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wOHlaI ckrd,a;=ñhf.a mKsúvh

cd;sl wOHdmk fldñIka iNdj úiska ks¾foaYs; cd;sl wOHdmk wruqKq idlaId;a lr

.ekSu iy fmdÿ ksmqK;d ixj¾Okh lsÍfï uQ,sl wruqK iys; j tjlg mej;s wka;¾.;h

mokï jQ úIhud,dj kùlrKhg Ndckh fldg j¾I wglska hq;= pl%hlska iukaú; kj

ksmqK;d mdol úIhud,dfjys m<uqjk woshr" j¾I 2007§ cd;sl wOHdmk wdh;kh úiska

Y%S ,xldfõ m%d:ñl yd oaú;Shsl wOHdmk lafIa;%hg y|qkajd fok ,§'

m¾fhaIKj,ska wkdjrKh jQ lreKq wkqj wOHdmkh ms<sn| j úúO md¾Yj bosrsm;a l<

fhdackd o mokï fldg f.k isÿ lrk ,o úIhud,d ;d¾lSlrKh lsÍfï l%shdj,shl

m%;sM,hla f,i úIhud,d pl%fha fojeks woshr wOHdmk lafIa;%hg y÷kajd §u 2015

jif¾ isg wdrïN lr we;¡

fuu ;d¾lSlrK l%shdj,sfha § ish¨ u úIhj, ksmqK;d mokï uÜgfï isg Wiia uÜgu

olajd l%udkql+, j f.dv ke.Su i|yd my< isg by<g .uka lrk isria ixl,kh Ndú;

lr we;s w;r úúO úIhhkays § tl u úIh lreKq kej; kej; bÈßm;a ùu yels;dla wju

lsÍu" úIh wka;¾.;h iSud lsÍu iy l%shd;aul l< yels YsIH ñ;=re úIhud,djla ieliSu

i|yd ;sria ixl,kh o Ndú; lr we;¡

.=re Nj;=kag mdvï ie,iqï lsÍu  o bf.kqï-b.ekaùï l%shdj,sfhys id¾:lj ksr; ùu  o

mka;s ldur ñkqï yd we.hSï m%fhdackj;a mßÈ fhdod .ekSu i|yd wjYH jk ud¾f.damfoaY

,nd §fï wruqKska kj .=re ud¾f.damfoaY y÷kajd § we;¡ mka;s ldurh ;=< § jvd;a M,odhs

.=rejrfhl= f,i lghq;= lsÍug fuu ud¾f.damfoaY WmldÍ jkq we;¡ isiqkaf.a ksmqK;d

j¾Okh lsÍu i|yd .=Kd;aul fhojqï yd l%shdldrlï f;dard .ekSug .=rejrekag wjYH

ksoyi fuuÕska ,nd § ;sfí¡ tfuka u ks¾foaYs; mdG .%ka:j, we;=<;a jk úIh lreKq

ms<sn| j jeä nr ;eîula fuu .=re ud¾f.damfoaYj, wka;¾.; fkdfõ¡ tu ksid fuu .=re

ud¾f.damfoaYh jvd;a M,odhs ùug kï wOHdmk m%ldYk fomd¾;fïka;=j úiska ilid

we;s wod< mdG .%ka: iuÕ iu.dó j Ndú; lsÍu w;HjYH fõ¡

;d¾lSlrKh lrk ,o úIh ks¾foaY" kj .=re ud¾f.damfoaY yd kj mdG .%ka:j, uQ,sl

wruqKq jkafka .=re flakaøSh wOHdmk rgdfjka ñ§ YsIH flakaøSh wOHdmk rgdjla yd

jvd;a l%shdldrlï u; mokï jQ wOHdmk rgdjlg t<öu uÕska jev f,dalhg wjYH

jkakd jQ ksmqK;d yd l=i,;dj,ska hqla; udkj iïm;la njg YsIH m%cdj ixj¾Okh

lsÍuhs¡

kj úIh ks¾foaY iy .=re ud¾f.damfoaY iïmdokh lsÍfï § cd;sl wOHdmk wdh;kfha

Ydia;%Sh lghq;= uKav,fha o" wdh;k iNdfõ o" rpkfha § odhl;ajh ,nd ÿka ish¨ u

iïm;aodhlhska yd fjk;a md¾Yjhkaf.a o buy;a lemùu we.hSug o fuh wjia:djla lr

.kq leue;af;ñ¡

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

uyr.u
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ksfhdacH wOHlaI ckrd,a;=udf.a mKsúvh

w;S;fha isg u wOHdmkh ksrka;rfhka fjkia ùïj,g Ndckh fjñka bÈßhg .uka

lrñka ;snqKs' uE; hq.fha fuu fjkia ùu YS>% f,i isÿfjñka mj;S' bf.kqï l%ufõoj,

fuka u ;dlaIKsl fuj,ï Ndú;h w;ska yd ±kqu W;amdokh iïnkaOfhka o .; jq oYl

fol ;=< úYd, msì§ula olakg ,enqKs'  fï wkqj cd;sl wOHdmk wdh;kh o 2015g wod<

wOHdmk m%;sixialrK i|yd wm%udo j iqÿiq mshjr .ksñka isà'  f.da,Sh j isÿ jk

fjkialï .ek fyd¢ka wOHhkh lr foaYSh wjYH;d wkqj wkqj¾;khg ,la lr YsIH

flakaøSh bf.kqï-b.ekaùï m%fõYh mdol lr .ksñka kj úIhud,dj ie,iqï lr mdi,a

moaO;sfha kshuqjka f,i fiajh lrk .=re Nj;=ka jk Tn fj; fuu .=re ud¾f.damfoaYh

mqo lrkafka b;d i;=áks'

fujeks kj u. fmkaùfï WmfoaYk ix.%yhla Tn fj; ,nd fokafka ta u.ska Tng jvd

fyd| odhl;ajhla ,nd Èh yels fõ h hk úYajdih ksid h'

fuu WmfoaYk ix.%yh mka;s ldur bf.kqï-b.ekaùï ls%hdj,sfha § Tng uy`.= w;aje,la

jkjdg lsis u ielhla ke;'  tfia u fuh o Wmfhda.s lr .ksñka  ld,Sk iïm;a øjH

Ndú;fhka jvd;a ixj¾Okd;aul m%fõYhla Tiafia mka;s ldurh yiqrejd .ekSug Tng

ksoyi we;'

Tn fj; ,nd fok fuu .=re ud¾f.damfoaYh uekúka wOHhkh lr jvd ks¾udKYS,s ore

mrmqrla ìys lr YS% ,xldj wd¾Ól yd iudÔh w;ska bÈßhg f.k hdug lemùfuka hq;=j

lghq;= lrkq we;ehs uu úYajdi lrñ'

fuu .=re ud¾f.damfoaYh ks¾udKh jqfha fuu úIh flaIa;%hg wod< .=re Nj;=ka yd iïm;a

mqoa.,hska /ilf.a fkdmiqng W;aidyh yd lemùu ksid h'

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

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

tï't*a'tia'mS' chj¾Ok

ksfhdacH wOHlaI ckrd,a

^úoHd yd ;dlaIK mSGh&
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wkqu;sh ( Ydia;S%h lghq;= uKav,h"
cd;sl wOHdmk wdh;kh'

WmfoaYl;ajh ( wdpd¾h à'ta'wd¾'fca' .=Kfialr ñh
wOHlaI ckrd,a
cd;sl wOHdmk wdh;kh

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

wëlaIKh ( fla' rxcs;a m;auisß uhd"
wOHlaI" .Ks; fomd¾;fïka;=j"
cd;sl wOHdmk wdh;kh'

úIh iïnkaëlrKh ( tia' rdfcakaøï uhd
fcHIaG lÓldpd¾h" .Ks; fomd¾;fïka;=j
cd;sl wOHdmk wdh;kh'

fla' fla' jcSud tia' lxldkïf.a fukúh
iyldr lÓldpd¾h" .Ks; fomd¾;fïka;=j
cd;sl wOHdmk wdh;kh'

úIhud,d lñgqj (

wdpd¾h hQ' udïmsáh fcHIaG lÓldpd¾h" .Ks; fomd¾;fïka;=j"
le,Ksh úYajúoHd,h'

wdpd¾h ta' ta' tia' fmf¾rd fcHIaG lÓldpd¾h" .Ks; fomd¾;fïka;=j"
fmardfoKsh úYajúoHd,h'

uydpd¾h tia' Y%Si;al=Krdcd uhd mSGdêm;s" hdmkh úYajúoHd,h'

ir;a l=udr uhd fcHIaG lÓldpd¾h" .Ks; fomd¾;fïka;=j"
Y%S chj¾Okmqr úYajúoHd,h'

fla' rxcs;a m;auisß uhd"   wOHlaI" .Ks; fomd¾;fïka;=j"
  cd;sl wOHdmk wdh;kh'

tia' rdfcakaøï uhd    fcHIaG lÓldpd¾h" .Ks; fomd¾;fïka;=j
   cd;sl wOHdmk wdh;kh'

fÊ' ckl uhd iyldr wOHlaI" .Ks; fomd¾;fïka;=j"
wOHdmk wud;HdxYh

fla' ú.afkaYajrka uhd .=re fiajh"  úfõldkkao úoHd,h" fld<U 12'
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î' ta' ã' ú;dkf.a ñh .=re fiajh" isßudfjda nKavdrkdhl úoHd,h"
fld<U 07'

iïm;a odhl;ajh(

Ô' mS' tÉ' c.;a l=udr uhd fcHIaG lÓldpd¾h" .Ks; fomd¾;fïka;=j"
cd;sl wOHdmk wdh;kh'

Ô't,a' lreKdr;ak uhd fcHIaG wOHdmk{" .Ks; fomd¾;fïka;=j
cd;sl wOHdmk wdh;kh

tï' ks,añKs mS' mSßia ñh fcHIaG lÓldpd¾h" .Ks; fomd¾;fïka;=j
cd;sl wOHdmk wdh;kh

iS' iqfoaYka uhd iyldr lÓldpd¾h" .Ks; fomd¾;fïka;=j"
cd;sl wOHdmk wdh;kh'

m' úcdhsl=ud¾ uhd iyldr lÓldpd¾h" .Ks; fomd¾;fïka;=j"
cd;sl wOHdmk wdh;kh'

fla'fla' jcSud tia' lxldkïf.a fuh iyldr lÓldpd¾h" .Ks; fomd¾;fïka;=j"
cd;sl wOHdmk wdh;kh'

tïS' Ô' ã' wkqreoaêld isßj¾Ok ñh lÓldpd¾h" wOHdmk mSGh"
fld<U úYajúoHd,h'

iudfhdacl uKav,h (

wdpd¾h ta' ta' tia' fmf¾rd fcHIaG lÓldpd¾h" .Ks; fomd¾;fïka;=j"
fmardfoKsh úYajúoHd,h'

wdpd¾h fÊ' ví,sõ' O¾uodi uhd úY%dñl fcHIaG lÓldpd¾h

wdpd¾h ã' fla' u,a,jwdrÉÑ uhd fcHIaG lÓldpd¾h" .Ks; fomd¾;fïka;=j"
le,Ksh úYajúoHd,h'

tia' rdfÊkaøï uhd   fcHIaG lÓldpd¾h" .Ks; fomd¾;fïka;=j
  cd;sl wOHdmk wdh;kh'

NdId ixialrKh  ( tÉ' mS' iqis,a isßfiak uhd"

lÓldpd¾h"
ydmsá.ï cd;sl wOHdmk úoHdmSGh'

mrs.Kl joka ieliSu  ( fudksld úfÊfldaka ñh" l<ukdlrK iyldrII
fla' fk,sld fiakdks ñh" ld¾ñl iyldr I

úúO iydh  ( tia' fyÜáwdrÉÑ" l<ukdlrK iyldr I
wd¾' tï' rEmisxy" ld¾hd, iydhl
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.=re ud¾f.damfoaYh mßYS,kh i|yd Wmfoia

j¾I 2015 § y÷kajd ÿka oaú;Shsl wOHdmk m%;sixialrKj,g wod< j j¾I 2017 § Wiia

fm< i|yd kj wOHdmk m%;sixialrK y÷kajd §u l< hq;= j we;' ta wkqj Wiia fm<

ixhqla; .Ks;h úIh hgf;a 12 fY%aKsh i|yd kj m%;sixialrK y÷kajd fokq ,efí'

12 fY%aKsfha kj ixhqla; .Ks; .=re ud¾f.damfoaY jHQyh my; mßÈ ilia lr we;' tla

ksmqK;djla hgf;a ksmqK;d uÜgï lsysmhla we;' tla tla ksmqK;d uÜgu hgf;a ld,Éfþo

.Kk" bf.kqï m, iy bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la bÈßm;a lr we;'

úfYaIfhka bf.kqï-b.ekaùï l%shdj,shg w;aje,la hgf;a fhdað; úIh lreKq meyeÈ,s

lsÍu iy b.ekaùug wjYH u`. fmkaùu .=rejrhdg mdvu ixúOdkh lr .ekSug WmldÍ

jkq we;ehs wms wfmalaId lruq' ;j o w¾: ±laùï iy ksrEmK o ksjerÈ ixl,am isiqkag

,nd §u i|yd .=rejrhdg WmldÍ fõ' 12 fY%aKshg wod< úIh ks¾foaYh jdr ;=klg fnod

.=re ud¾f.damfoaYh ilia lr we;'

mdvï wkql%uh ilia lsÍfï § isiqkaf.a bf.kqï-b.ekaùï myiqj iy .=rejrhdg b.ekaùu

ixúOdkhg myiqj ie,iSu i|yd;a .Ks; ixl,amj, ;sria yd isria ifudaOdkh ie,ls,a,g

f.k mdvï wkql%uh ilia lr we;'

túg úIh ks¾foaYfha i|yka ksmqK;d wkqms<sfj< iy .=re ud¾f.damfoaYfha i|yka

bf.kqï wkql%uh iudk fkdfõ' tneúka .=re ud¾f.damfoaYfha i|yka mdvï wkql%uhg

wkql+, j mdvï ixúOdkh lr l%shd;aul lsÍug fuhska Wmfoia ,nd § we;'

fhdað; bf.kqï m, idlaId;a lr .ekSu i|yd fhdað; w;aje,g wu;r j .=rejrhd wjYH

wu;r úIh lreKq ms<sn| j wjOdkh fhduq lsÍu b;d jeo.;a fõ' ;j o wu;r iïm;a

.%ka: weiqßka bf.kqï b.ekaùï idlaId;a lsÍu .=rejrhd úiska isÿ l< hq;= j we;'

12 fY%aKsfha úIh ks¾foaYhg wod< j bf.kSug 12 fY%aKshg msúfik orejdf.a .Ks;

ixl,am ms<sn| wjfndaOh flfrys .=rejrhdf.a úfYaI wjOdkh fhduq l< hq;= j we;'

l=ula ksid o 11 fY%aKsfha .Ks;h úIhud,dj ilia lr we;af;a úúO jQ me;slv .ek

wjOdkh fhduq fldg ksid wOHhk fmdÿ iy;sl m;% idudkH fm< iu;a iq`M isiqka

msßila muKla ixhqla; .Ks;h yeoEÍu i|yd Wiia fm<g meñfKk neúks' tneúka

11 fY%aKsfha .Ks;h úIh iSud iy 12 fY%aKsfha ixhqla; .Ks;h bf.kSug wjYH .Ks;

ixl,am ms<sn| j ±kqu w;r iq̀M fjkialï mej;Sug bv we;' ta i|yd wu;r j .=rejrhdf.a

wjOdkh fhduq l< hq;= .Ks; ixl,am ms<sn| j úIh ks¾foaYfha i|yka j we;' tu wu;r

.Ks; ixl,am isiqka ;=< idOkh i|yd wjYH u`. fmkaùug ilia l< zz.Ks;h mokï

mdGud,djZZ iïm;a .%ka:h Ndú; l< yels h' tfia ke;skï úIh ks¾foaYfha i|yka

wu;r úIh lreKq i|yd .=rejrhd úiska ilia lr .kq ,nk l%shdldrlï Ndú; l< hq;=

fõ'
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12 fY%aKsfha iïmQ¾K úIh ks¾foaYh wdjrKh i|yd ld,Éfþo 600la i|yd .=re

ud¾f.damfoaYfha u`. fmkajd we;' tu fhdað; ld,Éfþo .=re-isiq wjYH;d wkqj fjia lr

.ekSug;a iy wod< mdvï .=rejrhdg myiq mßÈ ilia lr .ekSug;a .=rejrhdg ksoyi we;'

tfuka u mdi, mdol lr.;a we.hSï l%shdj,shla hgf;a YsIH idOkh ;lafiare lsÍug o

ksoyi we;'

fï wdldrfha iqúfYaI jQ wx. /ilska iukaú; kj .=re ud¾f.damfoaYfhys fhdað; mdvï

ie,iqï mka;s ldurfha yd isiqkaf.a iajNdjh wkqj hï hï ixfYdaOkj,g ,la lsÍfï

yelshdj .=rejrhdg ,eî we;'

Tn úiska ixfYdaOkhg ,la lrk fyda ks¾udKh lrkq ,nk mdvï" wOHlaI" .Ks;

fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh" uyr.u hk ,smskhg ,efnkakg i,iajkafka

kï lD;{ jk w;r" kj ks¾udK ms<sn| j iuia; mdi,a moaO;sh ±kqïj;a lsÍu i|yd

l%ufõohla ie,iqï lsÍug .Ks; fomd¾;fïka;=j iqodkï j isáhs'

tia' rdfÊkaøï uhd

jHdmD;s kdhl

12 - 13 fY%aKs - .Ks;h
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m<uqjk jdrh



2



3

ksmqK;dj 1 ( ;d;a;aúl ixLHd moaO;sh úYaf,aIKh lrhs'

ksmqK;d uÜgu 1'1 ( ;d;a;aúl ixLHd l=,lh j¾.SlrKh lrhs'

ld,Éfþo .Kk ( 01

bf.kqï m, ( 1' ;d;a;aúl ixLHd moaO;sfha úldYh meyeÈ,s lrhs'

2' ixLHd l=,l i|yd wxlk y÷kajhs'

3' ;d;a;aúl ixLHd cHdñ;sl j ksrEmKh lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' wdrïNfha  isg ;d;a;aúl ixLHd moaO;sh f;la ixLHd Ndú;h úldYh jQ

wdldrh fláfhka meyeÈ,s lrkak'

2' m%lD;s ixLHd" ksÅ," mßfïh ixLHd" wmßfïh ixLHd iy ;d;a;aúl ixLHd

l=,l ms<sn| isiqkaf.a fmr oekqu isysm;a lrkak'

• ksÅ, l=,lh ¦   ...., 5, 4, 3, 2, 1,0,1,2,3,4,...     

Ok ksÅ, l=,lh ^m%lD;s ixLHd& ¦  1, 2, 3, 4, ... 

• mßfïh ixLHd l=,lh ¦ : ; 0, ,
p

x x q p q
q

 
    

 
 

• wmßfïh ixLHd l=,lh ¦ 

• ;d;a;aúl ixLHd l=,lh ¦ 

• by; l=,l ish,a,   ys Wml=,l nj fmkajd  th fjka rEm igyklska

oelaùug isiqka fhduq lrkak'

3' ;d;a;aúl ixLHd" ixLHd  f¾Ldj u;  ksrEmKh lrk wdldrh isysm;a

lrkak'

• my; ixLHd ixLHd f¾Ldj u; ,l=Kq lsÍug isiqkag u. fmkajkak'

• mßfïh ixLHd

• wmßfïh ixLHd

 
 

ixhqla; .Ks;h I
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ksmqK;d uÜgu 1'2 ( ;d;a;aúl ixLHd úia;r lsÍu i|yd lrKs fyda oYu Ndú; lrhs'

ld,Éfþo .Kk ( 01

bf.kqï m, ( 1' oYu ixLHd j¾.SlrKh lrhs'

2' lrKs wvx.= m%ldYkj, yrh mßfïh lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1'  oYu ixLHd

 wka; oYu     wkka; oYu

iudj¾;   iudj¾;
  oYu fkdjk oYu

2. iólrKhl úi÷ï f,i lrKs y÷kajd fokak'

• lrKs u; my; .Ks; l¾u yeisrùu WodyrK u.ska myod fokak'

• tl;= lsÍu

• wvq lsÍu

• .=K lsÍu

• fn§u

• lrKS we;=<;a .eg¨ iq`M lsÍug isiqkag u. fmkajkak'

 ;d;a;aúl ixLHd

   mßfïh ixLHd           wmßfïh ixLHd



5

ksmqK;dj 2 ( tal-úp,H Y%s; úYaf,aIKh lrhs'

ksmqK;d uÜgu 2'1 ( Y%s; ms<sn| iudf,dapkhl fhfohs'

ld,Éfþo .Kk ( 02

bf.kqï m, ( 1' Y%s;hl m%;sNduh woyi meyeos,s lrhs'

2' ksh;" úp,H y÷kd .kshs'

3' úp,H folla w;r iïnkaO;dj meyeÈ,s lrhs'

4' jiu" iy-jiu úia;r lrhs'

5' tlg tl Y%s; meyeÈ,s lrhs'

6' u;g Y%s; meyeÈ,s lrhs'

7' m%;sf,dau Y%s; meyeÈ,s lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' kso¾Yk u.ska Y%s; y÷kajkak'

2' ksh; iy úp,Hh y÷kajkak'

3' l=,l 2la  w;r ;sìh yels tal-tal" tal-nyq" nyq-tal" nyq-nyq iïnkaO

WodyrK u`.ska meyeÈ,s lrkak'

4' my; w¾: ±laùï bÈßm;a lrkak'

• X  l=,lfha isg Y  l=,lhg jQ  f  Ys%;hla hkq"  X ys tla tla x  wjhjh"

Yys wkkH jQ  y  wjhjhlg wkqrEmKh flfrk kS;shls'

• Y%s;hl iajdh;a; úp,Hh" mrdh;a; úp,Hh" m%;sìïnh" jiu  D "

iy- jiu  C  yd mrdih  R o Y%s;Sh wxlkh :f X Y " ( )y f x o

y÷kajkak'

5' tlg-tl Y%s; kso¾Yk u`.ska meyeÈ,s lrkak'

• tlg-tl Y%s; i|yd ;sria f¾Ld mÍlaIdj y÷kajd fokak'

6' u;g Y%s; meyeÈ,s lrkak' ̂ kso¾Yk u.ska&

7' WodyrK weiqßka m%;sf,dau Y%s;h y÷kajd fokak'

• ir, WodyrK i|yd m%;sf,dau Y%s; fiùug isiqka fhduq lrkak'
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ksmqK;d uÜgu 2'2 ( Y%s; j¾. ms<sn| j iudf,dapkhl fhfohs'

ld,Éfþo .Kk ( 02

bf.kqï m, ( 1' úfYaIs; Y%s; y÷kd .kshs'

2' Y%s;hl m%ia;drh w¢hs'

3' ixhq; Y%s; fidhhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' ksh; Y%s;" talc Y%s;" udmdxl ̂ksrfmaCI w.h& Y%s;" lvukska Ys%; y÷kajkak'

• ksh; Y%s; ( k  ksh;hla úg

 ( ) ,f x k wdldr fõ'

1k   jk úg" ( )f x g tall Y%s;h hhs lshkq ,efí'

kso¾Yk u.ska by; Y%s; úia;r lrkak'

• udmdxl Y%s; ^ksrfmaCI w.h&

; 0
( )

; 0

x x
f x x

x x


 

 

     
 =

   

udmdxl Y%s;fha m%ia;drh w¢kak'

• lvukska Y%s; ( jifï úúO Wml=,lj, § f kS;sh fjkia wdldrj,ska

w¾: ±lafjk Y%s; fõ'

Wod(

1, 0

( ) 5 , 0

0

x x

f x x

x x

 


 
 

  

       

    ,  

• m%ia;dr we| meyeÈ,s lrkak'

