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wOHdmk wud;HdxYfha f,alï;=udf.a  mKsúvh

Y%S ,dxlSh fn!oaO cd;sl wkkH;djfha ixfla;h NslaIQka jykafia h' NslaIQka 

jykafiaf.a wOHdmdkh flakaø lr.ksñka iuia; cd;shgu wOHdmk uxfm; 

újr lr ÿka cd;sl msßfjka wOHdmkhg ÿrd;S;hla we;' wkqrdOmqr hq.fha isgu 

NslaIQka jykafiaf.a kdhl;ajh hgf;a msßfjka wOHdmkh fl;rï iqyqUq,aj 

jeã .shdo lsjfyd;a úfoaYslhka mjd furgg meñK wOHdmkh yod< nj 

mqrdjD;a;j,ska meyeÈ,s fõ'

j¾;udkh jkúg mdie,a wOHdmkh yd iudk myiqlï ,nñka úydria:dk 

flakaø fldg.;a msßfjka wdh;k wOHdmk wud;HdxYfha kshdukh hgf;a ish 

w;S; Wreuhka tf,iska u wdrCId lr.ksñka mj;ajd .ekSug ,eîu wmf.a 

i;=gg lreKls' 

msßfjka wOHdmkhg wjYH myiqlï ,nd foñka ld,Sk wjYH;d imqrd .ekSug 

iqÿiq úh;a h;sjr mrmqrla yd W.;a úkhj;a .sys iudchla ìyslr,Su wmf.a mru 

wNs,dIh úh hq;=h' thg Yla;shla fjñka 2018 kj úIhud,d ixialrKh hgf;a 

Tn w;g m;a flfrk fuu .=reud¾f.damfoaYh kj bf.kqï l%u Tiafia YsIHhdg 

wjYH oekqu ,nd§u i`oyd mßfjKdpd¾hjrhdg wdOdrlhla jkq we;ehs wmf.a 

úYajdihhs' fuh uekúka mßYS,kh lr ksjerÈ wjfndAOhla YsIH m%cdjg ,nd§u 

mßfjKdpd¾hjreka jk Tnf.a j.lSula fia olsñ'

fuu Ndr¥r ld¾h iïmQ¾K lsÍu i`oyd wemlemjQ msßfjka wOHdmk YdLdjg" 

cd;sl wOHdmk wdh;khg yd wOHdmk m%ldYk fomd¾;fïka;=jg udf.a 

yDohdx.u ia;=;sh m<lrñ' 

tka'tÉ'tï' Ñ;%dkkao

wOHdmk f,alï
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wOHlaI ckrd,af.a mKsúvh

wOHdmk wud;HdxYfha msrsfjka YdLdj u.ska iïmdokh lr ;snQ úIh ks¾foaYfha 

wka;¾.;h ixfYdaOkh lsÍfuka miq wod< ksmqK;d idlaId;a jk mßos mdvï 

ie,iqï lsÍu i`oyd cd;sl wOHdmk wdh;kfha wNskjfhka msysgqjk ,o msßfjka 

wOHdmk tallh u.ska fuu ud¾f.damfoaYh iïmdokh lr we;'

mdi,a moaO;sfha l%shd;aul jk mßos .=re ud¾f.damfoaY" mßfjka .=rejrekag o 

,nd § bf.kqï  b.ekaùï l%shdj,sh Wiia uÜgug f.k tau i`oyd ie,iqï lsÍu 

wOHdmk wud;HxYh .;a hym;a ;SrKhls' ta fjkqfjka wmf.a ia;=;sh ysñjk 

w;r .=re ud¾f.damfoaY iïmdokh lsÍu cd;sl wOHdmk wdh;khg mejeÍfuka 

tu ;SrKh h:d¾:hla njg m;a úh' 

idïm%odhsl bf.kqï b.ekaùï l%shdj,shg muKla iSud fkdù kj bf.kqï  

b.ekaùï m%fõY ms<sn`o fhduq ùug fuu .=re ud¾f.damfoaYfha wka;¾.; Wmfoia 

msßfjka .=rejrekag Wmldr jkq we;' ta wkqj kj m%fõY yd bf.kqï b.ekaùï 

l%ufõo ms<sn`o .fõIKh lr ;u mdvï ie,iqï lr .ekSfuka by< .=Kd;aul 

bf.kqï b.ekaùï l%shdj,shl ksr; ùug .=rejrhdg yelshdj ,efí' 

fuys wka;¾.;h m%Odk jYfhka fldgia follska iukaú; fõ' tkï úIh 

ks¾foaYh iy tys ksmqK;d yd ksmqK;d uÜgï idlaId;a lr .ekSug Wmldr 

jk l%shdldrlï ix.%yhhs' tla tla ksmqK;djg wod< ksmqK;d uÜgï wdjrKh 

jk wdldrhg bf.kqï m, idlaId;a jk mßÈ ta i`oyd fjka lr we;s ld,h 

o ie,ls,a,g f.k ls%hdldrlï iuQyh ks¾udKh lr we;' ;j o l%shdldrlï 

mokï lrf.k kj l%shdldrlï ks¾udKh lr .ekSug o fuu.ska wjldYh 

,efnkq we;' 

b;d flá ld,hlska uQ,sl msßfjka úIhud,dfjys ish¨ úIhhka i`oyd .=re 

ud¾f.damfoaY ilia lsÍug Ydia;%Sh kdhl;ajh ÿka cd;sl wOHdmk wdh;kfha 

msßfjka wOHdmk tallhg;a cd;sl wOHdmk wdh;kfha úIh úfYaI{hkag  

fuka u ndysr iïm;aodhlhkag;a udf.a ia;=;sh msßkefï'

wdpd¾h iqks,a chka; kjr;ak

wOHlaI ckrd,a 

cd;sl wOHdmk wdh;kh
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fmrjok

msßfjK Y%S ,dxflah wOHdmkfha flakaøia:dkhls' ñys`ÿ uy ry;ka jykafia 

Y%S ,xld OrKs ;,fhys ia:dms; l< W;=ï iïnqoaO Ydikh hq. hq. miq lr 

fkdfhla ndOd yuqfõ YsIHdkqYsIH mrïmrdj fj; wÑÉýkakj odhdo lrñka 

O¾u{dkfhka msßmqka h;sjr mrmqrla yd oE ys;ldó ck iudchla msßfjK 

u.ska ks¾udKh lsÍug NslaIQka jykafia iu;a jQy'

w;S;fha mgka u ld,Sk wjYH;d imqrd,ñka yd idïm%odhsl wkkH;dj wdrCId 

lr .ksñka .sys meúÈ iudcfha wNsjDoaêh fjkqfjka msßfjK u.ska isÿ jQ 

fufyh wkqmfïh h' iïNdjH wOHdmkh wdrCId lr .ksñka mdrïmßl Ydiksl 

l%ufõo yd kQ;k wOHdmk rgd ukdj iïñY%Kh lr j¾;udkfha msßfjka 

wOHdmkh ,nk YsIH NsCIQka jykafiaf.a iy .sys isiqkaf.a wjYH;d ie,ls,a,g 

f.k wo jk úg ksmqK;d mdol kj úIhud,djla Tiafia wjYH oekqu ,nd §u 

i`oyd wOHdmk wud;HdxYfha msßfjka wOHdmk YdLdj ork m%h;akh w;sYhska 

w.h lruq' thg Yla;shla fjñka ish¨ u úIh i`oyd kj úIh ks¾foaY uqøKh 

lrùu yd uQ,sl msßfjK i`oyd fm<fmd;a 54la  jd¾Isl j uqøKh lr ,nd §u 

u.ska wOHdmk m%ldYk fomd¾;fïka;=j o wjYH myiqlï i,id we;' 

ksmqK;d mdol jk úIh ud,dj i`oyd .=re ud¾f.damfoaY ieliSu mssßfjka 

wOHdmkh fjkqfjka m<uq jrg isÿjk Wiia l%shdoduhls' cd;sl wOHdmk 

wdh;kh yd msßfjka wOHdmk YdLdj tlaj iïmdokh l< fuu .=re  

ud¾f.damfoaY" wOHdmk m%ldYk fomd¾;fïka;=j u.ska 

uqøKh lr Tng w;g m;a lsÍug ,eîu i;=gg lreKls' 

fuu ld¾hh i`oyd odhl;ajh iemhQ WmfoaYl" ixialdrl" 

f,aLl uKav, idudðl ish¨ fokdg o wOHdmk m%ldYk fomd¾;fïka;=fõ 

ks,OdÍkag o uf.a ia;=;sh msßkuñ' msßfjka wOHdmkfha bÈß ÈhqKqj o m;ñ'

mS'tka' whs,mafmreu

wOHdmk m%ldYk flduidßia ckrd,a 

wOHdmk m%ldYk fomd¾;fïka;=j

biqremdh"

n;a;ruq,a,'

2020'06'26
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ksfhdacH wOHlaI ckrd,af.a mKsúvh

kQ;k ,dxlSh msßfjka lafIa;%fhys fuu .=re ud¾f.damfoaYh ìysùu ft;sydisl 

wjia:djla nj m<uqj i`oyka lrñ' cd;sl wOHdmk wdh;kh;a" wOHdmk wud;HxYfha 

msßfjka wxYh;a iqixfhda. ù fuu .=re ud¾f.dmfoaY iïmdokh ùu Bg fya;=j hs' 

Y%S ,xldfõ idudkH mdi,a wOHdmkh i`oyd úIh ks¾foaY" .=re ud¾f.damfoaY" .=re mqyqKq" 

wOHdmk l<ukdlrejka mqyqKq lsÍu iy wOHdmk m¾fhaIK isÿlsÍfï jHjia:dms; 

n,h we;s tlu wdh;kh 1985 wxl 28 ork mk;ska ia:dms;jQ cd;sl wOHdmk wdh;kh 

hs' tfy;a fï jk úg jir 2325l b;sydihla we;s uyd úydrhSh wOHdmk iïm%odfha 

flakaøia:dkh jQ Zmsßfjkg jHjydr j¾I 2017 f;la cd;sl wOHdmk wdh;kfha iDcq 

odhl;ajhla fkd;sîKs' 

msßfjka wxYhla $ fomd¾;fïka;=jla fkdue;s cd;sl wOHdmk wdh;khla ;sìh yels 

oehs ks;r wm fmf<k ,o lreKls'  fuhg úi`ÿula ,nd .ekSu i`oyd wmg odhl ùug 

yels jQfha j¾;udk w;s.re ckdêm;s;=uka" .re wOHdmk weu;s;=uka" 2018 j¾Ifha 

lghq;= l< wOHdmk f,alï;=uka" tjlg msßfjka wOHlaI iajdókaøhdKka" cd;sl 

wOHdmk wdh;kfha j¾;udk wOHlaI ckrd,a;=ñh iy cd;sl wOHdmk wdh;kfha 

wdh;k iNdfõ mQ¾K wkq.%yh yd wdYs¾jdoh ,eîfuks'

ta wkqj w;s.re ckdêm;s;=udf.a m%Odk;ajfhka 2017 ckjdß ui 31 Èk /iajQ cd;sl 

fn!oaO nqoaê n, uKav,fha ;SrKh mßÈ iy cd;sl wOHdmk wdh;kfha wdh;k iNdfõ 

2017 - 03 - 16 Èke;s 412Z5Z12 IMNo.5157 ;SrKh mßÈ cd;sl wOHdmk wdh;kfha NdId" 

udkjYdia;% yd iudcúoHd mSGfha isxy, NdId fomd¾;fïka;=jg wh;a j msßfjka 

tallh ia:dms; jqKs' tys m%;sM,hla f,i msßfjka .=re ud¾f.damfoaY" msßfjka .=re 

mqyqKqj isÿ lsÍfï ld¾hhj,g odhl ùug cd;sl wOHdmk wdh;kh iDcq j yels úh' 

cd;sl wOHdmk wdh;kh i;= bf.kqï - b.ekaùï l%ufõo ms<sn`o m<mqreÿ nj" m¾fhaIK" 

w;aoelSu" ;dlaIKsl m%d.=KHh iqixfhda. lr .ksñka msßfjka mx;s ldurfhys wjÈu;a 

njla we;s lsÍug ,o fuu wjia:dj uyd¾> Nd.Hhls' wm%udK i;=gls' 

msßfjkaj, .=re Nj;=ka fuu  .=re ud¾f.damfoaY mßYs,kfhka ;u mx;s ldurh ;=< 

YsIH ñ;%Ndjfhka yd m%fndaOd;aul j lghq;= lrñka by, idOkhla lrd msßfjka 

wOHdmkh kxjd ,Sug W;aiql jk f,i f.!rjfhka wdhdpkd lrñ' fuu .=re  

ud¾f.damfoaY iïmdokhg odhl jQ cd;sl wOHdmk wdh;kfha isxy, NdId 

fomd¾;fïka;=fõ wOHlaI" msßfjka tall m%Odk iy ish¨ úoaj;=kg f.!rjh msßkuuq'

wdpd¾h mQcH udUq,af.dv iqukr;k ysñ

ksfhdacH wOHlaI ckrd,a 

NdId" udkjYdia;% yd iudcúoHd mSGh
cd;sl wOHdmk wdh;kh
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msßfjka wOHdmk wOHlaIf.a mKsúvh

fmrÈ. f,dalfha mej;s b;d m%Yia; wOHdmk wdh;k w;r msßfjkg ysñjkafka 

iqúfYaI ia:dkhls' fuu wOHdmk l%ufhka jeã f.dia cd;Hka;r úYajúoHd, 

uÜgug ixj¾Okh jQ nj fkdryils' Y%S ,dxlSh NsCIq wkkH;dj yd foaYSh ck 

ú{dkh mqnqÿjd,Sug tod isg wo olajdu msßfjka wOHdmkh iu;a ù we;' wIag 

uQ,dh;k flakaø lr.;a w;S; msßfjka wOHdmkh wdOHd;añl .=Kfhka fukau 

O¾u{dkfhkao fyì mrmqrla furgg odhdo lf<a h' 

kQ;k msßfjka wOHdmkh cd;sl wOHdmk m%jdyfha ;j;a tla iqúfYaIS me;slvls' 

m¾hdma;s" m%;sm;a;s" m%;sfõO hk ;%súOYdifkdaka;sh Wfoid wjYH NsCIQka jykafia 

cd;shg odhdo lsÍu yd W.;a úh;a nqoaêu;a msßila ìyslsÍu msßfjka wOHdmkfha 

m%uqL wNs,dIh hs' 

fi!Nd.Hu;a foaYhla lrd hk fï .ufka § wdl,am iïm;a;sfhka hq;= m%cdjla 

ks¾udKh lsÍu u. fmkaùu NsCIQka jykafiaf.a m%n, j.lSuhs' ta i`oyd 

Wkajykafia,d wjYH oekqï iïNdrhla fmdaIs; lrùug msßfjk fmrg;a jvd 

Yla;su;aj l%shd;aul úh hq;=h' 

bf.kqï b.ekaùï l%shdj,sh hdj;ald,Sk lrñka kj úIh ks¾foaYhka hgf;a 

bÈß mshjr rdYshla ;eîug wmg yelsùu i;=gg fya;=jls' úúO Wmdh ud¾.hka 

Tiafia bÈß wkd.; msßfjka wOHdmkh Yla;su;a lsÍug wm .kakd W;aidyfha§ 

Tn w;g m;a flfrk kj .=re ud¾f.damfoaYh YsIH idOkh by< uÜgulg 

Tijd ;eîug  m%n, .=Kd;aul fhojqula jkq we;ehs udf.a úYajdihhs' idïm%odhsl 

bf.kqï l%u fuka u kQ;k bf.kqï l%ufõo ms<sn`oj o mßfõKdpd¾Hjrekaf.a 

oekqu hdj;ald,Sk lr.ksñka l%shdlsÍug Tn i;= j.lSula nj o wjOdrKh lrñ' 

.=re ud¾f.damfoaYh uekúka wOHhkh lr Tnf.a bf.kqï b.ekaùï l%shdj,shg 

fuh uekúñka Ndú; lr .kakd f,io isysm;a lrñ' 

fujka .=reud¾f.damfoaYhla ilia lr Tn w;g m;alsÍu b;d NdrOQr l%shd,shls' 

fï i`oyd uQ,slj l%shdl< msßfjka wOHdmk YdLdfõ úIh iyldr wOHdmk 

wOHCIjrekag;a" cd;sl wOHdmk wdh;kfha wOHCI ckrd,a;=ñhg;a" ksfhdacH 

wOHCI ysñhkag;a" msßfjka YdLd m%OdkS ysñhka yd wOHdmk m%ldYk flduidßia 

ckrd,a;=uka m%Odk ld¾h uKav,hg o msßfjka wOHdmk YdLdj fjkqfjka 

f.!rjkSh m%ixidj msßkuñka wdYs¾jdoh fufia m<lrñ' 

mQcH jákdmy fidaudkkao ysñ

msßfjka wOHdmk wOHlaI

msßfjka wOHdmk YdLdj

wOHdmk wud;HdxYh 
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.=re ud¾f.damfoaYh mßYS,kh i|yd Wmfoia

j¾;udk úêu;a mdi,a moaO;sh ;=< isÿjk úIhud,d ixialrKh iy mdi,a 

úIhud,dfõ wka;¾.;hg iu.dó f,i msßfjka úIhud,dj o ilia lsÍug 

rch ;SrKh lr we;' ;jo mdi,a úIhud,d lghq;= i`oyd iyNd.s jk iïm;a 

odhlhskaf.a f;audj msßfjka úIhud,d ixialrKhl § wjYH mßÈ fhdod .efka' 

fuu úIh ks¾foaYh iy .=re ud¾f.damfoaYh 2019 j¾Ifha isg msßfjkaj, l%shd;aul 

lsÍug kshñ;hs' 

m<uqjk mßÉfÊofha  5 fY%aKsh úIh ks¾foaYh we;=<;a  j we;' ksmqK;dj" ksmqK;d 
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1'3  .Ks;h bf.kSfï wruqKq

msßfjkaj, bf.kqu ,nk meúÈ yd .sys isiqka ;=< f.dvke.S we;s .Ks; ixl,am" 

ks¾udKd;aul yd úkaokd;aul yelshd ;=<ska wd.ñl yd ixialD;sluh jYfhka ixj¾Okh 

lrñka Tjqka ;=< .Ks;uh Ñka;kh wjfndaOh yd l=i,;d úêu;aj f.dvkexùu i|yd 

my; i|yka wruqKq bgqúh hq;=hehs wfmalaId flf¾'

01' 	 .Ks; ixl,am yd uQ,O¾u ms<sn| ±kqu o .Ks; l¾u ms<sn| ±kqu o u.ska 

wd.Kk olaI;d j¾Okh lsÍu yd .Ks; .eg¨ wjfndaOfhka hq;=j úi£ug wjYH 

YsCIKh ,nd§u'

02'	 jdÑl" ,sÅ;" rEmsl" m%ia;dßl" uQ¾; yd ùÔh l%u Ndú;h ms<sn| ksmqK;d 

j¾Okh lr .ekSu u.ska ksjerÈ ikaksfõok yelshd f.dvkexùu'

03' 	 jeo.;a .Ks;uh woyia yd ixl,am w;r iïnkaO;d f.dvk.ñka tajd 

wfkl=;a úIhhka yeoEÍug o wfkl=;a úIhhkays ixj¾Okhg fhdod .ekSug o 

tÈfkod Ôú;h ksrjq,aj yd mdßfõKsl mßirhg wod< jk YslaIK ud¾.hla f,i 

.Ks;h Wmfhda.S lr .ekSug o fhduq lsÍu'

04' 	 .Ks;uh ixfoayk (Conjectures) iy ixjdo (Conversations) f.dvkeÕSug;a

we.hSug;a wNHqyk yd wfmdayk ;¾lk Ndú;h i|yd;a yelshd j¾Okh lsÍu'

05' 	 wxl .Ks;uh fyda ixfla;uh fyda yeiSÍïj,g muKla iSud fkdjQ tÈfkod 

Ôú;fha u;=jk yqre yd kqyqre .eg¨ iQ;% .; lsÍug iy úi£ug .Ks;uh ±kqu 

yd Ys,aml%u Ndú; lsÍfï yelshd j¾Okh lsÍu'

01' 	 ±kqu iy l=i,;d

.Ks;h bf.kSfuka isiqka úiska uQ,sl l=i,;d ixl,am" uQ,O¾u iy ls%hdud¾. idlaId;a 

lr.kq ,eîu wfmalaId flf¾' fn!oaO wd.ñl yd wfkl=;a lafIa;%j, § .Ks;uh Ñka;kh 

fhdod.ekSu i|yd jk fuj,ï f,i fyda .Ks;fha bÈß ld¾hhka i|yd mdol jk wdOdrl 

f,i fyda fïjd Ndú; l< yels h' isiqka úiska lgmdvï lr.; hq;= fyda W.; hq;= fyda 

l=uk wkaofï l=i,;d iy ±kSu o ks¾Kh lsÍfï § ;dlaIKfha kQ;k ÈhqKqj is;ays ;nd 

f.k tfia lsÍu wjYH h' 

02' 	 ikaksfõokh

woyia ixlaIsma;j;a" ksYaph f,i;a ikaksfõokh lsÍfï iy ksfhdackh lsÍfï n,h 

.Ks;hg we;s fyhska th wfkl=;a YslaIKj,§ Ndú; lsÍu úYd, jYfhka jeä ù we;' 

msßfjka úIh ud,dfõ jeo.;a ixrplhla úh hq;af;a ixl,am iy w¾: ±laùï ms<sn| 

isiqka fmdÿ tlÕ;djhlg meñKSu ms<sn|j iy;sl ùu h' fuh jvd fyd¢ka idOkh lr 

.; yelafla jdÑl j iy ,sÅ;j woyia meyeÈ,s lsÍu" wkqudk jYfhka is;Su iy woyia 

/l.ekSu i|yd isiqkag wjia:d ie,iSfuks' fujeks ls%hdldrlï ;=<ska isiqka ;=< woyia 

yqjudrej iyfhda.S ld¾h iy talu;sl Ndjh ms<sn| l=i,;d j¾Okh iy;sl flf¾' fïjd 

kQ;k mßirfhys § Wiia jákdlula we;s l=i,;d f,i ie,fla'

5



03' 	 iïnkaO;d ±lSu

.Ks;h" tald,s; (Isolated) wiïnkaê; i;Hhka iy ls%hdj,s Odrdjla f,i is;Sug 

YsIHfhda fndfydaúg fm<fU;s' m%ia;dßl" ixLHd;aul" fN!;sl iy ùÔh wd§ úúO 

ksrEmK fyda wdlD;s ;=<ska .Ks;h bf.kSu ;=< u mj;sk fndfyda iïnkaO;d 

ms<sn| j isiqka ±kqj;a ùu fï ksid jeo.;a nj ksoiqkla f,i ±laúh yelsh' Ôj" 

fN!;sl iuiudc úoHd" l,d ix.S;" jHdmdr iy wOHdlrK Ôú;h jeks wfkl=;a 

lafI;a%j,§ .eg¨ úi£u i|yd .Ks;h Ñka;kh iy wdlD;slrKh Ndú; lsÍu 

meúÈ yd .sys isiqka úiska y÷k.; .; hq;=h' tfiau wmf.a fn!oaO ixialD;shg" 

foaYSh yd úfoaYSh fuka u j¾;udkfha iy w;S;fha§ .Ks;h iïnkaO ù we;s whqre 

Tjqka wjfndaO lr.; hq;=h'

04' 	 fya;= ±laùu

msßfjka úIhud,dj ;=< .Ks;h úIh flfrys jeä wjOdkhla fhduq lsÍu i|yd 

fndfyda l,l isg mej;s ;¾lkh jkafka .Ks;h bf.kSfuka isiqkg meyeÈ,s j 

ixhqla; yd úhqla; ixl,am is;Sug yelshdj ,efíh hkak h'

tfy;a .Ks;fhys wfmdayk ;¾lkh i|yd ;¾lk uQ,O¾u mokï jqj o 

wNHqykfhka j¾Okh jQ .Ks;h o fndfyda h' tkï rgd fidhd .ekSfuka iy 

miqj wfmdaykfhka idOkh flfrk wkqñ;sj,sks' .Ks;fhys j¾Okh ùï isÿj 

we;af;a f,dalfhys úúO ksÍlaIK" rgd y÷kd.ekSu" l,ams; f.dvkeÕSu iy 

m%fïhhka idOkh lsÍu hk tajdfha wka;¾ ls%hd ;=<sks' .Ks;uh Ñka;kfha fuu 

úúOdx. ms<sn|j isiqka ±kqj;a úh hq;= w;r tajd tlsfklg wod< l=i,;d j¾Okh 

lr.; hq;=h'

05' 	 .eg¨ úi£u'

iEu meúÈ yd .sys isiqfjl= ksIamdok yelshdfjka wdOHd;añl ixj¾Okfhka hq;a 

ls%hdldÍ mqrjeisfhl= ùug kï isiqka ;=< .eg¨ úi£fï yelshdj j¾Okh lsÍu 

wjYH h' .eg¨ úi|Su isiqka wjg f,dalh ;=< .Ks;fhys we;s m%fhdack iy 

n,j;alu m%úêhla újrKh lsÍu i|yd tajdfha isg jerÈ f,i w¾: ±lafjk ,o 

.Ks;uh wjia:djlg úi÷ula ,nd.ekSu i|yd Wiq,k ,o W;amdol Ñka;kh 

wjYH jk tajd f;la .eg¨ úúO úh yelsh' iEu wjia:djl § u isiqkg tu 

wjêfha Tjqka i;= .Ks;uh ±kSï ;=< .Ks;uh .eg¨ úi£fï yelshdj we;' 

fujeks W;aidyhka ys § isiqkaf.a id¾:l;ajh we.hSfï iy w.h lsÍfï WÑ; m%úê 

j¾Okh l< hq;= w;r tajd úêu;a we.hSï jHqyh ;=<g ixhqla; l< hq;= h'

6



5 
f

Y
%aK

sh
 - 

.
K

s;
h

 

l
d,

É
'

b
f

.
k

qï
 m

,
 

ú
I

h
 w

k
a;

¾
.

;
h

k
sm

qK
;

d 
u

Ü
g

ï
k

sm
qK

;
dj

0
3

• 
 f

ok
  
,
o 
 N

d.
  
i
qM
  
l
sÍ
f
u
k

a  
 t

aj
d 
w
;
ß
k

a w
k

a;
  

  
 o
Y
u
 y

d 
i
u
dj

¾
;
 o
Y
u
 ,

ef
n
k

 N
d.

 f
j
k

a l
r
h
s' 

• 
 y

r
h
  
m
Í
CI

df
j
k

a  
w
k

a;
  
oY

u
  
y
d 
i
u
dj

¾
;
 o
Y
u
 

  
 f

;
dar
h
s'

m
ß
f
ï
h
  

i
xL

H
d 
 y

÷
k

d 
.
ek

Su
 

  
• 

 w
k

a;
 o

Y
u
 

  
• 

 i
u
dj

¾
;
 o

Y
u

1'
1 

 
i
xL

H
d 
l

=,
l

h
ú
Y
af
,
aI
K

h
 l

r
h
s'

k
sm

qK
;

dj
-1

 t
È
f
k

o
d 
Ô
ú
;
f
h
a 

w
j
Y
H
;
d 
 i

dl
aI
d;

a 
l

r
  
.
ek

Su
  
i
|
y
d 

;
d;

aú
l

  
i
xL

H
d 

l
=,
l

h
 ;

=<
 .

K
s;
 

 l
¾
u
 y

i
qr
ej

h
s

0
7

• 
m
ß
m
Q¾
K

 
j
¾
.
h
l

a 
f
k

dj
k

 
i
xL

H
dj

l
 

j
¾
.
   

 
 

u
Q,
h
 

w
k

a;
 

o
Y
u
h
l

a 
f
y
da 

i
u
dj

¾
;
 

o
Y
u
h
l

a   
  

  
f
k

dj
k

n
j
  

m
%l

dY
 l

r
h
s' 

• 
 i

u
dj

¾
;
  

o
Y
u
h
l

a  
f
k

dj
k

  
w
k

k
a;
 o

Y
u
  

i
xL

H
d 
  

w
m
ß
f
ï
h
  

i
xL

H
d 
 f

,
i
 y

÷
k

d 
.
k

sh
s' 

• 
 f

o
k

  
,
o
  

i
xL

H
d 
 w

;
=ß
k

a  
m
ß
f
ï
h
  

i
y
 

w
m
ß
f
ï
h
 i

xL
H
d 
f
j
k

a l
r
h
s'

• 
 i

xL
H
d 
 f

¾
L
dj

l
a  

u
;
  

k
sr
Em

K
h
  

l
<
 y

el
s  

i
xL

H
d 
 w

e;
=<
;
a  

l
=,
l

h
 ;

d;
a;
aú
l

  
i
xL

H
d 
 l

=,
l

h
  

f
,
i
  

k
ï
 l

r
h
s' 

• 
 m

%l
D;

s i
xL

H
d"
 k

sÅ
,
" 
m
ß
f
ï
h
 i

xL
H
d"
 w

m
ß
f
ï
h
 

i
xL

H
d 
 i

y
  

;
d;

a;
aú
l

 i
xL

H
d 
 h

k
  

i
xL

H
d 
 l

=,
l

  
k

sr
Em

K
h
 l

r
k

 i
xf

l
a;
 y

÷
k

d 
.
k

sh
s' 

• 
m
%l

D;
s i

xL
H
d"
 k

sÅ
,
" 
m
ß
f
ï
h
 i

xL
H
d"
 w

m
ß
f
ï
h
 

i
xL

H
d 
 i

y
  

;
d;

a;
aú
l

 i
xL

H
d 
 h

k
  

i
xL

H
d 
 l

=,
l

" 
 

l
=,
l

 w
xl

k
f
h
k

a o
l

aj
h
s'

w
m
ß
f
ï
h
 i

xL
H
d 
y
÷
k

d 
.
ek

Su
 

• 
m
%l

D;
s  

i
xL

H
d"
 k

sÅ
,
" 

m
ß
f
ï
h
 i

xL
H
d"
 

w
m
ß
f
ï
h
 i

xL
H
d 
i
y
 

;
d;

a;
aú
l

 i
xL

H
d 
l

=,
l

" 
l

=,
l

 w
xl

k
f
h
k

a 
o
el

aù
u

1'
2
  

;
d;

a;
aú
l

 i
xL

H
d 

l
=,
l

h
  

ú
Y
af
,
aI
K

h
 

l
r
h
s'

0
2

• 
 l

r
K

s" 
 w

m
ß
f
ï
h
  

i
xL

H
d 
 f

,
i
  

y
÷
k

d 
.
k

sh
s

l
r
K

s w
m
ß
f
ï
h
 i

xL
H
d 

f
,
i
 y

÷
k

d 
 .

ek
Su
 

1'
3 

l
r
K

s  
y
`ÿ
k

aj
h
s

0
8

• 
m
o
h
l

a  
y
d 
 B

g
  

f
m
r
  

m
o
h
  

w
;
r
 w

k
qm
d;

h
  

k
sh
;
  

j
Q  

i
xL

H
d 
 w

k
ql

%u
 .

=f
K

da;
a;
r
 f

Y
%aÎ
 f

,
i
 

y
÷
k

d 
.
k

sh
s'

• 
 u

q,
a  

m
o
h

 (a
) 
 y

d 
 f

m
dÿ

  
w
k

qm
d;

h
 (r

) 
j
Q  

.
=f
K

da;
a;
r
 f

Y
%aÎ
h
l

  n
  

j
k

  
m
o
h
 i

|
y
d  

  
Tn

= 
ar

n-
1 i

q;
%h
 f

.
dv

k
.
d 
t
h
 N

dú
;
f
h
k

A .
eg

¨
 

ú
i
|
h
s'

• 
 .

