'  tys § my; lreKq u;=
lrkak'

² flakaøfha  2  rad  fldaKhla wdmd;kh lrk úg jD;a;fha j¾.M,h
2r ^wrh r  jQ jD;a;hl&

² tfia kï flakaøfha  rad  fldaKhla wdmd;kh lrk flakaøsl

LKavhl j¾.M,h S  kï

2
21

2 2

r
S r


 


  



56

 ;dlaIKfõoh i|yd úoHdj

 .=re ud¾f.damfoaY ix.%yh       12 fY%aKsh

óg wu;r j flakaøsl LKavh ,nd .;a uq,a jD;a;fha j¾. M,h A kï

2
S A




  u.ska fyda flakaøfha wdm;s; fldaKh ^& wxYlj,ska uksk

úg 
0

0360
S A


  u.ska fyda flakaøsl LKavhl j¾.M,h fiúh yels h'

² by; iQ;% Ndú; lr ir," ixLHd;aul .eg¨ úi£ug isiqka fhduq lrkak'

² ir, .eg¨ u.ska úIh  lreKq OdrKh jQ miq m%dfhda.sl wjia:djka iys; .eg¨

úi£u i|yd isiqkag u. fmkajkak'

l%shdldrlu 1

² flakaøh O yd wrh 7 cm la jQ jD;a;hlska flakaøfhys wdmd;s; fldaKh 450 la jQ
OAB flakaøsl LKavh ,nd f.k we;' rEmfha mßÈ OAB ;%sfldaKdldr fldgila
bka bj;a l< miq b;sß jk jD;a; LKavfha j¾.M,h fidhkak'

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

² flakaøsl LKavh - Sector of a circle

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka ks¾Kdhl Wmfhda.S lr .kak'

² wrh iy flakaøfha wdmd;s; fldaKh okakd úg pdm fldgil È. fiùu

² pdm fldgil È. fidhk iQ;%h Ndú; lr .eg¨ úi|Su'

² wrh iy flakaøfha idok fldaKh § we;s úg flakaøsl LKavhl j¾.M,h fiùu'

² flakaøsl LKavhl j¾.M,h fidhk iQ;%h Ndú; lr .eg¨ úi|Su'

² ;%sfldaKhl j¾.M,h fiùu i|yd 
1 1 1

sin sin B / sin A
2 2 2

S ab C ac bc
 

  
 

 iQ;%h

Ndú;h'

,

,
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ksmqK;dj 08 ( N%uK p,s; ms<sn| ±kqu m%dfhda.sl wjYH;d i|yd fhdod .kshs'

ksmqK;d uÜgu 8'1 # N%uK p,s;h yd iïnkaO ±kqu m%dfhda.sl wjYH;d i|yd fhdod
.kshs'

ld,Éfþo ixLHdj # 24

bf.kqï M, # ² N%uK p,s;fha fhfok jia;= iy moaO;s y÷kd .kshs'
² N%uK p,s;h yd ine`|s fN!;sl rdYs w;r iïnkaO;d iólrK

u.ska olajhs'
² jia;=jl N%uK wjiaÓ;sh ms<sn| ñkqu f,i wjiaÓ;s >Q¾Kh

y÷kajd fohs'
² ksYap, j mj;sk jia;=jlg N%uKhla ,nd §u i|yd iy

N%uKh jk jia;=jl fldaKsl m%fõ.h fjkia lsÍu i|yd
jHdj¾;hla fhÈh hq;= nj meyeÈ,s lrhs'

² N%uK p,s;h yd iïnkaO p,s; iólrK Ndú;fhka ir<
.eg¨ úi|hs'

² wjiaÓ;s >Q¾Kh § we;s jia;= i|yd  ;ajrKh yd pd,l Yla;sh
wdYs%; ir, .eg¨ úi|hs'

mdvï ie,iqu i|yd Wmfoia (

² W;a;drK p,s;h iy N%uK p,s;h i|yd jk WodyrK f.k yer olajkak'

² W;a;drK p,s;h i|yd jk p,s; rdYs isysm;a lr § N%uK p,s;h i|yd jk

p,s; rdYs y÷kajd fokak'

W;a;drK p,s;h rdYs ixfla;h    N%uK p,s;h   rdYs ixfla;h

úia:dmkh S   fldaKsl úia:dmkh 

m%fõ.h v   fldaKsl m%fõ.h 
;ajrKh a   fldaKsl ;ajrKh 

ld,h t   ixLHd;h f

  wdj¾; ld,h T

² N%uK p,s;fha p,s; rdYs my; mßÈ w¾: olajkak'

² fldaKsl úia:dmkh ^&

N%uK p,s;h u.ska N%uK wCIh jgd wdmd;kh lrk fldaKhhs'

tall rad

² fldaKsl m%fõ.h ^ &

fldaKsl úia:dmkh fjkia ùfï YS>%;djhs'

fldaKsl m%fõ.h   = fldaKsl úia:dmkh fjkia ùu
   ld,h

ksh; fldaKsl m%fõ. i|yd   =  

              t
  ys tall rads-1 fõ'
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² fldaKsl ;ajrKh ^ α&

fldaKsl m%fõ.h fjkia ùfï YS>%;djhs'

fldaKsl m%fõ. fjkia ùu
fldaKsl ;ajrKh }   

            
 ld,h

fldaKsl ;ajrKfha tallh rad s-2

² N%uK ixLHd;h ^ f&

² ;;amr 1 l § isÿ lrk N%uK ixLHdjhs' m%dfhda.sl j r p m ̂ ñks;a;=jg jg&

             Ndú; lrk nj i|yka lrkak'  tall s-1 ^Hz&

   ² ksh; fldaKsl ;ajrK i|yd

α  }  0

t

 

ω
0   
} wdrïNl fldaKsl m%fõ.h

ω  } wjidk fldaKsl m%fõ.h

t   } .; jQ ld,h

² ksh; fldaKsl ;ajrKhla hgf;a isÿ jk p,s; i|yd my; i|yka iólrK

y÷kajd fokak' thg wkqrEm W;a;drK p,s;fha iólrKh o isysm;a lrkak'

ω } ω
0 
¬ α t v  } u ¬ a t

                  θ } ω
0 
t ¬ 

1

2
α t2             s } u t ¬ 

1

2
 a t2

                  ω2 } ω
0
2 ¬2 α θ           v2  } u2 ¬ 2 a s

² N%uK p,s;h i|yd jk by; iólrK weiqßka ir, .eg¨ úi§ug fokak'

² ksh; fldaKsl m%fõ.fhka N%uKh jk ;eáhl flakaøfha isg r ÿßka we;s wxY=jla

t ld,hl È s ÿrla p,s; jQfha kï s } r θ nj fmkajd fokak'

² tall ld,hla i|yd"   
s

r
t t


  ksid"

v } r ω nj fmkajd fokak'

v  } wxY=fõ fõ.h

ω } fldaKsl m%fõ.h

² by; iólrK Ndú;fhka .eg¨ úi|Sug isiqka fhduq lrkak'

² W;a;drK p,s;fha fhfok jia;=jl wjia:ss;sh ms<sn| ñkqu ialkaOh jqj;a" N%uK

p,s;fha fhfok jia;=jl wjiaÓ;sh ms<sn| ñkqu wjiaÓ;s >Q¾Kh f,i y÷kajd

th I u.ska ixfla;j;a lrk nj m%ldY lrkak'

² ialkaOh  m jQ wxY=jlg r ÿßka jQ wlaIhla  jgd wxY=fõ wjiaÓ;s >Q¾Kh ±lafjk
iólrKh   I = m r2 f,i olajkak'

² wjiaÓ;s >Q¾Kfha tall kgm2 nj m%ldY lrkak'
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² my; i|yka oDV jia;=j, wjiaÓ;s >Q¾K i|yd m%ldYk WodyrK f,i bÈßm;a

lrkak'

jia;=j wjiaÓ;s >Q¾K

  os. l jQ taldldr oKavl uOH ,CIHh yryd hk

  oKavg ,ïnl wCIhla jgd

  os. l jQ taldldr oKavl fl<jrla  yryd hk

  oKavg ,ïnl wCIhla jgd

  wrh  r jQ jD;a; ;eáhl flakaøh yryd hk

  ,ïnl wCIhla jgd

  wrh  r jQ j<,a,l flakaøh yryd hk

  ,ïnl wCIhla jgd

² jia;=jl N%uK wlaIh isg ialkaO jHdma;sh jeä jk úg wjiaÓ;s >Q¾Kh jeä

jk nj by; iïnkaO;d weiqßka fmkajd fokak'

² W;a;drK p,s;fha § fukau N%uK p,s;fha § o ksYap, jia;=jla N%uKh lsÍug

o" N%uKh jk jia;=jl fldaKsl m%fõ.h fjkia lsÍug o jHdj¾;hla ̂  & wjYH

jk nj fmkajd fokak'

² jHdj¾;h hkq N%uK flakaøh jgd n,fha >Q¾Kh nj fmkajd §

  }  F r   iólrKh bÈßm;a lrkak' jHdj¾;fha tall N m nj fmkajd fokak'

²    } I α  iólrKh bÈßm;a lr Bg wod< ir, .eg¨ úi£ug fokak'

² W;a;drK p,s;fha fhfok jia;=jl pd,l Yla;sh 21

2
mv  u.ska ±lafjk

      f,i u" N%uK p,s;fha fhfok jia;=jl pd,l Yla;sh Iω2 jk nj m%ldY

lrkak'

² I § we;s jia;= i|yd  E =   I ω2  yd     } I α   wdY%s; ir, .eg¨ úi|Sug uÕ

fmkajkak'

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

² fldAKsl úia:dmkh - Angular displacement

² fldaKsl m%fõ.h - Angular velocity

² fldaKsl ;ajrKh - Angular acceleration

² N%uK ixLHd;h - Frequency of rotation

² wdj¾; ld,h - Periodic time

² wjiaÓ;s >Q¾Kh - Moment of inertia

² jHdj¾;h - Torque

    I  =    ml2

      I  =    ml2

   I  = m r2

    I  =   m r2
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we.hSu yd ;lafiarelrKh i|yd Wmfoia (

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

² N%uK p,s;h yd iïnkaO rdYSka ksjerÈ j meyeÈ,s lsÍu

² rdYSka w;r iïnkaO;d ksjerÈj m%ldY lsÍu

² ksÍCIK ;=<ska ksjerÈ j ks.ukj,g t<öu

² N%uK p,s;h yd iïnkaO ir, .Kkhka isÿ lsÍu
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ksmqK;dj 09 ( úÿ,s WmlrK kv;a;= lsÍu iy mßm: ie,iqï lsÍu i|yd úoHq;h

ms<sn| ±kqu fhdod .kshs'

ksmqK;d uÜgu 9'1 # Odrd úoHq;fha uQ,sl ixl,am iy uQ,O¾u ms<sn| wkafõIKfha
fhfohs'

ld,Éfþo ixLHdj # 19

bf.kqï M, # ² úoHq;a Odrdj iy wdfrdamK w;r iïnkaO;dj olajhs'

 úNj wka;rh meyeÈ,s lrhs'
 ´ï kshuh bÈßm;a lrhs'
 ikakdhlhl m%;sfrdaOh iy øjHhl m%;sfrdaOl;dj meyeÈ,s

lrhs'
 WIaK;ajh iu`. m%;sfrdaOfha úp,kh wdo¾Ykh lr olajhs'
 iqmsß ikakdhl;dj y÷kajhs'
 m%Njhl úoHq;a .dul n,h iy wNHka;r m%;sfrdaOh meyeÈ,s

                            lrhs'
 úoHq;a .dul n,h" úNj wka;rh" wNHka;r m%;sfrdaOh iy

Odrdj w;r  iïnkaO;dj olajhs'
 fY%aKs.; iy iudka;r.; m%;sfrdaO iys; mßm:j, iul

m%;sfrdaOh fidhhs'
 fY%aKs.; m%;sfrdaO moaO;shla úNj fnÿula f,i Ndú; l<

yels nj m%ldY lrhs'
 m%;sfrdaO ixhqla; iys; oaúudk ir, mßm: i|yd .Kkhka

isÿ lrhs'
 mßm: wdY%s; ir, .Kkhka i|yd lz¾fpd*a kshu Ndú;

lrhs'
 m%;sfrdaOlhl ckkh jk ;dm m%udKh fiùu i|yd

Odrdj" úNj  wka;rh iy m%;sfrdaOh iïnkaO lr .kS'
 úoHq;a WmlrKhl CIu;dj wdYs%; .Kkhka isÿ lrhs'

mdvï ie,iqu i|yd Wmfoia (

² úÿ,sh .uka lsÍfï yelshdj wkqj øjH j¾. lr tajd

             ² úoHq;a ikakdhl

             ² w¾O ikakdhl

             ² mßjdrl f,i y`ÿkajd fokak'

² úoHq;a ikakdhl .=Kh r|d mj;skafka tla tla øjHfha tall mßudjl we;s

   ksoyia bf,lafg%dak m%udKh wkqj nj fmkajd § ;U jeks ikakdhlj,

1023 cm-3 muK ksoyia bf,lafg%dak we;s nj;a  Si w¾O ikakdhlhl we;af;a

1010cm-3 muK o" mßjdrlhl 1 cm-3 ;rï l=vd w.hla o jk nj fmkajd

fokak'

² úoHq;a Odrdjla f,i y`ÿkajkafka wdfrdamK .,d hdula nj fmkajd fokak'

² úoHq;a Odrdj iy wdfrdamK w;r iïnkaO;dj ±laùug my; oelafjk ir,

   wdo¾Yk fhdod .kak'
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² fyd¢ka úh,d .;a tnkhsÜ oKavla f,dau frÈ lvlska msßuÈkak'

² wdfrdamKh l< tnkhsÜ oKav tla w;lska w,a,d f.k wfkla  w;ska

ksfhdaka n,anhl tla w.%hla w,a,d .kak'

² ksfhdaka n,anfha wfkla w.%h oKafâ iam¾Y lr n,anfha oe,aùu ksÍCIKhg

bv i,ikak'

² n,anh ±,aùug fya;=j tnkhsÜ oKafâ isg ikakdhl lïìh Èf.a úoHq;a

wdfrdamK .uka lsÍu nj fmkajd fokak'

 ² úoHq;a wdfrdamK .,d hEfï YS>%;dj úoHq;a Odrdj f,i w¾: olaajkak'

Q
I

t
 iólrKh bosrsm;a lr ixfla; y`ÿkajd fokak'

² úoHq;a Odrdj uksk iïu; tallh Cs-1 fyj;a ZZweïmshrZZ ̂ A& nj fmkajkak'

² ñkqï l=vd jk wjia:dfõ § iïu; tallfha Wmi¾. jk mA , jeks tall

   Ndú; lrk nj fmkajkak'  tajd w;r iïnkaO;d bÈßm;a lrkak'

                                           1 A = 103 mA = 106 µA

² úoHq;a Odrdj uekSug Ndú; lrk WmlrKh weógrh nj fmkajkak'

² ikakdhlhla ;=<ska úoHq;a Odrdjla .,d hdug kï úoHq;a m%Njhla iys;

   ixjD; mßm:hla f.dv ke.sh hq;= nj fmkajkak'

² úoHq;a m%Njhl ^negßhl& iDK ̂ -& w.%h iy Ok ^ +& w.%fhys we;s wdfrdams;

   ;;ajh ksid  we;s lrk n,mEu ^úoHq;a mSvkh& wdfrdamK .,d hdug fya;=

jk nj fmkajd fokak'

² mSvk fjkila we;s l< úg  k<hla Èf.a c,h .,k wdldrhgu fuu

   wdfrdamK u.ska   we;s lrk n,mEu ^úoHq;a mSvkh& ksid wdfrdamK .,k

   nj meyeÈ,s lrkak'

² ikakdhlhla fo fl<jr we;s jk fuu n,mEu ikakdhlfha fofl<jr

úNj wka;rh f,i y÷kajkak'

² negßhl Ok ̂  +& w.%fhys Ok úNjhla mj;sk nj;a" iDK ̂ -&  w.%fhys iDK

   úNjhla mj;sk nj;a" fï ksid negßhlg iïnkaO l< ikakdhlhl w.%

   w;r úNj wka;rhla mj;sk nj;a fmkajd fokak'

² úNj wka;rh uefkk iïu; tallh zzfjda,aÜZZ ^V& nj m%ldY lrkak'

² úNj wka;rh uekSug fjda,aÜ ógrh Ndú; lrk wdldrh úia;r lrkak'

² ikakdhl lïìhla fomi we;s lrk úNj wka;rh wkqj ta ;=<ska .,k

   Odrdj fjkia jk nj fmkajkak'
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² zzWIaK;ajh iy fjk;a fN!;sl ;;ajhka fkd fjkia j mj;sk úg ikakdhlh

;=<ska .,k úoHq;a Odrdj tys fo fl<jr mj;sk úNj wka;rhg wkqf,dau j

iudkqmd;sl fõZZ hkak ´ï kshuh f,i bÈßm;a lrkak'

                            V  I

                 V IR
iudkqmd;sl;ajfha ksh;h jk R  ikakdhlh i;= ksh;hla jk nj;a th tu

ikakdhlfha m%;sfrdaOh f,i ye`Èkafjk nj;a fmkajd fokak'

² m%;sfrdaOh uefkk tallh z´ïZ nj;a th  hk ixfla;fhka olajk nj;a

   m%ldY lrkak'

² m%;sfrdaOh uekSug Ndú; jk WmlrKh f,i ´ï ógrh y`ÿkajkak'

² ikakdhl lïìhl m%;sfrdaOh flfrys n,mdk idOl f,i tys È. iy yrialv

j¾.M,h y`ÿkajkak'

² tl u yrialvlska hq;a lïìhl úúO È. m%udK f.k lrkq ,nk ir,

l%shdldrlula weiqßka

R  l nj;a

² tl u øjHfha úúO yrialv j¾.M,hla iys; tlu È.ska hq;a lïì len,s

f.k lrkq ,nk ir, ls%hdldrlula weiqßka

1
  R

A
  nj;a fmkajd fokak'

    ta wkqj"        
l

R
A


    iólrKh bÈßm;a lrkak'

²  ikakdhlhl øjH u; r|d mj;sk ksh;hla nj fmkajd § th tu øjHfha

   m%;sfrdaOl;dj f,i y`ÿkajkak'

²   R =   g wkqj   ys tallh  m nj fmkajd fokak'

² my; oelafjk ir, l%shdldrlu weiqßka lïìhl m%;sfrdaOh WIaK;ajh iu.

fjkia ùu wdo¾Ykh lrkak

²    ksfl%daï lïì o`.rhla  fmd,af;,a wvx.= îlrhla ;=< .s,ajd uka:fhka

  l,;ñka îlrh fiñka r;a lrkak'