2' Y%s;hl m%ia;drh

• fx D  yd  y f x  jk mßÈ jQ  ,x y  ,CIH l=,lh f,i Y%s;hl

m%ia;drh y÷kajkak'

isria f¾Ld mÍlaIdj .ek wjOdrKh lrkak'

y wlaIhg iudka;r f¾Ldjla  u.ska Y%s;hl  m%ia;drh tl ,laIHhl

§ muKla lmhs'

3' ixhq; Y%s;

•   f giy  hkq xys Y%s; jk úg    h x f g x    " iy    t x g f x   

jk mßÈ  jQ  ,h t  ixhq; Y%s; f,i y÷kajkak'

• WodyrK u.ska ixhq; Y%s; úia;r lrkak'
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ksmqK;dj 8 ( fldaK ñkqï wdY%s; iïnkaO Ndú; lrhs'

ksmqK;d uÜgu 8'1 ( f¾ähk yd wxYl w;r iïnkaO;dj m%ldY lrhs'

ld,Éfþo .Kk ( 01

bf.kqï m, ( 1' fldaK uekSfï tall f,i wxYlh yd f¾ähkh y÷kd .kshs'

2' wxYl yd f¾ähk w;r tall mßj¾;kh isÿ lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' fldaK uekSug Ndú; lrk tall f,i wxYl yd f¾ähk olajkak'

• wxYl yd f¾ähk w¾: olajkak'

• wxYl yd f¾ähk w;r iïnkaO;dj f.dv k`.kak'

2' wxYl f¾ähkj,g o f¾ähk wxYlj,g o mßj¾;kh lrkak'

ksmqK;d uÜgu 8'2 ( jD;a; LKavhl pdm È. iy jD;a; LKavhl j¾.M,h wvx.= .eg¨

úi|hs'

ld,Éfþo .Kk ( 01

bf.kqï m, ( 1' jD;a; pdmhl È. fidhhs'

2' flakaøsl LKavhl j¾.M,h fidhhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' wrh r  jk jD;a;hl flakaøfha   fldaKhla wdmd;kh lrk jD;a;

pdmhl È. S " S r   f,i y÷kajkak' fuys  f¾ähkj,sks'

• AB  pdmfha È. r

    S r

2' wrh r  jk jD;a;hl flakaøfha   fldaKhla wdmd;kh lrk jD;a;

LKavhl j¾.M,h A  y÷kajkak'

21

2
A r  " fuys  f¾ähkj,sks'

• OPQ  jD;a; LKavfha j¾.M,h 
21

2
r 

P

Q

O
r
)

A

B

O
r
)







8

ksmqK;dj 17 ( RcqfldaKdi% ldàish wCI moaO;sh iy cHdñ;sl

m%;sM, Ndú; lrhs'

ksmqK;d uÜgu 17'1 ( ldàiSh LKavdxl ;,fha msysá ,CIH folla w;r ÿr fidhhs'

ld,Éfþo .Kk ( 01

bf.kqï m, ( 1' ldàish LKavdxl moaO;sh meyeÈ,s lrhs'

2' mdálh yd fldaálh w¾: olajhs'

3' ldàish LKavdxl ;,fha jD;a; mdol y;r y÷kajhs'

4' ,CIH folla hd lrk f¾Ld LKavfha È. fidhhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' ldàish LKavdxl ;,h wdj¾ckh lrkak' x  iy y  hkq ixLHd f¾Ld

hq.,hlaa nj meyeÈ,s lrkak'

2'  P ,  x y  ,CIHfha mdálh iy fldaálh y÷kajkak'

3' ldàish LKavdxl ;,fha jD;a; mdol y;r y÷kajkak'

4'  1 1A ,   x y  iy  2 2B ,   x y  kï" túg

   
2 2

2 1 2 1AB x x y y     nj idOkh lrkak'

•   ,laIH 2la w;r ÿr wdY%s; .eg¨ úi|kak'

C

>

>

y

x

A

B  2 2,  x y

 1 1,  x y

>

>

>

>

 2 1,  x y

2 1y y

2 1x x
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ksmqK;d uÜgu 17'2 ( fok ,o ,laIH folla hd lrk ir, f¾Ld LKavh fok ,o

wkqmd;hlg fnok ,laIHfha LKavdxl fidhhs'

ld,Éfþo .Kk ( 02

bf.kqï m, ( 1' § we;s ,laIH folla hd lrk ir, f¾Ld LKavh fok ,o

wkqmd;hlg wNHka;r j fnfok ,laIHfha LKavdxl fidhhs'

2' § we;s  ,laIH  folla  hd  lrk  ir,  f¾Ld LKavh fok ,o

wkqmd;hlg  ndysr j  fnfok  ,laIHfha  LKavdxl fidhhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1'  1 1A ,  x y  iy  22B ,x y  jk AB  f¾Ld LKavh AP : PB  :  m n

wkqmd;hg wNHka;r j fnfok P  ,laIHfha LKavdxl"

2 1 2 1P ,
mx nx my ny

m n m n

  
  

  
 nj fmkajkak

2'  1 1A ,x y  iy  2 2B ,x y  jk AB  f¾Ld  LKavh AP : PB  :  m n

wkqmd;hg ndysr j fnfok P  ,laIHfha LKavdxl

2 1 2 1,  ,  P
mx nx my ny

m n
m n m n

  
 

  
  nj fmkajkak'

• m n  iy m n  wjia:dj idlÉPd lrkak'

• ;%sfldaKhl flakaølfha LKavdxl fiùug isiqka fhduq lrkak'

• by; m%;sM, we;=<;a .eg¨ úi¢ug isiqka fhduq lrkak'
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ksmqK;dj 9 ( ;%sfldaKñ;sl Y%s; újrKh lrhs'

ksmqK;d uÜgu 9'1 ( uQ,sl ;%sfldaKñ;sl Y%s; úia;r lrhs'

ld,Éfþo .Kk ( 04

bf.kqï m, ( 1' ;%sfldaKñ;sl wkqmd; meyeÈ,s lrhs'

2' uQ,sl ;%sfldaKñ;sl Y%s; ^jD;a; Y%s;& yh w¾: olajhs'

3' jD;a; Y%s;j, jiu iy mrdih y÷kajhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' RcqfldaKdi% ldáiSh wlaI moaO;sh weiqfrka ;%sfldaKñ;sl wkqmd; meyeÈ,s

lrkak'

2' úp,H fldaKhl ;%sfldaKñ;sl wkqmd;hla tu fldaKfha Ys%;hla nj

fmkajd fokak' tu wkqmd; jD;a; Ys%; f,i y÷kajkak' ^fldaK

f¾ähkj,ska ukskq ,efí'&

• uQ,sl ;%sfldaKñ;sl Y%s; yh w¾: olajkak'

3' jD;a; Y%s;j, jiu iy mrdih y÷kajkak'

 sin  ; , 1,  1y x     jiu mrdih

 cos  ; , 1,  1y x     jiu mrdih

tan  ;y x  jiu 2
  ys T;af;a .=Kdldr fkdjk ;d;a;aúl ixLHd ;

mrdih  ,    

sin
y

r
 

cos
x

r
 

tan ;   0
y

x
x

  

 ,p x y

>


y

x
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ksmqK;d uÜgu 9'2 ( nyq, j Ndú; lrk fldaK i|yd uQ,sl ;%sfldaKñ;sl Y%s; w.hhka

jHq;amkak lrhs'

ld,Éfþo .Kk ( 01

bf.kqï m, ( 1'  0,  ,  ,  
6 4 3 2

   
 iy  fldaKj, ;%sfldaKñ;sl wkqmd;j, w.h

fidhhs'

2' tla tla jD;a; mdolh ;=< § fldaKhl uQ,sl ;%sfldaKñ;sl

wkqmd;j, ,l=K m%ldY lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' 0, , ,
6 4 3

  
 iy 

2


 hk  fldaK i|yd ihska" fldaihska" gexcka w.h

fidhkak'

2' (i)   fldaKh m<uq jk jD;a; mdolh ;=< §¦ tkï 0
2




 
   

 úg

sin 0, cos 0, tan 0     nj fmkajkak'

0   iy 
2


  jk wjia:d idlÉPd lrkak'

 (ii)   fldaKh fojk jD;a; mdolh ;=< §¦ tkï 
2


 

 
   

 úg

sin 0, cos 0, tan 0      nj fmkajkak'

2


   yd    jk wjia:d idlÉPd lrkak'

(iii)   fldaKh ;=kajk jD;a; mdolh ;=< §¦ tkï 
3

2


 
 

   
 úg

sin 0, cos 0, tan 0      nj fmkajkak'

   yd 
3

2


   jk wjia:d idlÉPd lrkak'

(iv)   fldaKh isjqjk jD;a; mdolh ;=< §¦  tkï 
3

2
2


 

 
   

 úg

sin 0, cos 0, tan 0      nj fmkajkak'

3

2


   yd 2   jk wjia:d idlÉPd lrkak'

•   by; m%;sM, ixlaIsma; j my; mßÈ olajkak'

   2 1

   sin e all 

   3 4

   tangent cosine 
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ksmqK;d uÜgu 9'3 (
2


 ys T;af;a .=Kdldrj,ska iy  ys ksÅ, .=Kdldrj,ska fjkia

jk fldaKj, uQ,sl ;%sfldaKñ;sl wkqmd; jHq;amkak lrhs'

ld,Éfþo .Kk ( 03

bf.kqï m, ( 1' jD;a; Y%s;j, wdj¾; ,CIK úia;r lrhs'

2'  
3

, , , , 2
2 2

 
            wd§ fld aKj,

;%sfldaKñ;sl iïnkaO;d  ys ;%sfldaKñ;sl wkqmd; weiqßka

,nd .kshs'

3' § we;s úYd,;ajhla iys; fldaKhl ;%sfldaKñ;sl wkqmd;fha

w.h fidhhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' hïlsis fldaKhla 2 ys ksÅ, .=Kdldrhlska jeä jk úg" mßN%uK tllska

fyda jeä .Kklska miq wßh ffoYsl tys uQ,sl msysàug u meñfKa'

tuksid"  iy 2n   i|yd tlu ;%sfldaKñ;sl wkqmd; ,efnk wdldrh

myokak'

2' cHdñ;sl l%u Ndú;fhka  
3

, , , , 2
2 2

 
            ys

;%sfldaKñ;sl wkqmd;"  ys ;%sfldaKñ;sl wkqmd; weiqßka ,nd .kak'

3'
2 3 5 7

,  ,  ,  ,  ...
3 4 6 6

   
 wd§ fldaKj, ihsk" fldaihsk iy gexck w.hka

fiùu i|yd isiqka fhduq lrkak'
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ksmqK;d uÜgu 9'4 ( uQ,sl ;%sfldaKñ;sl Y%s;j, yeisßu m%ia;dßl j úia;r lrhs'

ld,Éfþo .Kk ( 04

bf.kqï m, ( 1' jD;a; Y%s; m%ia;dßl j ksrEmKh lrhs'

2' jD;a; Ys%;j, wdj¾; iajNdjh úia;r lrhs'

3' ixhqla; ;%sfldaKñ;sl Y%s;j, m%ia;dr w¢hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' ihskh" fldaihskh" gexckh i|yd jQ m%ia;dr bÈßm;a lrkak'

2' by; jD;a; Y%s;j, m%ia;dr Ndú;fhka wdj¾; iajNdjh úia;r lrkak'

3'      sin ,  cos ,  tany x y x y x       

sin k ,  cos k ,  tan k ,y x y x y x  

bsin k ,  b cos k ,  b tan ky a x y a x y a x     

     sin k b ,  cos k b ,  tan k by x y x y x     

     bsin k ,  b cos k ,  b tan ky a x y a x y a x          

by; Y%s;j, m%ia;dr we£ug isiqka fhduq lrkak'
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ksmqK;dj 11 ( ;%sfldaKñ;sl .eg¨ úi£u i|yd ihska kS;sh yd

fldaihska kS;sh fhdod .kshs'

ksmqK;d uÜgu 11'1 ( ihska kS;sh yd fldaihska kS;sh m%ldY lr idOkh lrhs'

ld,Éfþo .Kk ( 01

bf.kqï m, ( 1' ;%sfldaKhl mdo yd fldaK iqmqreÿ wxlkfhka olajhs'

2' ´kE u ;%sfldaKhla i|yd ihska kS;sh m%ldY lrhs'

3' ´kE u ;%sfldaKhla i|yd fldaihska kS;sh m%ldY lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' ABC ;%sfldaKhl fldaK  A, B iy C hkqfjka o" tu fldaKj,g iïuqL

mdo a, b, c  hkqfjka o wxlkh lrkq ,nk nj i|yka lrkak'

 2' ihska kS;sh

´kE u ;%sfldaKhla i|yd iqmqreÿ wxlkfhka     

A Bsin sin sin  C
 =  =

a b c
 nj

m%ldY lrkak'

3' fldaihska kS;sh

´kE u ;%sfldaKhla i|yd iqmqreÿ wxlkfhka

 

2 2 2

2 2 2

2 2 2

A 2   

 2  cos B

 2  cos C

a b c bc cos

b c a ac

c a b ab

  

  

  

 nj m%ldY lrkak'

igyk ( fuu kS;s we;=<;a .eg¨ úi£u fuys § n,dfmdfrd;a;= fkdfõ' tfy;a

iaÓ;slfha fh§ï n,dfmdfrd;a;= fõ'

iq`MfldaKS uydfldaKS         RcqfldaKS

;%sfldaKh ;%sfldaKh  ;%sfldaKh
A

 C
B a

bc

A

 C

B
a

b

c

A

 CB a

b
c

) )
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ksmqK;dj 4 ( nyqmo Y%s; yiqrejhs'

ksmqK;d uÜgu 4'1 ( tal-úp,H nyqmo .fõIKh lrhs'

ld,Éfþo .Kk ( 01

bf.kqï m, ( 1' tal-úp,H nyqmohla w¾: olajhs'

2' talc" j¾.c yd >kc Y%s; w;r fjki y÷kajhs'

3' nyqmo folla i¾jiu ùu i|yd wjYH;d m%ldY lrhss'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' 0 1 2 0, , , ..., na a a a n yd     úg

1 2
01 2

( ) ...n n n
nf x a x a x a x a 

       wdldrfha m%ldYkhla nyqmohla

f,i y÷kajkak'

• tal úp,H nyqmohl mo" ix.=Kl" ud;%h" kdhl moh" kdhl ix.=Klh

y÷kajkak'

2' talc Y%s;hl idOdrK wdldrh ,a b  yd 0a   úg  f x ax b  f,i

olajkak'

• j¾.c Y% s;hl idOdrK wdldrh ,  ,  a b c  yd 0a   úg

  2f x ax bx c    f,i olajkak'

• >kc Y% s;hl idOdrK wdldrh ,  ,  ,  a b c d   yd 0a  úg

  3 2f x ax bx cx d     f,i olajkak'

3'    P x Q x  kï túg ish¨  a  i|yd u  ( ) ( )P a Q a   iy wkqrEm

moj, ix.=Kl iudk jk nj meyeÈ,s lrkak'

• fuu .=Kh Ndú; lr .eg¨ úi¢ug isiqkag u. fmkajkak'

ksmqK;d uÜgu 4'2 ( nyqmo wdY%s; .Ks; l¾u Ndú; lrhs'

ld,Éfþo .Kk ( 01

bf.kqï m, ( 1' nyqmo u; uQ,sl .Ks; l¾u yiqrejhs'

2' nyqmohla ;j;a nyqmohlska fnohs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' ftlHh" wka;rh yd .=Ks;h ms<sn| fmr oekqu mqkÍlaIKh lrkak'

2' mßfïh nyqmo i|yd 
 
 

P

Q

x

x  hk wxlkh y÷kajd fokak' ̂  Q 0x   i|yd&
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• zz  Q x  u`.ska  P x  fnokq ,nhs'ZZ hkak 
 
 

P

Q

x

x  f,i wxlkh lrkq

,nkafka      P Q . Rx x x  f,i  R x  nyqmohla mj;sk úg nj

y÷kajd fokak' ^fuys  R x  hkq nyqmohls&

• WodyrK Ndú;fhka fn§u yd §¾> fn§u meyeÈ,s lrkak'

ksmqK;d uÜgu 4'3 ( fYaI m%fïhh" idOl m%fïhh yd tys úf,dauh Ndú;fhka .eg¨

úi|hs'

ld,Éfþo .Kk ( 05

bf.kqï m, ( 1' fn§fï we,af.dß;uh m%ldY lrhs'

2' fYaI m%fïhh m%ldY lr idOkh lrhs'

3' idOl m%fïhh iy tys úf,dauh m%ldY lrhs'

4' fYaI m%fïh yd idOl m%fïh fhdod .ksñka .eg¨ úi|hs'

5' nyqmo Y%s;hl Y=kH w¾: olajhs'

6' nyqmo iólrK úi|hs ^ud;%h 4 f;la&

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' NdcHh  = ,íêh Ndclh + fYaIh nj meyeÈ,s lrkak'

2' "  f x  nyqmoh  x a  ka fn¥ úg fYaIh  f a  fõ ;  fuys a  ksh;hla

fõ'" hk fYaI m%fïhh m%ldY lr idOkh lrkak'

3' " a  ksh;hla úg" ( ) 0f a   kï ( )x a , hkak  f x ys idOlhla fõ'"

hkak idOl m%fïhh f,i y÷kajkak'

• a  ksh;hla úg ( )x a  hkq  f x  ys idOlhla kï ( ) 0f a   nj"

idOl m%fïhfha úf,dauh f,i y÷kajkak'

4' fYaI m%fïh yd idOl m%fïh Ndú;fhka .eg¨ úi£ug isiqka fhduq

lrkak' ̂ w{d; 4l Wmßuhla olajd&

5'  P x  nyqmo Y%s;fha   P 0x   jk x  ys  w.hka tys Y=kH ,laIH  f,i

w¾: olajkak'

6' fYaI m%fïh yd iOl m%fïh we;=<;a nyqmo wdY%s; .eg¨ úi£ug isiqka

fhduq lrkak'
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ksmqK;dj 10 ( ;%sfldaKñ;sl i¾jiduHh yiqrejhs'

ksmqK;d uÜgu 10'1 ( mhs;.ria i¾jiduHh Ndú; lrhs'

ld,Éfþo .Kk ( 04

bf.kqï m, ( 1' i¾jiduHhla hkak meyeÈ,s lrhs'

2' ;%sfldaKñ;sl  iólrKh yd ;%sfldaKñ;sl i¾jiduHh w;r

fjki meyeÈ,s lrhs'

3' mhs;.riaf.a ;%sfldaKñ;sl i¾jiduHh ,nd .kshs'

4' mhs;.riaf.a ;%sfldaKñ;sl i¾jiduHh Ndú;fhka .eg¨ úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' úp,Hj, fok ,o ish¨ w.hhka i|yd ;Dma; jk iólrKhla

;%sfldaKñ;sl i¾jiduHhla f,i y÷kajd fokak'

2' iólrKhla" § we;s úp,Hhl iEu w.hlg u ;Dma; ùu wksjd¾h fkdjk

nj m%ldY lrkak'

• WodyrK weiqßka myod fokak'

zz´kE u i¾jiduHhla iólrKhls' tfy;a ´kE u iólrKhla

i¾jiduHhla fkdfõ'ZZ

3' ´kE u   fldaKhla i|yd

2 2

2 2

2 2

cos sin 1

1 tan sec

1 cot cosec

 

 

 

 

 

 

hk mhs;.ria ;%sfldaKñ;sl i¾jiduHh jHq;amkak lsÍug isiqkag u`.

fmkajkak'

4' mhs;.riaf.a ;%sfldaKñ;sl i¾jiduH we;=<;a .eg¨ úi£ug isiqkag u`.

fmkajkak'

ksmqK;d uÜgu 10'2 ( wdl,k yd jHdl,k iQ;% Ndú;fhka ;%sfldaKñ;sl .eg¨ úi|hs'

ld,Éfþo .Kk ( 02

bf.kqï m, ( 1' wdl,k yd jHdl,k iQ;% f.dvk`.hs'

2' wdl,k yd jHdl,k iQ;% Ndú; lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' sin(A B) sin A cos B cos A sin  B      iQ;%h ,ndf.k my; i|yka iQ;%

wfmdaykh lsÍu i|yd isiqkag u`. fmkajkak'
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i.   cos(A B) cos A cos B sin A sin  B    

ii.  sin(A B) sin A cos B cos A sin  B    

iii. cos(A B) cos A cos B sin A sin B    

tan A tan B
iv. tan(A B)

1 tan A tan B


 

 

tan A tan B
v. tan(A B)

1 tan A tan B


 

 

2' WodyrK  u.ska  ;%sfldaKñ;sl .eg¨ úi£ug by; iQ;% fhdod .kakd

wdldrh meyeÈ,s lrkak'

ksmqK;d uÜgu 10'3 ( .=Kk-wdl,k yd wdl,k-.=Kk iQ;% Ndú;fhka ;%sfldaKñ;sl

.eg¨ úi|hs'

ld,Éfþo .Kk ( 05

bf.kqï m, ( 1' wdl,k-.=Kk iq;% yd .=Kk-wdl,k iq;% jHq;amkak lrhs'

2' wdl,k-.=Kk iq;% yd .=Kk-wdl,k iq;% wvx.= .eg¨ úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' my; i|yka iQ;% f.dv ke`.Sug isiqkag u. fmkajkak'

    2sin A cos B sin(A B) sin(A B)i     

   2cos A sin B sin(A B) sin(A B)ii     

  2cos A cos B cos(A B) cos(A B)iii     

  2sin A sin B cos(A B) cos(A B)iv     

 
C D C D

  sin C+ sin D 2sin cos 
2 2

v
 


   
   
   

 
C D C D

 sin C sin D 2 cos sin 
2 2

vi
 

 
   
   
   

 
C D C D

cos C cos D 2 cos cos 
2 2

vii
 

 
   
   
   

 
C D D C

cos C cos D 2sin sin 
2 2

viii
 

 
   
   
   

2' wdl,k-.=Kk yd .=Kk-wdl,k iQ;% Ndú;fhka ;%sfldaKñ;sl .eg¨

úi£ug isiqka fhduq lrkak'



19

ksmqK;d uÜgu 10'4 ( oaú;aj fldaK" ;%s;aj fldaK iy w¾O fldaK i|yd jQ iQ;% Ndú;fhka

;%sfldaKñ;sl .eg¨ úi|hs'

ld,Éfþo .Kk ( 03

bf.kqï m, ( 1' oaú;aj fldaK" ;%s;aj fldaK iy w¾O fldaK i|yd jQ iQ;%

f.dvk.hs'

2' oaú;aj fldaK"  ;%s;aj fldaK"  w¾O fldaK i|yd jQ iQ;%  Ndú;fhka

.eg¨ úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' my; ±lafjk iQ;% wfmdaykh lrkak'

 i    sin 2A 2sin A cos A 

  2 2

2

2

ii   cos 2A cos A sin A

                   2cos A 1

                   1 2sin A

 

 

 

  2

2 tan A
iii   tan 2A

1 tan A




  3iv  sin 3A 3sin A 4sin A 

  3v   cos3A 4cos A 3cos A 

• by; ̂i&" ̂ ii&" ̂iii& ys olajd we;s mßÈ 
A

tan
2

 
 
 

 weiqfrka sin  A, cos A, tan A

i|yd jQ iQ;% m%ldY lrkak'

• by; m%;sM, we;=<;a .eg¨ úi£ug isiqkag u`. fmkajkak'

2' ;%sfldaKhl fldaK yd iïnkaO ;%sfldaKñ;sl i¾jiduHh idOkh lsÍug

isiqka fhduq lrkak'

Wod (  ´kE u ;%sfldaKhla i|yd

( )   A+B+C = i   úg"

 sin(A B) = sin(π C) = sin C   nj fmkajkak'

A+B+C
( )    = 

2 2
ii


 úg"