=f
K

da;
a;
r
  

f
Y
%aÎ
h
l

  
u
q,
a  

m
o
h

  a
 o
 f

m
dÿ

 
w
k

qm
d;

h
  r

 o
 j

Q  
ú
g
" 
 u

q,
a  

m
o
 n

 y
s  

f
t
l

H
h
 i

|
y
d 

• 
S n=

(a
(r

n-
1 ))

/(r
-1

)  
y
d S

n=
(a

(1
-r

n ))
/(1

-r
) h

k
 i

Q;
% 

  
 f

.
dv

k
.
d 
.
eg

¨
 ú

i
|
h
s'

 .
=f
K

da;
a;
r
 f

Y
%aÎ
 

 •
  

y
e¢

k
aù
u
 

 •
  n

 j
k

 m
o
h
 n

≤
5

 •
  

u
q,
a  

m
o
 n

 j
,
 

f
t
l

H
h
 n

≤
5 

^f
t
l

H
f
h
k

a  
n 

j
k

 m
o
h
 f

i
ù
u
  

y
er

&

2
'1
 

i
xL

H
d 
w
k

ql
%u
 

w
ei

qß
k

a f
Y
%aÎ
j
,
 

ú
ú
O
  
y
ei

sÍ
ï
 r

g
d 

ú
u
¾
Y
k

h
 l

r
h
s'

k
sm

qK
;

dj
-2
 

i
xL

H
dj

,
 ú

ú
O
 

i
ï
n
k

aO
;
d 
ú
u
¾
Y
k

h
  

l
r
ñ
k

a b
È
ß
 w

j
Y
H
;
d 

i
|
y
d 
 ;

Sr
K

 .
k

sh
s'

 

1'
4
 ú

I
h

 w
k

a;
¾

.
;

h

7



l
d,

É
'

b
f

.
k

qï
 m

,
 

ú
I

h
 w

k
a;

¾
.

;
h

k
sm

qK
;

d 
u

Ü
g

ï
k

sm
qK

;
dj

0
4

• 
N
d.

  
N
dú

;
 .

eg
¨
 ú

i
|
h
s'

• 
oY

u
 N

dú
;
 .

eg
¨
 ú

i
|
h
s' 

• 
N
d.

  
m
qk

Í
C
I
K

h

• 
o
Y
u
 m

qk
Í
C
I
K

h
  

3'
1

N
d.

 y
d 
o
Y
u
 

m
qk

Í
C
I
K

h
 

l
r
h
s'

k
sm

qK
;

dj
 -
 3

 

t
È
f
k

o
d 
 Ô

ú
;
f
h
a  

w
j
Y
H
;
d 
m
y
i
qf
j
k

a  
b
g
q  

l
r
  
.
ek

Su
 

i
|
y
d 
 t

al
l

  
y
d 
t
al

l
 

f
l

dg
i
a  

;
=<
  
.
K

s;
 

l
¾
u
 y

i
qr
ej

h
s'

0
6

• 
 f

l
dg

i
a  

w
df

h
dac

k
f
h
a  

§
  

n
y
q;
r
 w

df
h
dac

l
h
sk

a i
xL

H
dj

l
a   
  

  
 j

H
dm

dr
h
g
 i

ï
n
k

aO
  

l
r
.
;
  

y
el

s n
j
 m

%l
dY

 l
r
h
s' 

• 
 i

Su
di

y
s;
  

i
u
d.

ï
  

m
%d.

aO
k

h
 i

ï
m
do

k
h
 l

r
 .

k
qf
h
a 

f
l

dg
i
a k

sl
=;
a l

sÍ
f
u
k

a n
j
 m

s<
s.
k

sh
s'

• 
 f

l
dg

i
a f

j
f
<
|
 f

m
df

<
y
s .

k
qf
o
k

q ù
f
ï
 §

" 
i
u
d.

u
l

  
 

  
 f

l
dg

i
l

a i
|
y
d 
m
j
;
sk

 ñ
,
" 
f
l

dg
i
l

 f
j
f
<
|
 f

m
d<

 ñ
,
  
 

  
 f

,
i
 k

ï
 l

r
h
s' 

• 
 f

l
dg

i
l

 f
j
f
<
|
 f

m
d<

 ñ
,
 f

l
dg

i
a .

K
k

sk
a  

.
=K

 l
sÍ
f
u
k

a f
l

dg
i
aj
,
 j

á
k

dl
u
 ^
w
df

h
dac

k
h
 l

<
 u

qo
,
& 

,
ef

n
k

 n
j
 m

%l
dY

 l
r
h
s' 

• 
 w

df
h
dac

k
h
 l

<
 y

el
s u

qo
,
 ^
f
l

dg
i
aj
,
  

j
á
k

dl
u
& 
f
l

dg
i
l

 f
j
f
<
|
 f

m
d<

 ñ
f
,
k

a f
n
§
f
u
k

a ñ
,
 §

 

.
;
 y

el
s f

l
dg

i
a .

K
k

 ,
ef

n
k

 n
j
 m

%l
dY

 l
r
h
s' 

• 
 f

l
dg

i
l

g
 h

ï
 l

d,
 i

Su
dj

l
a i

|
y
d 
f
.
j
k

 

,
dN

dx
Y
h
" 
f
l

dg
i
a .

K
k

sk
a .

=K
 l

sÍ
f
u
k

a w
df

h
dac

l
h
dg

 

,
ef

n
k

 ,
dN

dx
Y
 w

do
dh

u
 .

K
k

h
 l

r
h
s' 

• 
 w

df
h
dac

k
h
 l

<
 u

qo
,
 ^
f
l

dg
i
aj
,
 j

á
k

dl
u
&"
 

f
l

dg
i
l

 f
j
f
<
|
 f

m
d<

 ñ
,
" 
m
%d.

aO
k

 ,
dN

h
 y

d 
f
l

dg
i
l

 

,
dN

dx
Y
h
 w

e;
=<
;
a .

eg
¨
 ú

i
|
h
s'

 i
Su
di

y
s;
 i

u
d.

ï
 

 •
  

f
l

dg
i
a

5'
3 

w
df

h
dac

k
h
 

i
|
y
d 
f
l

dg
i
a  

f
j
f
<
|
f
m
d<

 

i
,
l

d 
n
,
h
s'

k
sm

qK
;

dj
 -
 5

 

k
Q;
k

 f
,
dal

f
h
a 

i
d¾

:
l

 f
,
i
 .

k
q 

f
o
k

q l
sÍ
u
 i

|
y
d 

m
%;
sY
;
 f

h
do

d 
.
k

sh
s'

0
8

• 
an  

w
dl

dr
f
h
a  

i
xL

H
dj

l
a  a

 1/
n  
f
,
i
 o

¾
Y
l

 w
dl

dr
f
h
k

a  
 

  
,
sh
h
s' 

(n
≤3

)
• 

 m
ß
f
ï
h
  

o
¾
Y
l

  
i
y
s;
  

m
%l

dY
k

  
i
q`M
 l

r
h
s' 

• 
 t

l
sf
k

l
g
  

i
u
dk

  
n
,
  

f
o
l

l
  

m
do

 i
u
dk

  
f
õ
  

  
 k

ï
  

o
¾
Y
l

  
o
  

i
u
dk

  
j
k

 n
j
 m

%l
dY

 l
r
h
s' 

• 
 t

l
sf
k

l
g
  

i
u
dk

  
n
,
  

f
o
l

l
  

o
¾
Y
l

 i
u
dk

  
f
õ
  

  
 k

ï
  

m
do

  
f
o
l

  
o
  

i
u
dk

 j
k

 n
j
 m

%l
dY

 l
r
h
s' 

• 
 m

ß
f
ï
h
  

o
¾
Y
l

  
i
y
s;
  

i
ó
l

r
K

 ú
i
|
h
s'

 o
¾
Y
l

 

 •
  

m
ß
f
ï
h
 o

¾
Y
l

  
  

  
  

i
y
s;
 m

%l
dY

k
  

  
  

i
q¿
l

sÍ
u
 

 •
  

m
ß
f
ï
h
 o

¾
Y
l

  

  
  

w
dY

s%;
 i

ó
l

r
K

  

  
  

ú
i
|
Su

6'
1 

m
ß
f
ï
h
 o

¾
Y
l

 

i
y
s;
 i

ó
l

r
K

 

ú
i
|
h
s'

k
sm

qK
;

dj
 -
 6

 

t
È
f
k

o
d 
 Ô

ú
;
f
h
a 

.
eg

¨
 m

y
i
qf
j
k

a 

ú
i
|
d 
.
ek

Su
 i

|
y
d 
 

,
>
q.
K

l
 y

d 
.
K

l
  

N
dú

;
 l

r
h
s'

 

8



l
d,

É
'

b
f

.
k

qï
 m

,
 

ú
I

h
 w

k
a;

¾
.

;
h

k
sm

qK
;

d 
u

Ü
g

ï
k

sm
qK

;
dj

0
6

• 
 lo

g a m
r =

 rl
og

a m
 h

k
 ,

>
q.
K

l
  
k

S;
sh
 y

÷
k

d 
  
 .

k
sh
s' ( 

r=
2,r

= 
    

 m
u
K

s )
• 
 ,

>
q.
K

l
 k

S;
s w

ei
qß
k

a n
,
 y

d 
u
Q,
 w

e;
=<
;
a m

%l
dY

k
 

  
 i

q̀M
 l

r
h
s' 

• 
 ,

>
q.
K

l
  
k

S;
s  
w
ei

qß
k

a  
n
,
  
y
d 
 u

Q,
 w

e;
=<
;
a 

  
 i

ó
l
r
K

 ú
i
|
h
s'

,
>
q.
K

l
 k

S;
s ^
n
,
 y

d 
u
Q,
 i

|
y
d&
 

 •
  

,
>
q.
K

l
 k

S;
s w

ei
qß
k

a n
,
 y

d 
 

  
  

u
Q,
 w

e;
=<
;
a m

%l
dY

k
 i

q`M
 l

sÍ
u
 

 •
  

,
>
q.
K

l
 k

S;
s w

ei
qß
k

a n
,
 y

d 
  
  

u
Q,
 w

e;
=<
;
a  

i
ó
l

r
K

 ú
i
£
u

6'
2
 

,
>
q.
K

l
  
w
dY

%s;
 

i
ó
l

r
K

 ú
i
|
h
s'

10
• 

 0
;
a 1

;
a  

w
;
r
  

i
xL

H
dj

l
  
,
>
q.
K

l
h
 f

i
dh

h
s'

• 
 R

K
 m

Q¾
K

dx
Y
h
l

a i
y
s;
 ,

>
q.
K

l
 t

l
;
=$w

v
q l

r
h
s'

• 
 R

K
 m

Q¾
K

dx
Y
h
l

a  
i
y
s;
 ,

>
q.
K

l
h
l

a  
m
Q¾
K

  
  

 i
xL

H
dj

l
sk

a .
=K

 l
r
h
s$f

n
o
h
s'	

• 
 a
 O

k
 o

Y
u
 i

xL
H
dj

l
a  a

2  
w
dl

dr
f
h
a y

d √
a 

w
dl

dr
f
h
a   

  
 m

%l
dY

k
  

,
>
q.
K

l
  

j
.
=  

N
dú

;
f
h
k

a i
q`M
 l

r
h
s'  

 
   

 (m
≤2

)

,
>
q .

K
l

 j
.
= N

dú
;
h
 

 •
 0

;
a 1

;
a w

;
r
 i

xL
H
dj

,
 ,

>
q .

K
l

 
 •

  
0
;
a 1

;
a  

w
;
r
  

i
xL

H
d 
w
e;

=<
;
a 

  
  

m
%l

dY
k

 ^
n
,
 y

d 
u
Q,
 w

e;
=<
;
a& 

  
 •

  
.
=K

 l
sÍ
u
 

  
 •

  
f
n
§
u
 

 •
  

n
,
 y

d 
u
Q,
 w

e;
=<
;
a m

%l
dY

k
 

  
  

i
q`M
 l

sÍ
u

6'
3 

,
>
q.
K

l
 

N
dú

;
f
h
k

a 
i
q`M
 l

sÍ
u
 m

y
i
q l

r
 

.
k

sh
s'

0
5

• 
 R

c
q  

j
D;

a;
  

f
l

a;
=j
l

a  
j
l

%  
m
dI

aG
 f

l
dg

i
l

sk
a  

y
d  

  
 i

u
;
,
  

j
D;

a;
dl

dr
 m

;
=,
l

sk
a i

u
k

aú
;
 j

k
 >

k
 

  
 j

i
a;
=j
l

a n
j
 m

%l
dY

 l
r
h
s'

• 
 m

;
=f
,
a  

w
r
h
 r
o
 w

e,
 W

i
 l 

o
 j

Q R
c
q  

j
D;

a;
  

f
l

a;
=j
l

  
u
q`M
  

m
DI

aG
 j

¾
.
M
,
h

 A
 ú

g
 A

=π
r2 +

πr
l 

j
k

 n
j
 f

m
k

aj
h
s'

• 
 f

o
k

q ,
n
k

 o
;
a;
 w

ei
qß
k

a R
c
q j

D;
a;
 f

l
a;
=j
l

m
DI

aG
 

  
 j

¾
.
M
,
h
 w

dY
%s;
 .

eg
¨
 ú

i
|
h
s'

• 
 w

r
h
 r
 j

Q f
.
da,

h
l

 m
DI

aG
 j

¾
.
M
,
h

 A
 ú

g
 A

=4
πr

2  
  

 n
j
 y

÷
k

d 
.
k

sh
s' 

• 
 f

o
k

q ,
n
k

 o
;
a;
 w

ei
qß
k

a f
.
da,

h
l

  
m
DI

AG
  

j
¾
.
M
,
h
  

w
dY

%s;
 .

eg
¨
 ú

i
|
h
s'

m
DI

aG
 j

¾
.
M
,
h
 

 •
  
f
l

a;
=j
l

 m
DI

aG
 j

¾
.
M
,
h
 

 •
  
f
.
da,

h
l

 m
DI

aG
 j

¾
.
M
,
h

8'
1 

m
ß
i
r
f
h
a w

e;
s ú

ú
O
 

>
k

 j
i
a;
=j
,
 m

DI
aG
 

j
¾
.
M
,
h
 m

s<
sn
|
j
 

ú
u
¾
Y
k

h
 l

r
h
s'

k
sm

qK
;

dj
 - 
8 

j
¾
.
M
,
h
 m

s<
sn
|
 j

  
ú
u
¾
Y
k

h
 l

r
ñ
k

a  
i
Sñ
;
 b

v
l

v
 m

%Y
i
a;
 

u
Ü
g
ñ
k

a 
m
%f
h
dac

k
h
g
 .

k
sh
s'

0
4

• 
 m

;
=f
,
a  

w
r
h
 r
 y

d 
 ,

ï
n
  

W
i
 h

 j
Q R

c
q f

l
a;
=j
l

  
  

 m
ß
u
dj

 V
ú
g
 V

= 
   

  π
r2 h

 h
 n

j
 m

%l
dY

 l
r
h
s'

• 
 f

o
k

q ,
n
k

 o
;
a;
  

N
dú

;
f
h
k

a  
f
l

a;
=j
l

 m
ß
u
dj

 
  

 w
dY

%s;
 .

eg
¨
 ú

i
|
h
s'

• 
 w

r
h
 r
 j

Q  
f
.
da,

h
l

  
m
ß
u
dj

 V
 ú

g
 V

= 
   

 π
r3  

   
 n

j
 m

%l
dY

 l
r
h
s'

• 
 f

o
k

q ,
n
k

 o
;
a;
  

N
dú

;
f
h
k

a  
f
.
da,

h
l

 m
ß
u
dj

 
  

 w
dY

%s;
 .

eg
¨
 ú

i
|
h
s'

m
ß
u
dj

 •
  
R

c
q f

l
a;
=j
 

 •
  
f
.
da,

h
 

 

10
'1
  

ú
ú
O
 >

k
 j

i
a;
=j
,
 

m
ß
u
dj

 m
s<
sn
|
j
 

.
f
õ
I
K

h
 l

r
h
s'

k
sm

qK
;

dj
 - 
10

 
m
ß
u
dj

  
m
s<
sn
|
j
 

ú
p
dr

Y
S,
Sj
 l

g
h
q;
=  

l
r
ñ
k

a w
j
l

dY
f
h
a  

W
m
ß
u
 M

,
o
dh

s;
dj

  
,
n
d 
.
k

sh
s'

1 3

4 3

1 2

9



l
d,

É
'

b
f

.
k

qï
 m

,
 

ú
I

h
 w

k
a;

¾
.

;
h

k
sm

qK
;

d 
u

Ü
g

ï
k

sm
qK

;
dj

0
3

• 
 
R

c
qf
l
daK

S 
 
;
%sf
l
daK

h
l
 
 
h
ï
 
f
l
daK

h
l
 
 
i
h
sk
a 
 
w
.
h
" 
 
t
y
s  

i
ï
u
qL
 m

do
f
h
a  
È.

  
y
d 
 l

¾
K

f
h
a  
È.

  
w
;
r
 w

k
qm
d;

f
h
k

a  
,
n
d  

f
ok

  
n
j
 w

k
dj

r
K

h
 l

r
 .

k
sh
s' 

• 
 R

c
qf
l
daK

S  
;
%sf
l
daK

h
l
  
h
ï
 f

l
daK

h
l
  
f
l
dai

h
sk
  
 w

.
h
" 
 t

y
s  

n
oaO

 m
do
f
h
a  
È.

  
y
d 
 l

¾
K

f
h
a  
È.

  
w
;
r
  
w
k

qm
d;

f
h
k

a  
,
n
d  

f
ok

  
n
j
 w

k
dj

r
K

h
 l

r
 .

k
sh
s' 

• 
 R

c
qf
l
daK

S  
;
%sf
l
daK

h
l
  

h
ï
 f

l
daK

h
l
  

g
ex
c
k

  
 w

.
h
" 
 t

y
s  

i
ï
u
qL
 m

do
f
h
a È

.
 y

d 
n
oaO

 m
do
f
h
a È

.
 w

;
r
 w

k
qm
d;

f
h
k

a  
,
n
d  

f
ok

  
n
j
 w

k
dj

r
K

h
 l

r
 .

k
sh
s'

	
;
%sf
l

daK
ñ
;
sl

 
w
k

qm
d;

 
 •

  
i
h
sk

h
 

 •
  

f
l

dai
h
sk

h
 

 •
  

g
ex
c
k

h

13
'1
  

R
c
qf
l

daK
S 

;
%sf
l

daK
h
l

 
;
%sf
l

daK
ñ
;
sl

 w
k

qm
d;

 
y
÷
k

d 
.
k

sh
s'

k
sm

qK
;

dj
 - 
13

 
ú
ú
O
 l

%u
 ú

ê
 

.
f
õ
I
K

h
 l

r
ñ
k

a 
m
%df

h
da.

sl
 w

j
i
a:
d 

i
|
y
d 
m
ß
u
dK

 r
Em

 
N
dú

;
 l

r
h
s'

0
4

• 
;
%sf
l

daK
ñ
;
sl

  
w
k

qm
d;

  
w
dY

%s;
 .

K
k

h
 l

sÍ
ï
 i

sÿ
 l

r
h
s' 

• 
 ;

%sf
l

daK
ñ
;
sl

 w
k

qm
d;

 w
dY

%s;
 .

eg
¨
 ú

i
|
h
s'

• 
 ;

%sf
l

daK
ñ
;
sl

 w
k

qm
d;

 
i
ï
n
k

aO
 

  
  

.
eg

¨
 ^
30

0
"6
0

0
"4
50
&

13
'2
  

f
f
o
k

sl
 w

j
Y
H
;
d 

i
|
y
d 
;
%sf
l

daK
ñ
;
sl

  
i
ï
n
k

aO
;
d 
y
i
qr
ej

h
s'

0
6

• 
 j

¾
.
c
  

i
ó
l

r
K

h
l

  
ú
i
÷
u
" 
 j

¾
.
c
 i

ó
l

r
K

h
g
  

w
o
d<

  
;
%sm
o
  

j
¾
.
c
 m

%l
Y
k

f
h
a  

i
dO

l
  

N
dú

;
f
h
k

a  
f
i
dh

h
s'

• 
 a

x2 +
bx

+c
 =

 o
 w

dl
dr

f
h
a j

¾
.
c
  
i
ó
l

r
K

h
l

  
ú
i
÷
u
"

   
 x

=(
-b

±√
(b

2 -4
ac

) i
Q;
%h
 N

dú
;
f
h
k

a f
i
dh

h
s'

j
¾
.
c
 i

ó
l

r
K

 ú
i
£
u

  
• 

i
dO

l
 N

dú
;
f
h
k

a
  
• 

 i
Q;
%h
 N

dú
;
f
h
k

a 

17
'2
  

f
f
o
k

sl
 w

j
Y
H
;
dj

,
 

§
 u

;
= j

k
  
.
eg

¨
 

ú
i
£
u
 i

|
y
d 
j
¾
.
c
 

i
ó
l

r
K

 f
h
do

d.
;
 

y
el

s w
dl

dr
h
  

ú
u
¾
Y
k

h
 l

r
h
s'

k
sm

qK
;

dj
 -
 1

7 
t
È
f
k

o
d 
Ô
ú
;
f
h
a 

w
j
Y
H
;
d 
i
dl

aI
d;

a 
l

r
 .

ek
Su
 i

|
y
d 

i
ó
l

r
K

 ú
i
£
f
ï
 

l
%u
 ú

ê
 y

i
qr
ej

h
s'

0
5

• 
 j

¾
.
dh

s;
  

 y
d 
 j

¾
.
 u

Q,
  

w
e;

=<
;
a i

Q;
%h
l

  
k

ï
  

l
r
k

  
  
  

  
 ,

o
  

m
o
h
l

a  
W
l

a;
 l

r
h
s' 

• 
 j

¾
.
dh

s;
  

y
d 
 j

¾
.
u
Q,
  

w
e;

=<
;
a i

Q;
%h
l

" 
 §

  
w
e;

s  
  

w
.
h
h
k

a  
w
df

o
aY
 l

r
ñ
k

a  
k

ï
  

l
r
k

  
,
o
  

m
o
h
l

  
 w

.
h
 

f
i
dh

h
s' 

• 
 .

eg
¨
 ú

i
£
u
 i

|
y
d 
i
Q;
% f

h
do

d 
.
k

sh
s'

i
Q;
% 

• 
 W

l
a;
h
 u

dr
e 
l

sÍ
u
  

  
 

^j
¾
.
dh

s;
 y

d 
j
¾
.
u
Q,
 

w
e;

=<
;
a& 

• 
 w

df
o
aY
h

• 
 i

Q;
% N

dú
;
h

19
'1
 

.
eg

¨
  
ú
i
£
u
  
i
|
y
d 
 

i
Q;
% f

h
do

d 
 .

;
  
y
el

s  
l

%u
  
ú
ê
 ú

u
¾
Y
k

h
 

l
r
h
s

k
sm

qK
;

dj
- 1

9 
t
È
f
k

o
d 
 Ô

ú
;
f
h
a  

y
u
qj
k

 .
eg

¨
 

ú
i
|
d 
.
ek

Su
 i

|
y
d 

i
q;
% f

h
do

d.
;
  

y
el

s l
%u
 ú

ê
 

.
f
õ
I
K

h
 l

r
h
s

10
• 

 y
=a

x2 +
bx

+c
 w

dl
dr

f
h
a  

Y
%s;
h
l

 f
o
k

 ,
o
 x

 y
s  

 w
.
h
k

a  
  

 l
Sm
h
l

a i
|
y
d 
w
k

qr
Em

 y
 y

s w
.
h
k

a .
K

k
h
 l

r
 f

o
k

 ,
o
  

  
 Y

s%;
f
h
a m

%i
a;
dr

h
 w

|
sh
s'

• 
 y

=a
x2 +

bx
+c

 w
dl

dr
f
h
a  

Y
%s;
h
l

 m
%i
a;
dr

h
  

 w
ei

qf
r
k

a  
t
y
s   

  
 ,

l
aI
K

 y
÷
k

d 
.
k

sh
s'

• 
 y

=±
(x

±a
)2 +

b 
w
dl

dr
f
h
a  

Y
%s;
h
l

 f
o
k

 ,
o
 x

 y
s  

w
.
h
k

a  
  

 l
Sm
h
l

a i
|
y
d 
w
k

qr
Em

 y
 y

s w
.
h
k

a .
K

k
h
 l

r
  

f
o
k

 ,
o
  

  
 Y

s%;
f
h
a m

%i
a;
dr

h
 w

|
sh
s'

• 
 y

=±
(x

±a
)2 +

b 
w
dl

dr
f
h
a  

Y
%s;
h
l

 m
%i
a;
dr

  
 w

ei
qf
r
k

a  
t
y
s   

  
 ,

l
aI
K

 y
÷
k

d 
.
k

sh
s'

j
¾
.
c
 i

ó
l

r
K

j
,
 m

%i
a;
dr

• 
 y

=a
x2 +

bx
+c

 w
dl

dr
h
 y

d
• 

 y
=±

(x
±a

)2 +
b 

w
dl

dr
f
h
a 

Y
%s;
j
,
 m

%i
a;
dr

 w
e£

u
 y

d 
j
¾
.
c
 Y

s%;
h
l

 m
%i
a;
dr

f
h
a 

,
l

aI
K

• 
 i

u
ñ
;
s w

l
aI
h

• 
 Y

s%;
f
h
a y

ei
sÍ
u
 ^
m
r
di

&
• 

 W
m
ß
u
 $

w
j
u
 ,

l
aI
h

• 
 u

Q,
 ^
t
u
 i

ó
l

r
K

f
h
au
 

y=
0&

2
0
'1
  

j
¾
.
c
 Y

%s;
h
l

 ,
C
I
K

  
m
%i
a;
dr

 w
ei

qf
r
k

a  
ú
.
%y
 l

r
h
s'

k
sm

qK
;

dj
 -
 2

0
ú
ú
O
 l

%u
 ú

ê
 

.
f
õ
I
K

h
 l

r
ñ
k

a 
ú
p
,
H
 f

o
l

l
a w

;
r
  

m
j
;
sk

 w
f
k

H
dak

H
i
ï
n
k

aO
;
d 

m
y
i
qf
j
k

a 
i
k

ak
sf
õ
o
k

h
 

l
r
h
s'

2a

10



l
d,

É
'

b
f

.
k

qï
 m

,
 

ú
I

h
 w

k
a;

¾
.

;
h

k
sm

qK
;

d 
u

Ü
g

ï
k

sm
qK

;
dj

0
6

f
m
a<
s  
y
d 
 ;

Sr
  
w
ei

qf
r
k

a  
f
;
dr

;
=r
e 
b
Èß

m
;
a  
l
sÍ
f
ï
  
l
%u
h
l
a  
f
,
i
 

k
H
di

 y
÷
k

d 
.
k

sh
s'

• 
 k

H
di

h
l
 f

m
a<
s .

K
k

 y
d 
;
Sr
 .

K
k

 u
.
sk

a t
y
s .

K
h
 o

l
aj
k

 n
j
   

y
÷
k

d 
.
k

sh
s'

• 
 f

m
a<
s  
k

H
di

" 
;
Sr
 k

H
di

" 
i
u
p
;
=r
i
% k

H
di

" 
  
t
al
l
 k

H
di

  
i
y
  

i
u
ñ
;
s k

H
di

 y
÷
k

d 
.
k

sh
s'

• 
 k

H
di

 f
ol

l
a t

l
;
= l

sÍ
f
ï
 §

 y
d 
w
v
q l

sÍ
f
ï
  
§ 

 t
aj
df

h
a  
.
K

h
  

i
u
dk

 ú
h
 h

q;
=  
n
j
  
m
%df

h
da.

sl
  
w
j
i
a:
d 
  
w
ei

qß
k

a m
%l
dY

 l
r
h
s'

• 
 f

m
a<
s k

H
di

$;
Sr
  
k

H
di

 f
ol

l
a t

l
;
= l

r
h
s¦ 
w
v
q l

r
h
s'

• 
 .

K
h
 3
«
3 
f
;
l
a j

Q k
H
di

  
f
ol

l
a t

l
;
= l

r
h
s¦ 
w
v
q l

r
h
s'

• 
 .

K
h
 3
«
3 
f
;
l
a  
j
Q  
k

H
di

h
l
a k

sÅ
,
h
l
sk

a .
=K

 l
r
h
s'

• 
 t

l
;
= l

sÍ
u
" 
 w

v
q  
l
sÍ
u
" 
k

sÅ
,
h
l
sk

a .
=K

  
l
sÍ
u
  
 h

k
  
.
K

s;
 

l
¾
u
 f

h
do
d 
.
k

sñ
k

a k
H
di

 i
q̀M
 l

r
 o

l
aj
h
s'

k
H
di

 

 •
  
y
e¢

k
aù
u
 ^

3×
3 

o
l

aj
d&

 •
  
t
l

;
= l

sÍ
u
 y

d 
w
v
q 

l
sÍ
u
 ^
3×

3 
o
l

aj
d&

 •
  
k

H
di

h
l

a 

k
sÅ
,
h
l

sk
a .

=K
 

l
sÍ
u
 ^
3×

3 
 o

l
aj
d&

2
0
'2
 

u
Q,
sl

  
.
K

s;
 

l
¾
u
 

h
g
f
;
a  

k
H
di

 

y
i
qr
ej

h
s'

0
4

• 
 R

c
qf
l

daK
S ;

%sf
l

daK
h
l

 l
¾
K

h
 i

y
 R

c
qf
l

daK
h
  

  
 w

v
x.

= m
do

 f
j
k

  
f
j
k

u
 k

ï
 l

r
h
s'

• 
 m

h
s;
.
r
i
a m

%f
ï
h
h
 y

÷
k

d 
.
k

sh
s'

• 
 m

h
s;
.
r
i
a m

%f
ï
h
h
 N

dú
;
f
h
k

a .
K

k
h
 l

sÍ
ï
j
,
  

f
h
f
o
h
s'

• 
 m

q¾
K

 i
xL

H
du

h
 j

Q m
h
s;
.
r
i
a ;

%s;
aj
 y

÷
k

d 
.
k

sh
s'

• 
m
h
s;
.
r
i
a m

%f
ï
h
h
 

N
dú

;
h
 ^
i
dO

k
h
 

w
k

j
Y
H
h
s&

2
3'
1 

 

R
c
qf
l

daK
sl

 

;
%sf
l

daK
h
l

 

m
do

 w
;
r
  

i
ï
n
k

aO
;
dj

 

ú
u
i
h
s'

k
sm

qK
;

dj
 -
 2

3

i
r
,
 

f
¾
Ç
h
 

;
,
 

r
Em

 
w
dY

%s;
 
c
H
dñ

;
sl

 

i
xl

,
am
 
m
o
k

ï
 
l

r
 

k
sñ
k

a t
È
f
k

o
d 

Ô
ú
;
f
h
a l

g
h
q;
= 

i
|
y
d 
w
j
Y
H
 

k
s.
u
k

j
,
g
 

t
<
f
U
h
s'

0
5

• 
 ;

%sf
l

daK
h
l

 m
do

 f
o
l

l
 u

O
H
 ,

C
I
H
 h

d 
l

r
k

 f
¾
L
dj

 i
y
  
 

  
 b

;
sß
 m

do
h
 f

j
k

 f
j
k

 u
 k

ï
 l

r
h
s'

• 
 u

O
H
 ,

C
I
H
 m

%f
ï
h
h
 y

÷
k

d 
.
k

sh
s'

• 
 u

O
H
 ,

C
I
H
  

m
%f
ï
h
h
  

i
;
H
dm

k
h
 l

r
h
s'

• 
 u

O
H
 ,

C
I
H
  

m
%f
ï
h
h
  

N
dú

;
f
h
k

a .
K

k
h
 l

sÍ
ï
j
,
  

f
h
f
o
h
s'

• 
 u

O
H
 ,

C
I
H
  

m
%f
ï
h
f
h
a  

ú
f
,
dau

h
 y

÷
k

d 
.
k

sh
s'

• 
 u

O
H
 ,

C
I
H
  

m
%f
ï
h
f
h
a  

ú
f
,
dau

h
 N

dú
;
f
h
k

a .
K

k
h
  

l
sÍ
ï
  

  
 l

r
h
s'	

• 
 m

%f
ï
h
h
 y

d 
ú
f
,
dau

h
 N

dú
;
f
h
k

a .
eg

¨
 ú

i
|
h
s'

• 
u
O
H
 ,

C
I
H
  

m
%f
ï
h
h
^i

dO
k

h
 

w
k

j
Y
H
h
s&

• 
u
O
H
 ,

C
I
H
 m

%f
ï
h
f
h
a 

ú
f
,
dau

h
 N

dú
;
h
 

^i
dO

k
h
 w

k
j
Y
H
h
s&

2
3'
2
 

;
%sf
l

daK
h
l

m
do

 

w
k

qm
d;

sl
j
 

f
n
§
f
u
k

a 

w
e;

sj
k

 m
%;
sM
,
 

ú
u
i
h
s'

 

11



l
d,

É
'

b
f

.
k

qï
 m

,
 

ú
I

h
 w

k
a;

¾
.