A B
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²   tla tla WIaK;ajj, ál fõ,djla ;sfnkakg yer Bg wod< j A yd B w;r

m%;sfrdaOh ´ï ógrhlska uekSug bv i,ikak'

² WIaK;ajh iuÕ m%;sfrdaOfha fjkia ùu my; oelafjk m%ia;drfhka oelaúh

   yels nj fmkajd

       R

 = R

0 
(1+ ) iólrKh bÈßm;a lrkak'

R
0    

=   0 oC § m%;sfrdaOh

R

oC § m%;sfrdaOh

  m%;sfrdaOfha WIaK;aj ix.=Klh

  WIaK;ajh  f,i y÷kajkak'

² by; iólrKh Ndú;fhka ir, .eg¨ úi§ug fokak'

  ²   ikakdhlj, WIaK;ajh jeä jk úg m%;sfrdaOh jeä jk f,iu WIaK;aj wvq

  jk úg m%;sfrdaOh wvq jk nj fmkajd fokak'

 ² WIaK;ajh wvq jk úg m%;sfrdaOl;djo wvq jk wdldrh úia;r lrkak'

 ² we;eï øjHj, WIaK;ajh wvqlrk úg tla;rd WIaK;ajhl § m%;sfrdaOl;dj

      Y+kH jk nj fmkajd fokak' tjeks øjH iqmsß ikakdhl øjH f,i ye`okafjk

    nj;a m%;sfrdaOl;dj Y=kH jk WIaK;ajh ixl%uK ^wjê& WIaK;ajh f,i

        ye¢kafjk nj;a fmkajd fokak'

                                                 ² T
c  

-  ixl%uK WIaK;ajh

                                                 ² T
c    

 g jvd wvq WIaK;ajj, § iqmsß

   ikakdhl f,i yeisf¾'

² riÈh i|yd ixl%uK WIaK;ajh 4.2 K muK nj;a fï jk úg Bg by<

  WIaK;aj olajd  iqmsß ikakdhl f,i mj;sk øjH fidhd f.k we;s nj;a

  úia;r lrkak' iqmsß ikakdhlj,g my; i|yka iqúfYaIS .=K mj;sk nj

  fmkajd fokak'

            ² pqïnl fCIa;% úl¾IKh lsÍu

            ² fkd kefik úoHq;a Odrdjla mj;ajd .; yels ùu

² ;dCIKsl jYfhka iqmsß ikakdhl Ndú; jk wjia:d i|yd WodyrK fokak'

WodyrK : ffjoH úoHdfõ § ñksia fud<fha cdhdrEm ,nd .ekSug Ndú;

      flfrk pqïNl wkqkdo m%;sìïn mßf,dalk hka;%h ^ MRI Scanner &

²   úoHq;a mßm:hl m%;sfrdaOl iïnkaO l< yels wdldr fol úia;r lrkak'

              1' fY%aKs.;

              2' iudka;r.;

R

R
0

0 C
0

0

WIaK;ajh ^ &KTc
iqmsrs 
ikakdhl

ik
ak
dh

l

ρ / Ωm
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² fY%aKs.; m%;sfrdaOl iïnkaOhlg wod< iul m%;sfrdaOh i|yd iïnkaO;dj

bÈßm;a lrkak'

                                     R = R
1
 + R

2 
+ R

3 
........ + R

n

² fuys R f,i olajd we;af;a m%;sfrdaO ish,a, fjkqjg fhÈh yels ;ks m%;sfrdaOh

fyj;a iul m%;sfrdaOh nj fmkajd fokak'

² iudk m%;sfrdaO ^R) iys; m%;sfrdaOl fY%aKs.; j iïnkaO lr we;s úg

            iul m%;sfrdaOh =  nR f,i m%ldY l< yels nj fmkajd fokak'

² fY%aKs.; m%;sfrdaOl úNj fnÿula f,i Ndú; l< yels nj fmkajd fokak'

² iudka;r.; m%;sfrdaOl iïnkaOhla i|yd iul m%;sfrdaOh oelafjk fmdÿ

iïnkaO;dj bÈßm;a lrkak'

                                     

1 2

1 1 1 1
...............

nR R R R
   

² iudk R m%;sfrdaO  n  ixLHdjla iudka;r.; j iïnkaO lr we;s úg

            iul m%;sfrdaOh =  
R

n
 f,i m%ldY l< yels nj fmkajd fokak'

² ixlS¾K fkd jk ̂ir, oaúudk& m%;sfrdaO ixhqla; iys; mßm:j, iul m%;sfrdaOh

i|yd .eg¨ úi£ug fokak'

² újD; mßm: ;;a;aj hgf;a we;s fldaIhl w.% w;r úNj wka;rh fyj;a fldaIhla
;=<ska Odrdjla .,d fkdhk wjia:dfõ w.% w;r úNj wka;rh tys úoHq;a .dul
n,h f,i y`ÿkajd fokak' E  u.ska úoHq;a .dul n,h ixfla;j;a lrk nj

fmkajd fokak'

II

CA B
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² fldaIhla  ixjD; mßm:hl mj;sk úg tys w.% w;r úNj wka;rh fyj;a
fldaIhla ;=<ska Odrdjla .,d hk úg w.% w;r úNj wka;rh fndfyda  úg

úoHq;a.dul n,hg jvd wvq w.hla .kakd nj fmkajd fokak' thg fya;=j
fldaIh ;=<ska Odrdj .e,Sug m%;sfrdaOhla mej;Su nj meyeÈ,s lrkak'

²     fldaIhla ;=< mj;sk fuu m%;sfrdaOh fldaIfha wNHka;r m%;sfrdaOh (r) f,i
y`ÿkajkak'

       fldaIh ;=<ska I Odrdjla .,k úg fldaIh wNHka;rfha úNj neiau  = Ir
          ndysr m%;sfrdaOh R yryd úNj neiau =  IR

  tu ksid"
                              E  =  IR + Ir

E = V + Ir
V = E - Ir

²     by; m%ldYkhg wod< ir, .eg¨ úi£ug fokak'

² úoHq;a mßm: i|yd jk l¾fpd*a kshu ir, j bÈßm;a lrkak'

² l¾fpd*af.a m<uq jeks kshuh

úoHq;a mßm:hl hï ikaêhla fj;g .,d tk Odrdjkaf.a ùÔh ftlHh
Y+kH fõ'

² l¾fpd*af.a fo jk kshuh

úoHq;a mßm: cd,hl ´kE u ixjD; mqvqjl IR úNj neiauj, ùÔh
ftlHh mqvqfjys we;s úoHq;a .dul n,j, ùÔh ftlHhg iudk fõ'

² l¾fpd*a kshu fh§fï oS ixjD; mßm:hl pls%h ÈYdjla ie,lsh hq;= nj fmkajd§
ixlS¾K fkd jk mßm: i|yd l¾fpd*a kshu wdYs%; .eg¨ úi§ug mjrkak'

      Wod( ^1&

E

r

R

v
I
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          ABCDA mrsm:hg l¾fpd*a fojk kshufhka"
                   E

1
 - E

2 
 = Ir

1 
+ Ir

2 
+ IR

Wod( ̂ 3&

                 F   ikaêhg l¾fpd*af.a m<uq jk kshufhka"
                                 I = I

1
 + I

2

                                 I
2     

= I - I
1

                ABCDEFA mrsm:hg l¾fpd*a fojk kshufhka"
                   E

1
 - E

2 
 = Ir

1 
+ Ir

2

               BAFCB mrsm:hg l¾fpd*a fojk kshufhka"
                    E

2 
 = I

1 
R - I

2 
r

2

² fldaIhlska Odrdj msg;g .,d tk úg fldaIfha w.% w;r úNj wka;rh E -  Ir
          u.ska oelafjk njo" fldaIhla wdfrdamKh jk fia fldaIh ;=<g Odrdj .,d tk
      úg w.% w;r úNj wka;rh  E +  Ir  u.ska oelafjk nj o fmkajd fokak'
      by; .eg¨fõ"
                E

1
  fldaIh fomi úNj wka;rh"

                     E
1
 -  Ir

1
  fõ'

                      E
2
 fldaIh fomi úNj wka;rh

                   E
2
 +  Ir

2
  fõ'

ABCDA mrsm:hg l¾fpd*a fojk kshufhka"
                   E

1
 + E

2 
 = Ir

1 
+ Ir

2 
+ IR

Wod( ̂ 2&
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² úoHq;a Odrdfõ wdprK hgf;a úoHq;a Odrdfõ ;dmk M,h flfrys n,mdk  idOl
wdo¾Ykh i|yd my; i|yka ls%hdldrlu isÿ lrkak'

fmd,a f;,a wvx.= îlrhla ;=< ksfl%daï lïì o`.rhla .s,ajd oÕrfha fofl<jrg
rEmfha mßÈ Odrd kshdulh" weógrh" iaúÉph iy fldaIh iys; mßm:h wgjkak'

² I  Odrdjla uksk ,o t ld,hla ;=< hjd WIaK;aj fjki mÍCId lrkak'

² ld,h fo.=K f;.=K lrñka WIaK;aj fjki kej; kej;;a mÍCId lrkak'

² Odrd kshdulh u.ska I  Odrdjfjkia lrñka tl u t ld,h i|yd WIaK;aj fjki
kej; kej;;a uek .kak'

² Odrdj I fkd fjkia j ;nd m%;sfrdaOh R jeä lïì f.k t ld,h ;=< WIaK;aj
fjki mÍCId lrkak'

² ksÍlaIK mokï lr f.k úoHq;a Odrdfõ ;dmk M,h flfrys n,mdk idOl
f,i Odrdj" m%;sfrdaOh yd ld,h y÷kajd § ;dmk M,h i|yd jk iólrKh

H = I2Rt  f,i bÈßm;a lrkak'

²     ;dmk M,h fiùug ir, .eg¨ bÈßm;a lrkak'

² úúO úoHq;a WmlrKj,g V úNj wka;rhla iemhq úg I Odrdjla .uka lrkafka
kï tu.ska ckkh jk Yla;sh i|yd"

                   W  = VIt
            W   =    V2   t
                               R
                  W= I2Rt   hk iólrK Ndú; l< yels nj fmkajd fokak'

²     W;ai¾ckh jk CIu;dj i|yd
                    P=VI
                   P   =   V2

                             R
                 P= I2R    hk iólrK Ndú; l< yels nj o fmkajd fokak'

² Yla;s yd CIu;d W;ai¾ckh wdYs%; ir, .eg¨ úi£ug fokak'
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uQ,sl joka$ixl,am (Key Words)(

² úoHq;a wdfrdamK - Electric charge

² úoHq;a Odrdj - Electric current

² úNj wka;rh - Potential difference

² úoHq;a .dul n,h -  Electromotive force

² m%;sfrdaOh - Resistant

² m%;sfrdaOl;dj - Resistivity

² m%;sfrdaOlh -  Resistor

² m%;sfrdaOfha WIaK;aj ix.=Klh - Temperature coefficient of resistance

² iqmsß ikakdhl;dj - Super conductivity

² iul m%;sfrdaOh - Equivalent resistance

² wNHka;r m%;sfrdaOh - Internal resistance

.=Kd;aul fhojqï (

² tnkhsÜ oKavla ^PVC ng lene,a,la&

² fmd,s;Ska fyda f,dau frÈ lene,a,la

² ksfhdaka n,anhla

² ksfl%daï lïì lene,a,la ^28 SWG, 50m&

² WIaK;ajudkhla ^0 o-100 oC&

² îlrhla ̂ 500 ml&

² fmd,a f;,a

² uka:hla

² f;mdjla

² nkaika odylhla

² nyq ógrhla

² 2V welshqñf,agrhla fyda úh<s fldaI 4 la

² Odrd kshdulhla ^0-100&

² iaúÉÑhla

² weógrhla ̂ 0-5A&

² iïnkaOl lïì

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

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

² úoHq;a Odrdj hkq wdfrdamK .,d hk YS>%;dj nj fmkaùu

² úoHq;a m%;sfrdaOh y÷kajd §u

² m%;sfrdaOh yd m%;sfrdaOl;dj w;r iïnkaO;dj Ndú; lr ir, .eg¨ úi£u

² m%;sfrdaOfha WIaK;aj ix.=Klh w¾: oelaùu

² WIaK;aj ix.=Klh wdY%s; ir, .eg¨ úi£u

² iudka;r.; yd fY%aKs.; m%;sfrdaOl ikaê lr we;s úg iul m%;sfrdaOh fiùu

² úoHq;a .dul n,h yd úNj wka;rh y÷kajd §u

² úoHq;a .dul n,h yd úNj wka;rh wdY%s; ir, .eg¨ úi£u

² lzfpd*a kshu bÈßm;a lsÍu

² úoHq;a Odrdfõ ;dmk M,h wdY%s; .eg¨ úi£u

² Yla;sh yd laIu;dj wdY%s; .eg¨ úi|Su
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ksmqK;d uÜgu 9'2 # úoHq;h yd pqïnl;ajh w;r wka;¾ l%shd ms<sn| wkafõIKfha
fhfohs'

ld,Éfþo ixLHdj # 15

bf.kqï M, #   mßjrKh lrk ,o ^mßjD;& lïì o`.rhl .,k Odrdj ksid
   we;s jk úoHq;a pqïnl;ajh wdo¾Ykh lrhs'
  pqïnl lafIa;%hl ;nd we;s Odrdj .,k ikakdhlhla u;

n, wdo¾Ykh lsÍug Odrd ;=,dj fhdod .kshs'
pqïnl lafIa;%hlg ,ïnl j ;nd we;s Odrdj .,k

ikakdhlhla u; n,fha ÈYdj fiùu i|yd *af,ñxf.a ju;a
kshuh Ndú; lrhs'

pqïnl n,fha úYd,;ajh flfrys n,mdk idOl kï lrhs'
  pqïnl lafIa;%hlg ,ïnl j ;nd we;s Odrdj .,k

ikakdhlhla u; n,h .Kkh lrhs'
 pqïnl lafIa;%hl ;nd we;s Odrdj f.k hk RcqfldaKdi%

lïì o`.rhla u; n, hq.auhla we;s jk nj ms<s.kS'
ir, l%shdldrlï weiqßka úoHq;a pqïnl fm%arKh úia;r lrhs'
úoHq;a pqïnl fm%arKfha fh§ï f,i vhskfudaj yd mßKdul

y÷kajd fohs'
 wjlr yd wêlr mßKdulj, Wmfhda.S;dj WodyrK weiqßka

meyeÈ,s lrhs'
 mßKdul yd iïnkaO ir, .Kkhka

Vp Ip = V s Is  iQ;%h yd  iQ;%h weiqrska isÿ lrhs'

mdvï ie,iqu i|yd Wmfoia (

² my; oelafjk wegjqu Ndú;fhka úoHq;a Odrdfõ pqïnl M,h wdo¾Ykh lrkak'

² 3 cm muK úIalïNfhka hq;a ldâfndaâ nghla f.k th jgd fmdgj,a 25l

muK  mßjD; lïì T;kak'

² tys fofl<jr fldaIhl w.%j,g iïnkaO lrkak'

² ud,sud lgqjla o`.rh wjg ;ekska ;ek ;nd tys W;al%uKh ksÍCIKhg bv

i,ikak'
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² oKav pqïnlhla wjg ud,sudjl yeisÍu fuys § we;s jk nj fmkajd § fuh

úoHq;a pqïnlhla f,i kï lrkak'

² úoHq;a Odrdjla .,d hk ´kEu ikakdhlhla wjg pqïnl fCIa;%hla mj;sk nj

fmkajd fokak'

² pqïnl fCIa;%hlg ,ïnl j ;nd we;s Odrdj .,d hk ikakdhlhla u; n,h

wdo¾Ykh lsÍug Odrd ;=,dj Ndú; lrkak'

² imhk Odrdfõ ÈYd udre lr n,fha ÈYdj fjkia jk whqre wdo¾Ykh lrkak'

  ²Odrd ;=,dj fjkqjg my; olajd we;s wegjqu o Ndú; l< yels fõ'

² U yeve;s pqïnlhla fïih u; ;nkak'

² pqïnl O%ej w;r ;U l+re folla ;nd th fldaIhl w.% folg iïnkaO

lrkak'

² ;U l+re fol w;r flá ;U lïì lene,a,la ;nd tys p,kh ksÍCIKh

lrkak'

² fldaIfha w.% udre lr lïì lene,af,a p,s; ÈYdj fjkia jk wdldrh

ksÍCIKh lsÍug bv i,iajkak'

²      n,fha ÈYdj fiùug —*af,ñxf.a ju;a kS;sh˜ fhdod .; yels nj fmkajd

 fokak'

   *af,ñxf.a ju;a kS;sh

                             

juf;a on/`.s,a,;a" ue±`.s,a,;a" udmge`.s,a,;a tlsfklg RcqfldaKs jk fia

ilia lr" on/`.s,a, pqïnl lafIa;%fha ÈYdjg;a" ue±`.s,a, Odrdfõ ÈYdjg;a fhduq

l< úg udmge`.s,af,a ÈYdfjka n,fha ÈYdj ,efí'

² n,fha úYd,;ajh F = BIl hk iólrKfhka ,efnk nj fmkajd § B hkq pqïnl

i%dj >k;ajh nj o" I hkq Odrdj nj o " l hkq pqïnl fCIa;%h lmd yßk lïìfha

È. nj o fmkajd fokak'

² F = BIl  wdY%s; ir, .eg¨ úi§ug fokak'

² pqïnl lafIa;%hl ;nd we;s Odrdj .,k RcqfldaKdi% lïì rduqjla u; n,

hq.auhla we;s jk nj fmkajd fokak'  úÿ,s fudagrh ls%hd lrkafka fï wkqj

nj meyeÈ,s lrkak'

n,h

pqïNl lafIa;%h

Odrdj
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² úoHq;a pqïnl fm%arKh wdo¾Ykh lsÍug my; oelafjk l%shdldrlu isÿ lrkak'

² mßkd,sldjl w.%j,g ueo ìxÿ .e,ajfkda ógrhla iïnkaO lrkak'

² my; i|yka tla tla wjia:dfõ .e,ajfkda ógrfha W;al%uKh wdo¾Ykh lrkak'

² oÕrh foig pqïnlfha W;a;r O%ejh <x lrñka

² oÕrh wi, pqïnlh ksi,j ;nñka

² pqïnlh oÕrfhka bj;g f.k hñka

² pqïnlh f.k hk fõ.h fjkia lrñka

² oÕrfha fmdg ixLHdj jeä lr pqïnlh <x lrñka

² pqïnlh ksi, j ;nd oÕrh f.k hñka

² ksÍCIK mokï lr .;a idlÉcdjlska my; i|yka lreKq wkdjrKh lr fokak'