  
A+B C C

sin  = sin  = cos
2 2 2 2

   
   

   
 nj fmkajkak'
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ksmqK;dj 5 ( mßfïh Y%s; Nskak Nd.j,g fjka lrhs'

ksmqK;d uÜgu 5'1 ( mßfïh Y%s; Nskak Nd.j,g fjka lrhs'

ld,Éfþo .Kk ( 06

bf.kqï m, ( 1' mßfïh Y%s; w¾: olajhs

2' kshu mßfïh Y%s; iy úIu mßfïh Y%s; w¾: olajhs'

3' kshu mßfïh Y%s; Nskak Nd. lrhs' ^w{d; mo 4la f;la&

4' úIu mßfïh Y%s; Nskak Nd. lrhs' ^w{d; mo 4la f;la&

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1'  P x  yd  Q x  hkq x ys nyqmo iy  Q 0x   jk úg" 
 
 

P

Q

x

x  wdldrfha

m%ldYkhlg mßfïh Y%s;hla hehs lshkq ,efí' jiu"  Q 0x   jk x ys

w.h l=,lh fõ'

2' ,jfha we;s nyqmofha ud;%h" yrfha we;s nyqmofha ud;%hg jvd l=vd jk

mßfïh Y%s; kshu mßfïh Y%s; f,i y÷kajkak'

• ,jfha  we;s  nyqmofha ud;%h" yrfha  we;s nyqmofha ud;%hg jvd úYd,

fyda iudk fyda jk úg tajd úIu mßfïh Y%s; f,i o y`ÿkajkak'

3' kshu mßfïh Y%s; Nskak Nd. lsÍug isiqkag u`. fmkajkak' ^w{d; mo

4la f;la&

my; wjia:d i,lkak'

•  Q x  talc idOl f,i m%ldY l< yels úg

•  Q x  j¾.c idOl tlla fyda folla iu`. m%ldY l< yels úg

•  Q x  mqkrdj¾; idOl iu`. m%ldY l< yels úg

4' úIu mßfïh Y%s; Nskak Nd. lsÍug isiqkag u`. fmkajkak'

^Wmßu ud;%h } 4&

my; wjia:d i,lkak'

•  P x ys ud; %h  Q x  y s  ud; %h kï túg 
 
 

P

Q

x

x  hk ak

 
 

 
 

p x R x
K

Q x Q x
   wdldrfhka ,súh yels h'

fuys K  ksh;hla jk w;r  R x  ys ud;%h  Q x  ys ud;%h fõ'



21

•  P x ys ud; %h  Q x  y s  ud; %h kï túg 
 
 

P

Q

x

x hkak

 
 

 
 
 

P x R x
h x

Q x Q x
   wdldrfhka ,súh yels h'

fuys  R x  ys ud;%h  Q x ys  ud;%h jk w;r  h x  hkq     . P x Q x

u.ska fnÿ úg ,efnk ,íêhhs'

wmg  h x  fiúh hq;= w;r 
 
 

R x

Q x  Nskak Nd. f,i m%ldY l< hq;=

fõ'

• mßfïh Y%s; Nskak Nd.j,g fjka lsÍug isiqka fhduq lrkak'
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ksmqK;dj 6 ( o¾Yl iy ,>q.Kl kshu yiqrejhs'

ksmqK;d uÜgu 6'1 ( .eg¨ úi£u i|yd  o¾Yl kshu iy ,>q.Kl kshu Ndú; lrhs'

ld,Éfþo .Kk ( 01

bf.kqï m, ( 1' o¾Yl kshu Ndú; lrhs'

2' ,>q.Kl kshu Ndú; lrhs'

3' mdoh udre lsÍu Ndú; lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' ,  ba   iy ,  m n  jk mßÈ o¾Yl ms<sn| my; kS;s wdj¾ckh

lrkak'

  m n m ni a a a  

  m n m nii a a a     ^ 0a   i|yd&

 
1 1

;    0
n

n

n
iii a a

a a
  

   
 

  i|yd

     1 ; 0oiv a a 

   
nm mnv a a

   
m m mvi ab a b 

    ; 0
m m

m

a a
vii b

b b

 
  

 

• ;d;a;aúl ixLHdjl njk uQ,h

a  yd b  hkq ;d;a;aúl ixLHd hehs is;uq'

 2n  jk mq¾K ixLHdjla hehs .ksuq' na b  kï  túg ,b a  ysn

jk uQ,hhs' 2n   úg th j¾. uQ,h jk w;r 3n   úg thg >k

uQ,h fõ'

• 0a   yd n  brÜg úg fuu iñlrKfha uQ, folla we;'  tajd

úYd,;ajfhka iudk jk w;r ,l=Kska m%;súreoaO jk nj m%ldY

lrkak'

• n  fjks m%Odk uQ,h

ahkq wju jYfhka tla nfjks uQ,hla mj;sk ;d;a;aúl ixLHdjla

hehs .ksuq'

a  ys n  fjks m%Odk uQ,h"  ays ,l=K u .kakd n  fjks uQ,h nj

myokak'
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th 
1

na  fyda  n a  u`.ska wxlkh lrk nj m%ldY lrkak'

^ 2n   úg" n  o¾Ylh bj;a lr th a  f,i ,shhs'&

• 0a   kï nx a  iólrKhg uQ,hka we;af;a n  T;af;a u kï

muKla nj;a  0a   úg  
m

m
n mnna a a   f,i w¾: olajkak'

Wla; uQ, ;d;a;aúl ixLHd f,i mj;sk a  yd b  ;d;a;aúl ixLHd

i,luq'  ,  m n   hehs o .ksuq'

   
m

n m ni a a

  .n n nii a b ab

  ;   0
n

n
n

a a
iii b

bb
 

  m n mniv a a

     
n

nv n a abrÜg úg 

 vi  n  T;af;a úg n na a

• by; m%;sm, WodyrK u.ska meyeÈ,s lrkak'

• o¾Yl wdY%s; .eg¨ úi|kak'

2' o¾Yl kshu Ndú;fhka"  N log N,  1, 0, N 0b
aa b a a       f,i

,>q.Kl w¾: olajkak'

,>q.Kl kS;s
+,  M,  N  a    iy p  i|yd

   log (MN) log M log N   a a a 

M
   log log M log N

N
  a a a 

 
 
 



   log N log N   p
a ap

3' mdoh udre lsÍu

   log
log

1
 ,

 b

a b
a

  fuys  , 0a b 

                       
log

   log
log

 
 

 
c

c

a
b

b
a

   fuys , , 0a b c    fõ'

10
lg = log  hkak fláfhka lg  f,i ,shkq ,nk nj m%ldY lrkak'
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ksmqK;dj 7 ( ;d;a;aúl ixLHd yd ne÷Kq wiudk;d úi|hs'

ksmqK;d uÜgu 7'1 ( wiudk;d ms<sn| uQ,sl .=K m%ldY lrhs'

ld,Éfþo .Kk ( 04

bf.kqï m, ( 1' wiudk;d w¾: olajhs

2' ;%sOdlrK kS;sh m%ldY lrhs'

3' wiudk;d ;d;a;aúl ixLHd f¾Ldjla u; ksrEmKh lrhs'

4' m%dka;r wxlkh u`.ska wiudk;d olajhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' a  Ok ixLHdjla kï" túg 0a a     nj i|yka lrkak' tuksid"

a  Ok kï" túg 0a   fõ'

• a  yd b  ;d;a;aúl ixLHd jk úg"

î& a b  Ok u kï muKla a b  fõ'

tkï" 0a b   kï muKla a b  nj m%ldY lrkak'

     ^ii& a b  RK u kï muKla a b  fõ'

tkï" 0a b   kï muKla  nj m%ldY lrkak'

2' x  yd y hkq ´kE u ;d;aúl ixLHd folla jk úg" my; tajdhska tlla

iy tlla muKla u i;H fõ'

,   ,   x y x y x y  

3' ixLHd f¾Ldj weiqfrka wiudk;d meyeÈ,s lrkak'

4' ixLHd l=,lhla i|yd my; m%dka;r wxlk y÷kajd fokak'

,  a b  o a b  o úg"

    m%dka;rh        wxlkh

   

   

   

   

         ,

         ,

         ,

         ,

x a x b a b

x a x b a b

x a x b a b

x a x b a b

  

  

  

  









my; m%dka;r o meyeÈ,s lrkak'

   

   

   

   

         ,  

         ,  

         ,  

         ,  

x x a a

x x a a

x x a a

x x a a

  

  

  

  








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ksmqK;d uÜgu 7'2 ( wiudk;d úYaf,aIKh lrhs'

ld,Éfþo .Kk ( 04

bf.kqï m, ( 1' wiudk;d ms<sn| uQ,sl m%;sM, m%ldY lr idOkh lrhs

2' talc yd j¾.c Y%s; we;=<;a wiudk;d ùÔh j iy m%ia;dßl j

úi|hs'

3' mßfïh Y%s; wvx.= wiudk;d ùÔh j yd m%ia;dßl j úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' , ,a b   c  jkúg my; m%;sM, y÷kajkak'

i. a b  iy b c a c  

ii. a b a c b c    

iii. a b  iy 0c ac bc  

iv. 0a b   iy 0c   ac bc

v. a b  iy 0 0c ac bc   

vi. a b  iy c d a c b d    

vii. 0a b   iy 0c d ac bd   

viii.
1 1

0a b
a b

   

ix.
1 1

0a b
a b

   

x. 0a b   iy n  Ok mßfïh ixLHdjla i|yd n na b  iy  n na b 

fõ'

2'  f x  iy  g x  hkq xys Y%s; folla ̂ talc fyda j¾.c& úg    ;f x g x

   ;f x g x     f x g x ;     f x g x  wdldrfha wiudk;d

úi|kak'

m%ia;dßl l%u u`.ska úi÷ï fiùug isiqkag u`. fmkajkak'

3'  P ,x   Q ,x  x  ys nyqmo iy tajdfha ud;%h 2g wvq fyda iudk jk"

 
 

P

Q

x

x  wdldrfha mßfïh Y%s; we;=<;a .eg¨ úi£ug isiqkag u`. fmkajkak'
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ksmqK;d uÜgu 7'3 ( udmdxl Y%s; yd ne÷Kq wiudk;d úi|hs'

ld,Éfþo .Kk ( 06

bf.kqï m, ( 1' ;d;a;aúl ixLHdjl udmdxlh ^ksrfmaCI w.h& m%ldY lrhs'

2' udmdxl iys; ir, wiudk;dj, m%ia;dr w¢hs'

3' udmdxlh wka;¾.; ir, wiudk;d ùÔh yd m%ia;dßl j úi|hs'

^talc ùÔh Y%s; wvx.= wiudk;d muKs&

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' udmdxl we;=<;a wiudk;d x  hehs .ksuq'

;  0

;  0

x x
x

x x


 

 
  w¾: oelaùu isysm;a lrkak'

2' :f    hkq Y%s;hla hehs .ksuq' túg f  Y%s;h my; mßÈ w¾: ±lafõ'

:f  

   f x f x   fuys

  
   

   

;  0

;  0

f x f x
f x

f x f x


 

 

WodyrK u`.ska meyeÈ,s lrkak'

• udmdxl Y%s;j, m%ia;dr w¢kak'

• ,  ,  ,  a b c d  úg my; wdldrfha Y%s;j, m%ia;dr we£ug isiqka fhduq

lrkak'

,    ,    ,    y ax y ax b y ax b y ax b c       

2,    ,    y c ax b y ax b cx d y ax bx c         

3' my; wdldrfha wiudk;dj, úi÷ï l=,lh

( )i  ùÔh j  ( )ii  m%dia;dßl j ks¾Kh lrkak'

,  ,  ,  ,  ka b c d   iy k  ksh;hla úg

ax b cx d  

ax b lx m  

kax b cx d   
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ksmqK;dj 9 ( ;%sfldaKñ;sl Y%s; újrKh lrhs' ^jD;a; Y%s;&

ksmqK;d uÜgu 9'5 ( ;%sfldaKñ;sl iólrKj, idOdrK úi÷ï fidhhs'

ld,Éfþo .Kk ( 04

bf.kqï m, ( 1' ;%sfldaKñ;sl iólrK úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' • idOdrK úi÷ï ,nd.; yels my; iólrK ms<sn| j idlÉPd lrkak'

• sin sin  kï" túg  1 ,
n

n      fuys n

cos cos   kï" túg 2n     fuys n

tan tan   kï túg ,   n n    

• idOlj,g fjka lr úi¢h yels iólrK

• mhs;.ria i¾jiduHfha wdl,k iQ;% yd .=Kk iq;% Ndú;fhka úi¢h

yels iólrK

• oaú;aj fldaK" ;%s;aj fldaK fyda w¾O fldaK i|yd jQ iQ;% Ndú;fhka

úi¢h yels iólrK

• by; wdldrj,g mßj¾;kh l< yels iólrKj, úi÷ï o

n,dfmdfdr;a;= fõ'

• cos sina b c    wdldrfha iólrK fuys 2 2c a b 
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ixhqla; .Ks;h -  II

ksmqK;dj 1 ( ffoYsl yiqrejhs

ksmqK;d uÜgu 1'1 ( ffoYsl úu¾Ykh lrhs'

ld,Éfþo .Kk ( 03

bf.kqï m, ( 1' wÈY rdYs yd wÈY w;r fjki meyeÈ,s lrhs'

2' ffoYsl rdYs yd ffoYsl w;r fjki meyeÈ,s lrhs'

3' ffoYslhl úYd,;ajh yd ÈYdj úia;r lrhs'

4' ffoYslhla cHdñ;sl j ksrEmKh lrhs'

5' ffoYslhl ùÔh wxlkh m%ldY lrhs'

6' ffoYslhl udmdxlh w¾: olajhs'

7' "wNsY+kH foYslh" w¾: olajhs'

8' fok ,o ffoYsl folla iudk ùug wjYH;d m%ldY lrhs'

9'  a ffoYslhla úg  a  w¾: olajhs'

10' ffoYsl foll wdl,kh ms<sn| ;s%fldaK kshuh m%ldY lrhs'

11' ffoYsl foll wdl,kh ms<sn| iudka;rdi% kshuh wfmdaykh

lrhs'

12' ffoYsl ;=kla  fyda jeä .Kkla wdl,kh lrhs'

13' ffoYslhla wÈYhlska .=K lrhs'

14' ffoYsl folla w;r wka;rh ,nd .kshs'

15' ffoYsl folla w;r fldaKh y`÷kd .kshs'

16' iudka;r ffoYsl y÷kd .kshs'

17' ffoYsl folla iudka;r ùug wjYH;dj m%ldY lrhs'

18' tall ffoYslh w¾: olajhs'

19' § we;s ́ kE u ÈYd folla  Tiafia ffoYslhla úfNaokh lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' hï ñkqï tallhlska hq;= fok ,o úYd,;ajhlg wÈY rdYshla hehs lshkq

,nk nj o tall rys; ixLHd;aul w.hka wÈY f,i kï flfrk nj o

meyeos,s  lrkak'

2' úYd,;ajhla ñkqï tallhla iy ÈYdjla iys; wdl,kh ms<sn| ;s%fldaK

kshuhg wkql+, jk rdYshla ffoYsl rdYshla nj meyeÈ,s lrkak'

^"wdl,kh ms<sn| ;%sfldaK kshuh" miqj olajkq ,efí'&

tall rys; úg th ffoYslhla nj;a meyeÈ,s lrkak'
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3' úYd,;ajhla yd ÈYdjla iys; f¾Ld LKavhla "cHdñ;sl j  ffoYslhla"

f,i y÷kajk nj meyeÈ,s lrkak'

•  ffoYsl rdYshl udk we;s kuq;a" ffoYslhl udk fkdue;'

4' A  isg B   foig AB  f¾Ld  LKavfhka ksrEmKh flfrk ffoYslh AB


f,i oelafjk nj bÈßm;a lrkak

• a  fyda a
  wxlkfhka  "úYd,;ajh a  jk ffoYslh" ksrEmKh

flfrk nj mjikak'  ^uqøKfha § ;o l¿ mdáka ,shQ a  wdldrfha

ixfla; ffoYsl ye¢kaùug Ndú; lrhs'& fjkia ffoYsl ksrEmKfha

§ fjkia wl=re fhdod .kq ,nk nj o mjikak'

5' ffoYslhl úYd,;ajh tu ffoYslfha udmdxlh f,i y`÷kajd § a

ffoYslhl udmdxlh a  u.ska wxlkh lrk nj y÷kajd fokak'

• f¾Ld LKavhl È.la neúka a  lsis úfgl  RK  fkdjk wÈYhla nj

meyeÈ,s lrkak'

6' úYd,;ajh Y+kH jQ o ´kE u ÈYdjlg jQ o ffoYslh  wNsY+kH ffoYslh

f,i w¾: olajkak' th 0  u.ska wxlkh flf¾'

;j o    0a a    nj;a

AA 0


 f,i ,súh yels nj;a myod fokak'

7' a  ys úYd,;ajh u we;s ÈYdfjka thg m%;súreoaO jQ ffoYshla a  ys m%;sj¾;s;

ffoYslh f,i w¾: olajkak' th a  u.ska olajk nj i|yka lrkak'

8' úYd,;ajfhka iudk tlu ÈYdjg jQ ffoYslj,g iudk ffoYsl hehs

lshkq ,efí'

•  a  yd  b   ffoYsl ms<sfj<ska AB


  yd  CD


 u.ska ksrEmKh l< úg

9' ffoYsl wdl,kh ms<sn| ;%sfldaK kshuh (

a  yd b  ffoYsl ms<sfj<ska  BC


 yd AB


 u.ska ksrEmKh fõ kï a b

ffoYslh AC


 u.ska ksrEmKh fõ' ffoYsl wdl,kfha m%;sM,h o

ffoYslhla nj fmkajd fokak' ^ixjD; .=Kh&

B

A

>
D

C

a

b

>

ys ÈYdj iy ys ÈYdj
tlu úh hq;=hs

AB = CD

AB    CD

AB       CD

a b




  


 
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10' by; ffoYsl  wdl,kh  ms<sn|  ;%sfldaK kshufhka ffoYsl foll

wdl,kh i|yd iudka;rdi% kshuh wfmdaykh lrkak'

OA a


 iy OB b


 f,i .ksuq'

OC OA AC 
  

  ^;%sfldaK kshuh&

OC OA OB 
  

   AC OB     
 

yd iudk ffoYsl ksid

OC a b 


11' ffoYsl folla i|yd wdl,k kshuh kej;" kej; Ndú;fhka" ffoYsl

;=kla fyda jeä .Kkla wdl,kh lrk wdldrh fmkajkak'

OA AB OB 
  

OBa b 


OB BC OC 
  

  OCa b c  


12' a  ffoYslhla o k  wÈYhla o jk úg ka  hkq k  jdrhla a  f,i y÷kajd

fokak' 0k  " 0k  iy 0k   wjia:d  idlÉPd lrñka ka  ffoYslh

úia;r lrkak' WodyrK bÈßm;a lrkak'

13' a  f.ka b   wvq lsÍu  hkq a  g b  tl;= lsÍu nj m%ldY lrkak'

tkï    a b a b   

igyk ( wdl,kh iy jHdl,kh j,x.= jkafka tl u j¾.fha ffoYsl

i|yd muKs'

14' ffoYsl foll ÈYd w;r  fldaKh tu ffoYsl w;r fldaKh y÷kajd

fokak'

15' ls%hd f¾Ld  iudka;r jk ffoYslj,g zziudka;r ffoYslZZ hehs lshkq

,nk nj m%ldY lrkak'

>

> A

CB

O a

b

>>

A

B

C

>

>
>

a

b

c

O

>>
>

>>

>
θ a

b

>

>

θ

a

b

>

θ

a
<

b >

>
a

θ

b
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fuys a  ydb  iudka;r   fuys c  yd d iudka;r ffoYsl fõ

ffoYsl fõ'

16' k  hkq  ksYaY+kH wÈYhla jk úg b ka  f,i m%ldY l< yels kï a  yd

b  iudka;r jk nj fmkajd fokak'

17' úYd,;ajh tallhla jQ ffoYslhla tall ffoYslhla f,i w¾: olajkak'

• a  tall ffoYslhla kï túg 1a   fõ'

• a  hkq §  we;s wNsY+kH fkdjk ffoYslhla kï iy u hkq  a  ys

ÈYdjg we;s tall ffoYslhla kï túg a a u  o 
a

u
a

  o f,i

m%ldY l< yels nj fmkajd fokak'

18' fok ,o  ffoYslhla  úl¾Khla jk mßÈ" fok ,o ÈYd fol Tiafia noaO

mdo msysgk iudka;rdi%h ks¾udKh lsÍfuka ffoYslh tlsfklg ,ïn

jk fyda fkdjk ÈYd follg úfNaokh l< yels wdldrh fmkajd fokak'

tu ÈYd fol Tiafia we;s ffoYsl ixrpl f,i ye|skafjk nj m%ldY

lrkak'

• fok ,o ffoYslhla úl¾Khla jk fia w¢k ,o RcqfldaKdi%hl

tlsfklg ,ïn ÈYd follg ffoYslh fjka lrk wdldrh fmkajd

fokak'

ksmqK;d uÜgu 1'2 ( ùðh kshu weiqßka ffoYsl moaO;shla f.dvk.hs'

ld,Éfþo .Kk ( 01

bf.kqï m, ( 1' ffoYsl wdl,kfha iy wÈYhlska ffoYslhla .=K lsÍfï .=K

m%ldY lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' ffoYsl wdl,kh ms<sn| my; .=K m%ldY lr idOkh lrkak'

î& kHdfoaY kS;sh ( a  yd b  ffoYsl folla kï

túg a b b a  

îi& ix>gk kS;sh ( a " b  yd c  hkq ffoYsl ;=kla úg

   a b c a b c    

îii& ú>gk kS;sh ( h  yd k  wÈY úg  k a b ka kb    iy

 h k a ha ka  

θ

ba

θ

>

θ

>

c d

θ



32

ksmqK;d uÜgu 1'3 ( .eg¨ úi£u i|yd msysgqï ffoYslh fhdod .kshs'

ld,Éfþo .Kk ( 06

bf.kqï m, ( 1' msysgqï ffoYslh w¾: olajhs'

2' ,CIHhl msysgqï ffoYslh tu ,CIHfha ldàish LKavdxl

weiqßka m%ldY lrhs'

3' x i yj  wdldrfha ffoYsl wdl,kh yd jHdl,kh lrhs'

4' " a  yd b  hkq  wNsY=kH fkdjk  yd iudka;r fkdjk ffoYsl

folla kï  yd 0a b   u kï muKla 0   iy 0 

fõ"' hk m%;sM,h idOkh lrhs'

5' by; m%;sM, Ndú; lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' O  uQ, ,CIHhg idfmaCI j P ,CIHfha msysgqï ffoYslh OP  fyda OP r


f,i w¾:h olajkak'

2' i  iy   j tall ffoYsl y÷kajkak'

• OX  wCIh Èf.a ffoYsl ixrplh x  o OY wCIh Èf.a ffoYsl

ixrplh y o kï x i yj  wdldrfhka ffoYslh ±laúh yels nj

fmkajkak'

• OP r


 hkq O  uq, ,CIHhg idfmaCI j P  ,CIHfha msysgqï ffoYslh

nj o oaúudk ;,fha  P ,x y  kï r x i yj   f,i ±laúh yels nj

o fmkajd fokak'

• oaúudk ;,fha 2 2r x y   nj o fmkajkak'

3'
1 1 1

a x i y j   iy 
2 2 2

a x i y j   kï 1a   iy 2a  my;  mßÈ wdl,kh

yd jHdl,kh l< yels nj fmkajkak'

   1 2 1 2 1 2
a a x x i y y j    

   1 2 1 2 1 2
a a x x i y y j    

• fuh  ffoYsl follg  jeä .Kkla i|yd o  fhdod .; yels nj

fmkajkak'

4' a  yd b  hkq wNsY=kH fkdjk yd iudka;r fkdjk ffoYsl folla kï

iy 0a b    u kï muKla  0   iy 0   nj idOkh lsßug

isiqka fhduq lrkak'