;
h

k
sm

qK
;

d 
u

Ü
g

ï
k

sm
qK

;
dj

0
5

• 
 j

D;
a;
  
p
;
=r
i
%h
l
  
i
ï
u
qL
  
f
l
daK

 h
q.
,
 y

÷
k

d 
f
.
k

 ,
sh
d 
ol

aj
h
s'

• 
 —
j
D;

a;
  
p
;
=r
i
%h
l
  
i
ï
u
qL
  
f
l
daK

 m
ß
m
Qr
l
  
f
õ
˜ 
 h

k
  
  
m
%f
ï
h
h
  

  
 y

÷
k

d 
.
k

sh
s'

• 
 —
j
D;

a;
  
p
;
=r
i
%h
l
  
i
ï
u
qL
  
f
l
daK

 m
ß
m
Qr
l
 f

õ
˜ 
h
k

  
m
%f
ï
h
h
 

  
N
dú

;
f
h
k

a .
K

k
h
 l

sÍ
ï
 l

r
h
s'

• 
 —
j
D;

a;
  
p
;
=r
i
%h
l
  
i
ï
u
qL
  
f
l
da 
K

 m
ß
m
Qr
l
  
f
õ
˜ 
h
k

  
 m

%f
ï
h
h
  

  
 i

dO
k

h
 l

r
h
s'

j
D;

a;
 p

;
=r
i
%

 •
 —
j
D;

a;
 p

;
=r
i
%h
l

 

i
ï
u
qL
 f

l
daK

  
  

m
ß
m
Qr
l

 f
õ
˜ 
h
k

 m
%f
ï
h
 

N
dú

;
h
  

y
d 
i
dO

k
h

 •
 b

y
;
 m

%f
ï
h
f
h
a 

ú
f
,
dau

h
 N

dú
;
h
  

^i
dO

k
h
 w

k
j
Y
H
h
s&

2
4
'1
  

p
;
=r
i
% w

;
ß
k

a 

j
D;

a;
h
l

 

w
k

a;
¾
.
;
 l

<
  

y
el

s p
;
=r
i
%  

m
s<
sn
|
 ú

u
¾
Y
k

h
 

l
r
h
s'

k
sm

qK
;

dj
 -
 2

4

j
D;

a;
 w

dY
%s;
 

c
H
dñ

;
sl

 i
xl

,
am
 

m
o
k

ï
 l

r
 .

k
sñ
k

a 

k
s.
u
k

j
,
g
 t

<
ö
u
  

i
|
y
d;

¾
l

dk
ql

+,
 

Ñ
k

a;
k

h
 f

u
f
y
h
j
h
s'

0
5

• 
 m

%f
ï
h
f
h
a  

ú
f
,
dau

h
 y

÷
k

d 
.
k

sh
s'

• 
 m

%f
ï
h
f
h
a  

ú
f
,
dau

h
 N

dú
;
f
h
k

a .
K

k
h
 l

sÍ
ï
 l

r
h
s'

• 
 m

%f
ï
h
h
 y

d 
ú
f
,
dau

h
 N

dú
;
f
h
k

a .
eg

¨
 ú

i
|
h
s'

• 
 j

D;
a;
  

p
;
=r
i
%h
l

  
m
do

h
l

a  
È
l

a l
sÍ
f
u
k

a i
Ef

o
k

 f
l

daK
h
   

  
 i

y
 B

g
  

w
N
H
k

a;
r
  

i
ï
u
qL
  

f
l

daK
  
y
÷
k

d 
.
k

sh
s'

• 
 —
j
D;

a;
  

p
;
=r
i
%h
l

  
m
do

h
l

a  
È
l

a l
sÍ
f
u
k

a  
i
Ef

o
k

  
n
dy

sr
  

f
l

daK
h
 w

N
H
k

a;
r
  

i
ï
u
qL
  

f
l

daK
h
g
  

 i
u
dk

 f
õ
˜ 
h
k

 

m
%f
ï
h
h
 y

÷
k

d 
.
k

sh
s'

• 
 —
j
D;

a;
  

p
;
=r
i
%h
l

  
m
do

h
l

a  
È
l

a l
sÍ
f
u
k

a  
i
Ef

o
k

  
n
dy

sr
  

f
l

daK
h
 w

N
H
k

a;
r
  

i
ï
u
qL
  

f
l

daK
h
g
  

i
u
dk

 f
õ
˜h

k
 

m
%f
ï
h
h
 N

dú
;
f
h
k

a .
K

k
h
 l

sÍ
ï
 l

r
h
s'

—j
D;

a;
 p

;
=r
i
%h
l

 

m
do

h
l

a È
l

a  
 l

sÍ
f
u
k

a 

i
Ef

o
k

 n
dy

sr
 f

l
daK

h
  

w
N
H
k

a;
r
 i

ï
u
qL
 

f
l

daK
h
g
 i

u
dk

 f
õ
˜ 

h
k

 m
%f
ï
h
h
 N

dú
;
h
  

^i
dO

k
h
 w

k
j
Y
H
h
s&

2
4
'2
  

j
D;

a;
 p

;
=r
i
%h
l

 

n
dy

sr
 y

d 

w
N
H
k

a;
r
 f

l
daK

  

w
;
r
 i

ï
n
k

aO
;
d 

ú
u
i
h
s'

0
4

• 
 —
j
D;

a;
h
  

u
;
  

j
Q  

,
C
I
H
h
l

a  
T
i
af
i
a w

r
h
g
 ,

ï
n
j
  

w
e|

s  
 

  
  

i
r
,
  

f
¾
L
dj

 j
D;

a;
h
g
  

i
am
¾
Y
l

h
l

a  
f
õ
˜ 
 h

k
  

 m
%f
ï
h
h
  

  
  

y
÷
k

d 
.
k

sh
s'

• 
 f

u
u
 m

%f
ï
h
h
  

N
dú

;
f
h
k

a  
.
K

k
h
  

l
sÍ
ï
 l

r
h
s'

• 
 —
j
D;

a;
h
  

u
;
  

j
Q  

,
C
I
H
h
l

a  
T
i
af
i
a w

r
h
g
 ,

ï
n
j
  

 w
e|

s  

  
  

i
r
,
  

f
¾
L
dj

 j
D;

a;
h
g
  

i
am
¾
Y
l

h
l

a  
f
õ
˜ 
 h

k
  
 

  
  

m
%f
ï
h
f
h
a ú

f
,
dau

h
 y

÷
k

d 
.
k

sh
s'

• 
 m

%f
ï
h
f
h
a ú

f
,
dau

h
 N

dú
;
f
h
k

a  
.
K

k
h
  

l
sÍ
ï
 l

r
h
s'

• 
 m

%f
ï
h
h
 y

d 
ú
f
,
dau

h
 N

dú
;
f
h
k

a .
eg

¨
 ú

i
|
h
s'

i
am
¾
Y
l

  
• 

—j
D;

a;
h
 u

;
 j

Q 

,
C
I
H
h
l

a T
i
af
i
a  

w
r
h
g
 ,

ï
n
j
 w

e|
s 

i
r
,
 f

¾
L
dj

  
j
D;

a;
h
g
 

i
am
¾
Y
l

h
l

a f
õ
˜ 

h
k

  
m
%f
ï
h
h
 N

dú
;
h
 

^i
dO

k
h
 w

k
j
Y
H
h
s&

 •
 b

y
;
 m

%f
ï
h
f
h
a 

ú
f
,
dau

h
 N

dú
;
h
  

^i
dO

k
h
 w

k
j
Y
H
h
s&

2
4
'3
 

j
D;

a;
 i

am
¾
Y
l

 

w
dY

%s;
 f

l
daK

j
,
 

y
ei

sÍ
u
 

ú
ê
u
;
a f

,
i
 

;
y
j
qr
e 

l
r
h
s'

 

12



l
d,

É
'

b
f

.
k

qï
 m

,
 

ú
I

h
 w

k
a;

¾
.

;
h

k
sm

qK
;

d 
u

Ü
g
ï

k
sm

qK
;

dj

0
4

• 
 i

xL
H
d;

  
j
H
dm

a;
sh
l
  
i
xL

H
d;

  
;
Sr
f
h
a w

.
h
h
k

a b
y
<
 

  
 i

sg
 m

y
<
g
 f

y
da 
m
y
<
 i

sg
  
b
y
<
g
  
t
l
;
=  
l
sÍ
f
u
k

a  
  
 i

u
qÉ
Ñ
;
 i

xL
H
d;

 ;
Sr
h
 ,

n
d 
.
k

sh
s'

• 
 t

l
a  
t
l
a  
m
k

a;
s  
m
%dk

a;
r
f
h
a  
b
y
<
 u

dh
su
 y

d 
t
u
 

  
 m

k
a;
s m

%dk
a;
r
h
g
 w

od
<
 i

u
qÉ
Ñ
;
  
i
xL

H
d;

h
  
f
h
do
d 
 

  
 .

k
sñ
k

a i
u
qÉ
Ñ
;
 i

xL
H
d;

 p
l
%h
 w

¢
h
s'

o
;
a;
 k

sr
Em

K
h
 

 •
  

i
u
qÉ
Ñ
;
 i

xL
H
d;

  

  
  

j
l

%h

2
8'
3 

 o
;
a;
 i

u
qy
h
l

i
u
qÉ
Ñ
;
 i

xL
H
d;

h
 

y
d 
u
dh

sï
 w

;
r
 

i
ï
n
k

aO
;
d 
k

sr
Em

K
h
 

l
r
h
s'

k
sm

qK
;

dj
 2

8

o
;
a;
 k

sr
Em

K
h
 

l
sÍ
f
ï
 ú

ú
O
 l

%u
 

ú
u
¾
Y
k

h
 l

r
ñ
k

a 

f
f
o
k

sl
 l

g
h
q;
= 

m
y
i
ql

r
 .

k
sh
s'

0
8

• 
  

i
xL

H
d;

  
j
H
dm

a;
sh
l

a  
i
u
dk

  
f
l

dg
i
a y

;
r
l

g
  

  
  

f
n
o
k

  
w
.
h
h
k

a  
f
,
i
 p

;
=¾
:
l

 m
ey

eÈ
,
s l

r
h
s'

• 
 w

df
r
day

K
 l

%u
h
g
 m

s<
sf
h
,
 l

<
 o

;
a;
 n

 w
e;

s  
i
u
Qy
h
l

  
  

  
   

   
   

 (n
+1

) 
j
k

 i
a:
dk

f
h
a  

w
h
  

.
K

k
  

m
<
u
qj
k

  
 p

;
=¾
:
l

h
 (Q

1) 
f
,
i
 y

÷
k

d 
.
k

sh
s'

• 
 w

df
r
day

K
 l

%u
h
g
 m

s<
sf
h
,
 l

<
 o

;
a;
 n

 w
e;

s  
i
u
Qy
h
l

  
  

  
   

   
  (

n+
1)

  j
k

 i
a:
dk

f
h
a  

w
h
  

.
K

k
  

f
o
j
k

  
 p

;
=¾
:
l

h
 (

Q
2) 

f
,
i
 y

÷
k

d 
.
k

sh
s'

• 
 w

df
r
day

K
 l

%u
h
g
 m

s<
sf
h
,
 l

<
 o

;
a;
 n

 w
e;

s  
i
u
Qy
h
l

  
  

  
   

   
(n

+1
)  

j
k

 i
a:
dk

f
h
a  

w
h
  

.
K

k
  

;
=k

aj
k

  
 p

;
=¾
:
l

h
 (Q

3) 
f
,
i
 y

÷
k

d 
.
k

sh
s'

• 
 o

;
a;
  

i
u
Qy
h
l

  
f
o
j
k

  
p
;
=¾
:
l

h
 (Q

2) 
t
u
  

o
;
a;
  

  
 i

u
Qy
f
h
a  

u
O
H
i
a:
h
g
 i

u
dk

 n
j
 f

m
k

aj
d 
f
o
h
s'

• 
 o

;
a;
  

i
u
Qy
h
l

  
;
=k

aj
k

  
p
;
=¾
:
l

h
 -
 m

<
u
qj
k

  
  

 p
;
=¾
:
l

h
 (Q

3-Q
1) 

w
k

a;
Y
a p

;
=¾
:
l

 m
r
di

h
 f

,
i
  

  
 y

÷
k

d 
.
k

sh
s'

• 
 i

xL
H
d;

h
 n

  ú
g
"  

   
n 

i
a:
dk

h
g
 w

o
d<

 w
h
 .

K
k

  
 

  
 m

<
u
qj
k

 p
;
=¾
:
l

h
 (Q

1) 
f
,
i
 i

u
qÉ
Ñ
;
  

i
xL

H
d;

  
 

  
 p

l
%h
 w

ei
qß
k

a f
i
dh

h
s'

• 
 i

xL
H
d;

h
 n

  
ú
g
" 

   
  n

 i
a:
dk

h
g
 w

o
d<

 w
h
 .

K
k

  
 

  
 f

o
j
k

 p
;
=¾
:
l

h
 (

Q
2) 

f
,
i
 i

u
qÉ
Ñ
;
  

i
xL

H
d;

  
 

  
 p

l
%h
 w

ei
qß
k

a f
i
dh

h
s'

• 
 i

xL
H
d;

h
 n

  
ú
g
" 

   
 n

 i
a:
dk

h
g
 w

o
d<

 w
h
 .

K
k

  
 

  
 ;

=k
aj
k

 p
;
=¾
:
l

h
 (Q

3) 
f
,
i
 i

u
qÉ
Ñ
;
  

i
xL

H
d;

  
 

  
 p

l
%h
 w

ei
qß
k

a f
i
dh

h
s'

• 
 ;

=k
aj
k

  
p
;
=¾
:
l

h
 -
 m

<
u
qj
k

  
p
;
=¾
:
l

h
 (Q

3-Q
1) 

  
 w

k
a;
Y
a p

;
=¾
:
l

 m
r
di

h
 f

,
i
 .

k
sh
s'

• 
 p

;
=¾
:
l

 N
dú

;
f
h
k

a .
eg

¨
 ú

i
|
h
s'

o
;
a;
 w

¾
:
l

:
k

h

 •
  

p
;
=¾
:
l

 y
d 
  

  
  

w
k

a;
Y
ap
;
=¾
:
l

  
  
  

  
  

m
r
di

h
 y

e¢
k

aù
u

• 
 i

u
qÉ
Ñ
;
 i

xL
H
d;

  

  
 p

l
%h
 ^
w
i
u
qy
s;
 y

d 
    

  
 i

u
qy
s;
 o

;
a;
 i

|
y
d&
 

 •
  

p
;
=¾
:
l

 •
  

w
k

a;
Y
ap
;
=¾
:
l

  

  
  

m
r
di

h

2
9'
1 

 i
u
qÉ
Ñ
;
 

i
xL

H
d;

 j
l

%h
l

 

k
sr
Em

s;
 o

;
a;
  

w
¾
:
l

:
k

h
 l

sÍ
u
 

i
|
y
d 
p
;
=¾
:
l

 y
d 

w
k

a;
Y
ap
;
=¾
:
l

 

m
r
di

h
 W

m
f
h
da.

sl
r
 

.
k

sh
s'

k
sm

qK
;

dj
 -
 2

9

f
f
o
k

sl
 l

g
h
q;
= 

m
y
i
ql

r
 
.
ek

Su
 
i
|
y
d 

o
;
a;
 
ú
ú
O
 
l

%u
 
u
.
sk

a 

ú
Y
af
,
aI
K

h
 l

r
ñ
k

a 

m
qf
r
dal

:
k

h
 l

r
h
s'

 

1 4

1 4

1 2

1 2

3 4

3 4

13



l
d,

É
'

b
f

.
k

qï
 m

,
 

ú
I

h
 w

k
a;

¾
.

;
h

 k
sm

qK
;

d

u
Ü

g
ï

k
sm

qK
;

dj

10
• 
l
=,
l
  
;
=k
l
a  
f
j
k

a  
r
Em

h
l
  
m
sy
sá
h
 y

el
s ú

ú
O
  
w
dl

dr
 w

e|
 o
l
aj
h
s'

• 
 l

=,
l
  
;
=k
l
a  
k

sr
Em

s;
  
f
j
k

a  
r
Em

h
l
" 
,
l
=K

q  
l
r
  
 w

e;
s  

m
%f
oaY

f
h
k

a k
sr
Em

s;
 l

=,
l
h
 j

p
k

f
h
k

a ú
i
a;
r
  
l
r
h
s'

• 
 l

=,
l
  
;
=k
l
a k

sr
Em

s;
 f

j
k

a  
r
Em

h
l
 ,

l
=K

q  
l
r
  
w
e;

s  
 

m
%f
oaY

f
h
k

a k
sr
Em

s;
 l

=,
l
h
" 
l
=,
l
 w

xl
k

f
h
k

a o
l
aj
h
s'

• 
 l

=,
l
  
;
=k
l
a k

sr
Em

s;
 f

j
k

a  
r
Em

h
l
" 
j
p
k

f
h
k

a ú
i
a;
r
 l

r
 w

e;
s 

m
%f
oaY

h
l
a ,

l
=K

q l
r
 o
l
aj
h
s'

• 
 l

=,
l
  
;
=k
l
a k

sr
Em

s;
 f

j
k

a  
r
Em

h
l
" 
l
=,
l
  
 w

xl
k

f
h
k

a  
§ 
 w

e;
s  

l
=,
l
h
l
a ,

l
=K

q l
r
 o
l
aj
h
s'

• 
 l

=,
l
  
;
=k
l
a  
w
ei

qr
sk
a  
k

sr
Em

K
h
  
l
<
 y

el
s  
.
eg

¨
  
 f

j
k

a  

r
Em

i
g
y
k

a N
dú

;
f
h
k

a ú
i
|
h
s'

l
=,
l

 •
 f

j
k

a r
Em

 N
dú

;
h
 ^
l

=,
l

  

  
 ;

=k
l

a  
i
|
y
d&

 •
 l

=,
l

 f
ï
,
h
" 
l

=,
l

  

  
 f

þ
o
k

h
 y

d 
l

=,
l

  

  
 w

k
qm
Qr
l

h
g
 w

o
d<

 m
%f
o
aY
  
 

  
 y

÷
k

d 
.
ek

Su

 •
 i

r
,
 .

eg
¨
 ú

i
£
u

30
'1

l
=,
l

 w
dY

%s;
 

.
eg

¨
 ú

i
£
u
 

i
|
y
d 
f
j
k

a 

r
Em

 f
h
do

d 

.
k

sh
s'

k
sm

qK
;

dj
 -
 3

0

 t
o
sf
k

o
d 
Ô
ú
;
f
h
a

 l
g
h
q;
= m

y
i
ql

r

  .
ek

Su
 i

|
y
d

 l
=,
l

  w
dY

%s;
 u

Q,
O
¾
u

'y
i
qr
ej

h
s

0
0

	 • 
 m

r
dh

;
a;
  

i
so
aê
  

y
d 
 i

aj
dh

;
a;
  

i
so
aê
 f

j
k

a f
l

dg
 y

÷
k

d 

 .
k

sh
s'

• 
  

i
aj
dh

;
a;
  

i
so
aê
 y

d 
m
r
dh

;
a;
  

i
so
aê
  

w
e;

=<
;
a w

j
i
a:
d 
 

f
o
l

l
sk

a  
h
q;
a  

i
i
ï
N
dù

 m
Í
C
I
K

h
l

  
§
  

ú
h
 y

el
s  

 i
sh
¨
  

i
sÿ
ù
ï
  

r
el

a  
i
g
y
k

l
a u

.
sk

a o
l

aj
h
s' 

• 
 t

l
a  

t
l

a  
w
j
i
a:
dj

l
  

§
 r

el
a  

i
g
y
k

 f
n
f
o
k

  
Y
dL

dj
,
  

 i
ï
N
dú

;
dj

k
af
.
a t

l
;
=j
 1

  
j
k

 n
j
 m

%l
dY

 l
r
h
s'

• 
 r

el
a i

g
y
k

l
a w

ei
qß
k

a .
eg

¨
 ú

i
|
h
s'

• 
k

sh
eÈ

 w
j
l

dY
h
 

  
r
el

a i
g
y
k

l
  

k
sr
Em

K
h
   
  

  
^w

j
i
a:
d 
 f

o
l

l
g
 f

k
dj

eä
   

  
i
aj
dh

;
a;
 y

d 
m
r
dh

;
a;
  

  
i
so
aê
&

• 
i
aj
dh

;
a;
 y

d 
m
r
dh

;
a;
  

  
i
so
aê
  
w
e;

=<
;
a .

eg
¨
  

  
ú
i
£
u
'

31
'1
  

ú
h
y
el

sh
dj

 

k
sr
Em

K
h
  

l
sÍ
f
ï
 ú

ú
O
 

l
%u
 w

ei
qf
r
k

a 

t
È
f
k

o
d 

i
sÿ
 ù

ï
 

w
¾
:
l

:
k

h
 

l
r
h
s'

k
sm

qK
;

dj
 -
 3

1

 w
k

d.
;
h

 m
qf
r
dal

:
k

h

 l
sÍ
u

 i
|
y
d 
i
sÿ
 ù

u
l

 ú
h
 y

el
sh
dj

 ú
Y
af
,
aI
K

h

'l
r
h
s

 

14



15

mdvï wkql%uh

ld,ÉfPo 

.Kk

ksmqK;d 

uggu

wka;¾.;h

m<uq jk jdrh

12

04

10

05

04

06

05

46

1'1"1'2"1'3

3'1

6'1"6'2"6'3

8'1

10'1

20'2

19'1

1' ;d;a;aúl ixLHd 

2' Nd. yd oYu 

3' o¾Yl yd ,>q.Kl

4' >k jia;=j, mDIaG j¾.M,h

5' >k jia;=j, mrsudj

6' kHdi

7' iQ;% 

fojk jdrh

04

10

06
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10

05

04

04

49

23'1

24'1"24'2

5'3

17'2
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23'2
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28'3

8' mhs;.ria m%fïhh

9' jD;a; p;=ri%

10' fldgia fj<`ofmd,

11' j¾.c iólrK

12' m%ia;dr

13' uOH ,laIHh m%fïhh

14' ;%sfldaKñ;sl wkqmd;

15' o;a; ksrEmKh yd w¾:l:kh  i

;=kajk jdrh
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45

29'1

30'1
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2'1
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ls%hdj,sh i|yd Wmfoia
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1' ;d;aúl ixLHd 

ksmqK;dj 1 :-	 tÈfkod cSú;fha wjYH;d idlaId;a lr .eksu i`oyd ;d;aúl ixLHd 

l=,lh ;=< .Ks; l¾u yiqrejhs' 

ksmqK;d uÜgu 1'1  :-   ixLHd l=,lh úYaf,aIKh lrhs' 

ksmqK;d uÜgu 1'2 :-  ;d;aúl ixLHd l=,lh úYaf,aIKh lrhs'

ksmqK;d uÜgu 1'3 :-  lrKs úYaf,aIKh lrhs'

ld,Éfþo .Kk :-  12 hs'

ye|skaùu (-

•    p yd q ksÅ, o q≠0 jk úg p wdldrfhka mßfïh ixLHd 

     oelafõ'

•   mßfïh ixLHd Q f,i wxlkh flf¾'

•   mßfïh fkdjk ixLHd wmßfïh ixLHd fõ'

•	  wmßfïh ixLHd l=,lh Q1 u.ska wxlkh flf¾'

•   √ 2" √ 3" " 3√5  iy 4√7 jeks wmßfïh ixLHd" lrKs 

f,i kï flf¾' 

q

;d;aúl ixLHd (R)

wmßfïh ixLHd

Y=kHh

^ìxÿj&

m%lD;s ixLHd .Ksk ixLHd

Nd. ^oYu&

wka; oYu iudj¾; oYu

ksÅ, ( Z)

RK ksÅ,

 ( Z-)
Ok ksÅ,

( Z+)

mßfïh ixLHd (Q)
^wkka; oYu&

(Q )
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          ksmqK;d uÜgu 1'1 yd 1'2 g wod< 

úIh ixl,am o" hgf;a jk bf.kqï m, 1"2"3" 

yd 4g wod< úIh ixl,am YsIHhka ;=< ;yjqre 

jQ miq bf.kqï m, 5g wod< úIh ixl,am 

YsIHhka ;=< f.dvkekaùu i`oyd lKAvdhï 

l%shdldrlula weiqßka ilia l< kso¾Ylhla 

my; oelafõ' 

ksmqK;d uÜgu 1'3g wod< bf.kqï m,

1'  lrKs" wmßfïh ixLHd f,i y`ÿkd f.k m%ldY lrhs' 

2'  wÅ, lrKs y`ÿkd f.k ,shhs'

3'  wÅ, lrKshla mßfïh idOlh yd wmßfïh idOlhl 

   .=Ks;hla f,i ,shhs'

4' mßfïh idOlh yd wmßfïh idOlhl .=Ks;hla f,i we;s 

   lrKshla" wÅ, lrKshla f,i ,shhs'

5' uQ,sl .Ks; l¾u hgf;a lrKs iq`M lrhs' 

6.   a   wdldrfha m%ldYkhl yrh mßfïh lrhs' 

mdrsNdIsl jpk ud,dj (-

wka; oYu	 - Finite decimals
wkkak oYu	 - Infinite Decimals 
iudj¾; oYu	 - Recurring Decimals
lrKs		  - Surds
wÅ, lrKs	 - Entire Surds
mßfïh ixLHd	 - Rational Numbers
wmßfïh ixLHd	 - Irrational Numbers
;d;a;aúl ixLHd	- Real Numbers
ksÅ,		  - Integers 

mdvï ie,iqu i|yd Wmfoia (-

 √b
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ld,h  (- ñks;a;= 80 hs'

.=Kd;aul fhojqï (-

•    ld¾h m;%sldfjys msgm;a 

•    weuqKqu 1ys we;=<;a mejreï mf;ys msgm;a 

.=rejrhd i|yd Wmfoia (-
m%fõYh (

•    my; oelafjk úIh lreKq isysm;a lrñka idlÉPdjl ksr;   

     jkak'

•   mQ¾K j¾.hla fkdjk ixLHdjl j¾.uQ,h wmßfïh  

    ixLHdjla nj

•   lrKshla hkq  √ 2" √ 3" √ 5 jeks mQ¾K j¾.hla fkdjk    

 ixLHdjl j¾.uQ,h nj

•   wmßfïh ixLHdjla wÅ, lrKs wdldrfhka oelaúh yels nj 

                              ksoiqka     √ 20 
•   wÅ, lrKshla" lrKshla wdldrfhka oelaúh yels nj  

               ksoiqka √20 = 2√ 5 
•   icd;Sh mo wdl,kh  yd jHdl,kh isÿl< yels nj

         ksoiqka 

	      	 y + 3y = 4y  , 7x - 2x =5x 
•   úcd;Sh mo wdl,kh fyda jHdl,kh isÿl< fkdyels nj

mdvu ixj¾Okh (-

•  mka;sfhys isiqka iqÿiq mßÈ lKavdhï lr tla tla 

lKavdhug ld¾h m;%sldfõ msgm;la ne.ska ,nd foñka Tjqka 

l%shdldrlfï fhdojkak'

•  lKavdhï wkdjrK bÈßm;a lsrSug isiqkag wjia:djla ,nd 

fokak'

•  YsIH wkdjrK o ie,ls,a,g .ksñka my; lreKq u;=jk fia 

idlÉPdjla fufyhjkak'  

•  lrKs wdl,kfha § icd;sh lrKs muKla wdl,kh l< yels 

nj

•  lrKs jHdl,kfha § icd;sh lrKs muKla jHdl,kh l< 

yels nj
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2x + 3x =5x
5√ 3 + 2√ 3 = 7√ 3

5y - 3y  = 2y
8√ 2 - 8√ 2  = 5√ 2 

3y + 2y   = .............
3 √5 + 2√5 =  ............

x + y   = .............
√ 3 + √ 5 = ............

x - y   = .............
√ 5 - √ 3 = ............