² pqïnlh yd oÕrh w;r idfmaCI p,s;hla fkdue;s úg oÕrh ;=<ska Odrdjla

      fkd .,k nj

   ²   pqïnlh yd oÕrh w;r idfmaCI p,s;hla we;s úg oÕrh ;=<ska Odrdjla .,k

      nj

   ²  pqïnlfha p,s; ÈYdj wkqj Odrdfõ ÈYdj udre jk nj

²  p,kh lrk fõ.h jeä lrk úg Odrdj jeä jk nj

² oÕrhla yryd pqïnl fCIa;%h fjkia jk úg oÕrfha úoHq;a .dul n,hla yg

.kakd fuu ixisoaêh úoHq;a pqïnl fm%arKh f,i y÷kajd fokak'

² pqïnl fCIa;%hl lïì oÕrhla N%uKh ùfuka o úoHq;a pqïnl fm%arKh we;s jk

nj meyeÈ,s lrkak' vhskfudajl isÿ jkafka fuh nj fmkajd fokak'

² mßKdulhl l%shdj wdo¾Ykh lsÍug my; oelafjk ls%hldrlu isÿ lrkak'

G

N S
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²   lïì oÕr folla f.k m<uq oÕrhg iaúphla yd fldaIhla o" fojekakg ueo ìxÿ

.e,ajfkda ógrhla o ikaê lrkak'

² my; i|yka tla tla wjia:dfõ .e,ajfkda ógrfha W;al%uKh wdo¾Ykh lrkak'

   ²   iaúph ixjD; lrk úg

   ²   iaúph ixjD; j mj;sk úg

   ²   iaúph újD; j mj;sk úg

   ²   iaúph kej; kej; ixjD; újD; lrk úg

²   fldaIh fjkqjg m%;Hdj¾; Odrd iemhqula iïnkaO lr iaúph ixjD; j

  we;s úg

² ksÍCIK mokï lr f.k idlÉcdjla fufyh jkak'

² mßKdulhl ls%hdj tu.ska úia;r lrkak'

² wjlr iy wêlr mßKdul y÷kajkak'

² wjlr mßKdul ;dCIKsl j fhdod .kakd wjia:d i|yd WodyrK fokak'

          Wod(  fj,aäka i|yd fhdod .kakd mßKdul
                cj iemhqï fnod yeÍï fmd< mßKdul

² wêlr mßKdul fhdod .kakd wjia:d i|yd WodyrK fokak'
          Wod(  cj iïfm%aIKh i|yd fhdod .kakd mßKdul
                rEmjdyskS hka;%j, ^CRT&

²     mßKdulhl oÕrj, fmdg ixLHd yd úNj w;r wkqmd;h i|yd iólrKh

      bÈßm;a lrkak'

²      mßmQ¾K mßKdul f,i yeÈkafjkafka Yla;s ydkshla isÿ fkd jk mßKdul nj;a

m%dfhda.sl j tfia fkd jk nj;a fmkajd fokak'

²     mßmQ¾K mßKdul i|yd VpIp =VsIs  iólrKh bÈßm;a lrkak'

² mßKdul wdY%s; .eg¨ úi£ug fokak'

NpVp

N

s s

Np

N

s s

p

V

V

V

2 o`.rh1 o`.rh
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uQ,sl joka$ixl,am (Key Words)(

² úoHq;a pqïnlh -  Electro magnet

² Odrd ;=,dj -  Current balance

² úÿ,s fudagrh - Electric motor

² vhskfudaj -  Dynamo

² mßKdul -  Transformer

² n, hq.auh - Couple of forces

.=Kd;aul fhojqï(

² ldâfndaâ k<hla ̂ úIalïNh' 2'5cm" È. 15cm&

² mßjD; lïì 200g ^28SWG&

² l=vd ud,sudjla

² úh<s fldaI 4 la

² U pqïnlhla

² ;U lïì

² mßkd,sldjla

² ueo ìxÿ .e,ajfkdaógrhla

² m%n, oKav pqïnlhla

² wdo¾Y vhskfudaj

² wdo¾Y mßKdulhla

² fudagrhla

² m%;Hdj¾; Odrd iemhqula

² iïnkaOl lïì

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

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

² pqïnl lafIa;%hla ;=< jk Odrd /f.k hk ikakdhlhla u; n,h fmkaùu

i|yd ir, l%shdldrlï isÿ lr n,fhys ÈYdj fidhd .kakd whqre meyeÈ,s lsrSu

² úoHq;a pqïnl fm%arK ixisoaêh ir, j meyeÈ,s lsrSu

² Rcq ikakdhlhla pqïnl lafIa;%hl p,kh jk úg ta ;=<ska Odrdj .,d hd yels

ÈYdj fidhd .ekSu

² by; ixisoaê i|yd tÈfkod Ôú;fhka WodyrK f.k yer oelaùu
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ksmqK;dj   10 ( ;dmh ms<sn| oekqu tosfkod lghq;= iy úoHd;aul lghq;= i|yd

fhdod .kshs'

ksmqK;d uÜgu 10'1 ( >k iy øj m%idrKh ms<sn| wkafõIKh lrhs'

ld,Éfþo ixLHdj # 07

bf.kqï M, # ² >k m%idrKh i|yd m%idrK;dj iy WIaK;aj fjki   w;r
iïnkaO;d bosßm;a lrhs'

² >k m%idrKh wdYs%; .eg¨ úi|hs'

² ir, ls%hdldrlula u.ska øj m%idrKh wdo¾Ykh lrhs'

² ;dmc m%idrKfha fh§ï úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia (

  ²  >k iy   øj m%idrKh isiqkag wdo¾Ykh i|yd iqoqiq l%shdldrlula fyda iqÿiq fjk;a

     l%uhlska m%fõYh ,nd .kak'

 ²  WIaK;ajh jeä ùu yuqfõ  hï mod¾: m%udKhla wjldYfhka ,nd .kakd m%udKfha

   isÿ jk jeä ùu m%idrKh f,i yÿkajd fokak'

 ²  >k øjHhl f¾Çh m%idrKh" j¾.M, m%idrKh iy mßud m%idrKh WodyrK weiqrska

    y`oqkajd fokak'

 ²  f¾Çh j m%idrKh jk m%udKh flfrys uq,a È. ̂  l
1
& yd WIaK;aj fjki ̂ Δθ& n,mdk

    nj fmkajd fokak'

 ²  Èf.ys isÿ jk jeäùu ioyd Δl = l
1
 α Δθ iïnkaO;dj ,nd .kak'

 ²  fuys α hkq wod< øjHfha f¾Çh m%idrK;dj f,i yÿkajd fokak' th øjHh u; r|d

    mj;sk ksh;hla nj m%ldY lrkak'

 ²  α ys tall SI tall l%ufha § K-1f,i i,lk nj;a" nyq, j th 0C -1 f,i o olajk

    nj;a m%ldY lrkak'

 ²  m%dfhda.sl j jeo.;a jk øjH lsysmhl f¾Çh m%idrK;d w.hka isiqkag bÈßm;a

    lrkak'

          jdfka  } 1.2 x 10-5 0C -1

ms;a;,  } 1.9 x 10-5 0C -1

we¨ñkshï  } 2.5 x 10-5 0C -1 ^hkdos f,i&

 ²  j¾.M, m%idrKh i|yd o by; mßÈ u uq,a j¾.M,h Α
1
 jk jia;=jla Δθ WIaK;aj

    fjkilg ,la l< úg isÿ jk j¾.M,fha jeä ùu ioyd ΔΑ = Α1 β Δθ iïnkaO;djh

   bÈßm;a lrkak'

 ²  fuys β hkq wod< øjHfha j¾.M, m%idrK;dj f,i y`ÿkajd fokak'

 ²  mßud m%idrKh i|yd o by; mßÈ u uq,a mßudj V1
 
 jk jia;=jla Δθ WIaK;aj

    fjkilg ,la l< úg isÿ jk mßudfjys jeä ùu i|yd ΔV = V
1
 γ Δθ iïnkaOh

    bÈßm;a lrkak'

 ²  fuys γ hkq wod< øjHfha mßud m%idrK;dj f,i yÿkajd fokak'

 ²  α , β yd γ w;r iïnkaOh β = 2α f,i;a  γ = 3α f,i;a bÈßm;a lrkak'

  ²  β yd γ ys tall o α ys tall u jk nj u;= lr olajkak'

 ²  >k m%idrKhg wod< iïnkaO;d muKla fhfok .eg¨ úi§ug isiqka fhduq lrkak'
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² m%idrKfha fh§ï n,mEï f,i

      ² oaúf,day máfha Ndú; ^úÿ,s bia;sßlalh" n;a msiskh&

² úÿ,s /yeka weÈfï § nqre,la ;eîug isÿ ùu

² f¾,a mdf¾ f¾,a mS,s fofl<jr w;r mr;rhla ;eîug isÿ ùu

² f,day ñkqï má u.ska ñkqï .ekSfï § fodaI we;s ùï

 jeks WodyrK u.ska úia;r lrkaak'

² øjhl m%idrKh >khlg jvd úYd, w.hla .kakd nj fmkajd §ug iqÿiq

m%dfhda.sl l%shdldrlula i|yd isiqka fhduq lrkak'

Wod (- mEka nghla iú l< tkak;a l=mamshlg j¾K .ekajq øjhla mqrjd th

 c, ;dmlhla wdOdrfhka r;a lsÍu

² øjhl m%idrKh flfrys nÿfka m%idrKh o n,mdk nj fmkajd § ta weiqßka

i;H m%idrKh iy oDYH m%idrKh hk ixl,am meyeÈ,s lrkak'

² øjhl m%idrKfha fh§ï u;= lr olajkak'

             Wod (- riÈh$ uoHidr WIaK;ajudk

jdykhl c, isis,k moaO;sfha l%shdldß;ajh

   uQ,sl joka ixl,am (Key Words)

² ;dmc m%idrKh - Thermal expansion

² f¾Çh m%idrKh - Linear expansion

² j¾.M, m%idrKh - Area expansion

² mßud m%idrKh - Volume expansion

² f¾Çh m%idrK;dj - Linear expansivity

² oaú f,day máh - Bimetallic strip

  .=Kd;aul fhojqï (

² tkak;a l=mams" mEka ng" c, Ndck" nkaika odyl" WIaK;ajudk" wdOdrl

  we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka ks¾Kdhl Wmfhda.S lr .kak'

² >k m%idrKfha wdldr bosßm;a lr m%idrK;dj w¾: oelaùu

² >k øjHhl f¾Çh m%idrK;dj ÿka úg j¾.M, m%idrK;dj iy mßud m%idrK;dj

.Kkh lsrSu

² >k m%idrKh wdYs%; .Kkh lsÍï

² m%idrKfha fhoSï úia;r lsrSu

² m%idrKh ksid m%dfhda.sl j isÿ jk wjdis úia;r lsrSu

² øjhla >khlg jvd úYd, f,i m%idrKh jk nj mÍCIKd;aulj ;yjqrelr

.ekSu
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ksmqK;d uÜgu 10'2 ( ;dm yqjudrej iy wjia:d úm¾hdi ms<sn| wkafõIKh lrhs'

ld,Éfþo ixLHdj # 07

bf.kqï M, # ² ;dm Odß;dj w¾: olajd  Q = Cθ nj m%ldY lrhs'

² ú' ;d' Od w¾: olajd  Q = mcθ  iólrKh ,nd .kshs'

² ;dm yqjudrej úia;r lr Bg wod< ir, .Kkh lsÍï isÿ

lrhs'

² § we;s øjHhl ú';d'Od fiùu i|yd ñY%K l%uh Ndú; lrhs'

² WIaK;aj-ld, m%ia;drhl .=ma; ;dm wjia:d i,l=Kq lrhs'

² ú,hkfha ú' .=' ;d w¾: olajhs'

² jdIamSlrKfha ú'.=';d w¾: olajhs'

² c,fha jdIamSlrK úYsIag .=ma; ;dmh mÍlaIKd;aul j fidhhs'

² wjia:d úm¾hdihl § ,nd .kakd fyda msg lrk ;dmh

m%udKkh lrhs'

mdvï ie,iqu i|yd Wmfoia (

² jia;=jl WIaK;ajh by< kexùu i|yd ;dmh ,nd Èh hq;= nj;a WIaK;ajh

         u.ska mod¾:h i;= Yla;sfhys uÜgu m%o¾Ykh lrk nj;a meyeÈ,s lrkak'

² hï jia;=jla i|yd ,nd fok ;dm m%udKhg iudkqmd;sl f,i WIaK;ajfha

         by< hdu isÿ jk nj fmkajd fokak'

² th Q   θ  u.ska olajd Q = C θ  bÈßm;a lrkak'

² fuys C hkq jia;=j u; r`od mj;sk ksh;hla nj;a" th tu jia;=fõ ;dm

Odß;dj f,i ye|skafjk nj;a fmkajd fokak'

² hï jia;=jl WIAK;ajh tall 1 lska by< kexùug wjYH ;dm m%udKh tu

jia;=fõ ;dm Odß;dj f,i bÈßm;a lrkak'

² C = 
Q


  ksid tys tall J 0C-1  fyda J k-1  nj m%%ldY lrkak'

      ² tl u øjH i|yd jqj o úúO ialkaOfhka hq;= jia;=j, ialkaOh wkqj ;dm

         Odß;dj fjkia ùu  C α m  f,i olajkak'

² tu.ska C = mc y÷kajkak'

² c hkq øjHh u; r|d mj;sk ksh;hla nj;a th tu øjHfha úYsIag ;dm

Odß;dj f,i y÷kajk nj;a fmkajd fokak'  tys tall J kg -1 0C-1 nj

   m%ldY lrkak'

² by; iïnkaO;d weiqßka Q mc   bÈßm;a lrkak'  Bg wod< .eg¨ úi§ug

         wjia:dj ,nd fokak'

² ñY%Khl § ;dmh yqjudre jk wdldrh úia;r lrkak'

² mßirhg ;dm ydks fkd jk úg ñY%Khl ;dm yqjudrejg wod< iïnkaO;dj

         bÈßm;a lrkak'
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² ñY%Khl È mßirhg jk ;dm ydksh wju lsÍu i|yd .; yels l%shd ud¾.

         meyeÈ,s lrkak'

² blaukska yqjudre lsrSu

² ndysr mDIaGh wdjrKh lsÍu

² mßir WIaK;ajhg jvd wvq w.hlska wdrïN lr Bg iudk m%udKhla

jeä jk fia mÍlaIKh ie,iqï lsÍu  ^50 C  muK&

² ñY%K l%ufhka § we;s øjHhl úYsIAg ;dm Odß;dj fiùfï mßlaIKfhys

       ksr; lrjkak'

² c,h úYsIag ;dm Odß;dj jeä øjHhla neúka th WKqiqïldrlhla f,i yd

Ys;ldrlhla f,i l%shd lrk nj fmkajd fokak'

² wjia:d úm¾hdihg Ndckh l< yels øjHhla fhdod .ksñka mßlaIKd;aul j

       ld,h iu. WIAK;ajh mdGdxl ,nd f.k  ld,hg tÈß j WIAK;ajh m%ia;dr

.; lrjkak'

² m%ia;drh weiqßka ;dmh ,nd ÿkak o WIAK;ajfha fjkila isÿ fkdjk wjia:d

we;s nj fmkajd § .=ma; ;dmh hkak meyeÈ,s lrkak'

² .=ma; ;dm wjia:d folla we;s nj fmkajd fokak'

       ² ú,hkfha úYsIAg .=ma; ;dmh

       ² jdIAmSlrKfha úYsIag .=ma; ;dmh

² øjdxlfha mj;sk >khl tall ialkaOhla th uq¿ukska u øjdxlfha mj;sk

øjhla njg m;a lsÍug wjYH ;dm m%udKh tu øjHfha  ú,hkfha úYsIAg .=ma;

;dmh fõ'

² ;dmdxlfha mj;sk øjhl tall ialkaOhla th uq¿ukska u ;dmdxlfha mj;sk

jdhqjla njg m;a lsÍug wjYH ;dm m%udKh jdIamSlrKfha úYsIag .=ma; ;dmh

hs'

² úYsIag .=ma; ;dmh L u.ska olajd .=ma; ;dmh i|yd jk Q  = mL iólrKh

bÈßm;a lrkak'

² úYsIag .=ma; ;dmfha tall J kg-1 nj meyeos,s lrkak'

² c,fha jdIamSlrKfha úYsIag .=ma; ;dmh fiùfï mßlaIKh isÿ lsÍu i|yd

isiqka fhduq lrkak'

² .=ma; ;dmh m%dfhda.sl j Ndú;hg .efkk wjia:d ms<sn| j isiqka iu. idlÉPdjla

fufyhjkak'  ^Wod( ;dm n,d.dr &
² c,fha ú,hkfha úYsIag .=ma; ;dmh   = 3.34 « 105 J kg-1  muK o

c,fha jdIamSlrK úYsIAg .=ma; ;dmh  = 2.26 « 106 J kg-1  muK o úYd, w.hla
o .kakd nj u;la lr fokak'

uQ,sl joka$ixl,am (Key Words)(
² úYsIag ;dm Odß;dj - Specific heat capacity
² jdIamSlrKfha úYsIag .=ma; ;dmh - Latent heat of vaporization
² ú,hkfha úYsIag .=ma; ;dmh - Latent heat of fusion
² jdIamSlrKh - Vaporization

.=Kd;aul fhojqï (
² nkaika odyl" le,ß ógr" WIaK;ajudk" wdOdrl" Bhï uqksiaiï"  c,h" f;o`vq

;=,dj" uka:hla" ;dm mßjdrl" f;mdj" ùÿre k<" yqud, ynlh" yqud, cklh
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we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka ks¾Kdhl Wmfhda.S lr .kak'
² ñY%Khl § ;dm yqjudrej i|yd iïnkaO;dj f.dvke.Su
² ñY%K l%uh Ndú;fhka øjj, ú';d'Od' mÍCIKd;aul j .Kkh lsrSu
² wjia:d úm¾hdihl § .=ma; ;dmh .Kkh lsrSu
² c,fha jdIamSlrKfha úYsIag .=ma; ;dmh mÍlaIKd;aul j fiùu
² c,jdIamj, wvx.= Yla;sh m%dfhda.sl j fhÈh yels wjia:d fidhd ne,Su
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ksmqK;d uÜgu 10'3 ( ;dm ixl%duK l%u ms<sn| wkafõlaIKfha fhfohs'

ld,Éfþo ixLHdj # 09

bf.kqï M, # ² ;dm ixl%duK úê ms<sn|j meyeÈ,s lrhs'

² mßjrKh l< oKavla yryd ;dm ikakhk YS>%;dj flfrys

n,mdk idOl m%ldY lrhs'

² m%dfhda.slj ;dm ikakhk YS>%;dj wvq lr .; yels wdldr

fhdackd lrhs'

² WodyrK weiqrska iajdNdúl ixjyk ls%hdj,sh meyeÈ,s lrhs'

² ;dm úlsrKh flfrys mDIAG j¾.M,h" mDIAGfha iajNdjh

yd WIAK;ajh n,mdk nj WodyrK u.ska fmkajd fohs'

mdvï ie,iqu i|yd Wmfoia (

² bá mkaoï ±,a,la fyda fjk;a .sks ±,a,la Ndú; lrñka ikakhkh" ixjykh"

úlsrKh hk ixl,am meyeÈ,s lrkak'

² wxY= .uka lsßulska f;dr j tla wxY=jlska hdno wxY=jlg jk mßÈ ;dmh

         .,d hdu ikakhkh kï fõ'

² .uka lrk wxY= u.ska ;dmh tla ;ekl isg ;j;a ;eklg f.k hdu ixjykh

kï fõ'

² úoHq;a pqïNl Yla;s iajrEmfhka ;dmh .uka lsÍu úlsrKh kï fõ'

² tysÈ my; lreKq biau;= lrjkak'

² ikakhkh i|yd udOHhla wjYH nj

² ixjykh i|yd ;r,uh udOHhla wjYH nj

² udOHhla fkdue;s j úlsrKh fydÈka u isÿ jk nj ^Wod (- mD:súh lrd

iQ¾hdf.ka ;dmh ixl%uKh ùu&

² talSh ld,hl § .,d hk ;dm m%udKh ;dmh .,d hdfï YS>%;dj f,i y÷kajd

fokak'

² tallh  J/s =  J s-1 = W ^fjdÜ& nj bÈßm;a lrkak'

² mßjrKh lrk ,o yd fkd lrk ,o ikakhk oKavla ;=<ska ;dmh .,d hk

wdldrh úia;r lrkak'

² mßjrKh lrk ,o ikakdhl oKavla Èf.a ;dmh .,d hdfï YS>%;dj flfrys r`od

mj;sk idOl my; mßÈ y÷kajd fokak'

² yrialv j¾.M,h

² ikakdhlfha È.