5' by; m%;sM, we;=<;a .eg¨ úi£ug isiqkag u`. fmkajkak'
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ksmqK;d uÜgu 1'4 ( ffoYsl .=Ks;h iy wÈY .=Ks;h újrKh lrhs'

ld,Éfþo .Kk ( 04

bf.kqï m, ( 1' ffoYsl foll wÈY .=Ks;h w¾: olajhs'

2' ffoYsl foll wÈY .=Ks;h wÈYhla nj m%ldY lrhs'

3' wÈY .=Ks;fha .=K m%ldY lrhs'

4' wÈY .=Ks;h cHdñ;slj újrKh lrhs'

5' ffoYsl folla w;r fldaKh fidhhs'

6' ksYaY=kH ffoYsl folla ,ïn ùug wjYH;dj meyeÈ,s lrhs'

7' k  úia;r lrhs'

8' ffoYsl foll ffoYsl .=Ks;h w¾: olajhs'

9' ffoYsl .=Ks;fha .=K m%ldY lrhs'

^ffoYsl .=Ks;fha fh§u wfmalaId fkdflf¾'&

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' wÈY .=Ks;h ̂ ;s;a .=Ks;h&

a  iy b  hk ́ kE u ksYaY=kH ffoYsl folla kï iy tajd w;r fldaKh

 0     kï   a  yd b  ys  wÈY .=Ks;h . cosa b a b   f,i w¾:

olajkak' fuh ;s;a .=Ks;h f,i o y÷kajk nj m%ldY lrkak' 0a   fyda

0b   kï . 0a b   fõ'

2' cosa b   hkq wÈYhla nj meyeÈ,s lrkak'

• a b  kï . 0a b   nj iy

• a a  úg  
2 2 . a a a a   nj fmkajkak'

3' î& kHdfoaYH kS;sh  .  . a b b a

îi& ú>gk kS;sh   .    .    . a b c a b a c  

4' a   yd b  hkq ´kE u ksYaY=kH folla kï iy a  yd b  w;r fldaKh 

kï 
.

cos
a b

a b
 

5' a b  kï túg 
2


 

cos 0 

 . 0a b   nj fmkajd fokak'
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6' ffoYsl .=Ks;h ^w¾: ±laùu&

a  iy b  hkq ́ kEu ksYaY=kH ffoYsl folla kï  iy  tajd w;r fldaKh

 0      kï  a  yd b   ys ffoYsl .=Ks;h    sina b a b n 

fõ hk w¾: ±laùu bÈßm;a lrkak'

• fuys n  hkq  a  yd b  wvx.= ;,hg ,ïn jk  yd a  isg b  olajd

bial=remamqjla lrleùfï § tys ;=v .uka lrk ÈYdjg msysá tall

ffoYslhls'

• 0a   fyda 0b   fyda a b∥  kï" túg a b  wNsY=kH ffoYslhla

fõ'

7' ffoYsl .=Ks;fha .=K

• a b b a  

• a b  ys j¾.M, w¾: l:kh idlÉPd lrkak'

igyk ( ffoYsl .=Ks;h we;=<;a .eg¨ wfmalaId fkdflf¾'
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ksmqK;dj 2 ( tal;, n, moaO;s Ndú; lrhs'

ksmqK;d uÜgu 2'1 ( wxY=jla u; l%shdlrk n, úia;r lrhs'

ld,Éfþo .Kk ( 02

bf.kqï m, ( 1' wxY=j ms<sn| ixl,amh úia;r lrhs'

2' n,h ms<sn| ixl,amh úia;r lrhs'

3' n,h hkq ia:dk.; ffoYslhla nj m%ldY lrhs'

4' n,h cHdñ;sl j ksrEmKh lrhs'

5' n,fha udk iy tall y÷kajhs'

6' hdka;%Kfha fhfok úúO wdldrfha n, y÷kajd fohs'

7' ,laIHhl § l%shdlrk tal;, n, moaO;shl iïm%hqla;h úia;r

l r h s'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' wfkl=;a  jia;= yd ÿrj,a iu`. iei£fï § b;d l=vd ñkqï iys; >k

jia;=jla wxY=jla f,i m%dfhda.sl jYfhka i,lkq ,nk nj i|yka lrkak'

• ffioaOdka;slj wxY=jla hkq ialkaOhla we;s wrh fkd.sksh yels ;rï

l=vd jQ f.da,hla f,i w¾: olajkq ,nk neúka" th cHdñ;sl j

,laIHhlska ksrEmKh lrk nj o i|yka lrkak'

2' ksYap, j we;s jia;=jl p,s;h we;s lrk fyda p,kh jk jia;=jl p,s;

iajNdjh fjkia lrk ndysr  ls%hdj n,h f,i y÷kajd fokak'

3' n,hg úYd,;ajhla" l%shdldÍ ,laIHhla iy l%shd f¾Ldjla we;s neúka" th

ia:dk.; ffoYslhla jk nj fmkajd fokak'

4' n,fha  úYd,;ajhg iudkqmd;sl jk È.lska hq;=" n,fha ÈYdjg we¢

ir, f¾Ld LKavhlska n,hla cHdñ;sl j ksrEmKh l< yels nj fmkajd

fokak'

5' n,fha úYd,;ajh  ukskq ,nk tallh ksõgkh (N) nj i|yka lrkak'

n,fha udk 2MLT  nj i|yka lrkak'

6' úúO wdldrfha n,

i. wdl¾IK n,( jia;=jl nr

ii. iam¾Y jk mDIaG w;r wNs,ïn m%;sl%shd

iii. r`t mDIaG w;r m%;sl%shd ^wNs,ïn m%;sls%hd iam¾Y ,laIHfha § fmdÿ

wNs,ïnh Tiafia o >¾IK n,h iam¾Ylhla Tiafia o ls%hd lrhs'&

iv. ;ka;=jl wd;;sh

v. ieye,a¨ o`vqj, f;rmqu fyda wd;;sh

• wd;;sh yd f;rmqu m%;Hdn, f,i y÷kajk nj o i|yka lrkak'

7' ,CIHhla u; n, follska fyda jeä .Kklska fyda we;sjk M,hu we;s

lrk ;ks n,h tu n,j, zziïm%hqla;hZZ f,i y÷kajd fokak'
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ksmqK;d uÜgu 2'2 ( wxY=jla u; l%shdlrk n, foll l%shdj meyeÈ,s lrhs'

ld,Éfþo .Kk ( 04

bf.kqï m, ( 1' n, foll iïm%hqla;h m%ldY lrhs'

2' n, iudka;rdi% kshuh m%ldY lrhs'

3' n,  iudka;rdi% kshuh weiqßka iïm%hqla;h ms<sn| iQ;% ,nd

.kshs'

4' n, iudka;rdi% kshuh Ndú;fhka .eg¨ úi|hs'

5' n,  foll  l%shdj hgf;a ,laIHhla iu;=,s;;dj mej;Su

i|yd wjYH;dj ,shhs'

6' fok ,o n,hla fok ,o  ÈYd follg úfNaokh lrhs'

7' fok ,o n,hla tlsfklg ,ïn ÈYd follg úfNaokh lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' tlu ÈYdjlska wxY=hla u; l%shd lrk n, folla

• úreoaO ÈYdfjka wxY=jla u; l%shd lrk n, folla weiqßka n, foll

iïm%hqla;h meyeÈ,s lrkak'

2' wxY=jla u; l%shd lrk n, foll iïm%hqla;h fiùu ms<sn| n, iudka;rdi%

kshuh bÈßm;a lrkak'

• n, iudka;rdi% kshuh (

,laIHhl § ls%hd lrk n, folla" tu ,laIHh YS¾Ihla jk fia we¢

iudka;rdi%hl tu YS¾Ifha isg we¢ noaO mdo u`.ska úYd,;ajfhka iy

ÈYdfjka ksrEmKh l< úg n, fofla iïm%hqla;h" tlS YS¾Ih yryd

we¢  úl¾Kh  u`.ska  úYd,;ajfhka iy ÈYdfjka ksrEmKh fjhs'

iy

nj fmkajkak'

iïm%hqla;fha úYd,;ajh R  o P  yd R  w;r fldaKh  o fõ' úfYaIfhka"

P Q  úg iïm%hqla;h u`.ska n, fol w;r fldaKh iuÉfþo lrk nj

i|yka lrkak'

   i   P Q,       ii    P  Q  "    iii  0,      iv        

wjia:d idlÉPd lrkak'

  P

>

>

>>  R
Q

 )

2 2 2R P Q 2PQcos  

Qsin
tan 

P Qcos











37

4' wxY=jla u; l%shd lrk n, foll iïm%hqla;h ms<sn| .eg¨ úi£ug isiqka

fhduq lrkak'

5' ,CIHhla u; l%shdlrk n, folla úYd,;ajfhka iudk j m%;súreoaO

ÈYdj,g fõ kï tu n, fofla l%shdj hgf;a wxY=j iu;=,s; j mj;s hehs

lshkq ,efí'

6' n,h ksrEmKh  lrk f¾Ld LKavh úl¾Khla jk iy fok ,o ÈYd fol

Tiafia  noaO mdo msysgk iudka;rdi%h ks¾udKh lsÍfuka tu n,h fok

,o  ÈYd folg úfNaokh lrk wdldrh fmkajd fokak'

fok ,o n,h u`.ska  we;s lrk M,h u fuu úNskak fldgia fyda ixrpl

j,ska o ,nd fok nj ;yjqre lrkak'

7' .eg¨ úi£fï myiqj ;ld n,hla tlsfklg ,ïn ÈYd follg úfNaokh

lrkq ,nk nj i|yka lr tu ixrpl ,nd .kak'

ksmqK;d uÜgu 2'3 ( tal;, n, moaO;shla u.ska wxY=jla u; we;s jk l%shdj úia;r

lrhs'

ld,Éfþo .Kk ( 04

bf.kqï m, ( 1' wxY=jla u; l%shd lrk tal;, n, m%ldY lrhs'

2' n, úfNaokh u.ska ,CIHhl § l%shdlrk tal;, n, ;=kl

fyda jeä .Kkl iïm%hqla;h ;SrKh lrhs'

3' m%ia;dßl l%ufhka ,laIHhl § l%shd lrk n, ;=kl fyda jeä

.Kkl iïm%hqla;h ;SrKh lrhs'

4' wxY=jla u; ls%hd lrk tal;, n, moaO;shla iu;=,s; j mej;Su

i|yd wjYH;d m%ldY lrhs'

5' iu;=,s;;dj i|yd wjYH;dj ,shhs'

6' n, nyq wi%h iïmQ¾K lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' wxY=jla u; l%shd lrk tal;, n, moaO;shla tlsfklg ,ïn wCI folla

Tiafia úfNaokh lsÍfuka ,efnk úNskak fldgiaj, ùÔh ftlHh X

yd Y  kï tys iïm%hqla;h 2 2R X Y   u.ska fokq ,nk nj o

iïm%hqla;h X  ÈYdj iu. idok fldaKh   kï 
Y

tan
X

   nj o

fmkajd fokak'

• fuu m%;sM, Ndú;fhka .eg¨ úi£ug isiqka fhduq lrkak'
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2' wxY=jla u; l%shd lrk n, ;=kl fyda jeä .Kkl iïm%hqla;h ,nd

.ekSu i|yd m%ia;dßl l%uh ^nyq wi% l%uh& bÈßm;a lrkak'

3' wNsY=kH iïm%hqla; ffoYslh R X Y 0i j    nj fmkajkak'

• n, nyq wi%h iïmQ¾K ùu myokak'

4' tlsfklg ,ïn ÈYd follg n, úfNaokfhka ,efnk úNskak ixrplj,

ùÔh  ftlHh Y=kH fõ' tkï X 0  iy Y 0

R X Y 0i j  

X 0,   Y 0  

5' n, nyq wi%hla iïmQ¾K lsÍug isiqkag u`. fmkajkak'
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fojk jdrh
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ksmqK;dj 3 ( j¾.c Y%s; úYaf,aIKh lrhs'

ksmqK;d uÜgu 3'1 ( j¾.c Y%s;hl ,laIK .fõIKh lrhs'

ld,Éfþo .Kk ( 10

bf.kqï m, ( 1' j¾.c Y%s; y÷kajhs'

2' j¾.c Y%s;hla hkak meyeÈ,s lrhs'

3' j¾.c Y%s;hl ,laIK meyeÈ,s lrhs'

4' j¾.c Y%s;hl m%ia;drh w¢hs'

5' j¾.c Y%s;fha m%ia;drfha úúO wdldr úia;r lrhs'

6' j¾.c Y%s;j, Y=kH;dj úia;r lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' 0a   iy ,  ,  a b c  úg   2f x ax bx c    wdldrfha Y%s;hla j¾.c

Y%s;hla f,i y÷kajk nj u;la lrkak''

2' j¾.c Y%s;hla hkq l=ula oehs meyeÈ,s lrkak'

3' ,  ,  ;  0a p q a   úg j¾.c Y%s;h;a    
2

f x a x p q    wdldrhg ,shd

±laúh yels nj fmkajd fokak' fuys 
2

b
p

a
 " 

24

4

ac b
q

a




• x ys úúO w.hka i|yd j¾.c Y%s;fha ,l=K idlÉPd lrkak'

• iuñ;sh idlÉPd lr x p   f¾Ldj yryd Y%s;fha m%ia;dr iuñ;sl

jk nj meyeÈ,s lrkak'

• my; wjia:d i|yd j¾.c Y%s;fha yeisÍu idlÉPd lrkak'

î& 0  úg 0a   iy 0a   wjia:d

îi& 0  úg 0a   iy 0a   wjia:d

îii& 0  úg 0a   iy 0a   wjia:d

fuys hkq   2f x ax bx c    Y%s;fha úfõplh f,i ye|skafjk

w;r 2 4b ac   fõ'

•  
2 2 4

2

b b ac
f x a x

a a

     
      

     
 nj m%ldY lrkak'

• 0a   úg  f x g 0a   ia:dkSh wjuhla o 0a   úg  f x g ia:dkSh

Wmßuhla o we;s nj meyeÈ,s lrkak'
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4' 0a   iy 0a   i,ld 2 4 0b ac  " 2 4 0b ac   iy 2 4 0b ac 

wjia:d i|yd j¾.c Ys%;j, m%ia;dr we£ug isiqka fhduq lrkak'

5' isiqka  úiska  w¢k ,o m%ia;dr weiqfrka j¾.c Y%s;fha .=K wjOdrKh

lrkak'

6' • j¾.c Y%s;hl Y=kH;dj úia;r lrkak'

• j¾.c Y%s;h wdY%s; .eg¨ úi£ug isiqka fhduq lrkak'

20,  4 0a b ac  

20,  4 0a b ac   20,  4 0a b ac  

20,  4 0a b ac  
20,  4 0a b ac  

20,  4 0a b ac  
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ksmqK;d uÜgu 3'2 ( j¾.c iólrKhl uQ, újrKh lrhs'

ld,Éfþo .Kk ( 15

bf.kqï m, ( 1' j¾.c iólrKh hkq l=ula ±hs y÷kajhs'

2' j¾.c iólrKhl uQ, fidhhs'

3' j¾.c iólrKhl uQ,j, ftlHh iy .=Ks;h tys ix.=Kl

weiqfrka m%ldY lrhs'

4' j¾.c iólrKhl uQ,j, iajNdjh úia;r lrhs'

5'  iy   iys; iuñ;Sh m%ldYk uQ, jk mßÈ jQ j¾.c iólrK

fidhhs'

6' j¾.c Y%s; yd j¾.c iólrK we;=<;a .eg¨ úi|hs'

7' uQ, fjk;a wdldrj,g mßKdukh lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' 0 a  , ,  ,   a b c jk 2 0ax bx c    wdldrfha iólrKhla j¾.c

iólrKhla f,i ye|skafjk nj m%ldY lrkak'

• 0a   , ,a b c  jk j¾.c Y% s;fha Y=kH ,laIH ,nd fok
2 0ax bx c    tys uQ, f,i ye¢kafjk nj m%ldY lrkak'

2' j¾.c iólrKhlg m%Nskak uq, follg jvd jeä .Kkla ;sìh fkdyels

nj idOkh lrkak'

• tu uq,   yd   kï

2 24 4
,    

2 2

b b ac b b ac

a a
a b
     
   nj fmkajkak'

3' 2 0ax bx c    iólrKfha uQ,  iy   kï 
b

a
 


    iy 

c

a
  .

nj fmkajkak'

4' 2 4 0b ac  " 2 4 0b ac  iy 2 4 0b ac   ùu  wkqj j¾.c iólrKfha

uQ, ;d;a;aúl m%Nskak fyda ;d;a;aaúl iumd; fyda w;d;a;aúl fyda jk nj

fmkajkak'

• fuys úf,dauh o i;H nj fmkajkak'

j¾.c iólrKh  uQ,  ;d;a;aúl ùu i|yd wksjd¾h yd m%udKj;a

wjYH;djh  2 4 0b ac  ùu nj meyeÈ,s lrkak'

• 2 4b ac   g  2 0ax bx c    iólrKfha úfõplh  hhs lshkq

,nk nj mjikak'
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• uQ, fol u Ok ùu" uQ, fol u RK ùu" tla uQ,hla Ok iy wfkla

uQ,h RK ùu" tla uQ,hla Y=kH ùu hk wjia:d j¾.c iólrKhl

ix.=Kl u`.ska ,nd.kak'

5' 2 0ax bx c    iólrKfha uQ,   iy   kï    iy   ys iuñ;Sh

m%ldYk uQ, jk iólrK ,nd .kak'

  2 2,i  

  3 31, 1ii   

  ,iii
 

 
 hkdÈh

• j¾.c iólrK follg fmdÿ uQ,hla ;sîu i|yd wjYH;dj idlÉPd

lrkak'

6' j¾.c iólrK wdY%s; iqÿiq .eg¨ úi£u i|yd isiqka fhduq lrkak'

7' iqÿiq  mßKduh  Ndú; lr uQ,j, iuñ;sl m%ldYk uQ, jk iólrK

fiùug isiqka fhduq lrkak'
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ksmqK;dj 12 ( m%;sf,dau ;%sfldaKñ;sl Y%s; yd ne÷Kq .eg¨ úi|hs'

ksmqK;d uÜgu 12'1 ( m%;sf,dau ;%sfldaKñ;sl Y%s; meyeÈ,s lrhs'

ld,Éfþo .Kk ( 02

bf.kqï m, ( 1' m%;sf,dau ;%sfldaKñ;sl Y%s; w¾: olajhs'

2' m%;sf,dau ;%sfldaKñ;sl Y%s;j, jiu yd mrdih m%ldY lrhs'

3' m%Odk w.hhka y÷kd .kshs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' siny x  kï y  § we;s úg x ys w.h f,i 1sinx y  ±laúh yels nj iy

1sinx y  Y%s;hla fkdjk nj myod fokak'

kuq;a siny x ys jiu iSud lsÍfuka th Y%s;hla f,i ielish yels h'

2' fuys sin x ys jiu idudkHfhka 
2 2

x
 

   g iSud lrhs'

x  yd y  w;=reudre  lsÍfuka  1siny x  f,i o ±laúh yels h' fuys

1 1x    iy  
1sin

2 2
x

 
   fõ'

• tf,i u" 10 cos x p   jk mßÈ 1cosy x  w¾: ±lafjk nj

meyeÈ,s lrkak'

3' 1tany x  o w¾: olajd tys 
1tan

2 2
x

 
   jk jiug wh;a w.hka

tys m%Odk w.hka nj meyeÈ,s lrkak'

1sin  ;y x jiu  1,1 mrdih ,
2 2

  
  

1cos  ;y x jiu  1,1 mrdih  0,

1tan  ;y x jiu  ,  mrdih ,
2 2

  
 
 
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ksmqK;d uÜgu 12'2 ( m%;sf,dau ;%sfldaKñ;sl Y%s; cHdñ;sl j ksrEmKh lrhs'

ld,Éfþo .Kk ( 02

bf.kqï m, ( 1' m%;sf,dau ;%sfldaKñ;sl Y%s;j, m%ia;dr w¢hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' my; Y%s;j, m%ia;dr w¢kak'

tajdfha jiu iy mrdih m%ldY lrkak'

1siny x " 1cosy x " 1tany x

ksmqK;d uÜgu 12'3 ( m%;sf,dau ;%sfldaKñ;sl Y%s; yd ne÷Kq  .eg¨ úi|hs'

ld,Éfþo .Kk ( 04

bf.kqï m, ( 1' ir, m%;sf,dau ;%sfldaKñ;sl Y%s; wdY%s; .eg¨ úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' m%;sf,dau  ;%sfldaKñ;sl  Y%s; we;=<;a ir, .eg¨ úi£ug isiqka fhduq

lrkak'



47

ksmqK;dj 11 ( ;%sfldaKñ;sl .eg¨ úi£u i|yd ihska kS;sh iy

fldaihska kS;sh  fhdod .kshs'

ksmqK;d uÜgu 11'2 ( ihska kS;sh iy fldaihsk kS;sh Ndú;fha fhdojhs'

ld,Éfþo .Kk ( 06

bf.kqï m, ( 1' ihska kS;sh idOkh lrhs'

2' fldaihsk kS;sh idOkh lrhs'

3' ihska kS;sh yd fldaihska kS;sh we;=<;a .eg¨ úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1'
sin sin sin

a b c

A B C
   hk ihska kS;sh ;%sfldaK j¾. ;=k i|yd idOkh

lrkak'

2' fldaihska kS;sh

2 2 2 2  cosa b c bc A  
2 2 2 2  cosb a c ac B  
2 2 2 2  cosc a b ab C    ;%sfldaK j¾. ;=k i|yd u idOkh lrkak'

3' m%udKj;a o;a; § we;s úg ;%sfldaKj, fldaKj, úYd,;ajh fyda mdoj,

È. ks¾Kh lsÍï we;=<;a .eg¨ úi£ug isiqka fhduq lrkak'

• ;%sfldaKj, ,laIK we;=<;a .eg¨ úi£ug isiqka fufyhjkak'
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ksmqK;dj 13 ( Y%s;hl iSudj kS¾Kh lrhs'

ksmqK;d uÜgu 13'1 ( Y%s;hl iSudj meyeÈ,s lrhs'

ld,Éfþo .Kk ( 02

bf.kqï m, ( 1' iSudj hkafkys woyi meyeÈ,s lrhs'

2' Y%s;hl iSud fkdmj;sk wjia:d fjka lr olajhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' x  úg x ys w.h mßfïh ixLHdjlg iudk fkdù zza ZZ kï  mßfïh

ixLHdjla lrd <`.d jk úg Y%s;fha yeisÍu idlÉPd lrkak'

2'  lim  
x a

f x


 fkdmj;sk wjia:d meyeÈ,s lr ,CIHhl § Y%s;hl  iSudj iy

tu ,CIHfha § Y%s;fha w.h w;r fjki WodyrK u`.ska fmkajd fokak'

m%dia;dßl j o meyeÈ,s lrkak'

ksmqK;d uÜgu 13'2 ( iSud ms<sn| m%fïhh yiqrejhs'

ld,Éfþo .Kk ( 03

bf.kqï m, ( 1' iSud ms<sn| m%fïhhka m%ldY lrhs'

2' iSud ms<sn| m%fïhh Ndú;fhka .eg¨ úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' f  yd g  hkq  x a  jk úg iSudjla mj;sk Y%s; hehs Wml,amkh

lrkak' fuys a  ;d;a;aúl ixLHdjls' my; m%fïh m%ldY lrkak'

1' k  ksh;hla úg  f x k  hehs .ksuq

túg  lim
x a

f x k


  fõ'

2' k  ksh;hla úg    lim lim  
x a x a

kf x k f x
 

  fõ'

3'        lim lim  lim
x a x a x a

f x g x f x g x
  

    

4'        lim . lim .lim
x a x a x a

f x g x f x g x
  

  