5a - 2a   = .............
5√ 3 -  2 √ 3 = ............

ld¾h m;%sldj  

my; oelafjk ksoiqka wOHhkh lrkak' 

ksoiqk 1  (-                                     ksoiqk 2  (-

by; ksoiqka weiqßka my; .eg¨qj, we;=<;a ysia;eka mqrjkak'

01'						      02'  

03' 						      04'

•     lrKs wdl,kfha yd jHdl,kfha § Tn wkq.ukh l< l%ufõoh 

      mka;sh fj; bÈßm;a lrkak'
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;lafiarEj yd we.hSu (- 

 

;lafiare ks¾Kdhl (- 

•    fok ,o lrKs wdl,kh lrhs'

•    fok ,o lrKs jHdl,kh lrhs'

•    úcd;Sh lrKs wdl,kh fyda jHdl,kh lsrSug fkdyels 

nj wjfndaOfhka m%ldY lrhs'

•    lKavdhï ;=< iyfhda.fhka lghq;= lrhs'

•    .fõIKh ;=<ska lreKq wkdjrKh lr .kshs'

we.hSu (-

•    weuqKqu 1 ys we;=<;a mejreu lKavdhï fj; ,nd § wod<    

     .eg¨ úi`§ug isiqka fhduq lrkak'

•    fm<fmdf;ys 1 jk mdvfï 1'3 wNHdih fj; YsIHhka fhduq lrkak'

•    miq.sh msßfjka wjidk úNd. m%Yak m;%j, wod< m%Yakj,g ms<s;=re 			

     ,sùug isiqka fhduq lrkak'

mdvï ixj¾Okh

•     ksmqK;d uÜgï 1'3 ys jk bf.kqï m,hg wod< lrKs .=K 

lsÍu yd fn§u 6 bf.kqï m,h o i`oyd iqÿiq mßÈ mdvï 

ie,iqï lr YsIHhka iu. l%shd;aul lrkak'
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weuqKqu 01

 

		         mejreï m;

my; oelafjk lrKs we;=<;a m%ldYk iq¿ lr" § we;s ysia;efkys 

ms<s;=r we;=<;a lrkak'

 √5 + √5       = ...............
 2 √5 + 5 √5 = ...............
 √3 + √5       = ............... 
 8 √7 - 2 √7  = ...............
 7 √3 + 3 √7 = .................
 7 √3 + 3 √3 +3 √3   =....................
 7 √5 + 2 √5 -√5      = ...................
 10 √3 - 2 √3 + 3 √3 =...................

jeäÿr mßYS,kh i`oyd  :-

•	 https://www.youtube.com/watch?v=tVpe3HB1kQQ
•	 https://www.youtube.com/watch?v=qfqv8G2yjB4
•	 https://www.youtube.com/watch?v=Ñywuukl-aw
•	 https://www.youtube.com/watch?v=BpBh8gvMifs
•	 https://www.youtube.com/watch?v=6QjtwfliyZo
• 	 http://www.youtube.com/watch?v=Ksu1lo312BM
• 	 http://www.youtube.com/watch?v=qfQv8GzyjB4
• 	 http://www.youtube.com/watch?v=psyWUUkI-aw
• 	 http://www.youtube.com/watch?v=BpBh8gvMifs
• 	 http://www.youtube.com/watch?v=6QJtWfIiyZo
• 	 http://www.youtube.com/watch?v=egNq4tSfi1I
• 	 http://www.youtube.com/watch?v=VWlFMfPVmkU
• 	 http://www.youtube.com/watch?v=sBvRJUwXJPo
• 	 http://www.youtube.com/watch?v=Z3db5itCIiQ
• 	 http://www.youtube.com/watch?v=gY5TvlHg4Vk
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02' o¾Yl yd ,>q.Kl

ksmqK;dj 6 :-    tÈfkod cSú;fha .eg¨q myiqfjka úi`od .ekSu i`oyd ,>q.Kl 

Ndú; lrhs' 

ksmqK;d uÜgu 6'1  :-   mßfïh o¾Yl iys; iólrK úi`ohs' 

ksmqK;d uÜgu 6'2 :-  ,>q.Kl wdY%s; iólrK úi`ohs'

ksmqK;d uÜgu 6'3 :-  ,>q.Kl Ndú;fhka iq`M lsÍu myiq lr .kshs'

ld,Éfþo .Kk    :-  24  hs'

 

  ye|skaùï 

•     1 isg 10 olajd ixLHd" mdoh 10 jQ n, f,i oelajQ jQ 

úg tajdfha o¾Yl jYfhka ,efnk oYu ixLHdj,ska 

,>q.Kl j.=j ilia lr we;'

•      ixLHdj 1g wvq fõ kï tys ,>q.Klfha  mQ¾KdxYh 

iDK w.hla o ixLHdjl 1 isg 10 olajd fõ kï 

,>q.Klfha mQ¾KdxYh Y=kH ^0& o ixLHdj 10 o" 

10g jeä fõ kï tys ,>q.Klfha mQ¾KdxYh Ok 

w.hla o .kshs'

•      ,>q.Klfha oYudxYh ieu úg u Ok w.hla u fõ'

•   mQ¾KdxYh iDK w.hla jQ ,>q.Klhla ,sùfï §" 

mQ¾KdxYh muKla iDK jk w;r th úhq;s f,i 

y`ÿkajkq  ,efí'

ksoiqk ( 

	            1g 0.4351 = ī . 6386 fuh úhq;s 1 hs 

oYu 6hs 3hs 8hs 6 f,i lshjkq ,efí'

•      mQ¾KdYh iDK w.hla .kakd ,>q.Kl uQ,sl .Ks; 

l¾uj,g Ndckh ùfï § iÈY ixLHd iq`M lrk 

wdldrh u fhdod .kq ,efí' 

•     ,>q.Kl fhdod.ksñka .Ks; .eg¨ myiqfjka iq`M 

lr.; yels h' 
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ksmqK;d uÜgu 6'3 g wod< bf.kqï m, :-

1'   0 ;a 1 ;a w;r ixLHdjl ,>q.Klh fidhhs'

2'   iDK mQ¾KdxYhla iys; ,>q.Kl tl;= lrhs $ wvq lrhs'

3'   iDK mQ¾KdxYhla iys; ,>q.Klhla mQ¾K ixLHdjlska .=K 

lrhs / fnohs'

4'   a Ok oYu ixLHdjla jQ yd m mQ¾K ixLHdjla jQ úg am 	   

          wdldrfha yd m a  (m≤2) wdldrfha m%ldYk ,>q.Kl j.= 

Ndú;fhka   

    iq`M lrhs'  

    

mdßsNdIsl jpk ud,dj :-

úoHd;aul wxlkh	 - Scientific Notation
,>q.Klh		  - Logarithm
mQ¾KdxYh	  	 - Characteristic 
úhq;s			   - Bar
;d;a;aúl ixLHd	 - Real numbers
ksÅ,			   - integers 

mdvï ie,iqï i`oyd Wmfoia :-

 

ld,h   -  ñks;a;= 40 hs

.=Kd;aul fhojqï :-

•    ld¾h m;%sldj ¸ ys msgm;a

•    weuqKqu ¸ys we;=<;a ixLHd úYd, lr ,shk ,o

     ,>q.Kl j.=jla

•    weuqKqï 2ys we;=<;a mejreï m;%sldfõ msgm;a

             ksmqK;d uÜgu 6'1 iy 6'2 g wod< bf.kqï 

m, YsIHhka ;=< ;yjqre jQ miq ksmqK;d uÜgu 6'3 

ys bf.kqï m, 1g wod< úIh ixl,am YsIHhka ;=< 

f.dvkexùu i`oyd lKavdhï l%shdldrlula iys; 

foaYk idlÉPd l%uh hgf;a ilia l< kso¾Ylhla 

my; oelafõ' 
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.=rejrhd i`oyd Wmfoia :-
m%fõYh :-

•    oYu ixLHdj, n, yd uQ, we;=<;a m%ldYk myiqfjka iq`M lsÍu 

     i`oyd ,>q.Kl j.= Ndú; lrk nj isiqka iu`. idlÉPd lrkak'

mdvu ixj¾Okh :-

•    weuqKqu wxl 1 Ndú; lrñka § we;s ixLHdfõ ,>q.Kl fidhk 

     wdldrh isiqka iu. idlÉcd lrkak'

•    ixLHdjl úoHd;aul wxlkh y`ÿkajd fokak'

•    úoHd;aul wxlkhg wkql+,j ixLHdjla ,shd tys ,>q.Klh ,shk 

     wdldrh yqKq mqjrefõ m%o¾Ykh lr ta ms<sn`oj myod fokak'

•    ,>q.Klfha mQ¾KdxYh yd oYudxYh y`ÿkajd fokak'

•    isiqka iqÿiq mßÈ lKavdhï lr ld¾h m;%sldj yd weuqKqu 1 m;%sldj  

     YsIHhska w;r fnod fokak'

•    isiqka l%shdldrlfï fhdojd lKavdhï wkdjrK bosßm;a lsÍug 

     wjia:dj ,ndfokak'

•    YsIH wkdjrKhka ie,ls,a,g .ksñka my; lreKq u;= jk fia 

     idlÉPdjla fufyhjkak'

•    ,>q .Klhl oYudxYh Ok jk nj'

•    ixLHdj 1 g wvq kï tys ,>q.Klfha mQ¾KdxYh iDK jk nj'

•    ixLHdj 1 isg 10 olajd jk úg ,>q.Klfha mQ¾KdxYh 0 jk nj'

•    ixLHdj 10 fyda 10 g jeä kï tys ,>q.Klfha mQ¾KdxYh Ok  

     w.hla jk nj'
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ld¾h m;%sldj  

my; j.=fõ ysia;eka mqrjkak

• fuys fidhd .kakd ,o lreKq wkqj mQ¾KdxYh fjkia ùu ms<sn`o 

idlÉPd lr iuia;h mka;sh fj; bÈßm;a lrkak'

ixLHdj úoHd;aul 

wxlkh

,>q.Klfha ,>q.Klh

mQ¾KdxYh oYudxYh 

153

15'3

1'53

1907

190'7

19'07

1'381

0'1381

0'001381

4

0'4

0'04
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;lafiarej yd we.hSu 

;lafiare ks¾Kdhl

•     ,>q.Klfha mQ¾KdxYh yd oYudxYh fjka lr olajhs'

•     ,>q.Klfha mQ¾KdxYh Ok yd iDK w.hla .kakd nj

      ms<s.kshs'

•    úoHd;aul wxlkh Ndús;fhka ixLHdjl ,>q.Klh ,shd  

      olajhs'

•    wkH u; .re lrhs'

•    .=re woyia ms<sme§fuka lghq;= lrhs'
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www.tiwariacademy.com

weuqKqu 01

,>q.Kl j.=j 

,>q.Kl j.=j Ndú;fhka § we;s ixLHdfõ ,>q.Klh fidhd we;s wdldrh 

ksrSlaIKh lrkak'

,>q.Klh,>q.Klfha  úoHd;aul

 wxlkh

 ixLHd

oYudxYhmQ¾KdxYh

 2.569
 1.0569
 0.0569
ī.0569
2.0569

0569
0569
0569
0569
0569

2
1
0
-1
-2

1.14 x 102

1.14x101

1.14x100

1.14x10-1

1.14x10-2

114
11.4
1.14
0.114
0.0114

 3.1867
 1.1867
ī.1867

1867
1867
1867

3
1
-1

1.537 x  103

1.537 x 101

1.537 x 10-1

1537
13.37
0.1537

0.3010301002.000x1002
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we.hSu :-

•    ld¾h m;%sldj lKavdhï fj; ,nd §" tys we;s .eg¨ úi`§ug  

     wjia:dj ,nd fokak' 

wjOdkhg'''

mdvu ixj¾Okh :-

•    ksmqK;d uÜgu 6 3 hgf;a jk bf.kqï m, 2" 3 yd 4 g wod<  

úIh ixl,am isiqka ;=< idOkh lsrSug iqÿiq mdvï" ie,iqï lr 

l%shd;aul lrkak'

;lafiarej yd we.hSu :-

•     fm<fmdf;ys mdvu 3 ys wod< wNHdi fj; YsIHhska fj; 

      fhduqlrkak'

•     miq.sh msrsfjka úNd. m%Yak m;%j, wod< .eg¨ isiqka iu. 

      idlÉcd lrkak'

jeäÿr mßYS,kh i`oyd :-

•     https//www.khanacademy.org/watch/algebra2/logritms - 
         tutorial/logatithm/properties
• 	 https://www.khanacademy.org/math/algebra2/logarithms-		
	 tutorial/logarithm_properties/v/logarithm-of-a-power
• 	 https://www.khanacademy.org/math/algebra2/logarithms-		
	 tutorial/logarithm_basics/v/logarithms
• 	 https://www.khanacademy.org/math/algebra2/logarithms-		
	 tutorial/logarithm_basics/e/logarithms_1.5
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3' >k jia;=j, mDIaG j¾.M,h

ksmqK;dj    08       :-    j¾.M,h ms<sn`o úu¾Ykh lrïka iSñ; bvlv m%Yia;  

                            uÜgñka m%fhdackhg .kS'

ksmqK;d uÜgu 8'1    :-   mßirfha we;s úúO >k jia;=j, mDIaG j¾.M,h 

ms<sn`o úu¾Ykh lrhs'

ld,Éfþo ixLHdj   :-    05 hs'

ye`oskaùu    :-  

ksmqK;d uÜgu 8'1 g wod< bf.kqï m,

1'   iDcq jD;a; fla;=jla jl% mDIaG fldgilska yd iu;, 

jD;a;dldr m;=,lska iukaú; jk >k jia;=jla nj m%ldY 

lrhs'

2'   m;=f,a wrh  r o we, Wi l o jQ iDcq jD;a; fla;=jl uq`t 

mDIaG j¾.M,h A úg    

   A = πrl + πr2 jk nj fmkajhs'

3'   fokq ,nk o;a; weiqßka iDcq jD;a; fla;=jl mDIaG j¾.M,h 

     wdY%s; .eg,q úi`ohs'

4'   wrh r jQ f.da,hl mDIaG j¾.M,h A úg A = 4πr2 nj 

     y`ÿkd .kshs'

5'   fokq ,nk o;a; weiqrska f.da,hl mDIaG j¾.M,h wdY%s; .eg¨  

    úi`ohs'

lsishï mDIaGhla wdjrKh lrk bv m%udKh 

tys j¾.M,h fõ' m;=f,a wrh r o we, Wi l 
jQ iDcq jD;a; fla;=jl mDIaG j¾.M,h A  kï 

A = πrl + πr2  hk iQ;%fhka ,nd .; yels h' 

fuys r  yd l fjkia jk úg mDIaG j¾.M,h 

o fjkia fõ'
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mdßNdIsl jpk ud,dj

iup;=ri%dldr	 - Square Shaper
;%sfldaKdldr	 - Triangular
jD;a;dldr        	 - Circular
j¾.M,h          	 - Area 
mDIaG j¾.M,h   	 - Sqrfure  Area
iDcq jD;a; fla;=j 	 - Right Circular Cone
f.da,h            	 - Sphera
,ïn Wi          	 - Perpendicular height
we, Wi           	 - Start height
wrh               	 - Radius
jl% mDIaGh       	 - Curred Surtare
mßêh             	 - Circumference
m%siauh            	 - Prism

mdvï ie,iqu i`oyd Wmfoia 

ld,h ñks;a;= 80 hs

.=Kd;aul fhojqï 

•   fif,dafmaka

•   l;=rla

•   ld¾h m;%sldfjys msgm;a

•   ir, odr

•   j¾K hq.,hlska iukaú; wrh 7cm yd 3.5cm jQ    

    jD;a; hq., lÜg,

             ksmqK;d uÜgu 8'1 g wod< 1 jk 

2 jk 3 jk bf.kqï m, idlaId;a lr .ekSu 

i`oyd u. fmkajk ,o wkdjrK l%uhg ilia 

l< kso¾Ylhla my; oelafõ'
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.=rejrhd i`oyd Wmfoia 

m%fõYh

•   iDcq jD;a; fla;=j y`ÿkajd fokak'

•   jD;a;hl j¾.M,h ,nd .kakd iQ;%h A =  πr2 nj isiqka ;=<

    wdj¾ckh lrkak'

•   π ys w.h    f,i .eg¨ úi`§fï § fhdod .kakd nj 

    isysm;a lrkak'

•   fla;=fõ jl% mDIAG fldgi yd ;, mDIaG fldgi fjka lr  

    y`ÿkajd fokak'

mdvï ixj¾Okh

•	 isiqka iqÿiq mßÈ lKavdhïj,g fjka lrkak'

•	 .=Kd;aul fhojqï hgf;a i`oyka ish¨ øjH lÜg,h ne.ska    

     tla tla lKavdhu fj; ,nd fokak'

•	 isiqka l%shdldrlfuys fhdojkak'

•   	wjYH ;ekaj, § u. fmkaùu ,nd fokak'

•  	 YsIH wkdjrK iuia; mka;shg bÈßm;a lsÍug wjia:dj  

	 ,nd fokak'

•  	 YsIH wkdjrK ie,ls,a,g .ksñka my; lreKq u;= jk fia 

    	idlÉcdjla fufyhjkak'

•   	iDcq fla;=jl ,laIK fudkjd o hk nj'

•   	iDcq fla;=jl m;=f,a wrh yd we, Wi y`ÿkd .kafka 

	flfia o hk nj' 

 • 	 m;=f,a wrh r we, Wi l o jQ iDcq fla;=jl mDIaG j¾.M,h 

πrl + πr2 iq;%h u.ska ,nd .; yels nj'

•    by; iQ;%h Ndú;fhka ´kE u iDcq fla;=jl mDIaG 			

	 j¾.M,h fiúh yels nj'

22
7
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YsIHhka i`oyd ld¾h m;%sldj

•  Tn lKavdhu fj; ,eî we;s jD;a; foflys wrhka uek .kak'

•  tu wrhka i`oyd ,enqKq w.hka fhdod.ksñka my; ysia;eka iïmQ¾K 

lr tla tla jD;a;fha j¾.M,h .Kkh lrkak'

l=vd jD;a;fha wrh                           = .............
l=vd jD;a;fha j¾.M,h  (Q)        =  . πr2

                                                           = .............x..........

                                                           = ........x........x.......

                                                           = .............

úYd, jD;a;fha wrh ^r&  = ..............................
 úYd, jD;a;fha j¾.M,h = . πr2

                                         =  22 x ....................

                                         =  22 x ...........x.......
.
                                         = ..............................

7

7

úYd, jD;a;fhka nd.hl j¾.M,h  (P) = .......

                                                                         = .............
2

•  by; P yd Q w.hka iys; fldgiaj,ska iEfok fla;=fõ mDIaG   

   j¾.M,h P yd Q ys tl;=fjka ,efnk nj ksÍCIKh lrkak'

•   my; rEmfha oelafjk mßÈ fla;=j ks¾udKh lrkak' 

+

úYd, jD;a;h

 úYd, jD;a;fha

w¾Oh

 l=vd
jD;a;h

 úYd, jD;a;

fldgi

l=vd jD;a;h
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fla;=fõ j¾.M,h (A)

   A  =  P + Q 

      = ..................+.............

      = ........................

fla;=fõ mDIaG j¾.M,h  (A) =  πrl + πr2  iQ;%h u.ska ,efí'

•  úYd, jD;a;fha wrh r  Tng ,enqKq fla;=fõ we< Wi l g iudk nj   

   ksÍlaIKh lrkak'

l  = ...................       r = ........................

A = πrl + πr2  iQ;%hg w.hka wdfoaYfhka

A = ...................... + ..........................

A = ............................ + ..........................

A = ............................ + ..........................

•   l%shdldrlfuka ,enqKq j¾.M,h yd iQ;%fhka ,enqKq j¾.M,h ii`okak'

01'	 tu w.hka ms<sn`oj Tn lKavdhug l=ula lsj yels o @ 

02'	 ta wkqj wrh r yd we, Wi l jQ iDcq fla;=jl mDIaG j¾.M,h fiùu  

     i`oyd fhda.H iQ;%hla ,shkak'
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4' >k jia;=j, mßudj

ksmqK;dj 10      :-   mßudj ms<sn`oj úpdrYS,Sj lghq;= lrñka wjldYfha Wmßu 

   M,odhs;dj ,nd .kshs'

ksmqK;dj 10'1    :-  úúO >k jia;=j, mrsudj ms<sn`oj .fõIKh lrhs'

ld,Éfþo .Kk :-  4 hs'

ye|skaùu :- 

ksmqK;d uÜgï 10'1 g wod< bf.kqï m,

1'   m;=f,a wrh r yd Rcq Wi h jQ iDcq fla;=jl mßudj v kï   

       v =      πr2h nj m%ldY lrhs'

2'   fok ,o o;a; Ndú;fhka fla;=jl mßudj v .Kkh lrhs'

3'   wrh r jQ f.da,hl mßudj v úg  v = 4 πr3  nj 

     m%ldY lrhs'

4'    fok ,o o;a; Ndú;fhka f.da,hl mßudj  wdY%s; .eg¨ 

      úi`ohs'

•  >k jia;=jla wjldYfha ,nd .kakd bv m%udKh tys  

    mßudj kï fõ'

•  taldldr yrialvla iys; >klh" >kldNh" m%siauh" 

is,skavrh wd§ >k jia;=j, mrsudj yrialv j¾.M,h 

yd Wfiys .=Ks;fhka ,nd .; yelsh'

•   iDcq fla;=j yd f.da,h hk >kjia;=j, mßudj  

fiùu i`oyd is,skavrh yd mßis,skavrh Wmfhda.s lr 

.kshs'

•     m;=f,a wrh r  yd Rcq Wi h jQ iDcq fla;=jl mßudj  v  kï    

          v =             πr2h iQ;%h u.ska  ,efí'  th wrh r  Wi h  jQ  is,skavrfha  

     mßudfjka 1$3 ls' r yd h fjkia ùu wkqj mßudj o fjkia  

    fõ'

•   wrh r  jQ f.da,hl mßudj v  kï  v =      πr3     

u.ska ,efí' fuh wrh r jQ o Wi 2r jQo is,skavrhl 

mßudfjka     ls'

•   iDcq fla;=j yd f.da,h hk >k jia;=j, 

mßudj wdY%s; .eg¨ úi`§u fuu mdvfuka isÿ flf¾'

3

2
3

4
3

1
3

1
3
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mdßNdIs; jpk ud,dj

mßudj	 -  Volume
fla;=j	 -  Cone
f.da,h	 -  Sphere
,ïn Wi	 -  Perpendicular height

mdvï ie,iqu i`oyd Wmfoia

ld,h :-  ñks;a;= 45 hs

.=Kd;aul fhojqï 

.Ks;d.drhg ,eî we;s mßud ixikaok WmlrK lÜg,h 

fyda .=rejrhd úiska ilid .;a úksúo fmfkk fla;=j yd 

is,skavrh'

	 •   isyska je,s fyda Bg wod< iqÿiq øjH

•   ld¾h m;%sldfõ msgm;a 

.=rejrhd i`oyd Wmfoia

m%fõYh

•   óg fmr fY%aKsj, § >klh" >kldNh" m%siauh" is,skavrh 

jeks taldldr yrialvla iys; >k jia;=j, mßudj 

,nd.;a wdldrh isysm;a lrkak'

•   tjeks taldldr yrialvla fkdue;s iDcq fla;=fjys mßudj 

fiùu mdvfï wfmalaIdj nj isiqka oekqj;a lrkak'

                   ksmqK;d uÜgu 10'1g wod< 

bf.kqï m, 1 yd 2 ys we;=<;a úIh ixl,am 

YsIHhka ;=< idlaId;a lsÍu i`oyd u`. fmkajk 

,o wkdjrK l%uh Ndú;fhka ilia l< 

kso¾Ylhla my; oelafõ'
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mdvu ixj¾Okh

•     mßud ixikaok WmlrK lÜg,h fyda Tn úiska 

ilid .;a WmlrK lÜg,h my; .=re wdo¾Ykh i`oyd 

fhdod .kak'

•     fla;=fõ yd is,skavrfhys  

  

      m;=f,a wrh

      ,ïnl Wi 

ii`oñka meyeÈ,s lrkak'

•   fok ,o fla;=jg je,s mqrjd § we;s is,skavrh msfrk  

    f;la thg oukak'

•   is,skavrh iïmQ¾Kfhka msrùug lS j;djla je,s  

    oeñh hq;= oehs ksÍCIKh lrkak'

•   tla tla lKavdhu i`oyd ld¾h m;%sldfõ msgm; 

ne.ska ,nd § Tjqka ld¾hfhys ksr; lrjkak'

•   YsIH ld¾hh wjika l< miq ms<s;=re úuiñka m;=f,a 

wrh r Rcq Wi h jQ fla;=jl mßudj v kï v =    πr2h 
u.ska ,efnk nj u;=lr olajkak'

;lafiarej yd we.hSu

;lafiare ks¾Kdhl

•    iDcq fla;=jl ,ïn Wi hkafkka woyia jkafka 

     l=ula oehs fmkajd fohs'

•    m;=f,a wrh iudk yd ,ïn Wi iudk fla;=jl mßudj 

     is,skaavrfha mßudfjka 1$3 la nj y`ÿkd .kshs'

•    m;=f,a wrh r jQ o ,ïn Wi h jQo fla;=jl mßudj 

     i`oyd iQ;%h    πr2h hkak ,nd .kshs'

•    lKavdhï ;=< iyfhda.fhka lghq;= lrhs'

•    .=re wdo¾Yk ksÍCIKfhka ks.ukj,g t<fUhs'

1
3

1
3
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YsIH ld¾h m;%sldj

Tnf.a ksÍlaIKhka weiqrska my; § we;s wjia:d iïmQ¾K  lrkak'

1  m;=f,a wrh r jQ Wi h jQ is,skavrhl mßudj fiùu i`oyd fhdod .kakd iQ;%h 

my; ysia;eka ;=< we;=<;a lrkak'

  is,skavrfha mßudj   = .................................................... (1)

2'   ksrSlaIKhg wkqj is,skavrfha mßudj yd fla;=fõ mrsudj ii`okAk'

  --------------  x  fla;=fõ mßudj    =      is,skavrfha mrsudj

 ta wkqj 

                flaa;=fõ mßudj         =      is,skavrfha mrsudj

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

                

	       	 fla;=fõ mßudj       	=        x ''''''''''''''''''''''''''''''''
^1& g wkqj  

             

		  fla;=fõ mßudj        =       '''''''''''''''''''''''''''''''''

fla;=fõ mßudj  v kï v i`oyd  π, r yd h  weiqßkaa iQ;%hla f.dvk.d my; 

ysia;efkys we;=<;a lrkak'

v = ...........

1
3

1
3
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we.hSu

•    fm<fmdf;ys 5 mdvfuys wNHdi 1 fj; YsIHhka fhduq 

     lrkak'

  •    miq.sh msßfjka wjidk úNd. m%Yak m;%j, wod< m%Yak isiqka 

       iu`. idlÉcd lrkak'

wjOdkhg

mdvu ixj¾Okh

ksmqK;d uÜgu 10'1 ys we;=<;a bf.kqï M, 3 fyda 4 g wod< 

úIh ixl,am YsIHhska ;=< f.dvke.Su i`oyd iqÿiq mdvï ie,iqï 

lr l%shd;aul lrkak'

;lafiarej yd we.hSu

fm<fmdf;ys 5 mdvfuys wNHdi 2 fj; YsIH wjOdkh fhduq 

lrjkak'

jeäÿr mßYS,kh i`oyd 

      •             11 fY%aKsh .=re ud¾f.damfoaYh cd;sl wOHdmk wdh;kh

•     	 https://www.youtube.com/watch?v=tVpe3HB1kQQ
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6' kHdi

ksmqK;dj  20   	 :-   úúO l%u .fõIKh lrñka úp,H  2 la w;r 

mj;sk wfkHdakH iïnkaO;d myiqfjka ikaksfõokh 

lrhs'

ksmqK;d uÜgu   	 :-   uQ,sl .Ks; l¾u hgf;a kHdi yiqrejhs'

ld,ÉfPo ixLHdj  	 :-    06 hs

ye`oskaùu 		  :-  
          ùc .Ks;fha fhfok ùcSh ixfla; 

iïnkaO úIh fldgila f,i kHdi  

ms<s.efka f;dr;=re iuQyhla ixLHd;aulj 

iDcqfldaKdi%dldr fyda iup;=ri%dldr f,i 

ilia lr oelaùu yd th iq`M jrykla ;=< 

f.dkq lsÍu kHdij, § isÿ flf¾' kHdihl 

fma<s .Kk m fyda ;Sr .Kk n kï m x n 
u.ska tys .Kh ksrEmKh fõ' kHdhdihlg 

m%Odk úl¾Kh yd oaú;shsl úl¾Khla mj;S' 

kHdi my; wdldrhg j¾.lr olajhs'

1	 fma<s kHdih

2	 ;Sr kHdih

3	 iup;=ri% kHdih

4	 tall kHdih

5	 iuñ;s kHdih

kHdi tl;= lsÍu" wvq lsÍu" ksh;hlska .=K 

lsÍu fuys § wfmaCId flf¾'
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ksmqK;d uÜgu 20'2 wod, bf.kqï m,   :-  

1'  fma<s yd ;Sr weiqfrka f;dr;=re bÈßm;a lsÍfï l%uhl 

    f,i kHdi y`ÿkd .kshs'

2'  kHdihl fma<s .Kk yd ;Sr .Kk u.ska tys .Kh  

    olajk nj y`ÿkd.kshs'

3'  fma<s kHdi" ;Sr kHdi" iup;=rY% kHdi" tall 

    kHdi yd iuñ;s kHdi y`ÿkd .kshs'

4'  kHdi folla tl;= lsÍfï § yd wvq lsÍfï § tajdfha 

   .Kh iudk úh hq;= nj m%dfhda.sl wjia:d weiqßka m%ldY    

   lrhs'

5'	  .Kh 3×3 f;la jQ kHdi 2 la tl;= lrhs $ wvq lrhs'

6'	  .Kh 3×3 f;la jQ kHdihla ksÅ,hlska .=K lrhs'

7'	  tl;= lsÍu" wvq lsÍu" ksÅ,hlska .=K lsÍu hk .Ks;  

    l¾u fhdod .ksñka kHdi iq`t lr olajhs'

mrsNdIsl jpk ud,dj   :-  

kHdi			   - Matrices
kHdihl .Kh   	 - Order of a Matrix
fma<s kHdih     	 - Row matrix
;Sr kHdih        	 - Column Matrix
iup;=ri% kHdih  	 - Squre Matrix 
tall kHdih      	 - Unit Matrix
iuñ;s kHdih    	 - Symmetric matrix
kHdihl wjhj   	 - Elements a Matrix
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mdvï ie,iqu i`oyd Wmfoia

ld,h úkdä 45

.=Kd;aul fhojqï

•    weuqKqu wxl 1 ys § we;s whqßka ilid .;a ;Hd. 

     md¾i,a

•    ld¾h m;%sldfõ  msgm;a

m%fõYh

•   weuqKqu 1 ys f;dr;=rej,g wod<j ta ta wjia:djg WÑ; 

whqßka kHdi ksrEmKh lrk wdldrh ,E,a, u; olajd 

kHdifha ;Sr" fma<s .Kh yd wjhj myokak'

•   ;Hd. md¾i,a Ndú; lrñka ish¨ isiqka yg u kHdi  

    wdl,kh olajkak' th l`M ,E,a, u; ksrEmKh lrkak'

m<uq wjia:dj i`oyd 

wNHdi fmd;a                mEka

iqux., ysñ                     	 10                      	 5  		  1 fma<sh

kd,l ysñ                      	 8                       	 3  		  2 fma<sh

                                 		  1 ;Sr                       	 2 ;Sr

                                 		                      	
fojk wjia:dj i`oyd 

wNHdi fmd;a                mEka

iqux., ysñ                     	 6                      		 2  		  1 fma<sh

kd,l ysñ                      	 9                      		 2  		  2 fma<sh

                                 		  1 ;Sr                       	 2 ;Sr

                              

ksmqK;d uÜgu 20'2 g wod< bf.kqï m, 1"2 

yd 3 g wod< úIh ixl,am isiqka ;=< ;yjqre 

jQ miq bf.kqï m, 4 g wod< úIh ixl,am 

isiqka ;=< ixj¾Okh i`oyd wkdjrK l%uh 

hgf;a ieliQ kso¾Ykhla my; oelafõ'
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ixj¾Okh

•   isiqka iqoqiq mrsos lKavdhïj,g fjka lrkak'

•   tla tla lKavdhu fj; ld¾h m;%sldj ne.ska fnod § tu 

    ld¾hfha ksr; lrjkak'

•   wjYH;d u;= jqjfyd;a .=re iydh ,nd fokak'

•   YsIH wkdjrK iuia: mka;shg u bÈßm;a lsÍug wjia:dj 

    ,nd fokak'

•   YsIH wkdjrK ie,ls,a,g .ksñka my; i`oyka lreKq u;= 

    jk fia idlÉcdjla fufyhjkak'

•   kHdihl fma<s yd ;Sr

•   kHdihl .Kh'

•   kHdihl wjhj y`ÿkd .kafkaa flfia o hkak'

•   kHdi folla wdl,kfha § tu kHdi foflys wkqrEm 

wjhj wdl,kh l< hq;= nj;a Bg kHdij, .Kh iudk 

úh hq;= u nj;a

•  .Kh wiudk kHdi wdl,kh 

l< fkdyels nj;a tfia ùug fya;=j wkqrEm wjhjj, 

msysàfï fkd.e<mSu nj'

^fï i`oyd kso¾YKh lr we;s ;Hd. md¾i,a Wmfhda.S lr 

.; yelsh& 

;lafiarej yd we.hSu

;lafiare ks¾Kdhl

•    fma<s yd ;Sr weiqrska f;dr;=re bÈßm;a l< yels nj 

y`ÿkd .kS'

•    fma<s yd ;Sr weiqßka f;dr;=re bÈßm;a lsßu kHdi f,i 

y`ÿkd .kshs'

•    kHdi folla tl;= lsÍfï § .Kh iudk úh hq;= nj 

m%dfhda.sl wjia:d weiqßka m%ldY lrhs'

•    .fõIKh u`.ska lreKq wkdjrKh lrhs'

•    lKavdhu ;=< iyfhda.fhka lghq;= lrhs'
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we.hSu

•    fm<fmdf;ys 6 mdvfuys wNHdi 6'3 fj; 

     YsIHhska fhduq lrkak'

•    miq.sh msßfjka wjidk úNd. m%Yak m;%j, wod< m%Yak 

     isiqka iu. idlÉcd lrkak'

wjOdkhg

ksmqK;d uÜgï 20 '2 g wod< bf.kqï m, 5"6"7" yd 8 g ys 

we;=<;a úIh ixl,am YsIHhka ;=< idlaId;a lsÍu i`oyd iqÿiq 

mdvu ie,iqï lr l%shd;aul lrkak'

;lafiarej yd we.hSu 

fm<fmdf;ys 6 mdvfuys wNHdi fj; YsIH wjOdkh 

fhduq lrjkak'

jeäÿr mßYS,khg

•    https/www.youtube.com/wach?v)oGTQcy4cq
• 	  http://www.nie.lk/
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YsIH ld¾h m;%sldj

my; kHdi hq., tl;=lr ms<s;=r ,ndf.k we;s wdldrh wOHhkh lrkak'

	 10	 5		  6	 2		  12	 7

			   +			   =
	 8	 3		  9	 2		  12	 5

my; oelafjk kHdi hq., tl;= l< yelso@

a)	 4	 3		  1	 7	

			   +			   =
	 2	 1		  3	 6	

b)	 5	 8		  2

	 		  +			   =
	 3	 2		  5

¸'	 tl;= l< yelskï túg ,efnk mss<s;=r i`oyka lrkak'