² WIAK;aj fjki

² øjHfha iajNdjh
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² tÈfkod cSú;fha úúO wjia:dj, § ;dm ikakhkh m%fhdackj;a f,i odhl lr

.kakd wjia:d u;= lr olajkak'

² úÿ,s bia;%slalfha m;=f,a f,day m;=rla fh§u

² ;=kS f,day nÿka wdydr msiSug fhdod .ekSu

² ikakhkfhka isÿj k ;dm ydksh j<lajd .eksfï Wml%u meyeÈ,s lrkak'

² fmdarKqj, ì;a;s >klï jeä lsÍu

² ì;a;s ueáj,ska ;ekSu

² ì;a;s i|yd ;dm mßjdrl fh§u

² wêYS;d.drj, ̂ cool rooms& ì;a;s b;d >klñka hqla; j ks¾udKh lsÍu

² fldkaäia leghla ±uQ c, ìlrhla r;a lsÍfï § j¾K rgd úisÍu" .sks ue,hla

wjg WKqiqu me;sÍu jeks WodyrK u.ska iajdNdúl ixjykh úia;r lrkak'

² ixjyk YS>%;dj flfrys n,mdk idOl úia;r lrkak'

² mDIaG j¾.M,h

² mDIaG iajNdjh ^r¿ isksÿ nj&

² .,dhk ;r, m%jdyfha YS>%;dj ^iajdNdúl ixjykh" lD; ixjykh &

² mßirh yd jia;=fõ WIAK;ajh w;r fjki ^wu;r WIaK;ajh&

² úlsrKh flfrys n,mdk idOl úia;r lrkak'

² mDIaG j¾.M,h

² mDIAGfha iajNdjh ^r¿" isksÿ nj$ j¾Kh&

² ksrfmalaI WIaK;ajh

² ;dm ixl%duKh yd ine|s iólrK fhdod .ekSu wjYH fkdfõ'

² jdykj, isis,k moaO;sh ;=< ;dm ixl%duK l%u yiqrejd we;s wdldrh úia;r

lrhs'

² WKqiqï fnda;,fha we;s ̂ ßla;l ma,dial=j& ieleiau uekúka úia;r lr ikakhkh"

ixjykh yd úlsrKfhka ;dm ydks ùu wju lsÍug fhdod f.k we;s Wml%u

úia;r lrkak'

² tÈfkod cSú;fha yuq jk ;dm ixl%duKh yd ine¢ m%dfhda.sl .eg¨ i|yd úiÿï

fhdackd lsÍug isiqka fhduq lrkak'
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uQ,sl joka$ixl,am (Key Words)(

² ;dm ixl%duK úê -  Methods of heat transfer

² ikakhkh -  Conduction

² ixjykh -  Convection

² úlsrKh -   Radiation

.=Kd;aul fhojqï (

² mßjdrl øjH" nkaika odylh" WIaK;aj udk" c, n÷ka" óg¾ fldaÿ" iudk

yrialv yd úúO Èf.ka hq;= f,day o~q" úúO yrialfvka hq;a iudk È.e;s f,day

o~q" ;¾fudaia ma,dial=jla ^WKqj;=r fnda;,hla&

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka ks¾Kdhl Wmfhda.S lr .kak'

² ;dm ixl%duK úê i|yka lsÍu

² ;dm ikakhk YS>%;dj flfrys n,mdk idOl ,ehsia;=.; lsÍu

² m%dfhda.sl fh§ïj, § ;dm ikakhk YS>%;dj wvq lr .; yels wdldr fidhd

ne,Su

² m%dfhda.sl fh§ï wdY%S; .eg¨ úi|Su

² úlsrKh u.ska isÿ jk ;dm ydks ùfï YS>%;dj flfrys n,mdk idOl fidhd

ne,Su
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ksmqK;dj 11 ( ;dm ridhkh yd iïnkaO uQ,sl ixl,am .fõIKh lrhs'

ksmqK;d uÜgu 11'1 ( fN!;sl úm¾hdi yd iïnkaO ;dm úm¾hdi mÍCId lsÍu i|yd

;dm ridhkfha uQ,sl ixl,am Ndú; lrhs'

ld,Éfþo ixLHdj # 10

bf.kqï M, #  ² ;dmh" ld¾hh" Yla;sh" moaO;sh" udhsu yd jgmsgdj hk mo w¾:

olajhs'                                  '

² udhsu yryd mod¾: yd Yla;s yqjudre jk moaO;shla újD;

moaO;shla f,i y÷kajhs'

² udhsu yryd Yla;sh muKla yqjudre jk moaO;shla ixjD;

moaO;shla f,i y÷kajhs'

² udhsu yryd mod¾:h yd Yla;sh yqjudre fkd jk moaO;shla

tal,s; moaO;shla f,i y÷kajhs'

² moaO;sfha yd jgmsgdfõ tl;=j úYajh nj m%ldY lrhs'

² ú,Sk ùu" ñoSu" W!¾èjmd;kh" m%;sW!¾èjmd;kh" jdIamSlrKh"

ix>kSNjkh hk fN!;sl úm¾hdi w¾: olajhs'

² wjia:d úm¾hdi ms<sn| wKql uÜgfï ú.%yhl fhfohs'

mdvï ie,iqu i|yd Wmfoia (

² ;dm ridhkh ms<sn| uQ,sl ixl,am ye|skaùu i|yd iqÿiq m%fõYhla ,nd .kak'

² w¾: oelaùï yd WodyrK imhñka ;dmh" ld¾hh yd Yla;sh hk mo meyeÈ,s

lrkak'

;dmh    ( WIaK;aj fjkila fya;=fjka yg .kakd Yla;s m%jdyh

ld¾hh   ( hï ÈYdjla Tiafia jia;=jla p,kh lrjkq msKsi fjk;a

jia;=jlska Yla;s ixl%uKh

Yla;sh   ( n,hla fh§u u.ska jia;=jla p,kh lsÍu jeks ld¾hhla

lsÍug we;s Odß;dj fyda n,h

² WÑ; WodyrK f.kyer olajñka moaO;sh" jgmsgdj yd udhsu hkak y÷kajd

fokak'

moaO;sh  ( úYajfhka wOHhkh i|yd f;dard .kq ,nk fldgi

jgmsgdj ( wOHhkh i|yd f;dard .;a fldgi yer úYajfha fiiq ish,a,

udhsu    ( moaO;sh yd jgmsgdj fjka flfrk mDIaGh

² ld¾hh" Yla;sh yd mod¾:h weiqßka ixjD;" újD; yd tal,s; moaO;s úia;r

lrkak'

² ú,Sk ùu" ñ§u" W!¾èjmd;kh" m%;sW!¾èjmd;kh ̂ deposition&" jdIamSlrKh yd

ix>kSNjkh hk mo meyeÈ,s lrkak'

² ú,Sk ùu fyj;a øùlrKh hkq øjHhl >k wjia:dfõ isg øj wjia:djg

m;a ùug wod< l,dm ixl%uKh wdY%s; fN!;sl l%shdj,shhs'

² ñ§u fyj;a >kSNjkh hkq øjhl WIaK;ajh tys ysudxlhg jvd wvq jQ úg øj

wjia:dfõ isg >k wjia:djg m;aùug wod< l,dm ixl%uKh wdY%s; fN!;sl

l%shdj,shhs'
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² >khla øj l,dmhg m;a fkdù jdhq wjia:djg m;a ùu W!¾èjmd;khhs'

² W!¾èjmd;k l%shdj,shg úreoaO l%shdj,sh m%;sW!¾Ojmd;kh hs" tkï jdhq

wjia:dfõ isg >k wjia:djg ixl%uKh ùuhs'

² øj wjia:dfõ isg jdhq wjia:djg l,dm ixl%uKh ùu jdIamSlrKhhs'

² ix>kSNjkh hkq mod¾:fha fN!;sl wjia:dj jdhq l,dmfha isg øj l,dmhg

m;a ùuhs'  th jdIamSlrKfha m%;súreoaO l%shdj,shhs'

² by; i|yka fN!;sl úm¾hdi yd iïnkaO wKql uÜgfï ú.%yhl fhfokak'

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

² >kSNjkh -  Freezing

² ix>kSNjkh - Condensation

² jdIamSlrKh - Vapourization

² W!¾èjmd;kh -  Sublimation

² m%;sW!¾èjmd;kh -  Deposition

.=Kd;aul fhojqï (

² m%ia;dr lvÞis

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka ks¾Kdhl Wmfhda.S lr .kak'

² ixjD;" újD; yd tal,s; moaO;s y÷kd .ekSu

² fN!;sl úm¾hdi i|yd WodyrK oelaùu

² fN!;sl úm¾hdi ms<sn|j wKql uÜgfï ú.%yhl fhoSu

² ;dm ridhkfha uQ,sl ixl,am ld¾ñl l%shdj,sj, § fhfok wjia:d i|yd ksoiqka

oelaùu
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ksmqK;d uÜgu 11'2 ( m%;sl%shd ;dmh mÍlaIKd;aul j ks¾Kh lrhs'

ld,Éfþo ixLHdj # 07

bf.kqï M, # ² m%;sl%shd ;dmh hkq l=ulaoehs úia;r lrhs'

² ;dmodhl yd ;dmdjfYdaIl m%;sl%shd WodyrK weiqßka meyeÈ,s

lrhs'

² ;dmodhl yd ;dmdjfYdaIl m%;sl%shd wdo¾Ykh lrhs'

² wï,-Niau m%;sl%shd wdY%s; m%;sl%shd ;dmh mÍlaIK weiqßka .Kkh

lrhs'

² m%;sl%shd wdY%s; ;dm úm¾hdi .Kkh lsÍfï § isÿ l< Wml,amk

m%ldY lrhs'

² m%;sl%shdjla wdY%s; ;dm úm¾hdih Yla;s rEmigyklska ksrEmKh

lrhs'

² m%;sl%shd ;dmfha Ndú; WodyrK weiqßka úia;r lrhs'

² m%;sl%shd ;dmh ms<sn| yeoEÍï ffoksl Ôú;fha § yd jev f,dalfha

§ m%fhdackj;a jk nj ms<s.kshs'

mdvï ie,iqu i|yd Wmfoia (

² my; oelafjk ;dmodhl yd ;dmdjfYdaIl m%;sl%shd lsysmhla wdo¾Ykh lrñka

mdvug msúfikak'

ksoiqka( ² NaOH(aq) + HCl(aq)

² CuSO
4
(aq) + Zn(s)

² NH
4
Cl fyda hQßhd fyda .aÆfldaia fyda c,fha Èh lsÍu

² fílska mjqv¾ + isÜßla wï,h

² ridhksl m%;sl%shd wdY%s; j ;dm úm¾hdih isÿ jk nj;a mrsirhg ;dmh uqodyerSu

fyda wjfYdaIKh wkqj m%;sl%shd ñY%Kfha WIaK;ajh fjkia jk nj;a meyeos,s

lrkak'

² ;dmodhl yd ;dmdjfYdaIl m%;sl%shd y÷kajd fokak'

² ridhksl úm¾hdihl § mßirhg ;dmh uqod yßkq ,nkafka kï th ;dmodhl

^Exothermic& m%;sl%shdjla f,i ye¢ka fõ'

² ridhksl úm¾hdihl § mßirfhka ;dmh wjfYdaIKh lrkq ,nkafka kï

th ;dmdjfYdaIl ̂ Endothermic& m%;sl%shdjla f,i ye¢ka fõ'

² m%;sl%shd ;dmh hkq l=ulaoehs úia;r lrkak'

² wï,-Niau m%;sl%shdjl m%;sl%shd ;dmh mÍlaIKd;aul j fiùu i|yd mÍlaIK

ie,eiaula isiqka iu. tl;=j ilia lrkak'

² wjYH oE(

²  2'0 mol dm-3 fidaähï yhsâfrdlaihsâ ²  250 cm3      îlr 2 la
50 cm3 fyda

   2'0 mol dm-3 fmdgEishï yhsâfrdlaihsâ  ²  500 cm3  ñkqï is,skavr 2 la

50 cm3

²  2'0 mol dm-3 khsÜßla wï,h 50 cm3 ² 0-100 0C mrdih we;s

fyda   WIaK;ajudkhla
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   2'0 mol dm-3 yhsâfrdlaf,daßla wï,h 50 cm3

mÍlaIKhg wod< úia;r

îlrhlg 2'0 mol dm-3  fidaähï yhsâfrdlaihsâ 50 cm3 uek f.k tu

ødjKfha WIaK;ajh ^t
1
& igykalr .kak'  fjk;a îlrhlg 2'0 mol dm-3

yhsâfrdlaf,daßla wï,h 50 cm3 uek f.k tys o WIaK;ajh ^t
2
& igyka lr

.kak'  ^Niau ødjKfha WIaK;ajh uekSfuka miq wï, ødjKfha WIaK;ajh
uekSug fmr WIaK;ajudkh fidaod .kak'&  tla îlrhl we;s ødjKh wfklg
tl jr tl;= lr ødjKh ñY% lr  ñY%Kh <`.d jk by< u WIaK;ajh ^t

3
&

igyka lr .kak'
my; i|yka mshjr u.ska ;dm úm¾hdih .Kkh lrkak'
t
1 
iy t

2 
wiudk kï tu WIaK;ajj, idudkH t .kak'

ødjKj, >k;aj 1 g cm-3 f,i Wml,amkh lrkak'
ødjKj, ;dmOdß;d (c) 4.2 J g-1 K-1 nj Wml,amkh lrkak'
(i) wjidkfha ,efnk ødjKfha mßudj = ... cm3

ødjKfha ialkaOh = ... g
WIaK;ajh ke.Su = ... (t

3 
-t) 0C

m%;sl%shdj i|yd ;dm úm¾hdi = ... m c  (t
3 
-t)

= ... J
= ... kJ

(ii) 2 mol dm-3 fidaähï yhsâfrdlaihsâ  ødjKfha mßudj =     ... cm3

2 mol dm-3 yhsâfrdlaf,daßla wï,fha mßudj =     ... cm3

fidaähï yhsâfrdlaihsâ ujq, .Kk =     1$10
yhsâfrdlaf,daßla wï, ujq, .Kk =     1$10

(iii) NaOH(aq) + HCl(aq) 
  

 NaCl(aq) + H
2
O(l)

fidaähï yhsâfrdlaihsâ ujq, 1 la" yhsâfrdlaf,daßla wï, ujq, 1 la
iu`.  m%;sl%shd lr c,h ujq, 1 la idohs'
fidaähï yhsâfrdlaihsâ ujq, 1$10 la yhsâfrdlaf,daßla wï,h ujq,
1$10 la iu`. m%;sl%shd lr c,h ujq, 1$10 la ,nd foa'

(iv) c,h ujq, 1$10 W;amdokh ùfï § we;s jk
;dmúm¾hdih  = ... kJ
^m<uq jk mshjfrys .Kkh lr we;'&
c,h ujq, 1 la W;amdokh ùfï oS we;s jk

;dm úm¾hdih  }  
-13m c(t -t)10

 kJm ol
1000

1' mÍlaIKh i|yd fhdojd f.k we;s ish¨ u ødjK ;kql neúka tajdfha
>k;aj iy úYsIag ;dm Odß;d ms<sfj<ska c,fhys >k;ajhg iy úYsIag ;dm
Odß;djg iudk hhs Wml,amkh lrkak'

2' ùÿre Ndckh wjfYdaIKh lrk ;dmh b;d l=vd h'  tfia u m%;sl%shdj b;d
blaukska isÿ fõ'  tu ksid .Kkh lsÍu ir, lsÍu msKsi" mÍlaIKh l<
Ndckh wjfYdaIKh lr we;s ;dmh yd mßirhg isÿ jQ ;dm ydksh fkd.sKsh
yels ;rï l=vd hhs Wml,amkh lrkak'

² wod< mÍlaIKh isiq lKavdhï ,jd isÿ lrjkak'

² Q mc  iïnkaOh fhdod .ksñka m%;sl%shd ;dmh .Kkh lrkak'

² .Kkfha § isÿ l< Wml,amk idlÉPd lrkak'
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² m%;sl%shdj wdY%s; ;dm úm¾hdih Yla;s rEm igyklska bÈßm;a lrkak'

² ;dmodhl yd ;dmdjfYdaIl m%;sl%shd wdY%s; Yla;s rEmigyka ikaikaokd;aul j

bÈßm;a lrkak'

² m%;sl%shd ;dmfha Ndú; lsysmhla idlÉPd lrkak'

² ;dmodhl yd ;dmdjfYdaIl m%;sl%shdj, § m%;sl%shl yd M, i;=j we;s Yla;sh

fjkia jkafka flfiaoehs meyeÈ,s lrkak'

² ;dmodhl m%;sl%shdjl § mßirhg ;dmh uqod yßk neúka m%;sl%shl i;= Yla;shg

jvd M, i;= Yla;sh wvq h'

² ;dmdjfYdaIl m%;sl%shdjl § mßirfhka ;dmh wjfYdaIKh lrkq ,nk ksid

m%;sl%shl i;= Yla;shg jvd M, i;= Yla;sh jeä h'