5'  lim 0
x a

g x


  kï 
 
 

 

 

lim
lim

lim
x a

x a

x a

f xf x

g x g x






 
 

 

6'    lim  lim   ;  
nn

x a x a
f x f x n

 

      


7'     0f x   úg     lim lim   ;   n n
x a x a

f x f x n
 

 
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8' ish¨ x  i|yd f  nyqmo Y%s;hla úg"    lim  
x a

f x f a




9' a  we;=<;a m%dka;rhl x a  ys§ yer" ish¨ x  i|yd    f x g x

kï" túg    lim  lim
x a x a

f x g x
 



by; m%fïh idOkh lsÍu wfmaCId fkdflf¾'

2' WodyrK u.ska by; m%fïhhka Ndú;fhka .eg¨ úi|k wdldrh meyeÈ,s

lrkak'

ksmqK;d uÜgu 13'3 ( .eg¨ úi£u i|yd   1lim
n n

n

x a

x a na
x a





 
  iSudj Ndú; lrhs'

ld,Éfþo .Kk ( 03

bf.kqï m, ( 1' n  mßfïh ixLHdjla úg   1lim
n n

n

x a

x a na
x a





 
  nj idOkh

lrhs'

2'  by; m%;sM,h Ndú;fhka iSud we;=<;a .eg¨ úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' Ok ksÅ, n  i|yd by; m%fïhh idOkh lr RK ksÅ, n  i|yd th

wfmdaykh lrkak' bkamiq ´kE u n  mßfïh ixLHdjla i|yd by;

m%fïhh i;H nj idOkh lrkak'

2' iqÿiq .eg¨ úi£ug isiqka fhduq lrkak'

ksmqK;d uÜgu 13'4 ( .eg¨ úi¢ug  
0

sinlim 1
x

x
x

  iSudj Ndú; lrhs'

ld,Éfþo .Kk ( 03

bf.kqï m, ( 1' iekaâúÉ m%fïhh m%ldY lrhs'

2'  
0

sinlim 1
x

x
x

  m%;sM,h idOkh lrhs'

3' by; m%;sM,h Ndú;fhka .eg¨ úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' a  wh;a újD; m%dka;rhl"  a  we;=<;a jk fyda fkdjk fyda fia ish¨ x

w.hka i|yd      f x h x g x   iy    lim lim
x a x a

f x g x
 

   kï túg

lim ( )
x a

h x l


  fõ' fuu m%fïhfha idOkh wjYH fkdfõ'
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2'
0

sin
lim 1
x

x

x
  ^ x f¾ähkj,ska uek we;& m%ldY lrkak'

x  f¾ähkj,ska uek we;s úg 
0

sin
lim 1
x

x

x
   nj cHdñ;sl l%uhlska

idOkh lrkak' by; m%;sM,h Ndú;fhka 
0

sin
lim 1
x

x

x
  nj wfmdaykh

lrkak'

3' iqÿiq .eg¨ úi£ug isiqka fhduq lrkak'

ksmqK;d uÜgu 13'5 ( tal md¾Yaúl iSud újrKh lrhs'

ld,Éfþo .Kk ( 02

bf.kqï m, ( 1' tal md¾Yaúl iSud újrKh lrhs'

2' fok ,o ;d;a;aúl ixLHdjl § fok ,o Y%s;hl tal md¾Yaúl

iSud fidhhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1'  lim  
x a

f x


"  lim
x a

f x


 idlÉPd lrkak'

2' m%ia;dr Ndú;fhka 
0

1
lim
x x

   iy 
0

1
lim
x x

   nj isiqkag ;yjqre lrkak'

jiu f,i  0        i,lkak'

3' x a "  f x    iy x a  úg  f x    jeks iSud wkka;

iSud yd talm¾Yúl iSud ^ju;a fyda ol=K;a fyda& f,i ye|skafõ'

x    úg  f x  ys iSudj mßñ; fyda wmßñ; fyda  jk wjia:d y÷kd

.kak'

ksmqK;d uÜgu 13'6 ( wkka;fha § iSudj fidhd mßfïh Y%s;j, iSudj fiùu i|yd th

Ndú; lrhs'

ld,Éfþo .Kk ( 02

bf.kqï m, ( 1' x  wmßñ; w.hla lrd t<fUk úg iSudj mj;sk fyda fkdmj;sk

wjia:d fjka lr olajhs'

2' ;sria iam¾fYdakauqL meyeÈ,s lrhs'
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bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1'  P x  yd  Q x  hkq ud;% ms<sfj<ska n  yd m  jk nyqmo jk úg 
 
 

P
lim

Qx

x

x

iy 
 
 

P
lim

Qx

x

x  iSudj,  Q 0x   

 i n m

 ii n m

 iii n m   wjia:d  iqÿiq  WodyrK  u.ska  fjk fjk u idlÉPd

lrkak'

fuu iSud wkka;fha § iSud f,i y÷kajk nj m%ldY lrkak'

2'  lim  
x

f x


   ̂   mßñ; ixLHdjls&  úg ;sria iam¾fYdakauqL we;s jk nj

meyeÈ,s lrkak'

ksmqK;d uÜgu 13'7 ( wkka; iSud újrKh lrhs'

ld,Éfþo .Kk ( 01

bf.kqï m, ( 1' isria iam¾fYdakauqL meyeÈ,s lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1'  
 
 

p x
f x

q x
  hehs .ksuq'  q x ys Y=kHhla a  hehs .ksuq' túg"

 lim  
x a

f x


   iy  lim  
x a

f x


   jkafka ±hs mßlaId lrkak'

igyk (  q x  i|yd Y=kH lsysmhla we;akï  f x  i|yd isria

iam¾fYdakauqL lsysmhla mj;S'  q x  i|yd Y=kHhla fkdmj;S

kï  f x  i|yd isria iam¾fYdakauqL ke;'

ksmqK;d uÜgu 13'8 ( ,CIHhl § ika;;sl;dj újrKh lrhs'

ld,Éfþo .Kk ( 02

bf.kqï m, ( 1' ,CIHhl ika;;sl;dj WodyrK Ndú;fhka meyeÈ,s lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' lim ( ) lim ( ) lim ( ) ( )
x a x a x a

f x f x f x f a
   

    kï"  túg x a ys § Y% s;h

ika;;sl fõ hkak meyeÈ,s lrkak'
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ixhqla; .Ks;h -  II

ksmqK;dj 2 ( tal;, n, moaO;s Ndú; lrhs'

ksmqK;d uÜgu 2'4 ( tal;, n, ;=kl l%shdj hgf;a wxY=jl iu;=,s;;dj úia;r lrhs'

ld,Éfþo .Kk ( 05

bf.kqï m, ( 1' wxY=jla u; l%shd lrk tal;, n, ;=kl iu;=,s;;dj úia;r

lrhs'

2' tal;, n, ;=kla hgf;a wxY=jla iu;=,s; j mej;Su i|yd

;sìh hq;= wjYH;d m%ldY lrhs'

3' ,CIHhl § l%shd lrk tal;, n, ;=kl iu;=,s;;d j i|yd jQ

n, ;%sfldaK kshuh m%ldY lrhs'

4' n, ;%sfldaK kshufha úf,dauh m%ldY lrhs'

5' ,CIHhl § l%shd lrk tal;, n, ;=kl iu;=,s;;d j i|yd

,dñf.a m%fïhh m%ldY lrhs'

6' ,dñf.a m%fïhh idOkh lrhs'

7' ,CIHhl § l%shd lrk n, ;=kl iu;=,s;;d j we;=<;a .eg¨

úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' wxY=jla u; l%shd lrk n, moaO;shla hgf;a wxY=jla iu;=,s; kï iïm%hqla;

n,h Y=kH fõ'

2' n, ;=kl l%shdldß;ajh hgf;a wxY=jla iu;=,s;;djfha mej;Sug kï" bka

´kE u n, foll iïm%hqla;h ;=kajk n,hg úYd,;ajfhka iudk

ÈYdfjka m%;súreoaO úh hq;=hs'

3' n, ;%sfldaK kshuh

wxY=jlaa u; l%shd lrk tal;, n, ;=kla úYd,;ajfhka yd ÈYdfjka

;%sfldaKhl wkqms<sfj<ska .; mdo u.ska ksrEmKh l< yels kï" tu n,

;=k hgf;a wxY=j iu;=,s;;djfha mj;S'

n, ;%sfldaK kshuh idOkh lrkak'

4' n, ;%sfldaK kshufha úf,dauh

wxY=jla u; l%shd lrk tal;, n, ;=kla hgf;a wxY=jla iu;=,s;;djfha

mj;S kï" tu n, ;=k ;%sfldaKhl wkqms<sfj<ska .;a mdo Tiafia

úYd,;ajfhka yd ÈYdfjka ±laúh yelsh'

• n, ;%sfldaK kshufha úf,dauh idOkh lrkak'

• n, ;%sfldaK kshuh yd tys úf,dauh Ndú;fhka .eg¨ úi¢ug isiqka

fhduq lrkak'
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5' ,dñf.a m%fïhh

,CIHhla u; l%shd lrk n, ;=kla iu;=,s;;djfha mj;S kï" ta tla tla

n,fha úYd,;ajh wfkla n, fol w;r fldaKfha ihskhg wkqf,dau j

iudkqmd;sl fõ'

6' ,dñf.a m%fïhh idOkh lrkak'

7' n, ;%sfldaK kshuh yd tys úf,dauh iy ,dñf.a m%fïhh Ndú;fhka

.eg¨ úi£ug isiqka fhduq lrkak'

ksmqK;d uÜgu 2'5 ( oDV jia;=jla u; l%shd lrk tal;, n,j, iïm%hqla;h úia;r

lrhs'

ld,Éfþo .Kk ( 04

bf.kqï m, ( 1' oDV jia;=j úia;r lrhs'

2' n, iïfm%aIH;d uQ,O¾uh m%ldY lrhs'

3' n,hl W;a;drKh iy N%uKh meyeÈ,s lrhs'

4' ,CIHhla jgd n,hl >Q¾Kh w¾: olajhs'

5' >Q¾Kfha udk iy tall m%ldY lrhs'

6' >Q¾Kfha fN!;sl woyi meyeÈ,s lrhs'

7' ,CIHhla jgd n,hl >Q¾Kfha úYd,;ajh iy tys ÈYdj fidhhs'

8' ,CIHhla jgd n,hl >Q¾Kfha úYd,;ajh cHdñ;sl j ksrEmKh

lrhs'

9' tal;, n, moaO;shl ;,fha ,CIHhla jgd n,j, >Q¾Kj,

ùÔh ftlHh ks¾Kh lrhs'

10' n, moaO;shl >Q¾Kh ms<sn| idOdrK uQ,O¾uh Ndú; lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' ´kEu úYd,;ajhlska hq;a ndysr n,hla fhÿj o ́ kE u ,CIH folla w;r

ÿr fkdfjkia j mj;sk jia;=jla oDV jia;=jla f,i úia;r lrkak'

,  ,  P Q R  n, ;=k hgf;a

wxY=j iu;=,s; fõ kï túg

= 
sin sin sin

P Q R

  


Q P

R





>>

>

Q P

R



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2' oDV jia;=jla u; l%shd lrk n,hla tys l%shd f¾Ldfõ ́ kE u ,CIHhl §

l%shd lrkafka hehs ie,lsh yels nj myokak'

;j o by; ixisoaêh n, iïfm%aIKh f,i y÷kajk nj meyeÈ,s lrkak'

3' n,hlska ir, f¾Çh p,s;hla fuka u N%uKhla o we;s úh yels nj

fmkajd fokak'

4' zz,CIHhla jgd n,hl >Q¾Kh hkq n,fha úYd,;ajh iy tu ,CIHfha

isg n,fha l%shd f¾Ldjg we;s ,ïn ÿfrys .=Ks;h fõ'Zz hk w¾: ±laùu

bÈßm;a lrkak'

5' >Q¾Kfha udk 2 2ML  T  iy tys tall Nm  nj fmkajkak'

6' oDV jia;=jla u; ndysr n,hl l%shdfõ m%;sM,hla f,i lsishï ,CIHhla

jgd N%uKh ùug m%jK;d ñkqula  f,i >Q¾Kh ms<sn| ixl,amh

f.dvk`.kak' ^oaúudk wjia:d i|yd muKs&

• fuu >Q¾Kh u.ska uefkkafka tu ,CIHh iy n,fha l%shd f¾Ldj

u.ska ks¾Kh flfrk ;,hg ,ïn f¾Ldjla jgd yerjqï M,hla nj

isiqkag wjfndaO lr fokak'

7' >q¾Kfha w; ̂ wNsÈYdj& olaIsKdj¾; j fyda jdudj¾; j fyda ie,lsh yels

wjia:d wdo¾Ykh lrkak'

• ,l=Kq  iïuq;shg  wkqj jdudj¾; >Q¾Kh Ok f,i o olaIsKdj¾;

>Q¾Kh RK f,i o i,lkq ,nk nj myod fokak'

<
1F 1d

O

O  ,CIHh jgd 1F  n,fha >Q¾Kh 1 1= F d

<

O

2F

2d

O ,CIHh jgd 2F  n,fha >Q¾Kh 2 2= F d

2 2= F  d

2 2= F d 



O
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8' úYd,;ajfhka ÈYdfjka iy msysàfuka AB


 u.ska ksrEmKh jk  úYd,;ajh

F  jQ n,hl O  ,CIHh jgd >Q¾Kfha úYd,;ajh OAB ;%sfldaKfha

j¾.M,h fuka fo.=Khla jk nj meyeÈ,s lrkak'

9' fok ,o tal;, n, moaO;shlg wh;a n,j, ;,fha ,CIHhla jgd >Q¾Kj,

ùÔh ftlHh fiùfï .eg¨ úi¢ug isiqka fhduq lrkak'

10' tal;, n, moaO;shla u; l%shd lrk ;,fha msysá ,CIHhla jgd tu

n,j, >Q¾Kj, ùÔh ftlHh" tu n, moaO;sfha iïm%hqla;h tu ,CIHh

jgd we;s lrk >Q¾Khg iudk nj m%ldY lrkak' ^idOkh wfmaCId

fkdflf¾&

• iqÿiq WodyrK u.ska meyeÈ,s lrkak'

• >Q¾Kh wdY%s; .eg¨ úi¢ug isiqka fufyhjkak'

ksmqK;d uÜgu 2'6 ( oDV jia;=jla u; l%shd lrk iudka;r tal;, n, foll m,h

úia;r lrhs'

ld,Éfþo .Kk ( 06

bf.kqï m, ( 1' oDV jia;=jla u; l%shd lrk iudka;r fkdjk n, foll

iïm%hqla;h Ndú; lrhs'

2' oDV jia;=jla u; l%shd lrk iudka;r n, foll iïm%hqla;h

Ndú; lrhs'

3' oDV jia;=jla u; l%shd lrk n, foll iu;=,s;;dj i|yd

;sìh hq;= wjYH;d m%ldY lrhs'

4' n, hq.auh úia;r lrhs'

5' n, hq.auhl nuk; úia;r lrhs'

6' n, hq.auhl >Q¾Kfha úYd,;ajh .Kkh lrhs'

7' n, hq.auhl >Q¾Kh" >Q¾Kh .kq ,nk ,laIHfhka iajdh;a;

nj m%ldY lrhs'

8' tal;, n, hq.au folla ;=,H ùug wjYH;dj m%ldY lrhs'

9' tal;, n, hq.au folla iu;=,s; ùug wjYH;d m%ldY lrhs'

10' tal;, n, hq.au folla ixfhdack lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' n, fol iudka;r fkdjk úg" n, fol tla ,CIHhl § yuq jk neúka

tajdfha iïm%hqla;h fiùug n, iudka;rdi% kshuh fhÈh yels wdldrh

fmkajd fokak'
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2' tlsfklg iudka;r f¾Ld Tiafia l%shd lrk n," iudka;r n, f,i

y÷kajkak'

• iudka;r n, folla tl u ÈYdjg l%shd lrk úg" tajd icd;Sh n,

jYfhka o" m%;súreoaO w;g l%shd lrk úg úcd;Sh n, jYfhka o

ye|skafjk nj o m%ldY lrkak'

• n, iudka;rdi% kshuh u`.ska tajdfha iïm%hqla;h fidhd .; fkdyels

nj meyeÈ,s lrkak'

• icd;Sh n, fol  P  iy Q  o  iïm%hqla;h R   o  tajdfha ls%hd

f¾Ldj,ska lsishï ir, f¾Ldjla ms<sfj<ska A, B  iy C  ,laIHj,

§ fþokh fõ kï o"  wjia:d fofla § u P.AC Q.BC  jk nj o

m%ldY lrkak'

P  yd Q  n, fol icd;Sh kï R P Q   nj o

P  yd Q  n, fol úcd;sh kï

 P  Qa   kï R P Q   nj o

 P  Qb   kï R Q P   nj o

P Q

A C B

R
R Q

A BC

   P AC Q BC

P > Q P < Q

   P AC Q BC

P

A C

Q

B

R = P - Q
P.AC=Q(BC)

R

P

A C

Q

B

R = Q - P
P(AC)= Q(BC)

R
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3' oDV jia;=jla  u; l%shd lrk n, folla iu;=,s; ùug n, fol tal

f¾Çh o úYd,;ajfhka iudk iy ÈYdfjka m%;súreoaO o úh hq;= nj

fmkajd fokak'

4' úYd,;ajfhka iudk m%;súreoaO ÈYdj,g l%shd lrk" tal f¾Çh fkdjk

iudka;r n, follska n, hq.auhla iukaú; jk nj y÷kajd fokak' fï

wjia:dfõ § n, foflys  ffoYsl ftlHh Y+kH jk nj o ´kE u

,laIHhla jgd n, foflys >Q¾Kj, ùÔh ftlHh ksYaY+kH nj o fmkajd

fokak' tneúka W;a;drK p,s;hla we;s fkdjk nj;a yerjqï M,hla

muKla we;s nj;a fmkajd fokak'

5' n, hq.auhl nuk; meyeÈ,s lrkak'

6' hq.aufha ;,fha jQ ́ kE u ,laIHhla jgd n, hq.auhl >Q¾Kh" n, hq.auh

idok tla n,hl úYd,;ajfha;a n, fofla l%shd f¾Ld w;r ,ïn ÿf¾;a

.=Ks;h jk nj fmkajd fokak'

,l=Kq iïuq;sh wkqj jdudj¾; >Q¾Kh Ok f,i o olaIsKdj¾; >Q¾Kh

RK f,i o i,lk nj i|yka lrkak'

7'

n, foflys O jgd >Q¾Kh
1 2F Fd d   

1 2F( ) Fd d d   

• hq.aufha ;,fhys fjk;a ´kE u ,laIHhla jgd o by; >Q¾Kh u

,efnk nj fmkajd fokak'

 < <

F

F

 <

 <

F

F

d d

F d 
F  dn, hq.aufha >Q¾Kh  F d         n, hq.aufha >Q¾Kh    

F d 

d

F F

d 1

O
d 2

d

F F

d 2

O

d 1
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8' iudk >Q¾K iys; ̂ tl u úYd,;ajh iy tl u w; we;s& tal;, n, hq.au

follska oDV jia;=jla u; tl u N%uK M,h we;s lrk neúka tajd ;=,H

fõ'

9' tl u úYd,;ajh iy m%;súreoaO w; we;s n, hq.au folla oDV jia;=jla u;

tl úg fh¥ úg N%uK M,h Y+kH jk neúka u n, hq.au fol tlsfklska

ix;=,kh jk nj fmkajd fokak'

10' n, hq.au folla fyda jeä .Kkla fyda ixfhdackfha § ,l=Kq iïuq;sh

fhdod f.k tajdfha >Q¾Kj, ùÔh ftlHh .; hq;= nj fmkajd fokak'

ksmqK;d uÜgu 2'7 ( oDV jia;=jla u; l%shd lrk tal;, n, moaO;shla úYaf,aIKh

lrhs'

ld,Éfþo .Kk ( 08

bf.kqï m, ( 1' n, hq.auhl yd tys ;,fha l%shd lrk ;ks n,hl ixfhdackhla

;ks n,hlg W!kkh lrhs'

2' hï ,laIHhl § ls%hd lrk ;ks n,hla" fjk;a ,laIHhl §

ls%hd lrk ;ks n,hlg yd hq.auhlg ;=,H jk nj fmkajhs'

3' ´kE u tal;, n, moaO;shla idOdrK jYfhka tu ;,fha

f;dard.;a O uQ, ,laIHhl § ls%hd lrk ;ks n,hlg iy G

hq.auhlg W!kkh lrhs'

4' tal;, n, moaO;shl iïm%hqla;fha úYd,;ajh" ÈYdj iy l%shd

f¾Ldfõ msysàu fidhhs'

5' tal;, n, moaO;shla fok ,o ,CIHhl § l%shd lrk ;ks

n,hlg W!kkh lrhs'

6' î& tal;, n, moaO;shla ;ks n,hlg muKla W!kkh ùu

i|yd wjYH;d m%ldY lrhs'

îi& tal;, n, moaO;shla n, hq.auhlg muKla W!kkh úu

i|yd wjYH;d m%ldY lrhs'

îii& tal;, n, moaO;shla iu;=,s; ùu i|yd wjYH;d m%ldY

lrhs'

7' tal;, n,j, l%shdldß;ajh hgf;a oDV jia;=j, iu;=,s;;dj

wdY%s; .eg¨ úi|hs'
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bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' G  >Q+¾Khla iys; hq.auhla iy tys ;,fha l%shd lrk R ;ks n,hlaa tu

n,fha l%shd ,laIHfha isg 
G

R
 ÿrlska l%shd lrk R g iudk yd iudka;r

jQ n,hlg ;=,H jk nj fmkajkak'

G p.R

G
p

R





2' P kï  ,CIHfha §  l%shd lrk F  n,hla Q  ,CIHhl § l%shd lrk F

n,hlg;a G F d   >Q¾Kh iys; n, hq.auhlg;a ;=,H jk nj fmkajd

fokak' ^fuys d hkq n, foflys l%shd f¾Ld w;r ,ïn ÿrhs&

3' tal;, n, moaO;shla  O  uQ, ,CIHhl § l%shd lrk R  ;ks n,hlg;a

>Q¾Kh G jk hq.auhlg;a W!kkh jk wdldrh ldàishdkq ;,hl we|

fmkajd fokak'

A A B B

R R
R

R

R

G
G

A
R

R

-R

B

p





F
d

P
Q

F

F

G


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 ,r r rP x y  ys § l%shd lrk  ,r r rF X Y  tal;, n, moaO;sh i,luq'

fuys 1,  2,  3,  ... r n   fõ'

  
1 1

1 1

R F X Y   

X   Y

 X Y

n n

r r r
r r

n n

r r
r r

i j

i j

i j

 

 

  

   
    
   

 

 

 

4' R ys  úYd,;ajh

2 2R X Y 

R iïm%hqla;h x -wlaIh iu. idok fldaKh   kï 
1 Y

tan
X

   
  

 
 iy

1

G ( Y X )
n

r r r r
r

x y


  jdud¾;j l%shd f¾Ldfõ iólrKh G Y X 0x y  

nj ,nd .kak'

5' th ;,h u;  P ,x y  ,laIHhl § l%shd lrk 1R   ;ks n,hlg yd 1G

hq.auhlg W!kkh l< yels nj fmkajkak'

6' 1R R iy 1G G Y Xx y    ,nd .kak'

tlu ;,fha jQ tal;, n, moaO;s folla tlsfklg ;=,H ùu i|yd my;

i|yka wksjd¾h yd m%udKj;a wjYH;d bÈßm;a lrkak'

tlu ;,fha jQ tal;, n, moaO;s fol fjk fjk u OX  yd OY  jQ

tlsfklg ,ïn ÈYd folla Tiafia úfNaokh l< úg ixrplj, ùðh

ftlHh iudk ùu'