¸¸'	 tl;= l< fkdyelskï Bg fya;=j f,i Tn olskafka l=ula o@

¸¸¸'	 ta wkqj kHdi folla tl;= lsÍfï § imqrd,sh hq;= wjYH;dj l=ula oehs  

	 Tng yels whqßka i`oyka lrk mx;sfha ish`M fokdg u bÈßm;a lrkak'
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weuqKqu  1

iqux., msßfjfka 5 jir bf.kqu ,nk iqux., yd kd,l ysñjre odkuh lghq;= 

foll § ,nd.;a msßlrj, ;snQ øjH úia;rhla my; oelafõ'

m<uq odkh

iqux., ysñg		  wNHdi fmd;a	 10

			   mEka		  5

kd,l ysñg		  wNHdi fmd;a	 8

			   mEka		  3

fojk odkh

iqux., ysñg		  wNHdi fmd;a	 6

			   mEka		  2

kd,l ysñg		  wNHdi fmd;a	 9

			   mEka		  2
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08' mhs;.ria m%fïhh

ksmqK;dj 23 (-  ir, f¾Çh ;, rEm wdY%s; cHdñ;sl ixl,am mokï lr .ksñka 

                  tÈfkod Ôú;fha lghq;= i`oyd wjYH ks.ukj,g t<fUhs'

ksmqK;d uÜgu 23'1 (-  RcqfldaKsl ;%sfldaKhl mdo w;r iïnkaO;dj úuihs'

ld,Éfþo ixLHdj  (-  04 hs

ye`Èkaùu (-

ksmqK;d uÜgu 23'1 g wod< bf.kqï m, #

1'	 RcqfldaKS ;%sfldaKhl l¾Kh iy RcqfldaKh 

       wvx.= mdo fjk fjk u kï lrhs'

2'	 mhs;.ria m%fïhh y`ÿkd .kshs'

3'	 mhs;.ria m%fïhh Ndú;fhka .Kkh lsÍïj, 

       fhfohs'

4'	 mQ¾K ixLHduh mhs;.ria ;%s;aj ms<sn`oj úuis,su;a 

       fjhs'

l%s'mQ' yhjk ishjfia § mhs;.ria kï .%Sl 

.Ks;{hd úiska RcqfldaKsl ;%sfldaKj, mdo 

u; w`osk ,o iup;=ri%j, j¾.M, w;r mj;akd 

cHdñ;sl iïnkaO;djla bÈßm;a lrk ,§' ta 

ld,hg fmr;a bkaÈhdfõ meje;s fkdfhla 

YsIAgdpdr w;r o tu iïnkaO;dj ±k isá njg 

idlaIs ;sfí' mhs;.ria bÈßm;a l< iïnkaOh Bg 

jir 300lg muK miq zzhQla,SâZZ úiska úêu;aj 

idOkh lr ish Elements kï lD;shg m%fïhhla 

f,i we;=<;a fldg we;'

mhs;.ria iïnkaOh jdia;= úoHdfõ § nyq,j 

fhdod .kshs' mhs;.ria ;%sl RcqfldaKS ;%sfldaK 

ks¾udKfha § Ndú; lrkq ,efí'

RcqfldaKssl ;%sfldaKh mdo foll È. § we;s úg 

b;sß mdofha È. fiùug yd fndfyda .Kkh lsÍï 

i`oyd mhs;.ria iïnkaOh fhdod .kshs'
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mdßNdIsl jpk ud,dj

	 RcqfldaKsl ;%sfldaK	 -  Right Angled Triangle
	 l¾Kh	                 -  Hypotenuse
	 mhs;.ria m%fïhh	  -  Pythagoras’ Theorem
	 mhs;.ria ;%sl	         -  Pythagoras’ Triple

mdvï ie,iqu i`oyd Wmfoia (

ld,h ( ñks;a;= 40 hs'

.=Kd;aul fhojqï (-

•	 weuqKqu 1 ys we;=<;a RcqfldaKs ;%sfldaKhla u; 

     we`È iup;=ri%h iys; úYd, fmdaiagrhla 

•	 fldgq rE,a fld<" l;=rla" .ï

.=rejrhd i`oyd Wmfoia (

m%fõYh (-

•	 ABC f,i kï l< RcqfldaKsl ;%sfldaKh yd tys 

mdo u; iup;=ri% we`È  fmdaiagrh m%o¾Ykh lrñka 

mdvug msúfikak'

•	 tu idlÉPdfõ §" ABC RcqfldaKsl ;%sfldaKhla 

nj;a tys l¾Kh yd RcqfldaKh wvx.= mdo fol 

ms<sn`oj;a isysm;a lrkak'

          ksmqK;d uÜgu 23'1 g wod< 

bf.kqï m, 1 yd 2 YsIHhka ;=< ;yjqre 

ùfuka j¾Okh lsÍu i`oyd wkdjrK 

idlÉPd l%uh weiqßka ilia l< 

kso¾Ylhla my; ±lafõ'



49

mdvu ixj¾Okh #

•	 YsIHhka  iqÿiq mßÈ lKavdhï lr .=Kd;aul 

        fhojqï fnod fokak'

•	 wNHdi fmdf;a RcqfldaKh wka;¾.; mdo 

fol i`oyd ms<sfj<ska tla me;a;lg fldgq 4la 

yd fldgq 03la f,i f.k ABC=900 jk ABC 
RcqfldaKsl ;%sfldaKhla we`o .ekSug Wmfoia 

,nd fokak'

•	 fldgq rE,a lvodishlska my; oelafjk 

m%udKfha iup;=ri% yev 3la lmd .ekSug 

fhduq lrkak'

I.	 me;a;la fldgq 3l È.ska hq;a 

iup;=ri%hla 

II.	 me;a;la fldgq 04l È.ska hq;a 

iup;=ri%hla

III.	 me;a;la fldgq 05l È.ska hq;= 

iup;=ri%hla

•	 wNHdi fmdf;a we`È RcqfldaKsl ;%sfldaKh mdo u; 

iup;=ri% yev rEmfha oelafjk wdldrhg w,jd .ekSug 

isiqka fhduq lrkak'
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•    ABC RcqfldaKsl ;%sfldaKfha 

	AB mdoh u; msysá iup;=ri%fha j¾.M,h   = fldgq 16

	BC mdoh u; msysá iup;=ri%fha j¾.M,h   = fldgq 09

	
		 ta wkqj ABC RcqfldaKsl ;%sfldaKfha RcqfldaKh wvx.=

		 mdo jk AB iy BC mdo u; msysá iup;=ri%j, j¾.M,j, 

		 tl;=j

		  =  fldgq 16 + fldgq 9

		  =  fldgq 25

ABC RcqfldaKsl ;%sfldaKfha l¾Kh jQ AC mdoh u; msysá

iup;=ri%fha j¾.M,h =  fldgq 25la nj isiqka iu. idlÉPd 

lsÍfuka ,nd .kak'

•         by; i`oyka l%shdldrlu wkqj ABC RcqfldaKl ;%sfldaKfha 

RcqfldaKh wvx.= mdo jk AB iy BC u; msysá iup;=ri%j, 

j¾.M,j, tl;=j l¾Kh jk AC u; msysá iup;=ri%fha 

j¾.M,hg iudk jk nj YsIHhska iu. idlÉPdfjka  

,nd .kak' fuu m%;sM,h ´kEu iDcqfldaKS ;%sfldaKhla 

i`oyd i;H fõ'

th —RcqfldaKsl ;%sfldaKhl l¾Kh u; we`È iup;=ri%fha 

j¾.M,h RcqfldAKh wvx.= mdo u; w`Èk ,o iup;=ri%j, 

j¾.M,j, tl;=jg iudk fõ˜ hk mhs;.ria m%fïhh nj 

YsIHhka iu. idlÉPdjl ksr; jkak'

•	 ABC = 900 jk RcqfldaKsl ;%sfldaKhla i`oyd  

	 mhs;.ria   m%fïhh" mdo u; we`È  iup;=ri%j, j¾.M, weiqfrka  

	 AC2 = AB2 + BC2 f,i ,súh yels nj fmkajd fokak'
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•	 mhs;.ria ;%s;aj ms<sn`oj o isiqka  iu. idlÉPd lrkak'

•	 fuu iïnkaOh Ndú;fhka RcqfldaKS ;%sfldaKj, mdoj, 

È. mhs;.ria ;%s;aj Ndú;fhka fidhk wkaou o YsIHhka 

iu. idlÉPd lrkak'

;lafiarej yd we.hSu (-

•   ;lafiare ks¾Kdhl

•	 RcqfldaKS ;%sfldaKhl l¾Kh iy RcqfldaKh wvx.= mdo 

      kï lrhs'

•	 rEm igyka weiqßka mhs;.ria m%fïhh wjfndaO lr .kshs'

•	 mhs;.ria ;%s;aj Ndú;fhka RcqfldaKsl ;%sfldaKj, 

      mdoj, È. ,nd .kshs'

•	 .=re Wmfoia ms<smÈñka wod< ld¾hfhys ksr; fjhs'

•	 mdvu 08 ys wod< wNHdi fj; YsIHhka fhduq  lrkak'

•	 miq.sh msßfjka úNd. m%Yakm;%j,g wod< .eg¨ flfrys 

      isiqkaf.a wjOdkh fhduq lrkak'

wjOdkhg (-

mdvu ixj¾Okh (-

•  ksmqK;d uÜgu 23'1 hgf;a  jk bf.kqï m, 3 iy 

4g wod< úIh ixl,am YsIHhka ;=< idOkh i`oyd iqÿiq 

b.ekaùï l%u ie,iqï lr l%shd;aul lrkak' 

 

jeäÿr mßYS,kh i`oyd (-

•	 mdi,a .=re w;afmd; - 11 fY%aKsh ^118- 121&

•	 http://www.youtube.com/wach?v=EINPKCPHSPQ
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weuqKqu 1 - fmdaiagrh

A B

C

C

BA
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09' jD;a; p;=ri%

ksmqK;dj 24	           (-     jD;a; wdY%s; cHdñ;sl ixl,am mokï lr .ksñka 

ks.ukj,g t<öu i`oyd ;¾ldkql+, Ñka;kh 

fufyhjhs'

ksmqK;d uÜgu 24'1	 (-    p;=ri% w;ßka jD;a;hl wka;¾.; l< yels p;=ri% 

 ms<sno úu¾Ykh lrhs'

ksmqK;d uÜgu 24'2	 (-   jD;a; p;=ri%hl ndysr iy wNHka;r fldaK w;r 

 iïnkaO;d úuihs'

ld,ÉfÊo ixLHdj	 (-    10 hs'

ye`Èkaùu 	 (-

ksmqK;d uÜgu 24'1 g wod< bf.kqï m, (-

1'	 jD;a; p;=ri%hl iïuQL fldaK y`ÿkdf.k ,shd 

         olajhs'

2'	 —jD;a; p;=ri%hl iïuQL fldaK mßmQrl fõ˜ hk   

          m%fïhh yÿkd .kshs'

3'	 —jD;a; p;=ri%hl iïuQL fldaK mßmQrl fõ˜ hk 

          m%fïhh Ndú;fhka  .Kkh lsÍï lrhs'

4'	 —jD;a; p;=ri%hl iïuQL fldaK mßmQrl fõ˜ hk 

          m%fïh idOkh lrhs'

5'	 m%fïhfha úf,dauh yÿkd .kshs'

6'	 m%fïhfha úf,dauh Ndú;fhka .Kkh lsÍï lrhs'

7'	 m%fïhh yd úf,dauh Ndú;fhka .eg¨ úiohs'

p;=ri%hl YS¾I y;r tlu jD;a;hla u; 

msysghs kï th p;=ri%h jD;a; p;=ri%hls' 

tjeks p;=ri%hl we;s cHdñ;sl ,CIK 

y`ÿkd .ekSu fuu tallfhka wfmaCId 

flf¾'
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mdßNdIsl jpk ud,dj

	 jD;a; p;=ri%h	          	 - cyclic Quadrilateral 
	 iïuQL fldaK	         	 - opposite angles
	 mßmQrl	          	 - supplementary 
	 ndysr fldaKh	          	 - Exterior angle 
	 wkqfïhhka	          	 - Riders 
	 wHka;r iïuQL fldaK	 - Interior opposite angle 

mdvu ie,iqu ioyd Wmfoia (-

ld,h 	(- ñks;a;= 40 hs

.=Kd;aul fhojqï	 (- 

•	 weuqKqï 1 ys we;=<;a fmdaiagrh 1

•	 äuhs fld<" A4 lvodis" ì%iag,a fndaâ" .ï

•	 fldaKudk" l;=re" mekai,a

•	 mdg mekai,a" meig,a l+re

•	 ld¾h m;%sldfõ msgm;a

.=rejrhd i`oyd Wmfoia	 (-

m%fõYh		   	 (- 

•	 fmdaiagrh 1 isiqkag m%o¾Ykh lrñka tys olakg 

,efnk ir, fldaKhla iEfok wjia:d iy 

jD;a; p;=ri% ms<sn`oj idlÉPd lrkak'

•	 tys oelafjk jD;a; p;=ri% yevh ms<sn`oj 

wjOdkh fhduq lrñka mdvug m%fõY jkak'

    fuu mdvu ;=<ska ksmqK;d uÜgu 24'1 

hgf;a jk bf.kqï m, 1 yd 2g wod< 

úIh ixl,am isiqka ;=< f.dv ke.Sug 

wfmalaIs;h' fuu bf.kqï m, lrd isiqka 

f.k hdug iqÿiq lKavdhï l%shdldrlï 

iys; kso¾Ylhla my; oelafõ'
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mdvu ixj¾Okhg		  (-

•	 mka;sh iqÿiq mßÈ l=vd lKavdhïj,g fjka lrkak'

•	 lKavdhulg ld¾h m;%sldfõ msgm; ne.ska ,nd fokak

•	 äuhs fld<hla" A4 lvodis lsysmhla" ljlgqj" fldaK 

udkh" mdg mekai,a $ meiag,a l+re lÜg,h ne.ska 

lKavdhug fj; ,nd fokak'

•	 YsIHhska lKAvdhï l%shdldrlfuys ksr; lrjkak'

•	 YsIH wkdjrK bÈßm;a lsÍug wjia:dj ,nd fokak'

•	 YsIH wkdjrK ie,ls,a,g .ksñka jD;a; p;=ri%hl iïuQL 

fldaK hq., ms<sn`o isysm;a lrkak'

•	 zjD;a; p;=ri%hl iïuQL fldaK mßmQrl fõZ hk m%fïhh 

isiqka iu. idlÉPd lrkak'
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isiqka i`oyd ld¾h m;%sldj

•  wrh 7 cm muK jk fia jD;a;hla A4 lvodisfha we`o .kak' 	    

   ^lKavdhu ;=< iEu isiqfjl=g u flaj,j fuu ld¾hfha ksr; úh hq;=hs&

•   tu jD;a;h u; YS¾I msysgk fia" jD;a;h u; p;==ri%hla w`Èkak'

•   tu p;=ri%h ABCD f,i kï lrkak'

•   tu p;=ri%fha iïuqL fldaK hq., kï lrkak'

•   pdm fhdod tu iïuqL fldaK i,l=Kq fldg" tu YS¾I tlu mdglska 

j¾K .kajkak'

•   j¾K .ekajQ tu fldaK hq.,h uek ne,Sfuka fyda tl u; tl 

fkdisák fia;a tlsfkl iam¾I jk fia;a ir, f¾Ljla u; we,ùfuka 

fyda fldaK hq.,fhys ftlHh 1800 la fõ oehs ^mßmQrl fõ±hs& mÍlaId lr 

n,kak'

•  fufia b;sß iïuqL fldaK hq.,h o mßmQrl fõ ±hs mÍlaId lrkak'

•  Tnf.a wkdjrK mka;shg bÈrsm;a lrkak'

;lfiarej yd we.hSu	

;lafiare ks¾Kdhl

•	 YS¾I 4 u tal jD;a; jQ p;=ri% jD;a; p;=ri% f,i yÿkd 

      .kshs'

•	 jD;a; p;=ri%hl iïuqL fldaK kï lrhs'

•	 jD;a; p;=ri%hl iïuQL fldaK mßmQrl fõ hk m%fïhh 

      i;Hdmkh lrhs'

•	 p;=ri%hla" jD;a; p;=ri%hla ùug fya;= bÈßm;a lrhs'

•	 lKavdhu ;=< id¾:lj ld¾hfhys ksr; fjhs'

•	 mdvu 9 ys wod< wNHdi fj; YsIH wjOdkh fhduq  

      lrkak'

•	 miq.sh msßfjka úNd. m%Yakm;%j, jD;a; p;=ri% úIh 

fldgig wod< m%Yak YsIHhkag fhduq fldg W;a;r ,shjd 

idlÉPd lrkak'
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wjOdkhg

mdvu ixj¾Okhg

•	 ksmqK;d uÜgu 24'1 g wod< bf.kqï m, 3"4"5"6 yd 7 g 

wod< úIh ixl,am isiqka ;=< ;yjqre lsÍu msKsi  

.Ks;d.dr WmlrK Ndú;fhka fyda fjk;a iqÿiq l%uhla 

fhdod .kak'

;lafiarej yd we.hSu

•	 fm< fmdf;ys mdvu 9 ys wod< wNHdi fj; isiqka fhduq 

lrkak'

•	 .=re w;afmd; -11 fY%aKsh ^msgq wxl ( 137-139&

jeäÿr mßYS,k ioyd   

•	 https://www.youtube.com/watch?v=PV80HfP6Ai4
•	 https://www.youtube.com/watch?v=tVpe3HB1kQQ	
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weuqKqu 01

-- fmdaiagrh 1 --

 

800 

800+1000=1800 

ABCD hkq jD;a; p;=ri%hls'

•   YsIHhka ld¾hh ksu l< miq Tjqkag ;u wkdjrK bÈßm;a lsÍug 

    wjia:dj ,nd fokak'

•	  YsIH bÈßm;a lsÍï ie,ls,a,g .ksñka —jD;a; p;=ri%h iïuqL fldaK 

mßmQrl fõ˜ hk m%fïh isiqka ;=< ;j ÿrg;a ;yjqre jk mßos isiqka 

iu. idlÉPdjla lrkak'

•	  cHdñ;slj fuu m%fïh úêu;a idOkh lr isiqka iu. idlÉPd 

ldrkak'

 

 

600 

1200+600=1800 

 A 

B 

C 

D 
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10' fldgia fj<om, 

ksmqK;djh 5    	 (-   kQ;k f,dalfha id¾:l f,i .kqfokq lsÍu i|yd 

 m%;sY; fhdod .kshs'

ksmqK;d uÜgu 5'3	 (-   wdfhdackh i|yd fldgia fjf<`om< i,ld n,hs' 

ld,Éfþo ixLHdj	 (-   6 hs'

 

ye`Èkaùu	

•	 lsishï jHdmrhl fyda iud.ul ysñldß;ajh 

fm!oa.,sl wxYhg fyda rdcH wxYhg ysñ úh 

yels h' ´kEu rgl wd¾Ól l<ukdlrKh 

lsÍfï § uQ,slj i,ld n,k tla idOlhla 

jkafka trg mj;ajd f.k hk jHdmdr fyda 

iud.ïh'

•	 iSudiys; fmdÿ iud.ulg m%d.aOkh iïmdokh 

lr .ekSu i|yd nyq;r wdfhdaclhska ixLHdjla 

iïnkaO lr .; yels h' 

•	 iSudiys; fmdÿ iud.ïj,g m%isoaêfha 

uyck;djg fldgia ksl=;a l< yels w;r 

iSudiys; fm!oa.,sl iud.ïj,g m%isoaêfha 

fldgia ksl=;a lsÍfï yelshdjla ke;' 

•	 m%isoaêfha uy ck;djg fldgia ksl=;a l< 

yelafla ,ehsia;=.; iud.ïj,g muKs' 

•	 ,ehsia;=.; iud.ula hkq fldgia fjf<| 

fmdf,a ,shdmÈxÑ jQ iSudiys; fmdÿ iud.uls' 

•	  iud.ula wdrïN lsÍug fhdojk uqo, 

^wdfhdackh lrkq ,nk uqo,& —m%d.aOkh˜ f,i 

ye`Èkafõ'

•	 iud.ul uq¿ m%d.aOkh fldgiaj, tl;=jla 

f,i olajkq ,efí'

•	 iud.ula wdrïNfha § fldgila i`oyd kshu 

lr.kq ,nk w.h fldgil fjf<`o fmd< ñ, 

f,i ye`Èkafõ' wdfhdaclhska fldgia ñ,§ .; 

hq;= jkafka tu fjf<`o fmd< jákdlug hs'
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ksmqK;d uÜgu 5'3 g wod< bf.kqï m, #-  

1'   fldgia wdfhdackfha § nyq;r wdfhdaclhska ixLHdjla 

jHdmdrhg iïnkaO lr .; yels nj m%ldY lrhs' 

2' iSudiys; iud.ï m%d.aOkh iïmdokh lr.kqfha 

fldgia ksl=;a lsÍfuka  nj ms<s.kshs' 

3'  fldgia fjf<| fmdf<ys .kqfokq ùfï §" iud.ul 

fldgila i|yd mj;sk ñ," fldgil fjf<| fmd< 

ñ, f,i kï lrhs' 

4' fldgil fjf<| fmd< ñ," fldgia .Kkska .=K 

lsÍfuka fldgiaj, jákdlu ^wdfhdackh l< uqo,& 

,efnk nj m%ldY lrhs' 

5' wdfhdackh l< yel uqo, ^fldgiaj, jákdlu&" 

fldgil fjf<| fmd< ñf,ka fn§fuka" ñ, § 

.;yels fldgia .Kk ,efnk nj m%ldY lrhs' 

6'  fldgilg hï ld,iSudjla i|yd f.jk ,dNdxYh" 

fldgia .Kkska .=K lsÍfuka wdfhdaclhdg ,efnk 

,dNdxY wdodhu .Kkh lrhs' 

7'  wdfhdackh l< uqo, ^fldgiaj, jákdlu&" fldgil 

fjf<| fmd< ñ," m%d.aOk ,dNh yd fldgil 

,dNdxYh we;=<;a .eg¨ úi|hs' 

mdßNdIsl jpk ud,dj		 (-

fldgia			   -  Shares 
fldgia fjf<| fmd<      	-  Share Market 
m%d.aOkh	  		  -  Capital 
fjf<| fmd< ñ, 	 -  Market Price 
iSudiys; iud.ï   	 -  Limited companies 
m%ldYs; m%d.aOkh    	 - Stated Capital 
,dNdxYh 	          	 - Dividend 
wdfhdackh 		  - Investment
fldgiaj, jákdlu 	 - Value of shares 
m%d.aOk ,dNh      	 - Capital profit
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mdvu ie,iqu ioyd Wmfoia (- 

ld,h	 (- ñks;a;= 40 hs'

.=Kd;aul fhojqï	 (-   weuqKqu 01 i`oyka .eg¨j ,shk ,o äuhs lvodishla

                    ld¾h m;%sldfõ msgm;a

.=rejrhd i`oyd Wmfoia	 (-

m%fõYh 

•	 iSudiys; fmdÿ iud.ï" iud.ul m%d.aOkh" 

fldgia fjf<`o fmd< .ek idlÉPdjla lrñka 

mdvug m%fõY jkak' weuqKqu 1 ys i`oyka .eg¨j 

iys; äuhs lvodish mka;sh bÈßfha m%o¾Ykh 

lrkak'

•	 .eg¨j iys; äuhs lvodish mka;sh bÈßfha 

m%o¾Ykh lrkak' 

•	 YsIHhka iu`. idlÉPd lrñka .eg¨j úi|k 

wdldrh" yqKq mqjrefõ igyka lrkak'

•	 ld¾h m;%sldfõ msgm; ne.ska isiqkg ,nd § wod< 

ld¾hfhys ksr; ùug wjia:dj ,nd fokak'

•	 ld¾hh ksu jQ miq YsIHhka iu. idlÉPd lrñka 

 Tjqkaf.a ms<s;=rej, ksrjoH;dj mÍlaId lrkak'

  	 ksmqK;d uÜgu 5'3 hgf;a jk m<uqjk 

bf.kqï m, ;=k YsIHhka ;=< ;yjqre jQ miq 

ksmqK;d uÜgu 5'3 hgf;a jk 4" 5 iy 6 hk 

bf.kqï m, YsIHhka ;=< idlaId;a lrùu 

i`oyd foaYk idlÉPd l%uh hgf;a ie,iqï l< 

kso¾Ylhla my; oelafõ'
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;lafiarej yd we.hSu  (- 
;lafiare ks¾Kdhl	 (-

•	 iSudiys; iud.ul fldgil fjf<| fmd< ñ,"

fldgia .Kkska .=K lsÍfuka fldgiaj, jákdlu 

^wdfhdackh l< uqo,& ,nd .kshs' 

•	 fldgil ,dNdxYh yd fldgia .Kk § we;s úg 

,dNdxY wdodhu fidhhs' 

•	 wdfhdackh l< uqo," fldgil fjf<| fmd< 

ñ, yd fldgia .Kk hk rdYs ;=fkka folla § 

we;s úg wfkla rdYsh fiúh yels nj ms<s.kshss' 

•	 fldgil fjf<| fmd< ñ, yd ,dNdxYh fjkia jQ 

úg Bg wod< j .eg¨ úi|hs' 

•	 il%sh f,i idlÉPdjg iyNd.s fjñka bf.kSfuys 

fhfohs' 

•	 fm<fmdf;ys mdvu 10ys wod< wNHdi fj; 

 YsIHhka fhduq lrkak' 

•	 miq.sh msßfjka úNd. m%Yakm;%j, fldgia 

fj<`ofmd< úIh fldgig wod< m%Yak YsIHhkag 

fhduq fldg W;a;r ,shjd idlÉPd lrkak'

	

wjOdkhg	 	 #-
mdvu ixj¾Okhg	 #-

ksmqK;d uÜgu 5'3 hgf;a jk 7 jk bf.kqï m,hg 

wod< úIh ixl,amh YsIHhka ;=< idlaId;a lsÍu i|yd 

iqÿiq l%ufõo ie,iqï lr l%shd;aul lrkak' 

;lafiarej yd we.hSu	 #-

•	 fm< fmdf;ys mdvu 10 ys wNHdi fj; YsIHhka 

        fhduq lrkak'

jeäÿr mßYS,kh ioyd #-

•	 mdi,a 11 fY%aKsh .=re w;a fmd; ^msgq wxl( 86-90&

•	 https://www.cse.lk/ 
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-- wuqKqu 01 -- 

01. a) Oïñl lsishï iud.ul remsh,a 15 fldgia ñ, § .ekSu ioyd  remsh,a 

45 000 la wdfhdackh lrhs' tu iud.u j¾Ihla wjidkfha fldgila 

ioyd remsh,a 5 la ,dNdxY f,i f.jkq ,efí'

I.	 Tyq fuu iud.fï wdfhdackh l< uqo, lSh o@

II.	 fldgilg f.jk ,dNdxYh lSh o@

III.	 Tyqg fuu iud.fuka ñ,§ .; yels fldgia .Kk lSh o@

IV.	 j¾Ih wjidkfha § Tyqg ,efnk ,dNdxY wdodhu fidhkak'

   b)  jirlg miq tu fldgila remsh,a 20 ne.ska úl=Kd ,efnk uqo,;a ,enQ 

,dNdxY wdodhu;a fhdod rkacka iy iud.fï fj<`om, jákdlu remsh,a 

25 jQ fldgia ne.ska ñ, § .kS' rkacka yd iud.fï fldgilg remsh,a 

8l ,dNdxYla f.jkq ,efí'

I.	 Oïñlg fldgia úlsKSfuka ,enqKq uqo, lSh o@

II.	 fojk iud.fï wdfhdacs; uqo, lSh o@

III.	 fojk iud.fuka ñ, § .; yels flgia .Kk lSh o@

IV.	 fojk iud.fuka ,efnk ,dNdxY wdodhu lSh o@
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YsIHhka i`oyd ld¾h m;%sldj #-

	 mjks" oyï yd Nd.Hd iud.fï fldgia remsh,a 15 ne.ska ñ,g .ekSug 

remsh,a 60 000 la wdfhdackh lrhs' iud.u jd¾Islj ,dNdxY f,i fldgilg 

remsh,a 4 la f.jhs' wjqreoaolg miq tu fldgia remsh,a 20 ne.ska úl=Kd 

,enfk uqo,;a by; iud.fuka Tyqg ,efnk ,dNdxYh;a fhdod fjk;a 

iud.ul fldgila remsh,a 24 ne.ska ñ,§ .kS' fojk iud.u fldgilg 

remsh,a 6 ne.ska f.jkq ,efí'

i.	 m<uq jk iud.fï wE i;= fldgia .Kk lSh o@

ii.	 m<uq jk iud.fuka wEg ,efnk ,dNdxY wdodhu lSh o@

iii.	 m<uq jk iud.fï fldgia úlsKSu ksid ,enqKq uqo, lSh o@

iv.	 fojk iud.fï wdfhdackh l< uqo, lSh o@

v.	 fojk iud.fï wE ñ,§ .;a flgia .Kk lSh o@

vi.	 fojk iud.fï ,efnk ,dNdxY wdodhu lSh o@
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w{d; tlla muKla we;=<;a  ax2+bx+c=0 (a≠0)  
wdldrfha iólrK j¾.c iólrK f,i 

yeÈkafõ' j¾.c iólrKhlg úiÿï folla 

;sfnk w;r úúO l%u u.ska fuu úi`ÿï 

,nd .; yelsh' tkï idOl Ndú;fhka 

fyda j¾. mQ¾Kfhka x=(-b±√(b2-4ac) hk  

iQ;%h Ndú;fhka fyda j¾.c iólrKhla 

úi`Èh yelsh' ,nd .kakd úi`ÿï kej; j¾.c 

iólrKhlg wdfoaY lsÍfuka úi`ÿïj, ksjerÈ 

nj ;yjqre l< yelsh'

2a

11' j¾.c iólrK 

ksmqK;dj 17	 (- tÈfkod cSú;fha wjYH;d idlaId;a lr .ekSu i`oyd iólrK 

úi`§fï l%u úê yiqrejhs'

ksmqK;d uÜgu 17'2	 (-  ffoksl wjYH;dj, § u;=jk .eg¨ úi`§u i`oyd  

			      j¾.c iólrK fhdod .; yels wdldrh úu¾YKh  

			      lrhs'

ld,Éfþo ixLHdj	 (-  06 hs

    				    ye`Èkaùu	  

ksmqK;d uÜgu 17'2 g wod< bf.kqï m,  #-

•  j¾.c iólrK úi`ÿu j¾.c iólrKhg wod< ;%smo j¾.c m%ldYKfha 

idOl Ndú;fhka fidhhs'

•  j¾.c iólrKhl úi`ÿu j¾. mQ¾Kh Ndú;fhka fidhhs'

ax2+bx+c=0 j¾.c iólrKhl úi`ÿu x=(-b±√(b2-4ac) iQ;%h Ndú;fhka 

fidhhs'

•  j¾.c iólrKhl úi`ÿu wod< iólrKhg wdfoaYfhka tu úi`ÿu i;H 

nj fya;= iys;j i;Hdmkh lrhs'

•  fok ,o f;dr;=re w;r iïnkaOh j¾.c iólrKhla u.ska m%ldY lrhs'

•  idOl Ndú;fhka f.dvk.k ,o j¾.c iólrK úi`ohs'

2a
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mdßNdIsl jpk ud,dj	(- 

 

w{d;h			   - Unknown 
iólrKh		  - Equation 
iu.dó iólrKh	 - Simultaneous equations 
ix.=Klh		  - Coefficent
úiÿu		  	 - Solution
j¾.c iólrK		 - Quadratic Equations 
j¾. mQ¾Kh		  - Completing the square

 
mdvu ie,iqu i`oyd Wmfoia (-

'

ld,h	 		  (- ñks;a;= 40 hs'

.=Kd;aul fhojqï	 (-

•   weuqKqu 1 ys ioyka mQ¾K j¾.jk j¾.c m%ldYk mQ¾K j¾. 

f,i ,shk ,o äuhs lvodis

•   weuqKqu 2 ys j¾.c m%ldYk mQ¾K j¾. f,i ,shk ,o äuhs 	   

    lvodis

•   weuqKqu 3 ys j¾.c iólrKhla j¾. mQ¾Kfhka úi`ÿ    

    ^idOlj,g fjka fkdjk& äuhs lvodis

              ksmqK;d uÜgu 17'2 hg;f;a jk 

bf.kqï m, YsIHhka ;=< idlaId;a lrùu 

ioyd foaYk idlÉPd l%uh weiqßka ie,iqï 

lrk ,o kso¾Ylhla my; ±lafõ'
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.=rejrhd ioyd Wmfoia (-
m%fõYh			    (-