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

² m%;sl%shd ;dmh -  Heat of reaction

² ;dm odhl m%;sl%shd -  Exothermic reaction

² ;dm wjfYdaIl m%;sl%shd -  Endothermic reaction

² ;dm úm¾hdi i|yd Yla;s igyk -  Enthalpy diagram

² wï,-Niau m%;sl%shd - Acid-base reaction

.=Kd;aul fhojqï (

² wï, Niau m%;sl%shdj, ;dm úm¾hdih ks¾Kh lsÍug wod< ridhk øjH yd

WmlrK

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² ksoiqka olajñka ;dmodhl yd ;dmdjfYdaIl m%;sl%shd úia;r lsÍu

² wï,-Niau m%;sl%shdjl ;dm úm¾hdih ks¾Kh lsÍu i|yd mÍlaIKhla ie,iqï

lsÍu

² wï,-Niau m%;sl%shdjl ;dm úm¾hdih .Kkh lsÍu

Yla;sh       Yla;sh

m%;sl%shl         M,

   M,        m%;sl%shl

^i&  ;dmodhl m%;sl%shd ^ii& ;dm wjfYdaIl m%;sl%shd

    i|yd Yla;s igyk     i|yd Yla;s igyk

>

<

>

<
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ksmqK;dj   12 ( pd,l ridhk úoHdfõ uQ,sl ixl,am Ndú;fhka m%;sl%shd YS>%;dj

md,kh lrhs'

ksmqK;d uÜgu 12'1 ( ridhksl m%;sl% shdjl YS>%;dj flfrys n,mdk  idOl

mÍCIKd;aulj ks¾Kh lrhs'

ld,Éfþo ixLHdj # 10

bf.kqï M, # ² hï úm¾hdihl tall ld,hla ;=< isÿ jk fjkia ùu YS>%;dj

f,i m%ldY lrhs'

² øjH m%udKfha fjkia ùu m%;sl%shd YS>%;dj uekSfï uQ,sl

idOlhla f,i olajhs'

² YS>%;dj iei£fï § øjH m%udKh fyda idkaøKh fyda u; r|d

mj;sk fjk;a .=Khla Ndú; l< yels nj meyeÈ,s lrhs'

² m%;sl%shd YS>%;dj wOHhkh lrkq msKsi ld,h ueksh yels fifuka

isÿ jk ridhksl m%;sl%shd f;dard .kshs'

² m%;sl%shdjl YS>%;dj flfrys n,mdk idOl WIaK;ajh" idkaøKh

^mSvkh&" fN!;sl iajNdjh ̂ m%;sl%shlj, mDIaÁl j¾.M,h& yd

W;afm%arl kï lrhs'

² ridhksl m%;sl%shdjl YS>%;dj flfrys WIaK;ajfha n,mEu

wdo¾Ykh lrhs'

² m%;sl%shdjl YS>%;dj flfrys idkaøKfha n,mEu fmkaùu i|yd

WodyrK imhhs'

² m%;sl%shdjl YS>%;dj flfrys fN!;sl iajNdjh ̂mDIaÁl j¾.M,h&

n,mdk wdldrh wdo¾Ykh lrhs'

² iucd;Sh iy úIucd;Sh W;afm%arl u.ska m%;sl%shd YS>%;dj fjkia

ùu wdo¾Ykh lrhs'

mdvï ie,iqu i|yd Wmfoia (

² yels ;rï iajdNdúl WodyrK imhñka mßirfha i sÿ jk ixiso aê"

laIKsl$fláld,Sk$È.=ld,Sk f,i j¾.SlrKh lrñka mdvug msúfikak'

² ;U f,dayh yd iskala f,dayh fjka fjka j o< jYfhka 50] HNO
3
 wï,hg oud

m%;sl%shd YS>%;dfõ fjki fmkakqï lrkak'

² CuSO
4
 ødjKhlg iskala lene,a,la oud ødjKfha j¾K fjkia ùu fmkakqï

lrkak' ødjKfha idkaøKfhys ñkqula f,i j¾Kh fhdod .; yels fyhska

YS>%;dj iei£fï § j¾K fjki ie,els,a,g .; yels nj idlÉPd lrkak'

² talSh ld,hl § isÿ jk idkaøKfha fjkia ùu m%;sls%hdjl YS>%;dj f,i w¾:

±laúh yels ^m%;sl%shl idkaøKh wvq ùu fyda M, idkaøKh jeä ùu f,i&  nj

isiqka iu`. idlÉPd lrkak'

² idudkHlrKh lrk ,o my; ridhksl m%;sl%shdfõ

aA bB cC dD  
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A m%;sl%Shlfha idkaøKh fjkia ùfï YS>%;dj }  
AC

t




 f,i fyda

D m%;sl%Shlfha idkaøKh fjkia ùfï YS>%;dj }  DC

t




 nj wjl,k ix.=Klh

weiqßka meyeÈ,s lrkak'

² m%;sl%shdjl YS>%;dj flfrys n,mdk my; i|yka idOl ms<sn| j isiqka iu`.

idlÉPd lrkak'

² WIaK;ajh

² idkaøKh ̂ mSvkh&

² fN!;sl iajNdjh ^m%;sl%shlj, mDIaÁl j¾.M,h&

² W;afm%arl ^iucd;Sh fyda úIucd;Sh& nj úia;r lrkak'

² tu idOlj, n,mEu ksÍlaIKh lsÍu i|yd my; i|yka mÍlaIK isÿ lrkak'

² m%;sl%shdjl YS>%;dj flfrys WIaK;ajh n,mdk nj fmkaùu i|yd rEm igyfka

oelafjk wdldrhg wegjqu ilid moaO;sj, WIaK;ajh muKla úp,kh lrñka

wksl=;a idOl ksh; j ;nd m%;sl%shdj isÿ lrjkak'

3 3
2 4

3 3
4

3 3
2 2 4

1.0  mol dm  H SO  10.0 cm

0.01  mol dm  KMnO  10.0 cm

0.01  mol dm  Na C O  25.0 cm







² mÍlaIKfha ksÍlaIK mokï lr .ksñka m%;sl%shd YS>%;dj flfrys WIAK;ajfha

n,mEu ms<sn| ks.ukhlg t<efUkak'

² m%;sl%shdjl YS>%;dj flfrys idkaøKh n,mdk nj fmkaùu i|yd  rEm igyfka

oelafjk mßÈ wegejqula ilia lr msßisÿ lrk ,o 2 cm È. ue.akSishï má lene,s

folla tl;= lrkak' k< follg c,h 10 cm3 ne.ska f.k tl k<hlg HCI

ìxÿ folla o wfklg ìxÿ y;rla o oud mÍlaIKh lr n,kak'  ̂ fuys wfkl=;a

idOl ksh; j ;nd idkaøKh muKla fjkia lrkak&

² ksÍlaIK mokï l r.ksñka m%;sl%shd YS>%;dj flfrys idkaøKfha n,mEu ms<sn|

ks.ukhlg t<efUkak'

² m%;sl%shdjl YS>%;dj flfrys m%;sl%shlj, fN!;sl iajNdjh ^mDIaÀl j¾.M,h&
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n,mdk nj fmkaùu i|yd

² CaCO
3
 leg iy CaCO

3
 l=vq iudk ialkaO fjk fjk u mÍlaIK k<

follg .kak'

² k< folg u tl u idkaøKh we;s ^Wod# 0.01 mol dm-3 HCl(aq) & wï,

iudk mßud tl;= lrkak'

² mÍlaIK k, fol u c, ;dmlhl ;nkak'

² jdhq msgùfï fõ.j, fjki ksÍlaIKh lrkak'

² c, ;dml ;=< ;eîfï wjYH;dj wjOdrKh lrkak'

² mÍlaIKfha ksÍlaIK mokï lr .ksñka m%;sl%shd YS>%;dj flfrys fN!;sl

iajNdjfha n,mEu ms<sn| ks.ukhlg t<efUkak'

² W;afm%arl hkq m%;sl%shdjl YS>%;dj jeä lrkq ,nk yd m%;sl%shdjg iyNd.S jqj o

ridhksl úm¾hdihlg ,la fkd jk øjH nj;a" iucd;Sh yd úIucd;sh hkqfjka

W;afm%arl j¾. folla we;s nj;a idlÉPdjla weiqßka fmkajd fokak'

² iucd;Sh W;afm%arl

m%;sl%shl iy W;afm%arl tl u l,dmfha mj;S kï tu W;afm%arl iucd;Sh

W;afm%arl f,i ye|skafjk nj isiqkag wjOdrKh lrkak'

Wod( 1' ( )
2 2 2 22 ( ) ( ) 2 ( ) NaOH aqH O aq O g H O l

2' ( )
2 2 32 ( ) ( ) 2 ( )NO gSO g O g SO g 

² úIucd;Sh W;afm%arl

W;afm%arl yd m%;sl%shl tlsfklg fjkia l,dmj, mj;sk úg tajd úIucd;Sh

W;afm%arl f,i ye|skafjk nj isiqkag wjOdrKh lrkak'

Wod( 1' 2 ( )
2 2 2 22 ( ) 2 ( ) ( ) MnO sH O aq H O l O g

2' 2 5 ( )
2 2 32 ( ) ( ) 2 ( )V O sSO g O g SO g 

² ridhksl m%;sl%shdjl YS>%;dj flfrys W;afm%arl n,mdk nj  mÍlaId lsÍu i|yd"

² lelEreï k< ;=klg zmßud 20Z H
2
O

2
 10.0 cm3 ne.ska .kak' ^zmßud 20Z

hkafkka woyia jkafka iïu; WIaK;ajh yd mSvkfha § H
2
O

2
 ødjKfha tall

mßudjlska O
2
 jdhq zmßud 20Z la ,efnk nj hs'&

² m<uq k<hg c,h 5.0 cm3 o fojk k<hg 0.1 mol dm-3 NaOH ødjKh 5.0

cm3 o f;jk k<hg MnO
2
 l=vq iaj,amhla o tl;= lrkak'

² k< ;=fkys jdhq nqnq¨ msgùfï YS>%;d ii|kak'

² H
2
O

2 
úfhdack m%;sl%shdj i|yd NaOH iucd;Sh W;afm%arlhla f,i;a"

MnO
2 
úIucd;Sh W;afm%arl f,i;a l%shd l< nj m%ldY lrkak'

² m%;sl%shd YS>%;dj flfrys W;afm%arlj, n,mEu ms<sn| ks.ukhlg t<efUkak'

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

² m%;sl%shd YS>%;dj -  Reaction rate

² iucd;Sh W;afm%arl -  Homogeneous catalyst

² úIucd;Sh W;afm%arl - Heterogeneous catalyst

.=Kd;aul fhojqï(

² by; úia;r l< mÍlaIK I, II, III yd IV isÿ lsÍug wjYH ridhk øjH yd

úoHd.dr WmlrK
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we.hSu yd ;lafiarelrKh i|yd Wmfoia (

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

² m%;sl%shdjl YS>%;dj úia;r lsÍu

² m%;sl%shdjl YS>%;dj ñksh yels wdldr úia;r lsÍu

² fok ,o o;a; weiqßka m%;sl%shdjl YS>%;dj .Kkh lsÍu

² m%;sl%shd YS>%;dj flfrys idkaøKh" WIaK;ajh" fN!;sl iajNdjh yd W;afm%arl

hk idOlj, n,mEu mÍlaIKd;aul j fmkaùu

² ridhk øjH yd úoHd.dr WmlrK Ndú;h ms<sn| ksjerÈ l=i,;d m%o¾Ykh lsÍu

² m%;sl%shd YS>%;dj flfrys n,mdk idOl WÑ; mßÈ yiqrjñka m%;sl%shd YS>%;dj

md,kh flfrk wjia:d i|yd ksoiqka oelaùu
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ksmqK;d uÜgu 12'2 ( ridhksl m%;sl%shdjl YS>%;dj flfrys n,mdk idOl úia;r lsÍu

i`oyd pd,l ridhk úoHdfõ uQ,sl ixl,am Ndú; lrhs'

ld,Éfþo ixLHdj # 10

bf.kqï M, # ² ;ks mshjr m%;sl%shdjla hkq l=ulaoehs úia;r lrhs'

² ;ks mshjr m%;sl%shdjla wdY%s; j m%;sl%shd LKavdxlhg tosß j

Yla;sh m%ia;dßl j bosßm;a lrhs'

² il%shk Yla;sh y÷kajhs'

² m%;sl%shdjla isÿ ùug imqrd ,sh hq;= wjYH;d kï lrhs'

² wKq .eàu" wKq WÑ; osYdk;shlska hq;= j .eàu yd .efgk wKq

il%shk Yla;sh blaujd ;sîu m%;sl%shdjla iïmQ¾K ùug imqrd,sh

hq;= wjYH;d nj m%ldY lrhs'

² m%;sl%shdjla isÿ ùug imqrd ,sh hq;= wjYH;d ;Dma; lsÍu flfrys

WIaK;ajh" idkaøKh" W;afm%arl iy fN!;sl iajNdjh hk

idOl n,mdk wdldrh úia;r lrhs'

² nyq mshjr m%;sl%shdjla úia;r lrhs'

   ²  m%;sl%shdjl fõ. ks¾K mshjr  meyeos,s lrhs'

mdvï ie,iqu i|yd Wmfoia (

² m%;sl%shdjla mshjr tllska fyda lsysmhlska isÿ úh yels nj fmkajd § mdvug

wdrïNhla ,nd .kak'

² ;ks mshjrlska muKla isÿ jk m%;sl%shd ;ks mshjr m%;sl%shd ̂ uQ,sl m%;sl%shd& f,i

ye¢kafjk nj meyeÈ,s lrkak'

² m%;sls%shdjla isÿ ùug Yla;sh wjYH nj fmkajd fokak'

² ;ks mshjrlska isÿ jk m%;sl%shdjlg WodyrK f,i

2( ) ( ) ( ) ( )Na g Cl g NaCl g Cl g    bÈßm;a lr th ;dmdjfYdaIl

m%;sl%shdjla nj i|yka lrkak'

² fuu m%;sl%shdjg wod< m%;sl%shd LKavdxlhg tosrs j Yla;sh m%ia;dßl j ksrEmKh

l< yels nj úia;r lrkak'

² il%shk Yla;sh yd il%shk ixlS¾Kh y÷kajd fokak'

² il%shk Yla;sh hkq M, ksmoùu i|yd ix>Ügkh jk wKqj,g ;sìh hq;= wju

Yla;sh nj;a th Yla;s ndOlhla jk w;r tys úYd,;ajh ta ta m%;sl%shdjg wkkH

jQ w.hla .kakd nj;a meyeÈ,s lrkak'

² m%;sl%shdjla isÿ ùug my; i|yka wjYH;d imqrd,sh hq;= nj isiqka iu`. idlÉPd

lrkak'

² m%;sl%shlwKq ix>Ügkh úh hq;= h'

² wKq WÑ; ÈYdk;shla iys; j .eáh hq;= h'

² il%shk Yla;sh blau jQ wKq .eáh hq;= h'

² m%;sl%shd YS>%;dj flfrys WIaK;ajh" idkaøKh" W;afm%arl yd m%;sl%shlj, fN!;sl

iajNdjh n,mdk wdldrh úia;r lrñka idlÉPdjla fufyh jkak'
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² m%;sl%shdj,ska nyq;rh" ir, f,i fmfkk m%;sl%shd mjd" mshjr lsysmhlska isÿ

w;r tajd nyq mshjr m%;sl%shd hkqfjka ye¢kafjk nj meyeÈ,s lrkak'

² ridhksl m%;sl%shdjla mshjr lsysmhlska isÿ jk nj wdï,slD; fmdgEishï

vhsfl%dafïÜ ødjKhlg yhsv%cka f*frdlaihsâ tl;= lsÍfuka fmkajd fokak'

² nyq mshjr m%;sl%shdjl fõ.h ks¾Kh lrkafka fifuka u isÿ jk m%;sl%shdj u.ska

nj meyeÈ,s lrkak'

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

² ;ks mshjr m%;sl%shd - Single step reaction

² il%shk Yla;sh - Activation energy

² il%shk ixlS¾Kh - Activated complex

² nyq mshjr m%;sl%shd - Multi step reaction

² fõ. ks¾K mshjr - Rate determining step

.=Kd;aul fhojqï (

mÍlaIK i|yd wjYH ridhk øjH yd úoHd.dr WmlrK

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka ks¾Kdhl Wmfhda.S lr .kak'

² ;ks mshjr m%;sl%shdjla Yla;s igykl ksrEmKh lsÍu

² m%;sl%shdjla isÿ ùug ;sìh hq;= wjYH;d úia;r lsÍu

² m%;sl%shdjla isÿ ùug ;sìh hq;= wjYH;d n,mdk wdldrh meyeÈ,s lsÍu

² nyq mshjr m%;sl%shd úia;r lsrSu
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ksmqK;dj 13 ( ldnksl ixfhda." ffcjdKqj, jHQyh" jeo.;alu yd Ndú;

.fõIKh  lrhs'

ksmqK;d uÜgu 13'1 # ldnksl ixfhda. iy ffcj moaO;s i|yd jeo.;a ls%hdldÍ ldKav

y÷kd .kshs'

ld,Éfþo ixLHdj # 05

bf.kqï M, # ² ldnksl ixfhda. y`ÿkajhs'
² ffcj ridhk úoHdj yd ffcjdKq y÷kajhs'
² ldnksl ixfhda. iy ffcj ridhksl wKq w;r we;s

iïnkaO;dj idlÉcd lrhs'

² ffcj ridhksl wKqj, we;s l%shdldÍ ldKav jk -OH , -NH
2

-COOH ,-CHO, -COR , y÷kd .kshs'

² l%shdldÍ LKavj, wdfõKsl ,laIK ,ehsia;= .; lrhs'

mdvï ie,iqu i|yd Wmfoia (

² >k" øj iy jdhQj,g wh;a jk ldnka wvx.= ixfhda. .ek isiqkaf.ka úuid

mdvug  msúfikak'

² ldnka wdj¾;s;d j.=fõ fojk wdj¾;fha y;rjk ldKavhg wh;a jk w;r" thg

ia:dhS legdhk fyda wekdhk iE§ug yelshdjla we;s neúka whksl ixfhda.

fkdidok nj meyeÈ,s lrkak'

² ldnka b;d ia:dhS jQ iyixhqc nkaOk y;rla we;s lsÍu ;=<ska wKql ixfhda.

iE§ug we;s yelshdj idlÉPd lrkak'

² ldnka ldnka iuÕ o ldnka fjk;a uq,øjHj, mrudKq ^ H, O, S, P, N, ye,ck&

iuÕ o ;ks nkaOk ̂ C-C&"  oaú;aj nkaOk ̂ C=C& fyda ;s%;aj nkaOk ̂ CC& idok

nj myokak' fufia idok wKql ixfhda.j, § ldnka mrudKq úúO .Kkska

tlsfkl yd ne`§ odu fyda pl% jYfhka ia:dhs" úYd, ixfhda. .Kkla iE§ug

we;s yelshdj ldnka i;= úfYaI yelshdjla nj meyeÈ,s lrkak'