1X X " 1Y Y  fuys X  yd Y hkq tla n, moaO;shla OXyd OYTiafia

ixrplj, ùðh ftlHhka o 1X  yd 1Y  hkq wfkla n, moaO;sfha tu

ÈYdj,g jQ ixrplj, ùðh ftlHh fõ'

O

Y
r

X
rP

r
(X

r
,
 
Y

r
)

x

y
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;,fha jQ ́ kE u  ,  h k  ,laIHhla jgd n, moaO;s" foflys >Q¾Kj, ùðh

ftlHh 1 1
1 2G  , G  kï 1 1

1 2G   G  fõ' fuys 
1

X X
n

r
r

   iy 
1

Y Y
n

r
r

 

7' tal;, n, moaO;shla OuQ, ,CIHfha § l%shd lrk R=X Yi j ;ks

n,hlg iy >Q¾Kh G  jQ hq.auhlg W!kkh l< úg"

î& R 0  ^tkï X  iy Y hk foflka wvq jYfhka tllaj;a Y=kH

fkdúh hq;=hs&

G 0  úg uQ, ,CIHh yryd hk ;ks n,hlg o G 0  úg fjk;a

,CIHhl § l%shd lrk ;ks n,hlg o W!kkh jk nj fmkajd

fokak'

îi& by; tal;, n, moaO;shla hq.uhlg W!kkh ùug" tal;, n,

moaO;sfha R 0  ^tkï X 0  iy Y 0 & iy G 0  úh hq;= nj

fmkajd fokak'

îii& tal;, n, moaO;sh iu;=,s; ùug tal;, n, moaO;sh O  uQ, ,CIHfha

§ l%shd lrk  ;ks n,hlg iy >Q¾Kh G  jQ hq.auhlg W!kkh l<

úg R 0  ^tkï X 0  iy Y 0 & iy  G 0  úh hq;= nj fmkajd

fokak'

tla tla ;;a;aj i|yd iqÿiq WodyrK iy .eg¨ idlÉPd lrkak'
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ksmqK;dj 3 ( ;,hl isÿjk p,s; wjia:d úia;r lsÍug

ksõfgdakshdkq wdlD;sh fhdod .kshs'

ksmqK;d uÜgu 3'1 ( ir, f¾Ldjla Tiafia isÿjk p,s;h ms<sn| .eg¨ úi§ug m%ia;dr

Wmfhda.S lr.kshs'

ld,Éfþo .Kk ( 08

bf.kqï m, ( 1' ÿr iy fõ.h w¾: olajhs'

2' ÿfrys yd fõ.fhys udk iy tall m%ldY lrhs'

3' uOHl fõ.h w¾: olajhs'

4' laIKsl fõ.h w¾: olajhs'

5' taldldr fõ.h w¾: olajhs'

6' fõ.fha udk iy iïu; tall m%ldY lrhs'

7' ÿr iy fõ.h wÈY rdYs nj m%ldY lrhs'

8' ir, f¾Ldjla u; p,kh jk wxY=jl msysgqï LKavdxlh

w¾: olajhs'

9' úia:dmkh w¾: olajhs'

10' úia:dmkfha udk yd tall m%ldY lrhs'

11' uOHl m%fõ.h w¾: olajhs'

12' laIKsl m%fõ.h w¾: olajhs'

13' taldldr m%fõ.h w¾: olajhs'

14' m%fõ.fha udk iy  tall m%ldY lrhs'

15' úia:dmk-ld, m%ia;dr w¢hs'

16' ,laIH folla w;r uOHl m%fõ.h úia:dmk-ld, m%ia;dr

Ndú;fhka fidhhs'

17' úia:dmk-ld, m%ia;dr Ndú;fhka  ,laIHhl § laIKsl m%fõ.h

fidhhs'

18' ;ajrKh w¾:  olajhs'

19' ;ajrKfha udk iy tall m%ldY lrhs'

20' uOHl ;ajrKh w¾: olajhs'

21' laIKsl ;ajrKh w¾: olajhs'

22' taldldr ;ajrKh w¾: olajhs'

23' ukaokh w¾: olajhs'

24' m%fõ.-ld, m%ia;dr w¢hs'
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25' m%fõ.-ld, m%ia;dr Nú;fhka .eg¨ úi|hs'

26' m%fõ.-ld, m%ia;dr Ndú;fhka uOHhl ;ajrKh fidhhs'

27' m%fõ.-ld, m%ia;dr Ndú;fhka ,laIHhl laIKsl ;ajrKh

fidhhs'

28' m%fõ.-ld, m%ia;dr Ndú;fhka úia:dmkh fidhhs'

29' úúO wjia:d i|yd m%fõ. - ld, m%ia;dr w¢hs'

30' úia:dmk-ld, iy m%fõ.-ld, m%ia;dr Ndú;fhka .eg¨ úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' p,kh jk wxY+jla t  ld, m%dka;rhl §" tla msysàul isg ;j;a msysàulg"

.uka lrk úg tys fm; Èf.a tu msysàï fol w;r È." t  ld, m%dka;rfha

§ wxY=j .uka l< ÿr f,i bÈßm;a lrkak'

• ld,h wkqnoaOfhka ÿr fjkia ùfï YS>%;dj fõ.h f,i w¾: olajkak'

2' ÿfrys udk 'L '  o" ÿr uksk iïu; tallh ^S. I tallh& m  ^ógrh& o

f,i y÷kajd fokak Bg wu;r j , ,mm cm km  tall o fhdod .kakd nj

WodyrK u`.ska myod fokak'

3' p,kh jk wxY=jla A  Byd  msysgqï  folla w;r s  ÿr f.jd hEug .;

jk ld,h t  kï" t  ld, m%dka;rfha § wxY=fõ"

uOHhl 
 

 
s s

t t
 

.uka uq, l < ÿr 
m%fõ.h

.; j Q ld,h 

4' p,kh jk wxY=jl hïlsis fudfyd;l § fõ.hg tu fudfydf;a §

wxY=fõ laIKsl fõ.h hehs lshkq ,efí'

5' wxY=jla hï ld, m%dka;rhla ;=< iEu fudfyd;l u laIKsl fõ.h ksh;

j mj;sk mßos p,kh fõ kï túg wxY=j taldldr fõ.fhka p,kh fõ

hehs lshkq ,efí'

6' fõ.fha udk 1LT fõ.h uksk iïu; tallh ^S.I.  tallh& ;;amrhg

ógr 1( )ms  fõ' óg wu;r j 1 1,  kmh cms   jeks tall o y÷kajd fokak'

7' ÿr hï tallhlska ukskq ,nk úYd,;ajhla muKla we;s rdYshls'  ld,h

o tfia u h'  tajdg ÈYdjla ke;s neúka ÿr yd fõ.h wÈY nj fmkajd

fokak'

8' ir, f¾Ldjla u; p,kh jk  P wxY=jl msysgqï LKavdxlh x ixfla;fhka

oelafjk w;r O f.ka ol=Kq me;af;a fyda jï me;af;a fyda msysàu wkqj

Pys msysgqï LKavdxlh  OPx    f,i w¾: oelafõ'  fuys x  hkq t ys

Ys%;hla nj myod fokak'

xO P>
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9' fok ,o ld, m%dka;rhl § wxY=jl msysgqï LKavdxlfha fjkia ùu

úia:dmkh f,i w¾: olajkak' wxY=fõ 1t  iy 2t   ld,j, § msysgqï

LKavdxl ms<sfj<ska 1x  iy 2x  kï"  1 2,  t t  ld, m%dka;rfha § wxY=fõ

úia:dmkh 2 1s x x   nj fmkajd fokak'  úia:dmkh ffoYsl rdYshlaaa

nj fmkajd fokak'

0s   fyda 0s   ùu wkqj s  ys ÈYdj  fyda  f,i .kakd nj fmkajd

fokak'

10' úia:dmkfha udk L nj m%ldY lrkak'

• iïu; tallh (SI  tall& óg¾ (m) jk nj;a  Bg wu;r j cm, km wdÈ

tallj,ska o úia;dmkh ueksh yels nj;a fmkajd fokak'

11'  1 2
,   t t  ld, m%dka;rh ;=< úia:dmkh 2 1s x x   kï tu ld, m%dka;rh

;=< uOHl m%fõ.h 
2 1

2 1

x x

t t



  f,i w¾: olajkak'

• uOHl m%fõ.h Ok fyda RK fyda úh yels nj fmkajkak'

• uOHl m%fõ.h o ffoYsl rdYshla nj m%ldY lrkak'

•  ,t t h  l=vd ld, m%dka;rh ;=< §  uOHl m%fõ.h 
   t h t

x x

h




 u.ska

fokq ,nk nj m%ldY lrkak'

12' 0h  jk úg  by; uOHl m%fõ.fha iSudj 
( ) ( )

0
lim t h t

h

x x
v

h






  kï v

hkq  ld,h t jk fudfydf;a § wxY=fõ laIKsl m%fõ.h f,i y÷kajd

fokak'

13' m%fõ.h ld,fha Ys%;hla nj o meyeÈ,s lrkak'

• úia:dmkh wp,  O ,CIHhl isg ukskq ,efí kï"  
ds

v
dt

  f,i o

,súh yels nj fmkajd fokak'

tkï" m%fõ.h hkq ld,h wkqnoaOfhka úia:dmkh fjkia ùfï

YS>%;djhhs'

 • 0v   fyda 0v   ùu wkqj tys ÈYdj  fyda  fõ'

14' ld,h wkqnoaOfhka úia:dmkh fjkia ùfï YS>%;dj m%fõ.h f,i w¾:

olajkak'

• m%fõ.fha udk -1LT  o iïu; tallh 1ms  njo fmkajd fokak'

• Bg wu;r j 1cms " 1kmh  j,ska o úYd,;ajh ueksh yels nj mjikak
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• lsishï  ld, m%dka;rhla ;=< hï wxY=jl ´kE u fudfyd;l CIKsl

m%fõ.h  ksh; j  mj;shs kï  túg tu ld, m%dka;rh ;=< wxY=fõ

m%fõ.h taldldr m%fõ.h f,i w¾: olajkak'

15' ksoiqka u`.ska úia:dmk-ld, m%ia;dr we£u mss<sn| wjfndaOh ,ndfokak'

16' hï wxY=jl" ld,h 1t  iy 2t g wkqrEm  úia:dmk ms<sfj<ska 1s  iy 2s  kï

tu wxY=fõ uOHl m%fõ.h jk 
2 1

2 1

s s

t t



  hkak" 1 2 P P  f¾Ldfõ wkql%uKfhka

,efnk nj fmkajd fokak'  fuys 1P  iy 2P  hkq ms<sfj<ska 1t  iy

2t ld,hkag wkqrEm úia:dmk ld, jl% u; jQ ,laIHhs'

17' úia:dmk ld, m%ia;drh u; hï ,laIHhl § w¢k ,o iam¾Ylfha

wkql%uKh tu ,laIHhg wkqrEm msysàfï § laIKsl m%fõ.h ,nd fok

nj fmkajkak'

laIKsl m%fõ.h 
ds

dt
   wkql%uKh hk iïnkaO;dj ,nd .kak'

18' ld,h wkqnoaOfhka m%fõ.h fjkia ùfï YS>%;dj ;ajrKh f,i ye¢kafõ'

m%fõ.h ffoYslhla neúka ;ajrKh o ffoYslhla nj fmkajd fokak'

19' ;ajrKfha udk 2LT  nj olajkak'

• ;ajrKfha úYd,;ajh uksk iïu; tallh (SI  tallh& 2ms  ̂ ;;amr

j¾.hg ógr& nj fmkajd fokak'

• fuhg wu;r j 2kmh " 2cms  wd§ tallj,ska o ;ajrKfha úYd,;ajh

ueksh yels nj fmkajd fokak'

20' 1t  iy  2 1t t   ld,j, § wxY=jl m%fõ. ms<sfj<ska 1v  iy 2v  kï  1 2,t t

ld, m%dka;rh ;=< § uOHl  ;ajrKh 2 1

2 1

v v

t t





 f,i w¾: olajkak'

•  ,t t h   l=vd ld, m%dka;rh ;=< § uOHl ;ajrKh    
 

t h t
v v

h






f,i w¾: olajkak'

21' 0h   jk úg uOHl ;ajrKfha iSudj 
   

0
lim
h

v t h v t
a

h

 
   kï a

hkq  ld,h t  jk fudfydf;a § wxY=fõ laIKsl ;ajrKh f,i y÷kajd

fokak'

•
dv

a
dt

  nj fmkajd fokak'
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• fuu laIKsl ;ajrKhg" ld,h t  jk fudfydf;a § wxY=fõ ;ajrKh

hehs lshkq ,nk nj o mjikak'

• ;ajrKh ld,fha Ys%;hla nj meyeÈ,s lrkak'  ;ajrKh hkq ld,h

wkqnoaO j m%fõ.h fjkia ùfï YS>%;dj nj wjOdrKh lrkak'

22' lsishï ld, m%dka;rhla ;=< iEu fudfyd;l § u wxY+jl p,s;fha CIKsl

;ajrKh ksh; fõ kï tu p,s;h taldldr ;ajrKhlska isÿ jk p,s;hla

f,i w¾: olajkak'

23' ;ajrKh RK fõ kï th ukaokh f,i y÷kajk nj m%ldY lrkak'

24' iqÿiq ksoiqka u`.ska m%fõ.-ld, m%ia;dr we£u ms<sn| wjfndaOh ,nd fokak'

25' m%fõ.-ld, m%ia;dr Nú;fhka .eg¨ úi£ug isiqka fhduq lrkak'

26' ld,h 1t  iy 2t  g wkqrEm m%fõ. ms<sfj<ska 1v  iy 2v  kï 1t  iy 2t  wka;

,laIH f,i we;s ixjD; ld, m%dka;rfha § uOHhl ;ajrKh 
2 1

2

v v

t t



 hkak

1P  2P  f¾Ldfõ wkql%uKh ,efnk nj fmkajd fokak'

fuys 1P  iy 2P  hkq ms<sfj<ska 1t  iy 2t  ld,hkag wkqrEm úia:dmk-ld,

jl%h u; jQ ,laIHhs'

27' m%fõ.-ld, m%ia;drhg hï ,laIHhl § w¢k ,o iam¾Ylfha wkql%uKh

u`.ska  tu ,laIHhg wkqrEm msysàfï § laIKsl ;ajrKh ,nd fok nj

fmkajkak' laIKsl ;ajrKh 
dv

a
dt

  ^wkql%uKh& u.ska ,efnk nj

wfmdaykh lrkak'

tfia u 
dv

a v
ds

  nj o fmkajkak'

28' fok ,o ld, m%dka;rhl § m%ia;drh iy ld, wlaIh w;r j¾.M,fhka

^ld, wlaIhg my<ska fmfoila wef;d;a RK ,l=K;a iu`. .ksñka&

úia:dmkh ,nd fok nj meyeÈ,s lrkak'

29' 1' ksYap, msysàï ^m%fõ.h Y=kH jk&

2' taldldr m%fõ.h

3' taldldr ;ajrKh

4' taldldr ukaokh

5' by; wjia:d ixhqla;hka i|yd" m%fõ. ld, jl% we£ug isiqka fhduq

lrkak'

30' taldldr ;ajrKfhka ir, f¾Ldjl p,kh jk wxY=jl p,s;h iïnkaO

.eg¨ úi£ug isiqka fhduq lrkak'
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ksmqK;d uÜgu 3'2 ( ir,  f¾Ldjla  Tiafia  taldldr ;ajrKfhka isÿjk p,s;h

ms<sn| m%.;sl iólrK Wmfhda.S lr .kS'

ld,Éfþo .Kk ( 08

bf.kqï m, ( 1' taldldr ;ajrKfhka p,kh jk wxY+jla i|yd m%.;sl iólrK

jHq;amkak lrhs'

2' m%fõ.-ld, m%ia;drh Ndú;fhka m%.;sl iólrK jHq;amkak

lrhs'

3' .=re;ajh hgf;a isria p,s;h i|yd m%.;sl iólrK Ndú;

lrhs'

4' .eg¨ úi£u i|yd m%.;s; iólrK Ndú; lrhs'

5' .=re;ajh hgf;a isria p,s;h iïnkaO .eg¨ úi£ug úia:dmk-

ld, m%ia:dr yd m%fõ.-ld, m%ia;dr Ndú; lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' wdrïNl  m%fõ.h  u  wjidk  m%fõ.h v   ;ajrKh  a   ld,h  t  iy

úia:dmkh s  hk iïu; ixfla; y\qkajd foñka"

 

2

2

1
 
2

1

2

2

v u at

s u v t

v ut at

v u as

 

 

 

 

hk m%.;sl iólrK jHq;amkak lrkak'

2' m%fõ.-ld,  m%ia;dr  Ndú;fhka m%.;sl iólrK ,nd .ekSAug isiqka

fhduq lrkak'

3' fuys § ;ajrKh i|yd .=re;ajc ;ajrKh jk ^g& fhÈh hq;= nj fmkajd

fokak'  .=re;ajc ;ajrKh ksh;hlajk nj;a tys w.h wdikak jYfhkaa
210ms
 f,i i,lk nj;a fmkajd fokak'

4' m%.;sh iólrK Ndú;fhka .eg¨ úi£ug isiqkaj fhduq lrkak'

5' .=re;ajh hgf;a isria p,s;h i|yd iqÿiq WodyrK fhdodf.k úia:dmk

ld, yd m%fõ. ld, m%ia;dr weiqßka .eg¨ úi|k wdldrh myokak'
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ksmqK;d uÜgu 3'3 ( ir, f¾Ldjla  Tiafia taldldr ;ajrKfhka p,kh jk jia;=

w;r idfmalaI p,s;h úu¾Ykh lrhs'

ld,Éfþo .Kk ( 06

bf.kqï m, ( 1' taludk p,s;h i|yd iuqoafoaY rduqj hk ixl,amh úia;r

lrhs'

2' ir, f¾Ldjla Tiafia p,s; jk jia;= follska tla jia;=jlg

idfmalaI j wfkla jia;=fõ p,s;h úia;r lrhs'

3' ir, f¾Ldjla Èf.a p,kh jk jia;= folla i|yd idfmalaI

úia:dmk uQ,O¾uh m%ldY lrhs'

4' ir, f¾Ldjla Èf.a p,s; jk jia;= folla i|yd  idfmalaI

m%fõ. uQ,O¾uh m%ldY lrhs'

5' ir, f¾Ldjla Èf.a p,kh jk jia;= folla i|yd  idfmalaI

;ajrK uQ,O¾uh m%ldY lrhs'

6' tlu ir, f¾Ldjl p,kh jk jia;= folla i|yd idfmalaI

;ajrKh ksh; jk wjia:dj, §" m%.;sl iólrK iy p,s;h

ms<sn| m%ia;dr Ndú; lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' ir, f¾Ldjla u; p,kh jk wxY=jla iy tu ir, f¾Ldj Tiafia ;sfnk

mßÈ wxY=jg oDV j iïnkaO lr we;s wlaIhlska hqla; ;,hla tu wxY=fõ

iuqoafoaY rduqj f,i y÷kajkak'

2' WodyrK weiqfrka myod fokak'

3' ir, f¾Ldjla u; jQ O  iuqoafoaY rduqjg idfmalaI j P  iy Q  wxY=j,

úia:dmk ms<sfj<ska P,OS  iy Q, OS  kï P g idfmalaIj Q  ys úia:dmkh

Q, P Q, O O, PS = S +S  nj ,nd .kak' fuys O, P P, OS S   nj o fmkajd fokak'

4' idfm aCI úi a:dmk iólrKh ld,h úIfhka wjl,kfhka

, , ,Q P Q O O Pv v v   nj ,nd .kak'

5' m%fõ. iólrKh ld,h úIfhka wjl,kfhka , , ,Q P Q O O Pa a a   nj

,nd .kak'

6' iudka;r ud¾. folla Tiafia p,kh jk wxY= folla i|yd idfmaCI

úia:dmkh" idfmaCI m%fõ.h iy idfmaCI ;ajrKh fidhkak' iudka;r

ud¾. w;r ÿr fkdie,lsh yels ;rï jk wjia:d muKla i,lkak'

• m%.;sh iólrK iy p,s;h ms<sn| m%ia;dr Ndú;fhka .eg¨ úi£u

isiqka fhduq lrkak'
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;=kajk jdrh
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ksmqK;dj 14 ( iqÿiq l%u Ndú;fhka Y%s; wjl,kh lrhs'

ksmqK;d uÜgu 14'1 ( Y%s;hl jHq;amkakh ms<sn| woyi meyeÈ,s lrhs'

ld,Éfþo .Kk ( 06

bf.kqï m, ( 1' Y%s;hl jHqmkakh ,laIHhl § iam¾Ylfha nEjqu f,i úia;r

lrhs'

2' Y%s;hl jHq;amkakh iSudjla f,i w¾: olajhs'

3' Y%s;hl jHq;amkakh fjkia ùfï YS>%;dj f,i úia;r lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1'

y hkq x  ys Y%s;hla hehs .ksuq' th  fy x  u.ska ksrEmKh lrhs' x

LKavdxlh 0x  jk mßÈ   fy x   jl%h u; we;'  ,laIHhla P hehs

.ksuq'

tkï   0 0P , fx x

Q  hkq  fy x  jl%h u; P g wdikak ,laIHhla hehs .ksuq'

Q  ys x  LKavdxlh x h  kï" túg   0 0Q ,x h f x h    fõ'

PQ  fþok f¾Ldfõ nEjqu PQm  f,i ksrEmKh lruq'

túg 
   

PQ

0 0

0 0

f x h f x
m

x h x

 


 
 0h   i|yd

     0 0f x h f x

h

 
  0h   i|yd

0h   úg PQlim   m  ;d;a;aúl ixLHdjla f,i mj;shs kï" th  y f x

m%ia;drhg P  ys§ we;s we¢ iam¾Yl f¾Ldfõ wkql%uKh m  f,i w¾:

olajhs'

   0 0
PQ

0
lim   
h

f x h f x
m

h

 


 

0x
0x h

P

Q 0f x h

 y f x

 0f x
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 y f x  jl%hg P ys §  we¢" nEjqu m  jQ  iam¾Yl f¾Ldfõ iólrKh"

     0 0f x f x m x x  

2' i am¾Yl f¾Ldfõ nEj qu w¾: ±l aùu i|yd Ndú; l<

   0 0

0
lim   
h

f x h f x

h

 
 hk iSudjg kula iy wxlkhla we;' fjk;a

úúO wjia:dj, § o olakg ,efnk neúka th x a  ys §  f x  jHq;amkakh

f,i y÷kajk w;r th 0x x  §  f x wjl,Hh hehs o tys iSudj ̂;d;a;aúl

ixLHdjla f,i& mj;Shs hehs o § we;s úg  1
0f x  f,i wxlkh lrhs'

iqÿiq WodyrK Ndú;fhka my; wjia:dj, §" 0x x  §  f x ys jHq;amkakh

fkdmj;sk nj meyeÈ,s lrkak'

î& 0x x  we;=<;a újD; m%dka;rh ;=< f w¾: olajd fkdue;s úg"

îi&
   0 0

0
lim   
h

f x h f x

h

 
 mßñ; fkdjk úg"

îii&
   0 0

0
lim   
h

f x h f x

h

 
 w¾: fkd±lafjk úg

jifï ish¨ x  w.hka i|yd jHq;amkakh mj;sk mßÈ jQ f  Y%s;h  f x ys

jHq;amkak Y%s;h f,i y÷kajhs'

tkï"     1 1f x f x  iy  
   1

0
lim  
h

f x h f x
f x

h

 


3' y hkq  fy x  u.ska fokq ,nk x  ys Y%s;hla hehs .ksuq' ´kE u x

w.hla i,luq'  x  iy x x  wka; ,laIH f,i mj;sk ixjD; m%dka;rh

;=< x ys fjkia ùu x  hehs i,luq'

 

0( )f x

0x

 P p

( , )x y

 