•	 j¾.c iólrKhla úi`§fï § úi`ÿï ^uQ,& folla   

         mj;sk nj u;la lr §u'

•	 idOl Ndú;fhka j¾.c iólrKhla úi`§ug 

fkdyels wjia:dj, § th úi`§u yd úi`Èh yels 

l%u ms<sn`o idlÉPd lrkak'

•	 weuqKqu 1" weuqKqu 2 ys mQ¾K j¾. jk j¾.c 

m%ldYk yd j¾.c m%ldYK  mQ¾K j¾. f,i ,shk 

whqre meyeÈ,s lrkak'

mdvu ixj¾Okh	 (-

•  idOl fkdue;s j¾.c iólrKhla úi`ok whqre äuhs 

   lvodishl úi`ÿ .eg¨j m%o¾Ykh lr meyeÈ,s lrkak'

•  idOl fkdue;s j¾.c iólrKhla bÈßm;a fldg th 

úi`ok whqre mshjfrka mshjr YsIHhka iu. idlÉPdjla 

fufyhjkak'

•  ksoiqkla f,i 2x2+12x+14 = 0 iólrKh úi`§ug 

fhdod .kak'

m<uq mshjr (- 

fok ,o j¾.c iólrKfha j¾.h ^fojk n,h& we;s 

mofha ix.=Klh 1 ±hs ne,Su' 1 fkdfõ kï 1 lr .ekSug  

^iólrKh u ix.=Klfhka fnod& Wmfoia ,nd §u'

(2x2)/2+12x/2+14/2=0
x2+6x+7=0

fojk mshjr (-

±ka ksh; moh iudk ,l=fKka wfkla me;a;g f.k hdu 

x2+6x = -7
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;=kajk mshjr (-

±ka jïmi m%ldYKh mQ¾K j¾.hla f,i ,sùug tl;= l< hq;= 

moh tl;= lsÍu' iólrKfha iu;=,s;;dj i`oyd tu moh iudk 

,l=fKka wfkla me;a;g o tl;= lsÍu'

x2+6x+9 = -7+9
x2+6x+9 = +2

 

y;rjk mshjr (-

oeka j¾.c m%ldYkh mQ¾K j¾.c m%ldYkhla f,i ,sùu'    
(x+3)2=2

miajk mshjr (-

fomi u nd.h jk n,h ^j¾.uQ,h& ,nd .ekSug Wmfoia ,nd 

§u' tys § ol=Kq mig j¾.uQ,h iu. o ,efnk nj meyeÈ,s lr 

§u'

x+3=±√2

yhjk mshjr	 (-

fuys o √2 ys w.h 4 fY%aKsfha j¾.uQ,h fidhk l%u u.ska fyda 

,>q .Kl Ndú;fhka ,nd .; yels nj fmkajd §u' .eg¨jl § 

,efnk j¾.uQ,fha w.h ,nd fok nj meyeÈ,s lr §u' √2=1.414

y;ajk mshjr	 (-

√2 ys w.h o fhdod .ksñka úi`ÿï ,nd .ekSug Wmfoia fokak'

x+3= ±1.414
x+3=1.414 fyda x+3= -1.414
x=1.414-3  fyda x= -1.414-3
x= -1.586 fyda x= -4.414

•   idOl Ndú;fhka úi`Èh yels j¾.c iólrK o fuu l%ufhka úi`È h 

yels nj fmkajd §u'

•  idOl fjka fkdjk j¾.c iólrKh ,nd § th úi`§ug wjia:dj ,nd 

fokak'

•  YsIHhka ms<s;=re ,nd .;a miq ta ms<sno idlÉPd lrkak' m%;sfmdaIK 

wjYH isiqkag th ,nd fokak'
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;lafiarej yd we.hSu (-

•	 idOlj,g fjka lr .; fkdyels ;%smo j¾.c 

m%ldYkhla iys; j¾.c iólrK úi`§ug j¾. 

mQ¾Kh f;dard .kshs'

•	 idOlj,g fjkalr .; fkdyels ;%smo j¾.c 

m%ldYkhla iys; j¾.c iólrK j¾. mQ¾Kfhka 

úi`ohs'

•	 j¾. mQ¾Kfhka j¾.c iólrK úi`ohs'

•	 j¾. mQ¾Kfhka úi`ok ,o j¾.c iólrKfha 

úi`ÿï j¾.c iólrKhg wdfoaYfhka tu úi`ÿï 

mÍlaId lrhs'

•	 mdvu 11 ys 11'4 g wod< wNHdi fj; YsIHhka 

fhduq lrkak'

wjOdkhg	 	 (-

mdvu ixj¾Okh	 (- 

•	 ksmqK;d uÜgu 17'2 g wod< bf.kqï m, 3" 4" 5 

iy 6 i`oyd iqÿiq bf.kqï l%ufõo weiqßka mdvï 

ie,iqï lr l%shd;aul lrkak'

;lafiarej yd we.hSu	 (-
•	 mdvu 11 ys wod< wNHdi fj; YsIHhka fhduq 

      lrkak'

jeäÿr mßYS,kh ioyd

•	 mdi,a 11 fY%aKsh .=re ud¾f.damfoaYh

•	 http://www.youtube.com/watch?v=ocnt.36QKUB
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• 𝑥𝑥2 + 6𝑥𝑥 + 9 =  (𝑥𝑥 + 3)2 
• 𝑥𝑥2 − 4𝑥𝑥 + 4 =  (𝑥𝑥 − 2)2 
• 𝑥𝑥2 + 10𝑥𝑥 + 25 =  (𝑥𝑥 + 5)2 
• 𝑥𝑥2 − 14𝑥𝑥 + 49 =  (𝑥𝑥 − 7)2 
• 𝑥𝑥2 − 8𝑥𝑥 + 16 =  (𝑥𝑥 − 4)2 

 

 
• 𝑥𝑥2 + 10𝑥𝑥 + 25 =  (𝑥𝑥 + 5)2 
• 𝑥𝑥2 − 12𝑥𝑥 + 36 =  (𝑥𝑥 − 6)2 
• 𝑥𝑥2 + 6𝑥𝑥 + 9 =  (𝑥𝑥 + 3)2 
• 𝑥𝑥2 − 4𝑥𝑥 + 4 =  (𝑥𝑥 − 2)2 
• 𝑥𝑥2 + 14𝑥𝑥 + 49 =  (𝑥𝑥 + 7)2 

 

 

(𝑥𝑥 − 2)2 = 3 

𝑥𝑥 − 2 =  ±√3 

𝑥𝑥 − 2 =  ±1.732 

𝑥𝑥 − 2 =  +1.732  ෙහෝ x = −1.732    
𝑥𝑥 =  +1.732 + 2 ෙහෝ x = −1.732 + 2 

𝑥𝑥 =  3.732 ෙහෝ 𝑥𝑥 = 0.268 

𝑥𝑥2 − 4𝑥𝑥 + 1 = 0 j¾. mQ¾Kfhka úiohs 

𝑥𝑥2 − 4𝑥𝑥 = −1  
𝑥𝑥2 − 4𝑥𝑥 + 4 = −1 + 4  

uQ, 3'732 yd 0'268 fõ' 
 

weuqKqu 01

weuqKqu 02

weuqKqu 03

úi`ohsúi`ohs
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12 m%ia;dr 

ksmqK;dj 20	      (- úúO l%u úê .fõIKh lrñka úp,H follaa w;r mj;sk  

			   wfkHdakH iïnkaO;d myiqfjka ikaksfõokh lrhs'

ksmqK;d uÜgu 20'1 (- j¾.c Y%s;hl ,laIK m%ia;dr weiqfrka ú.%y lrhs'

ksmqK;d uÜgu 20'2 (- j¾.c Y%s;hl ,laIK Y%s;h ksÍlaIKfhka ú.%y lrhs'

 

ld,ÉfPao .Kk    (- 12 hs

			       ye`Èkaùu      			    

	 y=ax2  ,y=ax2±b wdldrfha Y%s;j, m%ia;dr we`§u 

iy tu tla m%ia;drj, ,laIK óg by; fY%aKsfha§ 

bf.k f.k we;' y=ax2+bx+c wdldrfha Y%s;j,ska 

,efnk m%ia;dr o mrdj,hl yevh .kakd nj;a a ys w.h 

Ok kï (a>0) Wvql=re mrdj,hla fyj;a wju yevh la 

.kakd nj;a a ys w.hg RK kï (a<0) kï hál=re 

mrdj,hla fyj;a Wmßu yevhla .kakd nj;a fïjdfha 

iuñ;sl wlaIH y wlaIhg iudka;r ir, f¾Ldjla nj;a 

wju yevh fyda Wmßu yevh .kakd m%ia;drj, iuñ;sl 

wlaIh iu. fþokh jk ,laIH u.ska wju fyda Wmßu 

,laIH ,efnk nj;a fï u.ska yereï ,laIH ,efnk 

nj;a fuu fY%aKsfha § wOHhkh l< yelsh'

 y=ax2+bx+c=0 wldrfha Y%s;hl iólrKfhys uQ," 
y=0 f¾Ldj fyj;a x wlaIh fPaokh lrk ,laIH u.ska 

,nd .; yelsh' m%ia;drfha x wlaIhg by<ska mj;sk 

fldgi Y%s;fha w.h Ok jk fldgi f,i;a x wlaIhg 

my<ska mj;sk fldgi Ys%;fha w.h RK jk fldgi 

f,i;a y`ÿkd .ekSfuka Y%s;h Okjk" RK jk" Okj 

wvq jk" RKj wvq jk jeä jk w.h mrdi ms<sn`o fuys 

§ idlÉPd lrkq ,efí' fuf,i Y%s;fha yeisÍu idlÉPd 

lsÍu ioyd o m%ia;drh u.ska x wlaIH fPaokh lrk 

,laIHj, x LKavdxl fhdod .kshs'

y=(x+a)2+b wdldrfha Y%s;hl m%ia;drfha wju w.h b 
fõ' YS¾Ifha LKavdxl (-a,b) fõ' m%ia;drfha iuñ;sl 

wlaIfha iólrKh x=-a fõ' m%ia;drh u.ska y wlaIh 

lefmk ,laIHfha LKavdxl (0 ,a2+b) fõ' y= - (x+a)2+b 
wdldrfha m%ia;drhl Wmßu w.h b fõ' YS¾Ifha LKavdxl 
(-a ,b) wdldrfha iólrKh x= -a fõ' m%ia;drh u.ska y 
wlaIh lefmk ,laIHfha LKavdxl (0 ,-a2+b)  fõ'
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ksmqK;d uÜgu 20'1 g wod< bf.kqï m, (-

•	 y=ax2+bx+c wdldrfha Y%s;hl fok ,o x ys w.hka lSmhla i`oyd 

wkqrEm y ys w.h .Kkh lr Y%s;fha m%ia;drh w`Èhs'

•	 y=ax2+bx+c wdldrfha Y%s;hl m%ia;drh weiqßka tys ,laIK y`ÿkd 

.kshs' 

•      y=±(ax±b)2+c wdldrfha Y%s;hl fok ,o x ys w.h lsysmhla 

       i`oyd wkqrEm y ys w.hka .Kkh lr fok ,. Y%s;fha m%ia;drh 

       w`Èhs'

•	 Y%s;hl m%ia;drh weiqfrka tys ,laIK y`ÿkd .kshs'

mdßNdIsl jpk ud,dj	(-

jiu 			   - Domain 
Y%s;h 			   - Function 
mrdih$m%dka;rh 	 - Range 
Wmßu w.h 		  - Maximum value
wju w.h 		  - Minimum value 
k;sj¾;k ,CIHh 	 - Point of inflection 
yereï ,CIHh 	 - Turning point 
iuñ;s wCIh 		 - Axis of symmetry 

mdvu ie,iqu i`oyd Wmfoia	 (- 

 

          ksmqK;d uÜgu 20'1 iy 20'2 

ksmqK;d uÜguug wod< 1 yd 2 bf.kqï 

m,j,g wh;a úIh ixl,am YsIHhka ;=< 

;yjqre jQ miq 20'1 ksmqK;d uÜgug wod< 

3" 4" 5 iy 6 hk bf.kqï m, YsIHka 

;=< idlaId;a lr .ekSu i`oyd lKavdhï 

jYfhka wkdjrK l%uh hgf;a l%shd;aul 

lsÍug iqÿiq kso¾Yl mdvï ie,iqula fuys 

±lafõ'
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ld,h 			  (- ñks;a;= 80hs' ^ld,Éfþo -2&

.=Kd;aul fhojqï	 (- 

	 •      weuqKqu 1 yd 2 we;=<;a m%ia;dr msgm;a ^äuhs 

              lvodis u; w`Èk ,o&

	 •      tu m%ia;drj, m%ia;dr lvodis u; w`osk ,o 

              m%ia;dr

	 •      ld¾h m;%sld 1 yd 2 msgm;a

.=rejrhd i`oyd Wmfoia	 (-

m%fõYh			   (- 

	 •     y=ax2 Y%s;j, m%ia;dr meyeÈ,s lrkak'

	 •     y=ax2+b wdldrfha Y%s;j, wju$ Wmßu w.h b 
        nj;a iuñ;sl wlaIfha iólrKh x=0 nj;a yereï     

        ,laIfha LKavdxl (a,b) nj;a 4 fY%aKsfha § bf.k.;a   

        whqre o< rEm weiqßka meyeÈ,s lrkak'

	 •     m%o¾Ykh lr we;s m%ia;dr .ek isiqka iu. idlÉPd 

 lrkak'

mdvu ixj¾Okhg	 (-

	 •    YsIHhka iqÿiq mßÈ lKavdhï lrkak'

	 •    äuhs lvodis u; wosk ,o m%ia;dr m%o¾Ykh lrkak'

	 •    ld¾h m;%sldj yd m%ia;dr lvodis u; w`Èk ,`os m%ia;dr tu lKavdhï 

j,g ,nd fokak' ^m<uq jk ld,Éfþofha § ld¾h m;%sld - 01 o 

fojk ld,Éfþofha§ ld¾H m;%sld 02 o&

	 •   lKavdhï wkdjrK ksu jQ miq YsIHhka f.a wkdjrK mokï lr  

            .ksñka idlÉPdjla fufyh jkak'

	 •   fuys§ y=ax2+bx+c / y=±(x±a)2+b m%ia;dr weiqfrka

	 •   Wmßu$ wju w.h ksrEmKh lrk wkaou'

	 •   yereï ,laIfha LKavdxl" wju$ Wmßu ,laIfha LKavdxl ks¾Kh 

             lrk wkaou'

	 •  iuñ;sl wlaIh" m%ia;dr weiqfrka uQ, (y=0) fidhk wkaou'

	 •  Y%s;fha w.h Ok jk fyda Okj jeä jk fyda Okj wvq jk x ys w.h 

mrdih;a RK jk fyda RK jeä jk fyda RKj wvq jk x w.h 

mrdih;a ks¾Kh lrk wkaou' 
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YsIHhka i`oyd ld¾h m;%sldj 01

weuqKqu 01

	 •    .=re;=ud m%o¾Ykh lr we;s m%ia;drh fyd`Èka ksÍlaIKh lrkak'

	 •    m%ia;drh weiqßka lKavdhu ;=< idlÉPd lrñka my; i`oyka j.=j 

             iïmQ¾K lrkak'

Y%s;hf;dr;=re

y=-2x2+2x+1y=2x2+2x-3

m%ia;drfha iuñ;sl wlaIh01
yereï ,laIh^j¾;k ,laIH& LKavdxl02
Y%s;fha Wmßu$ wju w.h03
y=5 jk úg x ys w.hhka ^m%ia;drh 

u.ska&

04

jl%h u.ska x wlaIh fþokh lrk 

,laIj, LKavdxl

05

2x2+2x-3=0 iólrKfha uQ,

-2x2+2x+1=0 iólrKfha uQ,

06

(A) m%ia;drfha Y%s;h RK jk x ys w.h 

mrdih

07

(B) m%ia;drfha Y%s;h Ok jk x ys w.h 

mrdih

08

(A) m%ia;drfha y ys w.h Okj wvq jk x 
ys w.h mrdih

09

(A) m%ia;drfha y ys w.h RKj wvq jk x 
ys w.h mrdih	

10

(A) m%ia;drfha y ys w.h RKj jeä jk 

x ys w.h mrdih	

11

(B) m%ia;drfha y ys w.h Ok j jeä jk 

x ys w.h mrdih	

12

(B) m%ia;drfha y ys w.h Ok j wvq jk x 
ys w.h mrdih	

13

 Wmfoia - fm<fmdf;ys msgqj 99 yd 102 ys m%ia;dr o ksÍlaIKh lrkak'
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YsIHhka ioyd ld¾h m;%sldj 02

weuqKqu 02

	 Y%s;hf;dr;=re

y=-(x-1)2+1y=(x+2)2-2

m%ia;drfha iuñ;sl wlaIh	01

yereï ,laIHh^j¾;k ,laIHh& 

LKavdxl

02

Y%s;fha Wmßu$ wju w.h03
y=5 jk úg x ys w.hka ^m%ia;drh u.ska&04
jl%h u.ska x wlaIh fþokh lrk 

,laIHj, LKavdxl

05

2x2+2x-3=0 iólrKfha uQ,

-2x2+2x+1=0 iólrKfha uQ,

06

(A) m%ia;drfha Y%s;h RK jk x ys w.h 

mrdih

07

(B) m%ia;drfha Y%s;h Ok jk x ys w.h 

mrdih

08

(A) m%ia;drfha y ys w.h Ok j wvq jk 

x ys w.h mrdih

09

(A) m%ia;drfha y ys w.h RK j wvq jk 

x ys w.h mrdih

10

(A) m%ia;drfha y ys w.h RK j jeä 

jk x ys w.h mrdih	

11

(B) m%ia;drfha y ys w.h Ok j jeä jk 

x ys w.h mrdih	

12

(B) m%ia;drfha y ys w.h Ok j wvq jk 

x ys w.h mrdih

13
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;lafiarej yd we.hSu	 (-
	 	 •  ;lafiare ks¾Kdhl

		  •   y=ax2+bx+c / y=±(x±a)2+b   wdldrfha Y%s;hl 

m%ia;drh ksÍlaIKh lr tys wju$ Wmßu w.h 

iuñ;sl wlaIh" yerjqï ,laIHh m%ldY lrhs'

		  •   y=ax2±bx±c wdldrfha Y%s;hl m%ia;drh u.ska 

y=ax2±bx±c j¾.c Y%s;hl uQ, fidhhs'

		  •   y=ax2+bx+c / y=±(x±a)2+b wdldrfha Y%s;j, 

m%ia;drh weiqßka Y%s;fha w.h Ok jk fyda RK jk 

x ys w.h mrdih ,shd olajhs'

	         •   ;u ks.ukj,g fya;= jk lreKq ;¾ldkql+,j 

bÈrm;a lrhs' lKavdhu ;=< iduQyslj lghq;= lrhs'

		  •   fm< fmdf;ys mdvu 12 ys wod< wNHdi fj; YsIHhka 

fhduq lrkak'

		  •  miq.sh msßfjka wjidk úNd. m%Yak m;%j, wod< m%Yak

YsIHhkag fhduq lr W;a;r ,shjd idlÉPd lrkak'

wjOdkhg	 (-

	 mdvu ixj¾Okh

	 •    ksmqK;d uÜgu 20'2 g wod< úIh ixl,am idOkh 

i`oyd o iqÿiq mßÈ mdvï ie,iqï lr l%shd;aul 

lrkak'

;lafiarej ye we.hSu	 (-

	 •    fm< fmdf;ys mdvu 12 ys wod< wNHdi fj; YsIHhka 

fhduq lrkak'

jeäÿr mßYS,kh i`oyd 

	 •   mdi,a 11 fY%aKsh .=re ud¾f.damfoaYh

	 •   http://www.youtube.com/watch?v=MRAIgJmRmag
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weuqKqu 01 ys m%ia;dr ^äuhs lvodis u; úYd, lr we`o .kak'&
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weuqKqu 02 ys m%ia;dr ^äuhs lvodis u; úYd, lr we`o .kak'&
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13'  uOH ,laIH m%fïhh

ksmqK;dj 23 (-	 ir, f¾Çh ;, rEm wdY%s; cHdñ;sl ixl,am mokï fldg 

.ksñka tÈfkod Ôú;fha lghq;= i`oyd wjYH ks.uj,g 

t<fUhs'

ksmqK;dj 23'6 (- 	 ;%sfldaKhl mdo wkqmd;slj fn§fuka we;s jk m%;sM, 

úuihs'

ld,Éfþo ixLHdj (-  08 hs'

			   ye`Èkaùu

ksmqK;d uÜgu 23'6 g wod< bf.kqï m, (-

1'	 ;%sfldaKhl mdo foll uOH ,laIHh hd lrk 

  f¾Ldj iy b;sß mdoh fjk fjku kï lrhs'

2'	 uOH ,laIHh m%fïhh y`ÿkd .kshs'

3'	 uOH ,laIHh m%fïhh idOkh lrhs'

4'	 uOH ,laIHh m%fïhh Ndú;fhka .Kkh lsÍïj, 

fhfohs'

5'	 uOH ,laIHh m%fïhh Ndú;fhka wkqfïhhka 

idOkh lrhs'

6'	 uOH ,laIHh m%fïhh úêu;aj idOkh lrhs'

7'	 uOH ,laIHh m%fïhfha úf,dauh y`ÿkd .kshs'

8'	 uOH ,laIHh m%fïhfha úf,dauh Ndú;fhka 

.Kkh lsÍï lrhs'

9'	 uOH ,laIHh m%fïhfha úf,dauh Ndú;fhka 

wkqfïhhka idOkh lrhs'

;%sfldaKhl mdo w;r ;j;a in`o;djla fuys § 

idlÉPd flfrhs' fuu in`o;dj uOH ,laIH  

m%fïh ;=<ska  úia;r flfrk w;r tu m%fïhh 

i;Hdmkh lsÍu;a" Ndú;h;a" wkqfïhhka idOkh 

lsÍu;a" úêu;aj idOkh lsÍu;a" uOH ,laIH 

m%fïhfha úf,dauh y`ÿkd .ekSu;a" Ndú;h;a" 

Ndú;fhka wkqfïhhka idOkh lsÍu;a ms<sn`oj 

yelshd j¾Okh lsÍu fuu.ska wfmalaId flfrhs'



80

mdßNdIsl jpk ud,dj (-

		 uOH ,laIHh -  Mid Point
		 úf,dauh      -  Convese

mdvu ie,iqu i`oyd Wmfoia (-

ld,h (- ñks;a;= 40hs'

.=Kd;aul fhojqï (-

•	 ld¾h m;%sldfõ msgm;a

•	 ì%ia,a fndaâ

•	 l;=re

.=rejrhd i`oyd Wmfoia

m%fõYh (- 

iudka;r f¾Ld folla ;S¾hla f¾Ldjlska fþokh jQ úg iEfok 

taldka;r fldaK" wkqrEm fldaK" ñ;% fldaK" iudka;rdi%hl 

iïuqL mdo iudk yd iudka;r ùu wdÈ ,laIK ms<sn`oj idlÉPd 

lrkak'

           .=re u.fmkaùu-iu. wkdjrK 

l%uh hgf;a ilia lrk ,o lKavdhï 

l%shdldrlula iys; kso¾Ykhla my; 

±lafõ' fï u.ska 23(6 ksmqK;d uÜgug wod< 

1"2 iy 3 hk bf.kqï m, lrd YsIHhka <.d 

lrùug wfmalaId flf¾'
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mdvu ixj¾Okh (-

•    AB=8cm, AC=7cm, BC=10cm jk ABC ;%sfldaKhla we`o AB 
 ys AC ys uOH ,laIHh ,l=Kq lsÍug Wmfoia ,nd fokak'

•   tu uOH ,laIHh X yd Y f,i ,l=KQ lr ;%sfldaKhl mdo 

foll uOH ,laIHh hd lrk f¾Ldj ;=kajk mdohg 

iudka;r jk w;r ;=kajk mdofhka yß wvla hk m%fïhh 
ABC ;%sfldaKh weiqßka meyeÈ<s lrkak'

•   w`Èk ,o ABC ;%sfldaKh weiqfrka uOH ,laIHh ,l=Kq lrk 

,o mdo fol y`ÿkd .ekSug iy ;=kajk mdoh y`ÿkd .ekSug 

YsIHhka fhduq lrkak'

•   YsIHhka iqÿiq f,i lKavdhï lr ld¾h m;%sldj" ì%ia,a fndaâ" 

l;=re ,ndfokak' isiqka ld¾hfhys ksr; lrjkak'

•   YsIHhka úiska ;%sfldaKh lmd .ekSfuka miqj mdo foll 

uOH ,laIHh ,l=Kq lsÍug YsIHhka fhduq lrjkak'

•   ld¾h m;%sldfõ i`oyka mßÈ PQ Tiafia lemSfuka bj;a l< 

;%sfldaKfha PQ mdoh fuka lS .=Khla BC mdofha we;a±hs 

n,kak'

•   YsIHhka ,shQ ms<s;=re lKavdhï fj; f.dia fidhdn,d wjYH 

Wmfoia ,nd fokak' idlÉPd lrkak'

•   ta weiqßka PQ//BC nj iy PQ=     BC  nj i;Hdmkh 

lrkak'

;lafiarej yd we.hSu (-

;lafiare ks¾Kdhl

•	 ;%sfldaKhl mdo foll uOH ,laIHh yd ;=kajk mdoh 

        y`ÿkd .kshs'

•	 uOH ,laIHh m%fïhh m%ldY lrhs'

•	 uOH ,laIHh m%fïhh i;Hdmkh lrhs'

•	 ;%sfldaKhl mdo foll uOH ,laIHh hd flfrk f¾Ldj 

;=kajk mdohg iudka;r nj;a tu f¾Ldj ;=kajk mdofhka 

yß wvla nj;a ms<s.kshs'

    •  	 iqúfYaI ksÍlaIK u.ska fmdÿ m%ldYk f.dvk.hs'

   fm< fmdf;ys mdvu 13 ys wod< wNHdi fj; YsIHhka fhduq lrkak'

1
2
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wjOdkhg (-

mdvu ixj¾Okh (-

ksmqK;d uÜgu 23 # 6 hgf;a jk bf.kqï m, 4 isg 9 olajd 

jQ úIh ixl,am YsIHhka ;=< idlaId;a lsÍu i`oyd iqÿiq 

l%ufõo ie,iqï lr l%shd;aul lrkak'

;lafiarej yd we.hSu

•   fm< fmdf;ys mdvu 13 ys wod< wNHdi fj; YsIHhka 

    fhduq lrkak'

jeäÿr mßYS,kh i`oyd

•  mdi,a 11 fY%aKsh .=re ud¾f.damfoaYh 

•  https//www.youtube.com/wach?v=OZ6998JdeDJ
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14' ;%sfldaKñ;sh

ksmqK;dj 13	 (-   úúO l%u úê .fõIKh lrñka m%dfhda.sl wjia:d i|yd 

mßudK rEm Ndú; lrhs'

ksmqK;d uÜug 13'1	 (-   RcqfldaKS ;%sfldaKhla weiqßka ;%sfldaKñ;sl wkqmd; 

y÷kd .kshs'

ksmqK;d uÜgu 13'2	 (-   ffoksl wjYH;d i|yd ;%sfldaKñ;sl iïnkaO;d 

fhdod .kshs'

ld,ÉfPao ixLHdj	 (-    07 hs'

				  

ye`Èkaùu 		  (- 

	 ;%sfldaKñ;sh hk jpkh ;%sfldaKh iy uekSu 

hk Y%Sl jpk ì`§fuka iE§ we;ehs ie,fla' Rcq 

fldaKsl ;%sfldaK wdOdr lrf.k ish¨ u .Kkh lsÍï 

isÿ lrhs' wE; w;S;fha isg u .%Sish" ñirh bkaÈhdj" 

Y%S ,xldj" Ökh hk rgj, f.dvke.s,s bÈlsÍug ìï 

uekSfï lghq;= l< njg idlaIs mj;S' ;drld úoHdj" 

uekqï Ys,amh" bxcsfkare úoHdj" fy!;sl úoHdj" ;rx. 

p,s;h" kdúl lghq;= wdÈ lafIa;% .Kkdjla mqrd fuh 

me;sÍ we;'

	 RcqfldaKS ;%sfldaKhl mdo w;r iïnkaO;dj 

we;=<;a .eg¨ mhs;.ria iïnkaO;dj u`.ska úi|d .; 

yels jqj;a tys Rcq fldaKh yer fjk;a fldaKhla 

iu. ;j;a mdohla muKla ÿka úg b;sß mdo yd fldaK 

,nd .ekSu mhs;.ria iïnkaOfhka l< fkdyel' 

tjeks wjia:d i|yd ;%sfldaKñ;sh fhdod .kshs' 	

	 RcqfldaKS ;%sfldaKhl RcqfldaKh wvx.= mdo 

fol" RcqfldaKh yer b;sß fldaKhla weiqfrka iïuqL 

mdoh yd noaO mdoh f,i kï lrk w;r fldaKh θ  jQ 

úg" 

iïuqL mdoh

noaO mdoh

l¾Kh

A

B CQ
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;%sfldaKñ;sl wkqmd; f.dv k.d .; yels h'

ksmqK;d uÜgu 13'1g wod< bf.kqï m,	 (-

1'	RcqfldaKS ;%sfldaKhl hï fldaKhl ihska w.h" tys 

iïuqL mdofha È. yd l¾Kfha È. w;r wkqmd;fhka ,nd 

fok nj wkdjrKh lr .kshs' 

2'	RcqfldaKS ;%sfldaKhl hï fldaKhl fldaihsk w.h" tys 

noaO mdofha È. yd l¾Kfha È. w;r wkqmd;fhka ,nd fok 

nj wkdjrKh lr .kshs' 

3'	RcqfldaKS ;%sfldaKhl hï fldaKhl gexck w.h" tys 

iïuqL mdofha È. yd noaO mdofha È. w;r wkqmd;fhka ,nd 

fok nj wkdjrKh lr .kshs'

mdßNdIsl jpk ud,dj		 (-

;%sfldaKñ;sh			   - Trignometry 
;%sfldaKñ;sl wkqmd; 	 - Trignometric Ratios 
iïuqL mdoh		        	 - Opposite Side 
noaO mdoh            		 - Adjacent Side
ihskh	          	 	 - Sine 
fldaihskh	          	 - Cosine
gexckh		          - Tangent
l¾Kh			          - Hypotenuse 

mdvu ie,iqu i`oyd Wmfoia	 (-            ksmqK;d uÜgu 13'1 hgf;a 

jk bf.kqï m, 1 "2"3 g wod< úIh 

ixl,am YsIHhka ;=< f.dvke.Su i`oyd 

.fõIKh u.ska wkdjrKh lr .ekSu 

i`oyd ilia l< kso¾Ylhla my; 

oelafõ'

sin

cos

Tan

AB
AC

BC
AC

AB
AC

θ

θ

θ

= =

= =

= =

lraKh

noaO mdo

lraKh

noaO mdo

iusuqL mdoh

h

iusuqL mdoh

h

iïuqL mdoh

l¾Kh

noaO mdoh
l¾Kh

iïuqL mdoh
noaO mdoh
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ld,h	 		  (- ñks;a;= 80 hs

.=Kd;aul fhojqï	 (- 

	 •  weuqKqu 01ys i`oyka úYd,s; fmdaiagrh

	 •  äuhs fld<

	 •  ld¾h m;%sldfõ msgm;a

.=rejrhd i`oyd Wmfoia (-

m%fõYh	 (-

          weuqKqu 01ys i`oyka fmdaiagrh isiqkag m%o¾Ykh lrkak' 

(i)  ys a u.ska ±lafjk w.h fiùug YsIHhka fhduq  

     lrkak' 