² ldnka yd yhsv%cka tl;= ù iEfok ixfhda. l=,lh yhsfv%dldnk f,i y÷kajk

nj meyeÈ,s lrkak'

² ldnkaj, nkaOk iE§fï úúO;ajh fya;=fjka Ôj jia;= j, wvx.= fndfydaa

ffcjdKq ldnksl ixfhda. nj WodyrK foñka meyeÈ,s lrkak'

ldfndayhsfâ%g" fm%daàk" ,smsv yd kshqla,sla wï,

² ffcj ridhk úoHdj hkq ffi," mgl yd wjhj moaO;s hk Ôjfha ixúOdk

uÜgï ks¾udKh ùug odhl ù we;s ldnksl ixfhda. ms<sn| yeoEÍu nj isiqkag

meyeÈ,s lrkak'

² ffcj moaO;sj, isÿ jk øjH yd Yla;s mßj¾;k ms<sn| fmr oekqu úuikak'

² ffcj ls%hdj,s yd iïnkaO mod¾: ms<sn|j;a" ta wkqj isÿ jk mod¾: yd Yla;s

úm¾hdi ms<sn|j;a yodrk úIh lafIa;%h f,i ffcjridhkh ye¢kaúh yels nj

wjOdrKh lrkak'
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² m%NdixYaf,aIK ls%hdj,sh u.ska Ydlj,g ldnka ,efnk nj;a " Ydl wdydrhg

.ekSfuka i;a;aj foay ;=<g ldnka ,efnk nj;a meyeÈ,s lrkak'

² ffcjdKq  ;=< olakg  ,efnk  úfYaIs; jQ ls%hdldÍ ldKav f,i  -OH ,  -NH
2 
,

-COOH , -CHO,  -COR y÷kajd fokak'

² úoHq;a iDK;dj" wdï,sl nj" NdIañl nj WodiSk nj olajk ls%hdldÍ ldKav

y÷kajd fokak'

² yhsv%cka nkaOk y÷kajd foñka tajd iE§ug we;s yelshdj idlÉPd lrkak'

² iy ixhqc nkaOk idok mrudKq folla tlsfklg fjkia jQ úg §" nkaOkfha

úoHq;a RK;d fjkila we;s ù úoHq;a RK;dj jeä mrudKqj foig bf,lafg%dak

hq., wdl¾IKh ùfuka nkaOkh O%eùlrKh jk nj meyeÈ,s lrkak'

² nkaOk iajNdjh wkqj wKqfõ yevh o fjkia jk nj úia;r lrkak'

² úoHq;a RK;d fjki l=vd jQ úg §" wKq ks¾O%eùh nj meyeÈ,s lrkak'

² O%eùh wKq O%eùh ødjlj, Èh jk nj;a ks¾O%eùh wKq ks¾O%eùh ødjlj, Èh jk

nj;a ''Like dissolve like'' ixl,amhg wkqj meyeÈ,s lrkak'

² c,h O%eùh wKqjla nj;a" fndfyda O%eùh ffcjdKq c,fha Èh jk nj;a meyeÈ,s

lrkak'

Wod# .aÆfldaia" ,elaála wï,h" kHIaál wï,

² iuyr ffcjdKq " whk f,i mej;Sfuka c,fha ødjH;djg fya;= jk nj kshqla,sla

wï," weuhsfkda wï, wdOdrfhka meyeÈ,s lrkak'

² O%eùh wKqj, øjdxl" ;dmdxl by< nj meyeÈ,s lrkak'

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

² ffcj ridhk úoHdj - Biochemistry

²  ldnksl ixfhda. - Organic Compounds

²  ls%hdldrS ldKav - Functional Groups

² úoHq;a iDK;dj - Electro negativity

² O%eùlrKh - Polarization
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we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka ks¾Kdhl Wmfhda.S lr .kak'

² ldnksl ixfhda. ye|skaùu

² ffcj ridhk úoHdj ye|skaùu

² ldnksl ixfhda. yd ffcj ridhksl .=K w;r we;s iïnkaO;dj úia;r lsÍu

² ffcj ridhksl wKqj, we;s ls%hdldÍ ldKav y÷kd .ekSu
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ksmqK;d uÜgu 13'2 # ldfndayhsfâ%gj, jHQyh .fõIKh lrhs'

ld,Éfþo ixLHdj # 05

bf.kqï M, # ² ldfndayhsfâ%g y÷kajd tajd fudfkdielrhsv" vhsielrhsv yd

fmd,sielrhsv f,i WodyrK foñka j¾. lrhs'

² ldfndayhsfâ%ghl wvx.= ix>gl uQ,øjH yd úfYaIs; ldKav

kï lrhs'

²  vhsielrhsv yd fmd,sielrhsvj, wka;¾.; .a,hsfldisäl

nkaOk y÷kd .kshs'

² fnkälaÜ yd f*a,sx ødjK Ndú;fhka ir, iSks y÷kd .kshs'

² whäka ødjKh Ndú;fhka msIagh y÷kd .kshs'

² ldfndayhsfâ%gj, ,dlaIKsl .=K úia;r lrhs'

² ldfndayhsfâ%gj, ld¾ñl Ndú; ms<sn| j idlÉPd lrhs'

mdvï ie,iqu i|yd Wmfoia  #

² ffcj moaO;sj, yuq jk ffcùh ls%hd yd odhl jk wKq ffcjdKq fõ'  ffcj

ls%hdj,s yd iïnkaO ffcjdKq m%Odk jYfhka ldfndayhsfâ%g" fm%daàk" ,smsv yd

kshqla,sla wï, f,i j¾. flfrk nj meyeos,s lrkak'

² úgñka yd Lksc ,jK o Ôj ls%hd i|yd úfYaI jeo.;alula Wiq,k w;HjYH øjH

nj meyeos,s lrkak'

² ffcj moaO;s yd iïnkaO jeo.;a ixfhda. l=,lhla jk ldfndayhsfâ%g hkq

l=ula oehs úia;r lrkak'

² ldfndayhsfâ%g hkq yhsfv%dlais,a ldKav (-OH) nyq, pl%Sh we,aäyhsv fyda lSfgdak

jk w;r c,h iu. m%;sls%hd lsÍfuka tlS ixfhda.j,g kej; ì| fy,sh yels

ixfhda. f,i ye¢kaúh yels nj isiqkag meyeos,s lrkak'

² ldfndayhsfâ%g keue;s ixfhda. ldKavh fudfkdielrhsv" vhsielrhsv"

T,sf.dielrhsv yd fmd,sielrhsv f,i j¾.SlrKh lsrSug isiqka fhduq lrkak'

² fudfkdielrhsv" vhsielrhsv yd fmd,sielrhsv lsysmhla i|yd ksoiqka o"  tajdfha

jHQy o" nkaOk iajNdjh o" ls%hdldÍ ldKav o bÈßm;a lrkak'

² ldfndayhsfâ%g pl%Sh jYfhka nyq wjhúl jQ uoHidÍh  (-OH)   ldKav iys;

we,aäyhsv fyda lSfgd ldKav we;s ixlS¾K nj;a" tajdfha fmdÿ iQ;%h (CH
2
O)

n

nj;a meyeÈ,s lrkak'

² fudfkdielrhsv hkq" ;j ÿrg;a c, úÉfþokh fldg ir, wldrhlg fnod

oelaúh fkd yels ir, iSks nj y÷kajkak'

² ir, u fudfkdielrhsvh .aÆfldaia jk w;r" th pls%h fyda pl%sh fkd jk odu

jYfhka ksrEmKh l< yels nj myokak' .aÆfldaiaj, ldnka wKq 6 la we;s w;r

ta tla tla ldnka wKqfõ uoHidr ldKavhla mj;sk nj;a" tla fl<jrl CH
2
OH

ldKavhla o  wfkla fl<jr we,aäyhsv fyda lSfgdak ldKavhla mj;sk nj;a

fmkajd fokak'



98

 ;dlaIKfõoh i|yd úoHdj

 .=re ud¾f.damfoaY ix.%yh       12 fY%aKsh

² we,aäyhsv ldKavhla we;s ixfhda. we,afvdai f,i;a lSfgdak ldKavhla we;s

ixfhda. lSfgdai f,i;a y÷kajk nj;a meyeÈ,s lrkak'

Wod # we,afvdai - .aÆfldaia " lSfgdai - *Dlafgdaia

     újD; odu pl%Sh ixfhda.

iajdNdúl j mj;sk meKs riska jeä u iSks j¾.h *Dlafgdaia fõ' újD; odu

wdldrhg fkdmj;S'

D - fructose    α- D - fructose  β- D - fructose

² fudfkdielrhsv wKq folla tl;= ù iEfok wKq vhsielrhsv jk nj iy

fudfkdielrhsv wKq folla w;r iEfok nkaOkh .a,hsfldisäl nkaOk f,i

y÷kajk nj meyeÈ,s lrkak'

      Wod #  1' fuda,afgdaia wKqj iEfok wdldrh

  (14) nkaOkh iEfok wdldrh

2

2

       CH OH
        |
C O
        |
OH C H
        |
H C OH
        |
H C OH
        |
       CH OH



 

 

 

1

2

6

5

4
3

1

2

6

5

4
3

1

2

6

 5

4

  3

1

2

6

5

4

3

         α-D - glucose      α-D - glucose Moltose
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2' iqlafrdaia wKqj iEfok wdldrh

² idudkH iSks f,i y÷kajk Wla meKsj,ska ksmojk fïi iSks fyj;a  table suger

iqlafrdaia nj isiqkag mjikak'

² iqlafrdaia c, úÉfþokfhka iu ujq, m%udKj,ska .aÆfldaia yd *Dlafgdaia ,efnk

nj o *Dlafgdaiaj, meKs ri nj .aÆfldaiaj,g jvd jeä nj o mjikak'

² fï f,i u vhsielrhsvhla jk ,elafgdaia c, úÉfþokfhka .e,elafgdaia iy

.aÆfldaia ,efnk nj meyeÈ,s lrkak'

² ir, iSks wKq rdYshla tl;= ùfuka fmd,sielrhsv iEfok nj meyeÈ,s lrkak'

Wod #

1' msIagh

² Ydlj, Yla;sh .nvd lrkqfha msIagh f,i jk w;r tajdg ksoiqka f,i

weuhsf,daia yd weuhsf,dfmlaàka bÈßm;a lrkak'

² weuhsf,daia

α- .a,hsfldisäl nkaOkj,ska .aÆfldaia wKq 200 lg wêl m%udKhla

iuÕ nef|ñka ks¾udKh jk f¾Çh nyq wjhúlhla jk nj;a fïjdfha

α (1-4& nkaOk j¾.h mj;sk nj;a meyeos,s lrkak'

² weuhsf,dfmlaàka

α- .a,hsfldisäl rdYshla tl;= ù ks¾udKh jQ YdLkh jQ nyq wjhúlhla

jk nj;a" fïjdfha YdLkh jQ oduj, α (1-6& nkaOk j¾.h o m%Odk odufha

α (1-4& nkaOk j¾.h o mj;sk nj meyeos,s lrkak'
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2' fi,shqf,daia

² Ydl ffi, ì;a;sfha iq,n j olakg ,efnk" .aÆfldaia wKq ñ,shk .Kkla

tl;= j iEÿK f¾Çh nyq wjhúlhla nj o fuys   β (1-4& nkaOk j¾.h mj;sk

nj o meyeos,s lrkak'

3' .a,hsfldcka

² i;=ka ;=< Yla;sh .nvd lrk wdldrh jk nj;a" jeä jYfhka YdLkh ù

we;s w;r weuhsf,dfmlaàka wKq nyq, j mj;sk nj;a mjikak'

² ldfndayhsfâ%g wKqj,g úfYaIs; jQ uQ,øjH yd ldKav y÷kd .ekSug  isiqka fhduq

lrkak'

² ir, iSks y÷kd .ekSfï mÍlaId my; i|yka mshjr wkq.ukh lrñka isÿ lsrSug

isiqka fhduq lrkak'

² mÍlaId k<" .a¨fldia" m,;=re hqI" uqx weg" lrj," ud.ßka" n;a" fidahd fndaxÑ"

ud¿" fmd,a" n;," fgd*shla jeks wdydr j¾. lsysmhla" fnkälaÜ ødjKh iy

nkaika odylhla fyda iamS%;= ,dïmqjla imhd .kak'

² by; i|yka wdydrj,ska iaj,amh ne.ska fjka fjka j f.k wjYH mßÈ l=vq

lr fyda wUrd fyda mÍlaId k<j,g oud c,fha Èh lr fmrd meyeÈ,s ødjKhla

,nd.kak'

² tu ødjKj,ska iaj,amh ne.ska fjk fjk u mÍlaId k<j,g f.k tajdg

ks,a meye;s fnkälaÜ ødjKfhka iaj,amh ne.ska tl;= lr r;a lrkak'

² ksÍlaIK jd¾;d lrkak'

fnkälaÜ ødjKh iu`.  r;a lsÍfï § j¾K úm¾hdihlska wk;=re j .fvd,a

r;= meye;s wjlafIamhla oel .; yels kï" tu wydrfha ir,  iSks wvx.= nj

ks.ukh l< yels h' ̂ ir, iSks iaj,am m%udKhla we;s úg ødjKh ly fyda

fld< fyda meyehla .kS&'
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² msIagh y÷kd .ekSfï mÍlaIdj i|yd my; i|yka mshjr wkq.ukh  lsrSug isiqka

fhduq lrkak'

² by; ls%hdldrlfuys fhdod .;a wdydr øjH" iqÿ ms`.ka .fvd,la iy whäka

ødjKh imhd .kak'

² tla tla wdydr j¾.fhka iaj,amh ne.ska" iqÿ ms̀.ka .fvd, u; ;nd tu wdydr

øjH u;g ÿUqre meye;s whäka ødjKfhka ìxÿ lsysmhla tla lrkak'

² ksÍlaIK jd¾;d lrkak'

whäka ødjKh iu`. wdydrh ks,aoï j¾Khla fmkajhs kï tu wdydrfha

msIagh wvx.= nj ks.ukh l< yels h' tkï msIagh whãka ødjKh iu`.

wdfõKsl ks,a" oï j¾Khla ,nd fohs'

² Rcqj u ldfndayhsfâ%g;a" ke;fyd;a tajdfhka jHq;amkak lrkq ,nkq ksIamdok;a

ffoksl Ôú;fha oS yd jev f,dalfha § m%fhdackhg .kakd nj meyeÈ,s lrkak'

² ffcj f,dalfha ldfndayhsâf¾gj, my; i|yka jeo.;a lreKq ms<sn| j isiqka

iu. idlÉPdjla fufyhjkak'

² Yla;sh iemhSu

.a¨fldaia jeks ldfndyhsfâ%g ffi, ls%hdldß;ajhg wjYH Yla;sh yd wuqøjH

imhkq ,nk øjH f,i;a ls%hd lrkq ,nhs'  i;=kaf.a .a,hsfldcka f,i ye¢kafjk

fmd,sielrhsv wdldrh;a"  Ydlj, msIagh f,i ye¢kafjk fmd,sielrhsv wdldrh;a

jYfhka Yla;sh .nvd lrk nj wjOdrKh lrkak'

² ldfndayhsâf¾gj,ska Yla;sh iemhSu fya;=fjka" Yla;sh W;amdokh i|yd

fm%daàk Ndú; ùu je<fla' tfyhska foay mgl f.dvke.Su" w,q;A jeähd lsÍu

yd kv;a;=j wdoS ld¾h ioyd fm%daàk fhdod .ekSug yels fõ'

² iakdhq mgl hdukhg ldfndyhsâf¾g wjYH fõ' fud<hg Yla;sh imhk

tlu Yla;s m%Njh ldfndayhsâf¾g fõ'

² we;eï ldfndyhsâf¾g" wka;%fha wdydr ÔrKhg WmldÍ jk nelaàßhdj,

j¾Okh W;af;ackh lrhs'

² we;eï ldfndayhsâf¾gj, ;ka;=uh øjH nyq, j wvx.= fõ' tu ;ka;= u,

noaOh j<lajhs' ms<sld" Èhjeähdj yd yDo frda. wjodku wvq lrhs'

² fïo mßjD;a;Sh ukd f,i isÿ ùug ldfndyhsâf¾g meje;Su wjYH fõ'

² úúO ffcj ixYaf,aIK m%;sls%hdj, § fudfkdielrhsv Ndú; fõ'

² jHQyd;aul ix>gl ;ekSug ldfndayhsâf¾g wjYH fõ'

ksoiqka ( i;a;aj foayfha ^wdf;%dfmdavdjka yd È,Srj, jHQyd;aul øjHhla

    f,i& lhsáka" Ydl foayfha fi,shqf,daia

² Ôúhl=f.a ixfiapkh" úlikh" reêrh leá .eiSu yd m%;sYla;slrK moaO;sfha

ls%hdldÍ;ajh wdÈh i|yd ldfndyhsâf¾g yd úlrKh jQ ldfndyhsâf¾g

wjYH h'

² fïo TlaislrKh i|yd o ldfndyhsâf¾g wjYH fõ'

² jev f,dalfha § ldfndayhsâf¾gj, jeo.;alu ms<sn|j isiqka iu. idlÉPdjla

fufyhjkak'

² fndfyda lvodis j¾." ldâfndaâ" lmq yd ,skka fros ksmojkqfha

fi,shqf,daiaj,sks'
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² fi,shqf,daia úksúo fmfkkiq,q ;=kS mg, j¾.hla jk fif,daf*aka njg;a"

fros ksmoùug fhdod .kakd f¾fhdka keue;s ;ka;= njg;a mßj¾;kh lrkq

,nhs'

² c,h wjfYdaIKh lrkq ,nk øjH ^Sponge&" ksmoùug o fi,shqf,daia Ndú;

flf¾'

² ÿï rys; fjä  fnfy;a j¾.hla jk fi,shqf,daia khsfÜ%Ü ̂khsfg%d fi,shqf,daia&

ksmoùug;a" Ñ;%mg yd PdhdrEmlrKh i|yd fhdod .kakd fi,shqf,dhsâ mg,

ksmoùfï mokï øjHhla f,i;a fi,shqf,daia Ndú; flf¾'

² c,fha ødjH .ï j¾. ksmoùug o fi,shqf,daia Ndú; flf¾'

² fros ms<s" rEm,djkH øjH" T!IO yd ;Ska; wdosh ksmoùug msIagh Ndú; flf¾'

² ffcj ydhkhg ,la jk ma,diaála" weiqreï øjH yd wÉpq wdoS mqk¾ckkSh

   øjH i|yd wuqøjH ksmoùfï oS msIagh Ndú; flf¾'