<

<

x xx

( )f x x 

( )f x

y

x
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x  w.fha fjkia ùu jk x  g wkqrEm y  w.fha fjkia ùu wxlkh

lrk  y  hkak    f x x f x   g iudk fõ'

tu ksid" x  iy x x  wka; ,laIH f,i mj;sk ixjD; m%dka;rh ;=<

jQ x g idfmalaI j y fjkia ùfï uOHl Ys>%;dj 
y

x


  fõ'

fuu 
   f x x f xy

x x

 



   fõ' x  hkq ixfla;hla ñi th   yd

x ys .=Ks;hla fkdfõ" hkak wjOdrKh lrkak'

x  g idfmalaIj y  fjkia ùfï laIKsl YS>%;dj

   
0 0

lim   lim
x x

f x x f xy

x x  

 




   f,i w¾: olajhs'

iSudj ;d;a;aúl ixLHdjla f,i mj;S hehs § we;s úg"

 1

0
lim   
x

y
f x

x 



  nj i|yka lrkak'

0
lim   
x

y

x 


  hkak 

dy

dx
 f,i o wxlkh lrhs'

tu.ska  1f x  yd 
dy

dx
 hkak iudk fõ'

ksmqK;d uÜgu 14'2 ( uQ,sl Y%s;j, jHq;amkak m%uQ, O¾u u`.ska ks¾Kh lrhs'

ld,Éfþo .Kk ( 05

bf.kqï m, ( 1' m%uQ, O¾u u`.ska Y%s;hl jHq;amkakh fidhhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' n  mßfïh ixLHdjla jk úg nx ys wjl,kh iy uQ,sl ;%sfldaKñ;sl

Y%s;j, wjl,kh" m%uQ,O¾u u.ska fidhk wdldrh fmkajd fokak'

• my; m%;sM, idOkh lr bÈßm;a lrkak'

1n nd
x nx

dx
 2(cot ) cos ec

d
x x

dx
 

(sin ) cos
d

x x
dx

 (sec ) sec tan
d

x x x
dx



(cos ) sin
d

x x
dx

  (cos ec ) cos ec cot
d

x x x
dx

 

2(tan ) sec
d

x x
dx


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ksmqK;d uÜgu 14'3 ( wjl,kh ms<sn| m%fïhh m%ldY lr Ndú; lrhs'

ld,Éfþo .Kk ( 03

bf.kqï m, ( 1' wjl,kh ms<sn| uQ,sl kS;s m%ldY lrhs'

2' wjl,kh ms<sn| uQ,sl m%fïhh Ndú; lr .eg¨ úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' my; i|yka m%;sM, idOkh lr fmkajkak'

( )    i k  ksh;hla úg ( )f x k  kï ( ) 0f x 

( )    ( ) ( )ii f x kg x  kï ( ) ( )f x kg x 

( )  ( ) ( )  ( )iii f x g x h x   kï túg ( ) ( )  ( )f x g x h x   

•   1n nd
x nx

dx
  m%;sM,h iy by; m%fïhh Ndú;fhka iqÿiq ksoiqka

lsysmhla isiqkg myod § .eg¨ úi£ug fhduq lrkak'

2' ^i& .=Kk kS;sh

     
 

( ). ( ) ( ) ( ) ( ) ( )
d d d

f x g x f x g x g x f x
dx dx dx

 

^ii& fn§fï kS;sh

 
 

       

 
 2

;  0

d dg x f x f x g xf xd dx dx g x
dx g x g x

            
  

    
 úg

^iii& odu kS;sh

y hkq u ys Y%s;hla o u hkq x ys  Y%s;hla o jk úg .
dy dy du

dx du dx


• odu kS;sh yd tys úia;SrKfhys idOkh wjYH fkdfõ'

• by; m%;sM, Ndú;fhka .eg¨ úi|kak'

ksmqK;d uÜgu 14'4 ( m%;sf,dau ;%sfldaKñ;sl Y%s; wjl,kh lrhs'

ld,Éfþo .Kk ( 03

bf.kqï m, ( 1' m%;sf,dau ;%sfldaKñ;sl Y%s;j, jHq;amkakh fidhhs'

2' m%;sf,dau ;%sfldaKñ;sl Y%s;j, jHq;amkak Ndú;fhka .eg¨

úi|hs'
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bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1'   1

2

1
    (sin )   ;   1 1

1

d
i x x

dx x

    


 
1

2

(cos ) 1
     ;  1 1

1

d x
ii x

dx x

 
   



 
1

2

(tan ) 1
   ;    

1

d x
iii x

dx x



    


 nj wfmdaykh lrkak'

2' by; iQ;% Ndú;fhka úúO Y%s; wjl,kh lsÍug isiqka fhduq lrkak'

ksmqK;d uÜgu 14'5 ( m%lD;s >d;Sh Y%s;h úia;r lr th wjl,kh lrhs'

ld,Éfþo .Kk ( 02

bf.kqï m, ( 1' m%lD;s >d;sh Y%s;h  xe  w¾: olajhs'

2' m%lD;s >d;Sh Y%s;fha jiu iy mrdih m%ldY lrhs'

3' e  wmßfïh ixLHdjla nj m%ldY lrhs'

4'
xe  ys .=K m%ldY lrhs'

5' e  ys ^ksudks;& ;lafiare lrk ,o w.h ,shhs'

6' m%lD;s >d;sh Y%s;fha jHq;amkakh ,shd th Ndú;fhka .eg¨

úi|hs'

7' xy e  ys m%ia;drh w¢hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' wmßñ; fY%aKshl ftlHh jk 

2 3

1 ... ...
11 21 31 !

nx x x x

n
       hkak xe

u.ska olajk nj;a th m%lD;s >d;sh Y%s;h f,i y÷kajk nj;a m%ldY

lrkak'

2' m%lD;s >d;Sh Y%s;fha jiu   o mrdih  0,  o nj m%ldY lrkAk'

3' 1x   úg" 
1 1 1

1 ... ...
11 21 !

nx
e e

n
        f,i ,efnk nj m%ldY

lrkak'

e  Ok wmßfïh ixLHdjla nj;a 2.718e   nj;a m%ldY lrkak'

4' î& 0 1e 

îi& 1 2 1 2x x x xe e e 

îii&
1

1 2

2
  

x
x x

x

e
e

e
 
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îv& mßfïh r w.hka i|yd  
rx rxe e

^v& lim  x

x
e


 

^vi& lim 0x

x
e


  hk .=K m%ldY lrkak'

5'  
1 1 1 1

F 1 1 ... ... 2.718
1 2 3 !

e
n

          nj o e Ok wmßfïh

ixLHdjla nj o wjOdrKh lrkak'

6'  x xd
e e

dx
  nj m%ldY lrkak'

m%lD;s >d;Sh Y%s;h we;=<;a .eg¨ úi£ug isiqka fhduq lrkak'

7' xy e  ys m%ia;drh we£ug isiqka fhduq lrkak'

fuu wjia:dfõ § wjYH jkafka m%ia;drfha yevh muKhs'

ksmqK;d uÜgu 14'6 ( m%lD;s ,>q.Kl Y%s;h úia;r lrhs'

ld,Éfþo .Kk ( 03

bf.kqï m, ( 1' m%lD;s ,>q.Kl Y%s;h w¾: olajhs'

2' m%lD;s ,>q.Kl Y%s;fha jiu iy mrdih w¾: olajhs'

3' ln  x  ys .=K m%ldY lrhs'

4' ln  y x  ys m%ia;drh w¢hs'

5' 0a   i|yd xa  Y%s;h w¾: olajhs'

6' xy a  ys jiu iy mrdirh m%ldY lrhs'

7' ,>q.Kl Y%s; we;=<;a .eg¨ úi|hs'

8' ln  x  ys jHq;amkakh wfmdaykh lrhs'

9' xa  ys jHq;amkakh wfmdaykh lrhs'

10'   n x  yd xa  Y%s;j, jHq;amkak Ndú;fhka .eg¨ úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1'   xf x e  Y%s;fha m%;sf,dau Y%s;h f,i m%lD;s ,>q.Kl Y%s;h ln  x  y÷kajd

fokak'

ln  x  hkak ln yy x x e    f,i w¾: olajkak'

2'   ln  g x x  kï g ys jiu  0, o mrdih  o nj m%ldY lrkak'

3'   0i x   i|yd muKla  w¾: olajhs'

 ( )    ln  xii e x "  x  i|yd
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  ln   ;  0xiii e x x   i|yd

 ( )   ln ln ln ,  0,   0iv xy x y x y     i|yd

( )   ln ln  ln  ,  0,   0 
x

v x y x y
y

 
    

 
 i|yd

 ( )   ln ln  ,  0bvi x b x x   hk .=K bÈßm;a lrkak'

4' m%;sf,dau .=K Ndú;fhka  ln  y x  ys m%ia;drfha o< igykla w¢kak'

• y x  u; xy e ys o¾mK m%;sìïNh f,i  ln  y x  ys m%ia;drh

,efnk nj myokak'

5' 0a   i|yd xa  Y%s;h   x x n aa e   f,i w¾: olajkak'

6'   xh x a  kï hys jiu   o mrdih  0,h   o nj fmkajd fokak'

7' m%lD;s ,>q.Kl Y%s;h wdY%s; .eg¨ úi£ug isiqka fhduq lrkak'

8' 0x   i|yd ln  x  ys jHq;amkakh  
1

ln  
d

x
dx x

  nj wfmdaykh lrkak'

9'    ln x xd
a a a

dx
  nj wfmdaykh lrkak'

10' x  ys jHq;amkakh Ndú;fhka .eg¨ úi£ug isiqka fhduq lrkak'

ksmqK;d uÜgu 14'7 ( wOHyD; Y%s; iy mrdñ;sl Y%s; wjl,kh lrhs'

ld,Éfþo .Kk ( 06

bf.kqï m, ( 1' wOHyD; Y%s; w¾: olajhs'

2' wOHyD; Y%s;j, jHq;amkak fidhhs'

3' mrdñ;sl Y%s; wjl,kh lrhs'

4' fok ,o jl%hl fok ,o ,CIHhl § iam¾Ylfha iy wNs,ïnfha

iólrKh ,shd olajhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1'  , 0f x y   wdldrfha iólrKhla ;Dma; lrk  fy x Y%s;hla wOHyD;

Y%s;hla f,i w¾: olajhs'

2 2 1 0x y    u.ska fuh meyeÈ,s lrkak'

2'  , 0f x y   iólrKh u.ska w¾: ±lafjk  fy x wOHyD; Y%s;hl

jHq;amkakh ,nd .ekSu i|yd x  weiqßka y  i|yd wOHyD;hla ,ndf.k

bkamiq jHq;amkakh ,nd .kak' ̂ fuys §  , 0f x y   úi£u wjYH fkdjk

w;r th iuyr wjia:dj, lsÍug o fkdyelsh& ta fjkqjg wms  , 0f x y  ys



78

fomi u odu kS;sh u`.ska wjl,kh lruq' WodyrK Ndú;fhka úia;r

lrkak'

t  mrdñ;hla ùu C  jl%h;a   fx t  iy  fy t  mrdñ;sl iólrK

u.ska w¾: olajhs'

túg 
dy

dx
 jHq;amkakh 0

dx

dt
  i|yd jk ,laIHj, § 

dy

dy dt

dxdx

dt

 
 
 
 
 
 

 f,i

,nd .; yels h'

0
dx

dt
  úg 

2

2

d dy

d y dt dx
dxdx
dt

 
 
   nj o fmkajd fokak'  WodyrK u.ska meyeÈ,s

lrkak'

3' mrdj,h 2 4y ax " b,smaih 
2 2

2 2
1

x y

a b
  " nyqj,h  

2 2

2 2
1

x y

a b
  " 2xy c

jeks wOHyD; Y%s; yd mrdñ;sl iólrK we;=<;a jk wjl,k bÈßm;a

lrkak'

2 24 :   , 2y ax x at y at  

2 2

2 2
1:   cos , sin

x y
x a y b

a b
    

2 2

2 2
1:   sec , tan

x y
x a y b

a b
    

2 :    ,
c

xy c x ct y
t

  

4' by;  jl% o we;=<;a j  mrdñ;sl  wdldrfhka w¾: olajk ,o jl% u;

,laIHj, § iam¾Ylfha iy wNs,ïnfha iólrK ,nd .kak'

by; i|yka jl%j, o, igyka w¢k whqre iy tajdfha uQ,sl .=K meyeÈ,s

lrkak'
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ksmqK;d uÜgu 14'8 ( by< .Kfha jHq;amkak ,nd .kshs'

ld,Éfþo .Kk ( 02

bf.kqï m, ( 1' by< .Kfha jHq;amkak ,nd .kshs'

2' úúO wdldrj, Y%s; wjl,kh lrhs'

3' úúO .Kj, jHq;amkak w;r iïnkaO;dj fidhhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' y hkq x  ys Y%s;hla úg y  ys n  jk .Kfha jHq;amkak f,i ye|skafjkafka

y Y%s;h x   úIfhka n  jdrhla wjl,kh lsÍfuka ,efnk Y%s;hhs' th

n

n

d y

dx
 fyda  nf x  fyda ny  u.ska ksrEmKh lrhs'

2' WoyrK u.ska meyeÈ,s lrkak'

3' by< .Kj, jHq;amkak we;=<;a .eg¨ úi£ug isiqka fhduq lrkak'
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ksmqK;dj 15 ( jHq;amkak Ndú;fhka Y%s;hl yeisÍu úYaf,aIKh lrhs'

ksmqK;d uÜgu 15'1 ( jHq;amkakh weiqßka yereï ,laIHh úu¾Ykh lrhs'

ld,Éfþo .Kk ( 05

bf.kqï m, ( 1' fok ,o Y%s;hl ia:djr ,laIH w¾: olajhs'

2' jeä jk Y%s;hla fyda wvq jk Y%s;hla úia;r lrhs'

3' idfmaCI Wmßuh iy idfmaCI wjuh úia;r lrhs'

4' Y%s;hl Wmßu iy wju ,CIHh fiùu i|yd zzm%:u jHq;amkak

mÍCIdjZZ fhdohs'

5' ia:dkSh Wmßu ,CIHhla fyda ia:dkSh wju ,CIHhla fyda

fkdjk ia:djr ,CIHh o mj;sk nj m%ldY lrhs'

6' ;ksj¾;k ,CIHh y÷kajhs'

7' § we;s Y%s;hl yereï ,CIHhla Wmßuhla o wjuhla o

;ksj¾;khla ±hs mÍCId lsÍug fojk wjl,k ix.=Klh

Ndú; lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' Y%s;hl jHq;amkakh Y=kHh jk ,laIH ia:djr ,laIH f,i w¾: ±lafjhs'

• x c  ys § w¾:  olajd we;s wjl,kh l< yels f Y%s;hl  1 0f c 

jk fia jQ  x c  ,CIHh f  Y%s;fha  ia:djr ,laIHhla f,i w¾:

olajkak'

iqÿiq WodyrK u.ska fuh meyeÈ,s lrkak'

2' ´kE u 1 2x x  iy 1 2,x x   úg"    1 2f x f x kï"  f x  Y%s;h 

m%dka;rh u; jeä jk Y%s;hla f,i myokak'

• x  i|yd  f 0x   kï"  túg   m%dka;rh  u;  f x  ks;su;ska

jeä jk Y%s;hla nj myokak'

• ´kE u  1 2x x   iy 1 2,x x   úg    1 2f fx x  kï"  f x Y%s;h 

m%dka;rh u; wvqjk Y%s;hla nj meyeÈ,s lrkak'

• x   i|yd  1f 0x   kï"  túg   m%dka;rh u;  f x  ks;su;ska wvq

jk Y%s;hla nj myokak'

3' ish¨  ,   x c c     i|yd     f fx c  jk fia 0   mj;S kï

x c  ys §  f x g Wmßuhla we;ehs lshkq ,nk nj m%ldY lrkak'

•     ish¨  ,   x c c     i|yd    f fx c  jk fia 0   mj;S kï

x c  ys § f g wjuhla we;ehs lshkq ,nk nj m%ldY lrkak'
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4' ia:dkSh Wmßuhla fyda ia:dkSh wjuhla fiùu i|yd m%:u jHq;amkak

mÍlaIdj fhdod .kakd wdldrh úia;r lrkak'

5' ia:dkSh Wmßuhla fyda ia:dkSh wjuhla fyda fkdjk ia:djr ,laIHh o

mj;sk nj m%ldY lrkak'

•  / 0f c   jQ muKska u x c ys § f g  ia:dkSh Wmßuhla fyda ia:dkSh

wjuhla fkdmj;sk wjia:d WodyrK u.ska idlÉPd lrkak'

6' ;ksj¾;k ,laIH y÷kajd fokak'

7'  / 0f a   iy  // 0f a   kï túg x a  ys § f Y%s;hg ia:dkSh Wmßuhla

we;'

•  / 0f a    iy  // 0f a   kï"  túg x a  ys §  f  Y%s;hg ia:dkSh

wjuhla we;'

Wmßu iy wju we;=<;a .eg¨ úi£ug isiqka fhduq lrkak'

ksmqK;d uÜgu 15'2 ( wj;,;dj úu¾Ykh lrhs'

ld,Éfþo .Kk ( 02

bf.kqï m, ( 1' wj;,;dj fiùug fojk jHq;amkakh Ndú; lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1'  ,x a b   i|yd   // 0f x   kï  túg  jl%h Wvq w;g wj;, nj;a

 ,x a b  i|yd  // 0f x   kï túg jl%h há w;g wj;, nj;a m%ldY

lrkak'

• ;ks j¾;k ,laIHhla hkq tys wjl,;dj fjkia lrk ,laIHhla nj

meyeÈ,s lrkak'

• ;ksj¾;k ,laIHl § jHq;amkakh Y=kH ùu wjYH fkdjk nj fiùug

WodyrK fokak'



82

ksmqK;d uÜgu 15'3 ( jl% wkqf¾Lkh lrhs'

ld,Éfþo .Kk ( 04

bf.kqï m, ( 1' Y%s;hl o< m%ia;drh w¢hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' by; uQ,O¾u Ndú; lr Y%s;j, m%ia;dr we£ug isiqka fhduq lrkak' ;sria

yd isria iam¾fYdakauqL wvx.= WodyrK o we;=<;a h'

ksmqK;d uÜgu 15'4 ( m%dfhda.sl wjia:d i|yd jHq;amkak fhdod .kshs'

ld,Éfþo .Kk ( 04

bf.kqï m, ( 1' tÈfkod Ôú;fha .eg¨ úi£ug jHq;amkak Ndú; lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' Wmßuh iy wjuh fhfok tÈfkod Ôú;fha wjia:d we;=<;a .eg¨ úi£u

i|yd isiqka fhduq lrkak'
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ksmqK;dj 3 ( ;,hl isÿjk p,s; wjia:d úia;r lsÍug

ksõfgdakshdkq wdlD;sh fhdod .kshs'

ksmqK;d uÜgu 3'7 ( isria ;,hl isÿjk m%laIsma;hl p,s;h újrKh lrhs'

ld,Éfþo .Kk ( 10

bf.kqï m, ( 1' m%laIsma;h y÷kajhs'

2' " m%lafIamK  m%fõ.h" iy  " m%lafIamK fldaKh"  hk mo

úia;r lrhs'

3' m%laIsma;hl p,s;h ;sria iy isria ÈYdj,g jQ p,s; folla

jYfhka fjka fjka j ie,lsh yels nj m%ldY lrhs'

4' m%laIsma;hl p,s;h újrKh lsßu i|yd m%.;sl iólrK

Ndú; lrhs'

5' fok ,o ld,hlg miq m%laIsma;hl m%fõ. ixrpl .Kkh

lrhs'

6' fok ,o ld,hl § m%laIsma;hl úia:dmk ixrpl fidhhs'

7' m%laIsma;hl Wmßu Wi .Kkh lrhs'

8' m%laIsma;hl  Wmßu  Wi lrd <`.d ùug .; jk ld,h

.Kkh lrhs'

9' m%laIsma;hl ;sria mrdih iy tys Wmßuh .Kkh lrhs'

10' idOdrK  jYfhka §  we;s  m%fCIamK fõ.hla i|yd tlu

;sria mrdih ,nd fok m%lafIamK fldaK folla we;s nj

idOkh lrhs'

11' fok ,o m%lafIamK fõ.hla i|yd Wmßu ;sria mrdih ;SrKh

lrhs'

12' fok ,o m%lafIamK fõ.hla iys; m%laIsma;hl Wmßu ;sria

mrih ,nd fok m%lafIamK fldaKh fidhhs'

13' m%lafIamKhl m:fha ldàish iólrK jHq;amkak lrhs'

14' m%laIsma;hl mshdir ld,h fidhhs'

15' fok ,o ,CIHhla yryd .uka lsÍu i|yd m%CIsma;hl

m%fCIamK fldaKh fidhhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' .=re;ajh hgf;a ksoyfia p,kh jk wxY=jla fyda jia;=jla m%laIsma;hl

f,i y÷kajkak'

ixhqla; .Ks;h II
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2' ;srig   fldaKhlska wdk; j u  m%fõ.hlska  wxY=jla fyda jia;=jla

m%lafIam l< úg u m%lafIamK fõ.h iy   m%lafIamK fldaKh f,i

y÷kajd fokak'

3' ;sria p,s;h i|yd m%fõ.h ksh; nj;a isria p,s;h i|yd ;ajrKh ksh;

nj;a th .=re;aj ;ajrKh u nj;a myod fokak' isria p,s;h i|yd

a g isria j my<g l%shd lrhs'

4' my; iñlrK a g  f,i f.k Ndú; l< yels nj fmkajkak'

;sria ÈYdjg s ut "       coss u t 

isria ÈYdjg v u at  "     sinv u gt 

21

2
s ut at  "   21

sin
2

y u t gt 

2 2 2v u as  "       2 2 2sin 2v u gy 

fuys , , , ,s u v a t  i|yd iqmqreÿ w¾: we;'

5'

t  ld,fha § ;sria iy isria m%fõ.  ixprl V cosx u  iy

Vy usin gt   hkak jHq;amkak lrkak'

6' t  ld,fha § úia:dmk ixrpl ( cos )x u t  iy 
21

( )
2

y usin t gt 

hkak jHq;amkak lrkak' fïjd m%laIsma;fha m:fha mrdñ;l iólrK nj

m%ldY lrkak' fuys ld,h ±lafjk ' ''t  hkak mrdñ;shhs'

7' Wmßu Wi H kï" 
2 2sin

H
2

u

g


  nj fmkajd fokak'

>

>

>

>

 t = t t = 0





u

y

x

V sinu gty  

V cosux 

>

P(x,y)

 

x
 

y  

  

u  B  

H  

O  

O  

V
y

 

A  
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8' Wmßu  Wi ke.Sug  .; jk ld,h T  kï"  O B

sin
T T

u

g




   nj

fmkajd fokak'

9' m%lafIamK  ,laIHh  yryd m%laIsm a;fha ;sria mrdih R kï

22
OA R

u
cos sin

g
    m%ldYkh jHq;amkak lrkak'

10' fok ,o m%lafIamK fõ.hla i|yd tlu ;sria mrdih ,nd fok m%lafIamK

fldaK folla we;s nj fmkajkak'

fok ,o u  i|yd"

2 2 22 sin   cos sinu u
R

g g

  
   neúka  2

sin 2
gR

u
   fõ'

• sin 2 sin 2   kï

2 =2   fyda 2 180 2  

    fyda 90 

• sin   2 sin   2 

2sin cos 2sin cos   

   fyda 
2


  

 

x
 

y  

  

u  

 

x
 

y  

  

u  

u  2
   

sin sin  

sin cos

 

 

  
 
 
  

fyda 
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• tlu ;sria mrdih i|yd 
22

R
u

cos sin
g

   ys     yd 
2


  

wdfoaY  l<  úg R  ,efnk ksid m%lafIamK fldaK folla we;s nj

meyeÈ,s lrkak'

mshdir ld,h 
2 sin

2T
u

g




 
2 sin

R cos
u

u
g




11' fok ,o u  i|yd 
2 2

2

2
R

u sin u

g g


   ksid  R Wmßu

 
2u

g
   nj wfmdaykh

lrkak'