(ii) yd (iii) o a ys w.hka fiùug YsIHhka fhduq lrjd 

    mhs;.ria iïnkaOfhka thg ms<s;=re fkd,efnk neúka   

    Bg l%uhla fidhd .ekSu msKsi .fõIKh fj; YsIHhka  

    fhduq lrkak'

mdvu ixj¾Okh	 (-

•   RcqfldaKS ;%sfldaKhla weiqfrka ;%sfldaKñ;sl wkqmd; 

y÷kd .ekSug u. mdok my; l%shdldrlu i|yd iqÿiq 

mßÈ mka;sfha YsIHhka lKavdhïj,g fjka lrkak' 

•   YsIH ld¾h m;%sldfõ msgm;a lKavdhï w;r fnod 

fokak' 

•   YsIHhka l%shdldrlfuys ksr; lrjkak'

•   YsIHhka lKavdhï l%shdldrlïys ksr; ùfuka miq 

Tjqka y÷kd .;a ;%sfldaKñ;sl wkqmd; ms<sn| j iuia; 

mka;shg lreKq bÈßm;a lsßug wjia:dj ,nd fokak'
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•    YsIH wkdjrK ie,ls,a,g .ksñka RcqfldaKsl ;%sfldaKhl 

RcqfldaKh fkdjk fldaKhla weiqfrka RcqfldaKh wvx.= mdo 

fol iïuqL mdoh fyda noaO mdoh f,i kï lrk nj;a"

úYd,s; fmdiagrh 

úYd,j we`È RcqfldaKsl ;%sfldaK

8 cm

6 cm

01

A

a

B C

5 cm

300

02

A

a

B C

03
A

a

B C8 cm 300



87

•    RcqfldaKsl ;%sfldaKhl ksYaÑ; fldaKhla ioyd     

                            

                                                                             hk tla   

tla wkqmd;hka i`oyd ksh; w.hla ,efnk nj;a"

•  fldaKh θ  f,i .;a úg by; wkqmd; sin θ,cos θ , 
tan θ   f,i y`ÿkajk θ nj;a"

•  RcqfldaKsl ;%sfldaKhl RcqfldaKh fkdjk θ fldaKhla 

ie,l=jfyd;a"

nj;a" meyeÈ,s lrñka idlÉPdjla fufyh jkak'

sin

cos

Tan

θ

θ

θ

=

=

=

lraKh

noaO mdo

lraKh

noaO mdo

iusuqL mdoh

h

iusuqL mdoh

h

l¾Kh

 iïuqL mdoh noaO mdoh

l¾Kh

iïuqL mdoh

noaO mdoh

l¾Kh

 iïuqL mdoh

noaO mdoh

l¾Kh
iïuqL mdoh

noaO mdoh
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P

Q

R
Y

A B C
XO 300

	 YsIHhka i`oyd ld¾h m;%sldj

•  OX iy OY ndyq 10 cm jk fia 300 la úYd, jQ X  Ό Y fldaKh wÈkak'

•  OX mdoh Tiafia O isg 3 cm ,5 cm,8 cm ÿßka ms<sfj<ska  A,B,C ,laIHh 

,l=Kq lrkak'

•  úys; p;=ri%h Ndú;fhka fyda fjk;a l%uhlska  A,B yd C ,laIHj, isg 

   ,ïnl ks¾udKh lrkak' tajd OY f¾Ldj yuq jk ,laIH P ,Q yd R f,i    

   kï lrkak'

•  túg my; wdldrfha rEmhla Tng ,efnkq we;'

•	 tla tla RcqfldaKsl ;%sfldaKfha mdoj, È. uek my; j.=j iïmQ¾K lrkak' 

^ish¨u ñkqï iy .Kkh lsÍï m<uq jk oYuia:dkhg .kak'&

RcqfldaKsl 

;%sfldaKh

l¾Kh 

cm
iïuqL 

mdoh cm
noaO 

mdoh

cm

	

OAP 3.5 1.8 3 1.8/3.5=1.5 3/3.5=0.9 1.8/3=0.6
OBQ
OCR	

l¾Kh

 iïuqL mdoh noaO mdoh

l¾Kh

iïuqL mdoh

noaO mdoh
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•  tla tla ;%sfldaKj,                                            i`oyd ,enqK 

   w.hka ii`okak'

•  tla tla ;%sfldaKj,                                            i`oyd ,enqK 

   

   w.hka  ii`okak'

•  tla tla ;%sfldaKj,                                  i`oyd 

    

   ,enqKq w.hka ii`okak'

•  Tn ,nd.;a wkdjrKh iuia; mka;shg bÈßm;a lrkak'

•  ta ms<sn`oj Tng l=ula lsj yels o@

;lafiarej yd we.hSu

 

;lafiare ks¾Kdhl 

•  RcqfldaKS ;%sfldaKhl fok ,o fldaKhlg wkqnoaO j iïuqL 

mdoh yd noaO mdoh y÷kd .kshs'

•  iufldaKS jQ RcqfldaKS ;%sfldaK foll fok ,o fldaKhlg 

wkqnoaO j mdo w;r wkqmd;h ksh;hla nj ms<s.kshs'

•  RcqfldaKS ;%sfldaKhl fok ,o θ fldaKhlg wkqnoaOfhka  
    sin θ,cos θ yd tan θ mdoj, wkqmd; weiqßka ,shd olajhs'

•  fm<fmdf;ys mdvu 14ys wod< wNHdi fj; YsIHhka fhduq 

lrkak'

•  miq.sh msßfjka úNd. m%Yakm;%j, ;%sfldaKñ;sh úIh 

fldgig wod< .eg¨ úi`§ug isiqka fhduqlr wod< ms<s;=re 

idlÉPd lrkak'

l¾Kh

 iïuqL mdohsin

cos

Tan

θ

θ

θ

=

=

=

lraKh

noaO mdo

lraKh

noaO mdo

iusuqL mdoh

h

iusuqL mdoh

h

iïuqL mdoh

noaO mdoh

sin

cos

Tan

θ

θ

θ

=

=

=

lraKh

noaO mdo

lraKh

noaO mdo

iusuqL mdoh

h

iusuqL mdoh

h

noaO mdoh

l¾Kh

sin

cos

Tan

θ

θ

θ

=

=

=

lraKh

noaO mdo

lraKh

noaO mdo

iusuqL mdoh

h

iusuqL mdoh

h



90

wjOdkhg 

 mdvu ixj¾Okh

•   ksmqK;d uÜgu 13'2 i`oyd o iqÿiq mßÈ mdvï ie<iqï lr 

    YsIHhka iu. l%shd;aul lrkak'

;lafiarej yd we.hSu

•  fm<fmdf;ys mdvu 14 ys wod< wNHdi fj; YsIHhka fhduq 

    lrkak'

•  miq.sh úNd. m%Yak m;%j, ;%sfldaKñ;sh úIh fldgig wod< 

   .eg¨ úi`§ug YsIHka fhduq lrkak' wod< úi`ÿï idlÉPd   

   lrkak'

jeäÿr mßYS,kh i`oyd

•  mdi,a 11 fY%aKsh .=re ud¾f.damfoaYh ^msgq wxl ( 122-128&
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15' o;a; ksrEmKh yd w¾: l:kh 1

ksmqK;djh 28	        (-  ffoksl lghq;= myiq lr .ekSu i`oyd o;a; ksrEmKh 

                            lsÍfï úúO l%u úu¾Ykh lrhs'

ksmqK;d uÜug 28'3	 (-   o;a; iuQyhl iuqÉÑ; ixLHd;h yd udhsï w;r 

                            iïnkaO;d ksrEmKh lrhs'

ld,Éfþo ixLHdj	 (-  04 hs'

  	

ksmqK;d uÜgu 28'3 g wod< bf.kqï m,  (-

1'	 ixLdHd; jHdma;shl ixLHd; ;Srfha w.hka by< isg 

my<g fyda my< isg by<g tl;= lsÍfuka iuqÉÑ; 

ixLHd;h ,nd .kshs'

2'	 tal tla mka;s m%dka;rfha by< udhsu yd tu mka;s 

m%dka;rhg wod< iuqÉÑ; ixLHd;h fhdod .ksñka iuqÉÑ; 

ixLHd; jl%h w`Èhs'

mdßNdIsl jpk ud,dj :

		  o;a;				    - Data
		  iuqÉÑ; ixLHd;h		  - Cumulative Frequency 
		  iuqÉÑ; ixLHd; jl%h	 - Cumulative Frequency polygon 

ye`Èkaùu

        tÈfkod úúO lghq;=j, § o;a; j.= .; 

l< yels úúO wdldr óg fmr bf.k f.k we;' 

o;a; ksrEmKfha ;j;a wdldrhla f,i iuqÉÑ; 

ixLHd; j.=jla ms<sfh, lsÍu fuu fldgiska 

wfmalaId flf¾' ;j o tla tla mka;s m%dka;rj, 

by< mka;s udhsï iy tla tla mka;s m%dka;rhg 

wod< iuqÉÑ; ixLHd;h fhdod .ksñka iuqÉÑ; 

ixLHd; jl%h we`§u fuys § wfmalaId flf¾'
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mdvu ie,iqu i`oyd Wmfoia (-

ld,h	 	 		  (- ñks;a;= 40 hs

.=Kd;aul fhojqï	         (- 

                                   

•     weuqKqu 01 ys we;=<;a ms<sfj<g tl;= lsÍu

      olajd we;s ldâfndaâ m;%sld

 

•     ld¾h m;s%ldj 1" ld¾h m;s%ldj 02" ld¾h 

      m;s%ldj 03 iy ld¾h m;s%ldj 04  ys msgm;la

.=rejrhd i`oyd Wmfoia      (-

m%fõYh                    	      (-     ixLHd ms<sfj<g tl;= lsÍu ms<sn`o my; 

                                     oelafjk wdldrfha m%Yak lsysmhla wiñka 

                                     mdvug m%fõY jkak'

    

Wod (- 
			       •       2 + 3 lSh o?

	  		     •      tu w.hg ;j;a 7 la tl;= l< úg w.h  

   lSh o? wdÈ jYfhka'    

   ksmqK;d uÜgu 28'1 ys 1 g wod< bf.kqï 

m,hg wkql+, jk úIh ixl,amh .sys meúÈ 

YsIHhka ;=< f.dvk.d .ekSu i`oyd idlÉPd 

l%uh we;=<;a lKavdhï l%shdldrlula i`oyd 

kso¾Ylhla my; ±lafõ'
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mdvu ixj¾Okh  :
•       ld¾h m;%sld msgm;a (1,2,3 fyda 4)  yd weuqKqu 01 g    

        wod< m;%sld  msgm; ne.ska  tla tla lKavdhu fj; 

        ,nd fokak'

•       weuqKqu 01g wod<j ixLHd tl;= jk wdldrh ms<sn`o 

        wOHhkhg isiqka fhduq lrkak'

•       fnod fok ,o ld¾h m;%sld iïmQ¾K lrk f,i  

        isiqkag Wmfoia fokak'

•	  YsIH wkdjrK bÈßm;a lsÍug wjia:dj ,nd fokak'

•	  YsIH wkdjrK bÈßm;a lsÍfuka wk;=rej my; 

        lreKq ms<sn`oj isiqka iu. idlÉPd lrkak'

•	 tla tla  mdka;s mdka;rhg wod< ixLHd; ms<sfj<ska  

       ixLHd tl;= l< úg ,efnk ;Srej iuqÉÑ; ixLHd; 

       ;Srej f,i yÿkajk nj'

•	 iuqÉÑ; ixLHd; ;Srefõ wjidkhg ,efnk w.h uq`M

       o;a; .Kkg (∑f) iudk úh hq;= nj'
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 YsIHhka i`oyd ld¾h m;%sld   01 

                  •      ksjdi fhdackd l%uhl tla tla ksjfia Ndú; lrk ,o  

                         úÿ,s tall m%udK we;=<;a ixLHd; jHdma;shla my; 

                         ±lafõ'

                  •      my; j.=fjys ;=kajk ;Srh iïmQ¾K lrkak'

ixLHd;h tl;= l< úgixLHd;h (ksjdi .Kk)mka;s m%dka;r (úÿ,s 

tall .Kk)
410-20

620-30

1030-40

1540-50

1650-60

1460-70

             15	70-80

                 •     iïmQ¾K l< j.=j mka;sh fj; bÈßm;a lrkak'
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 YsIHhka i`oyd ld¾h m;%sld   02

                 •        tla;rd .Ks; .eg¨jla úi`§u i`oyd isiqka lKavdhula  

                          ,nd.;a ld,h ñks;a;=j,ska iy Bg wkqrEm isiqka .Kk    

                          we;<;a ixLHd; jHdma;shla my; ±lafõ'

                 •        my; j.=fjys ;=kajk ;Srh iïmQ¾K lrkak'

ixLHd;h tl;= l< úgixLHd;h (isiqka .Kk)ld,h ^ñks;a;=&

45
610
1015
1420
625
1030

                 •     iïmQ¾K l< j.=j mka;sh fj; bÈßm;a lrkak'

YsIHhka i`oyd ld¾h m;%sld   03

                 • 	 msßfjKl i;sfha Èk 5la ;=< isiqkaf.a meñKSu ms<sn`o  

                   	 f;dr;=re we;=<;a ixLHd;h jHdma;shla my; ±lafõ'

                 •      my; j.=fõys ;=kajk ;Srh iïmQ¾K lrkak'

ixLHd;h tl;= l< úgixLHd;h (meñKs .Kk)Èkh

7i`ÿod

13w`.yrejdod

10nodod

15n%yiam;skaod

5isl=rdod

 	         •     iïmQ¾K l< j.=j mka;sh fj; bÈßm;a lrkak' 

	



96

YsIHhka i`oyd ld¾h m;%sld   04

                   •     <ore mdi,l <uhska leu;s j¾K ms<sn`oj /ia l< 

                         f;dr;=re we;=<;a ixLHd; jHdma;shla my; ±lafõ'

                   •     my; j.=fjys ;=kajk ;Srh iïmQ¾K lrkak'

ixLHd;h tl;= l< úgixLHd;h (isiqka .Kk )j¾Kh

4r;=

10ks,a

16ly

12fld<

8oï

		

                   •     iïmQ¾K l< j.=j mka;sh fj; bÈßm;a lrkak' 
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;lafiarej yd we.hSu  (

                          

                    •     ;lafiare ks¾Kdhl 

                                        •        fok ,o ixLHd; ;Srefõ we;s m<uq jk w.h iuqÉÑ;  

			           ixLHd; ;Srefõ m<uq w.h f,i ,shd olajhs'

                          •     tu w.hg Bg my< mka;sfha  ixLHd;h tl;= lr 

                                ,shhs'

                          •     tfia tl;= l< úg wjidkhg ,efnk iuqÉÑ; 

                                ixLHd;h w.h ixLHd; ;Srefõ iïmQ¾K tl;=j 

                                nj ms<s.kshs'

                          •     lKavdhï ;=< iyfhda.fhka lghq;= lrhs'

                   •      fm< fmdf;ys 15 mdvfuys 15'1 wNHdih fj; isiqka 

                          fhduq lrkak'

                   •      miq.sh msßfjka wjidk úNd. m%Yak m;%j, wod< m%Yak 

                          isiqka iu. idlÉPd lrkak'

wjOdkhg ' ' '

mdvu ixj¾Okh (

                    •  ksmqK;d uÜgu 28'3 g wod< fojk  bf.kqï m,h idlaId;a 

                       lr .ekSu i`oyd  iqÿiq bf.kqï l%u ie,iqï lr l%shd;aul 

                       lrkak'

 ;lafiarej yd we.hSu

                   •  fm<fmdf;ys 15 mdvfuys 15'2 wNHdih fj; isiqka fhduq  

		        lrkak'
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weuqKqu - 01

  ixLHd;h	          	     ixLHd; ms<sfj<ska tl;= l< úg

	 4			            	 4

	 6			             	 10

	 8			            	 18

        10			             	 28

	 2			            	 30

	 3			            	 33

	 7			            	 40

4 + 6

10 + 8

18 + 10

28 + 2

30 + 3

33 + 7
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ye`Èkaùu

                   o;a;j, úisÍu ms<sn`o úúO ks.ukj,g 

t<öu i`oyd iuqÉÑ; ixLHd; jl%h Ndú; 

lsÍu iuyr wjia:dj, isÿ fõ' tu jl%h u.ska 

p;=¾:l yd wka;Yap;=¾:l mrdih fiùu ms<snoj 

wOHhkh lsÍu fuu fldgiska wfmalaId flf¾' 

ixLHd; jHdma;shl fojk p;=¾:lh tu ixLHd; 

jHdma;sfha uOHia:h fõ' ;=kajk p;=¾:lh;a 

m<uqjk p;=¾:lh;a w;r fjki" wka;Yap;=¾:l 

mrdih f,i ye`Èkafõ'

16  o;a; ksrEmKh yd w¾: l:kh 

- II fldgi -

ksmqK;djh 29           (-   ffoksl lghq;= myiq lr .ekSu i`oyd o;a; úúO l%u     

                            u.ska úYaf,aIKh lrñka mqfrdal:kh lrhs'

ksmqK;d uÜgu 29'1	 (-  iuqÉÑ; ixLHd; jl%hl ksrEms; o;a; w¾:l:kh lsÍu 

                           i`oyd p;=¾:l yd wka;Yap;=¾:l mrdih Wmfhda.s lr 

                           .kshs'

ld,Éfþo ixLHdj	 (- 08 hs

ksmqK;d uÜgu 29'1 g wod< bf.kqï m, (- 

     	            1'    ixLHd; jHdma;shla iudk fldgia 04 lg fnfok w.hka 

                         f,i p;=¾:l meyeÈ,s lrhs'

	            2'    wdfrdayK l%uhg ms<sfh, l< o;a; n m%udKhla we;s 

                         iuQyhl      (n+1) jk ia:dkfha wh .Kk m<uqjk 

                         p;=¾:lh f,i y`ÿkd .kshs'

                   3'    wdfrdayK l%uhg ms<sfh, l< o;a; n m%udKhla we;s 

                         iuQyhl     (n+1) jk ia:dkfha wh .Kk fojk 

                         p;=¾:lh f,i y`ÿkd .kshs'

                   4	  wdfrdayK l%uhg ms<sfh, l< o;a; n m%udKhla we;s 

                         iuQyhl     (n+1) jk ia:dkfha wh .Kk ;=kajk 

                         p;=¾:lh f,i y`ÿkd .kshs'

3
4

1
4

1
2
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5' 	 o;a; iuQyhl fojk p;=¾:lh tu o;a; iuQyfha uOHia:hg 

iudk nj fmkajd fohs'

6' 	 o;a; iuQyhl ;=kajk p;=¾:lh - m<uqjk p;=¾:lh i`oyd 

,efnk w.h wka;Ya p;=¾:l mrdih f,i y`ÿkajhs'

7' 	 ixLHd;h n úg    n ia:dkhg wod< wh .Kk m<uq 

jkp;=¾:lh f,i iuqÉÑ; ixLHd; jl%h weiqßka fidhhs'

8'  	 ixLHd;h n úg    n ia:dkhg wod< wh .Kk fojk 

p;=¾:lh f,i iuqÉÑ; ixLHd; jl%h weiqßka fidhhs'

9'  	 ixLHd;h n úg    n ia:dkhg wod< wh .Kk ;=kajk 

p;=¾:lh f,i iuqÉÑ; ixLHd; jl%h weiqßka fidhhs'

  

10' 	 ;=kajk p;=¾:lh - m<uqjk p;=¾:lh i`oyd ,efnk w.h 

wka;Yap;=¾:l mrdih f,i y`ÿkd .kshs'

mdßNdIsl jpk ud,dj :

	 m<uqjk p;=¾:lh		  -  First quartile
	 fojk p;=¾:lh		  -   Second quartile 
	 f;jk p;=¾:lh		  -  Third quartile
	 wka;Yap;=¾:l mrdih	 -  Inter quartile Range

mdvu ie,iqu i`oyd Wmfoia : 

           
                ksmqK;d uÜgu 29'1 ys 1, 2, 3 yd 4 
g wod, bf.kqï m, idlaId;a lr .ekSug wjYH 

úIh ixl,am YsIHhka ;+< f.dvke.Su i`oyd 

ilia l< idlÉPd l%uh we;=<;a  lKavdhï 

l%shdldrlula i`oyd kso¾Ylhla my; ±lafõ'

1
4

1
2

3
4
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ld,h 	 		  (- ñks;a;= 40 hs

.=Kd;aul fhojqï	 (-

                        •	  weuqKqu 01 ys we;=<;a ixLHdxl fofla ixLHd ,shd     

                                  we;s ldâm;a iuQyhla  

                        •         YsIH lKavdhïj,g m%udKj;a ld¾h m;%sld 

                                  msgm;a

.=rejrhd i`oyd Wmfoia (-

m%fõYh	  (-         •         ixLHd wdfrdayK ms<sfj<g ,shk wdldrh ms<sn`o 	

				      úia;rhla isiqka iu. idlÉPd lrkak'

mdvu ixj¾Okhg  (-  

•  ld¾h m;%sld msgm;la yd weuqKqu 01 ys we;=<;a ldâm;a 

lÜg,hla ne.ska tla tla lKavdhu fj; ,nd fokak'

•   ldâm;a lÜg,fha we;s ldâm;aj, wxl wkqj tu ldâm;a 

wdfrdayK ms<sfj<g ;nd .kakd f,i Wmfoia fokak'

•  ld¾h m;%sldfõ we;<;a ysia;eka msrùug isiqka fhduq 

lrkak'

•  YsIH wkdjrK mka;sh fj; bÈßm;a lsÍug wjia:dj ,nd 

fokak'

• YsIH wkdjrK bÈßm;a lsÍfuka miq tu wkdjrKh 

ie,ls,a,g .ksñka my; i`oyka lreKq ms<snoj isiqka 

iu. idlÉPd lrkak'

		  •   o;a; wdfrdayK ms<sfj<g ,sùu'

		  •   tu o;a; iudk fldgia 4 lg fnod ±laúh yels   

         wdldrh'

		  •   tu fnfok ia:dkj, we;s wh .Kk ms<sfj<ska  

       m<uq jk" fojk yd f;jk p;=¾:l f,i kï  

         lsÍu'
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YsIHhka i`oyd ld¾h m;%sldj  

                    •     § we;s ldâm;a wdfrdayK l%uhg ilia l< úg      

                           fmfkk ixLHd ysia;eka u; ,shkak'

                                      ………, ………., ………, ………., ………, ……….,                         
                                      ………, ………., ………, ………., ………, ………., 
                                      ………, ………., ………, ………., 

                   •  tu o;a; iuQyfha uOHia:h l=ula o? ……………….

                   • uOHia:hg jï miska we;s o;a; iuQyfha uOHia:h lSh o?  
  
                                                                                            ……………….

                   •  uOHia:hg ol=Kq miska we;s o;a; iuQyfha uOHia:h lSh o? 

                                                                 ……………….

                  •  o;a; iuQyfha uOHia:h Q2     f,i o Bg  jï miska we;s o;a;  

                     iuQyfha uOHia:h  Q1  f,i o  Bg ol=Kq miska we;s o;a; 

                     iuQyfha uOHia:h Q3 f,i o   y`ÿkajkafka kï by; o;a; 

                     iuQyh wkqj Q1  ,  Q2   yd Q3  ms<sfj,ska ,shkak'

;lafiarej yd we.hSu (-

                  •    ;lafiare ks¾Kdhl 

	  

•	 fok ,o ixLHd iuQyhla wdfrdayK ms<sfj<g 

,shd olajhs'

•       tu wdfrdayK ms<sfj<g ,shQ ixLHdj, yß 

ueo w.h uOHia:h fyj;a fojk p;=¾:lh 

nj ms<s.kshs'

•	 uOHia:hg jï miska we;s o;a; iuQyfha yß 

ueo w.h m<uq jk p;=¾:lh nj ms<s.kshs'

•	 uOHia:hg ol=Kq miska we;s o;a; iuQyfha 

yß ueo w.h f;jk p;=¾:lh nj ms<s.kshs'



103

•	 lKavdhï ;=< iduQyslj lghq;= lrhs'

•      fm< fmdf;ys 16 mdvfuys 16'1 wNHdifha wod< 

m%Yak fj; isiqka fhduq lrkak'

•      miq.sh msßfjka wjidk úNd. m%Yak m;%j, 

wod< m%Yak isiqka iu. idlÉPd lrkak'

wjOdkhg ''' 

mdvu ixj¾Okh	 (-  
  
                              •       ksmqK;d uÜgu 29'1 g wod< bf.kqï m, 5,6,7,8,9 yd 10 
		            idlaId;a lr .ekSu i`oyd iqÿiq bf.kqï l%u ie,iqï lr 

		            l%shd;aul lrkak'

;lafirej yd we.hSu  (-

                              •      fm< fmdf;ys 16 mdvfuys 16'1  wNHdifhys wod< m%Yak 

                          fj;  isiqka fhduq lrkak'
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weuqKqu 01

lKavdhï i`oyd ,nd fok ixLHd we;=<;a ldâm;a m;%sld

 1 lKavdhug - 

	

 2 lKavdhug - 

	

 3 lKavdhug

	

 4  lKavdhug 

	

	

20 25 34 42 50 65 70
70 81 90 95

24 42 43 48 50 51 54
56 60 64 64

10 16 18 23 35 40 50

12 14 20 30 35 40 42
44 50 54 60 70 74 82
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 17' l=,l

ksmqK;djh 30   	 (-  tÈfkod Ôú;fha lghq;= myiq lr .ekSu i`oyd l=,l 

                            wdY%s; uQ,O¾u yiqrejhs'

ksmqK;d uÜgu 30'1	 (- l=,l wdY%s; .eg¨ úi`§u i`oyd fjka rEm fhdod .kshs'

ld,Éfþo ixLHdj	 (- 10 hs'

ye`Èkaùu		  (-  

			       l=,l ;=kla fjka rEmhl msysgk úúO wdldr we;'   

  ksoiqkla f,i tjka wdldr lsysmhla  my; ±lafõ'

	

by; wdldrfha fjka rEm ;=< tla tla fldgig wod< 

fmfoi jpkfhka fyda fjk;a wxlk l%u Tiafia ,shk 

wdldrh ms<sn`oj idlÉPd lsÍu' fuu fldgiska  wfmalaId 

flf¾' ;j o l=,l ;=kla weiqßka § we;s f;dr;=re fjka 

rEm Ndú;fhka úi`§u ms<sn`oj idlÉPd lsÍu;a fuys § 

wfmalaId flf¾'
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ksmqK;d uÜgu 30'1 g wod< bf.kqï m, :

1'   l=,l ;=kla fjka rEmhl msysáh yels úúO wdldr we`o 

olajhs'

2'  l=,l ;=kla ksrEms; fjka rEmhl ,l=Kq lr we;s 

m%foaYfhka  ksrEms; l=,lh jpkfhka úia;r lrhs'

3'  l=,l ;=kla ksrEms; fjka rEmhl ,l=Kq lr we;s 

m%foaYfhka ksrEms; l=,lh l=,l wxlkfhka olajhs'

4'   l=,l ;=kla ksrEms; fjka rEmhl jpkfhka úia;r lr 

we;s m%foaYhla ,l=Kq lr olajhs'

5'  l=,l ;=kla ksrEms; fjka rEmhl l=,l wxlkfhka § 

we;s l=,lhla ,l=Kq lr olajhs'

6'   l=,l ;=kla weiqßka ksrEmKh l< yels .eg¨ fjka rEm  

igykla Ndú;fhka úiohs'

mdßNdIsl jpk ud,dj (- 

	 l=,lh	               	 -     Set
	 wjhj		  	 -     Element 
	 l=,l wxlkh 	 -    Set Notation
	 fjka rEmh		  -    Venn Diagram 
	 l=,l fþokh 	 -   Intersection of sets 
	 l=,l fï,h	 	 -    Union of sets

mdvu ie,iqu i`oyd Wmfoia (-

ld,h 	 (- ñks;a;= 40 hs'

          	 ksmqK;d uÜgu 30'1 ys m<uq 

bf.kqï m,hg wod< úIh ixl,amh  

YsIHhka ;=< f.dv ke.Su i`oyd ilia 

l< idlÉPd l%uh we;=<;a lKavdhï 

l%shdldrlula my; ±lafõ'
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.=Kd;aul fhojqï	  (- 
			   •    úksúo fmfkk j¾K lvodis  (j¾K 3la)
			   •    ljlgq" mekai,a" l;=re" .ï fnda;,a  m%udKj;a ;rï

			   •    YsIH lKavdhïj,g m%udKj;a ld¾h m;%sld msgm;a 

.=rejrhd i`oyd Wmfoia (-

m%fõYh	  (- 	   

                      •    l=,l folla ksrEmKh i`oyd my; oelafjk mßÈ úúO

                           wdldrfha fjka rEm Ndú;h isÿ lrk wdldrh ms<sn`o     

                           isiqka iu. idlÉPd lrkak'

mdvu ixj¾Okhg (-

•	 úksúo fmfkk j¾K lvodis"  ljlgqjla" mekai,la"  

l;=rla iy .ï fnda;,hla" lKavdhulg tl ne.ska tla 

tla lKavdhu fj; ,nd fokak'

•	 ld¾h m;%sld msgm; 1 ne.ska lKavdhïj,g fnod fokak'

•	 úúO m%udKfha jD;a;dldr yev lsysmhla iy wrh 

iudk jD;a;dldr yev lsysmhla úksúo fmfkk j¾K 

lvodisj,ska lmd .ekSug Wmfoia fokak'

•	 tfia lmd .;a jD;a;dldr yev ld¾h m;%sld msgmf;a we;s 

RcqfldaKdi%dldr fldgq ;=< we,ùug Wmfoia fokak' 

     ^ie'hq' - RcqfldaKdi% ;=< we,ùug yels jD;a; lmd 

.kakd f,i Wmfoia fokak'&

•	 YsIH wkdjrK mka;sh fj; bÈßm;a lsÍug wjia:dj 

,nd fokak'

•	 YsIH wkdjrK bÈßm;a lsÍfuka miq l=,l ;=kla msysáh 

yels my; fjka rEm ms<sn`oj isiqka iu. idlÉPd 

lrkak'
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 YsIHhka i`oyd ld¾h m;%sldj  : 

                 •  Tng imhd we;s RcqfldaKdi% y;r fhdod .ksñka l=,l 3la  

msysáh yels tlsfklg fjkia wdldr y;rla f.dv k.kak'

                 •  fu i`oyd Tn lmd.;a úksúo fmfkk j¾K jD;a;dldr yev 

                    fhdod .kak'

                 •  wjika ksuejqu iuia; mka;sh fj; bÈßm;a lrkak'
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;lafiarej yd we.hSu  (-
         •   ;lafiare ks¾Kdhl 

•	 RcqfldaKdi% ;=< we,ùug yels m%udKfha jD;a;dldr 

yev lmd .kshs'

•	 lmd .;a úúO j¾K j,ska hq;= jD;a;dldr yev úúO 

l%uj,g RcqfldaKdi% fldgq ;=< w,jhs'

•	 l=,l 3la úúO wdldrj,g ksrEmKh l< yels nj  

ms<s .kshs'

•	 l=,l 3 la úúO wdldrj,g ksrEmKh l< miq fjk;a 

m%foaY lSmhlg fjka jk nj ms<s.kshs'

•	 lKavdhï ;=< iduQyslj lghq;= lrhs'

•	 fm< fmdf;ys 17 mdvfuys 17'1 wNHdih fj; isiqka 

fhduq lrkak'

•	 miq.sh msßfjka wjidk úNd. m%Yak m;%j, wod< m%Yak 

isiqka iu. idlÉPd lrkak'

wjOdkhg'''

mdvu ixj¾Okh (-

               •   ksmqK;d uÜgu 30'1 g wod< bf.kqï m, 2" 3" 4" 5 iy 6 isiqka 

                   ;=< idlaId;a lr .ekSu i`oyd iqÿiq bf.kqï l%u ie,iqï lr 

                   l%shd;aul lrkak'

;lafiarej yd we.hSu  (-	
 

               •   fm< fmdf;ys 17 mdvfuys  17'2 wNHdih fj; isiqka fhduq 

                   lrkak'