² frfhdka jeks lD;s%u fl|s j¾. ksIamdokh i|yd o ldfndayhsfâ%g fhdod

.efka'  kso- fi,shqf,daia (Cellulose)

² úfYaIfhka  fif,daf*aka jeks ;=kS wdrlaIl m;% (Sheets) ksIamdokh i|yd o

fhdod .efka'

² ;=jd, iqj ùfuka miqj iajhxlS%h j úfhdackh jk oeä yd kuH Y,Hl¾u

kQ,a ksIamdokh i|yd fhdod .efka' kso( lhsàka

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

² fudfkdielrhsv -  Monosaccharide

² vhsielrhsv - Disaccharide

² fmd,sielrhsv - Polysaccharide

² msIag i|yd mÍlaId -Test for starch

² ir, iSks i|yd mÍlaIdj -Test for identifying simple sugars

.=Kd;aul fhojqï(

² fudfkdielrhsv yd fmd,sielrhsvj,  jHQy oelafjk rEm igyka

² ldfndyhsfâ%g mÍlaIdj i|yd wjYH  wdydr øjH iy WmlrK

² wdydr øjH - .a¨fldaia" m,;=re hqI" uqx weg" lrj," ud.ßka" ud¿" .dk ,o

fmd,a" n;," fgd*s jeks  wdydr iaj,am m%udKhla

² WmlrK  -  mÍlaId k<" fnkälaÜ ødjKh" iqÿ ms`.ka .fvd,a lene,a,la"

 whãka ødjKh

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka ksraKdhl Wmfhda.S lr .kak'

² ffcjdKqj ye|skaùu

² fudfkdielrhsv i|yd ksoiqka

² fmd,sielrhsv iy  tys wka;¾.; ix>gl oelaùu

² wdydrhl wvx.= fudfkdielrhsv yd msIagh i|yd mÍlaId lsÍu

² ldfndayhsfâ%gj, ,dlaIKsl .=K oelaùu
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ksmqK;d uÜgu 13'3 # weuhsfkda wï,j, iy fm%daàkj, jHqyh .fõIKh lrhs'

ld,Éfþo ixLHdj # 05

bf.kqï M, # ² weuhsfkda wï, wKqjl m%Odk ls%hdldÍ ldKav y÷kd .kshs'

² w;HjYH weuhsfkda wï, kï lrhs'

² fm%daàkj, wka;¾.; úfYaIs; ldKav yd nkaOk y÷kd .kshs

² fok ,o ffcjdKq w;ßka fm%daàk wKq y÷kd .kshs'

² fm%daàkhl m%d:ñl" oaú;Shsl jHQy úia;r lrhs'

² kskayhsã%ka ødjKh weiqßka ksoyia weuhsfkda wï, y÷kd .kshs'

² fm%daàk y÷kd .ekSu i|yd nhshqf¾Ü ødjKh Ndú; lrhs'

² ffcj moaO;sj, § yd l¾udka;j, § fm%daàkj, jeo.;alu

idlÉPd lrhs'

mdvï ie,iqu i|yd Wmfoia (

² ffcj moaO;s iy tajd wdYs%; lD;H iïnkaOfhka weuhsfkda wï, iy fm%daàkj,

jeo.;alu ms<sn| fmr oekqu úuiñka mdvug msúfikak'

² fm%daàkj, ;ekqï tallh jkqfha weuhsfkda wï, jk w;r tjeks weuhsfkda wï,

20 la we;s nj myokak' weuhsfkda wï, wKqjla" tl u ldnka mrudKqjlg ne÷k

weuhsfkda ldKavhlska o ̂ -NH
2
 &" ldfndlais,a ldKavhlska o ̂ - COOH)  yhsv%cka

mrudKqjlska ^H & yd úfYaIs; YdLd oduhla jk R  ldKavhlska o hqla; jk nj

meyeÈ,s lrkak'

   ldfndlais,a ldKavh

 weuhsfkda ldKavh

² weuhsfkda wï,j,g fmdÿ ldKav f,i weuhsfkda ldKavh ̂ - NH
2
& yd  ldfndlais,a

ldKavh ^ - COOH& ldKav y÷kd .ekSug isiqka fhduq lrkak'

² weuhsfkda wï, lsysmhl jHQy bÈßm;a lr tajdfha  R  ldKavh fjkia jk

wdldrh y÷kajd fokak'

NH
2

H

R C OHC

O

 - ldnka

Valine
(Val)

NH
2

H

CH
3

C OHC

O

Alanine
(Ala)
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3
| | |

3 2       

            H     H     H    O

CH  C  C  C C OH

           H CH  NH
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3
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CH  C  C  C  OH

           H NH

   

NH
2

H

H C OC

O

H

Glycine
(Gly)



104

 ;dlaIKfõoh i|yd úoHdj

 .=re ud¾f.damfoaY ix.%yh       12 fY%aKsh

² fï wdldrhg  R  ldKavh fjkia ùfuka tlsfklg fjkia weuhsfkda wï, 20la

,efnk nj meyeÈ,s lrkak'

² ish¨ u Ôù moaO;sj, we;s fm%daàk ks¾udKh ù we;af;a tlsfklg fjkia fuu

weuhsfkda wï, 20 ys úúO ixl,k weiqßka nj myokak'

² weuhsfkda wï, keue;s l=vd wKq tl;=ù fuka iEÿk nyq wjhúl wdldrfha

ffcjdKq fm%daàk jk nj y÷kajkak'

² we;eï fm%daàkj, weuhsfkda wï, fkd jk ixrpl tkï" f,day whk ̂kso ( Fe2+,

Zn2+, Cu2+, Mg2+) fyda idudkHfhka úgñkaj,ska jHq;amkak jQ ixlS¾K ldnksl
wKq wvx.= nj;a isiqkag mjikak'

² weuhsfkda wï, 20 w;ßka 09 la w;HjYH weuhsfkda wï, f,i y÷kajkq ,nkafka

tajd ñksia YÍrh ;=< ksmoúh fkd yels neúka nj;a tajd ysiaáãka" ,shqiSka"

,hsiSka" fu;sfhdkSka" *Skhs,a we,kSka" ;s%fhdkSka" á%mafgdmEka" fj,skA iy

whsfid,shqiSka nj;a mjikak'

² fmmaghsâ nkaOkh hkq l=ula oehs fmkajd fokak'

² tla weuhsfkda wï,hl ldfndlais,sla wï, ldKavhl=;a" Bg hdno wfkla weuhsfkda

wï,fha weóka ldKavh;a iïnkaO ù c, wKqjla bj;aùu u.ska iEfok nkaOkh

fmmaghsv nkaOkh f,i y÷kajkak'

² nyqwjhùlrKh jQ weuhsfkda wï,j,ska fm%daàk ks¾udKh jk nj;a fï wkaoug

tl;= jQ tla tla weuhsfkda wï," odufha mqrela nj;a fmkajd fokak'

² weuhsfkda wï, fmmaghsv nkaOkj,ska ne`§fuka iEÿK úYd, wKq fmd,sfmmaghsv

f,i y÷kajk nj;a tys weuhsfkda wï, ^mqrela& .Kk 100g jeä jQ úg" tajd

fm%daàk f,i yeÈkafjk nj;a meyeÈ,s lrkak'

² úúO weuhsfkda wï, fmmaghsv nkaOkj,ska ne`£ ks¾udKh jQ fmd,s fmmaghsvhl

tu weuhsfkda wï, mj;akd wkqms<sfj< fm%daàkhl m%d:ñl jHQyh f,i y÷kajkak'

² fm%daàkhl" weuhsfkda wï, iïnkaO ù mj;akd wKqms<sfj< tlS fm%daàkhg

wkkH jQjla nj isiqkag wjOdrKh lrkak'

Wod # .a,hsiSka" we,kSka" fj,Ska" yd whsfid,shqiSka hk weuhsfkda wï, y;r

tlsfkl yd iïnkaO ùfuka tlsfklg fjkia .=K iys; fmd,sfmmaghsv

iEfok nj meyeÈ,s lrkak'

fmmaghsâ nkaOkh

H

  H N CC

R
1

H

O

O H  +

H

  H N CC

R
2

H

O

O H >

H

  H N CC

R
1

H

O

H

N CC

R
2

H

O

O H + H
2
O

Alanine (Ala)
Alanine (Ala)



105

 ;dlaIKfõoh i|yd úoHdj

 .=re ud¾f.damfoaY ix.%yh       12 fY%aKsh

Val  - Gly - Leu - Ala

Leu - Gly - Ala - Val

Gly - Ala - Val  - Leu

² fm%daàkj, ;s%udk jHQy ilia jk m%Odk wdldr fol f,i ;ka;=uh yd f.da,slduh

fm%daàk ms<sn| j úia;r lrkak'

² È. o`.r f,i fyda tlsfkl yd iudka;r odu f,i fyda ilia jQ fm%daàk

;ka;=uh fm%daàk  kï fõ'

² È.= odu fm%daàk wKq keù o< jYfhka l=vd f.da,sld f,i weysrS ilia jqKq

fm%daàk f.da,slduh fm%daàk kï fõ'

² fm%daàk y÷kd .ekSfï ir, mÍlaIdj isÿ lsÍug isiqka fhduq lrkak'

² ir, iSks y÷kd .ekSfï mÍlaIdfõ § fhdod .;a wdydr øjH fjkqjg fuys §

          fm%daàkuh wdydr iy nhshqf¾Ü ødjKh yd mÍlaId k< lsysmhla imhd .kak'

² imhd.;a wdydrj,ska iaj,amh ne.ska fjka fjka j wUrd f.k mÍlaId k<j,g

fjk fjk u f.k tajdg c,h iaj,amhla o tla lrkak'

² nhshqf¾Ü ødjKfhka iaj,amhla ^fidaähï yhsfv%dlaihsâ + fldm¾ i,af*aÜ&

by; we;s mÍlaId k<j,g tlalr u|la  fid,jkak'

² ksÍlaIK jd¾;d lsrSug isiqka fhduq lrkak'

² Ôù f,dalfha fm%daàkj,  jeo.;alu my;  i|yka lreKq weiqfrka isiqka iu.

idlÉPdjla fufyhjkak'

² jHQyd;aul" f.da,Sh iy ixlS¾K fouqyqï wdldrhg fm%daàk fldgia ;=klg fnod

oelaúh yels nj myokak'

² jHQyd;aul (Fibrous or structural) fm%daàk

² YÍrfha wjhjj, jHQyh iE§ug uq,a jk w;r c,fha wødjH fm%daàk fõ'

² Ydl yd i;a;aj ffi,j, ma,diaudfõ wvx.= fõ'

² ;ka;=uh fm%daàkhla jk fld,ecka" wiaÓ ks¾udKhg iy lKavrd yd

ldáf,ac jeks iïnkaOl mglj, o wvx.= fõ' mDIagjxYsl YÍrj,

nyq, j olakg ,efnk fm%daàkh fld,ecka jk w;r ñksia isref¾

olakg we;s fm%daàkj,ska 1$3 muK fld,ecka fõ'

² iu" msydgq" wx" flia yd ksh wdÈfhys flráka fm%daàkh wvx.= fõ'

fïjdfha nyq, j wvx.= jkafka isiaàka kï weuhsfkda wï,hhs'

² f.da,slduh ̂ Globuler) fm%daàk

² c,fha osh jk fuu fm%daàkh mrsjykh i|yd odhl fõ'

² reêrfha ixirKfha§ isÿ jkafka ysfud.af,dìka fm%daàkh u.ska O
2
  yd

CO
2
 wdÈh mßjykh flf¾'

² udxY fmaYsj, O
2
 yd CO

2
  mßjykh lrkq ,nkafka ufhd.af,dîka kï jQ

fm%daàkfhks'

² bf,lafg%dak mßjykh i|yd ihsfgdfl%daï fm%daàkh odhl fõ'

² ixlS¾K fouqyqï ̂ Conjugate) fm%daàk

² fm%daàk ;j;a ffcjdKqjla iu`. tla ù ixlS¾K fouqyqï fm%daàk iEfoa'

fuu ixlS¾K fm%daàk ñksia isref¾ ls%hdldÍ;ajh i|yd w;HjYH fõ'

² ldfndayhsfâ%g fm%daàk iuÕ iïnkaO jQ úg .a,hsfld fm%daàk iEfoa'

² kHIaál wï, fm%daàk iuÕ iïnkaO jQ úg kHIaál fm%daàk iEfoa'
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² ,smsv wKq fm%daàk iuÕ iïnkaO jQ úg ,sfmd fm%daàk iEfoa'

² l¾udka;j, § fm%daàkj, jeo.;alu ms<sn| isiqka iu. idlÉPdjla fufyhjkak'

² ldnksl ixfhda.j, wvx.= fm%daàk úúO ls%hdldrlïj,g Ndckh lsÍfuka

wk;=rej úúO l¾udka; i|yd wuqøjHhla f,i Ndú; lrk nj WodyrK weiqßka

meyeÈ,s lrkak'

WodyrK#

² ;sß`.= msáj, wvx.=jk .aÆgka kï fm%daàkh mdka iE§ug WmldÍjk w;r"

msáj,ska  isÿ lrk ish¨ ksIamdokhka i|yd fuu fm%daàkh jeo.;a fõ'

² ì;a;rj, wvx.= we,aìhqñka fm%daàkh ksid mqäx yd jg,mamka jeks w;=remi

i|yd o fílß ksIamdokfha we,jqïldrlhla f,i o" ksujqïldrlhla f,i o

Ndú; fõ'

² lsßj, we;s lefiaka iy fõ fm%daàk fya;=fjka lsß wdYs%; ksIamdok jk ólsß"

fhda.Ü" Öia" fudare" ij¾ lS%ï" whsial%Sï jeks l¾udka; i|yd iqúfYaIS ia:dkhla

,nd f.k we;'

² fidahd lsßj,ska ksmofjk ksIamdok /ilg fya;= ù we;af;a o tys we;s fm%daàk

fõ'

² mqäx" fc,s yd fgdms jeks w;=remi iE§u i|yd Ndú; lrk fc,àka ksmojkq

,nkafka o" fld,ecka fm%daàkh wvx.= i;a;aj øjH by< WIaK;ajhlg kgjd

.ekSfuks' fc,àka j, wKql ialkaOh" fld,eckaj,ska 1$3 muK fõ'

f l d, ec k aj ,  t l sf k l  y d neÿK  α fy,sl,a odu 3 la we;s w;r" fc,àkaj,

we;af;a tla  oduhls' fuu α fy,sl,a oduh c,h iuÕ yhsv%cka nkaOk iE§fuka

fc,s jeks jHQyhka ,nd foa'

² óg wu;r j l¾udka; fCIa;%fha § úfYaI .=K we;s fm%daàkhla jk tkaihsu j¾.

nyq, j Ndú; fõ' tajdfha ld¾ñl Ndú; tkaihsu ms<sn| úia;r flfrk 13'4

ksmqk;djfha § úia;r flf¾'

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

² nyq wjhùlrKh -  Polymerization

² fmmaghsv nkaOk -  Peptide bonds

² fmd,sfmmaghsv -  Polypeptides

.=Kd;aul fhojqï (

² fm%daàk iys; wdydr øjH lsysmhla

² mÍlaId k<" c,h" nhshqf¾Ü ødjKh

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka lreKq Wmfhda.S lr .kak'

² fm%daàk y÷kajd tys wka;¾.; ix>gl úia;r lsÍu

² weuhsfkda wï,hl wvx.= úfYaI ldKav kï lsÍu

² fm%daàkj, m%d:ñl jHQyh meyeÈ,s lsÍu

² fm%daàkj, jHQy wdldr úia;r lsÍu
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ksmqK;d uÜgu 13'4 # tkaihsu iy úgñkj, jeo.;alu .fõIKh lrhs'

ld,Éfþo ixLHdj # 05

bf.kqï M, #  ² tkaihsu úfYaI .=K we;s fm%daàk f,i y÷kajhs'
² tkaihsuj, W;afm%arl .=Kh m%ia;drhla weiqßka idlÉcd lrhs'
² tkaihsufha Wmia;r úYsIag;dj " il%sh fmfoi "  weiqßka

úia;r lrhs'
² tkaihsuj, ls%hdldÍ;ajhg n,mdk uQ,sl idOl f,i

WIaK;ajh"  pH w.h" ,jK idkaøKh yd Wmia;r idkaøKh
wdÈh úia;r lrhs'

² l¾udka;j, § fhdod .kakd tkaihsu kï lrhs'
² tkaihsu Ndú;fha jdis úia;r lrhs'
² úgñk y÷kajhs'
² c,fha Èh jk úgñk yd fïofha  Èh jk úgñk WodyrK

olajñka fjka lr olajhs'
² úúO úgñk wvx.= wdydr kï lrhs'
² úgñk ys`. ùfuka we;s jk W!k;d ,laIK ,ehsia;=.; lrhs'

² ffcj moaO;s i|yd úgñkj, jeo.;alu idlÉcd lrhs'

mdvï ie,iqu i|yd Wmfoia (

² W;afm%arl .=K iy W;afm%arlj, wjYH;dj meyeos,s lrñka mdvug msúfikak'

² W;afm%arKh isÿ jk ,laIHh md,kh lsÍu u.ska" Ôù foayj, ridhksl m%;sls%hd

hdukh lrk nj meyeÈ,s lrkak' Ôùka ;=< fndfyda W;afma%rK isÿ lrk ldrlh

tkaihsu kï jk nj mjikak'

² tkaihsu" wfkla W;afm%arlj,g jvd fjkia yd ld¾hCIu nj myokak'

² tkaihsu hkq tajdgu wdfõKsl ;s%udk jHQyfhka hq;a fm%daàk fõ' fuu fm%daàk

iE§ we;af;ao weuhsfkda wï, tlsfkl ix.Kkh ùfuka wk;=rej fmd,sfmmaghsv

odu úúOdldr f,ig wjldYh ;=< jHQy.; ùfuka nj wjOdrKh lrkak'

² tkaihsu iuÕ ridhksl m%;sl%shdj,g iyNd.S jk wKq Wmia;r f,i kï lrkak'

tkaihsu i;= úfYaI .=Kh jkafka wod< Wmia;r iuÕ muKla ls%hd lrk w;r

wmøjH iy w;=re M, fkd iE§u nj;a tu .=Kh tkaihsuj, úYsIag;dj f,i

y÷kajk nj;a meyeÈ,s lrkak' YÍrh ;=< wjYH m%udKhg M, ksmo jQ miq

tkaihsï l%shdj k;r jk w;r" kej; wjYH jQ úg ls%hd;aul jk nj meyeÈ,s

lrkak'

² tkaihsuj, Wmia;rh iy nef|k fmfoi" "ils%h fmfoi" (Active site) f,i

ye¢kafjk w;r" th l=yrhla f,i wjldYfha fmmaghsv oduj,ska jg ù ieliS

we;s nj myokak' fuu ils%h fmfoi ;=< we;s weuhsfkda wï, j¾.h iy m%udKh

tlsfkl tkaihsu wkqj fjkia jk nj myokak'

² iuyr tkaihsuj, ls%hdldÍ;ajh i|yd iuyr ldnksl ixfhda. (Coenzym) fyda

f,day fyda whksl ixfhda. (Prosthetic group) fyda wjYH nj mjikak'

² tkaihsu" ffi,j, isÿ jk ish¨ ld¾hhka 5 - 40 0C WIaK;aj mrdifha oS

W;afm%arKhlrk njo" fï i|yd by< mSvk" by< WIaK;aj fyda úfYaI m%;sldrl

wjYH fkd jkafka tkaihsu wdY%fhka isÿ jk neúka nj o myokak'
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² tkaihsóh ls%hdj isÿ jkafka ridhk m%;sls%hd isÿ ùug wjYH ils%hk Yla;sh wvq

lsÍu u.ska nj m%ia;drh weiqßka meyeÈ,s lrkak'

² tkaihsuj, l%shdldß;ajh flfrys WIaK;ajh" tkaihsu yd Wmia;r idkaøKh"

udOHfha pH w.h iy ,jK idkaøKh n,mdk nj isiqka iu`. idlÉPd lrkak'

² l¾udka;j, § tkaihsu Ndú;h ms<sn| isiqka iu. idlÉPdjla fufyhjkak'

² we;eï l¾udka; ls%hdj,s" idudkH WIaK;ajfha È yd mSvkfha § isÿ lsÍu i|yd

tkaihsu WmldÍ jk w;r tu.ska tu ls%hdj,s i|yd wjYH jk Yla;s m%udKh

yd ñ, wêl WmlrK Ndú;  lsÍfï wjYH;dj o wvq lrhs'

² úúO tkaihsu j¾.