12' Wmßu ;sria mrdih ,nd fok m%lafIamK fldaKh 
4


 nj fmkajd fokak'

13'
2


    hehs .ksuq' by; x  yd y  i|yd ,nd.;a  iólrKj,ska t  bj;a

lsÍfuka" 
2 2sec

tan
2

gx
y x

u


   iólrKh jHq;amkak lrkak' fuh

m%lafIamK ,laIHh  yryd  hk  wdldrfha mrdj,hla ksrEmKh lrk

2y ax bx   iqmqreÿ j¾.c Y%s;h iu`. ixikaokh lrkak' 
2


 

wjia:dfõ § .=re;ajh hgf;a isria p,s;h f.k fok nj isysm;a lrkak'

14' m%lafIamK ,laIHfha uÜgug wdmiq  meñKSug .; jk mshdir ld,h /T

kï / 2 sin
T = 2T

u

g


  nj fmkajd fokak'

15' fok  ,o  m%fõ.hlska  fok  ,o  ,laIHhl yryd .uka lsÍu i|yd

m%lafIamK fldaKh fiùug fhduq lrkak'
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ksmqK;djh 2 ( tal;, n, moaO;s Ndú; lrhs'

ksmqK;d uÜgu 2'8 ( oDV jia;=jla u; l%shd lrk tal;, n, ;=kl iu;=,s;;dj úia;r

lrhs'

ld,Éfþo .Kk ( 08

bf.kqï m, ( 1' oDV jia;=jla u; ls%hd lrk n, ;=kl iu;=,s;;dj i|yd ;sìh

hq;= wjYH;d m%ldY lrhs'

2' n, ;%sfldaK kshu iy tys úf,dauh" ,dó m%fïhh" fldÜ m%fïhh"

cHdñ;sl  .=K  iy  tlsfklg ,ïn ÈYd foolg n, úfNaokh

u`.ska oDV jia;=jla iu;=,s; j we;s úg fkdokakd n, fidhhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' oDV  jia;=jla  u; l%shd lrk tal;, n, ;=kla iu;=,s; j mj;S kï"

tajdfha l%shd f¾Ld tlu ,CIHhla yryd hhs' tfia ke;fyd;a iudka;r

fjhs' fuh wksjd¾h wjYH;djla muKla nj meyeÈ,s lrkak'

2' n, ;s%fldaK kshuh iy tys úf,dauh kej; m%ldY lrkak' ̂ fuh wxY=jl

iu;=,s;;dj hgf;a bÈßm;a lr we;&

ABC  n, ;%sfldaKh weiqßka 
P Q R

AB BC CA
   nj fmkajkak'

.eg¨ úi£fï È by; m%;sM,h Ndú; lrkak'

• ,dóf.a m%fïh ̂wxY=jl iu;=,s;;dj hgf;a bÈßm;a lr we;& wiudka;r

tal;, n, ;=kl iu;=,s;;dj hgf;a ^n,j, l%shd f¾Ld tal ,CIH

úg& .eg¨ úi£fï § fuu m%fïh o fhdod .; yels nj myod fokak'

O ys§ l%shdlrk P, Q, R  n, ;=k

 iu;=,s; fõ'
wkqrEm  ABC n, ;%sfldaKh



A >

>>R

P
B

Q

C
Q

R

PO
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• fldÜ m%fïhh

 cot A  cot B ( ) cotn m m n       fyda

 cot   cot  ( ) cotm n m n    

• .eg¨ úi£fï § by; m%;sM, Ndú; l< yels nj ksoiqka weiqfrka

fmkajd fokak'  ^.eg¨  úi£fï § rEmfha cHdñ;sl .=K ^yels;dla&

Ndú; lrjkak'

• iudka;r n, ;=kl iu;=,s;;dj i,lkak' fuys § n, foll

iïm%hqla;fha úYd,;ajh ;=kajk n,hg iudk j úreoaO ÈYdjg jk

w;r tajdfha l%shd f¾Ld tlu nj myokak'

• tlsfklg ,ïn ÈYd folla Tiafia ixrplj, ùðh ftlHh fjk

fjku Y=kHhg iudk jk nj m%ldY lrkak'

ksmqK;d uÜgu 2'9 ( >¾IKfha n,mEu újrKh lrhs'

ld,Éfþo .Kk ( 10

bf.kqï m, ( 1' >¾IK n,h iy >¾IKh y÷kajhs'

2' iqug yd r`M mDIaG fjka lr olajhs'

3' >¾IKfha jdis iy wjdis i|yka lrhs'

4' iSudldÍ >¾IK n,h w¾: olajhs'

5' >¾IK kshu m%ldY lrhs'

6' >¾IK ix.=Klh iy >¾IK fldaKh w¾: olajhs'

7' iu;=,s;ldj i|yd ;sìh hq;= wjYH;d m%ldY lrhs'

8' >¾IKh fhfok wjia:dj, § wxY=jl fyda oDV jia;=jl

iu;=,s;;dj iïnkaO .eg¨ úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' tlsfklg iam¾Y j mj;akd jia;= follska tlla wfklg idfmalaI j

i¾mKh lsÍug h;ak ±Ífï § fyda i¾mkh ùfï § tu p,s;h uev

nA

C

B

 



m
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meje;aùu fyda jev meje;aùug W;aidy lsÍu i|yd iam¾Y ;,h Tiafia

ksi.fhka we;s jk n,h >¾IK n,h f,i y÷kajkak'

• iam¾Y jk mDIaG w;r mj;akd fuu .=Kh >¾IKh f,i y÷kajd

fokak' fhdok n,h l%ufhka jeä lrk úg idfmalaI p,s;h we;s

jk f;la >¾IK n,h o l%ufhka jeä jk nj mjikak'

2' .eà we;s mDIaG w;r >¾IK n,hla fkdue;s kï tajd iqug mDIaG f,i

o >¾IK n,h iys; mDIaG r`M mDIaG f,i o y÷kajd fokak'

3' iqÿiq WodyrK weiqfrka >¾IKfha jdis yd wjdis idlÉPd lrkak'

4' fmr i|yka lr we;s mßos idfmalaI p,s;h we;s jk fudfydf;a mj;akd

>¾IK n,h iSudldß >¾IK n,h f,i y÷kajd fokak' fuh iam¾Y j

mj;sk mDIaG w;r Wmßu >¾IK n,h nj i|yka lrkak'

5' jia;= folla iam¾Y fjñka mj;sk úg bka tla jia;=jla flfrys wfkl

u.ska tajdfha iam¾Y ,laIHfha § we;s lrk >¾IK n,fha ÈYdj" p,kh

we;s úh yels ÈYdjg m%;súreoaO fõ'

• iSudldÍ iu;=,s;;djfha mj;sk úg >¾IK n,fha úYd,;ajh jia;=fõ

idfmalaI p,s;h je<elaùug muKla m%udKj;ah'

• iSudldÍ >¾IK n,h iy iam¾Y ,laIHfha § wNs,ïn m%;sl%shdj w;r

wkqmd;h >¾IK ix.=Klh kï jQ ksh;hla jk w;r tu wkqmd;h

iam¾Y jk mDIaG fol iE§ we;s øjHfha iajNdjh u; r|d mj;S'

• wNs,ïN  m%;sl%shdj  fkdfjkia j  mj;sk ;dla iSudldÍ >¾IK n,h"

mDIaGj, j¾.M,h fyda yevh u; rod fkdjm;S'

• p,kh we;s jQ miq iSudldÍ >¾IK n,h u|la wvq fõ'

• mDIaG w;r idfmalaI p,kh we;s jQ miq >¾IK n,h iy wNs,ïn

m%;sl%shdj w;r wkqmd;h iSudldÍ >¾IK ix.=Klhg jvd u|la wvq

fõ'

6' fok ,o  ´kE u  mDIaG folla w;r iSudldÍ >¾IK n,h iy wNs,ïn

m%;sl%shdj w;r wkqmd;h >¾IK ix.=Klh f,i w¾: olajkak'

iSudldÍ >¾IK n,h 1F  o wNs,ïn m%;sl%shdj R  o kï 
1F

R


   >¾IK ix.=Klh fõ'

fuh iaÓ;sl >¾IK ix.=Klh f,i o y÷kajd fokak'
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• iSudldÍ iu;=,s; wjia:dfõ § iïm%hqla; m%;sl%shdj" wNs,ïn m%;sl%shdj

iu. idok fldaKh >¾IK fldaKh f,i y÷kajd fokak'

>¾IK fldaKh   kï " tan   nj wfmdaykh lrkak'

R
tan

R


    fõ'

7' iu;=,s;;dj i|yd ;sìh hq;= wjYH;d m%ldY lrkak'

´kEu wjia:djl .eà we;s mDIaG folla w;r >¾IK n,h F  hkak

F R  ̂ iudk wjia:dj iSudldÍ iu;=,s; wjia:dfõ fhfoa'& f,i fokq

,nk nj m%ldY lrkak'

8' >¾IKh we;=<;a .eg¨ úi|Sug isiqka fhduq lrkak'



1F
tan

R
 

O

R

>


>>

>

R1

1R F 
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ksmqK;d uÜgu 3'4 ( ;,hla u; p,s; jk wxY=jl p,s;h meyeÈ,s lrhs'

ld,Éfþo .Kk ( 06

bf.kqï m, ( 1' ;,hla u; p,kh jk wxY=jl ldáiSh LKavdxl iy O%ejl

LKavdxl w;r iïnkaOh fidhhs'

2' msysgqï ffoYslh ;,fha Y%s;hla f,i § we;s úg m%fõ.h iy

;ajrKh fidhhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1'

• A hkq  O  yryd jQ wp, ,laIHhla o"  OA wp, f¾Ldjla o P  hkq

OP r  iy ˆAOB   jk mßÈ jQ úp,H ,laIHhla o úg P  ys O%ejl

LKavdxl  ,r   f,i w¾: olajk nj m%ldY lrkak'

fuys 0r   iy   fldaKh jdudj¾; w;g Ok jk f,i uek we;'

,laIHhla wkkH jQ O%ejl LKavdxl u.ska o ksrEmKh l< yels nj

fmkajkak'

• OXY wlaI moaO;shg idfmalaI j P ys LKavdxl  P ,x y kï" túg

cosx r  " siny r   nj jHq;amkak lr  cos  sin   r r i j  

nj o jHq;amkak lrkak'

>

>


AO

P

r

>

>

r



O A x

y

 P ,r 
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2' P  wxY=jla p,kh jk ;,h u; jQ OXY LKavdxl wlaI moaO;shla  i,luq'

OX  yd OY  ÈYd  Tiafia tall ffoYsl i  iy j  f,i .ksuq'

túg"   ,x y  hkq  P ys msysgqï LKavdxl jk w;r P  ys msysgqï ffoYslh

r x i yj   f,i fokq ,nk nj;a fuys x  yd y hkq  ld,h wkqnoaOfhka

Y%s; nj;a m%ldY lrkak'    r x t i y t j 

• t  ld,fha §  O  uq, ,laIHhg idfmalaI j ,laIHhl msysàu P o tys

t t  ld,fha § msysàu Q  o f,i .ksuq'

fuys OP r


 kï" fuu ld, m%dka;rh ;=<"

uOHhl m%fõ.h 
PQ r

t t



 
 



 f,i m%ldY l< yels nj fmkajkak'

3' t  ld,fha § wxY=fõ laIKsl m%fõ.h"

 
0 0

lim  lim  
t t

r r r r dr
v

t t dt 

 

  

 
  

• t  iy t t  ld,fha § wxY=fõ msysgqï ms<sfj<ska P  iy Q  o wkqrEm

m%fõ.  v t  iy  v t t  o nj m%ldY lrkak'

•  ,t t t  ld, m % dk a;rfh a  § wxY =fõ idudkH ;ajrKh

   v t t v t

t





 
  nj w¾: olajkak'

O x

y

 r




r rr

( )tP
 t t

Q 

O x

y

P
v

(t)>

>

Q

 t t
v 
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• t  ld,fha § wxY=fõ laIKsl ;ajrKh"

   
0 0

lim lim
t t

v t t v t v dv
a

t t dt 

 

  

 
    f,i w¾: olajkak'

• t  ld,fha § m%fõ.h  v t  hkak LM


 u.ska o t t  ld,fha §

m%fõ.h  v t t  hkak LN


 ^úYd,;ajfhka yd ÈYdfjka& u.ska o

ksrEmKh lrhs kï MN


  u.ska     v t t v t   ksrEmKh flf¾'

   
0

lim
t

r t v t

t





 
 u.ska  ;ajrKh  <`.d jk nj wjOdrKh lrkak'

0t   úg ;ajrKfha ÈYdj MN  ys ÈYdj fõ'

tkï" ,laIHfha ;ajrKh tys .uka ud¾.fha wj;, me;a;g ÈYdkq.;

fõ'

ksmqK;d uÜgu 3'5 ( ;,hla u; p,s; jk wxY= fol idfmalaI p,s;h ks¾Kh lrhs'

ld,Éfþo .Kk ( 10

bf.kqï m, ( 1' iuqoafoaY rduqj w¾: olajhs'

2' iuqoafoaY rduqjlg idfmalaI j úia;dmkh" m%fõ.h iy ;ajrKh

,nd .kshs'

3' idfmalaI úia:dmkh" idfmalaI m%fõ.h iy idfmalaI ;ajrKfha

uQ,O¾u meyeÈ,s lrhs'

4' wxY=jlg idfmalaI j ;j;a wxY=jl .uka ud¾.h iy m%fõ.h

fidhhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' ;,hla u; p,kh jk A jia;=jla i,luq' p,s; ;,hg iy A jia;=jg

oDVj iïnkaO tlsfklg ,ïn ldàiSh wlaI folla f;dard .ksuq'  wlaIj,g

idfmalaI j wp, ,laIH l=,lhla ^wjYH úfgl §¾> lsÍug yels& A ys

iuqoafoaY rduqj f,i y÷kajd fokak'

O >
x

y
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2' úia:dmkh" m%fõ.h iy ;ajrKh i|yd fmr bÈßm;a l< w¾: ±laùï

u;la lrkak'

iuqoafoaY rduqjl uQ, ,laIHh wkqnoaOfhka ,laIHhl úia:dmkh r kï"

túg m%fõ.h 
dr

v
dt

  iy ;ajrKh 
dv

a
dt

  nj meyeÈ,s lrkak'

• iqÿiq WodyrK u.ska úia;r lrkak'

3' O  uq, ,laIHh wkqnoaOfhka  A  iy B ys msysgqï ffoYsl ms<sfj<ska   A,Or

iy   B,Or  kï" túg A g idfmalaI j B ys msysgqï ffoYslh"   B,Ar u.ska

fokq ,nk nj;a th   B,A   B,O   O,A r r r   nj;a fmkajkak'

• by; úia:dmk iólrKh ld,h úIfhka wjl,kfhka A g

idfmalaIj B ys m%fõ.h   B,A   B,O   O,A v v v  u.ska ,efnk nj

jHq;amkak lrkak'

• by; m%fõ. iólKh ld,h úIfhka wjl,kh lsÍfuka

  B,A   B,O   O,A a a a   hkak jHq;amkak lrkak'

• idfmalaI m%fõ.h taldldr úg tla jia;=jlg idfmalaI j fjk;a

jia;=jl m%fõ.h fiùug isiqka fhduq lrkak'

4' taldldr idfmalaI m%fõ.h hgf;a tla jia;=jlg idfmalaI j ;j;a jia;=jl

.uka ud¾.h fiùug isiqka fhduq lrkak'

ksmqK;d uÜgu 3'6 ( ;d;a;aúl f,dalfha .eg¨ úi|Sug idfmalaI p,s;fha uQ,O¾u

Ndú; lrhs'

ld,fþo .Kk ( 10

bf.kqï m, ( 1' .eg¨ úi£u i|yd idfmalaI p,s; uQ,O¾u Ndú; lrhs'

2' wxY= folla w;r flá u ÿr fidhhs'

3' jia;= folla .eàu i|yd wjYH;d fidhhs'

4' .eg¨ úi£u i|yd ffoYsl Ndú; lrhs'

O A

B
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bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' idfmalaI m%fõ.h taldldr úg my; oE fiùug isiqka fhduq lrkak'

• wxY=jlg fyda jia;=jlg idfmalaI j wxY=jl m%fõ.h

2' wxY= folla w;r flá u ÿr iy tu ÿr <`.d ùug .; jk ld,h fiùu

úia;r lrkak'

3' wxY= folla yuq ùug .; jk ld,h ^yuqfõ kï& iy yuqjk úg tajdfha

msysgqï ms<sn| úia;r lrkak'

• .uka ud¾.h iïmq¾K lsÍug .; jk ld,h fidhkak'

4' c,hg fyda jd;hg idfmalaI j p,s; we;=<;a .eg¨ bÈßm;a lrkak'

• ffoYsl Ndú;fhka .eg¨ úi£ug isiqka fhduq lrkak'

ksmqK;d uÜgu 3'8 ( wjiaÓ;s rduqjlg idfmalaI j isÿ jk p,s; meyeÈ,s lsÍug ksõgka

kshu fhdod .kshs'

ld,fþo .Kk ( 10

bf.kqï m, ( 1' p,s;h ms<sn| j ksõgkaf.a m<uqjk kshuh m%ldY lrhs'

2' n,h w¾: olajhs'

3' ialkaOh w¾: olajhs'

4' wxY=jl f¾Åh .uH;dj w¾: olajhs'

5' f¾Çh .uH;dj ffoYsl rdYshla nj m%ldY lrhs'

6' f¾Çh .uH;dfjys udk iy tall m%ldY lrhs'

7' wjiaÓ;s rduqj úia;r lrhs'

8' p,s;h ms<sn| ksõgkaf.a fojk kshuh m%ldY lrhs'

9' n,h uekSfï ksrfmalaI tallh olajhs'

10' ksõgkaf.a fojk kshuh wkqj  iólrKh jHq;amkak lrhs'

11'  iólrKfha ffoYsl iajNdjh meyeÈ,s lrhs'

12' n,h uekSfï .=re;ajdl¾IK tallh i|yka lrhs'

13' ialkaOh iy nr w;r fjki meyeÈ,s lrhs'

14' l%shdj iy m%;sl%shdj úia;r lrhs'

15' ksõgkaf.a ;=kajk kshuh m%ldY lrhs'

16'  iólrKh Ndú;fhka .eg¨ úi|hs'

17' iam¾Y j we;s jia;= iy ¨yq wú;kH ;ka;=j,ska iïnkaO j

we;s wxY= wdY%s; .eg¨ úi|hs'

18' lmams wdY%s; .eg¨ úi|hs'

19' l=[a[ wdY%s; .eg¨ úi|hs'
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bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la (

1' zzjia;=jla u ndysr n,hla l%shd fkdlrk ;dla tu jia;=j ksYap, j mj;S

ke;fyd;a ir, f¾Ldjla Èf.a taldldr m%fõ.fhka .uka lrhsZZ hkak

meyeÈ,s lrkak'

2' p,s; jk jia;=jl p,s;h fjkia lrk ndysr l%shdj zn,hZ f,i w¾:

olajkak'

3' hï jia;=jla u; fhfok n,hla ksid tu jia;=j p,khg keUqre ùug

m%udKh f,i ialkaOh w¾: olajkak'

4' ialkaOh m  jk wxY=jla u  m%fõ.fhka p,kh jk úg tys f¾Çh .uH;dj

mu f,i w¾: olajkak'

5' mu  .=Ks;fha u  m%fõ.h ffoYslhla ksid f¾Çh .uH;dj o ffoYslhla

nj fmkajd fokak'

6' f¾Åh .uH;djfha udk 1MLT    iy f¾Çh .uH;djfha tall 1kgms

nj y÷kajd fokak'

7' mDÓúhg idfmalaI j ksYap, j mj;sk fyda taldldr m%fõ.fhka p,kh

jk iuqoafoaY rduqjla zzwjiaÓ;s rduqjlaZZ f,i y÷kajkak'

[fmdf<dj u;= msg isÿ jk idudkH p,s; wOHhkfha § fmdf<dj wjiaÓ;s

rduqj f,i i,lkq ,nhs']

8' jia;=jl f¾Çh .uH;dj fjkia ùfï YS>%;dj tu jia;=j u; l%shd lrk

ndysr n,hg wkqf,dauj iudkqmd;sl fõ' ksõgkaf.a fojk kshuh u.ska

F ma  jHq;amkak lrkak'

9' 1kg  l ialkaOhla u; 21ms  ;ajrKhla ,nd §ug wjYH n,h ksõgkhla

 N  f,i w¾: olajkak' fuh n,h uekSfï ksrfmalaI tallh f,i

y÷kajd fokak'

10' ksõgkaf.a w¾: ±laùu wkqj F kma  ys 1k  nj fmkajd §" ksõgka p,s;

iólrKh F ma  wdldrh ,nd .kak'

F ma  iólrKfhys

F  ksõgkj,ska  N

m  lsf,da.a?ïj,ska o  kg

a  ;;amrhg ;;amrhg ógrj,ska o  2ms
 fhÈh hq;= nj wjOdrKh

lrkak'

11' F ma  iólrKh wkqj F  n,h fhfok ÈYdjg ;ajrKh isÿ jk nj

fmkajd fokak'
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n,h iy ;ajrKh ́ kE u ÈYdjlg úfNaokh lsÍfuka o fuu iólrKh

Ndú; l< yels nj fmkajkak'

12' n,h uekSfï .=re;ajdl¾IK tallh f,i kg  nr y÷kajd fokak'

tkï 1kg  ialkaOhla mDÓú flakaøh foig wdl¾IKh flfrk n,h

lsf,da.%Eï nr tlls'

13' jia;=jl ialkaOh hkq tys wvx.= mod¾: m%udKh jk w;r th wÈY rdYshla

nj;a tu jia;=j fmdf<dj foig wdl¾IKh flfrk .=re;ajc n,h tys

nr f,i y÷kajkak' ialkaOh kg  j,ska o" .=re;ajc ;ajrKh 2ms  j,ska

o uekak úg nfrys tall N  j,ska ,efnk nj o i|yka lrkak'

14' úúO n, m%fNao isysm;a lr tla tla wjia:dfõ § l%shdj iy m%;sl%shdj we;s

jk wdldrh WodyrK weiqßka fmkajd fokak'

15' jia;+ka w;r we;s lrk iEu l%shdjlg u úYd,;ajfhka iudk jQ ÈYdjka

m%;súreoaO jQ o m%;sl%shdjla mj;s'

16' F ma  Ndú;fhka .eg¨ úi|kak'

17' my; i|yka wjia:d hgf;a .eg¨ úi£ug isiqka fhduq lrkak'

i jia;=jla u; ndysr wix;=,s; n,hla l%shd lrk úg § tys ;ajrKh

fiùu" ;ajrKh okakd úg ndysr iïm%hqla; n,h fiùu

i i jia;= moaO;shla u; ndysr n,hla l%shd lrk úg" moaO;sfha ;ajrKh

fiùu" moaO;sfha wvx.=j we;s jia;+ka w;r wka;¾ l%shd .Kkh lsÍu

i i i ;ka;=jlska ine¢ jia;+ka folla u; ndysr n,hla ksid we;s jk

;ajrKh" ;ka;=fõ wd;;sh ms<sn| .eg¨

i v r`M ;,hla u; wxY==jl p,s;h ms<sn| .eg¨

v úúO ;ajrKj,ska p,kh jk ;ka;=j,ska ine¢" iqug wxY= fyda oDV

jia;=j,ska iukaú; moaO;sj, p,s;h ms<sn| .eg¨' ^iqug lmams o

we;=<;a fõ'&

vi p,khg ksoyia l+[a[ u; wxY=j, p,s;h

18' lmams we;=<;a .eg¨ úi|kak'

19' l=[a[ we;=<;a .eg¨ úi|kak'