               •    miq.sh msßfjka wjidk úNd. m%Yak m;%j, wod< m%Yak 

                    isiqka iu. idlÉPd lrkak'
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18' iïNdú;dj

ksmqK;djh 31         	 (-    wkd.;h mqfrdal:kh lsÍu i`oyd isÿùul úh yelshdj  

		              úYaf,aIKh lrhs'

ksmqK;d uÜgu 31'1	  (-  úhyelshdj ksrEmKh lsÍfï úúO l%u weiqfrka 

                            tÈfkod isÿùï w¾:l:lkh lrhs' 

ld,Éfþo ixLHdj	  (- 09 hs'

ksmqK;d uÜgu 31'1 g wod< bf.kqï m, :

1	 mrdh;a; isoaê yd iajdh;a; isoaê fjka fldg y`ÿkd .kshs'

2	 iajdh;a; isoaê yd mrdh;a; isoaê we;=<;a wjia:d follska 

hq;a  iiïNdù mÍlaIKhl § úh yels ish¨ isÿùï rela igykla 

u.ska olajhs'

3	 tla tla wjia:djl § rela igykl fnfok YdLdj, 

    iïNdú;d tl;=j 1 jk nj m%ldY lrhs'

4	 rela igykla weiqßka .eg¨ úi`ohs'

ye`Èkaùu (-

tÈfkod isÿùï ms<sn`o wOHhkh lsÍfï § tu 

isÿùï i`oyd úúO isoaê ms<sn`o w¾: oelaùï 

Wf.k we;' tu isoaê w;r jk iajdh;a; isoaê 

ms<sn`oj wOHhk lsÍu fuys § wfmalaId flf¾' 

isoaê 2 la ie,lSfï § tala isoaêhla isÿ ùu fyda 

isÿ fkdùu wfkla isoaêh isÿ ùu fyda isÿ fkdùu  

flfrys n, fkdmdhs kï tu isoaê iajdh;a; isoaê 

hkqfjka ye`Èkafõ' ksoiqkla jYfhka idOdrK 

odÿ leghla iy ldishla tljr Wv ±ófï § 

odÿ legfha 1 ,eîu yd ldisfha w.h ,eîu hkq 

iajdh;a; isoaê folls' iajdh;a; fkdjk isoaê" 

mrdh;a; isoaê fõ' lsishï iiïNdù mÍlaIKhl 

ksheÈ wjldYh rela igykl ±laúh yelsh' tfia 

we;s rela igykla Ndú;fhka iajdh;a; isoaê yd 

mrdh;a; isoaê we;=<;a .eg¨ myiqfjka úi`Èh 

yelsh' 
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mdßNdIsl jpk ud,dj (-	

	

			   iïNdú;dj		  -     Probability
			   wyUq isÿùï		  -     Random events
			   iiïNdù mÍlaIKh	 -     Random experiment
			   isoaê			   -     Events
			   iajdh;a; isoaê		 -     Independent events  	
			   ksheÈ wjldYh	 -     Sample space 
			   rela igyk		  -     Tree diagram 

			   mrdh;a; isoaê		 -     Dependant events 

mdvu ie,iqu i`oyd Wmfoia (-

	       

ld,h 	(- ñks;a;= 40 hs'

.=Kd;aul fhojqï  

             •  ldishla f.k tla jrla Wv ±uQúg ,eìh yels m%;sM, we;=<;A 

                ksheÈ wjldYh oelafjk my; wdldrfha rela igykl úYd,s; 

                fmdiagrhla 

  

        H    

      T

            ksmqK;d uÜgu 31'1 hgf;a jk  bf.kqï 

m, 1 yd 2 g wod< úIh ixl,am isiqka ;=< f.dv 

ke.Su i`oyd foaYk" idlÉPd l%uh weiqfrka ilia 

l< kso¾Ylhla my; ±lafõ'

1
2

1
2
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.=rejrhd i`oyd Wmfoia (-	
	

 m%fõYh	 (-

		  •   ldishla f.k jrla  Wv oeófï § ,eîh yels m%;sM, we;=<;a       

                    ksheÈ wjldYh" S = { H, T} nj isiqkag isysm;a lrkak' 

                •   fuu tla tla isÿ ùug wod< iïNdú;dj" 

                    P (H) =      iy P(T) =      nj isiqkag isysm;a lrkak'

                 •  .il YdLd úysfok mßÈ jQ my; wdldrfha igykla" rela 

                    igykla f,i y`ÿkajk nj mjiñka mdvug m%fõY jkak' 

H

T

H

T

mdvu ixj¾Okhg	 (-

 •    .=Kd;aul fhojqfïys we;=<;a úYd,s; fmdiagrh mka;sh 

bÈßfha m%o¾Ykh lr tys we;=<;a jkafka ldishla jrla 

Wv oeófï § ,eìh yels m%;sM, nj isiqka oekqj;a lrkak' 

•     ;j;a jrla ldish Wv oeuQ úg ,eìh yels m%;sM, fudkjd  

      oehs isiqkaf.ka úuikak' 

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

T

H
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 •    tys§ ,eìh yels m%;sM, úYd,s; fmdaiagrfhys my; mßÈ 

we;=<;a lr tu  rela igyk §¾> jk wdldrh ms<sn`o 

isiqka iu. idlÉPd lrkak'

                                              fojk jr Wv oeóu

           m<uq jr Wv oeóu           

         •     ldish foj;djla Wv ±uQ úg wjia:d fofla § u isri 		

	        ,eîfï iïNdú;dj isiqka iu. idlÉPd lrñka .Kkh 		

	        lrkak'  

         •     m<uqj isri ,eî fojkqj w.h ,eîfï iïNdú;dj isiqka                

               iu. idlÉPd lrñka .Kkh lrkak' 

•	 by; idlÉPd l< m<uq jk Wv oeófï § ,eìh yels m%;sM,h 

jk isoaêh' fojk Wv oeófï § ,eìh yels m%;sM,h jk 

isÿùug n, fkdmdk ksid tajd iajdh;a; isoaê nj isiqkag 

y`ÿkajd fokak'

 

H

T

H

T

H

T
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r;= mn`M 3la yd ks,a mn`M 2la we;s u,a,lska mn`Mjla bj;g f.k j¾Kh igyka 

lr" tu mn¨j kej; u,a,g fkdoud ;j;a mn`Mjla .;a úg" m<uqj .;a mn`Mj  

kej; nE.hg fkd±ófuka fojk j;dfõ .kq ,nk mn`Mj f;dard .; hq;af;aa 

mn`M 4 lska ksid m<uq jk isoaêh isÿùu fojk isoaêh isÿùug n,mdhs' tjeks isoaê 

mrdh;a; isoaê f,i y`ÿkajk nj mjikak'

•	 m<uq jk wjia:dfõ .kq ,nk mn`Mj i`oyd úh yels ksheÈ

wjldYh my; mßÈ rela igykla weiqßka idlÉPd lrkak'

                                                     r;=

                                   

 

                                                    ks,a

•	 fojk wjia:dfõ mn`Mjla bj;g .ekSug hEfï§ nE.fha 

we;s mn`M .Kk ms<sno isiqkaf.ka úuiSula lr" m<uq mn`Mj 

r;= mn`Mjla jqjfyd;a fojk wjia:dfõ ,efnk uq`M mn`M 

.Kfka" r;= mn`Mjla wvq ùu idlÉPd lr" ta wkqj rela igyk 

§¾> lrk wdldrh my; mßÈ jk nj isiqka iu. idlÉPd 

lrkak' 

m<uq jk

wjia:dj 3
5

2
5

3
5

2
4

2
4

2
5

 m<uq mn¨j
r;=

r;=

ks,a

ks,a

fojk mn¨j
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•	 m<uqj .;a mn`Mj ks,a mdg jqjfyd;a" fojk wjia:dfõ

ks,a mn`Mjla wvqùu idlÉPd lr" th rela igyfka §¾>  

jk wdldrh my; mßÈ jk nj isiqka iu. idlÉPd lrkak' 

•	  by; rela igyk wNHdi fmdf;a msgm;a lr .ekSug isiqkag 

        wjia:dj ,nd fokak'

•       ,eìh yels ish¨ m%;sM, we;=<;a ksheÈ wjldYh mámdá.;       

        hq., f,i ,Sùug isiqka fhduq lrkak'

3
5

2
4

3
4

2
4

1
4

2
5

 m<uq wjia:dj
r;=

r;=

r;=

ks,a

ks,a

ks,a

fojk wjia:dj
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;lafiarej yd we.hSu	 (- 
   •  ;laafiare ks¾Kdhl

        •	 iajdh;a; isoaê hkq l=ula ±hs meyeÈ,s lrhs'

        •	 mrdh;a; isoaê hkq l=ula ±hs meyeÈ,s lrhs'

        •	 iajdh;a; isoaê we;=<;a ksheÈ wjldYh rela igykl we`o 

            olajhs'

        •	 mrdh;a; isoaê we;=<;a ksheÈ wjldYh rela igykl we`o 

            olajhs'

        •	 fm< fmdf;ys 18 mdvfï 18'1 yd 18'2 wNHdi fj; isiqka  

            fhduq lrkak'

        •   miq.sh msßfjka wjidk úNd. m%Yak m;%j, wod< m%Yak 

            isiqka iu. idlÉPd lrkak'

wjOdkhg'''	
mdvu ixj¾Okh (-

•  ksmqK;d uÜgfï 31'1 g wod< bf.kqï m, 3"4 i`oyd iqÿiq l%ufõoh   

   ie,iqï lr isiqka iu. l%shd;aul lrkak'

;lafiarej yd we.hSu (- 

   

       •  fm<fmdf;ays 18 mdvfuys 18'3 wNHdih fj; isiqka 

          fhduq lrkak'
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19'  .=fKda;a;r fY%aÎ

ksmqk;djh 02  	 (-      ixLHdj, úúO iïnkaO;d úu¾Ykh lrñka bÈß 

                              wjYH;d i`oyd ;SrK .kshs'

ksmqk;d uÜgu 2¡1	 (-    ixLHd wkql%u weiqßka fY%aÎj, úúO yeisÍï rgd  

                              úu¾Ykh lrhs'

ld,Éfþo .Kk	 (-    08 hs'

			       

			       ye`Èkaùu    

hïlsis ms<sfj<lg wkqj ixLHd fm< .iajd we;s 

úg th ixLHd wkql%uhla f,i ye`Èkafõ¡ ixLHd 

wkql%uhl m<uq moh yer fjk;a ´kEu wkqhd; 

mo foll miq moh fmr mofhka fn§fuka ,nd 

.kakd wkqmd;h ksh;hla jk úg tu ixLHd 

wkql%uh .=fKda;a;r fY%aÎhla f,i ye`Èkafõ¡ fuu 

wkqmd;h .=fKda;a;r fY%aÎhl fmdÿ wkqmd;h 

f,i y`ÿkajk w;r th r u.ska wxlkh lrhs' 

.=fKda;a;r fY%aÎhl T1,T2,T3,... f,i ie,l= úg' 

r =       =       =      …. fõ 

.=fKda;a;r fY%aÎhl n jk moh Tn f,i wxlkh 

lrhs' Tn=arn-1 f,i iQ;%hlska oelaúh yelsh' 

.=fKda;a;r fYa%Îhl mo n .Kkl tl;=j Sn f,i 

wxlkh lrhs'

  Sn=a(rn-1)   fyda Sn= a(1-rn )  

f,i iQ;%hlska   oelaúh yelsh' by; iQ;% Ndú;fhka 

tÈfkod Ôú;fha yuqjk úúO .=fKda;a;r fY%aÎ  

wdYs%; .eg¨ myiqfjka úi`Èh yels h' 

T2
T1

T4
T3

T3
T2

(r-1) (1-r)
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ksmqK;d uÜgu 2'1g wod< bf.kqï m, (- 

 1'    mohla yd Bg fmr moh w;r wkqmd;h ksh; jQ ixLHd  

      wKql%u" .=fKda;a;r fY%aÎ f,i yÿkd .kshs' 

 2'   uq,a moh a yd fmdÿ wkqmd;h r jQ .=fKda;a;r fY%aÎhl n 
fjks moh fiùu i`oyd Tn=ar(n-1) iQ;%h f.dvk.hs' th  

      Ndú;fhka .eg¨ úi`ohs'

 3'   .=fKda;a;r fY%aÎhl uq,a moh (a)  o fmdÿ wkqmd;h r jQ 

      úg uq,a mo n ixLHdjl ftlHh i`oyd Sn=a(rn-1)   fyda  
        Sn= a(1-rn )  iQ;%h Ndú;fhka .eg¨ úi`ohs'

mdßNdIsl jpk ud,dj 

	 ixLHd wkql%u		 - Number Sequences
	 miq moh		  - Preceding term
	 fmr moh		  - Seceding term 
	 m<uq jk moh		 - First term
	 fmdÿ wkqmd;h	 - Common ratio
	 .=fKda;a;r fY%aÎ	 - Geometric progression 

mdvu ie,iqu i`oyd Wmfoia (-

ld,h	 		  (- ñks;a;= 40 hs'

.=-Kd;aul fhojqï	 (- ld¾h m;%sldfõ msgm;a

         ksmqK;d uÜgu 2'1 hgf;a jk m<uq 

bf.kqï m,h isiqjd ;=< ;yjqre ùfuka 

miq 2jk bf.kqï m,hg wod< ixl,am 

YsIHhka ;=< f.dv ke.Su i`oyd  wkdjrK 

l%uh Ndú;fhka ilia l< lKavdhï 

ls%hdldrlula my; oelafõ'

(r-1)
(1-r)
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.=rejrhd i`oyd Wmfoia (-

m%fõYh (-  

	 ixLHd wkql%uhl uq,a moh yer wkqhd; mo folla w;rska tla 

mohla yd Bg fmr moh w;r wkqmd;h" tlu  w.hla jQ ixLHd 

wkql%u .=fKda;a;r fY%aÎ nj isysm;a lrñka WodyrK olajñka 

idlÉPd lrkak'

	 Wod - (i.) 2, 6, 18, 54, …		  (ii.) 4, 12, 36, 108, …

	 by; oelajQ wdldrfha WodyrK l¨ ,E,af,a m%o¾Ykh lrkak' 

bkamiq tajdfha uq,a moh yd fmdÿ wkqmd;h ms<sno isysm;a lrkak' 

.=fKda;a;r fY%aÎhl n jk moh Tn u.ska wxlkh lrk nj isysm;a 

lrkak'

mdvu ixj¾Okhg

•    YsIHhka lKavdhï lr ld¾h m;%sldfõ msgm; ne.ska fnod  

     fokak'

•    YsIHhka lKavdhï l%shdldrlfuys fhdojd YsIH wkdjrKh 

     fhoùug wjia:dj ,nd fokak'

•    YsIH wkdjrKh ie<ls,a,g .ksñka" m<uqjk moh a, fmdÿ 

     wkqmd;h r jQ .=fKda;a;r fY%aÎhl n jk moh 
        Tn=ar(n-1) nj idlÉPdfjka u;=lr .kak'

•    fuu iQ;%h Ndú;fhka fok ,o .=fKda;a;r fY%aÎj, úúO 

     mo fiùug isiqka fhduq lrkak'
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YsIHhka i`oyd ld¾h m;%sldj  :

• my; isoaêh wOHkh lrkak' 

tla;rd ú,l yxi ?kla Ôj;a jQjd' oeä ksh.h fya;=fjka tys isá yxihka 

Èfkka Èk my; wdldrhg ú, w;yer .shd'

m<uq jk Èkfha yxihka fofofkla mshUd .shd'

fojk Èkfha yxihka 6 fofkla mshUd .shd'

f;jk Èkfha yxihka 18 fofkla mshUd .shd'

fuys oelafjk ixLHd wkql%ufhys uq,a mo ;=k ,shd olajkak'

fuh l=uk wdldrhl fY%aÎhla o@

m<uq jk moh lSh o@

fmdÿ wkqmd;h =  miq moh

			    fmr moh	 u.ska fmdÿ wkqmd;h ,nd .kak'

my; j.=j iïmQ¾K lrkak'

2×3(1-1)2×302T1m<uq jk moh

2×3(2-1)        2×31	2×3T2fojk moh

2×3(3-1)        2×32	2×3×3T3;=kajk moh

2×332×3×3×3×3×3	T7y;ajk moh

T8wgjk moh

T11tfldf<diajk 

moh

Tnn jk moh

			 
iïmQ¾K l< j.=j Ndú;fhka"

m<uq moh a yd fmdÿ wkqmd;slh r jk .=fKda;a;r fY%aÎhl n jk moh jk Tn 

i`oyd iQ;%hla ,shkak' 

iïmQ¾K l< j.=j mka;shg bÈßm;a lrkak'
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;lafiarej yd we.hSu

    •  ;laafiare ks¾Kdhl

•    § we;s .=fKda;a;r fY%aÎhl m<uq jk moh a yd fmdÿ 

     wkqmd;h r hk ixfla; u.ska olajk nj ms<s.kshs'

•    .=fKda;a;r fY%aÎhl uq,a moh ,shhs'

•    .=fKda;a;r fY%aÎhl fmdÿ wkqmd;h fidhhs'

•    ixLHd wkql%uhl" m<uq jk moh" fmdÿ wkqmd;h yd mo 		

     .Kk weiqßka .=fKda;a;r fY%aÎhl n jk moh jk   

     Tn = arn-1 nj ,nd .kS'

•    lKavdhï ;=< iyfhda.fhka lghq;= lrhs'

•    fm< fmdf;ys mdvu  19 ys we;=<;a 19'1 yd 19'2  wNHdih 

 fj; YsIHhka  fhduq lrkak'

•    miq.sh msrsfjka wjidk úNd. m%Yak m;%j, wod< m%Yak isiqka 

 iu. idlÉPd lrkak'

wjOdkhg'''''

   •    mdvu ixj¾Okhg (-

•    bf.kqï m, 3, g wod< úIh ixl,amh isiqka ;=< ;yjqre 

 lsÍu i`oyd iqÿiq  l%shdldrlï ie,iqï fldg l%shd;aul    

 lrkak'

;lafiarej yd we.hSu (-

fm< fmdf;ys mdvu 19 ys we;=<;a 19'3 yd 19'4 wNHdih fj;  

isiqka fhduq lrkak'
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20' iam¾Yl

ksmqK;djh	 (-  jD;a; wdY%s; cHdñ;sl ixl,am mokï lr .ksñka ks.ukj,g 

 t<öu i`oyd ;¾ldkql+, Ñka;kh fufyhjhs'

ksmqK;d uÜgu 24'3	 (- jD;a; iam¾Yl wdY%s; fldaKj, yeisÍu úêu;a f,i 

;yjqre lrhs'

ld,Éfþo .Kk	 (- 04 hs'

	  

ksmqK;d uÜgu 24'3 g wod< bf.kqï m, (-

1	 —jD;a;hla u; jQ ,laIHhla Tiafia wrhg ,ïNj we`È ir, f¾Ldj 

         jD;a;hg iam¾Ylhla fõ'˜ hk m%fïh y`ÿkd .kshs'

2	 fuu m%fïhh Ndú;fhka .Kkh lsÍï lrhs'

3	 —jD;a;h u; jQ ,laIHhla Tiafia wrhg ,ïnlj we`È ir, f¾Ldj 

         jD;a;hg iam¾Ylhla fõ'˜ hk m%fïhhfha úf,dauh y`ÿkd .kshs'

4	 m%fïhhfha úf,dauh Ndú;fhka .Kkh lsÍï lrhs'

5	 m%fïhh yd úf,dauh Ndú;fhka .eg¨ úi`ohs'

ye`Èkaùu

jD;a;hla u; msysá" fok ,o tla ,laIHhla yryd 

we`Èh yels f¾Ld m%udKh 1la jk w;r tu f¾Ldj tu 

jD;a;hg iam¾Yl f¾Ldjls' 

	 jD;a;hla u; msysá ,laIHhla Tiafia tu 

,laIHfha isg jD;a; wrhg ,ïNlj wÈkq ,nk ir, 

f¾Ldjla tu jD;a;hg iam¾Ylhla fõ' hkak iam¾Yl 

wdY%s; uq,a u m%fïhhhs'

	 ;jo ndysr ,laIHhl isg jD;a;hlg we`Èh 

yelafla iam¾Yl 2la muKs' tfia w`Èkq ,nk iam¾Yl 

foflys ,laIK my; mßÈ fõ'

•	 tu iam¾Yl fol È.ska iudk h'

•	 iam¾Yl u.ska flakaøfha iudk fldaK  

         wdmd;kh lrhs'

•	 ndysr ,laIHh yd flakaøh hd lrk ir, 

f¾Ldj u.ska iam¾Yl w;r fldaKh 

iuÉfþokh lrhs'
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mdßNdIsl jpk ud,dj (-

	 jD;a;h 		  - Circle
	 wrh			   - Radius
	 iam¾Ylh		  - Tangent 
	 ,ïnlh		  - Perpendicular 
	 flakaøh		  - Centre 
	 ndysr ,laIHh   	 - Exterior Point 

mdvu ie,iqu i`oyd Wmfoia (-

ld,h 	 		  (- ñks;a;= 40 hs'

.=Kd;aul fhojqï	 (- 

•	 mekai,a" ir, odr yd fldaKudk

•	 ld¾h m;%sldfõ msgm;a

.=rejrhd i`oyd Wmfoia (- 
m%fõYh		    (- 

•      yqkq mqjrej ^l¨ ,E,a,& u; jD;a;hla we`o tu jD;a;fha flakaøh 	    

       wrh úIalïNh cHdh ms<sn`o isiqkaf.ka úuikak'

•      ir, f¾Ldjla u; msysá ,laIHhl § ,ïNhla ks¾udKh lrk 

wdldrh isiqka iu. idlÉPd lrñka wdo¾Ykh lrkak'

•      jD;a;hla l`M ,E,a, u; we`o bkamiqj ta u; iam¾Ylhla we`o 

olajñka iam¾Ylh hkq l=ula ±hs meyeÈ,s lrñka mdvug m%fõY 

jkak'

        ksmqK;d uÜgu 24'3 ys 1 jk 

bf.kqï m,hg wod< ixl,amh isiqka 

;=< ;yjqre lsÍu i`oyd lKavdhï 

l%uh Ndú;fhka ilia l< kso¾Ylhla 

my; ±lafõ'
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mdvu ixj¾Okhg	 (-

•	 YsIHhka iqÿiq mßÈ lKavdhï lr ld¾h m;%sldfõ msgm;a lKavdhï   

        fj; ,nd fokak'

•	 lKavdhï ld¾h wjdidkfha ,nd.;a ksÍlaIK mka;sh fj; 

bÈßm;a lsrSug isiqkag wjia:dj ,nd fokak'

•	 lKavdhï bÈßm;a lsÍïj,ska miq wod< m%fïhh  isiqkag 

igyka lr .ekSug wjia:dj fokak'

• 	 idlÉPdfjka miq m%fïhh i;Hdmkh lrñka my; lreKq u;= 

jk fia  iudf,dapkhl fhfokak'

	 •   jD;a;hla u; jQ ,laIhla Tiafia wrhg ,ïnj we`È ir, 		

	     f¾Ldj" jD;a;hg iam¾Ylhla fõ hk m%fïhh ms<sn`oj'

	 •   by; m%fïhh Ndú;fhka .eg¨ úi`§u ms<sn`oj'
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YsIHhka i`oyd ld¾h m;%sldj

   m%fïhh - jD;a;hla u; msysá ,laIHhla Tiafia wrhg ,ïnlj w`Èkq ,nk 

      ir, f¾Ldj" jD;a;hg iam¾Yl fõ'

      •	 my; ioyka Wmfoiaj,g wjOdkh fhduq lr wod< ld¾hfha 

        ksr; jkak'

       •      by; jD;a;h u; jQ Q ,laIHfha isg we`Èh yels 

              my; wdldrfha ir, f¾Ld LKav lsysmhla we`o ^jD;a;h ;=< 			

	       jD;a;fhka msg;& kï lrkak'

  

•      by; f¾Ld w;ßka Q ys§ yer kej; fjk;a ,laIHhl§ yuq fkdjk ir, 		

	 f¾Ldj iu. idOk fldaKfha w.h" fldaKudk Ndú;fhka ukskak'

•	 ,efnk w.hka my; ysia;ekays we;=,;a lrkak'

	 OQM = ..............................		  OQN = ................................

P

Q

O

R

P

Q

O

R

M

N

S

^ ^
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    •	  tu f¾Ld w;ßka Qys § yer  jD;a;h kej; fjk;a ,laIHhl §  yuq 

fkdjk ir, f¾Ldj y`ÿkd f.k th OQ  f¾Ldj iu. idOk fldaKfha 

w.h fldaKudkh Ndú; lr ukskak'

    •    ,efnk w.hka my; ysia;efkys we;=<;a lrkak'

    •	 MN f¾Ld LKavh yd OQ f¾Ld LKavh w;r we;s iïnkaOh y`ÿkd 

        .kak'

    •   MN f¾Ld LKavh yd O flakaøh jQ jD;a;h w;r we;s iïnkaO;dj 

        y`ÿkd .kak'

O

Q

N

M
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;lafiarej yd we.hSu (- 
;lafiare ks¾Kdhl   (-

•    jD;a;hlg tla ,laIHhl § muKla yuqjk fþol tu 

     ,laIfha § jD;a;hg we`È iam¾Yl f,i y`ÿkajhs'

•    wrh" jD;a;hg yuqjk ,laIHfha § wrhg we`È ,ïN f¾Ldj 

     jD;a;hg iam¾Ylhla nj m%ldY lrhs'

•    jD;a;h u; ,laIHhl §" tu jD;a;hg iam¾Yl w`Èhs'

•    fldaKudkh Ndú;fhka 900 l fldaK uek n,hs'

•    lKavdhï ;=< iyfhda.fhka lghq;= lrhs'

•    fm<fmdf;ys 20'1 wNHdihg isiqka fhduq lrkak'

wjOdkhg	 	 (- 

mdvu ixj¾Okhg	 (-

 •  ksmqK;d uÜgu 24'3 ys 2" 3 " 4 yd 5 hk bf.kqï m,   

isiqka ;=< ;yjqre lsÍu i`oyd iqÿiq l%shdldrlï ie,iqï lr 

l%shd;aul lrkak'

;lafiarej yd we.hSu	 : 

fm< fmdf;ys 20 mdvfuys 20'2 wNHdih fj; isiqka fhduq 

lrkak'
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21' ks¾udK

ksmqK;dj 27	           (-   cHdñ;sl kshuhkag wkqj wjg mßirfha msysàïj, 

iajNdjhka úYaf,aIKh lrhs'

ksmqK;d uÜgu 27'2	 (-   iam¾Yl wdY%s; fldaK w;r we;s iïnkaO;d Ndú; 

lrñka jD;a;hlg iam¾Yl ks¾udKh lrhs'

ld,Éfþo ixLHdj	 (-   05 hs'

ksmqK;d uÜgu 27'2 g wod< bf.kqï m, (-

1'	 jD;a;h u; msysá ,laIhl § iam¾Ylhla ks¾udKh lrhs'

2'	 ndysr ,laIhl isg § we;s jD;a;hg iam¾Yl ks¾udKh lrhs'

3'	 by; ks¾udK weiqfrka iam¾Yl m%fïhhkaj, ,laIK i;Hdmkh     

        lrhs'

ye`Èkaùu

•	 fuys§ ksmqK;d uÜgu 27'2 g wod< 

ks¾udK ms<sn`o idlÉPd lsÍug wfmalaId lrkq 

,efí'

•	 fuys§ cHdñ;sl ks¾udK i`oyd ljlgqj yd ir, 

odrh muKla Ndú; lrk w;r ks¾udK i`oyd 

uQ,sl m: ms<sn`o oekqu Ndú;hg .kq ,efí' tfiau 

ks¾udK we`§u myiq lr .ekSu i`oyd my; § we;s 

lreKq ms<sn`o wjOdkh fhduq lrkak' 

01'	 § we;s o;a;j,g wod< o< rEmhla w`Èkak

02'	 o< rEm igyfka oS we;s o;a; ,l=Kq 

          lrkak'

03'	 tys we;s cHdñ;sl iïnkaO;d y`ÿkdf.k 

         cHdñ;sl rEmh ks¾udKh lrkak'
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mdßNdIsl jpk ud,dj (

	 ,laIh		    -  point
	 m:h	            -   Locus
	 jD;a;h	           - Circle
	 iam¾Ylh	    - Tangent 

mdvu ie,iqu i`oyd Wmfoia (

ld,h			    (- ñks;a;= 40 hs'

.=Kd;aul fhojqï	  (- ljlgqj" ir, odrh

.=rejrhd i`oyd Wmfoia (- 

m%fõYh	  	  (- 

		   

•	 ljlgqj Ndú; lrk whqre yd ir, odrh Ndú;fhka ñkqï 	

		 ,nd .kakd whqre ms<sn`o isysm;a lrñka mdvug m%fõY 		

		 jkak'

•	 fok ,o f¾Ld LKavhla u; ,laIhl § tu f¾Ldjg 		

         ,ïNhla w`Èk whqre úYd,s; .=re ljlgqj yd ir, odrh 		

		 Ndú;fhka l`M ,E,a, u; wdo¾Ykh lrkak'

•	 fok ,o f¾Ld LKavhla i`oyd ks¾udKh lrk ,ïN 		

		 iuÉfþolh ks¾udKh lrk whqre by; mßÈu wdo¾Ykh 		

		 lrkak'

     	 ksmqK;d uÜgu 27'2 g wod< bf.kqï 

m, 1 g wod< jQ úIh ixl,amh isiqka ;=< f.dv 

ke.Su i`oyd .=re wdo¾Yhla iys;j mshjfrka 

mshjrg hñka flaj, j isÿ l< l%shdldrlula iys; 

kso¾Ylhla my; ±lafõ'
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mdvu ixj¾Okh	 (- 

•	 .=re wdo¾Ykh wkq.ukh lrñka wod, ks¾udKh lsÍug isiqka o 		

	 fhduq lrkak'

•	 flakaøh O jQ jD;a;hla we`o ta u; P, Q, R f,i jD;a;h u; 

 úúO ia:dkj, ,laIH msysgqjd .ekSug isiqka fhduq lrkak'

•	 my; mshjr wkq.ukh lsÍug isiqka fhduq lrkak'

I.	 mshjr - O isg P, Q, R fj; f¾Ld we`o tajd jD;a;fhka 

msg;g hk mßÈ Èla lrkak'

II.	 mshjr - ljlgqj wdOdr lrf.k P ,laIHh u; OP g 

       ,ïNhla ks¾udKh lrkak' th KL f,i kï lrkak'

III.	 by; II mshjf¾ wdldrhg u Q ,laIHfha § OQ g;a R 

       ,laIHfha § OR g;a ,ïnl ks¾udKh lrkak'

•	 by; OP f¾Ldj yd KL f¾Ld tlsfklg ,ïn jk nj;a meyeÈ,s 

lr wk;=rej Q ,laIHfha § yd R ,laIHfha § we`È f¾Ld o ta 

whqßka u Q yd R ,laIHj, § we`È iam¾Yl nj;a meyeÈ,s lrkak'

R

O

Q

P

L

K
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;lafiarej iy we.hSu (-
;lafiare ks¾Kdhl    (-

•	 ir, odrh iy ljlgqj ksjerÈj yiqrejhs'

•      jD;a;h u; msysá ,laIHhl § tu jD;a;hg iam¾Yl ks¾udKh  

       lrhs'

•	 fokq ,nk Wmfoiaj,g wkqj ks¾udK lrKfha fhfohs'

•	 bjiSfuka hq;=j ie,iqï iy.;j ld¾hfha fhfohs'

•	 fm<fmdf;a 21 mdvfï wNHdi fj; .sys meúÈ isiqka fhduq 

       lrkak'

•	 miq.sh msßfjka wjidk úNd. m%Yak m;%j, wod< m%Yak isiqka 		

	 iu. idlÉcd lrkak'

wjOdkhg	 	 (-

mdvu ixj¾OKhg	 (-

•	 ksmqK;d uÜgu 27'2 ys bf.kqï m, 2 yd 3 g wod< úIh ixl,am 

idOkh i`oyd iqÿiq kso¾Yl ilia lr l%shd;aul lrkak'

;lafiarej yd we.hSu	 (-

•	 fm<fmdf;ys 21 jk mdvu 21 wNHdifha wod< m%Yak fj; isiqka 

fhduq lrkak'