² fmd,sielrhsv ì| fy,Su - weuhsf,aia

² fm%daàk ì| fy,Su         - fm%daáfhaia

² kshqlaf,hsla wï, ixYaf,aIKh      - fmd,suf¾ia

² iSks yd fm%daàk fmdiafmdrSlrKh lsÍu ( lhsfkaia

² tkaihsuj, my; i|yka m%fhdack ms<sn| j isiqka oekqj;a lrkak'

1' fm%daáfhaia (Protease) - <ore wdydr ksIamdokfha È fm%daàkj, fmr
Ô¾Kh  i|yd fhdod .efka'

2' ,hsfmaia (Lipase) - me,a,ïj, wvx.= øjH l=vd yd c,fha ødjH
njg ì|fy,Su i|yd Ôj fiaÿïldrlj,
(detergents) fm%daáfhaia iuÕ uqiq lr fhdod
.efka'

3' fi,shqf,aia  (Cellulase) - frÈms<s uDÿlrKh i|yd fhdod .efka'
(Softening of fabrics)

4' ldfndyhsfâ%ia (Carbohydrase) - idfmalaI jYfhka ñ, wvq øjHhla jk msIagh
(Starch) ñ, jeä iSks meKs   (Sugar Syrup)
njg m;a lsÍug fhdod .efka'
Wod ( lS%vlhskag ,ndfok mdkj, wvx.=
ix>glhla

5'  whsfiduf¾ia (Isomerase) - .aÆfldaia" meKs" *%lafgdaia meKs njg m;a
lsÍug fhdod .efka' idfmalaI jYfhka
.a¨fldiaj,g jvd iqlafrdiaj, meKs rih
jeä h'  tfyhska  ;rndrelu wvq lssÍfï
wdydrj,g (Slimming foods) l=vd m%udKj,ska
tl;=  lsrSug fuh fhdod .; yels h'

m%;sl% shd LKavdxlh
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6' fmlaáfkaia  (Pectinase) - <ore wdydrj, m,;=re yd t<j¿ Nd.sl j
Ô¾Kh lsÍu i|yd fhdod .efka'

- m,;=re yd t<j¿ hqI ksiaidrKh lsÍug

fhdod .efka'

² l¾udka;j,  § tkaihsu fhdod .ekSfuka my; i|yka jdis w;ajk nj isiqkag

wjOdrKh lrkak'

² tkaihsuj, ls%hdldÍ;ajh i|yd tajdg wkkH;djla mej;Su'

tfyhska wkjYH w;=re M, ksmojkafka ke;'

² tkaihsu ffcùh f,i ì| jefÜ'  tfyhska mßir ¥IKh isÿ ùu wju fõ'

² tkaihsu idudkH ;;a;aj j, § tkï" wvq WIaK;ajfha § yd WodiSk  pH

w.hkaj, § yd idudkH jdhqf.da,Sh mSvkfha § ls%hd lrhs' tfyhska Yla;sh

b;sß fõ'

² tkaihsu"  m%;sl%shd i|yd kej; kej; fhdod .; yels h'  tfyhska

idfmalaI jYfhka tkaihsu l=vd m%udKhla fhdod .ksñka úYd, ksIamdok

m%udKhla issÿ l< yels h'

úgñk

² Ôj ls%hd i|yd o" YÍr j¾Okh yd f,vfrda.j,ska wdrCId ùu i|yd o úgñkj,

wjYH;dj meyeÈ,s lrñka mdvug msúfikak'

² ish¨ u úgñk j¾. ldnksl ixfhda. nj;a tajd wdydrj, wvx.= jk nj;a

úia;r lrkak'

² úgñk YÍrh ;=< ksmoúh fkd yels nj;a tajd wksjd¾hfhka u wdydr iuÕ

YÍrhg ,nd .; hq;= nj;a wjOdrKh lrkak'  fndfyduhla úgñk tkaihsuj,

ls%hdldÍ;ajhg w;HjYH jk whqßka" tys jHQyfha fldgila f,i fyda

iynkaOkj,ska iïnkaO jQ fldgila f,i (coenzyme or prosthetic group)

ls%hd lrhs'  tneúka úgñk fldgi fkd ue;s jQ úg tkaihsufha

ls%hdldÍ;ajh wvd< ùu fyda isÿ fkd ùu fõ'

² úgñk c,fha osh jk iy fïoh ;=< Èh jk f,i fldgia follg fnod

oelaúh yels h'

c,fha Èh jk (  úgñka B ixlS¾Kh"  úgñka C

fïofha Èhjk (   A , D, E, K

² YÍrhg w;HjYH úgñk fkd ,enqK úg § u;= úh yels wdidok iy frda.S

;;ajhka meyeÈ,s lrñka Ôú f,dalfha úgñkaj, jeo.;alu ms<sn| j my;

±lafjk lreKq biau;= jk fia isiqka iu. idlÉPdjla fufyhjkak'

úgñka m%fhdack

úgñka  A  idudkH wmsÉPoj, jHQyh yd j¾Okh md,kh lrhs'

 frdfvdmaiska (Rodopsin) kï oDIaá j¾Klh ;ekSug wjYH

frák,a (retinal) ksIamdokhg wjYH fõ'

úgñka  D  le,aishï wjfYdaIKh md,kh lrhs'

 o;a yd wiaÓ ;ekSug jeo.;a fõ'

 fmdiamria wjfYdaIKhg WmldÍ fõ'
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úgñka  K  wlaudfõ fm%daf;%dïìka ixYaf,aIKhg wjYH fõ'

tfyhska reêrh leá .eiSfï oS odhl fõ'

úgñka  B
1

 Yajikfha §

 ^;hñka &     fl%íia pl%fha § yd ldfndlaihs,ayrKfha § iy tkaihsuhla

(Coenzyme ) f,i odhl fõ'

úgñka  B
2

 bf,lafg%dak mßjykfha È fhdod .kakd *af,afjda

^rhsfnd*af,aúka& fm%daàkj, fm%daàkaa ldKavfha fldgila ilia lsÍu

úgñka  B
6

 weuhsfkda wï, yd fïo wï, mßjD;a;sfha oS iyWmia;r

tkaihsu ^msßfvdlaiska& njg m;a flf¾'

úgñka  B- 12  r;= reêrdKq ks¾udKh

 kHIaál fm%daàk ixYaf,aIKh

úgñka  C  fld,ecka ;ka;= ixYaf,aIKhg wjYH fõ'

 ksfrda.Su;a iula i|yd wjYH h'

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

² ffcj l%shdj,s - Biological processes

² tkaihsu - Enzyme

² W;afm%arl - Catalyst

² ffcj ixYaf,aIK - Bio synthesis

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

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

² tkaihsu yd úgñkaj, jeo.;alu

² tkaihsu ks¾jpkh lsÍu

² tkaihsuj, ,laIK" úfYaIfhka W;afma%rl f,i ls%hd lsÍu

² tkaihsuj, ls%hdj flfrys n,mdk idOl ,ehsia;= .; lsrSu

² úgñk yd tajd wvx.= wdydr kï lsÍu

² ffcj moaO;s i|yd úgñkj, jeo.;alu
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ksmqK;d uÜgu 13'5 # ,smsvj, jHQyh .fõIKh lrhs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² ,smsv y÷kajhs'

² ,smsvj, wvx.= m%Odk ix>gl uQ,øjH kï lrhs'

² ,smsvj, wka;¾.; m%Odk ldKav yd nkaOk kï lrhs'

² ,smsv wKqjla ks¾udKh ù we;s wdldrh úia;r lrhs'

² fok ,o ffcjdKq w;ßka ,smsv wKq y÷kd .kshs'

² ,smsv u.ska ffcj foay ;=< bgq flfrk lD;H m%ldY lrhs'

² ir, mÍlaId weiqfrka ,smsv y÷kd .kshs'

mdvï ie,iqu i|yd Wmfoia (

² m%Odk fmdaIl ix>glh f,i ,smsv wvx.= wdydr øjH ms<sn| fmr oekqu

úuiñka mdvug msúfikak'

² laf,dafrdf*daï" ldnka fgÜrdlaf,darhsâ wd§ ks¾O%eùh ldnksl ødjlj, ødjH

ffcj mod¾: f,i ,smsv y÷kaajd fokak'

² wdydrj, wvx.= f;,a yd fïoj,;a" ffcj mglj,;a" iuyr  fyda¾fudakj,;a

,smsv wvx.= jk nj isiqkag meyeÈ,s lrkak'

² ,smsvj, m%Odk wdldr f;,a yd fïo nj isiqkag wjOdrKh lrkak'

² f;,a yd fïo w;r fjkialï úia;r lrkak'

² ldur WIaK;ajfha § >k wjia:dfõ mj;akd ,smsv fïo f,i;a" øj wjia:dfõ

mj;akd ,smsv f;,a f,i;a y÷kajd fokak'

² f;,a yd fïoj,g fmdÿ jHQy iQ;%h bÈßm;a lrkak'

² ldfndayhsfâ%Ü yd fm%daàkj,g wkqrEm jk wdldrfha nyqwjhúl jHQy ,smsv

wKq i;= fkdjk nj meyeÈ,s lrkak'

² ,smsv ks¾udKh ù we;af;a -OH ldKav ;=kla iys; .a,sifrda,a keu;s

we,afldfyd,h iu. idudkHfhka ldnka mrudKq 12" 14" 16" 18" 20" 22 fyda

24  la wvx.= È.=odu ldfndlais,sla wï, wKq ;=k ne.ska iïnkaO ùfuks'

² fïjd fmdÿfõ g%hs.a,sifrda,a fyda g%hs.a,sirhsâ f,i ye¢kafjk w;r

c,fha wødjH fõ'

² f;,a yd fïo ks¾udKh ù we;s ix>gl wKq yd uQ,øjH y÷kd .ekSug yels

jk fia jHQy iQ;% bÈßm;a lrkak'

.a,sifrda,a fïo wï,    g%hs.a,sifrda,a fyj;a

g%hs.a,sirhsâ
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² ,smsv ks¾udKh ùug odhl jk È.= odu fïo wï, lsysmhl iQ;% isiqkag

bÈßm;a lrkak'

^1& f,daßla wï,h - CH
3 
(CH

2
)

10 
COOH

^2& ñßiaála wï,h - CH
3 
(CH

2
)

12
COOH

^3& mdñála wï,h - CH
3 
(CH

2
)

14 
COOH

^4& ,sfkdf,hsla wï,h - C
18 

H
32

O
2

^5& ,sfkdf,ksla wï,h - C
18 

H
30

O
2

² fuu fïo wï, my; i|yka mßÈ j¾. lrk nj isiqkag meyeÈ,s lrkak'

² ix;Dma; fïo wï,

² wix;Dma; fïo wï,

² f,daßla" ñßiaála yd mdñála fïo wï,j, mj;skafka ldnka-ldnka tal

nkaOk muKla neúka tajd ix;Dma; fïo wï, f,i ye|skafõ'

² ,sfkdf,hsla iy ,sfkd,sksla fïo wï,j, ldnka-ldnka oaú;aj nkaOk o wvx.=

neúka tajd wix;Dma; fïo wï, f,i ye¢kafjk nj meyeÈ,s lrkak'  i;a;aj

fïoj, wvx.= jkafka ix;Dma; fïo wï,j,ska ieÿï,;a g%hs.a,sirhsâ h' fïjd

>k wjia:dfõ mj;sk nj idlÉPdjla weiqfrka fmkajd fokak'

² Ôù foay ;=< fïo bgq lrk lD;H meyeÈ,s lrkak'

² Yla;sh .nvd lr ;eîu

² mßjdrl ia;rhla f,i l%shdlr iS;f,ka wdrlaId ùu

² foayfha wjhj jgd msysgñka tajd iqrlaIs; lsÍu

² fïoj,ska ks¾ñ;  mg, ffi, ;=<g úúO øjH we;=¿ ùu$fkd ùu ;SrKh

lrkq ,nk yd md,kh lrkq ,nk nj fmkajd fokak'

² g%hs.a,sirhsv jHQyfha tla fïo wï, wKqjla fjkqjg f*diaf*aÜ ldKavhla

iïnkaO jQ ,smsv wKq úfYaIhla mj;sk nj;a  fïjd f*diaf*d,smsv f,i

ye¢kafjk nj;a meyeÈ,s lrkak'

² f*diaf*d,smsv iïnkaO ù ks¾udKh jk mg, ffi,j, øjH yqjudrej

iïnkaOfhka jeo.;a fufyjrla bgq lrk nj wjOdrKh lrkak'

² fïo y÷kd .ekSffï ir, mÍlaId isÿ lrkak'

fïo y÷kd .ekSfï ir, mÍlaId

mshjr 1

l%uh

² wdydr øjH iy msßisÿ úh<s iqÿ lvodishla imhd .kak'

² wdydr øjHfhka lene,a,la f.k iqÿ lvodish u; fyd|ska w;=,a,kak'

² lvodish wdf,dalh foig yrjd ksÍlaIKh lrkak'

² Tnf.a ksÍlaIK jd¾;d lrkak'

lvodish u; fkd úhf<k mdrNdil me,a,ula oelsh yels kï tu wdydrj,

,smsv wvx.= nj ks.ukh l< yels h'

mshjr II

l%uh

² mÍlaId k<hlg c,h iaj,amhla f.k thg fmd,a f;,a iaj,amhla

tl;= lrkak'
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² thg iqvdka III m%;sldrfhka ìkaÿ lsysmhla tla lr ;oska fid,jd mfilska

;nkak'

² Tnf.a ksÍlaIK jd¾;d lrkak'

f;,a ia;rh ;o r;= meyefhka j¾K .ekafõ' c,fha wj,ïnkh jQ f;,a

f.da,sld o r;= j¾Kfhka j¾K .ekaù we;s whqre Tng oel .; yels jkq

we;' iqvdka III hkq fïo ødjH j¾Klhla neúka lsishï wdydrhl fïoh

wvx.= oehs mÍlaId lsÍug iqvdka III m%;sldrlh Ndú; l< yels h'

² Ôú f,dalfha ,smsvj, jeo.;alï ms<sn| my;  oelafjk lreKq biau;= jk

fia isiqka iu. idlÉPdjla fufyhjkak'

² fïo yd f;,a

² Ydl yd i;a;aj foayj, Yla;sh .nvd lrk wKq

² bá

² Ydl WÉp¾ufha c,hg wmdr.uH mg,h$ ia;rh

²  i;a;aj foayj," iu" frdau yd msydgq wdÈfhys wvx.= c,hg wmdr.uH ia;rh

² fmdiafmd,smsv

² ffi, mg,fha ;ekqï tallhhs'

² iafgfrdhsv

² ms; wï,h ( Wod( flda,sla wï,h (Cholic Acid)

² ,smsv Ô¾Kfha § ,smsv Èh l< yels Biag%cka" fm%dfciagfrdaka"

fgiafgdiagfrdaka  wdoS ,sx.sl fyda¾fudak ñksidf.a oaú;Shsl ,sx.sl

,laIKj,g fya;= fõ'

² jDlal ndyslfha we;s we,aviafgfrdaka" fldaáfldaiafgfrdaka" fldaáfidaka"

isref¾ wNHka;r iuia;sÓh mj;ajd .kshs'

² g¾msk Terpenes

² fukaf;da,a" lmqre - Ydlj, i.kaO øjH

² .snr,ska - Ydl j¾Ol øjH

² *hsfgda  -  laf,dafrdms,a" úgñka A" E" K (vit A, E, K) wdÈfhys ix>gl

² leráfkdhsv - m%NdixYaf,aIK  j¾Klh

² f,dj mqrdu f;,a yd fïo wdydr f,i yd ld¾ñl fhojqï f,i Ndú; flf¾'

ng¾" ud.ßka" msiqï f;,a" i;a;aj wdydr" fïo wï," inka" ffcj ãi,a" ;Ska;"

,sysis øjH wdosh f;,a yd fïo Ndú; flfrk ksIamdok i|yd ksoiqka h'

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

² f;,a - Oil

² fïo - Fat

² ix;Dma; fïo wï, - Saturated Fatty Acid

² wix;Dma; fïo wï, - Unsaturated Fatty Acid

² ,smsv - Lipid
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 ;dlaIKfõoh i|yd úoHdj

 .=re ud¾f.damfoaY ix.%yh       12 fY%aKsh

.=Kd;aul fhojqï (

² ,smsvj, wvx.= m%Odk ix>gl uQ,øjH" wka;¾.; m%Odk ldKav yd nkaOk

olajk rEm igyka

² ,smsv mrSlaIdj ioyd wjYH WmlrK yd øjH

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yk  ks¾Kdhl Wmfhda.S lr .kak'

² ,smsvj, wvx.= m%Odk ix>gl uQ,øjH" wka;¾.; m%Odk ldKav yd nkaOk y÷kd

.ekSu

² ,smsv wKqjla ks¾udKh ù we;s wdldrh

² fok ,o ffcjdKq w;ßka ,smsv wKq y÷kd .ekSu

² ir, mÍlaIdjla weiqfrka ,smsv y÷kd .ekSu

² ,smsv u.ska bgq flfrk lD;H ,ehsia;= .; lsÍu


